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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO 0O0IEro oOpa3oBaHMs COCTaBJeHa Ha
OCHOBE TTOJIOKEHUH 1 TpeOOBaHUHN K pe3ysbTaTaM OCBOCHHS Ha YIiIyOJEHHOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B DPI'OC 00O, a Takke ¢ ydéToM
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIeNmwmu mnpenojaBaHus y4eOHOTO
npenmMera «Ou3nkay.

Opranuzanus mnpenogaBanusi ydeOHoro mnpeamera «®Pusnuka» Ha YpPOBHE OCHOBHOTO
obmero ob6pasoBanus B 2025/2026 y4eOHOM ToAy OCYIIECTBIISETCS B COOTBETCTBUU CO
CJIEYIOIIMMH HOPMaTUBHO-TIPAaBOBBIMU aKTaMU:

— @enepanbHblii 3akOH OT 29 gekabps 2012 1. Ne 273-®3 «O6 oOpazoBaHuu B
Poccuiickoit denepanuny;

— ®enepanbHbiii 3ak0H OT 19 nekadbpst 2023 r Ne 618-D3 «O BHeceHMHM W3MEHEHUU B
®enepanbHbliii 3ak0H «O0 oOpa3zoBanuu B Poccuiickoit denepanuny;

— @enepanbHbIil TOCYIApCTBEHHBI 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO OOIIETO
oOpazoBanus (yTB. npukazoM Munnpocsemenuss Poccun ot 31 mas 2021 r. Ne 287) (nanee —
dI'oC 000);

— denepanpHas oOpa3oBareNbHAsl MPOrpaMMa OCHOBHOTO o0Imiero oOpasoBaHus (yTB.
npukazoM Munmnpocsemienusi Poccuu ot 18 mas 2023 1. Ne 370) (manee — ®OIT O00);

— npuka3z Munnpocsemenus Poccuu ot 09 oktsabps 2024 r. Ne 704 «O BHeceHuM
M3MEHEHUH B HEKOTOphle MIpuka3zbl MuHHCTepcTBa mpocBemieHusi Poccuiickoit denepanuu,
Kacaromuecs: (enepaibHBIX 00pa30BaTENbHBIX MPOrpaMM HAYaJbHOrO O0IIero oOpa3oBaHMA,
OCHOBHOT'0O 00111ero 00pa3oBaHMs U CPEIHEr0 00IEro 0Opa3oBaHUsm»;

— npuka3 Munnpocsemenus: Poccun ot 05 Hos0psa 2024 r. Ne 769 «OO6 yTBepKIeHUH
denepanbHOTO TepevHs yYeOHHKOB, MAOMYIIEHHBIX K WCIOJB30BAHUIO TIPU peaTu3aliu
MMEIOLINX FOCYAAPCTBEHHYIO aKKpEAUTAlMI0 00pa30BaTeIbHBIX POrpaMM HauyalbHOIO OOIIEro,
OCHOBHOT'O O0OIIET0, CpeAHero oouero oOpa30BaHUS OPraHMU3ALMUSAMH, OCYLIECTBISIOIIMMU
00pa3oBaTeNbHYI0 JAEATEIbHOCTh, M YCTAaHOBJIEHUH MPEAEIIBHOTO CpOKa HCIOIb30BaHUS
UCKITIOYCHHBIX YYEOHUKOB U pa3pabOTaHHBIX B KOMILUIEKTE C HUIMH Y4€OHBIX TTOCOOUIT»;

— npuka3z Munnpocsemenuss Poccun ot 18 urong 2024 r. Ne 499 «O0 yTBepKIeHUH
denepanbHOTO TEpeyHs AIEKTPOHHBIX 0O0pa30BaTENbHBIX PECYpPCOB, JOMYIIEHHBIX K
UCIOJB30BAHUIO  TpU  peald3allid  MMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEIUTAlUIo
00pa30oBaTeNbHBIX MHPOrPaMM HayajdbHOIO OOIIEro, OCHOBHOTO OOLIEro, CpeaHEero oOIero
00pazoBaHUs»;

— pacniopspxenue [IpasurenscrBa Poccuiickoit @eneparun ot 19 Hos6ps 2024 1. Ne3333-
p «OO0 yTBEpX JAECHWHM KOMIUIEKCHOTO IIJJaHA MEpPONPUATHN MO TOBBIIMIEHUIO KadyecTBa
MaTeMaTHYECKOT0 U €CTeCTBEHHO-HAay4YHOro oOpa3oBaHus Ha nepuon 10 2030 rogay.

CopnepxaHue mporpaMMbl MO (U3MKE HAMNpaBlIe€HO HAa YJOBJIETBOPEHHE IOBBIIIEHHBIX
3arpocoB 0OYYAIOIIMXCS, CTPEMSIIUXCS K 0ojee TIIyOOKOMY OCBOCHMIO (DU3MYECKHX 3HAHUHU, U
Ha (OpPMHUPOBAHHE ECTECTBEHHO-HAYYHOM TI'PaMOTHOCTH oOydarommxcs. B mporpamme mno
¢u3uKe yUYUTHIBAIOTCS BO3MOXHOCTH Y4eOHOro Ipeamera B peanuzauuu TpedboBanuit ®I'OC
OOO k mnaHupyeMbIM JUYHOCTHBIM M METalmpeIMETHBIM pe3ysibTaTaM OOydeHHs, a TaKkKe
MEXIIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOIO
o01rero oopa3oBaHUsI.

[TporpamMmma mo (hu3MKe yCTaHABIMBAET paclpeiesieHne Y4eOHOTO Marepuana Mo rojaam
oOyueHust (1Mo Kiaccam), NpeajgaracT MPUMEPHYIO IIOCIEI0BATEIbHOCTh HM3YyYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUsS MPEAMETHOTO COJAEpKAaHUS M YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yJaroIuXcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ LEIbIO OKa3aHUS METOAMYECKONW MOMOIIU YUUTEIIO
B CO3/IaHUU paboueli TPOrpaMMbI 10 Y4eOHOMY MPEIMETY.



®dusnka ABISETCS CUCTEMOOOPA3yIOIUM [Tl €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (pU3MUECKUE 3aKOHBI JISKAaT B OCHOBE IMPOLIECCOB U SIBICHUH, M3y4aeMbIX XUMHEH,
Ouosorueli, actTpoHoMHed M (pu3ndYecKol reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHUpa, TPEAOCTaBISET Hambosee SICHble 00pas3ipl NPUMEHEHHS HAyYHOTO METOola
IIO3HAHUS, TO €CTh CII0CO0A NOTYUYEeHUs JOCTOBEPHBIX 3HAHUM O MUE.

OnHa W3 TIIaBHBIX 337a4 (PU3MUECKOro 00pa3oBaHMs B CTPYKType oOmiero oOpa3oBaHUs
COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH U HHTEpeca K Hayke Yy
oOyyarouuxcsi.

N3yuenne ¢usnku Ha yriayOIEHHOM ypOBHE MpeAIojiaraéT YBEPEHHOE BIIAJICHUE
CJIEYIOIIMMH KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO PAMOTHOCTB:!

HAY4YHO OOBACHSATH SIBJICHUS,

OLICHUBATh U IOHUMATh 0COOEHHOCTH HAayYHOT'O UCCIICIOBAHMUS;

MHTEPIPETUPOBATh JaHHBIE U MCIIOJIb30BaThb HAy4YHBIE JI0KA3aTEIbCTBA VIS IOJYyYEHUS
BBIBOJIOB.

[lenu um3ydeHuss (QU3MKM Ha ypOBHE OCHOBHOIO OOILIEro 0Opa3oBaHMs ONpEAETCHbI B
Konuenmun npenogaBanus ydeOHoro npeamera «Pusnka» B 00pa30BaTENbHBIX OPTaHU3AIMIX
Poccuiickoit ®@enepauuy, peaau3yroIUX OCHOBHBbIE 00II€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepkAEHHON pemeHneM Kosermnm MunncreperBa mpocsemenus Poccuiickon ®enepanun
(mpotokoin ot 3 gexabps 2019 r. Ne [IK-48H).

Llenu n3yuenus GU3MKA Ha yrIyOJIEHHOM YpPOBHE:

pa3sBUTHE HMHTEpeca U CTPEMJICHHS OOYyYaroIluXcs K HayuYHOMY H3YYEHHUIO INPHPOJIBL,
pa3BUTHE WX WHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3sBUTHE TMPEACTaBIEHUH O HAy4dHOM MeETOJe I[O3HaHUA M (OPMHPOBAHUE
HCCJIEIOBATEILCKOIO OTHOIIECHHUS K OKPY KAIOLIUM SIBICHUSM;

(dopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa H3yYeHHsS OCHOB CTPOEHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopmMHpoBaHHEe YMEHUN MPUMEHATh (GU3NUECKUE 3HAHUSA U Hay4HbIE JOKA3aTeNbCTBA JUIs
00BSICHEHUS OKPYKAIOIUX SIBICHUM;

¢dbopMHpoBaHUE TPEACTABICHUN O posd (U3UKU sl Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHUl;

pa3sBUTHE TMpPEJACTaBIEHUII O BO3MOXHBIX cdepax Oyaymel mnpodeccuoHaTbHON
JESTEIIbHOCTH, CBSI3aHHOM C (U3MKOM, MOJArOTOBKAa K JajbHeilieMy oOOyd4eHHI0 B 3TOM
HaIPaBIICHUU;

¢dbopMupOBaHNE TOTOBHOCTH K JajbHeHIIeMy U3y4eHHI0 (U3UKH Ha yriayOIEHHOM ypOBHE
B paMKax COOTBETCTBYIOIIMX Npoduieit o0yueHus Ha ypoBHE CpeIHEro 001Iero oopa3oBaHusl.

JlocTuxeHne 3TUX Iienedl mporpaMMbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOILEro
00pa3oBaHus 00eCIeunBaeTCs PEIICHHEM CIISAYIOLINX 3a1a4:

NpUOOpeTeHNe 3HAHUKW O JIMCKPETHOM CTPOCHHMM BEIIECTBA, MEXAaHMYECKHX, TEIIOBBIX,
AIIEKTPOMAarHUTHBIX Y KBAaHTOBBIX SIBJICHUSX;

npuoOpeTeHne yMEHUI aHaJIu3upoBaTh U OOBSCHATH (DU3MUECKHUE SIBICHUS HA OCHOBE
U3yYEHHBIX (PU3NYECKHX 3aKOHOB M 3aKOHOMEPHOCTEH;

OCBOEHHE METOJIOB PEIICHUs paCYETHBIX M Ka4eCTBEHHBIX 3ajay, TPEOYIOUINX CO3/IaHus U
UCITOJIb30BaHUS (PU3MUECKUX MOJENel, BKIYas TBOPYECKHUE U MPAKTUKO-OPHEHTHUPOBAHHBIE
3a]a4u;

pa3BUTHE HCCIICAOBATENBCKUX YMEHUU: HAOIOAATh SBJICHUS U H3MEpATh (U3UUECKUE
BEJIMYMHBI, BBIABUIaTh TMIIOTE3bl U MpelaraTbh SKCHEPUMEHTAIbHbBIE CIIOCOOBI MX IMPOBEPKH,
IUIAHUPOBAaThb M IPOBOJAUTH OIBITHI, 3KCIEPUMEHTAIBHBIE MCCIEAOBAHUS, aHAIU3UPOBAThH
IIOJIyYEHHBIEC JaHHBIC U J1€1aTh BBIBOJIBI;



OCBOCHHME MPUEMOB pPadbOThl ¢ wuHMOpMaIueln (GU3MIECKOro COACPKAHUS, BKIIFOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JIOCTIKCHUSAX (DU3UKK, HHTEPHpETalus U KPUTHUECKOE
OlLICHUBaHKE WH(OPMALIUU;

3HAKOMCTBO €O cdepamu MpodeCCHOHATHHON NIEATEIBHOCTH, CBI3aHHBIMH C (DU3HKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMU Ha JOCTHKEHUSIX (PU3HMUECKON HAYKH.

Ha wsyuyenune ¢usuku (yriayOn€HHBIH ypOBEHb) Ha YpPOBHE OCHOBHOTO OOILIEro
obpazoBanus otBoauTcs 340 yacos: B 7 kimacce — 102 vaca (3 yaca B Heaeno), B 8 kiacce — 102
yaca (3 1aca B Hezento), B 9 kiacce — 136 yacoB (4 yaca B HE/IEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIIACC
TemyioBbIE SIBJIEHHUS.

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKOM TEOpUH CTpOEHMs BellecTBa. Macca
W pa3Mepbl aTOMOB H MoOJIEKyJd. OMNbITbl, MNOATBEPXKAAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJIIPHO-KUHETUUECKOU TEOPHH.

Mopaenu TBEPIOTO, KUIKOTO U ra3000pa3HOro COCTOSIHHUM BemecTBa. Kpucrammmueckue u
amop¢ubie Tena. ['padeH — HOBBIM MaTepuan JJisi HOBBIX TEXHOJIOTHH. TEeXHOIOTHH MOTydeHUs
HUCKYCCTBEHHBIX aiMa30B. OOBSCHEHHE CBOWCTB T'a30B, KHJIKOCTEH M TBEPABIX TEJ Ha OCHOBE
MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON Teopuu. [IoOBEpXHOCTHOE HATSKEHUE, CMA4YMBaHHUE,
KanuJUISIpHBbIE sIBJICHUS. TeIIOBO€ pacHIMpEeHUE U CKaThue. 3aBUCUMOCTb JaBJICHHUS raza OT
00BEMa, TeMIieparypsbl.

Temnepatypa. CBsi3b TemmepaTypbl CO CpeJHEH KHUHETHYECKON 3HEepruer TerjioBOro
JBIDKEHUSI YacTull. TemnepaTypHbIe IIKaJIbI.

Buytpennsas sHeprus. CrnocoObl M3MEHEHUS BHYTPEHHEH SHEpruu: Tervionepenaya u
coBepIleHne padoThl. Buibl Teruionepeaaun: TEIIONPOBOHOCTh, KOHBEKIIHS, N3TyueHue. Buabl
TEIIOTIEpEeIau B IPUPOC M TeXHUKE. HeoOpaTUMOCTh TEITOBBIX MPOIIECCOB.

KonnuecTBo TeIIOTHL. YIelbHAs TEIIOEMKOCTh BellecTBa. TeIIOOOMEH H TEINIOBOC
paBHOBecue. 3akoH HeroToHa-Prixmana. YpaBHeHHe TEIJIOBOro OajaHca.

[InaBiieHne U OTBEpPAECBAHUE KPUCTAJUIMYECKUX BEMIECTB. Y IENIbHAS TEIUIOTA IUIABJICHHUS.
[TapooOpazoBanne u  koHaeHcamusi. Mcmapenme. Kunenme. YiaenbHas — Temjora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIIEPATyphl KHUIEHUS OT aTMOC(EpHOTO JTaBJICHUS.
HacelleHHsplil 1 HEHACBIEHHBIN Tap. BiaxxHOCTh BO3ayXa.

DHeprus TOTUIMBA. Y IeJbHas TEIJIOTa CTOPAHMUSL.

[Tpunmuner pabotel TeruoBbix asurateneid. KIIJ TtemmoBoro npuratens. TemmoBbie
JIBUTATEJIH U 3aIIATA OKPYKaroUEen cpeapl. TermnoBeie NOTEPH B TEMIOCETSX.

3aKOH COXpaHEHUs U IPEBPAILICHHS SHEPTUU B MEXaHUYECKUX U TETUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmtoienue OpoyHOBCKOTO TBUKEHHUSI.

Hab6monenue nuddysum.

HabGmionienue sBICHMI TOBEPXHOCTHOTO HATSDKEHHWS, CMAUMBAaHUA W KaMMJUISPHBIX
SIBIICHUM.

Habmronenue TemnoBoro paciypeHus Ted.

N3menenune gaBiaeHus ra3a Ipu M3MEHEHUH 00bEMa U HarpeBaHWUU WUJTU OXJIaKICHUH.

[IpaBuna n3MepeHus TeMiepaTypsl.

Bunael reruionepenayn.

OxnaxaeHre Ipu COBEPIICHUH PaOOTHI.

HarpeBanue nipu coBepiiieHuH pabOThl BHEITHUMH CHJIAMH.

CpaBHEeHHE TETIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

HaOmronenne Kuneuus.

HabnroneHre mocTosHCTBa TeMITepaTyphbl P TIaBJICHUU.

Mogenu TeIIOBLIX ABUTaTEIEH.

Jlabopamopusie pabomsl u onvinol.

OnbITHI 10 OOHAPYKEHHIO ACHCTBUS CHUIT MOJICKYJISIPHOTO TIPUTSKCHHS.

OnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB MIOBAPEHHOM COJIM WJIM caxapa.

N3mepenne TeMmeparypbl MpU MOMOIIM KUIKOCTHOTO TEPMOMETpa M JaTyuKa
TEMIIepaTyphI.

OMBITHI 110 HAOIOACHHUIO TEMJIOBOTO PACIITUPEHHUS Ta30B, JKUJIKOCTEH U TBEPIBIX TEI.



