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HopmaTnBHas 6a3a

3akoH «O0 oOpazoBanuu B Poccuiickoit denepanun» ot 29.12.2012 roga Ne

2713-93;

®denepanbHblii TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPT CPEIHErO
po¢heCCUOHAIBHOTO 00pa3oBaHUs 1o CIIEIIUATBLHOCTH 53.02.03

«MHCTpyMEHTaNbHOE  HMCHOJHUTEIBCTBO» (MO BHUAAM  HHCTPYMEHTOB)  OT

23.12.2014 r. Ne1608;

denepasibHBIM  TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPT OCHOBHOIO
obmero oopaszoBanus (nmpuka3 Munucrepctsa npocsemenus PO or 31.05.2021 r.

No287)

[Ipuka3 MunncrepcrBa npocsemenuss Poccum ot 09.10.2024 1. Ne704 «O
BHECCHHM HM3MEHEHUN B HEKOTOpbIe MpuKa3bl MuHHUCTEpCcTBa mpocBenieHus: PO,
Kacaronuecs (penepaibHbIX 00pa3oBaTEIbHBIX MPOrpaMM OOIIEro oOpa3oBaHUs,
OCHOBHOTO 00111eT0 00pa30BaHuUs U CPETHETO 00I1eT0 00pa30BaHUs»;

[Ipumepnas mporpamma BocnuTanus (mpotokon Ne2/20 ot 02.06.2020 r.
dbenepanbHOro y4eOHO-METOAMUECKOTO 00bEAMHEHUS 110 0011IeMYy 00pa30BaHUIO);

Vuebnsiii mman ['BIIOY «Boponexckas crnenuaibHas My3bIKallbHas IIKOJa

(xommemx)» Ha 2025-2026 yueOHbIH TO/I.



INOACHUTEJIBHASA 3AIINCKA

[IporpamMa mo (Qu3MKe Ha YpPOBHE OCHOBHOIO 0OLIEr0 0Opa3oBaHUSI COCTaBJICHA Ha
OCHOBE MOJOXEHUI U TpeOoBaHUI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, TmpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
benepanbHoil paboueld mporpammbl BocnuTanus ¥ KoHuenuuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

CogepxaHue TMporpaMMbl MO (U3MKE HAMpaBIeHO Ha (OPMUPOBAHHE ECTECTBEHHO-
HAyYHOW T'PaMOTHOCTH OOYYAlOIIMXCS M OpraHM3alfi0 M3y4deHHs (PU3MKU Ha JesTebHOCTHOMN
OCHOBe. B mporpamMme 10 (U3HKE YUUTHIBAIOTCS BO3MOXKHOCTH YYEOHOTO TMpeaMera B
peamu3anuu TpeboBannii PI'OC OOO K MmIaHUPYEeMBIM JUYHOCTHBIM M METalpeIMETHBIM
pe3yibTaTaM OOy4YeHHS, a TaKXKe MEKIIPEIMETHBIC CBS3U €CTECTBEHHOHAYYHBIX Y4EOHBIX
IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUs.

[TporpamMa 1o (M3MKE ycTaHABIMBACT paclpesieiicHHe y4eOHOro MaTepuayia Mo TojaM
oOyueHust (10 KJiaccam), TNpeaiaraeT TMPUMEPHYIO IOCIIEAOBATEILHOCTh HU3YUCHHS TEM,
OCHOBaHHYI0 Ha JIOTUKE Ppa3BUTHUS MPEAMETHOTO COJCpXKaHUS U Y4ETe BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Tporpamma 1o ¢usuke pazpaboTaHa ¢ HENbI0 OKa3aHHsI METOANYECKON MOMOIIH YUYUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

OwusmKa SBISETCS CUCTEMOOOPA3YIOMIMM JIsi €CTECTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB,
HOCKOJIbKY (pU3MUecKue 3aKOHBI JISKAT B OCHOBE NPOLIECCOB U SIBICHUH, U3ydaeMbIX XUMHEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoil reorpadueld, BHOCUT BKJIAJ B €CTECTBEHHOHAYUHYIO
KapTUHY MHUpa, NPEAOCTaBIsSeT Haubosiee sICHble 00pa3lbl NPUMEHEHHs HAy4HOTO METoJa
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHHUs JJOCTOBEPHBIX 3HAHUN O MUpE.

Opnna W3 rIaBHBIX 3a/1a4 (pU3M4ecKoro oOpa3zoBaHUS B CTPYKType 001ero oOpa3zoBaHUs
COCTOMT B (POPMHUPOBAHUU €CTECTBEHHOHAYYHOW TIPAaMOTHOCTHM U HHTEpeca K HayKe Yy
oOyJaronuxcs.

I/I3y‘leHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YpPOBHE IIpcanojaract OBJIAACHHUEC CICAYIOIIUMMU
KOMIIECTCHTHOCTAMHU, XapPaKTCPUIYIOIIUMHU €CTECCTBCHHOHAYYHYIO I'PAMOTHOCTD!

e HAyYHO OOBSCHATH SIBJICHUS;

e OIEHUBATH M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e HWHTEPHPETUPOBATH JAHHBIC M HMCIOJIB30BaTh HAYYHBIC JOKA3aTENbCTBA JIJISI TIOJYUYCHUS
BBIBOJIOB.

[lenu wm3yueHust (U3MKKM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs ONpEAETCHbI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTENbHBIX OpPraHU3aIMIX
Poccuiickoit ®enepanuu, pealu3yoOIUX OCHOBHBIE 0011e00pa3oBaTeNbHble MPOTrpaMMbl,
yrBepxkaA€HHON pemenneM Kosernn MununcrepctBa npocseuieHust Poccuiickoit denepannn
(mpotokoin ot 3 aexadbps 2019 r. Ne [IK4BH).

Henu n3yvyenus pu3nku:

e MnpuoOpeTeHne HHTEpeca U CTPEMIICHHS 00yJaroMXCsl K HAyYHOMY U3YYEHHIO PUPOIBL,
pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;



e Dpa3BUTHE TPEACTABICHUH O HAyyHOM METOJAE TMO3HaHHS U  (opMuUpOBaHHE
HCCJIEI0BATEIBLCKOTO OTHOIICHUS K OKPYXKAIOUIUM SIBJICHHSM;

e (opMupoBaHHE HAyYHOT'O MHUPOBO33PEHHUSI KaK pe3yjbTaTa U3yUeHHs] OCHOB CTPOCHHS
MaTepuy U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;

e (opMupOBaHHE TMPEICTABICHUA O PoNU (DU3MKH JUIS PA3BUTHS JPYIHX E€CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;

e Dpa3BUTHE TMPEJACTABICHUH O BO3MOXKHBIX cepax Oyaymieir mnpodeccuoHanbHOM
JeSITeIbHOCTH, CBSI3aHHOM C (DM3MKOH, MOATrOTOBKA K AajbHeWlIeMy OOyueHHIO B 3TOM
HaIpaBJICHUU.

JlocTikeHre STUX Leleld mporpaMMbl 1O (M3MKE Ha YpPOBHE OCHOBHOTO OOIIETo
00pa3oBaHus 00ECIIeYNBACTCS PEIICHUEM CIIeTYIONINX 3a/4aY:

e npuoOpeTeHue 3HaHUI O JUCKPETHOM CTPOEHHUH BEIIECTBA, O MEXAaHUYECKHX, TEIJIOBbIX,
AIIEKTPUUYECKUX, MATHUTHBIX  KBAHTOBBIX SBJICHUSAX;

e nmnpuoOpeTeHHe yMEHHUH OMHCHIBATh U  OOBICHATH  (PU3WYECKHE  SBICHUSA C
UCTIOJIB30BaHUEM ITOJTyYSHHBIX 3HAHUIA;

e OCBOCHHME METOJIOB pEIICHUS MPOCTEHIINX pacuy€THBIX 3aJad C HCIOJIb30BAHUEM
du3nUecKux MoIeel, TBOPUECKUX U MPAKTHKOOPUEHTHPOBAHHBIX 3a/1a4;

e pa3BHUTHE YMEHHI HAOIIOAATh MPUPOHBIC SBICHUS U BBINOIHSITH OMBITHI, TAOOPATOPHbBIE
paboTBl M OSKCIEPHUMEHTAIFHBIC HCCICIOBAHUS C WCIIONIBb30BAHUEM HW3MEPUTEIBHBIX
puOOPOB;

e ocBOoeHHE NPUEMOB pabOThl ¢ WHPopManued (GU3MUECKOro coaep)kaHus, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKCHHUSX (PU3MKH, aHalIM3 U KPUTHYECKOe
OlICHMBaHME UH(OpPMALINN;

e 3HAKOMCTBO CcO cepaMu MpohecCHOHATBHON AESITeTbHOCTH, CBI3aHHBIMU C (PU3UKOI, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU HA JOCTIDKEHHSX (PM3UUIECKON HAYKH.

Ha wusydyenue ¢usuku (0a30BBIi YpOBEHb) Ha YpPOBHE OCHOBHOIO 00IIero ooOpa3zoBaHHUs
otBoauTcs 214 yacoB: B 7 kiacce — 72 vaca (2 yaca B He/Ien0), B 8 kiacce — 72 yacoB (2 vaca B
HEJISIIO0 ), B 9 KJ1acce - 70 4acoB (2 yaca B HEJIENI0).



COJEPXAHUE OBYUYEHUA

Pa3gen 6. TensioBbIe sIBJICHUS.

OcHOBHBIE TOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTpOeHus BellecTBa. Macca u
pa3Mepbl aTOMOB U MOJIeKyJl. OnbIThl, TOATBEPKIAOIINE OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOPHH.

Mopnenu TBEPAOro, *XHUAKOIO M Ta3000pa3HOr0 COCTOSIHMM BemiecTBa. Kpucramimdeckue u
amop¢usbie Tena. OOBsICHEHNE CBOWCTB ra30B, )KUIKOCTEH M TBEPIBIX TNl HA OCHOBE TOJIOKEHUHN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMayuMBaHME M KalWUISIpHbIE sBIEHUA. TemnsoBoe
pacUIMpEeHNE U CKaTHUE.

Temneparypa. CBsA3b TeMneparypbl CO CKOPOCTBIO TEIJIOBOIO JBUYKEHHUs 4YacTUll. BHyTpeHHss
sHeprus. CrnocoObl U3MEHEHHs] BHYTPEHHEH SHEpPTuu: Teruionepeaada u COBEpIIeHHE PabOThI.
Bunpel Tenonepenayn: TEMJI0ONPOBOIHOCTb, KOHBEKLIUS, U3TyUEHHE.

KommdectBo TeminoTel. YaenbHas TEIUDIOEMKOCTh BemiecTBa. TemnooOMeH U TemioBoe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. IlnaBieHue m oTBeplieBaHHE KPUCTANIMYECKUX
BEIIECTB. YelbHas TemioTa raBieHusa. [lapooOpasoBanue u konueHcauus. Mcmapenue.
Kunenue. YnenbHas Ttemnora mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KUIIEHUS OT
aTMoc(hepHOro JaBICHHUS.

BnaxuocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHUS.

[Tpunuuns! padots! Temnosbix Asurarenei KI1/1 tennoBoro nsurarens. TemnoBble ABUraTenu u
3al[UTa OKPYKAIOIIEH CPEbL.

3aKOH COXpaHEHMsI U MIPEBPALICHHS SHEPTUH B TEIUIOBBIX IpOLEccaXx.

JeMmoHcTpanmu.

HaGnronenue GpoyHOBCKOTO ABHKEHHMSL.

Habmronenue nuddysuu.

Habmtoienue siBieHi cMauMBaHUsI U KAMWJUTSIPHBIX SIBICHUI.

HaOGnroeHue TeminoBoro pacuMpeHus Tell.

M3MeHeHne naBlieHus ra3a pu U3MEHEHUH 00bEMA U HarpeBaHUU WIIN OXJIAKICHUH.

[TpaBuiia u3MepeHus TeMIEpaTypsbl.

Bunae! Tenonepenaun.

OxJaxieHue Ipyu COBEPLICHUH PaOOTHI.

Harpesanue npu coBepieHUN padOThl BHEIIHUMU CUJIaMHU.

CpaBHeHuE TEMIIOEMKOCTEN Pa3INYHBIX BEILIECTB.

Habmonenue kunenus.

HabmtoeHne nocTosHCTBA TEMIIEpaTyphl IIPH TUIABJICHHUH.

Mojenu TEIIOBbIX ABUTATEIEN.

JlaGopaTopHbie pabOTHI U OTIBITHI.

OnbITHI 1O OOHAPYKEHUIO IEUCTBUS CHUII MOJIEKYJISIPHOTO TPUTSKEHHUSL.

OnBITHI O BhIpAIIMBAaHUIO KPUCTAJUIOB OBAPEHHOM COJIM MIIM caxapa.

OnbIThI 1O HAOIIOEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEN U TBEPABIX TE.
Onpeznenenue AaBIeHUS BO3yXa B OAJUIOHE MINPHIIA.



OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIaKICHUSI.

ITpoBepka runoressl JUHEMHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIeparyphbl.

Habmionenne m3MeHEeHUs1 BHYTPEHHEH SHEPrHM Tella B pe3ysbTaTe TEIUIONepenayd U paboThl
BHEIIHUX CHUII.

HccnenoBanue sBJIEHUS TEIJI000MEHA ITPU CMEIIMBAaHUM XOJIOAHON U ropsyYeil BOJbI.
OmnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOIO BOJOM IPHU TEIUIOOOMEHE C HarpeThbiM
METAJTIMYECKUM LIUIMHIPOM.

Omnpenenenue yeabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue npoiecca uCapeHus.