OnpeneneHue AaBICHUS BO3yXa B OaJUIOHE LINpPUILIA.

HccnenoBanue 3aBUCMMOCTY JAaBJIEHUS BO3yXa OT €ro 00bEMa U TEMIIEPATYPHI.

[IpoBepka rumore3pl JUHEMHOM 3aBUCHUMOCTH JUIMHBI  CTOJOMKA JKUAKOCTH B
TEPMOMETPHUUYECKON TPyOKE OT TeMIIepaTypHl.

HaOnronenune u3MeHeHMss BHYTpEHHEW SHEpruM Teja B pe3ysbTaTe TeIlsoneperadyd U
paboOThI BHEUTHUX CHIL

HccnenoBanue sBJIEHUS TEMJI000MEHA IIPH CMEIIMBAHUM XOJIOAHON U ropsyeil BOAbI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, IIOJYUYEHHOTO BOJOW P TEMJIO0OMEHE C HarpeThiM
METAJTIMYECKUM LIUIUHIPOM.

Omnpenenenne MOIHOCTH TEIUIOBBIX NOTEPh (3akoH HptoToHa-Pruxmana).

Onpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.

HccenenoBanue npouecca uCrapeHusl.

OnpeneneHne OTHOCUTENIBHOMN BIAKHOCTH BO3yXa.

Onpenenenue yeabHON TEIUIOTHI IIABJICHUS JIbJIA.

DJIeKTpHYeCKHe 1 MATHUTHBIC SIBJICHHS.

Onexktpuzanus Tena. JlBa poja aleKTpUYECKUX 3apsioB. B3anmopelicTBre 3apsKEHHBIX
Tein. 3akoH KynoHa.

Onexkrpuueckoe nose. HanpsxénHocTs 3nexkTpuueckoro nois. [IpuHuun cynepno3unuu
JJIEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YpPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEeMEHTApHBIM 3nekTpuueckuil 3apsan. CrpoeHue
atoMa. [IpoBOJHUKH, IUANEKTPUKH U IOJYINPOBOJHUKH. 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsja.

ONEKTPUYECKUH TOK. YCIOBHMS CYLIECTBOBAHUS JJIEKTPUYECKOr0 ToOKa. McTouyHMKM
MOCTOSTHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHuTHOE).
DNEKTPUYECKUN TOK B METAJUIAX, JKUIKOCTSX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. DJIeKTpUUYeCcKoe HapsbkeHne. AMIEpMETP U BOJIBTMETP
B IIENIM IIOCTOSTHHOTO TOKa. COMpOTUBIIEHNE NPOBOJHUKA. Y IENIBHOE CONIPOTHBIICHUE BEIIECTBA.
3akon Oma juis yyacTka nend. [lociaenoBaTenbHoe U napaienbHOE COEAMHEHNE POBOIHUKOB.
O/IC B nenu noctossHHOro Toka. 3akoH Oma juist monHo nemnu. IIpaBuna Kupxroda. Pacuér
IIPOCTHIX JIEKTPUUYECKUX Lenel. HennmHenHple 2371eMEeHTHI.

PaboTa 1 MOIIHOCTB 3JE€KTpHUUECKOro Toka. 3akoH Jlxoyins-JIeHna. DnekTpuyeckue Lenu
U TIOTpEeOUTENH 3JIEKTPUUIECKOM s3Hepruu B ObITy. KopoTkoe 3ambikaHMeE.

[TocrositHHBIE MarHuTHL. B3auMozelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHOE IIOJIE.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue IS )KM3HU Ha 3emuie. OnbIT Dpcerena. MarHuTHOE mosie
anekTpudeckoro Toka. OnbeiT Ammnepa. IIpuMeHeHne aeKTpoMarHuToB B TeXHMKE. JlelicTBue
MarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM. Cuia Amriiepa W omnpeaelieHHue €€ HampaBJICHHUS.
ONeKTpoABUTaTENb IOCTOSHHOTO TOKa. VCnosb30BaHUE 3JIEKTPOABUIATENEH B TEXHUYECKHX
YCTPOWCTBAX M HA TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpoMarHuTHOW  wHAyKuuu. IlpaBuio  JleHna.
OnekrporeHepatop. CrnocoObl MOMyYEHUS JIIEKTPUUYECKOW SHEPruu. OIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX HMCTOYHHMKAX HHEPIUU. DKOJOTHYECKHE MPoOJIeMbl dHEpPreTHKH. TOITMBHBIE
AIIEMEHTHI U AJIEKTPOMOOKIIH.

Hemoncmpayuu.

DJIeKTpHU3anus Tell.

JIBa poza eKTpUYECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEJl.

Y CTpolCTBO U ACHCTBHE 3JIEKTPOCKOIA.

DnekTpocTaTH4ecKast UHIYKIUS.

3aKOH COXpaHECHHMs DJICKTPUUECKUX 3apsI0B.

MogenupoBaHie CHJIOBBIX JIMHUHM 3JEKTPUYECKOTO TMOJI € MOMOIIBI0 OyMa)kKHBIX
CYyJITaHOB.



IIpoBOTHUKY M AUDIIEKTPUKH.

M cTOYHMKHY ITOCTOSIHHOTO TOKA.

JleficTBUS 3EKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"a30BbIii pazps.

W3mepeHue cuibl TOKa aMIIepMETPOM.

W3mepeHne 31eKTpUYECKOro HaIllpsKEHUs. BOJIbTMETPOM.

Peocrar u Mara3uH cOnmpoOTHUBIICHUM.

B3anMozeiicTBre MOCTOSIHHBIX MarHUTOB.

MonennupoBaHue HEBO3MOKHOCTH Pa3eieHuUs OJICOB MarHUTa.

MopenrpoBaHue MarHUTHBIX MOJIEW MTOCTOSTHHBIX MarHUTOB.

OmneiT DpcTena.

MarsnuTtHoe 1nosie Toka. JJIeKTPOMArHuT.

JlelicTBME MAarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

OnbiTel Dapages.

DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwvie padbomut u onvimol.

OnbIThI 1O HAOTIOIEHUIO SJIEKTPU3ALIMU TeJl IPU COMPUKOCHOBEHUH U MHAYKIIHUECH.

WccnenoBanue nelCcTBUS JIEKTPUUECKOTO MOJISl HA TPOBOTHUKH M TUAJICKTPUKH.

COopka 1 ucnbpITaHUE IEKTPUUECKOH IIeTH MOCTOSHHOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, IPOTEKAIOILET0 YEPE3 PE3UCTOP, OT HAIPSIKEHUS
Ha PE3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD DJIEKTPUUYECKOTO COMPOTHUBIICHUS MPOBOIHUKA
OT €ro JJIMHBI, IJIOMIA/IA MTONEPEUYHOI0 CEYEHUsI U MaTepHaa.

Omnpenenenue yieabHOro CONPOTUBIIEHNS TPOBOIHUKA.

[IpoBepka mpaBuia CIOKEHHS HAIPSIKEHUN IMPHU IOCIEI0BATEILHOM COEAMHEHUHU JBYX
PEe3UCTOPOB.

[IpoBepka mpaBuia 7151 CUIJIbI TOKA MTPH NapajIeIbHOM COEAMHEHUHN PE3UCTOPOB.

Omnpenenenne DJIC 1 BHyTPEHHETO COMPOTUBIIEHUSI HICTOYHHKA TOKA.

[Tposepka npasun Kupxroda.

[TpoBepka BbinoaHeHMs 3aKkoHa OMa 115 TOJIHOM LIETIH.

W3ydyeHne  BOJNbTAMIEPHBIX  XapaKTEPUCTHUK  HEIMHEMHBIX  DIEMEHTOB  (JIaMIIbl
HaKaJIMBaHUS WIH MOJTYTPOBOAHUKOBOTO THO/IA).

Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

Omnpenenenre MOIHOCTH IEKTPUYECKOTO TOKA, BbIIEISIEMON Ha PE3UCTOPE.

Omnpenenenne KIIJ[ narpeBatens.

WccnenoBanne MarHUTHOTO B3aUMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB TP UX OOBbETUHEHUH U Pa3elICHUH.

Uccnenoanue neicTBUS AIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPENIKY.

OnBbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTbh CHJIbI B3aUMOJEHCTBUS KaTyIIKU C TOKOM M
MarHuTa OT CHJIbI M HaIpaBJeHUs TOKAa B KaTYIIKE W OT HAMW4Us (OTCYTCTBHUS) CEpJACYHUKA B
KaTyIIKe.

N3yuenne neiicTBUS MarHUTHOTO TIOJISI HA POBOIHHUK C TOKOM.

KoncTpyupoBanue u usydeHue paboThl AIEKTPOABUTATEINS.

N3mepenne KIIJ[ anekTpoaBuraTeibHON yCTaHOBKH.

OnbIThl MO HKCCIACAOBAHUIO SBJICHHUS AIIEKTPOMAarHUTHOM WHIYKIUU: HCCIEIOBaHUE
W3MEHEHUH 3HAYEHUs U HallpaBJIEHUS NHIYKIMOHHOTO TOKa.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUS IIPOITPAMMLI 110 OU3UKE HA
YI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OFPA3OBAHMA

N3yuenne (QU3MKK HA ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBlICHO Ha
JOCTH)KCHUE JIMYHOCTHBIX, METAIIPEIMETHBIX H IIPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

B pesynprate u3ydenuss (U3MKM HAa YpPOBHE OCHOBHOTO 00ImIero o0Opa3oBaHUS Y
oOyuJaromerocst OyayT c(hOpMHUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YJIBTAThI B YACTH:
o I)nampuomuueckozo éocnumanus:

MPOSIBIICHUE MHTEPECa K UCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (pr3udeckoi
HAYKH;

[IEHHOCTHOE OTHOIIICHHUE K JIOCTHKEHUSM POCCUNCKUX YUEHBIX-(DH3UKOB;
®  2)2parxcoanckozo u 0yXo06HO-HPABCHIBEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTUBHOMY YYacTHUIO B OOCY>KJICHUHM OOIIECTBEHHO 3HAYMMBIX U STUYECKUX
po0JIeM, CBSA3aHHBIX C PAKTHYECKUM TPUMECHEHUEM JIOCTHKCHHUN (DU3HKY;

OCO3HaHHE BaXXHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;
®  3)Icmemuuecko2o 60CHUMAHUA:

BOCTIPUATHE ICTETUYCCKMX KayecTB (PU3MUECKON HAyKW: €€ TapMOHUYHOT'O MOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4)yennocmu Hay4HO20 NO3ZHAHUA:

OCO3HAHWE MEHHOCTH (PU3MYECKOW HAyKW KaK MOIIHOTO MHCTPYMEHTAa TO3HAHHS MHpA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BAKHEHIIIEH COCTABISIONIEH KYJIbTYPHI;

OpHEHTAIUSI B JICATEIHHOCTH HA COBPEMCHHYIO CHUCTEMY HAyUYHBIX TPEICTABICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPO/IBI;

pa3BUTHE HAYYHOU JTIO003HATEILHOCTH, MHTEpPECA K UCCIIEA0BATEIBCKOM JISATEIIBHOCTH;

e 5)popmuposanus Kyaomypul 300p06bA U IMOUUOHATLHO20 O1A2ONOTYHUA:

OCO3HaHHE IIEHHOCTH 0e30MacHOro o0pa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MUpE, BAXXHOCTH TIPABIJI O€30ITACHOTO TIOBEJICHUS HA TPAHCIIOPTE, HA IOPOTaX, C AIEKTPUUSCKUM
U TETUIOBBIM 000PYAOBaHNEM B JOMAIIHUX YCIOBHSIX;

c(hopMUPOBAHHOCTHh HaBbIKa pedieKCHH, MPU3HAHKWE CBOETO IpaBa Ha OMIMOKY U TaKOTO
JKe TpaBa y JPyroro 4enoBeKa;

e 6)mpyooeozo eocnumanusn:

AKTUBHOE yJacTHE B PEIICHHWH MPAKTHICCKUX 3a/ad (B paMKax CEeMbH, 00pa30BaTeIbHON
OpTraHHU3aIfy, TOPOJIa, Kpasi) TEXHOJIOTHMUECKON U COIMATLHON HAMPaBICHHOCTH, TPEOYIOMIUX B
TOM YHUCIICe U QPU3HYSCKUX 3HAHHM;,

MHTEpEC K MPAKTHIECKOMY U3YUYEHHIO MPOECCHii, CBI3aHHBIX ¢ (DU3UKOIA;
®  7)IK0102UYECKO20 60CRUMAHUA:

OpUEHTAIMsl Ha TpPUMEHEHWE (PU3NYCCKUX 3HAHWUH JUIS pelIeHHs 3a7ad B 00JiacTh
OKPYXArOIIei CpeJbl, TUIAHUPOBAHUS MOCTYNKOB U OLEHKH WX BO3MOXHBIX IMOCIEICTBUH IS
OKPYXaIOIIei Cpebl;

OCO3HaHHUe TTI00aTBHOrO XapaKkTepa SKOJOTHIECKUX MPOOJIeM U IMyTel UX PelieHus;
® 8)adanmayuu K USMEHANOUWUMCA YCAOBUAM COUUATLHOU U NPUPOOHOIL CPEObL:

NOTPEOHOCT, BO B3aUMOJECHCTBUU MpPU BBHINOJIHEHUH HWCCIEIOBAHUM M MPOEKTOB
(U3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OIMBITY U 3HAHUSM JAPYTHUX;

MOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTHUUECKYIO JesITeIbHOCTD;

NOTPEOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHWU, YMEHUU (POPMYITUPOBATH UACU, TIOHATHUS,
TUNOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

0Co3HaHHE Ae(PUINTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTH (PU3HKH;



IUTAHUPOBAHKUE CBOETO Pa3BUTHUS B IPUOOPETCHUH HOBBIX (M3NYECKUX 3HAHUM;

CTPEMJICHHE AaHAJIU3UPOBATh U BBISABIATH B3aMMOCBSA3HM IPUPO/IbL, OOIIECTBA U IKOHOMUKH,
B TOM YHUCJIE C UCIIOJIb30BaHUEM (U3NUYECKUX 3HAHUM;

OLICHKAa CBOMX JACUCTBUM C YYETOM BIMSHHA Ha OKPYKAIOLIYIO CPEay, BO3MOKHBIX
17100aJ1bHBIX TOCIEICTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpraTe OCBOGHMSI MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT cGOpPMHUpPOBaHBI MeTanpeAMeTHbIe pe3yJabTaThl,
BKJIIOUAIOLME TI03HABATENbHBIE YHUBEpCAJbHbIe YyueOHbIe JEHCTBUS, KOMMYHUKATHBHbBIE
YHHUBEpCaJIbHbIE YUeOHbIC ICHCTBHSA, PETYIIATUBHBIC YHUBEPCAIbHbBIC yUeOHbIE NEHCTBUS.

IMo3naBaTe/bHbIE YHHBePCAIbHbIE yueOHbIe AeiicTBUSA
Ba3oBble Jlornueckue AeiicTBUs:

BBISBIISITh M XapaKTepU30BAaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB  (SIBIICHHIA),
KJIaccu(puIupoBaTh Ux;

BBISIBIISITh 3aKOHOMEPHOCTH M IPOTHBOPEUYUS B pacCMaTpUBAaEMBIX (PaKkTax, NAaHHBIX U
HaOJI0ICHUAX, OTHOCALIMXCS K (PU3HMUECKUM SIBJICHUSIM;

BBISIBIISITh TIPUYMHHO-CJICICTBEHHBIE CBSI3M NP H3YYCHUH (U3NYECKUX SBICHUH U
IPOLIECCOB, JIeNIaTh BHIBOJIBI C UCIIOJIb30BAaHUEM JIETyKTUBHBIX U MHYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3IX (PHU3NUYECKUX BEITHYHH;

CaMOCTOSITENIbHO BBIOMpPATh CIOCO0 pelieHust yueOHOH (Qu3nMuecKkoi 3agauu (CpaBHEHUE
HECKOJIbKMX BapHWaHTOB PEIICHHUs, BHIOOp Hamboliee MOIXOISIIETO ¢ YYETOM CaMOCTOSTEIHHO
BBIJICJIEHHBIX KPUTEPHUEB).

Ba3oBble ncciegoBaTe/bcKue AeiiCTBUS:

UCIIOJIb30BaTh BOIIPOCHI KAaK UCCIIEA0BATEIbCKUI HHCTPYMEHT MO3HAHMS,

IPOBOJUTH IO CaMOCTOSATEIBHO COCTABICHHOMY IUIaHY OIIBIT, HECIIOKHBIA (PU3NICCKUI
HKCHEPUMEHT, HEOOJIBILIOE UCCIIEI0BaHUE (PU3UYECKOTO SIBICHUS;

OLICHWBATh Ha TPUMEHHMOCTb M JOCTOBEPHOCTH HH(OpMAINIO, MOJYYCHHYIO B XOJI€
UCCIIEIOBaHMS WIIM HKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYyITUPOBATh 0O0OOIIEHNS U BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHOTO
HaOJI0IeHNUs, OIIbITA, UCCIICOBAHMS;

NIPOTHO3UPOBATh BO3MOXKHOE JANbHEHIIee pa3BUTHE (PU3MUECKUX MPOIECCOB, a TaKKe
BBIJIBUTATH TPEATIOIOKEHHUS] 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAaX.

PabGora ¢ undopmanmeii:

OPUMEHATHh pa3IMYHble METObl, MHCTPYMEHThl M 3alpochl MpHU TOUCKE M OTOOpe
nH(pOpMallMU WIN JaHHBIX ¢ yUETOM IMpeaoKeHHOW yueOHOoM (pusnueckoit 3aqauu;

aHaAJM3UPOBaTh, CHUCTEMATH3MPOBATh M WHTEPHPETHPOBATH HHPOPMALUIO PA3TUUHBIX
BUIOB U (POPM TIPEIICTABIICHHUS;

OLIEHUBATh HAJEKHOCTh MHPOPMALIMU O KPUTEPHSIM, MPEUIOKEHHBIM YUYUTENIEM WU
c(OpPMYITHPOBAHHBIM CAMOCTOSITEIIEHO;

CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIbHYIO (OpPMY TpeACTaBICHUs HHPOPMALUU U
WITIOCTPUPOBATH pPellacMble 33a9i HECTIOKHBIMU CXEMaMH, TUarpaMMaMi, WHOW TpaduKoi 1
X KOMOWHAIUSMU.

KoMMyHuKaTHBHBIE YHHBepPcAIbHbIE YueOHbI€ e CTBHUS:
B X07i¢ 00CYXJICHHs y4eOHOTO MaTepuaa, pe3yJbTaToB Ja0OpaTOPHBIX PabOT U MPOCKTOB
3a1aBaTh BOIIPOCHI IO CYUICCTBY OGCy)KII&CMOfI TEMBI U BBICKA3bIBAaTh HUJACH, HAILICJICHHBIC Ha
pelIeHHe 3a7aui U MoJIepIKaHue OJIarokenareIbHOCTH OOIICHNUS;



CONOCTAaBIIAITh CBOM CYXKIEHHS C CYXICHHSAMHU JPYTUX YYaCTHUKOB JIHAJIOTra,
00HapyXUBATh Pa3aIuyKe U CXOJICTBO MO3UIIMIA;

BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

nyOJMYHO  MPEACTaBISATH  Pe3yJbTaThl  BBINOJIHEHHOTO  (DM3WYECKOTO  ONBITa
(3KCTIepUMEHTA, UCCIICIOBAHHUS, TIPOCKTA);

MOHMMATh ¥ UCIOJh30BaTh MPEUMYIIECTBA KOMAHJIHON W MHIUBUIAYaIbHOUW paOOTHI TpU
PEIICHUH KOHKPETHOM (PU3HUECKOM MPOOIEMBI;

MPUHUMATh UEIM COBMECTHOW [JEATEIIbHOCTH, OpPraHUW30BbIBATH JEHUCTBUSA I10 €€
JTOCTYDKCHHIO: PACTIPeNIeATh PO, 00CYXKIaTh MPOIECCHl U Pe3yJbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

BBITIOJIHSITH CBOIO YacTh paOOThI, JOCTUTAas KAauyeCTBEHHOI'O pe3yJibTaTa II0 CBOEMY
HAIIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBUA C IPYTUMU YWICHAMU KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSATEIHHO
c(hopMyJIMPOBAHHBIM YYACTHUKAMHU B3aHMOICHCTBHSI.

PerynasiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiicTBUS
Camoopranu3anus:

BBISIBJISITH MPOOJIEMBl B JKU3HEHHBIX U yUEOHBIX CUTyalUsX, TPEOYIOIIMX AJIsi peleHUs
(bU3UYECKUX 3HAHU;

OpUEHTUPOBATbCA B PA3IMYHBIX [IOAXO0JAX MPUHATUS pEIIeHUN (MHIMBUIYAIBHOE,
MPUHITHE PELICHUS B TPYIINE, IPUHATHE PELICHUH TPYIINOi);

CaMOCTOSITEIILHO COCTABJISITH JITOPUTM pPEIICHUS (PU3NYECKOW 3aqadd  WIH IUTaH
UCCIIEIOBAaHMUSI C Yy4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMEHTHUPOBATh MPEIJIaracMbl€ BApUAHThI PEIICHU;

JieNath BEIOOpP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIUOHAIbHBIH HHTE/UIEKT:

JIaBaTh aJICKBaTHYIO OLIEHKY CUTYAllMH U MpEeUIaraTh IiiaH €€ U3MEHEHNUS,

06’135[CH$[TB HpI/I‘-II/IHI)I JOCTUXKCHUS (HCI[OCTI/I)K@HI/IS{) pe3y.]'II>TaTOB ACATCIIbHOCTHU, OaBaThb
OIICHKY MPHOOPETEHHOMY OIIBITY;

BHOCHUTH KOppeKTI/IBBI B ACATCIBHOCTDH (B TOM 4YHCJIC B XOJ BBIITOJITHCHUSA (1)I/I3I/I‘-ICCKOFO
WCCIICIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSATEIHCTB, M3MEHUBIIUXCS CHUTYallui,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIINX TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE PE3YJIbTaTa LIEJIU U YCIOBUSIM.

CTaBUTHh ce0S Ha MECTO JIPYroro 4YeloBeKa B XOJe CIopa WM TUCKYCCHU Ha HAyIHYIO
TeMy, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToro.

npu3HaBaTh CBOE MpaBO Ha OWMOKY 0pH pemeHuH (U3NYecKUX 3aJad WId B
YTBEPKICHUSIX Ha HAYYHbIE TEMBI U TAKOE K€ MPABO APYIoro.

IMPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyueHust ¢ 8 knacce npeaIMeTHbIE pe3ylbTaThl HAa YIIyOJIEHHOM YpOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y O0YHAIOIINXCSI YMEHUI:

MCIIOJIb30BaTh IOHATHS (Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKEHHME aTOMOB U
MOJIEKYJI, arperaTHble COCTOSTHUS BEIIECTBA, KPUCTAINTMYECKHE U aMOP(HBIE TeJa, HaChIICHHBIN
U HEHACHILEHHBIH TMap, CIOocoObl W3MEHEHHWs BHYTPEHHEH JHEpruu, 3JIeMEHTapHBIN
JNEKTPUYECKUN 3apsl, IPOBOJHUKH, ITOIYIIPOBOAHUKH, JUJIEKTPUKU, NCTOYHUKH TOCTOSIHHOTO
TOKa, JEKTPUUECKOE U MAarHUTHOE TOJIsI, ONTUYECKas CUCTEMa) U CUMBOJIMYECKUHN S3BIK (PU3UKU
IPU PELICHNU Y4eOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3jnyath SBJICHUS (TEIUIOBOE pacUIMpeHue (CXkKaTue), TEIJI0OBOE paBHOBECHE,
IIOBEPXHOCTHOE HATSHKCHHE, CMAYMBAHUE, KalWUISPHBIC SBJICHUS, MCIIAPCHHE, KOHACHCALW,
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IUIaBJICHWE, KPUCTAJUIM3ALUs, KHIIEHHE, CIIOCOObI Terulonepenayud  (TeruIoNnpOBOAHOCTD,
KOHBEKIIMSI, W3JIy4€HHUE), TEIJIOBbIE IOTEPH, DSJEKTPU3aLUs Tell, B3aUMOJCHCTBHE 3apsiOB,
JEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHUE, B3aUMOJEHCTBUE MAarHUTOB, JCHCTBHE
MarHUTHOTO I10JIs1 Ha IPOBOJHUK C TOKOM) 10 OMHMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBJICHUE;

pacrio3HaBaTh NPOSBICHUE W3YYEHHBIX (PU3MUECKUX SIBIICHHA B OKpY’KarolieM Mupe (B
TOM 4ucile (pU3MUECKUe SBJICHUS B NPUPOAE: MOBEPXHOCTHBIE U KANWIUISAPHBIE SIBICHUS B
IpUpoJie, KPUCTAJLUIBI B IIpupoae, unydenue CoiHIa, 3aMep3aHue BOJAOEMOB, MOPCKUE OpU3bI,
o0pa3oBaHUE pOChl, TyMaHa, UHEsl, CHEra, JEKTPUUYECKHE SABJIECHHs B aTMoc(depe, 2IeKTpUIECTBO
KUBBIX OPraHMU3MOB, MarHUTHOE MoJie 3eMiH, Apeiid MOJIOCOB, POIb MArHUTHOTO TIOJIS JUISA
KHU3HHU Ha 3eMiie, MOJIIPHOE CHSIHUE), IIPU 3TOM MIE€PEBOAUTH MPAKTUYECKYIO 3a/1a4y B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OIUCBIBATh M3YYEHHBIE CBOMCTBA Tel M (PU3UYECKUE SIBJICHUSA, UCHOJb3Ys (PU3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPTHsI, KOJMYECTBO TEIUIOTHI, paboTa rasa, yJaelbHas
TEIIOEMKOCTh BEILECTBA, yJeJIbHAS TEIJIoTa IUIaBJIEHUs, yAeabHas TEIIoTa napooOpa3oBaHusl,
yZenbHas TEIJIOTa CrOPAaHUs TOIUIMBA, KOA(M(QUIIMEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIWHBL,
OTHOCUTEJIbHAS BIAXXHOCTh BO3JyXa, DJJEKTPUYECKUH 3apsl, CHJIA TOKa, D3JIEKTPUYECKOe
HaIpsDKEHUE, CONpoTHUBIeHUE NpoBoAHuka, J/IC B 1enu NmoCTOSHHOTO TOKa, 3JEKTPUUECKOe
yZelIbHOE COINPOTUBIIEHUE BElIECTBA, padoTa M MOLIHOCTh 3JIEKTPUUYECKOrO TOKa), MpHU
ONMCAaHWM TPABWIBHO TPAKTOBAaTh (U3MYECKUN CMBICH HCIIOJIB3YEMbIX BEJIHYWH, HX
0003HaueHMsI U E€MHULBI (PU3UYECKUX BEIUYMH, HaXOAUThb (OPMYIIbI, CBS3bIBAIOIIUE JAHHYIO
($u3NYECKYI0 BEIMYMHY C JAPYTMMHU BEIMYMHAMU, CTPOUTH I'pauKU U3YyUEHHBIX 3aBUCHMOCTEN
(bu3nUecKuX BEIUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, GU3NYECKUE SBJIEHUS U MPOLECCHI, UCIOJIb3Ys OCHOBHBIE
MIOJIOXKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPUM CTPOEHHUs BELIECTBA, YPABHEHUE TEILIOBOTO
OanaHca, 3aKOH COXPAaHEHMs JJIEKTPUYECKOTo 3apsja, 3akoH KyioHa, IpUHIMI Cylepno3uLIuu
ANIEKTpUUYECKUX Moiiel, 3akoH Oma Juid ydacTka nenu, npaBuwia Kupxroda, 3akon Oma ans
NOJIHOM 1enu, 3akoH Jxoyns-JIeHma, 3aKOH COXpaHEHWS DSHEPruM, IIPU 3TOM pa3InyaTh
CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U €r0 MaTeMaTH4YeCKOE BBIPAXKECHUE;

CTPOUTH MpPOCTble (PU3MUECKUE MOJENM PEANBHBIX OOBEKTOB, MPOLECCOB U SBICHUM,
BBIJICJIATE TPU 3TOM CYILIECTBEHHBbIE U BTOPOCTENEHHBbIE CBOMCTBA OOBEKTOB, IMPOIIECCOB,
ABJICHUHN, IPUMEHATh PU3NYECKUE MOJIEH AJIsl 0ObACHEHUS (PU3NUYECKHX MTPOLIECCOB U PEILIeHUs
y4eOHBIX 3ajay;

OOBSACHATH (PU3NYECKHUE SBIICHUS, MPOILIECCH] U CBOMCTBA TeJ, B TOM YUCIIE U B KOHTEKCTE
CUTyallUll NPaKTUKO-OPUEHTHUPOBAHHOIO XapakKTepa, W pellaTb KayeCTBEHHBIE 3a/add, B TOM
yuclie TpeOyrolre YUCIEHHOT0 OLEHUBAHUS XapaKTePHbIX 3HAYEHUIN (PU3NUECKUX BEIUYMH, IPU
ATOM BBIOMPATh a/IeKBATHYIO (PM3UUECKYIO MOJIEIb, BBISBIATH IPUUUHHO-CIIECTBEHHBIE CBSA3U U
BBICTPAMBATh JIOTMYECKYHO IEMOYKY pacCyXJEHHM ¢ ONOpOd Ha M3yYEHHBIE CBOMCTBA
¢bu3nuecKux ABICHUM, GU3NUECKUE 3aKOHbI, 3aKOHOMEPHOCTH U MOJIEIH;

YBEPEHHO peniaTh pacu€THbIE 3a/1a4M (C ONOpoi Ha 2—3 ypaBHEHHUS) IO N3y4aeMbIM TEMaM
Kypca (U3UKH, BBIOMpas aJeKBaTHYIO (DU3MYECKYI0 MOJIENb, C MCIIOJIb30BAaHUEM 3aKOHOB U
dbopMyI1, CBA3BIBAIOIINX (U3NYECKUE BEIMUYMHBI, 3aMCHIBaTh KPAaTKOE YCIOBHUE U Pa3BEPHYTOE
pelleHre 3a/laud, BBISBIISATH HEIOCTAIOIIME WM M30BITOUHBIE JaHHBIE, 0OOCHOBBIBATH BHIOOP
METO/Ia PEUIeHUs 3aJ1ayd, MCIOJIb30BaTh CIPABOYHBIE JTaHHBIC, MPHUMEHSATh METOJBl aHAIN3a
pasMepHOCTEH, HCIONb30BaTh IpadUuyeckue METOAbl  peIIeHUs  3a1ad, I[POBOAMUTH
MaTeMaTHYecKue MpeoOpa3oBaHUsl M pacuy€Thl, OLEHUBATh PEAIUCTHYHOCTh IOJyYEHHOI'O
3HaYeHHUs (PU3MYECKOW BEIMYMHBI M OIPEENATh Pa3MEPHOCTh (UIUYECKON BETUYMHBL,
IIOJIy4YE€HHOM ITPU PELICHUHN 33/1a4H;
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pacro3HaBaTh MpoOIeMbl, KOTOPbIE MOXKHO PELIUThH IPU MOMOIIU (PU3UUECKUX METOOB, U
npejyiaraTb OpUEHTHUPOBOYHBIM CIIOCOO pElIEHUs, B OMNMCAHWU HCCIIEIOBaHMS pPaclo3HaBaTh
IpOBEpsEMOe MPENOoIoKEeHNE (TUIIOTE3Y), HHTEPIPETUPOBAThH MOTyUYEHHBINH Pe3yIbTaT;

IPOBOJUTH OTIBITHI IO HAOIIOACHUIO (PU3UUECKUX SBICHUN WM (U3NIECKUX CBOMCTB TEl
(kanwIsipHbIE SBJICHUS, 3aBUCHUMOCTH JIaBIICHUS BO3JyXa OT ero o0bEMa U TeMIleparyphbl,
CKOPOCTH IIpollecca OCTbIBaHMsS (HarpeBaHusl) NpU H3JIYYEHHH OT LBETa H3IIydarouei
(mornomaroieii) MOBEPXHOCTH, CKOPOCTh HUCHApEHUs BOABbI OT TEMIIEPATypbl >KUJIKOCTH H
wioniaaM €€ IMOBEPXHOCTH, 3JIEKTpU3alMs TeJl U B3aUMOJEHUCTBUE 3JIEKTPUYECKUX 3apsi/iOB,
B3aMMOJICHCTBHE TMOCTOSHHBIX MAarHUTOB, BU3yaJIM3allMsl MAarHUTHBIX TIIOJIEH MOCTOSHHBIX
MarHuToB, JEHCTBUS MAarHUTHOI'O IIOJS HAa IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHmra,
CBOMCTBa  DJIGKTPOJABHIraTeNis  IOCTOSHHOTO  Toka):  (OpMyJIHpOBaTh  IpOBepsieMoe
MPEIIONIOKeHNE (TUMOTE3y) O BO3MOXHBIX pe3ysbTaTaX HaOMIOICHUH, CaMOCTOSTEIBHO
coOuparh yCTaHOBKY H3 HM30BITOYHOrO Habopa 00OpYJOBaHMS, ONUCHIBATH XOJ OIBITa U
(bopMyITUpOBaTh BBIBOJIBL;

MPOBOAUTH NpPSIMbIE M KOCBEHHBIE H3MepeHHs (PU3MYECKHX BEJIUYUH (TemIeparypa,
OTHOCHUTEJIbHAs BJIQXHOCTh BO3AyXa, CUJa TOKA, HANpPSDKEHUE, YJENbHas TEIIOEMKOCTh
BEIIECTBA, COMPOTHUBIICEHHWE IPOBOJHUKA, pPAa0OTa U MOUIHOCTh JJIEKTPUYECKOIO TOKa) C
UCTIOJIb30BAaHUEM AHAJIOTOBBIX M IU(POBBIX TNPUOOPOB, OOOCHOBHIBATH BHIOOp MeETOMA
u3MepeHus, PUKCUPOBATh MOKa3aHUs MPUOOPOB, HAXOAUTh 3HAYCHUE U3MEPSAEMOI BEIIMYMHBI C
IIOMOLUIbIO YCPEHEHUS PE3YJIbTATOB CEPUUN U3MEPEHUI U OLIEHUBATh IOIPEUIHOCTh U3MEPEHMI;