OnpeneneHne OTHOCUTENIBHOM BIaXXHOCTH BO3yXa.

Onpenenenue yneinbHON TEIUIOTHI IIABJICHUS JIbJIA.

Pazgen 7. diekTpruyeckne 1 MAarHUTHbIE SIBJICHUS.

Onexrpuzauus Teil. JlBa poja 3JIEKTPUUYECKHX 3apsioB. B3auMozelcTBHe 3apsyKEHHBIX TEIL.
3akoH KynoHa (3aBUCMMOCTb CHIIBI B3aMMOJIECHCTBHSL 3apsDKEHHBIX TEJl OT BEJIMUYMHBI 3apsI0B U
pacCTOAHUS MEXKAY TeJIaMHu).

Onekrpuueckoe nose. HanpskéHHocTh 3nexTpuueckoro noss. [lpuHuun cynepno3uuuu
AIIEKTPUYECKHUX I0JIeH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIEeMEHTApHBIA dJeKTpudeckuil 3apsa. CTpoeHne atoma.
ITpOBOAHMKY U TUAJIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/ia.

DNEKTPUYECKUN TOK. Y CIIOBHUS CYILIECTBOBAHUS MIEKTPUUYECKOrO TOKA. FICTOUHUKY IIOCTOSTHHOTO
ToKa. JleWCTBUS 3JIEKTPUYECKOrO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKUN
TOK B )KMJIKOCTSIX U ra3ax.

Onexkrpuueckas nenbs. Cuia Toka. DJeKTpudeckoe HanpspbkeHue. CONnpOTUBIIEHHE NPOBOJIHUKA.
VYaenbHOE conmpoTHBIEHHE BenlecTBa. 3akoH Oma ans ydactka uenu. [locnenoBarenbHoe n
napajuieJIbHOE COeIMHEHUE POBOIHUKOB.

Pabora u MomiHOCTh 37eKkTpudeckoro Toka. 3akoH Jxoyns—JIeHuna. DiekTpuyeckue Lenu u
NOTPEOUTENH PIEKTPUUECKOM 3Heprun B 6bITy. KopoTkoe 3aMbIkaHUeE.

ITocTostHHBIE MarHUTHI. B3anmoielicTBrE NOCTOSHHBIX MarHUTOB. MaruutHoe nosie. MarautHoe
noje 3eMJIM M €ro 3HauyeHue M Ku3HM Ha 3emiue. Onelt Opcrena. MarHutHoe mnose
IIEKTPUYECKOro TOKa. [IpuMeHeHNe ANEeKTPOMAarHuToB B TeXHUKE. /leficTBE MarHUTHOTO MO
Ha IPOBOJHUK C TOKOM. OJIEKTPOJABMIaTellb IOCTOSSHHOro Toka. lcmonbe3oBanue
AJIEKTPOJIBUraTeNIel B TEXHUUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Onpiter  @apanes.  SBneHue  snekTpomarHuTHoM — umHAayknuu.  [IpaBuno  JleHna.
OnekrporeHepatop. CrocoObl MNOMyYeHUS JIIEKTPUUYECKOW SHEPruu. OIJIEKTPOCTAHLUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

JemoHcTpanmy.

DnexTpu3anus Tell.

JIBa posa NEeKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TEll.

YCTpOUCTBO U JEUCTBHE IIEKTPOCKOIIA.

OnekTpocTaTUdecKast UHIYKIIHSL.

3aKOH COXpaHEHHMsI AJIEKTPUUECKUX 3apsIOB.

[TpOBOAHMKY U TUAIIEKTPUKH.

MonenrpoBaHie CUIOBBIX JIMHUHN 3JIEKTPHUUECKOTO MOJIS.

M cTOYHMKY TOCTOSIHHOTO TOKA.



JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEKTPUYECKUN TOK B )KUJKOCTH.

I"a30Bblii pa3psa.

W3mepeHue cuibl TOKa aMIIepMETPOM.

N3MepeHne 37eKTPUUECKOT0 HAMPSKEHHUS BOJIBTMETPOM.

PeocraT 1 MarasuH conpoTUBIIECHUM.

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AEJICHUs IOICOB MarHUTA.

MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

OmneiT OpcTena.

MarsauTtHoe 1nojie ToKa. JJIeKTPOMarHur.

JlelicTBME MAarHUTHOTO TOJIS1 HA POBOJHUK C TOKOM.

DNeKTpOoABUTaTENb IOCTOSIHHOTO TOKA.

HccnenoBanue siBICHUS IEKTPOMATHUTHON MHAYKIUU.

OmnbiThl Dapajes.

3aBUCUMOCTD HaIlpaBJICHUS! UHAYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

JlaboparopHbie paObOTHI U OIIBITHI.

OnbIThI 10 HAOIIOAEHUIO 3JIEKTPU3ALUHU Tl MHAYKLIUEH U IPU CONIPUKOCHOBEHUU.
HccnenoBanue qeiCTBUS 3JIEKTPUUECKOIO MOJIS HA POBOJIHUKU U AUDIECKTPUKH.

COopka u TpoBepKa padOTHI JEKTPUIECKOH IETIH ITOCTOSIHHOTO TOKA.

W3mepenne u peryaupoBaHue CUIIbI TOKA.

W3mepenne u peryaupoBaHue HaIpsHKEHUS.

HccnenoBanue 3aBUCHUMOCTH CHIJIBI TOKA, MIYIIETO 4YEpe3 PpPE3UCTOpP, OT COMNPOTUBIICHUS
pE3UCTOpa U HANIPSHKEHUS HA PE3UCTOPE.

OneIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD IEKTPUYECKOTO COITPOTUBIIEHUS ITPOBOJHMKA OT €T0
JUTMHBI, TJIOLIAAH MTONEPEYHOro CEYeHUs U MaTepuaa.

[IpoBepka mpaBuia CIOKEHUS HAINpPSHDKEHUH TMPU  TOCIEAOBATEILHOM COEIMHEHUU JBYX
PEe3UCTOPOB.

[TpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MapaJljIeIbHOM COEAMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, UAYILIETO Yepe3 Pe3UCTOopP.

OmnpeneneHne MOIHOCTH 3IEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CUJTbI TOKA, UIIYILIETO YEPE3 JaMIIOUKy, OT HANpsHKEHMs Ha HEil.
Omnpenenenne KIIJ[ HarpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOAEMCTBHSI TIOCTOSIHHBIX MarHUTOB.

W3y4yeHre MarHUTHOTO MOJIS TOCTOSIHHBIX MarHUTOB IIPU WX OObETUHEHUH U pa3e/ICHUH.
Uccnenoanue neicTBUS SIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHIIBI B3aUMOJICHCTBHS KaTYIIKU C TOKOM U MarHura
OT CHJIBI TOKA M HANPABIICHUsI TOKA B KaTYIIIKE.

N3y4eHne aeficTBUsI MAarHUTHOTO 10JI1 HA IIPOBOJIHUK C TOKOM.

KonctpyupoBanue u u3ydeHue padoTsl JJIEKTPOABUraTEIs.

N3mepenue KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

OnBITHI IO MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIYKIIMH: UCCIEIOBaHHE M3MEHEHUN
3HAYEHUS U HaIlPaBJICHUS WHIAYKIIMOHHOTO TOKA.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TIPOI'PAMMBI [10 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

W3yuenne ¢u3nku Ha YpPOBHE OCHOBHOIO 0O0mero oOpa3oBaHUS HampaBlIeHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

B pesymbrare usydeHus (UMK HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHHS Y
oOyuarorierocst OynyT c(hopMUpPOBaHbI CIEIYIOIINE INYHOCTHBIE PE3YJIbTAThl B UACTH:
1) maTpMOTHYECKOro BOCIIUTAHUSL:
- IPOSIBJICHUE HMHTEpeca K HCTOPUU M COBPEMEHHOMY COCTOSHUIO POCCHMCKON (U3MYeCcKOil
HaYKU;
- IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSM POCCUHCKUX yUEHBIX-(DU3HUKOB;
2) rpa)/1aHCKOI'0 U 1yXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:
- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXIEHHH OOIIECTBEHHO 3HAYMMBIX H ITHYECKUX
npo0JeM, CBI3aHHBIX C IPAKTUIECKUM IPUMEHEHUEM TOCTH)KEHUH (PH3HKH;
- 0CO3HaHHE BaXKHOCTH MOPAJIbHO-3THUECKUX MPUHIUIIOB B I€ATEILHOCTH YUEHOTO;
3) acTeTUYECKOro BOCIUTAHUSA:
- BOCIIPUATHE 3CTETHMUYECKUX KadecTB (pu3nueckoid Hayku: €€ TapMOHMYHOI'O ITOCTPOEHUS,
CTPOrOCTH, TOUHOCTH, TJAKOHUYHOCTH;
4) NEHHOCTH HAY4YHOT'O ITO3HAHMS:
- OCO3HAHME LIEHHOCTH (PU3NYECKON HayKH KaK MOLIHOTO MHCTPYMEHTA IO3HAHUsI MUpPa, OCHOBBI
Pa3BUTHUSA TEXHOJOTHH, BA)KHEUILIEH COCTABIISIOIIEH KYJIbTYpHI;
- pa3BUTHE HAYYHOU JIF0003HATEIBHOCTH, MHTEPECA K UCCIIEI0BATENIbCKOMN AESITEIbHOCTH;
5) bopmupoBaHus KyJIbTYPhI 3I0POBBS U SMOIIMOHAIILHOTO 0JIaronoIydust:
- OCO3HAHHME LIEHHOCTH 0e30MacHOro o0pas3a *H3HU B COBPEMEHHOM TEXHOJOIMUYECKOM MHUPE,
Ba)XHOCTH TpaBUiI 0€30MacHOro MOBEACHUS Ha TPAHCHOPTE, HAa JOPOrax, ¢ 3JIEKTPUYECKUM U
TEIIOBBIM 000PYAOBAaHUEM B JOMAIIHUX YCIOBHUSAX;
- cOpMHUPOBAHHOCTh HaBbIKA peduIeKCHH, NMPU3HAHKUE CBOETO IpaBa Ha OLIMOKY M TaKOro e
IpaBa y Ipyroro 4ejaoBeKa;
6) TPYJIOBOTO BOCITUTAHUS:
- aKTUBHOE Y4YacTHUE€ B PELICHUH MNPaKTHYECKUX 3anad (B paMKax ceMbH, 0o0pa3oBaTelbHOU
OpraHu3aly, ropojia, Kpas) TEXHOJIOIMUECKON U COLMAIbHOM HaIlpaBI€HHOCTH, TPEOYIOIIUX B
TOM 4Mcie U GU3NUECKUX 3HAHUMH;
- HHTEpEeC K MPaKTHUECKOMY U3YUEHUI0 podeccuil, CBA3aHHbIX ¢ (PU3UKOMH;
7) 5KOJIOTMYECKOT0 BOCITUTAHUS:
- OpUCHTalUsl HAa NpUMEHeHHe (U3NYECKUX 3HAHMN [ peleHus 3axad B objactu
OKpY’Karolle Cpelibl, IUIIAHUPOBAHUS TOCTYNKOB M OLEHKH X BO3MOXHBIX IMMOCIEICTBUHN IS
OKpYKarloIleu cpeibl;
- OCO3HaHME INI00ATLHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IMyTel UX pelieHus;
8) amanTaly K U3MEHSIOUIMMCS YCIOBUSAM COLIMAIbHOM U MIPUPOIHON Cpeabl:
- IOTPEOHOCTh BO B3aUMOJICHCTBUU IMPH BBIMOJIHEHUN HMCCIEIOBAaHUN U MPOEKTOB (PU3NUYECKOM
HaIpPaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSAM JIPYTHX;
- IOBBILLEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESATEIbHOCTD;
- oTpeOHOCTh B (DOPMUPOBAHUM HOBBIX 3HAHHM, B TOM 4ucie (GOPMYIHPOBATH UJIEH, TOHATHUS,
TUIIOTE3bI 0 (PU3NYECKUX 0OBEKTaX U SIBJICHUSX;
- OCO3HaHME JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKU;



- IUTAaHUPOBAHKE CBOETO PAa3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHUM;
- CTpEMJICHUE aHAJTU3UPOBATh M BBIABIATH B3aUMOCBS3U MPHUPOJBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJIE€ C HCTIOJIb30BaHUEM (DU3UYECKUX 3HAHMIA;
- OIIGHKA CBOMX JCHUCTBUI C yUETOM BIHMSHUS HA OKPYKAIOIIYIO CPEIY, BO3MOXKHBIX TTT00AIBHBIX
IIOCJIEICTBHM.