MPOBOANTH AKCIEPUMEHTATIbHBIE HCCIEAOBAHUS 3aBUCUMOCTEH (U3UYECKUX BEITUYUH
(3aBUCUMOCTD JJaBJIEHMSI BO3AyXa OT €ro o0bEMa U HarpeBaHUs WIM OXJIAXICHUS, UCCIIEI0OBaHUE
SBJICHUS TEIUIOOOMEHa TMpH CMELIMBAaHMM XOJOJHOW U Tropsiuell BOJBI, 3aBHCHMOCTH
CONPOTUBIIEHUSI NMPOBOJAHMKA OT €ro JUIMHBI, IJIOLIAJHU IONEPEYHOro CEYEHMs] U YIEIbHOTO
CONPOTHBIICHUSI BELIECTBA IPOBOJHHMKA, CHJIBI TOKA, NPOTEKAIOIIEr0 Yepe3 IMPOBOJHUK, OT
HaNpPsDKEHUS Ha IPOBOJIHUKE, HCCIIEI0OBAaHUE MOCIIEI0BATEIbHOTO U MapajIeIbHOIO COeIMHEHUIN
IPOBOJHUKOB): COBMECTHO C yuuTeneM (opMysInpoBaTh 3ajadyy M THIIOTE3Y HCCIEIO0BaHMUA,
CaMOCTOSITENIHO TJIAHUPOBATh MCCIEA0BAHNE, CAMOCTOSTEIBLHO COOMPaTh SKCIIEPUMEHTAILHYIO
YCTAaHOBKY C HCIOJb30BAHUEM WHCTPYKIHUH, TPEACTaBIATh IOJTY4YEHHbIE 3aBUCHMMOCTHU
¢u3nyecKuX BEJIMYUH B BUJE TaOIUIl U rpauKoB, OIIEHUBATh MOTPEUIHOCTH, JI€JaTh BBIBOBI IO
pe3yJibTaTaM MCCIIEA0BaHNUs;

co0ro1aTh NMpaBuiia 0€30MacHOTo Tpyaa Mpu padboTe ¢ JTabopaTOpHBIM 000PYI0BaHUEM;

XapaKTepu30BaTh NPUHIMIBI JEHCTBUS U3YYEHHBIX IPUOOPOB, TEXHUYECKUX YCTPOUCTB U
TE€XHOJOTMYECKHX IPOILECCOB C OMOPOM Ha MX OMUCaHUS (B TOM 4YHCIE: CUCTeMa OTOIICHUS
JIOMOB, THUTPOMETp, MapoBas TypOMHA, aMIEpMEeTp, BOJBTMETP, CUYETUUK IIEKTPHUECKOU
SHEpPruM, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTeNIbHBIE 3JIEKTPONPUOOPHI (IIPUMEPHI),
NpPEOXPAaHUTENN U UX NPUMEHEHHE B OBITY M TEXHUKE, MPUMEHEHHE MOCTOSHHBIX MarHUTOB,
AIIEKTPOMAarHUTOB, 3JIEKTPOJABHUraTeNb IMOCTOSHHOTO TOKAa), MCIOJIb3Yys 3HAaHUS O CBOMCTBax
bu3nuecKux ABICHUNA, HEOOX0MMbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCThIE TEXHUUECKHUE YCTPONCTBA U U3MEPUTENbHBIE TPUOOPHI IO CXeMaM
U CXEMAaTUYHBIM PHUCYHKaM (PKUAKOCTHBI TEpPMOMETp, TEPMOC, ICUXPOMETpP, TUTPOMETD,
JIBUTATENb BHYTPEHHEI0 CrOpaHMsl, SJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI SJIEKTPHUYECKUX
Leneil ¢ MOoCIeN0BaTEIbHBIM U NapaJuIeIbHbIM COEIUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHbIE
0003Ha4YeHHsI DJIEMEHTOB 3JIEKTPUUECKUX IIETeH, UCIOIb30BaTh CXEMbl U CXEMATHUHbIE PUCYHKHU
U3YYEHHBIX TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIBHBIX TNPUOOPOB M  TEXHOJIOTMYECKHX
MIPOLIECCOB MPH PEUICHUH YUeOHO-TPaAKTUYECKUX 334,

NOPUBOANUTH TpPUMEpPbl  (HAXOAWTh HWHPOPMALMIO O TpUMepax) MPAKTUYECKOTO
MCIIOJIb30BaHUsl (PU3NYECKUX 3HAHWN B MOBCEIHEBHOM KHU3HU Ui oOecreueHus: 6€30MacHOCTH
npu oOpalieHuu ¢ MpuOopaMM W TEXHHUUYECKUMH YCTPOWCTBAMM, COXpPAHEHHs 310POBbS U
COOIOZICHHSI HOPM SKOJIOTMUYECKOTO TIOBEICHUS B OKpY Kalolllel cpee;
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OCYLIECTBIIATh MOWUCK HH(MopManuy ¢usmdeckoro conepxanusi B HHTepHere,
CaMOCTOSITENIEHO (POpMyITHPYS TOMCKOBBIH 3alpoc, HA OCHOBE UMEIOIINXCS 3HAHUI M CpPaBHEHUS
JIONOJTHUTEIBHBIX MCTOYHUKOB BBIACTATH MH()OPMALUIO, KOTOpasl SBISETCS MPOTUBOPEYMBOM
WA MOXET OBITh HEJIOCTOBEPHOM;

UCIIONIb30BaTh TPU BBINOJHEHUH YYEOHBIX 33/laHHH HAYYHO-TIONYJISIPHYIO JIUTEPATYPy
(U3MUeCKOro CcoJepKaHMs, CIPAaBOYHBIE MaTepHalibl, pecypcbl ceTu VIHTepHeT, BIaAeTh
npuéMaMi KOHCIIEKTHPOBAaHHS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUK W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE NHCBMEHHBIE M KpPaTKHE YCTHBIE COOOIICHHUs, 0000mas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOUYHHKOB (PM3MUYECKOTO COJEPXKAHHs, B TOM YHUCIE MyOJINIHO
NPE/ICTAaBIATh PE3yJIbTAaThl MPOSKTHOM WIIM HCCIEIOBATEIbCKON JEATEIBHOCTH, TPH 3TOM
IPaMOTHO HCHOJb30BATh HM3YUYCHHBIN MOHATUHHBINA ammapar Kypca (U3HKH, COIpPOBOXKIATbH
BBICTYIUICHHE TIPE3CHTAINEH;

IIPY BBITOJTHEHUN YYEOHBIX MPOEKTOB M UCCIIEAOBAHUN (PU3NYECKHUX MPOIECCOB PaCIIpeeiTh
0053aHHOCTM B TpyINIEe B COOTBETCTBUM C IIOCTAaBJICHHBIMH 3aJauyaMH, CIEIUTh 32
BBINTOJIHEHUEM TUIaHAa JCWCTBUH U KOPPEKTUPOBATh €ro, aJIeKBAaTHO OIIEHWBATh COOCTBEHHBIH
BKJIaJ B JAEATEIBHOCTH I'PYIIIBI, BHICTPAUBaTh KOMMYHHKATHBHOE B3aUMOJICHCTBUE, MPOSBIISS
TOTOBHOCTb pa3penat KOH(PIUKTHL.
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8 KVIACC

KoJsinyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jaesioB U TeM (uudposrbie)
Ne i/m Y —— Beero KO6HTp0JILHLIe HpﬁaRanecmle 0Bpa30BATETBHBIE
padoThI padoTsbI pecypesi
TenJioBble sIBJICHUSA
1.1 CTpoeHue U CBOMCTBA BEIIIECTBA 6
1.2 TeroBbie MPOIECCHI 33 1 6.5
Hroro no pazgeny 39
JJIeKTpUYecKre 1 MATHUTHbIE SIBJICHUS
71 DneKTpuuecKue 3apsabl. 3apsHDKEHHbIE Tela 9 1
) U UX B3aUMOJICUCTBUA
2.2 [IOCTOSTHHBIN 3JIEKTPUYECKUI TOK 31 1 10
2.3 MarHuTHbIE SIBJICHUS 11 2 4
24 ONeKTpOMarHuTHAast HHIYKIIUS 7 1 1
Hroro no pazgeny 58
IToBTOpPHTEIBLHO-000011IA10IIIHIT MOYJIb
3.1 [ToBTOpUTENHEHO-0000IIAIOLTHI MOTYTH 5
Hroro no pazneny 5
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 22.5
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8 KVIACC

Ne
n/n

Tema ypoka

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-
KHMHETHUYECKON TEOPUU U UX ONBITHBIC
MOJITBEPKICHUS

Macca u pa3Mep aTOMOB U MOJIEKYJI

Mojzenu TBEpAOTO, )KUAKOTO U
ra3000pa3HOro COCTOSTHUH BEIIeCTBA

KoaunuyecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYCHUS

DJIeKTPOHHbIE
nugposbie

oOpa3oBaTe/ibHbIE

pecypchl

Ypok-koHpepenmus "Kpucraimmndeckue u
amopdusie tena. ['paden. [lomyuenue
UCKYCCTBEHHBIX aJIMa30B"

CmauuBaHue ¥ KanWIISPHOCTD.
[ToBepXHOCTHOE HATSKEHHE

TennoBoe paclIMpeHne U cxKaThe

TermoBoe nmxkeHue. Temneparypa

TemnepaTypHbI€ Kbl

O 03| W

BuyTpenHsist sHeprus u cnocoObl eé
U3MEHEHUS

Buael Tennonepenaun

11

VYpoxk-koHpepennus "Hcnonp3oBanue
TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEpHAJIOB B
LEJsIX SHeprocoepexeHus "

12

13

KonuuecTBo TeminoTel. Y aenpHas
TEII0EMKOCTh

Ypok-uccnenosanue "[IpoBepka runorTesbl
JIMHEWMHON 3aBUCHUMOCTH UIMHBI CTOJIONKA
XKHUJIKOCTH B TEPMOMETPUUECKOH TpyOKe OT
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TeMneparypol”

14

YpaBHEHHE TEIJIOBOTO OaaHca.
TennooOMeH U TEIIOBOE paBHOBECHE. 3aKOH
Herorona—Puxmana

15

JlaboparopHnas pabota "Hccienoanue
SBJICHUS TEJIO0OMEHA NMPU CMEIIMBaHUU
XOJIOAHOM U ropsiueit BobI"

16

17

Pemenue 3amay mo Teme "TemnooOMeH u
TEIJIOBOE paBHOBecHE"

JlaboparopHas pabota "Onpenenenue
KOJIMYECTBA TEIUIOTHI, IIOJTYYCHHOTO BOJION
pH TEII000MEeHe C HarpeThIM
METaJUIMYECKUM IIWIHHAPOM"

18

19

IInaBnenue u OTBCPACBAHUC
KPUCTATNIMYCCKUX BCUICCTB. VY aenpHas
TCIIII0TA I1J1aBJICHHA

Pemenue 3anau no teme "IlnaBnenne n
OTBEpJIeBaHUE KPUCTATUINYECKUX TeT"

20

21

JlaGopaTtopHast pabota "Onpezaenenue
yAETBHOM TEIUIOTHI MJIaBIeHU JIbaa"

Vpok-uccnenosanue "CpaBHEHHE IPOLIECCOB
IJIaBJICHHUA KPUCTATINIMYCCKUX TCJI U
pa3MsArdeHus Mpu HarpeBaHUHU aMOP(HBIX
Ten"

22

23

24

[TapooOpa3oBanre U KOHIEHCAITHS.
Hcnapenue

Kunienne. Y nenpHast Temiora
napooOpa3oBaHus. 3aBUCUMOCTD
TEeMITepaTypbl KUTIEHHUS OT aTMOCHEPHOTO
JaBICHUS

Pemenue 3amay o teme "IlapooOpa3oBanue
" kurenue"
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Ypok-uccnenoranue "OObsICHEHUE

25 3aBUCHUMOCTH TEMIIEPATYPHI KUIIEHUS OT 1
naBiaeHUs"

26 HacplieHHbIl 1 HEHACBIIEHHBIA 1ap.
BraxxHocTh BO3yxa
BraxxHocTh BO311yXa 1 €€ U3MEepeHHUeE.

27 JlaGopaTtopnast pabora "Ornpeznenenue 0.5
OTHOCHUTEJIbHOW BJIQXKHOCTH BO3ayxa'

28 Pemenue 3aga4d mo teme "BiaaxxHocTh"
Pemenue 3a1ay v aHainu3 CUTyaui,

29 CBSI3aHHBIX C SIBJICHUSMU UCIIAPECHUS U
KOH/ICHCAIIUN

30 DHeprus TOIMBa. Y IeJbHas TEIIoTa
CropaHus

31 [TpuHIIUIIBI paOOTHI TEIJIOBBIX JBUTATEIICH

17 [TapoBas TypOuHa. /IBurareiab BHyTPEHHETO
CropaHus

33 KII/] TermoBoro aBuraTess

34 Pemienue 3‘?113111 o teme "KII/] TermoBoro
JIBUTATEJIst

35 VYpoxk-koHpepeHus "TveHHOBmf JIBUTATEJIN
Y 3aIlMATa OKPYKAIOIIEH cpeibl

36 TennoBble MOTEPU B TEILIOCETAX

37 3aKOH COXpaHEHUs U MPEBPAILCHHS SHEPTUU
B MEXaHWYECKUX U TETUIOBBIX MPOIeccax
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe

38 "TemnoBsie saBiaeHus. MI3MeHeHne
arperaTHbIX COCTOSIHHI BemecTna'
KonTponbhas pabota no teme "Tennossie

39 ABJIeHUs. VI3MeHeHne arperaTHbIxX

COCTOSIHMU BenrecTna'
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40 OnekTpusanus Tei. JIBa pona 3apsio 1
Ypok-uccnenosanue "Hccnegopanue

41 CIoCco00B Pa3IUYHBIX BEIIECTB 1
Ha3JIeKTPU30BHIBATHCS"

4 B3aumonelicTBue 3apsKEHHBIX TEIl. 3aKOH 1
Kynona
DnekTpuyeckoe nojie. HanpsokEHHOCTD

43 anekTpudeckoro noss. [punuun 1
CYNEPHO3UINH PJICKTPUUECKUX MOTEH

44 Hocwurenu snekTpudeckux 3apsiaoB. 1
DneMeHTapHbIi 3apsia. CTpoeHune aroma

45 3aKOH COXpaHEHUsl ANEKTPUUECKOTro 3apsiaa 1

46 [TpoBOAHMKY, TUINEKTPUKH U 1
HOJIYIPOBOJIHUKU

47 YPOK-KOH(l)vaCHHI/ISI "?neKTpmaum{ B 1
MOBCE/IHEBHOM JKU3HU

48 Pewenue 3anau o TeMe""3aKOH COXpaHEHUs 1
AIIEKTPUYECKOTO 3apsaa

49 OnexTpuueckui Tok. MlctouHukH 1
JIEKTPUYECKOTO TOKA
VYpoxk-uccnenosanue "Hccnenopanue

50 JENCTBHS 2JIEKTPUUECKOr0 TOJIS Ha 1
IPOBOJAHMKY U TUAJIEKTPUKH"

51 DNEeKTPUYECKU TOK B MeTaJlIax 1

52 DJIEKTPUYECKHM TOK B )KHJIKOCTAX U ra3ax 1

53 DJIeKTpUYEeCcKas LeMb 1

54 Cuna Toka. AMnepmerp 1

55 DJIeKTpUYECcKoe HanpsKeHne. BoabT™eTp 1
JlaGoparopHas pabota "C6opka u

56 HCTIBITAHUE DJIEKTPUYECKOMN LENn 1

OCTOSIHHOT'O TOKa"
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57

58

3aBUCHUMOCTD CHJIBI TOKA OT HAMPSKEHMUSL.
3akon Oma 1 yyacTKa lenu

JlaGopaTtopHas pabota "HcciaenoBanue
3aBHCUMOCTH CUJIBI TOKA, POTEKAIOIIETO
4yepe3 pe3uCTop, OT HAPSHKCHHS Ha
pEe3UCTOpE U CONMPOTUBIIEHUS pe3ucTopa”

59

60

DJEKTPUYECKOE CONPOTUBIICHHUE. Y ICTTbHOE
COIIPOTHBIICHUE

JlaboparopHas pabota "Onpenenenue
YAEIBbHOTO0 COPOTUBIIEHUSI TPOBOJHUKA"

61
62

Pemienue 3amgau mo teme "DeKTpUUECKOE
COIMPOTHBIICHHUE. Y IeIbHOE CONPOTUBIIEHHE"

Pemenne 3agau o reme "3akon Oma"