METANIPEIMETHBIE PE3YJIbTATBI

B pesynabrare ocBoeHMs IporpamMmbl 1O (DU3MKE HA YPOBHE OCHOBHOIO OOILEro
oOpa3oBanuss y oOyuatomerocss OyayT cQOpMHpPOBaHBI METalpeIMETHbIE  PE3YJbTATHI,
BKJIIOYAIOIME [103HABaTEIbHbIC YHHMBEpCAJbHbIE Yy4yeOHbIE JEHCTBUS, KOMMYHUKAaTHBHbBIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHbBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTebHbIe YyHHBepPCAIbHbIE yueOHbIe AeiicTBUSA

bazoBeie nornyeckue AeWCTBUS:

BBISIBIISATh M XapaKTEPU30BaTh CYLIECTBEHHBIC IPU3HAKH O0BEKTOB (SIBIICHHI);

yCTaHaBJIMBaTh CYLIECTBEHHBIN MPU3HAK KJIaCCU(PUKALMK, OCHOBAHUS Il 0000LIECHHS U
CpaBHEHMSI;

BBISIBJIATh 3aKOHOMEPHOCTH M INPOTUBOpEUUS B paccMaTpuBaeMbIX (akTaX, JAHHBIX U
HaOJIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SBIICHUSIM;

BBISIBIIITh TIPUYMHHO-CIICJICTBEHHBIE CBS3M NpPU HM3YyYCHUW (PHU3MUECKUX SBICHUH U
IPOIIECCOB, JIENIaTh BHIBOJIBI C MCIIOJIb30BAHUEM JIETyKTHBHBIX U HHIYKTUBHBIX YMO3aKIIOUEHHH,
BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (PU3NUECKUX BEITHUYHH,

CaMOCTOSITENILHO BBIOMPATh crocol pemeHus yaeOHOH (U3n4ecKoi 3agauu (CpaBHEHUE
HECKOJIbKUX BapHaHTOB pELICHUs, BHIOOP Haubosee MOAXOAIIEro ¢ y4ETOM CaMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBele uccnenoBaTenbCKkue 1eHCTBUA:

HCIOJIb30BATh BOIPOCHI KaK UCCIIEA0BATENbCKUI MHCTPYMEHT MO3HAHUS;

IIPOBOJIUTH IO CaAMOCTOSITENIbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIN (DU3NUEeCKUN
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAHHE (PU3NIECKOTO SIBICHUS;

OLIEHUBATh HAa NPUMEHUMOCTh M JOCTOBEPHOCTh HWH(OpPMAIHIO, TMOJYYCHHYIO B XOJe
UCCIIEIOBAaHHS WIIH YKCTIEPUMEHTA;

CaMOCTOSITENTFHO (hOpMyIIMpOBaTH 0OOOIIEHNS M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNUs, OIIbITA, UCCIICOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JalibHEiIIee pa3BUTHE (U3UUECKUX IPOLECCOB, a TaKKe
BBIJIBUTATh TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ unpopmanueii:

MPUMEHSTh Pa3IMYHBIE METOIBI, MHCTPYMEHTHI W 3alpoChl NpPHU IOWCKE W OTOOpe
nH(pOpMallMU WIK JaHHBIX ¢ YYETOM IpeaIoKeHHON yueOHOo! (hru3nueckoi 3a1auu;

aHAJM3UPOBaTh, CHCTEMATU3MPOBATh M WHTEPIPETHPOBATH HH(POPMAIUIO pa3THIHBIX
BUIOB U (POPM TIPEICTABIICHHUS;

CaMOCTOSITENILHO BBIOMpAaTh ONTHMAJbHYIO (OpMy TMpejacTaBieHUs HHPOpMAUU U
WITIOCTPUPOBATh pelllaeMble 33Ja4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpaduKoi u
UX KOMOUHAIMSIMH.

KomMMyHMKaTHBHbBIE YHUBEPCAJIbHBIE YUeOHBIE IEHCTBHSL:

B X0/A€ 00CyXJIeHus ydueOHOro MaTepuaina, pe3yibTaToB JabOpPaTOpHBIX paboT U
IIPOEKTOB 3a/IaBaTh BOMPOCHI TI0 CYIIECTBY OOCYXIaeMOW TeMBl W BBICKA3bIBaTh HJICH,
HalleJIeHHbBIE Ha PELIeHUEe 3aa4uy U MOAIepKaHne O1arokenaTeaTbHOCTH OOIeHNS;



CONIOCTABJIATh CBOM CYXKICHHMS C CYKICHUSAMH JPYIrMX YYaCTHMKOB JHAJIOra,
OOHapy>KUBATh Pa3InYMe U CXOJCTBO NO3ULIUH;

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;

nyOJIMYHO ~ TPEACTaBIATh  PE3yJAbTaThl  BBIOJHEHHOTO  (PU3MYECKOTO  OIBITa
(3KCTIEpUMEHTA, UCCIIEI0BAHMS, IPOEKTA);

IIOHMMAaTh U MCII0JIb30BaTh IPEUMYIIECTBA KOMAaHAHON U MHIUBUAYaAIbHONU pabOThI MpU
pELICHUH KOHKPETHON (U3NYECKOil MpoOIeMbl;

IIPUHUMATH 1LEJIM COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBaTh JCHCTBUS IO €€
JOCTHDKEHUIO: paclpelieNiaTh poiid, 00CYyXJaTh MPOLECChl U Pe3yibTaThl COBMECTHOM pabOThI,
000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIIIOJHATh CBOIO 4acTb pPalOOTHI, JOCTUIas KAa4eCTBEHHOI'O peE3yJibTaTa II0 CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JIEUCTBUS C APYTUMU YJIEHAMHU KOMAaH/Ibl;

OLICHUBATh Ka4eCTBO CBOETO BKJIA/Ia B OOLIMI MPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIBHO
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasiTuBHBIC YHUBEpCAJIbHbIC y4eOHbIC JeHCTBHA

Camoopranusanusi:

BBISIBJIATH NPOOJIEMBl B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX Ul PELICHUs
(buznyecKuX 3HaAHMI;

OpUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPHUHATUS pELIEHUN (MHIUBUIYaIbHOE,
IPUHSITHE PELLICHUS B IPYIIIE, IPUHATHE PELICHUHN IPYIIION);

CaMOCTOSITEJIbHO COCTaBJISTh AITOPUTM pelIeHUs (PU3NYECKOM 3aaud WM IUIaHa
UCCIIEIOBaHUsL C  Y4€TOM HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMeHTHPOBATh MIpeIaraéMble BApUAHThI PELICHUM;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIlCHHE.

CaMOKOHTpOJIb, YMOLIMOHAIILHBIM HHTEIJIEKT:

JlaBaTh aJIEKBaTHYIO OLICHKY CUTYallUH U IIpeJUIaraTh IUIaH €€ N3MEHEHHUS,

OOBSACHATH MPUUMHBI TOCTHKEHUS (HEAOCTH)KEHHUS) PE3YJIbTaTOB AESITEIbHOCTH, JaBaTh
OLICHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHBBI B JI€ATEIBHOCTh (B TOM YHCII€ B XOJ BBIIOJHEHUs (PU3MUECKOTO
UCCJIEIOBAaHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILIUXCS CHUTYalUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM;

CTaBUThH ce0sl Ha MECTO JPYroro 4eioBeKa B XOJE CIopa WM AMCKYCCHHM Ha HAyYHYIO
TE€MY, IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

MpU3HaBaTh CBOE IMpaBO Ha OIIMOKY MpU peleHUH (U3NYECKUX 3a7ad WiId B
YTBEPKACHUSIX HAa HAYYHbBIE TEMbI M TaKOE K€ MIPaBo JPYToro.

HNPEIMETHBIE PE3YJIBTATHBI

K koHiy obydenus B 8 kjacce npeJMETHbIE pe3yJbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
oTpaXkaTbh c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

HCIIOJIb30BaTh MOHSTHS: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE ABM)KEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HbIE Tea, HAaChIIIEHHBIN
Y HEHACBHIIIEHHBII Map, BIAXHOCTb BO3AyXa, TEMIEpAaTypa, BHYTPEHHsSs JHEPrusi, TEIJIOBON
JBUTATENb, 3JEMEHTAPHBIM JJIEKTPUUYECKUN 3apsifl, JJIEKTPUYECKOE II0Jie, MPOBOJHUKH U
JURJIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUECKUI TOK, MArHUTHOE TI0JIE;

pa3nuuath sBI€HUs (TEIUIOBOE pACHIMPEHHE W CKaThe, TeIonepeaayda, TEIuIoBOe
paBHOBECcHE, CMayMBaHUE, KalWUIIPHBIE SIBICHUS, HCIApEHHE, KOHJEHCAlMsl, IIaBJICHHE,



KpucTayuu3anus (OTBEp/IEBaHKE), KUIICHHE, Terlonepenavya (TErionpoBOAHOCTb, KOHBEKITHS,
U3JIy4E€HHE), SJEKTPU3AIMs TN, B3aUMOJEHUCTBHE 3apsiaoB, NEUCTBHUS AJIEKTPUUYECKOTO TOKa,
KOpPOTKO€ 3aMbIKaHHE, B3aUMOJEHCTBUE MAarHUTOB, IEUCTBUE MAarHUTHOIO TOJISI HA IPOBOJIHUK C
TOKOM, 3JICKTPOMAarHUTHas MHAYKIHS) IO OMHUCAHUIO MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHWE W3YYCHHBIX (DU3UYCCKUX SBJICHUN B OKPYXAIOIIEM MHUpPE, B
TOM uuciie (U3UYECKUE SBICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKEHHWE W KalWJUISIPHBIC
SBJICHUS B MPUPOJIEC, KPUCTaUIbl B mpupoje, uznydeHue CoJiHIa, 3aMep3aHue BOJIOEMOB,
MOpcKHe Opu3bl, OOpa3oBaHHME pPOCHl, TyMaHa, HWHEs, CHEra, DJJICKTPHUYECKHE SIBICHHUS B
atMocdepe, IIEKTPUUECTBO >KUBBIX OPraHU3MOB, MAarHUTHOE TOJe 3eMiiH, Apeld MOII0CoB,
pOJIb MAarHUTHOTO TOJIA JUIsl JKU3HUM Ha 3emiie, MOJIAPHOE CHUSHUE, MPU STOM IEPEBOJIUTH
MPAKTUYECKYIO 3a/1ady B Y4eOHYIO, BBIJICISITH CYIIICCTBEHHBIE CBOMCTBA (MTPU3HAKU) (PU3HUECKUX
SIBIICHUI;

OINKCHIBATh M3yYEHHBIC CBOMCTBA Tel U (PU3MUECKUE SBICHHS, UCIOJNB3Ys (U3HUECKUe
BEJIMUMHBI (TeMIepaTypa, BHYTPEHHSIS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, yIeIbHas TeIII0EMKOCTh
BEIIECTBa, YZAeNbHAas TEIUIOTa IUIABJICHUS, yJedbHas TEIIoTa MapooOpa3oBaHus, yleiabHas
TEIJIOTAa CrOpaHus TOIUIMBA, KOA(D(HUIMEHT TOJE3HOr0 JEHCTBUS TEIUIOBOM MAIIUHBI,
OTHOCUTEJIbHAS BIIAJKHOCTh BO31yXa, DSJICKTPUYECKUN 3apsl, CHJIA TOKAa, DSJIEKTPUYECKOE
HANPsDKEHUE, COTPOTHRIICHUE TPOBOJHUKA, YISIBHOE CONPOTUBJICHHE BEIIECTBA, paboTra M
MOIIIHOCTH JIGKTPUYECKOTO TOKA), NMPU OMHCAHUU TPABHILHO TPAKTOBATh (U3NYCCKUN CMBICI
WCIIOJIb3YEMBIX BEITUYHMH, 0003HAYCHUS M SIUHUIIB (PU3NICCKUX BEIIMYUH, HAXOTUTH (DOPMYIIHI,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYI0 BEIUYHMHY C JIPYTUMHU BEIMYMHAMH, CTPOUTH TIpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHUUH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3UYECKUE SBICHHUS W TPOIECCHI, HCIONb3YS
OCHOBHBIE TIOJIOKEHUSI MOJIEKYISAPHO-KUHETUYECKOM TEOPUU CTPOEHHUS BELIECTBA, ITPUHLIMII
CYTIEepHO3UINK ToJiell (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsia, 3akoH Oma amis
ydacTka 1enu, 3akoH /[xoynsa—JIeHiia, 3aKk0H COXpaHEHUs SHEPTUH, IPU 3TOM J1aBaTh CJIOBECHYIO
(GOpMyYITHUPOBKY 3aKOHA U 3aMKMCHIBATH €70 MATEMAaTHYECKOE BBIPAXKEHUE;

O0OBACHTH (PU3HUECKHUE TIPOIIECCHI M CBOIMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIlUl
MPAKTUKOOPUEHTHPOBAHHOTO XapaKTEpa: BBIABJIATH NPUYMHHOCIEICTBEHHBIE CBS3U, CTPOUTH
00BsicHeHHEe M3 1-2 JTOTMYECKHX MIaroB C OMOpoil Ha 1—2 M3yueHHBIX CBOMCTBA (PU3NUYECKHUX
SABIICHUH, PU3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemiate pacu€THble 3agaud B 2—3 JEHCTBUS, HWCIONB3Yysd 3aKOHBI H (OPMYIIBI,
CBs3BIBAIOIIME (PU3WYECKUE BENMYMHBI: HA OCHOBE aHallu3a YCJIOBHUS 3aJaud 3alUChIBATh
KpaTKO€ YCJIOBHE, BBISBIISTh HEAOCTATOK JIAHHBIX JIJISl PEIICHMs 3aJa4yd, BHIOMpATh 3aKOHBI U
dbopmysel, HEOOXOAUMBIE ISl €€ pEIIeHHs, MPOBOANTH PACUEThl W CPABHUBATH IMOIYYECHHOE
3HauYeHHUE (PU3NUECKON BETUYMHBI C U3BECTHBIMH JIaHHBIMU;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIHN (PU3NYECKUX METOJIOB,
WCIIOJIb3Ysl OINHUCAHUE MCCIENOBAaHMS, BBIACISTH MPOBEPSIEMOE NPEAMNOIOKEHHUE, OLEHUBATH
MPAaBUJIBHOCTH MTOPSAAKA IPOBENACHUS UCCIIEIOBAHUS, J€TIaTh BBIBOJIBL;

MIPOBOJMTH OMBITHI IO HAOMIOICHUIO (PU3UYECKUX SBICHUHN WK (PU3MYECKUX CBOWCTB TEI
(KanmwIISipHBIE SIBJICHUS, 3aBUCHMOCTH JaBJICHHS BO3[yXa OT ero o0néma, TeMIeparyphl,
CKOPOCTH TIpollecca OCThIBAHHMS M HAarpeBaHUsd MpU H3IYYEHUH OT IBETa H3JIydarouen
(moryomaromniei) MOBEPXHOCTH, CKOPOCTh HCHAPEHHUS BOJBI OT TEMIIEPATyphl >KUIAKOCTH M
IJIOMAAN €€ TOBEPXHOCTH, JJICKTPU3AIUsA TEel W B3aUMOJCHCTBUE DJIEKTPUUYECKHX 3apAJIOB,
B3aWMOJICCTBUE TMOCTOSIHHBIX MAarHWTOB, BHU3YyalM3allUsl MAarHUTHBIX TMOJEH TMOCTOSHHBIX



MarHuTOB, JI€HCTBUS MAarHUTHOIO IOJSl Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa,
CBOWMCTBA  OJIGKTPOJBUTATEN  INOCTOSIHHOTO  TOKa):  (OpMYJIMpOBaTh  MpOBepsieMble
IPENOI0KEHUs, COOUPAaTh YCTAaHOBKY M3 MPEIOKEHHOTO0 OOOPYHAOBaHUS, OINHUCHIBATH XO[
OTBITa U (POPMYIIUPOBATH BHIBOJIBI;

BBITIOJIHATE TPSIMBIE U3MEpPEHHs] TeMIIepaTyphbl, OTHOCHUTEIBHON BIAXKHOCTH BO31YyXa,
CHJIBl TOKA, HAIIPSDKEHHsI ¢ UCHOJIb30BAaHMEM AHAJIOIOBBIX NMPHOOPOB M JATUYUKOB (PU3MUECKUX
BEJIMYMH, CPABHUBATh PE3YyJIbTAaThl U3MEPEHUH ¢ yUETOM 3a/laHHON a0COIIOTHON MOrPEIIHOCTH;

IIPOBOJIUTh HCCIIEIOBAHUE 3aBHCHMOCTH OJHOM (PU3UYECKOM BEIMUYMHBI OT JAPYroM C
UCIOJIb30BAHUEM MPSIMBIX HM3MEpPEHHH (3aBUCHUMOCTb CONPOTHUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOINAAM MOTIEPEYHOr0 CEUYEHUS M YACIBHOTO CONPOTUBIICHHUS BEIIECTBA MPOBOJAHUKA,
CHJIBI TOKa, MIYHOIETO0 Yepe3 IMPOBOAHUK, OT HANPSKCHHS Ha MPOBOJHUKE, HMCCIEIOBAHUE
[IOCJIEA0BATENbHOIO M MAapajUIeIbHOIO  COEJUHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCCIIeIOBaHNEe, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIeIys MPEAIOKEHHOMY IUIaHy,
(buKCUpoBaTh pPe3yNbTaThl IMOJYYCHHON 3aBUCUMOCTH B BHUJAE TaOuul U TrpaduKoB, JenaTh
BBIBOJIbI 110 pe3yJIbTaTaM UCCIIEeI0BaHUS;

IIPOBOJIUTh KOCBEHHbIE M3MEpeHHs] (U3NYECKUX BEIUYMH (yIelbHas TEMI0EMKOCTh
BEIIIECTBA, COMNPOTHUBICHUE IPOBOJHUKA, paboTa M MOIIHOCTh BJIEKTPUYECKOIO TOKA):
IUTAHUPOBATh M3MEPEHHs, COOMPATh AKCIEPUMEHTANBHYIO YCTAaHOBKY, CIEAYs MPEIOKEHHON
WHCTPYKIINH, U BEIYUCIIATH 3HAUYCHUE BEIIMYHHEI;

coOmrofaTh MpaBMIa TEXHUKH OE30MAaCHOCTH Ipu  pabore ¢ s1abopaTOpHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS N3yUYEHHBIX PUOOPOB M TEXHUUYECKUX YCTPOMCTB
C ONOpOH Ha MX omucaHus (B TOM 4YHCIE: CUCTEMa OTOIUIEHHS JOMOB, TUTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOM SHEPTUH, JIEKTPOOCBETHTEIbHbIE
npubOpsl, HarpeBaTelbHBIE 3JIEKTPONPUOOPHI (IPUMEPHI), SJIEKTPUUYECKHE NPEIOXpaHUTENH,
AJIEKTPOMArHUT, 3JIEKTPOJBUTATENlb IMOCTOSIHHOTO TOKAa), HCHOJb3ys 3HAHUS O CBOMCTBAx
bu3nyecKuXx SIBICHUN U HEOOXOAUMbIE (PU3NUECKIE 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUUYECKHUE YCTPOWCTBA M HW3MEPHUTENbHBIE MPHOOPHI IO
cXeMaM ¥ CXEMaTHYHBIM pPHCYHKaM (OKHJKOCTHBIA TEPMOMETpP, TEPMOC, TICHXPOMETD,
TUTPOMETp, IBUTATENb BHYTPEHHETO CTOpPAHHs, JJIEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBI
AIIEKTPUUYECKUX IeNed ¢ TOCIeOBaTeIbHBIM U MapajuleJbHbIM COEIUHEHUEM 3JEMEHTOB,
pasinyas ycJIoBHbIe 0003HAUEHUS 3JIEMEHTOB AJIEKTPUUECKUX 1IeTIeH;

OPUBOAMUTH MpUMEpbl (HaXoguTh HMH(QOpMAIMIO O MpUMepax) MHPAKTUYECKOro
UCIMOJIb30BaHUs (PU3NYECKUX 3HAHWH B MOBCEJIHEBHOW KU3HM AJs o0ecredeHus 0e301MacHOCTH
npu OOpamieHnd C MpHOOpaMH W TEXHHUUYECKUMH YCTPOWCTBAMH, COXpPAHEHHsS 30POBbS U
COOJIIOJIEHHSI HOPM 3KOJIOT'MYECKOI0 TIOBEJICHUS B OKpY KalOIlEel cpesie;

OCYIIECTBIISTH MOMCK MH(pOpMAHK (HU3NIECKOTO cojuepkaHus B VIHTepHeTe, Ha OCHOBE
UMCIOIUXCS 3HAHWA W TyTéM CpPaBHEHHS JIOTIOJHHUTENBHBIX HCTOYHUKOB  BBIICISTH
UH(POPMALINIO, KOTOPast SIBJIETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;

WCIOJIb30BATh MPH BBINOJHEHUH Y4YeOHBIX 3aJaHUi HAyYHO-TIOMYJISAPHYIO JINTEPATypy
(GU3MUecKOro coJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMamMM KOHCHEKTHPOBAaHUS TEKCTa, MpeoOpazoBaHMs HHGOpMAIMKU U3 OJHOW 3HAKOBOU
CHCTEMBI B JIPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE W KpaTKUE YCTHbIE COOOIIeHus, 0000mmas
UHPOPMAIIHIO U3 HECKOJIBKUX MCTOYHUKOB (PH3MUECKOTO COMEP)KaHUs, B TOM UYUCIIE MyOINIHO
NPEICTaBIATh PE3YIbTAaThl MPOSKTHONH WM HWCCIEIOBATEIILCKOW JEATENBHOCTH, IMPH STOM



rPaMOTHO HCIOJIb30BaTh HW3YYEHHBIN MOHATUHHBIA ammapar Kypca (U3UKH, COMPOBOXIATH
BBICTYILJICHUE MPE3CHTALIUEN;

IPH  BBHIMOTHCHUH YYEOHBIX TPOEKTOB M UCCIEAOBAHUN (PU3UYECKUX MPOIIECCOB
pacmpeaensiaTh 005S3aHHOCTH B TPYIIIE B COOTBETCTBUH C IMOCTABICHHBIMH 33J]a4aMH, CICIUTH 32
BBHITIOJTHEHUEM TUTaHA JIEHCTBUN W KOPPEKTHPOBATh €ro, aJcKBAaTHO OIICHWBATh COOCTBEHHBIN
BKJIQJl B JEATEIBHOCTh IPYIIbI, BHICTPAMBAaTh KOMMYHHUKAaTUBHOE B3aUMOJCIHCTBUE, MPOSIBIASA
TOTOBHOCTD pa3peiaTs KOH(QIUKTHI.

TemaTnueckoe IJIAHUPOBAHUE

Ne |HanmeHoBanue pasnenos u tem|KonnyecTBo yacos OnexktpoHHsle  (uKU(POBBIC)
11/T1| IPOT PaMMBI o0pa3oBaTesbHbIC PECYPChI
Bcero| Kontponbhbie| [IpakTudeckue
paboThI paboThI
Paznen 1. TerioBble siBneHus
1.1|Crpoenue u cBoiicTBa| 7 0 0 bubnnoreka HOK
BEIIECTBA https://m.edsoo.ru/7f4181ce
1.2| TermoBsie IPOIECCHI 21 1 5 bubnuoteka [HOK
https://m.edsoo.ru/7f4181ce
Htoro no paznemny 28
Paznen 2. DnekTpuveckre ¥ MarHUTHBIC SIBJICHUS
2.1|DnexTpuueckue 3apsibl.| 0 1 bubnuoreka HOK
3apsoKeHHbBIC TeNna u ux https://m.edsoo.ru/7f4181ce
B3aMMOJICICTBHE
2.2|IloctosiHHbI  anekTpudeckuii| 20 |2 7 bubnuoreka I[HOK
TOK https://m.edsoo.ru/7f4181ce
2.3|MarHuTHbIC SIBJICHUS 6 1 15 bubnmmoreka [HOK
https://m.edsoo.ru/7f4181ce
2.4\ DnekTpoMarHuTHasE HWHIYKIWs| 4 0 0 bubnnoreka [HOK
https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
Pasnen 3. IloBropenue
3.1|{IToBTropenue. O6o01IICHNE 0 0
3.2|ToroBslii ypok 0 0

HNroro

Wi IR, W

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB|72 4 145
[10 IIPOTPAMME
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IToypouHoe uIaHUPOBaHME

Ne (Tema ypoka KounuecTBo yacos Hara DJIEeKTPOHHbIE uugpossie
n/n Beero| Konrtponshsie |[IpakTuueckue | H3YU1eHHs o0pa3oBaTe/ibHbIE PeCypchbl
paboThI paboThI
1 |OcHoBHbBIE MONOXKEHUS MOJIEKYJISIPHO-KHHETHYECKOH TeopuH|l 0 0 bubnuoreka HOK
U MX OIBITHBIE TIOATBEPIKICHHS https://m.edsoo.ru/ff0a5256
2 |Macca u pa3mep aTOMOB U MOJIEKYT 0 0
3 |Mogenu TBEPAOro, KUAKOTO M Ta3000pa3HOTO cocTosHui| 1 0 0 bubnuoreka LHOK
BEIIIECTBA https://m.edsoo.ru/ff0a540e
4 |OObscHEHHE CBOWCTB TBEPIOTO, KUIKOTO M razoodpasHoro|l 0 0
COCTOSIHUHM BEIIECTBA Ha OCHOBE IOJIOKEHUI MOJIEKYISpHO-
KMHETUYECKOU TEOPUH
5 |Kpucrammmieckue u amop(HBIC TeIa 1 0 0 bubnmoreka [HOK
https://m.edsoo.ru/ff0a5800
6 |CmaunBaHue U KanWUIIpHOCTh. [loBepxHOCTHOE HaTshKkeHue |1 0 0 bubnuoreka HOK
https://m.edsoo.ru/ff0a5530
7 |TemnoBoe pacuIMpeHHe U CKaTHE 1 0 0 bubnuoreka HOK
https://m.edsoo.ru/ff0a5a26
8 |Temmeparypa. CBsi3b TEeMIIEpaTyphl CO CKOPOCTHIO TEIUIOBOTO| 1 0 0
JIBYDKEHUS YaCTHUIL
9 |Buyrpennsis sHeprus. CnocoObl W3MEHEHHs BHYTpeHHeEH|l 0 0 bubnuoreka HOK
SHEPrUu https://m.edsoo.ru/ff0a5c60
10 |Bupasl Teronepeayn 1 0 0 bubnuoreka LHOK
https://m.edsoo.ru/ff0a6412
11 |Ypok-koHbepeHus "ITpakTHueckoe ucnosib3oBanue| 1 0 1 bubnuoreka HOK
TEIUTOBBIX CBOWMCTB BEHICCTB W MaTCPUAIOB B  ICIIAX https://m.edsoo.ru/ff0a65c0
sHeprocOepexenus"
12 |KoauuecTBO TEILUIOTHL. Y AeIbHAS TEIUIOEMKOCTE 1 0 0 bubanoreka HOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
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https://m.edsoo.ru/ff0a6976

13 |YpaBHeHnue TerioBoro OanaHca. TermmooOMEH W TEIIOBOE bubnuoteka HOK
paBHOBECHE https://m.edsoo.ru/ff0a7088

14 |JlaGoparopHas paborta "UccnenoBanue SIBJICHHS bubnuoTeka HOK
TEIJI000OMEHA NP CMELIMBAHUH XOJIOTHON U Topsiueii BojbI" https://m.edsoo.ru/ff0a6a98

15 |Pacuer konmuyecTBa TEIJIOTHI, HEOOXOIMUMOTO IJIsl HATPEBAHUS
TeJa U BBIACISIEMOTO UM IIPU OXJIXKACHUH

16 |JIaGopaTopHas paboTta "Onpenenenue yIIeIbHOU bubnuoreka HOK
TEIIOEMKOCTH BerecTBa" https://m.edsoo.ru/ff0a6bb0