63

64

IlocnenoBarenbpHOE U napauiCIibHOC
COCIUMHCHUA ITIPOBOAHHUKOB

JlaboparopHnas pabdota "IIpoBepka npaBuina
CIIO)KEHUS HAIIPKECHUN IIPU
MOCJIEI0BATEIbHOM COEIMHEHUH JIBYX
pe3uctopon"

65

Pemrenue 3agad mo reme
"[locnenoBarenbHOE U MapaAJIEIbHOE
COCIMHEHUS TTPOBOTHUKOB"

66

JlabopaTtopHast padota "I[IpoBepka npasuia
JUTSL CUJIBI TOKA TIPY TapasieIbHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenne 3ama4d Ha MPUMCHCHHUC 3aKOHA Owma
JJId pas3jIndYHOro COCAMHCHUS IIPOBOJHHUKOB

68

OJIC v BHyTpeHHEE COTPOTUBIICHHE
MCTOYHMKA TOKA. 3akoH OMa JiJ1sl OJIHOU
enu

69

Pemenue 3amau mo reme "IJIC, BHyTpeHHEE
COMPOTHBIICHUE UCTOYHHKA TOKA. 3akoH OMa

19




JUIA TIOJTHOU 1enu"

70

JlaboparopHnas pabdota "Onpenenenne 3/1C
Y BHYTPEHHETO CONPOTUBIICHUSI HICTOUHUKA
ToKa"

71

[IpaBuna Kupxroda

72

73

74

75

Jlaboparopuas pabota "IIpoBepka npaBmi
Kupxroda"

VYpoxk-uccienopanue "M3yueHne BOIbT-
aMIIEPHBIX XapaKTEPUCTUK HETMHEHHBIX
3J1€MEHTOB"

Pabora snexrpuyeckoro Toka. MOIHOCTh
AIEKTPUUYECKOTO TOKA

JlaboparopHas pabota "Onpenenenue
paboTHl U MOIIHOCTH AJIEKTPUUECKOTO TOKA"

76

77

78

3akoH [[xxoyns-Jlenua. [lorpedburenu
aneKTpudeckoro Toka. Koporkoe 3ambikanue

Ypok-koHpepenus "O0bsIcHEHNE U
IMPUHIAIT )leﬁCTBHﬂ JOMaIIHuXx
AJIeKTpOHArpeBaTeNbHBIX MPHOOPOB"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnexTpuueckue 3apsabl. 3apsHKEHHbIE Tela
U uX B3aumojaeucTBusl. IlocToSHHBIN
ANEKTPUIECKUH TOK"

79

KonTponbHas pabota mo Teme
"DeKTpUYecKue 3apsaabl. 3apsyKCHHBIE TEna
U uX B3aumojaeucTBus. ITocToSHHBIN
AJIEKTPUYECKUI TOK"

80

81

ITocTossHHBIE MAarHUTEL. MarauTHOE 1OJIE
3eMIIM U e€ro 3HaueHHE JJIs KU3HU Ha 3eMIIe
VYpok-uccnenosanue "M3zydenue
MardUTHOTO MOJIS MOCTOSHHBIX MAarHUTOB
IIPU MX 00BbEIMHCHUH U Pa3JICIICHUH.
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Busyanu3zanus nosst HOCTOSHHBIX MarHUTOB"

OmneiT OpcTena. MaruutHoe nose

82
AIEKTPUUYECKOTO TOKA
OnbiT AMniepa. MarHuTHOE MOJI€ KaTYIIKHU ¢

&3 TOKOM. [IpuMeHeHNEe AIEKTPOMarHuToB B
TEXHHUKE

34 Cuna AMriiepa u onpejeneHue e€
HaIpaBJICHUs

85 Pemenue 3amau no reme "Cuia Ammnepa u
omnpezaeseHue e€ HanpaBiaeHU"
DNEeKTPOABUTaTEIb IOCTOSIHHOTO TOKA.

86 Hcnonb3oBanue 21eKTpoABUTATEIEH B
TEXHUUYECKUX YCTPOMCTBAX U Ha TPAHCIOPTE

87 Bcepoccuiickasi mpoBepouHas paboTa

88 Bcepoccuiickast mpoBepouHas paboTa

29 JlabopaTtopHast pabora "N3yuenue aeiicTBUs
MAarHUTHOTO TOJIsL Ha MTPOBOJIHUK C TOKOM"

90 Ypok-koHpepenuus "[IpakTuueckoe
pPUMEHEHHUE AIeKTpoiBUraTenei"

9] JlaGopatopHas pabora "KoHcTpyupoBaHue u
n3yueHue paboThl dJeKTpoaABUTaTEN"

9 JlabopaTtopnast pabora "N3zmepenne KI1/]
3JIEKTPOJIBUTATENIbHON YCTaHOBKU"

93 OmnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM
nHaykuun. [Ipasuio Jlenna
VYpok-uccnenoanue "HUccrnenoBanue

94 W3MEHEHUH 3HAYCHUsI U HATIPaBIICHUS
WHIYKIMOHHOTO TOKa"

Pemenne 3amau mo Teme ""3akoH
95 AJNIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio

Jlenma"
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96

97

Onekrporerepatop. CriocoObl MOTydeHUs
3IEKTPOIHEPTUU

Ypok-koHpepeHus "DIEKTPOCTAHITUN Ha
BO300HOBJISIEMBIX UCTOYHUKA YHEPTUH.
[TpoGaemsbl 3xosoruu. TormmmBHbBIE
3JIEMEHTHI U AJIeKTpoMoOomIn"

98

99

KonTtponbHas pabora "DneKTpoMarHUTHbIE
ABJICHUS"

Pabora ¢ Tekcramu no Teme "TenoBbie
ABJICHUS"

100

Pabota c Texctamu 1o Teme
"DnekTpuuecKue 3apsaabl. 3apsHKEHHbIE Tela
U UX B3auMojiercTaue"”

101

PaGora ¢ tekcramu o teme "TlocTossHHBIN
AIEKTPUIECKUH TOK"

102

Pabora ¢ Tekcramu 1o teme "MarauTHble
SBJICHHS U DJIEKTPOMarHuTHasi MHAyKus"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102
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ITPOBEPSEMBIE IPEAMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

8 KJIACC

Kon
NPoOBEPSIEMOr0
pe3yJbTara

1.1

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeIbHOI MPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHUsA

HCIIOJIB30BaTh IOHATHA

1.2

1.3

pa3jindaTthb ABJICHUA 110 OIMMMCAHUIO UX XAPAKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIIUX JaHHOC (1)I/ISI/ILIeCKOC SIBJICHUC

pacrio3HaBaTh  IPOSIBIICHHME  M3YYCHHbIX  (PU3MUECKUX  SIBIEHUH B
OKpY’KalolleM MHUpE, B TOM YHUClie (U3UYECKUE SIBICHUS B MPHUPOJE, MPH
3TOM TEpPEeBOJAUTHh MPAKTHUECKYI0 3ajady B YyueOHYyI0, BBLACIATDH
CylIeCTBEHHBIE CBOMCTBA (PU3HAKK) (PU3HUUECKUX SBICHUIN

1.4

1.5

ONMCHIBaTh M3YyYEHHBIE CBOMCTBA T€I U (PU3MUECKHUE SBIICHUS, UCIOJb3YS
¢u3nyeckue  BEIMYUHBI, @PU  ONMCAHUU HPAaBUIBHO  TPAKTOBATh
(GU3NYECKUN CMBICT HCIIONIB3YEMBIX BEIUYMH, O0O3HAYCHHS W CIUHHIIBI
¢u3nyecKux BEJIWYMH, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIUE JIAHHYIO
¢u3nUecKyl0 BEIMYUHY C JPYTMMH BEIMYUHAMH, CTPOHUTH TpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (hPU3MUECKUX BEINYUH

XapaKTCPU30BaATh CBOICTBa TECII, (1)1/131/ILIGCKI/IC ABJICHUA W TIPOLCCCHI,

WCIIONb3ysl  M3YYEHHbIE 3aKOHbI, IIpU OTOM  J1aBaTh  CJIOBECHYIO
(GhOpMYITUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MATEMATUUYECKOE BBIPAKEHUE

1.6

OOBSACHATh (PU3MYECKUE MPOLIECChl M CBOWCTBAa TeJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyallud IPAKTUKO-OPUEHTHUPOBAHHOI'O XapakKTepa: BBIABIATH
IIPUYMNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 | — 2 JTOrHYeCKUX
[IaroB ¢ NOMOMIBI0 | — 2 H3y4eHHBIX CBOMCTBAa (DPU3MUECKUX SIBICHHUH,
(bu3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTHU

1.7

1.8

pemate pacuéTHble 3a7ayd B 2 — 3 JEHCTBUSA, HUCIOJb3Yys 3aKOHBI U
dopmyIbl, cBs3bIBaoIIMEe (PU3MYECKHE BEIUYMHBI: HAa OCHOBE aHalIMu3a
YCIOBHUs 3aJa4yd 3alMCBhIBaTh KPATKOE YCIIOBUE, BBIABIATH HENOCTATOK
JaHHBIX IS pelleHus 3ajJadd, BbIOMpaTh 3aKOHBI M (HOPMYIIH,
HeoOXoauMble i €€ pelleHHs, NPOBOAUTh pacy€Thl M CpaBHUBATh
MOJIyYeHHOE 3HaYeHHe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU JTAHHBIMU

pacrio3HaBaThb HpO6JIeMBI, KOTOPBIC MOXHO PpCUINTH IIPpU MOMOIIU
(1)I/I3I/I'-ICCKI/IX MCTOOOB, HCIIONB3Yysl OIMMCAHUC MCCICAOBAaHUA, BBIACIIATH
MMpoOBEpACMOC  IPCAIIOJIOKCHUC, OIICHUBATL IMPABUJIBHOCTL  IIOPAJKA
IMPOBEACHUA UCCICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

MIPOBOJIUTH OMBITHI IO HAOIIOIEHUIO (DU3HUECKUX SBICHHUHN I (PU3NUECKUX
CBOMCTB Ten: (popMyIHpoOBaTH MpOBEpsEMbIEe MPEANONIOKECHHS, COOHpPaTh
YCTaHOBKY M3 MPEUIOKEHHOT0 00OpYy/IOBaHUS, OMHUCHIBATH XOJ OMbITa U
(bopMyIIHPOBATH BBHIBOJIBI

1.10

BBITMIOJHATH MPSMbIE U3MEPEHUS C UCIOJB30BaHUEM aHAJIOTOBBIX MPUOOPOB
U JTaTYUKOB (PU3MUECKUX BEJIIMYMH, CPABHHBATH PE3YJIbTAThl U3MEPEHH C
y4ETOM 3a/TaHHON a0COJIFOTHOM MOTPEITHOCTH

MPOBOJIUTH MCCIIEIOBAHUE 3aBHCHUMOCTH OJHOW (PU3MUECKOW BEITUYUHBI OT
JPpyroi ¢  HCMOJIb30BAaHMEM  TIPSIMBIX  W3MEPEHUM:  IUIAHUPOBATh
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1.12

1.13

UCCIIeIOBaHUE, COOMpaTh YCTAaHOBKY M BBIMOJHATH H3MEPEHUS, CIEIys
NPEUVIOKEHHOMY  TUTaHy,  (UKCHUPOBaTh  pe3yJbTaThl  IMOJIYYCHHOM
3aBHUCUMOCTHU B BHUJIC Ta6JII/II_I u I”pa(bI/IKOB, ACJIaTh BBIBOJLI IO PE3YyJibTaTaM
UCCIICTOBAHMSI

NPOBOJIUTh KOCBCHHBIC W3MEPCHHUs (U3UYECKUX BEIMYHH: IUIAHUPOBATH
U3MEpEHUs, COOMpaTh  DKCIEPUMEHTAIbHYIO  YCTaHOBKY,  CJEIys
NPEUIOKEHHONW HHCTPYKIIUH, U BBIYHCIISITh 3HAYCHUE BETMYUHBI

coOJIIOIaTh MpaBHUIia TEXHUKH O€30ITacCHOCTH TpU paboTe ¢ JabopaTOpHBIM
000pyI0BaHHEM

1.14

1.16

XapaKTepu30BaTh NPUHIUNBI  JEHCTBUA  M3YyYCHHBIX NPUOOPOB |
TEXHUYECKHUX YCTPOMCTB C OIOPOM Ha MX ONMCAHHA, UCIONb3Ysl 3HAHUA O
CBOWCTBaX  (U3MYECKUX SBJICHUH ©  HeoOXomumble  (pusmueckue
3aKOHOMEPHOCTHU

pacno3HaBaTh TPOCTHIE TEXHHMYECKHE YCTPOHCTBA M HM3MEPHUTEIBHBIC
HpI/I60pI)I Imo CxeéMaM H CXCMATHYHBIM PHUCYHKAaM, COCTaBJISITb CXCMBI
ANEKTPUYECKUX  LeNed ¢  TOCIENOBATEIFHBIM W MapajuielbHBIM
COEIMHEHNEM 3JIEMEHTOB, pa3inyas yCIOBHBbIE OOO3HAYEHHs 3JIEMEHTOB
AIIEKTPUYECKUX IIeTICH

OPUBOJIUTH  HpuUMepbl  (HaxoauTh  MHGPOpMALMIO O  MpUMEpax)
NPaKTHYECKOTO HCIOJIb30BaHUA (DU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KHU3HHU JUIA o0ecriedeHns O€30MaCHOCTH MpU OOpaIleHud ¢ mpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXpAaHEHUS 3[J0POBbs M COOIIOEHUS HOPM
HKOJIOTUYECKOTO OBEICHHSI B OKPYXKAIOILIEeH cpere

1.17

1.18

OCYIIECTBIISITh TOUCK HHpOpManuu (PU3UIECKOTO COJAEpKaHUS B CETH
NHTepHeT, Ha OCHOBE UMEIOLIMXCA 3HAHUW M INYTEM CpPaBHEHHUS
JIOTIOJTHUTEIFHBIX UCTOYHUKOB BBIJEIATH WH(DOpPMAIHIO, KOTOpas SBISETCS
MIPOTUBOPEYNBON U MOXKET OBITh HEJOCTOBEPHOI

WCIIONIb30BaTh MPHU BBIMTOJHEHUU YYEOHBIX 33/JlaHUN HAYYHO-MOMYJISIPHYIO
JTUTEPATypy (PU3NIECKOTO COACPIKAHMSI, CIIPABOYHBIC MATEPHAIIBI, PECYPCHI
cetu UHTepHeT, BlIafgeTb NpUEMaMH KOHCIEKTUPOBAHMUS  TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHOM 3HAKOBOUM CHCTEMBI B IPYTYIO

1.19

1.20

co31aBaTh COOCTBEHHBIC IHUCHMEHHBIC M KpAaTKHE YCTHBIC COOOIIEHUS,
0000mas uHPOPMAIMIO H3 HECKOIbKUX HCTOYHUKOB (DU3HUECKOTO
COJICP’KaHUs, B TOM YHCJIC MyOJIMYHO MPEACTABIIATE PE3yIbTaThl MPOCKTHON
WM UCCIIEIOBATEIBLCKON NEATENbHOCTH, TIPU 3TOM IPaMOTHO HCIOIb30BaTh
W3YYCHHBI TOHATHHHBIA ammapar Kypca (U3HKH, CONPOBOXKIATh
BBICTYIUUICHHE MTPEe3eHTAINEH

MPU  BBITIOJIHEHUH Y4YEOHBIX TMPOEKTOB M HCCICIOBAHUN (PU3MUECKHUX
MPOIIECCOB paclpeAeNsiTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTaBJIICHHBIMU 3aJa4aMu, CJIEAUTH 3a BBIIIOJHEHUEM IUIaHa JACHCTBHU U
KOpPPEKTUPOBAaTh €ro, aJeKBAaTHO OICHUBAaTh COOCTBEHHBIH BKIA] B
JIEATEIbHOCTh TPYIIIbI, BEICTPAUBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBUE,
MPOSIBIISISE TOTOBHOCTh pa3peniaTh KOH(PIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KIIACC
Kon Kon
IIpoBepsieMbIe 3J1eMEHTBI CO/IePAKAHUS
pasjena  3JieMeHTa
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETHUECKON TEOpHUH
6.1 cTpoeHus BemiectBa. Macca u pazMepbl MoseKysl. ONBITHI,
MOJITBEP K IA0II1E OCHOBHBIE HOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPUHU
6.2 Mopnenu TBEPAOro, >XUAKOTO U Ta3000pa3HOTO COCTOSHUN
' BemiecTBa. Kpucrammyeckue u amopHbIe Tena
6.3 OO0bsicuenne CBOIZ“CTB rasoB, JKHUJIKOCTEH H TPépIH)IX TEJI Ha
OCHOBE MOJIOKEHHUI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.4 CmaunBaHue U KallWUISIPHBIC SIBJICHUS
6.5 TemioBoe paciiupeHue U cxaTtue
6.6 Temnepatypa. CBsi3b TeMIiepaTrypbl €O CKOPOCTBIO TEIJIOBOI'O
JIBUYKEHHUSI YACTHUIL
6.7 Buytpennsas oHeprus. CrnocoObl H3MEHEHHS BHYTpPEHHEU
) SHEPruM: TEIJIoNepeaaya U COBEpIIEHNE pabOThI
6.8 Bunel  Temnonmepenauu: — TEMJIONPOBOJHOCTb,  KOHBEKIIMS,
U3ITy4eHue
6.9 KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTD BEIECTBA
6 6.10 TermiooOMeH U TEIIOBOE PaBHOBECHE. YPAaBHEHME TEIJIOBOIO
OamaHca
6.11 [InaBneHue © OTBEpJAEBAHUE KPUCTANIMYECKHX BEIIECTB.
' Y nenpHas TEIII0TA MJIABJICHUS
[TapooOpa3oBanue u koHAeHcamnus. Mcmapenmne. Kumenwue.
6.12 VYaenbHas TEIIoTa napooOpa3oBaHMsL. 3aBUCUMOCTh
TEMIEPATypbl KUIIEHUS] OT aTMOC(HEPHOTO JaBICHHUS
6.13 Brnaxxnocts Bo3ayxa
6.14 DOHeprus TOIIMBA. Y IeJIbHas TEIJI0Ta CrOPaHUs
[Tpunmunsr pabotsl TemaoBbix asurareneit KIIJ termoBoro
6.15 nBurarens. TermioBble JBUTATENM M 3allUTa OKPYKAIOIIEeH
cpensl
6.16 3aKOH COXpaHEHMs W TMPEBpAlICHUSI SHEPIrUM B TEIUIOBBIX
mporeccax
[TpakTueckue paboThI:
HH#HPar####0npITEl 10 OOHApYXKEHUIO  JeHCTBUS  CHII
MOJIEKYJIIPHOTO MTPUTSKEHUS.
6.17 #H##H#Parf##ONBITHl 110 BBIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOU

COJIM MUK caxapa.
HH#HPar#H##ONBITEL 110 HAOJIOJCHUIO TEIUIOBOTO PACIIMPEHHUS
ra3oB, JKHJIKOCTEH 1 TBEPIBIX TeIl.
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#Hi#Par#H#Onpenenene  NaBleHUs BO3Ayxa B OaioHe
HIIpHIa.