17 |OHeprus tomnusa. Y ieiabHas TEMJI0TA CTOPAHUS bubnuoreka HOK

https://m.edsoo.ru/ff0a7b5a

18 |[ImaBnenne w©  OTBEpJCBaHUE KPUCTALIMYECKUX  Tell bubnuoreka HOK
VY ienbHas TEIIoTa IJIaBJICHUS https://m.edsoo.ru/ff0a71d2

19 |Jlabopartopuast pabora "OmnpeneneHue YIACIHHON TEIIOTHI bubnuoteka HOK
[JIaBJIEHUA Jab0a" https://m.edsoo.ru/ff0a72fe

20 |ITapoobpa3zoBanue u koHAeHcalus. Mcnapenue bubnuoreka HOK

https://m.edsoo.ru/ff0a740c

21 |Kunenue. VYnenbHas  Temjora napooOpa3oBaHHUs U bubnuoreka HOK
KOHJICHCAIIMK. 3aBUCHMOCTh TEMICPATypbl KHIICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EepHOTO AABICHUS

22 |BnaxHocTth Bo3ayxa. JlaGopatopHas pabota "OmnpezneneHue bubnuoreka HOK
OTHOCHUTEJIBHOW BIIaXKHOCTH BO31yXa" https://m.edsoo.ru/ff0a7628

23 |Pemenwue 3a/1a4 Ha omNpe/elICHNE BIAKHOCTH BO3TyXa

24 |llpuHnmmel  paboThl  TemwioBbIX — aBurareneil.  [lapoBas
TypOuHa. /IBUraTens BHyTPEHHET0 CropaHus

25 |KIIJ TermoBoro apurateis. TelioBble IBUTATSIH U 3aIuTa Bubnuoreka LHOK
OKpY KaroIieil cpeibl https://m.edsoo.ru/ff0a7c7c

26 |3akOH COXpaHEHHWsS M TPEBPAIICHHS SHEPTUH B TEIIOBBIX

nporeccax
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27 |llonroroBka K KOHTpOJIbHOW pabore mo Teme 'TeroBbie 0 bubnuoTeka HOK
siBJIcHUs1. VI3MEHeHUe arperaTHbIX COCTOSHUIA BeecTBa" https://m.edsoo.ru/ff0a83f2
28 |KoutponpHast pabora mo Teme "TemmoBbie sBICHUS. 0 bubnmoreka HOK
V3MeHeHre arperaTHbIX COCTOSHUI BemecTa" https://m.edsoo.ru/ff0a86ae
29 |Dnektpu3zanus Tel. J[Ba poja 3NMEeKTPUIECKHX 3apsiioB 0
30 |Ypok-uccnenoBanue "DieKTpu3anys Ten WHAYKOWEH u mpwu|l 1
COIIPUKOCHOBEHUU"
31 |B3aumoneiicTBue 3apsukeHHBIX Tenl. 3akoH Kymnona 0 bubnuoreka LHOK
https://m.edsoo.ru/ff0a87e4
32 |Dnektpudeckoe rmosie. HampsoKeHHOCTh  AIEKTPUYECKOTO 0 bubnmoreka HOK
10151, TIpHUHITUIT CYTIEPIO3HITUH SIICKTPUUECKUX MOJICH https://m.edsoo.ru/ff0a8a0a
33 |Hocutenu 31IeKTPUYECKHUX 3apsIOB. DIEMEHTApHBIA 3apsijl. 0
Ctpoenue aToma
34 |IlpoBOOHMKM W  JAMAJNEKTPUKH.  3aKOH  COXpaHEHHUs 0 bubnuoreka HOK
AIIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 |Pemenue 3ajad Ha NPUMEHEHHE CBOWCTB AIIEKTPUUYECKHX 0 bubnuoreka HOK
3apsiioB https://m.edsoo.ru/ff0a90cc
36 |DneKkTpuuecKud  TOK, YCJIOBUS €ro  CYIIECTBOBAHUS. 0 bubnuoreka HOK
VICTOYHMKH AJIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 | IeCTBHS SICKTPHYSCKOTO TOKA 0 bubnuoteka HOK
https://m.edsoo.ru/ff0a96b2
38 |Ypok-uccnenoanue "JleiicTBUE 3JIEKTPHUUECKOTO TMOJIA Ha 1
IIPOBOJTHUKH U TUDJIEKTPUKH"
39 |DeKTpUYeCKHi TOK B MeTaJlIaxX, )KHJIKOCTSIX U Ta3ax 0 bubnuoteka HOK
https://m.edsoo.ru/ff0a9838
40 |Dnektpuyeckas eMb U €€ COCTaBHBIC YaCTH 0
41 |Cuna Toka. JlaGoparopnass pabora "U3mepenme wu|l 0.5 bubnuoreka HOK
pEryIupoBaHKe CHIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 |Dnexktpuueckoe HampspkeHue. Bombrmerp. JlabopaTopHas 0.5 bubnuoteka HOK
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pabora "M3MepeHure 1 peryiupoBaHue HaNpsHKEHUS"

https://m.edsoo.ru/ff0a%e14

43

COHpOTI/IBJ'IeHI/Ie IMPpOBOAHHKA. YI[CJ'IBHOC COIIPOTUBIICHHUC
BCIICCTBA

bubanoreka
https://m.edsoo.ru/ff0aa738

HOK

44

JlaGopaTopnas pabora "3aBUCUMOCTh  DJIEKTPHUYECKOTO
CONPOTHUBIICHUS TMPOBOAHUKA OT €ro JJIMHBI, IUIOLIATU
MOTIEPEYHOr0 CeUeHus U MaTepuana”

bubanoreka
https://m.edsoo.ru/ff0aa738

HOK

45

3aBUCUMOCTh CWJIBI TOKa OT HampspkeHus. 3akoH Oma miid
ydacTKa Lenu

bubnuoreka
https://m.edsoo.ru/ff0aad4a

HOK

46

JlabopaTopuas paborta "HcciaepoBaHue 3aBUCUMOCTH CHIIBI
TOKa, WIYHNIETO 4Yepe3 pEe3UCTOp, OT CONPOTHUBICHHS
pe3ucTopa U HanpsHKEHUs Ha pesuctope”

bubnmmoreka
https://m.edsoo.ru/ff0aa04e

HOK

47

IlocnenoBarenbpHOE )51 napajajiCJbHOC COCIUHCHUA
IMPOBOAHUKOB

48

Jlabopatopnass pabota '"[IpoBepka TmpaBuiIa CIOXKEHHUS
HaprDKCHI/Iﬁ Ipu 1OCICAOBATCIBHOM COCAWMHCHUU JBYX
pe3ucTopoB”

bubnuoreka
https://m.edsoo.ru/ff0aaa58

HOK

49

JlaboparopHas paborta "IIpoBepka mpaBuia JUisi CHIIBI TOKa
MIpH MapaJiIeIbHOM COEMHEHUN PE3UCTOPOB"

bubnuoreka
https://m.edsoo.ru/ff0aadle

HOK

50

Pemenne 3amad Ha IMPUMCHCHUEC 3aKOHa Owma IJId pa3JIndHOro
COCAUHCHUA TPOBOAHUKOB

bubnmoreka
https://m.edsoo.ru/ffO0aaf8a

LIOK

51

PaGoTa 1 MOIIHOCTH ANEKTPUYECKOTO TOKa. 3aKoH J[KoyJis-
Jlenna

bubnmoreka
https://m.edsoo.ru/ff0ab124

LIOK

52

JlaboparopHas pabota "OmpeneneHue padOThI U MOIIHOCTH
3JIEKTPUYECKOTO TOKa"

bubanoreka
https://m.edsoo.ru/ff0ab3e0

HOK

53

OneKTpuueckue Lend W MOTPEeOUTENH  AIEeKTPUUYECKOU
sHepruu B ObITy. KopoTkoe 3ambikaHue

bubnmoreka
https://m.edsoo.ru/ff0ab660

LIOK

54

ITocTossHHBIE MAaTrHUTHI, UX B3aUMOJICHCTBIE

55

Vpok-uccinenopanue  "M3yuenue  moieil  MOCTOSHHBIX
MarHuToB"

bubnuoreka
https://m.edsoo.ru/ff0ac3d0

OK

56

MaruutHoe moyie. MarautHoe mnojie 3eMJId U €ro 3HauycHUE

bubanoreka

HOK
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JJIA )KM3HUW Ha 3emie

https://m.edsoo.ru/ff0acOba

57 |IlomroroBka K  KOHTPOJBHOM  pabore 1O  TeMe 0 bubnuoteka HOK
"DJeKTpUYECKUE  3apsAabl.  3apsHKCHHbIC Telna W HX https://m.edsoo.ru/ff0abd2c
B3auMOJIeUCTBUSI. [10CTOSIHHBIN AEeKTpUUECKUNA TOK"

58 |KouTtponpHas pabora mo TeMe "DIEKTpUUYECKUE 3apsiibl. 0 bubnmnoreka HOK
3apspkeHHBIC Tela W HMX B3aUMoOAeUcTBUS. [locTOSIHHBIM https://m.edsoo.ru/ff0abea8
anexTpuueckuii Tok" / Beepoccuiickas mpoBepodnas padora

59 |PesepBHrIil ypok. Pabota ¢ TekcTamu 1o teme "IlocTossHHBIHI 0 bubnuoteka HOK
snekTpuueckuii Tok" / Beepocceuiickas mpoBepouHas pabora https://m.edsoo.ru/ff0acdc6

60 |[OmpiT Opcrena. MarHutHoe ™OJE AIEKTPUYECKOTO TOKa 0 bubnuoreka HOK
MarsuTtHoe 1oJie KaTyluiKi ¢ TOKOM https://m.edsoo.ru/ff0ac1d2

61 |[IpumeHECHHME >JIEKTPOMArHUTOB B TexHUKe. JlaGopaTtopHas 0.5 bubnuoteka HOK
pabora "M3yueHue JAEHCTBHsSI MAarHMTHOTO TIOJST  Ha https://m.edsoo.ru/ff0ac74a
IPOBOJAHMK C TOKOM"

62 |DnekTpogBUTATENh OCTOSHHOTO TOKa. Vcronmp3oBaHHe 0 bubmmoreka HOK
JNIEKTPOJBUTATENCH B TEXHHMYECKHX YCTPOWCTBaX W Ha https://m.edsoo.ru/ff0ac86¢c
Tpancnopte. JlaboparopHas pabora "KoHcTpyupoBanue u
u3ydeHue padoThl dNeKTpoaBUrarens"

63 |Ombitel Dapages. 3aKOH DIIEKTPOMATHUTHOW WHIYKIHH. 0
[IpaBuio Jlenna

64 |DnekrporeHeparop. CHoOCOOBI TMOJYYCHHUS DICKTPHUCCKOM| 0
SHEPTUU. DNEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX MCTOYHUKAX
SHEPTUHU

65 |IlogroroBka K  KOHTPOJBHOH  paboTre 1O  Teme 0
"DNeKTpUuYeCKrue U MAarHUTHBIE SIBIICHUS "

66 |KoHTpoabHas pabora 1mo TeMe "DIeKTPUISCKHe U MarHUTHBIE 0 bubnuoteka HOK
SIBIICHUS" https://m.edsoo.ru/ff0acb14

67 |PeszepBHblil ypok. Pabora ¢ Tekcramu mo teme "TemiioBbie 0 bubnmoreka HOK
sBJICHHS" https://m.edsoo.ru/ff0acc5e

68 |PesepBubiii ypok. PaboTta ¢ Tekctamu mo Teme "MarauTHbIC 0
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sBjeHus"

69 |IloBTopenue. O600mIEHNE 1 0 0
70 |[ToBTopenue. O0o0IICHHE 1 0 0
71 |IloBTopenue. O6o0IICHHE 1 0 0
72 |UtoroBsiii ypok 1 0 0
OBUIEE KOJIMYECTBO YACOB I10 ITTPOT'PAMME 72 |4 145




IMPOBEPSIEMBIE NPEJMETHBIE PE3YJBbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMbBI OCHOBHOI'O

OBHLIEI'O OBPA30BAHUA

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[TpoBepsieMble TPEIMETHBIC PE3yIbTaThl OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOI
MIPOrPaMMBbI OCHOBHOTO o0r1ero o0Opa3oBaHUs

1.1

HCIIOJB30BaTh IMOHATHA

1.2

pasnuyaTh SBJIEHUS IO ONKCAHUIO X XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIINX JAHHOE (PU3NYECKOE SIBIICHUE

1.3

pacro3HaBaTh NPOSIBICHHE H3YYEHHBIX (PU3NYECKUX SBICHUI B OKpYKaOIIEM
MHUpE, B TOM uHcle (PU3UYECKHE SBICHUS B MPUPOAC, MPHU ITOM NEPEBOIUTH
MPAKTUYECKYIO 33/1auy B yu4eOHYIO, BBIJCNATH CYIIIECTBEHHbBIE CBOMCTBA (MPU3HAKH)
(bu3NYeCKUX SIBJICHUIN

1.4

ONKCBHIBaTh M3YYCHHBIE CBOWCTBA TeT W (PU3UYECKUE SBICHHS, MCIIOIb3Ys
¢du3nueckre BeIUYUHBI, IPY ONMUCAHUU IPAaBUIBHO TPAKTOBATh (PU3NYECKUI CMBICIT
UCTIOJIB3YEeMBIX BEIUYMH, OOO3HAYCHHS W EAWHUIBl (U3NYECKUX BEIMYHMH,
HaXoAuTh (OPMYIbI, CBS3BIBAIOLINE JAaHHYI (DPU3MUYECKYIO BEIMUYUHY C JPYTUMHU
BEJIMYMHAMH, CTPOUTH IPa)MKH N3YYEHHBIX 3aBUCUMOCTEH (DU3NYECKHUX BEITMYUH

1.5

XapaKTepu30BaTh CBOMCTBa Tell, (hU3MYECKHUE SIBICHHS M TPOIECCHI, UCIOIb3YS
M3y4YEHHBIC 3aKOHBI, MPU 3TOM JaBaTh CJIIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMKChIBaTh €T0 MaTEMaTUYECKOE BBIPAKCHHE

1.6

OOBSICHATH (PU3NYECKHE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCIIC U B KOHTEKCTE
CUTyallU  MPaKTUKO-OPHUEHTUPOBAHHOTO  XapakTepa: BbIABIATh NPUYUHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOUTh OOBsCHEHWE M3 | — 2 JIOTMYECKUX WIaroB C
NOMOIIBI0 | — 2 W3y4eHHBIX CBOMCTBA (pU3MUYECKHUX SBICHUH, (PU3UUECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH

1.7

pemiatb pacuéTHble 3agaud B 2 — 3 JeicTBHA, UCHONB3Yd 3aKOHBI U (HOPMYIIHI,
CBs3bIBaOIIME (DU3MYECKHE BEJIMYMHBI: HAa OCHOBE aHajM3a YCJIOBHUS 3aJlaud
3alMChIBaTh KPAaTKOE YCJIOBHE, BBIIBJIATH HENOCTATOK JAHHBIX ISl PELICHUS
3a/1a4M, BIOMPATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE /ISl €€ pelIeHus], IPOBOINUTh
pacyéTbl M CpaBHHMBATh TOJYYEHHOE 3HadeHHE (U3UYECKOM  BEITMUMHBI
C U3BECTHBIMU JJAHHBIMU

1.8

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO DELIUTh MPH MOMOLIM (PU3HUECKUX
METONOB, MCIOJIb3ysd  OIMCAaHUE  MWCCIECJOBaHUSA, BBIIEIATH I[POBEPSAEMOE
IIPEATNOJIOKEHNE, OLEHUBATh IIPaBUIBHOCTh NOPAJIKA MPOBEACHUS HCCIEIO0BAHMS,
JIeJ1aTh BBIBOJIbI

1.9

IPOBOAMTH ONBITHI 0 HAOMIOACHUIO (PU3NYECKUX SBICHUN WM (PU3NYECKUX
CBOWCTB TeJ: GOPMYIMPOBAThH MPOBEPSEMBIE MPEAIIONIOKEHHS, COOUPATH YCTAHOBKY
U3 MPeasoKeHHOro 00OpYJOBaHMs, ONMCHIBATH XOJ OMbITa U (HOPMYJIHPOBATH
BBIBOJIbI

1.10

BBITIOJIHATH prIMBIe I/I3MepeHI/I${ C HCIIOJOB30BAHUECM AHAJIOT'OBBIX HpI/I60p0B nu
JMATYUKOB (PU3MYECKUX BEIIMYMH, CPABHUBATH PE3YNIbTAaThl MU3MEPEHHH C Y4ETOM
3aJIaHHON a0COJIFOTHOW TTOTPEITHOCTH

1.11

MIPOBOAMTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETMYUHBI OT APYToii C
UCTOJIb30BAaHUEM TMPSIMBIX H3MEPEHU: IJIaHUPOBaTh HCCIIEAOBAaHUE, COOUPATh
YCTaHOBKY U BBINIOJIHATH U3MEPEHUs, CIIeys MPeII0KEHHOMY IIaHy, (GUKCUpOBaTh
pe3ysbTaThl MOTYYEHHOM 3aBUCUMOCTH B BUE TaOJIHIl U TpaUKOB, AETIaTh BHIBOBI
10 pe3yJIbTaTaM HCCIENOBAHUS

1.12

IMPOBOINTDH KOCBCHHBIC N3MCPCHUSA (I)I/I3I/I‘-IGCKI/IX BCJIIMYHMH: IJIAaHWPOBATb




U3MEpeHusi, cOOMpPaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEAysd NpPeIsIOKEHHOU
UHCTPYKIUU, U BEIYUCIIATH 3HAYEHHUE BEJIMYMHBI

1.13

coOyoIaTh TpaBWJa TEXHUKH OC30MAaCHOCTH TpHU paboTe ¢ 1abopaTOpHBIM
000py1I0BaHHEM

1.14

XapaKTepu30BaTh MPUHIMUIBI JEUCTBUS H3YyYEHHBIX NPUOOPOB U TEXHHUUYECKUX
YCTPOMCTB C OMOPOI HA UX OMUCAHUS, UCIIONB3Ys 3HAHUSI O CBOMCTBAX (PU3UIECKHIX
SBJICHUN 1 HEOOXO0IMMbIe (PU3NUECKIe 3aKOHOMEPHOCTH

1.15

pacrio3HaBaTh MPOCTHIE TEXHUYECKHUE YCTPOMCTBA M M3MEPHUTEIbHBIC MPHOOPHI O
CXeMaM M CXEMaTHUYHBIM PUCYHKaM, COCTAaBJISATh CXEMBI DJIEKTPUYECKHX LENeH ¢
IIOCJIEIOBATEIbHBIM U NAPAJIEIBHBIM COCAVMHEHUEM 3JIEMEHTOB, pas3jifyasl yClOB-
Hbl€ 0003HAYEHHUS HJIEMEHTOB JIEKTPUYECKUX LieneH

1.16

NPUBOJIUTH MpHUMEpPbl (HaXOAUTh HWHGPOPMAIUIO O MpPUMeEpPax) MPaKTHUYECKOTO
UCTIONIb30BaHUsl (PU3MUYECKUX 3HAHHWKA B TOBCEIHEBHON JKM3HH JUISI OOCCIICUCHHS
0€30MacHOCTH MpHU OOpalIeHUH C MPUOOpPaMHU U TEXHUYECKUMH YCTPONCTBaMH,
COXpaHEHHUS 3J0pOBbsi M COOJIOEHHUS HOPM SKOJOTMYECKOTO TIOBEACHHUS B
OKpYXKarolle cpene

1.17

OCYIIECTBIISATh TIOUCK MH(pOpManuu (U3HUYECKOTO CoAepKaHusi B ceTu MHTepHeT,
HA OCHOBE MMEIOIINXCS 3HAHUNA U MYTEM CpaBHEHHS JOIMOJHUTEIbHBIX HCTOYHUKOB
BBIJICTISITH MH(DOPMALIHIO, KOTOPAsl SBISETCS MPOTUBOPEUYUBOMN MM MOXKET OBITH HE-
JIOCTOBEPHOM

1.18

UCIIOJIb30BaTh IPU  BBIINOJHEHUM YUEOHBIX 3aJaHUil  Hay4HO-TIOIMYJIAPHYIO
auTepatypy (U3NYECKOTo COJEpKaHMsl, CIPaBOYHBIE MaTepHallbl, PECypChl CETH
WutepHer; Bnagerp npuéMamMu KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHuUs
uH(pOpMaLUU U3 OJHOIN 3HAKOBOI CUCTEMBI B JPYTYIO

1.19

co3/1aBaThb COOCTBEHHbIE IHCbMEHHBbIE U KPaTKHUE YCTHbIE cOOOIIeHus, 00o0mas
MH(OPMALIMIO U3 HECKOJIIBKUX UCTOYHHUKOB (PU3NYECKOTO COAECPKAHUSA, B TOM YHCIIe
yOJIMYHO MPEACTABIATh PE3YIbTAThI IPOSKTHON MIIM MCCIIEI0BATENbCKON AEATeNb-
HOCTH, IIPY 3TOM I'PaMOTHO MCIOJIb30BaTh N3yYEHHBIN IMOHATUHHBIN ammapar Kypca
(GU3UKH, COMPOBOXK/IATh BHICTYIUICHUE MTPE3eHTAIIUEH

1.20

IPYU BBIIOJHEHUH Y4E€OHBIX MPOEKTOB M HCCIEIOBAHUN (U3NYECKUX MPOLIECCOB
pacrpenesaTh 0053aHHOCTH B TPYIINE B COOTBETCTBUY C MOCTABICHHBIMU 33JjauaMH,
CIEINTHh 32 BBINOJHEHUEM IUIaHA JEHCTBUM M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBaThb COOCTBEHHBIH BKJIAJ B JEATENbHOCTb TPYMIbI, BBICTPAUBATh
KOMMYHHMKaTHBHOE B3aMMOJEHCTBHE, TPOSBIISis TOTOBHOCTh pa3peniaTb KOH(INKTHI

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

Kon
paznena

Kon

QJICMCHTA

TCIIJIOBBIC ABJICHUA

HpOBepHeMLIe OJICMCHTDBI COJACPpIKaHUA

6.1

OCHOBHBIE MOJIO)KEHHUSI MOJEKYISIPHO-KMHETUYECKON TEOPUU CTPOEHUS Be-
niectBa. Macca u pasmepbl MosieKysl. ONbIThI, MOATBEPKAAIOIINE OCHOBHBIE
MTOJIOKEHNS MOJIEKYJISIPHOKUHETHYECKON TEOpUHN

6.2

Mogenu TBEPIOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHUM BemecTBa. Kpu-

CTAJNIMYCCKHUE 1 aMOp(bHBIe TCIIa

6.3

OObsicHEeHHE CBOWMCTB Ta30B, JKUJIKOCTEH W TBEPABIX TEJI HA OCHOBE IIOJIO-
YKEHHUI MOJIEKYJIISIPHOKUHETUYECKOU TEOPUH

6.4

CMauuBaHue U KalmWJJISIPHBIC ABJICHUA

6.5

TennoBoe paciipCHUC U CKaTUC




Temnepatypa. CBs3b TeMmIepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBUIKEHHUS

6.6
YaCTHIL
6.7 Buytpennsas sueprusi. CrocoObl M3MEHEHHS BHYTPEHHEW SHEPruM: Terio-
' nepenavya u CoOBepIIeHHe paboThI
6.8 Bunel Temonepenayn: TEMJIONPOBOIHOCTD, KOHBEKIIMS, N3TyUYEHUE
6.9 KonunuecTBo TemioTel. Y aenbHas TEIIOEMKOCTh BEILIECTBA
6.10 TennooOMeH U TEII0BOE paBHOBECHE. Y paBHEHHUE TEIJIOBOIO OasiaHca
6.11 [InaBneHue n oTBEpAECBaHNE KPUCTAIMYECKUX BEUIECTB. Y A€JIbHAS TEIUIOTa
IJ1aBJICHUS
[TapooGpa3oBanue u koHaeHcanus. Mcnapenue. Kunenue. Y nenpHas Temiora
6.12 napooOpa3zoBaHusi. 3aBUCUMOCTh TEMIIEPATyphl KUIEHUS OT aTMoc(epHOro
JABJICHUS
6.13 BnaxHocTs Bo31yxa
6.14 DHeprus TOIMBa. Y IeiabHask TEeNI0Ta CropaHus
6.15 [TpuHIUTIBL pabOTHI TEILUIOBBIX zIBHraTenfiﬁ KIIJ rennosoro nsurarens. Ten-
JIOBBIE JIBUTATEIIH U 3aIUTA OKPYXKAIOIIEH Cpebl
6.16 3aKOH COXpaHEHMS U MIPEBPALEHUS SHEPTUU B TEIUIOBBIX IIpoLeccax
[IpakTuueckue padbOTHI:
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYIISIPHOTO MPUTSIKECHHUSL.
OnpIThI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MJIM caxapa.
OnpITHI 110 HAOMIOACHUIO TETIOBOTO PACIIMPEHUSI Ta30B, KUAKOCTEH U TBEP-
JIBIX TEJI.
Omnpenenenue AaBieHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OnbIThI, AEMOHCTPUPYIOIIKE 3aBUCUMOCTD JaBJICHUS BO31yXa OT €ro oobéma
Y HarpeBaHUs WM OXJIAKICHUS.
[IpoBepka THMOTE3bI JIMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJIOMKA KHJIKOCTH
6.17 B TEPMOMETPUYECKOM TpyOKe OT TeMIepaTyphl.
Habntonenne n3MeHeHUs] BHYTPEHHEH SHEpPrHM Tela B Pe3yjbTaTe TEIUIo-
nepenayu U paboThl BHEIIHUX CHIL
WccnenoBanne sBIEHUS TEIUIOOOMEHA IMIPU CMEIIMBAHUM XOJOAHOM U
ropst4eii BOABL.
OmnpeneneHne KOIUYECTBA TEIUIOTHI, MMOJIYYEHHOTO BOJOM MpPH TEIJI000MEHe
C HarpeThIM METAINTMYECKUM LIMJIUHIPOM.
Onpenenenue ynenbHON TEIIOEMKOCTH BEILECTBA.
HccnenoBanue npouecca uCapeHusl.
Onpenenenre OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.
Omnpenenenue yaeabHON TEIIOTHI TUIABJICHUS JIbJIA.
@dusnyeckue  SABICHUS B NPUPOJAE:  MOBEPXHOCTHOE  HATSIKEHHE
6.18 U KalWUISIpHBIE SIBJICHUS B NPHUPOAE, KPUCTAUIBI B MPHUPOJIE, H3IyUYECHUE
ConHua, 3aMep3aHue BOJAOEMOB, MOpPCKUE Opusbl; 00pa3oBaHHE POCHI,
TymaHa, UHesl, CHera.
TexHuueckue ycTpoONCTBA: KaNWJUISIPbl, TPUMEPHI MCIOIb30BaHUS KPUCTAII-
6.19 JIOB, KUJKOCTHBIN TEPMOMETP, JaTUUK TEMIIEpaTyphbl, TEPMOC, CUCTEMA OTOII-

JICHUs1 IOMOB, TUTPOMETPBI, ICUXPOMETP, MapoBasi TypOUHa, ABUraTeIb BHYT-
PEHHETO CrOpaHHUsL.