H##Par###ONbIThI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD JIaBJICHUS
BO3JIyXa OT €ro 00béMa U HarpeBaHUs WU OXJIAXKICHHS.
#HiHPar###IIpoBepka TUIOTE3bl JIMHEHHOW 3aBUCUMOCTH JITTUHBI
CTOJIOMKA JKUIKOCTH B TEPMOMETPHUYECKOH TpyOKe OT
TEeMIIepaTyphl.

###Par###Habnronenne u3MeHeHrss BHYTPEHHEH SHEPrUuu Teja
B pe3yJIbTaTe TEIJIONepeayu U paboThl BHEITHUX CHUIL.
#H#H#HPartH#ccnenoBadnue SIBJICHUS TEII000MeHa npu
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI.
#iHtPar##H#OnpeneneHye KOJIMYecTBa TEIUIOTHI, MOJIYyYEHHOTO
BOJOH TIpU TEIUIOOOMEHE C HArpeTbiM METAJUTHYECKUM
ATUHIPOM.

#HHPar##H#Onpenenenne yaenbHOM TeITOEMKOCTH BEIIECTRA.
#H##Par##HtccnenoBanue mpouecca ucrnapeHus.
#HiParf##OnpenereHe OTHOCUTEIBHOMN BIaKHOCTU BO3/yXa.
#H##Par#H#HOnpeneneHue y1eabHOM TEIUIOTHI IIJIaBJICHUS JibJA.

duzndeckue ABJICHUS B npupoAc: MOBCPXHOCTHOC HATAKCHUC U
KalmWJUIAPHBIC SABJICHUA B IPUPOAC, KPUCTAJIBI B HNPUPOJIL,

6.18 uznydenue CoiHLa, 3amMep3aHue BOJOEMOB, MOpPCKUE OpH3bI;
o0pa3oBaHHUE pOChHI, TYMaHa, UHEs, CHETa.
Texnuueckune YCTpOWCTBA:! KaIuJUISAPBI, IIPUMEPBHI
MCIIOJIb30BaHUsl KPUCTAJJIOB, JKUIAKOCTHBIN TEPMOMETp, AATUUK
6.19 TeMIIepaTypbl,  TEPMOC, CHUCTEMa  OTOIUICHUS  JIOMOB,

TMUTPOMETPBI, TICUXpOMETp, TMapoBas TypOWHa, JBUTaTeNb
BHYTPEHHET 0 CTOPaHUS.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onexkrpu3zanus Tell. J[Ba poja 3JeKTPUUECKHX 3apsiioB
B3aumopeiictBue  3apspkeHHBIX — Ten.  3akoH — Kynona

7.2 (3aBUCUMOCTh CHJIBI B3aMMOJEHCTBHS 3apsSKEHHBIX TEJI OT
BEJIMUMHBI 3aPSJIOB M PACCTOSHUS MEXKTY TeTIaMH )
Onektpuueckoe nosie. Hanpspk€HHOCTD AIEKTPUYECKOTO TTOJIS.

7.3 [IpuHtnn =~ cymeprno3unuu  SJAEKTPUYECKUX  mojed  (Ha
Ka4eCTBEHHOM YPOBHE)
Hocurenn IIEKTPUYECKUX 3apsioB. DJIeMEHTapHBIN

7.4 anekTpuueckuil 3apan. Crpoenme aroma. IIpoBogHukn u
JUBIEKTPUKU

7.5 3aKOH COXpaHEHMsI DIEKTPUUECKOTO 3apsiia

76 DIIEKTPUYECKUI TOK. VYcenosus CYILIECTBOBAHUSA
AIIEKTPUYECKOr0 TOKA. MICTOYHMKHN OCTOSIHHOTO TOKa

77 JlelicTBUSL DIIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOE,
MarHuTHOE). DIIEKTPUYECKHUI TOK B )KHJIKOCTSIX U Ta3ax

7.8 Onektpuueckas nenb. Cuiia Toka. IIEKTPUIECKOE HANPSIKEHUE

79 ConpoTuBieHWE NPOBOJAHUKA. YIETbHOE COMPOTHBIICHUE
BELIECTBA

7.10 3akon OMa 1Jis yyacTKa Lenu
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7.11

HOCHGIIOBaTeJIBHOG 1 NapaJlJICJIbHOC COCIMHCHUC ITPOBOJHUKOB

Pabora M MOIIHOCTH 3JEKTPUUECKOTO TOKa. 3akoH Jlkoymns —

7.12 Jlenma
713 DNIeKTpUYECKHE TN U MOTPEOUTENH JICKTPUUECKONW SHEPTUU
B ObITy. KOopoTkoe 3aMbIkaHue
714 IlocTtosHHBIe  MarHuThl.  B3amMoOAeWCTBHE  MOCTOSHHBIX
MarHuTOB
715 MarauTtHoe noie. MarauTHoe nose 3eMJIM U €ro 3HaUCHHUE IS
JKM3HHU Ha 3emiie
716 OnbiT Opcrena. MarHUTHOE TOJIE  DJIEKTPUYECKOrO TOKA.
[IpuMeHeHue 3JIeKTPOMarHuTOB B TEXHUKE
JlelicTBUE€ MArHMUTHOTO TIOJISI HA TPOBOAHUK C TOKOM.
717 BJ'IGKTpOL[BI/IFaTeJ'IBU IOCTOSSHHOTO  TOKa. IZICHOJ'IBSOBaHI/Ie
AJIEKTPOJIBUTATENIei B TEXHUYECKUX YCTPOMCTBAX M Ha
TpaHCHIOPTE
718 Onbitel ®apazes. SIBneHue HIEKTPOMATHUTHOM WHAYKIUU.
IIpaBuno Jlenna
Onektporereparop. CrnocoObl MOMYyYEHHS]  AIEKTPUUECKOM
7.19 SHEPTUH. DJICKTPOCTAHIIMM HA BO30OHOBIISIEMBIX HCTOYHHKAX
SHEPTUH
[TpakTuyeckune paboOTHI:
OnbITH O HAOMIOIEHUIO AIIEKTPU3ALMU Tell UHAYKIHUEH U TpU
COTNPUKOCHOBEHUH.
HccnenoBanue AeCTBUA 3JIEKTPUUYECKOTO MOJS HA TPOBOIHUKHU
U JUDJICKTPUKH.
COopka 1 mpoBepka pabOoThI NEKTPUUECKOHN 1IENMH TOCTOSIHHOTO
TOKA.
W3mepenne u peryampoBaHuE CUIIbI TOKA.
N3mepenune u perynupoBaHue HapsHKEHUSI.
WccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HAYLIETO 4epes
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpPAa U HANPSIKEHUS Ha
pe3ucrope.
ONBITEL, JIEMOHCTPHUPYIONINE 3aBUCHMOCTH AJIEKTPHUYECKOTO
790 CONPOTUBIIEHUS MPOBOAHUKA OT €ro JUIMHBI, IUIOLIAAN

MOTIEPEYHOTO CEUCHUS U MaTepHuaa.

[TpoBepka MpaBuIia CIIOKESHHS HaMpsDKEHUH npu
MOCIIe0OBAaTEIbHOM COEAMHEHHH ABYX pe3uctopoB. [IpoBepka
MpaBWiia JUIsi CHJIBI TOKA IPH MapaUIebHOM COCAMHCHHH
pesuctopoB. OrmpeneneHue pabOThl JIEKTPUUYECKOTO TOKa,
uaymero  4epe3  pesuctop.  OmpeneneHue  MOUTHOCTH
AIIEKTPUYECKOTO  TOKa,  BBIACNAEMONM  HAa  PE3UCTOpeE.
UccnenoBanme 3aBUCHMMOCTH CHJIBI TOKa, WAYIIETO depes
JaMIOYKy, OT HampsbkeHuss Ha Hel. Onpenenenne KIIJT
HarpeBarens. VccienoBaHW€ MAarHUTHOTO —B3aMMOJICHCTBUSA
MOCTOSTHHBIX ~ MarHUTOB.  M3yueHWEe  MarHUTHOTO  MOJIA
MOCTOSIHHBIX MAarHUTOB NpHU UX OOBEAMHEHUU U DPa3AeiCHUH.
HccnenoBanue NEHCTBUS AIEKTPUUYECKOTO TOKA Ha MAarHUTHYIO
cTpenky. OmnbIThl, AEMOHCTPUPYIOIINE 3aBHCUMOCTb CHJIBI
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B3aUMOJICHCTBUS KAaTYUIKA C TOKOM MU MarHUTa OT CUJIbI TOKa U
HampaBlieHUsT TOKa B  KaTymke. WM3ydeHuwe jelicTBus
MarHuTHOTO I0JIs1 Ha MPOBOAHUK ¢ TokOM. KoHCcTpyHnpoBanue u
n3yueHue paboTel anekTpoasuratens. M3mepenwe  KIIJ
AJIEKTPOJIBUTAaTEIbHON YCTaHOBKHU. OMBITHI 1O HMCCIIEIOBAHUIO
SBIIGHUSL  DJJIEKTPOMArHUTHOM  HMHIYKUMHU:  UCCIIEOBaHHE
M3MEHEHUM 3HaYEHUS U HAIIPABJICHUSI MHIYKIIMOHHOTO TOKa

®du3znuecKkue SBICHUSI B nprupoac: SJICKTPUUCCKUC SBJICHUA B
aTMOC(bepe, OJICKTPHUYCCTBO JKUBBIX OPraHU3MOB, MAardHMuTHOC

7.21 nosie 3emuH, JApeid MONICOB, POJb MAarHUTHOTO TOJS JJIS
KU3HU Ha 3eMile, MOJISIPHOE CUSIHUE
TexHuueckue  yCTpOMCTBAa:  3JIEKTPOCKOIN,  aMIIepMETp,
BOJITMETP, PEOCTaT, CYETYUK DIIEKTPUUYECKOW DHEPIHH,
799 3JIEKTPOOCBETUTEIbHBIC pudopBl, HarpeBaTelbHbIe
' AIIEKTPOIPUOOPHI (mpumepsr), JIEKTPUYECKUE
IPEJOXPaHUTENH, 3JIEKTPOMAarHur, JIEKTPOABUraTENb

MMOCTOAHHOI'O TOKA, rTCHEPATOP MOCTOAHHOI'O TOKa

ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHA OCHOBHOM OBPA30OBATEJIBHON MPOT'PAMMBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K PEAMETHBIM pe3yJbTaTaM 0a30B0ro
IPOBEPAEMOI0  YPOBHSI OCBOCHHMSI OCHOBHOM 00pa30BaTe/IbHOM NPOrpaMMbl OCHOBHOI'0
TpedoOBaHMSI o0mero oopazoBanus Ha ocnose ®I'OC

[Tonnmanue ponu (U3MKH B HAy4YHOH KapTUHE MHUPA; CHOPMUPOBAHHOCTH
0a30BbIX MPEACTAaBICHUM O 3aKOHOMEPHOW CBSI3M M I103HABAEMOCTH
SABIIGHUW  TPUPOJB, O  POJIU  OKCIepuMeHTa B  (Qusuke, O
cucreMooOpasyromei pon (UMK B Pa3BUTHUU €CTECTBEHHBIX HAaYK,
TEXHUKU W TEXHOJIOTHH, 00 3BOJIONWU (U3NYECKUX 3HAHUNW U UX POJIK B
IIEJIOCTHOW €CTEeCTBEHHOHAYYHOW KapTUHE MHpPA, O BKJIAJEC POCCUUCKHUX U
3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MPOIIECCOB
OKpPYKaroliero M1upa, pa3BUTUC TCXHUKU U TEXHOJIOTHH

3HaHUS O BHJIAX MaTepuH (BELIECTBO M MOJIE), O JBWXEHHU KakK Crocode
CYILLIECTBOBaHHUSI MaTepuu, 00 aTOMHO-MOJEKYJISIPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (PU3NYECKON CYIIHOCTH SIBICHUH NPHUPOIBI (MEXaHUYECKHX,
TEIUIOBBIX, AJIEKTPOMATHUTHBIX U KBAaHTOBBIX); YMEHHUE pa3inyarh SBJICHUS
[0 ONHMCAaHWID MX XapaKkTEpHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOUINX JTaHHOE (PU3NYECKOE SIBICHHE; YMEHHUE Paclo3HaBaTh
NPOSIBIICHUE HW3YYEHHBIX (U3NYECKHX SBICHUA B OKpPY)KaIOLIEM MHUpE,
BbIJIETISIS MX CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKU)

Bnagenue ocHoBaMHM TOHSTUMHOIO amnmapara U CHUMBOJHYECKOIO s3bIKa
GU3MKM W UCHONB30BaHUE WX IS pEIICHUs YYeOHBIX 3a/1ady; yMEHHE
XapaKTepu30BaTh CBOWCTBA Ted, (U3MYECKHUE SIBICHHUS M MPOLECCHI,
UCTIOJNB3YS (DYHIAMEHTAIbHBIE M SMITUPUUECKUE 3aKOHBI

YMeHne OIMCHIBaTh HU3YYCHHBIC CBOMCTBA TelI H (1)I/IBI/I‘ICCKI/IG SABJICHUS,
HCIIOJIB3YA Q)HSI/I‘ICCKI/IG BCJIIMYHUHBI
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Brnanenue ocHOBaMH METOJIOB HAYYHOT'O MO3HAHHS C YUETOM COOJIIOICHUS
npaBui 6€30MacHOro Tpya: Habo1eH!e (PU3NYECKUX SIBIICHUI:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCIEPUMEHTANBHYIO YCTaHOBKY H3
JaHHOTO Habopa 000pyAOBaHMs 110 MHCTPYKLIUH, OIKMCHIBATh XOJ| OIBbITA U
3aIMUCBIBATh €TO PE3YIbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBEICHUE NPSAMBIX M KOCBEHHBIX H3MEPEHHUH (U3NYECKUX BEIMUYMH:
YMEHHE  IUIAHUPOBaTb  W3MEPEHHUs,  CaMOCTOSITENbHO  coOMpaTh
HKCIEPUMEHTAIbHYI0 YCTAaHOBKY I10 HMHCTPYKLUH, BBIUUCIIATH 3HAUYEHUE
BEJIMYMHBI U aHAJIU3UPOBATh MOJYUYEHHBIE PE3YJIbTAThl C YUETOM 3aJaHHOMN
HOTPELIHOCTH PE3yIbTaTOB U3MEPEHUN;

IIPOBEJICHUE HECJIOXKHBIX AKCIIEPUMEHTAIIBHBIX UCCJIEJOBaHMI;
CaMOCTOSITENIbHO COOMPATh AKCIEPUMEHTAIBbHYIO YCTAaHOBKY M IPOBOJUTH
UCCJIEJOBAHUE 110 MHCTPYKIMH, MPEACTABIATh MOITYYEHHbIE 3aBUCUMOCTH
¢u3nyeckux BEIMYMH B BHAE TabmulI W TpaUKOB, YUYUTHIBAThH
MOTPEIIHOCTH, JEJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIEIOBAHUS

[ToHnMaHue XapaKTEpHBIX CBOWCTB (PU3MYECKUX MOAEeH (MaTephaibHas
TOYKa, a0COJIOTHO TBEPAOE TEJIO, MOJIEJIM CTPOEHUS Ta30B, KUAKOCTEH U
TBEPABIX TeJ, IUIAHETapHAas MOJENb aroMa, HYKJIOHHAs MOJEJIb aTOMHOIO
A1pa) U yMEHUE IPUMEHATh UX JJIs1 00bsCHEHUs (PU3NYECKUX IPOLIECCOB

YMeHne o0bsACHATh (PU3NUECKUe MPOLECChl U CBOIMCTBA T€J, B TOM YUCIIE U
B KOHTCKCTC cmyannﬁ MMPAKTUKO-OPUCHTHPOBAHHOT'O XapaKTEpa, B
YaCTHOCTH, BBIABJISTh IPUYMHHO-CIEACTBEHHBIE CBSI3U U CTPOUTH
00BsICHEHHE C ONMOpPOM Ha H3Y4YEHHbIE CBOWCTBA (U3MYECKUX SIBJICHUH,
¢du3nUecKre 3aKOHbI, 3aKOHOMEPHOCTH U MOJIENTN

VYMeHue pemiaTh pacy€THele 3a1a4u (Ha 0asze 2 — 3 ypaBHEHHUI), HCIIONIB3YS
3aKOHBI U (HhOpMYIIbI, CBsA3bIBaIOLINE (DHU3HUECKHUE BEITUUYMHBI, B YACTHOCTH,
3alAChIBaTh KPATKOE YCIIOBUE 3a/layM, BBIABIISTH HEAOCTAIOUIME IaHHBIE,
BbIOMpaTh 3aKOHBl W (QOpMyJbl, HeoOXoauMble g €€ peleHus,
WCIIOJIb30BaTh CIPABOYHBIE JaHHBIC, IPOBOJUTH Pacu€Tbl U OLEHUBATh
PEATMCTUYHOCTD MOJTYYEHHOI'O 3HA4eHMsI (PU3MUECKON BEJIIMYMHBI; YMEHHE
ONpeNeNiaTh Pa3MEPHOCTb (PU3MUECKOW BEIMYHMHBI, IOJYYEHHOH IpH
pEelIeHnH 3aJa4un

YMeHue xapakTepu30BaTh NPUHIUIBI JEHCTBUS TEXHUYECKUX YCTPOICTB, B
TOM 4YHclie OBITOBBIX NPUOOPOB, U TMPOMBIIUIEHHBIX TEXHOJOTHYECKHX
IPOIIECCOB M0 UX OMHCAHUIO, UCIOJb3Ysl 3HAHUS O CBOMCTBAX (PU3UUYECKUX
SBJICHUN ¥ HEOOX0AUMbIe (PU3nUYEecKre 3aKOHOMEPHOCTH

10

11

YMeHue HCIoiIb30BaTh 3HAHKUS O (DU3WUYCSCKUX SBIICHUSAX B ITOBCEAHEBHOMN
KU3HU g obOecriedeHuss O€30MacHOCTH MPU OOpalieHHuH ¢ OBITOBBIMU
npuOoOpaMi M TEXHHYECKUMHU YCTPOHMCTBAMH, COXPAHCHHS 3JI0POBbS U
COOIOZICHHSI HOPM JKOJIOTUYECKOTO TMOBEACHUS B OKpYXKAIOIIEH Cpere;
MMOHMMaHWe HEOOXOIUMOCTH TPUMEHEHHS JIOCTYDKCHUH (QU3WKU |
TEXHOJIOTHH JIJIsl pallMOHATILHOTO MPUPOIONOIB30BaAHUS

OneiT  TOWCKa, TMpeoO0pa3oBaHUS W TPEACTaBIeHUs UHGOPMALUU
(U3UYECKOTO  CONEp)KaHUsl C  HMCIHOJIb30BaHHUEM  MHGOPMAIMOHHO-
KOMMYHHKATHBHBIX TCXHOHOFHﬁ; YMCHHUC OLCHUBATH HOOCTOBCPHOCTH
MOJIydeHHOW  MHQOpMalMu HAa  OCHOBE HMMEIOIIMXCS 3HAHWA U
JOMOJIHUTCIIbHBIX HWCTOYHUKOB; YMCHHC HCIOJB30BATL MPH BBIINOJIHCHHUU
y4eOHBIX 3aJlaHuil  HAy4YHO-TIONMYJISIPHYIO  JIUTEparypy (pu3mdeckoro
COJIepKaHUsl, CIIPABOYHBIC MaTepUaibl, peCypchl ceT HTepHEeT; BiIaieHue
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0a30BBIMH HaBBIKAMHU IpeoOpa3oBaHus WHGOpPMALUK U3 OJHOW 3HAKOBOM
CHCTEeMbl B IPYIYylO; YMEHHE CO31aBaTh COOCTBEHHBIC NHUCHMEHHBIE U
YCTHBIE COOOIICHUS HAa OCHOBE MH(DOPMAITUH U3 HECKOJIBKUX HCTOYHUKOB
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O
OU3UKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

Kon
1 MEXAHUYECKUE ABJIEHUA
11 Mexannueckoe ABmkeHne. MarepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBbHOCTD
) JBHKCHUSA
PaBnomepHoe u HepaBHOMepHOe JBmkeHHE. Cpemusii ckopoctb. Dopmyna yist
1.2 BBIYMCIICHMS CpEIIHEH CKOPOCTH: V = S/t
PaBHOMEpHOE TPAMOIMHEMHOE NBUYKEHUE. 3aBUCUMOCTh KOOPIMHATHI TeJla OT BPEMEHHU
B Cclly4ae paBHOMEPHOI'O MPSMOJIMHEUHOTO ABUKECHHUS:
1.3 x(t)=x,+vt
I'paduku 3aBUCMMOCTH OT BpEMEHHM [UIi TPOEKIIUHM CKOPOCTH, MPOEKIIUH
NepeMeIleHus, TyTH, KOOPAUHATHI IPU PABHOMEPHOM MPSIMOJIMHEHHOM JIBHYKEHUU
3aBUCUMOCTh KOOpPJMHATBI Tella OT BPEMEHM B CIIydya€ pPaBHOYCKOPEHHOTO
MPSIMOJIMHEHOTO JIBHKEHUS:
2
Sl =v, * i+ * =
<
@opMyIIbl ISl TPOEKIMH MEPEMEIEHUS, TPOCKIUN CKOPOCTU U MPOEKIUU YCKOPEHUS
MIPU PaBHOYCKOPEHHOM MPSIMOJIMHEWHOM JIBUYKEHUU:
£2
1.4 .sx(r)=vﬁx-r+ax-3.
U_\'('f) =gy T4, 1,
a. (f)=canst,
U:.‘f‘ - Ul.'rL =2£TT.S'_T
['padpyiku 3aBUCUMOCTH OT BPEMEHH JJIsi TIPOSKIIMH YCKOPEHUs, TPOSKIIMH CKOPOCTH,
MPOEKIMU TEePEMEIIEHUs, KOOPAUHATHI MPHU PABHOYCKOPEHHOM MPSMOIUHEHHOM
JIBIKEHUU
CBobGomgnoe maaeHue. PopMynbl, OMUCHIBAIOMAE CBOOOJHOE TAJCHUE Telaa IO
|5  BepTHKamM (IBW>KeHUE Tela BHU3 WJIM BBEPX OTHOCHTENHHO IMOBEPXHOCTH 3EMIIN).
' ['padpyiku 3aBUCUMOCTH OT BpEMEHU ISl MPOSKIIMH YCKOPEHUSI, TTPOSKIIUH CKOPOCTH U
KOOPJMHATHI MPU CBOOOHOM MaJICHUH Tella TI0 BEPTHKAIH
CkopocTh paBHOMEPHOTO JIBUKEHHUSI Tella 1o OKpyx)HOocTH. HanpaBienue ckopocTH.
®dopMmyna I8 BBIYUCICHUS CKOPOCTH Yepe3 paguyC OKPYXKHOCTH W TIEPHUOJ
oOpareHus:
1.6 v = 2nR
T

LlenTpocTpeMuTenbHOE ycKopeHue. Hampasiienne HeHTpOCTPEMUTEILHOTO YCKOPEHHUS.
®opmyra 1Jisi BHIYUCICHUS] YCKOPEHUS:
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R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaleHUS:
v = 1
T

1.7

1.8
1.9

1.10

Macca. ITnotHocTs BemecTBa. @opmyJia sl BBIYUCICHUS TNIOTHOCTH:
_m
V

Cuna — BektopHas pusnueckas BenuyrHa. CokeHue CHil
SIBenue nunepuuu. Ilepsolit 3akoH HproToHa
Bropoii 3akon HeroToHa:

F=m-a

ConarpaBileHHOCTb BEKTOPa YCKOPEHUS Tejla U BEKTOpa CUJIbL, JEHCTBYIOIIEH Ha TEIIO

1.12

Bzaumopericteue Ten. Tperuit 3akoH HeroToHa:

Fy y=—Fi

TpeHHe INOKOSI U TPCHHUEC CKOJIbXKXCHUA. CDopMyna AJIs1 BBIYHUCJICHUA MOIYJIS CHJIBI
TPEHUS CKOJILKCHUA:

Frpzp-;"-.r

1.13

Hedopmarus tena. Yopyrue u Heynpyrue aedopManui. 3aKoH yIpyroi aedopmaruu
(3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHoe TATOTEHHE. 3aKOH BCCMHUPHOI'O TATOTCHUA:

My - 1M~
F=G.-—L1_2

'L
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TIaJCHUSI.

®dopmyna At BEBIYUCICHHSI CUJTBI TSKECTH BOIH3HM MOBEepXHOCTH 3emiun: F = mg.
JBmxenue manet Bokpyr Connua. [lepBas kocMudeckast ckopocts. HeBecoMocTs u
neperpy3ku

1.15

Nmmynbe Tena — BeKTopHast Gu3NUYecKas BETHIHHA.
D=mi

HNmnynsc cucremsl Ten. U3MeHeHne ummnyJibca. MiMIryabe cuiibl
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1.16

3akoH COXpPAaHCHUSA UMITYJIbCA JIS1 3aMKHyTOﬁ CHUCTEMBI TCII.
D=0+, U, =const

PeakTuBHOE NBUKEHUE

1.17

1.18

Mexannueckast pabora. @opmyia st BEBIYUCICHHS paOOThI CHITBL:
A=Fsooso
Mexannueckass MOIITHOCTD:

A
r

N=

Kunerndeckas n noreHuuanbHas sHeprus. @opmysia 1 BBIYMCICHHUS] KHHETUYECKON
SHEPruu:

2
Teopema o kuHeTHUeCKOU d3Heprun. GopmyJia I BBIYUCICHUS TOTCHIMAIBHON
SHEPruu Tella, MOJHATOrO
HaJ 3eMIIEH:

E,= mgh

1.19

Mexannyeckas SHEeprus:
E=E;.+E 2

3aKoH COXpaHEeHMsI MeXaHN4eCKOoM sHeprun. Popmya s 3aKOHA COXpaHEHUs
MEXaHUYECKON YHEPIUU B OTCYTCTBUE CUJI TpEHUs: £ = const.
[IpeBpanieHne MEXaHMYECKOM SHEPTUU IPU HATMYUU CUIIBI TPEHMUS.

1.20

1.21

[IpocThie MexaHU3MBI. «30J0TOE IPABUIIO» MEXAHUKH.
Preruar. MomeHnT cuiisl: M - Fl.
VYcioBue paBHOBECHS phluara:

M +M +..=0
[ToaBuxHBIN 1 HeTOABKHBIN O0510KK. KITJ[ mpocThix MexaHW3MOB,
n= Anonesaan
14'3&'.[‘1:&"13

JlaBnenue TBEPAOrO Tena.
dopmyra 115 BBIYMCIICHMS TaBICHUS TBEPIOTO Tena:
F
P= Ch
JlaBnenue raza. ATMocdepHoe IaBieHue.
I'mapocraTuyeckoe naBlIeHUE BHYTPU KUAKOCTH.
@opmyJia 1715 BBIYMCIEHUS JaBIECHUS BHYTPU XKUAKOCTH:
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1.22

1.23

p=pgh+p_,

3akoH [lackains. ['uapaBiuueckuii nmpecc

3akoH Apxumena. @opmyiia s ONpPENEICHHs BHITAIIKUBAIOLIEH CUIIbI, IEHCTBYIOIIEH
Ha TEJI0, TOTPYKEHHOE B KUAKOCTb WM ras:

Ycnopue miaBanus Tena. [InaBanue CYJ0B 1 BO3AYXOILJIABAHUC

1.24

Mexannueckue KoneOaHusi. AMIUIMTYa, TEPUOI W YacToTa Kojebanuii. Dopmyra,
CBSI3BIBAOINAS YACTOTY U TMIEPHOJ] KOJICOAHHMIA:

1.25
1.26

1.27

1.28

Maremarnueckuii ¥ NOpPYXKUHHBIM ~ MasTHUKH. [IpeBpamieHue 3Heprum Ipu
K0J1eOaTeIbHOM JIBUKEHUU

3aTyxa}omI/Ie KoJIe0aHusL. BBIHY)KIIGHHLIG Kxonebanus. Pe3oHanc

MexaHndecKre BOJIHEL. HpOIIOJII)HI)Ie N MOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI 1 CKOPOCTb
pacipoCTpaHCHHA BOJIHBI:

L=uv-T

3Byk. ['poMkocTh M BbicOTa 3Byka. OTpaskeHHe 3BYKOBOM BOJIHBI Ha T'paHUIIE JIBYX
cpen. udpa3Byk U ynbTpa3ByK

1.29

Ipaxmuueckue pabomul

H3mepenue cpenHeil mIOTHOCTH BEUIECTBA; apXUMEIOBOU CHIIBI; KECTKOCTHU MPYKUHBL;
Kod(UIIMEeHTa TPEHUS CKOIbKEHUS; paOOThI CUIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEAHEN
CKOPOCTH JABW)XEHHsS OpycKa IO HAKJIOHHOW IIJIOCKOCTH; YCKOpEHHs Opycka mpu
OBUKEHUH 10 HAKJIOHHOM  TUJIOCKOCTH; 4YacTOThl M Mepuoja  KoyieGaHHi
MAaTCMAaTUYCCKOro MasiTHUKA, 4aCTOThI U IIE€pHOAa KOJIeOaHui IMPY>KUHHOI'O MasdTHHKA,
MOMEHTa CHIIbI, ACHCTBYIOIIEr0 Ha pbIYar; pabOThl CHIIBI YIPYTOCTH MPHU MOABEME
rpy3a ¢ IMOMOIIBIO HETIOABHUKHOTO OJIOKA; pabOThI CHUJIBI YIIPYTOCTH MPHU MOABEME Tpy3a
C TIOMOIIIBIO MTOJBUKHOTO OJIOKA.

HccnenoBanmne 3aBUCUMOCTH apXHMETOBOM CHIIBI OT 00bEMa MOTPYKEHHON YacTH Tema
U OT IJIOTHOCTU UAKOCTH; HE3aBUCUMOCTH BBITAJKHUBAIOLIEH CHJIBI OT MAacChl Tela;
CUJIBI TPCHHUSA CKOJIBXKCHHA OT CHJIBI HOPMAJIBHOTO AABJICHUSA U OT pOJa IMOBECPXHOCTH,
CWJIBI YMPYTrOCTH, BO3HUKAIOIICW B MPYKWHE, OT CTENEeHHW Aedopmaivu MpY>KUHBI,
YCKOpeHHs1 OpycKa OT yTjla HaKJIOHA HAMpaBIIAIONICH; eproa (4acToThl) KoJeOaHuit
HUTSHOTO MAasTHHUKA OT JJIMHBI HUTH; MEpPHOJa KOJIeOaHUH MPYKUHHOTO MasTHHKA OT
MacCCbl TIpy3a Hu )KECTKOCTH IPYXUHBI; HMCCICAOBAHUC HCE3aBUCUMOCTHU II€pHOOa
KojeOaHUN HUTSHOTO MasTHHKAa OT Macchl rpy3a. [IpoBepka ycloBUS paBHOBECHUS
phIuara

1.30

Qusuueckue AenreHUs 8 npupooe: MPUMEPHl ABMXKEHUS C PA3IUYHBIMH CKOPOCTSMHU B
YKUBOM M HEXKUBOM NPUPOE, NEHCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHUKE, IIPUITUBBI U
OTJIUBBI, JBWKEHHE IUIaHEeT COJIHEYHON CHUCTEMBbl, PEAKTUBHOE IBUYKEHUE JKUBBIX
OpPraHU3MOB, PblUard B Telle YeJOBEKa, BIMSHUE aTMOC(EpPHOrO JABJICHUS HA JKUBOU
OpraHu3M, IUJIaBaHUE pbIO, BOCIPHUSATHE 3BYKOB JKUBOTHBIMHU, 3EMIIETpSICEHUE,
CEHCMUYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoﬁcmea: CIIUAOMCTP, HOaTYUKKU TIIO0JIOXKCHHA, PaCCTOAHHUA H
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YCKOpEHHUS, JUHAMOMETD, MOIIIUITHUKH, PAKEThl, PbIUar, MOIBUKHBIN 1 HEMOIBUKHBIHA
0JI0KH, HAKJIOHHAs IIJIOCKOCTh, ITPOCTBIE MEXaHU3MBI B OBITY, COOOLIAIOIINECS COCYIbl,
YCTPOHCTBO BOJOIPOBOJIA, THIPABIMYECKUH MTpecc, MaHOMETpP, OapoMeTp, BHICOTOMED,
HOPILHEBOW HACOC, apEOMETP, IXOJIOT, UCIIOIBb30BaHUE YIIBTPA3BYKA B OBITY M TEXHUKE

2 TEIIIOBBIE ABJIEHWA
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU CTPOCHMs BEIIECTBA.
2.1 Mogenn  TBEPHOTO,  KUAKOTO M ra3oo0pasHOrO  COCTOSHHM  BEIIECTBA.
Kpucrannuueckue u amopgHsble Tena
29 JBrmxenue dactul BemecTBa. CBs3b CKOPOCTH JBMIKEHHUS YacTHI] C TEMIEPATypOMl.
' BpoyHoBckoe nBmxenue, uddysus
2.3  CMmauuBaHME U KaNWJUISIPHBIE SBJICHUS
2.4 | TemnnoBoe pacHIMpPEHUE U CKATHE
2.5 TennoBoe paBHOBECHE
26 BuyTtpennsist sneprus. Pabota u terionepenaya kak crocoObl H3MEHEHHs BHYTPEHHEH
SHEPruu
2.7  Bupsl Temonepeaaun: TEIONPOBOAHOCTb, KOHBEKIIHS, U3JIyUEHHE
HarpeBanue n oxnaxnaenue tei. KoaudecTBo TEIIOThL. Y AelIbHAS TEIUIOEMKOCTD:
>8 Q=am(ty-t)
3aKOH COXpaHEHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOro OaaHca:
29 Ql +Q2 +...:0
210 Hcnapenne n xonaeHcanus. M3MeHeHne BHYTPEHHEW SHEPTUM B IPOLECCE UCTIApEHUS
) U KoHJeHcaru. Kunenue xuakocTu. Y ienbHas TerioTa napoodpaszoBanus: L = O/m
2.11  BnaxxHOCTB BO31IyXa
[InaBnenue m xpuctammszanus. M3MeHeHHe BHYTPEHHEW SHEPruM MpH IUIABICHUH U
KpUCTAJIIIM3alUu. Y IeNbHAsl TEII0Ta TUIaBIECHUS:
2.12
' _9
- m
213 BHyTpeHHss dHEprus cropaHus TOILUIMBA. Y I€JIbHAs TEIUIOTA CrOPaHUs TOIUIMBA: ¢ =
O/m
2.14  Tlpunuuns! padotsl TemnoBbix npurateneil. KI1/I rernnoBoro asurarens
IIpakxmuueckue pabomoi
N3mepenue ynenbHON TEMIOEMKOCTHM METAUIMUECKOTO LMIMHAPA; KOJINYECTBA
TEIUIOTHI, MOJYYEHHOIO BOJOW KOMHATHOM TemmepaTypbl (PMKCHPOBAHHON Macchl, B
515 KOTOpYiO omylleH HarpeTslii LMIMHAD; KOJIWYECTBA TEILIOTHI, OTIXAHHOIO HArPEThIM
HUJIUHAPOM, IOCIIE OIyCKaHUs €ro B BOJY KOMHATHOW TEMIIEpaTypbl; OTHOCUTEIBHON
BJIQ)KHOCTH BO3/yXa; YJEJIBHOHN TEIUIOTHI IUIaBiIeHUs Jbja. MccnenoBanue n3mMeHeHus
TEMIEPAaTypbl BOJBl MpPH Pa3IMUHBIX YCJIOBHSX; SBJIEHUS TEIJIOOOMEHAa MpH
CMEIIMBAHUU XOJIOIHOM U TrOpsiuel BOJBI; IPOLECCA NCTTAPEHHUS
Qusuueckue A61eHUA 6 NPUpoOe. TTOBEPXHOCTHOE HATSIKCHUE U KAIUJUIPHBIC SIBICHUS
2.16 B mpupone, KpucTauibl B mpupozae, uziaydenue CoiHIa, 3amMep3aHue BOJOEMOB,
MOpCKHUe Opu3bl; 00pa3oBaHKUE POCHI, TyMaHa, UHEsl, CHera
Texnuueckue ycmpoticmeéa: KaNWUISAPbl, NPUMEPbl HCIOJIb30BAaHUSA KPHUCTAIUIOB,
2.17  XUAKOCTHBIA TEPMOMETP, AATUUK TEMIIEPATypPhl, TEPMOC, CUCTEMA OTOILUICHUS IOMOB,

TUTPOMETPBI, ICUXPOMETP, apoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPaHUs
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OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 = Dnextpuzauusd ten. [[Ba BUAa IEKTPUUECKUX 3apsAI0B
3.2 = BzaumopelicTBHE 3apsKeHHbIX Tel. 3akoH KynoHa
3.3 | 3akoH coxpaHeHus 3JIEKTPUUECKOIo 3apsaa
34 Onektpuueckoe  mone.  Hampsok€HHOCTh — anmekTpuueckoro  mousid.  [IpunHnun
CYNEPIO3UIINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenun  snextpuueckux  3apsnoB. JleHcTBUE  3NEKTPUYECKOTrO  IMOJIA  Ha
aeKTpudecKue 3apsiabl. [[pOBOTHUKY U AUDICKTPUKHU
[TocTossHHBIN AyeKTpUYECKUM TOK. JledcTBHUS 3iekTpuueckoro Toka. Cuia TokKa.
3.6 = Hampsxenue.
I=q/t,U=A4/4q
3.7 DNEKTPUUECKOE COMTPOTUBIICHHE. Y AETBHOE AIEKTPUUECKOE COMPOTHBICHHUE:
R =pl/S
3.8 = 3akon Owma st yuactka dekrpuueckoit nemu: I = U/R
[locnenoBarenbHOE COEIMHEHNE IPOBOIHUKOB:
1, =1, U=U,+U,; R=R +R,
3.9  IlapamnensHoe coennHEHUE IPOBOJHUKOB PABHOTO CONPOTUBIICHUS:
U=U:I=I+1; Rz%.
CMelianHble COETUHEHUS] IPOBOIHUKOB
3.10  Pabota u MOITHOCTH dJIeKTpUUeckoro Toka. 4 = Ult, P = Ul
3akon J[xoyns — Jlenma:
3.11 0= 12 ‘R-t
312 OmneiT Opcrena. MarHuTHOE 10JIE MIPSIMOTO NMPOBOJHUKA ¢ TOKOM. JIMHUM MarHUTHON
WHIYKIAH
3.13 | MarsaurtHoe 1nosje nNoCTOSHHOro MarHuTa. Bzaumo/ielicTBuE MOCTOSIHHBIX MarHUTOB
3.14 | JleiicTBMe MarHUTHOT'O MOJISl HA MPOBOJIHUK C TOKOM
3.15  Oneitel ®apanes. SBienue snekTpoMariuTHON HHAYKIMHK. [TpaBuiio Jlenua
Ilpakxmuueckue pabomul
H3mepeHne 371eKTpUUECKOTO COMPOTUBIICHHS PE3UCTOPA; MOIIHOCTU AJIEKTPUUYECKOIO
TOKa; pabOoThI 3JEKTPUUECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, BO3HUKAIOIIETO B NMPOBOJHUKE (PE3UCTOPHI,
316 JAMIIOYKa), OT HAMPSIKEHUsI Ha KOHIAX MPOBOJAHHUKA; 3aBUCUMOCTH CONPOTUBIICHUS OT
JUIMHBI ~ TIPOBOJHMKA, IUIOMIAJM €ro TIONEPEeYHOT0 CEYeHHs] U  YAEIbHOTrO
COIPOTHBIICHUS.
[IpoBepka mpaBuia ig DJIEKTPUUYECKOrO HAMNPSHKEHUS TMPH  IOCIEI0BATEIHLHOM
COCIMHEHUW IPOBOJHUKOB; TMpaBujia Uil CHIbl D3JEKTPUYECKOrO0 TOKAa IIpH
napauieIbHOM COeIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUYKA)
Qusuueckue sA6leHuUs 6 npupode. BJIEKTpUUYECKHWE SBJIEHHS B aTMmocdepe,
3.17 | BNEeKTPUYECTBO JKUBBIX OPTAaHM3MOB, MATHUTHOE TOJIe 3eMiIH, Apeid MOITIOCOB, POJb
MarHUTHOTO TOJIS 17151 )KU3HU Ha 3eMJie, MOJISIPHOE CUsSHUE
318 Texnuueckue ycmpoticmea: 3JIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUUK

DJIGKTPUYECKOM  DHEPruH, OSIEKTPOOCBETHTENbHBIE MPHOOpPHI, HArpeBaTeIbHBIC
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ANIEKTPOTIPUOOPHl  (IPUMEpPBI), DSIEKTPUUECKHE MPEIOXPAHUTENH, JIECKTPOMArHHT,
3JIEKTPOABUTATENb IOCTOSHHOTO TOKA, TeHEPATOpP MOCTOSIHHOT'O TOKA

3.19  DnextpomarauTHsle BOJHBL. [lKkana 31eKTpOMarHUTHRIX BOJIH

3.20  JlyueBas moxeinb cBeta. [IpsimosiiHEHOE paclipoCTpaHEHHUE CBETa

3.21 = 3akon oTpaxkeHus cpeta. [1nockoe 3epkaino

3.22  IlpenomiieHre cBeTa. 3aKOH MPEJIOMIICHUS CBETA

3.23 | ducnepcus cBeTa

304 Jlunza. Xox nydeit B iunze. DokycHoOe paccTosHue JUH3bL. ONTUYecKasi CUiia JTUH3bI:

' D=1/F

3.25 TI'ma3 kak onTudeckas cucreMa. OnTHYecKue mpuoOophl
Ipaxmuueckue pabomul
HH#HPar##l13MepeHne ONTHYeCKOM CHITBI COOMparoIeil IMH3bL, (POKYCHOTO PacCTOSHUS
coOuparomield TUH3bI (0 CBOMCTBY paBEHCTBA Pa3MEpPOB MpeIMeTa U U300paKeHwUs,

396  KOT/IA MPE/IMET PACTIONOKEH B TBOMHOM (OKyCe), MOKa3aTesl MPETOMIICHHS CTEKJIa.
#iHParf##llccnienoBaHnne CBOWCTBA HW300pa)KeHHsI, IMOJYYEHHOTO C  IOMOIIBIO
coOuparomiel JIMH3bI; W3MEHEHHUS (DOKYCHOTO pPACCTOSIHHSI JBYX CIIOKEHHBIX JIMH3;
3aBUCHUMOCTH yIja MPEIOMJICHHsS] CBETOBOTO Jyda OT yIja MaJeHusi Ha TpaHUIE
«BO3/IyX — CTEKJIO»

397 Qusuueckue senenus 6 npupooe: 3atMenust Connua u JlyHbl, 11BeTa Tel, ONTUYECKUE
aBieHusl B atMocepe (1BeT Heba, pedpakuus, paayra, MUPax)

3.28  Texnuueckue ycmpoticmea. O9KU, IEPUCKOI, (OTOAIIAPAT, ONTUUECKUE CBETOBOIbI

4 KBAHTOBBIE SABJIEHUA

4.1 PannoaktuBHOCTH. Anlb(a-, 6eTa-, raMMma-u3inydeHus. Peakiuu anbda-u O6era-pacnaaa

4.2 OmnsiTel Pe3epdopna no paccesnuro anbga-vyactull. [lnanerapuas Mmosens atoma

4.3  CocraB aromHOro sigpa. M3oTormnsl

4.4 | Tlepuon monypacriajia aTOMHBIX sIEP

4.5 | SnepHble peakuuu. 3aKOHbI COXPAaHEHHUS 3apsiI0OBOIO U MaCCOBOTO YUCE
Qu3suueckue s61eHUs 8 Npupoode: €CTeCTBEHHBIM pPaJMOaKTUBHBIN (POH, KOocMUYECKUE

4.6 = ny4d, paJuOAKTUBHOE M3TyYEHHE MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaTHOAKTUBHBIX
M3JIyYeHUIl Ha OpPraHu3M 4eJIOBeKa

47 Texnuueckue ycmpoticmea: CHEKTPOCKON, WHIAUBUIYAIbHBIA JIO3UMETP, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuKa
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

» Odu3nka: MHXKEHephl OyayIiero: 8-if kinacc: yriyOlIeHHbI ypOBEHb: y4eOHUK: B 2-X YacTsx; 1-
e uznanue, 8 kiacc/ benara B.B., Boponnosa H.H., Jlomauenkos M.A. u ap.; Mo penakiuei
[Tanebpatiesa FO.A. AknmonepHoe ob1ectBo «M3aarenscTBo «IIpocBerenne»
METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

METOJANYECKUNE MATEPUAJIBI JIJISA YUUTEJIA

1. Anekcammna 1.10. ®opmupoBanue u oneHka (yHKIIMOHATLHON TPaMOTHOCTH YYaIIIHXCS:
YyebHno-meroanueckoe mocodbue / N.Y0. Anekcamuna, O.A. A6aynaesa, FO.I1. Kucenes; nayu.
pen. N.IO. Anekcammna. — CI16.: KAPO, 2019. — 160 c.

2. . Bociutanue Ha ypoke: METOAMKa paboThl yUHuTeNs: MeToAndeckoe nocodue / CrenaHoB
I1.B., Kpyrnos B.B., CrenanoBa U.B. u np.; nox pexn. I11.B. Crenanosa. — M.: ®I'BHY
«MHctutyT crpareruu pa3Butus oopazoBanus PAO». 2021. — 94 c.

3. Ocobennoctu peanusanuu 00HOBICHHBIX PI'OC COO: aceKThI AeSITSIBHOCTH
pyKoBoauTeIs 0011e00pa30BaTeIbHON OpraHnu3allui: MeToguIeckue pekomenaanuu / Cocr.
H.B. Beukanosa. — FOxnHo-Caxamuuck: U3n-so MPOCO, 2023. — 28 c.

4. [IpenoiaBaHme €CTECTBEHHO-HAYYHBIX MPEJMETOB B YCIOBUAX OOHOBIICHUS COACPIKAHUS
obmiero oopazoBanus: Mmeroauyeckoe nocobdue / [lentun A.YO., 3arpannunas H.A., Hukumosa
E.A. u ap.; nox pen. A.1O. [lentuna. — M.: ®I'BHY «HCcTUTYT CTpaTerun pa3BuTHs
oOpazoBanust PAO». 2021.— 184 ¢

5. ®opMupoOBaHKE U OIIEHKA (PYHKIIMOHAIBHONU IPAMOTHOCTH O0YYAIOIINXCS:
yaeOHOMeToanueckoe nmocodue / aBT.-cocT.: H.H. CabenpuukoBa-beramsumim, E.B.
Jamuanosa. — Crasponoins: CKMPO IIK u ITPO, 2022. — 33 c.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. bubnuoTeka BHI€0YPOKOB IO MIKOJIbHOU mporpamme. @usuka . Pexxum nocrtymna:
https://interneturok.ru.

2. bubnmnoreka uugdposoro odOpazoBaTenbHOro KoHTeHTa. dusuka . Pexxum gocryna:
https://lesson.edu.ru/03/07.

3. Enunoe conepxanue obpazoBanue» . Pexum nocryna: https://edsoo.ru.

. Pexomennauuu ans yuureneit. @usuka . Pexxum nocryna: https://uchitel.club/fpu858/fizika.
. https://m.edsoo.ru/

. https://fipi.ru/

. https://ege.sdamgia.ru/

. https://oge.sdamgia.ru/

. https://learningapps.org/register.php
10.https://ru.ruwiki.ru/w/index.php?title=%D0%A4%D0%B8%D0%B7%D0%B8%D0%BA%
D0%B0

11. https://fizclass.ru/ 10

12. https://vznaniya.ru/

13. Tlonutexuudeckuit myseii https://polymus.ru/

14. T'ocynapctBeHHbI My3el kocMOoHaBTHKY UM. K. O. [lnonkoBckoro. BupryanbHbie
nporyisiku https://gmik.ru/fotovideo3d/virtualnyiy-tur/

15. My3eli kocMOHaBTHKHU. BupTtyanbnast akckypcus https://russia360.travel/things-to-
do/msk/Museums_gall/memorialnyy-muzey-kosmonavtiki/ 14. buo¢puzuka
https://postnauka.org/themes/biofizika

16. ®usuka B mkone. Pucynku no ¢gusuke http://markx.narod.ru/pic/

17. ApxuB xxypHana «Hayka u »xu3Hb» https://www.nkj.ru/archive/

18. Cepx3anaua. Caiit qya yunteneit pusuku. http://sverh-zadacha.ucoz.ru/index/0-

19. «®U3TEX pernonam» https://os.mipt.ru/
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