OnextpMYECKUE U marHuTtHbIE BIICHUS

7.1 Onexrpuszauus Tei. J[Ba poaa dJIEKTPUUECKUX 3apsI0B
BsaumopeiictBue 3apspkeHHbIX Tenl. 3akoH KyrnoHa (3aBUCMMOCTH  CHIIBI
7.2 B3aUMOJCHCTBUS 3apsDKCHHBIX TEJI OT BEIWYUHBI 3apsfoB U PACCTOSHUSA

MEXy TeJIaMu)




Onektpuyeckoe mnoje. Hampsok€HHoOCTh snekTpudeckoro moiis. [IpunHimn

73 CYTMEPIIO3UIINH JIEKTPUUECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE)
74 Hocurenu snexktpudeckux 3apsiioB. DJIEMEHTAPHBIA SIEKTPUUECKUNA 3apsl.
' Crpoenue atoma. [IpoBOTHUKY U AUDIIEKTPUKHU

7.5 3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsiaa

76 DNeKTpUYeCKUd TOK. YCIOBHS CYIIECTBOBAHHUS JJIEKTPUYECKOTO TOKa.
HcTouHMKH MOCTOSHHOTO TOKA

77 I[eﬁCTBI/ISIUBJIeKTpHLIeCKOFO TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE). DJIeK-
TPUUECKUN TOK B JKUJKOCTSIX U razax

7.8 Onexrpuueckas nenb. Cuia Toka. DJIeKTpudeckoe HanpsKeHUe

7.9 CornpoTuBiieHHE MPOBOAHUKA. Y JEIBHOE COMPOTUBIICHUE BEILIECTBA

7.10 3akon OMa it yyacTKa Lenu

7.11 [TocnenoBarenbHOE U MapalieIbHOE COCTUHEHUE MPOBOIHUKOB

7.12 PaGota u MolHOCTE AneKkTpudeckoro Toka. 3akoH J[xoyns — Jlenna

713 DNEeKTpUYECKHe IEeNu M TOTPEOUTENH JJICKTPUUYECKOW HHEpPruu B OBITY.
Kopotkoe 3ambikanue

7.14 [TocTrosinHbie MarHUTHI. B3anMoelicTBHE MOCTOSSHHBIX MarHUTOB

715 MaruutHoe none. MarautHoe mosie 3eMiIu M €ro 3HaueHUe MJs JKU3HHU Ha
3emie

716 OmneiT DpcTena. MarHuTHOE MOJIe AIIEKTPUYECKOro Toka. [IpuMeHeHune sex-
TPOMAarHUTOB B TEXHUKE
JleficTBe MarHUTHOTO TIOJISI HA TMPOBOJAHUK C TOKOM. OJEKTPOABUTATEIb

7.17 MOCTOSIHHOTO TOKa. Vcronb30BaHWE AIIEKTPOJABUTraTeNied B TEXHHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE

7.18 Omnbitel @apanes. SABneHue snekTpoMariuTHOM uHAYKIMU. [IpaBuno Jlenna

719 DnexTporerepatop. CrocoObl MOMyUEHUs ANEKTPUIECKON SHEPTUU. DIEKTPO-
CTaHIIMU HA BO30OOHOBIISIEMBIX UCTOUHUKAX SHEPTHUH
[IpakTudeckue pabOTHI:
OnbIThl 10 HAOIOICHUIO JIEKTPU3AINHN TEJl UHAYKIIUEH U MPU COMPUKOCHO-
BEHHH.
UccnenoBanue AeMCTBHS 3IEKTPUUYECKOTO IMOJS HA MPOBOJHUKU M JUAJIEKT-
PUKH.
COopxka u mpoBepka pabOThI AMEKTPUIECKON IEMH MOCTOSHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynupoBaHue HaMPSIKEHUSI.
HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO YEpe3 PE3UCTop, OT CO-
MIPOTHUBJICHUS PE3UCTOPA U HATIPSKEHUS HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh AJIEKTPUUYECKOTO CONMPOTUBIIECHUS

7.20 MMPOBOJIHHUKA OT €T0 JIJTMHBI, TIJTOIIAIN TTOTIEPEYHOTO CEYCHHS U MaTepHaia.

[IpoBepka mpaBWJIa CIIOKEHHMS HAIPSHKEHUHM TPU  MOCIEA0BATEIbHOM
COEMHEHUHN NBYX pe3uctopoB. [IpoBepka mpaBwia uisi CWIbl TOKAa IMpH
MapajyIEIbHOM COCIUHECHUH pe3uctopoB. OnpeneneHue paboThI
3JIEKTPUYECKOTO0 TOKa, MAYHIEro 4epe3 pe3uctop. OnpeneneHne MOIIHOCTH
JJIEKTPUYECKOIO0  TOKa,  BBIACISIEMOM  Ha  pesucrtope. MccnenoBanue
3aBUCUMOCTH CHWJIbI TOKAa, MAYIIErO0 4Yepe3 JIAMIIOYKY, OT HAMpPSIKEHHS Ha
Hel. Onpezenenue KIIJI Harpesareis. MccnenoBanue MAarHUTHOTO
B3aUMOJICVCTBUSL TMOCTOSHHBIX MAarHuToB. M3ydyeHne MarHuTHOro moJss
MOCTOSIHHBIX MAarHUTOB TPU MX OOBEIWHEHUH U pa3zieneHuu. MccnemoBanue
JNEUCTBUSI  DJIGKTPUUECKOTO TOKAa HA  MAarHUTHYIO  CTpenky. OTBITHI,
JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJICMCTBHS KaTYIIKU C TOKOM U




MarHuTa OoT CHJIbl TOKa U HaIlpaBJICHUs TOKa B KaTyuike. M3ydyenue nelictBus
MAarHuTHOTO TOJIi Ha MPOBOJHHUK C TOKOM. KOHCTpyHpoBaHUE M HU3y4UEHUE
pabotel  anektponBurarens. Usmepenne  KIIJ[  snexTponBurarenbHOi
ycTaHOBKU. ONBITBI MO  HCCICAOBAHUIO  SIBICHUS  DJIEKTPOMArHUTHOM
WHIYKIUM:  HCCIEAOBAaHWE W3MEHEHMH 3HAUeHUsT W  HaIpaBlCHUS
WHJIYKIIHOHHOTO TOKa

7.21

dusnueckue sBICHUA B IPUPOJE: IIEKTPUUECKUE SIBIEHUSA B aTMocdepe,
AJIEKTPUUYECTBO JKMBBIX OPraHU3MOB, MAarHUTHOE TOJe 3eMiH, JApeid
IIOJIFOCOB, POJIb MArHUTHOT'O NOJIS AJIs1 )KU3HU Ha 3eMIIe, IOJISIPHOE CUSTHUE

71.22

TexHuyeckue ycTpoilcTBa: 3JEKTPOCKON, aMIEPMETP, BOJIBTMETP, pPeocTarT,
CU€TUMK DIEKTPUYECKOH OSHEPrHM, DSJICKTPOOCBETUTENIBHBIE MPUOOPHI,
HarpeBaTesbHbIC ANEKTPONPUOOPHI (mpumepsl), JNEKTPUUYECKUE
MIPEIOXPAHUTENH, BJIEKTPOMArHUT, 3JEKTPOIBUIATENb IIOCTOSHHOIO TOKA,

reaepaTtop IMOCTOAHHOI'O TOKa

HPOBEPAEMBIE HA OI'D 110 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

Kon
IPOBEPSAEMOTO
TpeOOBaHMS

[IpoBepsiemble TpeOOBaHMS K MPEIMETHBIM pe3yibTaraM 0a30BOrO YPOBHSA
OCBOEHHUSI OCHOBHOW 00pa3oBaTeibHONW MpOrpaMMbl OCHOBHOI'O  OOILIEro
oOpa3zoBanus Ha ocHoBe PI'OC

[Tonnmanne ponw (U3WKK B HAYYHOM KapTUHE MHpPA; CHOPMUPOBAHHOCTH
0a30BBIX MPEACTABICHUI O 3aKOHOMEPHOW CBS3M U MO3HABAEMOCTU SIBJICHHMA
MIPUPOJIBI, O POJIH IKCIIEPUMEHTa B (PU3HKE, O CUCTEMOOOpa3yIomel poiu GU3NKU
B Pa3BUTUM €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOIOTUN, 00 DIBOIIOIUU
(hbU3UYECKUX 3HAHUM M UX POJIM B I[EJIOCTHOM €CTECTBEHHOHAYYHOU KapTHHE MHUPA,
0 BKJIaJI¢ POCCHUICKUX M 3apyOCKHBIX YYEHBIX-(H3UKOB B pa3BUTHE HAYKH,
00BSCHEHHE MPOIECCOB OKPYKAIOIIETO MUPA, PA3BUTHE TEXHUKU U TEXHOJIOTUHN

3HaHMS O BHUJAX MarepuM (BELIECTBO MU IOJIE), O JBMKEHHM Kak CHocobe cy-
IIIECTBOBAHUS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOI TEOpUH CTPOEHMSI BEIIECTBA, O
(GU3NYeCKOil  CYNIHOCTH  SBIICHWH TPUPOABI  (MEXaHWYECKHUX, TEIJIOBBIX,
3JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHE pa3jinyaTh SBJICHUS MO OMMCAHUIO UX
XapaKTepHBIX CBOWCTBHM Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIAHHOE
¢usnyeckoe  SABJIEHUE; YMEHME  paclio3HaBaTh  MPOSBICHHE  HU3YYEHHBIX
(GU3NYEeCKUX SIBIICHWH B OKPYKAIOIIEM MHpE, BBLICTSAS WX CYIIECTBEHHBIC
CBOICTBa (IPU3HAKH)

Bnanenue ocHoBaMH MOHSTHIHOIO armapara ¥ CUMBOJIMYECKOTO SI3bIKa (PU3UKU U
UCMOJb30BaHUE MX JJIs pelleHus] Y4eOHBIX 3a]ay; yMEHUE XapaKTepH30BaTh
CBOMCTBA TeJ, PU3NYECKUE SBIICHUS U MPOLIECCHI, UCHOB3YS (PyHIaMEHTAJIbHbIE
Y OMIIIPUYECKUE 3aKOHBI

VMenue onuceIBaTh HN3YUCHHBIC CBOICTBA TSI U (1)I/I3I/ILIGCKI/IG ABJICHUSA, UCIIOJIB3Ys
Q)HSI/I‘ICCKHG BCJINYHHBI

Brnanenue ocHOBaMH METOZOB HAYYHOTO MO3HAHUS C YUETOM COOJIIOICHUS TTPABUIT
0e3omacHOTO TpyAa: HaOoAeHNE (PU3HUECKUX SIBICHHI:

YMEHHE CaMOCTOSITENIbHO COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY U3 JAHHOTO
Habopa 000pyIOBaHUS 110 MHCTPYKIIUH, OTIMCHIBATH XOJ OTBITA U 3aMCHIBATh €T0
pe3ynbTaThl, (OPMYIUPOBATH BHIBOJIBI;

MPOBEJICHUE TPSMBIX M KOCBEHHBIX H3MEpPEeHHH (DU3MYECKHX BEIUYUH: YMEHUE




IUIaHUPOBATh HU3MCPCHHA, CAMOCTOATCIBHO CO6I/IpaTb SKCIICPUMCHTAJIbHYIO
YCTaHOBKY MO HMHCTPYKIMH, BBIYHCIATH 3HAUEHUE BEIMYMHBI U aHAJIU3UPOBATH
MOJyYCHHBIE PE3YJAbTATBl C YYETOM 3aJaHHOM IMOTPEMIHOCTH PpE3yJIbTaTOB
HU3MEPEHUI;

MMPOBCACHUC HECIOXHBIX SKCIICPUMCHTAJIBHBIX HCCHCHOBaHHﬁ; CaMOCTOATCIBHO
co0uparh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U MPOBOAMTH HCCJIEIOBAaHUE IIO
HHCTPYKIMU, NPCACTABIIATH IMOJYYCHHBIC 3aBHUCHUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCIIMYHNH B
BUJE TaOiull U rpauKoB, YUYUTHIBATh IOTPEIIHOCTH, JeJaThb BBIBOJABI IIO
pe3yJibTaTaM MCCIEA0BaHUS

[ToHnMaHMe XapaKTEpPHBIX CBOMCTB (PM3UUECKUX MOAEJEH (MaTepualibHas TOYKa,
a0COJIOTHO TBEPAOE TENO, MOJIENIM CTPOEHUS Ia30B, KUAKOCTEH W TBEPABIX Tell,
IUIaHETapHas MOJENb aToMa, HYKJIOHHAas MOJIE€JIb aTOMHOIO sipa) U yMEHHE
IPUMEHSTh UX JUIsl O0BSICHEHUS! (PU3UYECKUX ITPOLIECCOB

YMeHue oOBACHATH (pru3MyYecKHe NpPOIecChl M CBOICTBAa Tel, B TOM YHCIE U B
KOHTEKCTE CHUTyalull IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YacTHOCTH,
BBISIBIISITh TIPUYMHHO-CIICICTBEHHBIC CBSI3U M CTPOUTH OOBSICHEHHE C OMOpPOH Ha
U3yuyeHHble  CBOiicTBa  (U3MYECKUX  SBJICHMH,  (U3MUECKHE  3aKOHBHI,
3aKOHOMEPHOCTH M MOJEIN

YmMmenue pemath pacuéTHble 3afaud (Ha Oaze 2 — 3 ypaBHEHMil), MCMONb3YA
3aKOHBI W (OPMYJBI, CBS3BIBAIONINEC (DU3UYECKHE BEIMYUHBI, B YaCTHOCTH,
3alUChIBaTh KPAaTKOE YCJIOBHUE 3a7auM, BBISABIATH HEIOCTAIOLIUE JAHHbBIC, BBI-
OupaTth 3aKOHBI W (HOPMYIIBI, HEOOXOAWMBIC s €€ PEeIICHHS, HCII0JIb30BaTh
CIpaBOYHBIE JAHHbIE, NPOBOAUTH pacy€Tbl M OLIEHUBATh PEATUCTUYHOCTD
MOJIYYEHHOTO  3HAueHUs  (U3UYECKOM  BEIMYMHBI, YMEHHUE  ONpPEACIIITh
pa3MepHOCTh (U3MUYECKON BEJIMYMHBI, TOTYYCHHON PH PEIICHUH 3a7auu

YMeHue xapakTepHu30BaTh NPUHLMIBL ACUCTBHUS TEXHUYECKHX YCTPOWCTB, B TOM
yyciie ObITOBBIX NMPUOOPOB, U MPOMBIIUIEHHBIX TEXHOJIOTMYECKUX IPOLECCOB I10
UX OIMCAHHIO, HUCHOJb3yd 3HAHMA O CBOMCTBaX (U3MYECKUX SBICHUN U
Heo0X0/IMMBbIe (PHU3HUECKHE 3aKOHOMEPHOCTH

10

YMeHue UCoiIb30BaTh 3HAHUS O (PU3MUYECKUX SBICHHUAX B MOBCEIHEBHOM JKU3HU
uig obecrieueHus: 0€30MacCHOCTH MNpU OOpalleHUH ¢ OBITOBBIMHM MpuOOpamMu U
TEXHUYECKMMHU YCTPOWCTBAMM, COXPAHEHHUS 3/I0pOBbsi U COONIOACHUS HOPM
9KOJIOTMYECKOTO MOBEJCHUS B OKPYXAIOLIEH Cpeze; MOHNMaHne HEeoOXOAUMOCTH
IPUMEHEHMsI TOCTHKEHUH (PU3MKU U TEXHOJIOTUH Ui pallMOHAIBbHOIO MPHUPOJIO-
TIOJTb30BAHHS

11

OmnbIT moucka, npeoOpa3oBaHMs U NpPEACTaBICHUS HHPOpPMaLUU (U3NIECKOTO
coJiepKaHus C HCIOJIb30BaHUEM MH(}OPMaLMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH; YMEHHE OIIEHHWBATh JOCTOBEPHOCTh IOJyYEHHOH HWH(OpPMALUU Ha
OCHOBE HMEIOIIMUXCS 3HAHUM U JONOJIHUTENbHBIX HCTOYHUKOB; YMEHHE
UCMOJb30BaTh MpPHU BBHINOJHEHUH YUYEOHBIX 3aJlaHMil  Hay4yHO-TIOMYJSPHYIO
JTUTEepaTypy (pU3MUECKOro coaepikaHus, CIPaBOYHbIE MaTepUalbl, PECypChl CETH
WuTepHer; BnajieHne 0a30BbIMM HaBBIKAMU TMpeoOpa3oBaHUs HH(GOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBl B JPYryl0; YMEHHE CO3/1aBaTb COOCTBEHHBIE
MUCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpMAIMM U3 HECKOJIBKHUX
HMCTOYHUKOB

HEPEYEHDB 3JIEMEHTOB COAEP/KAHUA, ITPOBEPAEMbBIX HA OI'D

HO ®U3UKE

Konx

[TpoBepsiemMbIil 2JIEMEHT COAEpKaHUS

MEXAHUWYECKUE ABJIEHUA




Mexanuueckoe aBwkeHue. MarepuanbHas Touka. Cucrema orcuéta. OTHOCUTEIBHOCTD

11
JIBYDKEHUS
12 PaBHOMepHOE U HepaBHOMepHOe aBHkeHHe. CpenHsas ckopocTb. DopMysa A BBIUUCIECHUS
' cpenHelt ckopoctu: v = S/t
PaBHOMEpHOE NpsAMOIMHENHOE ABMKEHHE. 3aBUCUMOCTb KOOPAUHATHI TeJla OT BPEMEHHU B CITy-
Yae PaBHOMEPHOT'O IPSIMOJIMHEHHOTO IBUKCHUS:
13 | x(t)=x,+vt
I'paduky 3aBUCUMOCTH OT BPEMEHH J1JIsl IPOEKIMH CKOPOCTH, TPOEKLUH IIepEMELCHUs, ITyTH,
KOOPAMHATHI IPH PABHOMEPHOM IMPSIMOJIMHEHHOM JIBHKCHUN
3aBUCUMOCTh KOOPAMHATHI T€la OT BPEMEHHU B CIydae PaBHOYCKOPEHHOI'O IPSIMOJIMHEHHOro
JIBYDKEHUS:
2
Sp(f) =V, *I+a* <
Fn
@opMyiibl Uil OPOSKIUM MEPEMEIIECHUs, MPOEKLIUU CKOPOCTH U MPOEKIUH YCKOPEHUs IpU
PaBHOYCKOPEHHOM MPSIMOJIMHEHHOM JIBHKCHHU:
FL2
14 | SxO=pf+a,- 30
U.r('f] =Upy T4 Z,
a.(f)=canst,
2 1 _ 5
Uar — Uy 44,5,
I'paduku 3aBHCHMOCTH OT BpEMEHH ISl TPOEKIWU YCKOPEHHWs, IPOEKIUU CKOPOCTH,
MIPOEKIUH MTePEMEIIEHUS], KOOPAUHATHI IPU PAaBHOYCKOPEHHOM MPSMOJIUHEHHOM JBH>KEHUH
CBobGosnHoe maneHue. Popmysbl, ONUCHIBAIOIIME CBOOOJHOE TaJieHHE Tejla MO BEPTUKAIH
15 (IBUKEHUE Tella BHU3 UM BBEPX OTHOCUTENIbHO MOBepXHOCTH 3eMin). ['paduku 3aBucumoctu
' OT BPEMEHU JJIsl MPOEKIMH YCKOPEHUS, MIPOEKIIUH CKOPOCTH U KOOPAMHATHI IPU CBOOOIHOM
Ma/ICHUU TEJa N0 BEPTUKAIIH
CKopocTh paBHOMEPHOTO ABMKEHHSI TeJIa 0 OKpY>KHOCTH. HanpaBieHne ckopocTH.
®opmyra 1715 BBIYUCIEHUS CKOPOCTH Yepe3 pauyc OKPYKHOCTU U MepuoJi oOpallieHus:
_2mR
T
IlentpocTpemMuTensHoe yckopeHue. HampaBieHue IEHTPOCTPEMHUTENBHOIO YCKOPEHHS.
dopmyia 1715l BRIYUACICHUST YCKOPEHUS:
1.6 2
a. = L
"R
®opmyiia, cBSI3bIBaIOLIAs IEPUO U YACTOTY OOpaICHUS:
V= !
T
Macca. [InotHoCTh BemecTBa. @opmyra A BBIYUCIEHHS IIOTHOCTH:
m
1.7 =—

V




1.8

Cua — BekTopHas Gusnueckas BenuunHa. CII0KeHUe CUIT

1.9 | SIBnenue nnepuuu. IlepBriii 3akoH HeroToHa
Bropoii 3akon HerotoHa:
110 |F=m -a
CoHarpaBJIe€HHOCTh BEKTOpPAa YCKOPEHHUs Tela U BEKTOpa CUJIbL, ICHCTBYIOIIEH Ha TEJIO
B3aumoneiicteue ten. Tpernii 3akoH HeroToHa:
LIV Fy g =-Fiy
Tpenune Mokost U TpeHUe CKOoJbxkeHusa. Popmyna s BBIYUCICHHUS MOIYJS CHIbl TPEHUS
CKOJIbXKCHUS:
1.12 r
FT‘P =l-N
Hedopmarus Tena. Yrpyrue u Heynpyrue aedopmanuu. 3aKoH yrnpyroi aedhopmannuu (3aKoH
I'yka):
1.13 .
F=k-Al
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSATOTEHUS:
My -MA
F = G - '—_\—
R
114 | ¢ Y 6
Wja TSHDKECTH. Y CKOPEHHE CBOOOIHOIO MaICHHUS.
dopmyna 71 BBIYUCIICHUS CUIIBI TSHKECTH BOIM3H noBepxHocTH 3eminu: F = mg.
JBuxenue tuiaHeT Bokpyr Comnua. IlepBas kocmuueckas ckopocTb. HeBecomocTs u
Neperpy3Ku
Nwmnynbe Tena — BekTopHas puznyecKkas BeIMUHHA.
115 | p=md
Nmnynbe cucremsl Ten. U3MeHnenne nmnyinbca. MIMITynbe Criibl
3aKOH COXpaHEHUs UMITYJIbCa AJI1 3aMKHYTON CUCTEMBI TEII:
1.16 | p=myU +m,L, =const
PeakTuBHOE ABM)KEHNE
Mexanunueckas padota. @opmyra st BHIYUCICHUS pPaOOThI CUITBI:
A=Fsoosa
1.17 Mexanndeckas MOIIHOCTE:
V=2
I
Kunernueckas u mnoreHuuanbHass »sHeprus. @opmyna [Uis BbIUKCICHHUS KHHETUYECKOU
SHEPTUu:
2
mu-
118 | Ex=—5—

Teopema 0 kmHeTHueckoW 3Hepruu. @opMyna sl BBIYHMCICHHS NMOTEHUUAIBHOW SHEPTUH
Tela, MOIHATOrO
Haj 3eMiEii:




E_=mgh

Mexanndeckast OHEPIuUs:

E=E.+E P
1.19 .
3aKOH COXpaHEHUs MexaHudeckod oHepruun. Dopmyna I8 3aKOHAa COXpaHEHHUS
MEXaHUYECKOH SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBparnieHne MeXaHMYECKON SHEPTUU IPU HATMYUU CUJIbI TPEHUSL.
[IpocTbie MexaHU3MBIL. «30JI0TOE MPABUIIO» MEXAHUKH.
Poruar. Momenrt cuiisl: M - FI.
YcnoBue paBHOBECHS pblyara:
M +M, +..=0
1.20 . .
[ToxBrxHBIN 1 HenoABWXKHBINA 0;10ku. KIT/] mpocThIXx MeXaHW3MOB,
n= ‘%ma&m
"4‘3&'[1:3113333.3
JlaBiieHre TBEPAOTO TENA.
@opMyna 17151 BBIYMCIICHUS 1aBJICHHs TBEPIOIO Tena:
_F
P=%
1.21 | JlaBnenwme raza. AtmochepHoe AaBICHHE.
I'unpocraTuueckoe AaBjieHUE BHYTPH KUJKOCTH.
®opMyia 1711 BBIYMCIICHUS 1aBJICHUS] BHYTPHU KUIAKOCTH:
P=pgh+Pn,
1.22 | 3akon [lackays. 'mapaBinyaeckuii mpecc
3akoH Apxumena. dopmyrna Ajig ONPEAENCHUs] BBITAIKUBAIOIIEH CUJIbI, JEHCTBYIOLIEH Ha
T€J0, HOrPYKEHHOE B )KUJIKOCTh WJIU Ta3:
1.23 -
F Aprm. T PE v
Ycnosue muiaBanus tena. [InaBanue cyoB v BO3yXOIUIaBaHUE
Mexannyeckue KojiebaHus. AMIUIUTYa, TEpUOa W dYacToTra Kojiebanuit. @opmyna,
CBSI3BIBAIOIIAS YACTOTY U MEePHOJI KoneOaHuH:
1.24
Vv = l
T
1.25 Matematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliienue 3Hepruu npu KojaedareaIbHOM JIBU-
' YKEHUU
1.26 | 3aryxaromnue kojeOanus. BeiHyXIeHHbIC KojieOanws. Pe3oHaHc
Mexanuueckue BOJHBL. [IpomonbHbIE W TOmEpeyHble BOJMHBL. J[JIMHA BOJHBI U CKOPOCTH
1.27 | pacnpocTpaHeHUs BOJHBI:
h=v-T
128 3ByK. I'poMKOCTh M BbICOTa 3BYyKa. OTpa)k€HHE 3BYKOBOW BOJIHBI Ha TpaHUIE JABYX CpEl.
' Wndpa3Byk u ynpTpa3Byk
[IpakTudeckue paboThI
1.29 W3mepenue cpenHelt MIOTHOCTH BEIIECTBA; apXUMEIOBOM CHIIbI; )KECTKOCTHU MPYXKUHBI; KOA(-

¢bunmeHTa TpeHUsl CKOJIBKEHUs; paOOThl CUIIBI TPEHHUS, CHIIBI YIIPYTOCTH; CpPelIHEH CKOPOCTH
JBIDKEHUST OpyCKa 1O HAKJIOHHOW IUIOCKOCTH, YCKOPEHHsI OpyCcKka TpH JBWKEHUU TI0




HAKJIOHHOM TIJIOCKOCTH; YacTOThl W MEpHoAa KOJIeOaHWH MaTeMaTHYeCKOro MasTHHKA;
4acTOThl U NEepUoja KojieOaHU MPYKUHHOTO MasTHUKA; MOMEHTa CHJIbI, JEHCTBYIOLIErO Ha
pbryar; paboThl CHJIBI YIPYTOCTH NPHU MOIBEME Ipy3a C MOMOIIBIO HEMOABIKHOTO OJIOKa;
paboThI CUIIBI YIIPYTOCTH MIPU MOABEME TPY3a C MOMOIIBIO MOJIBHXKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOH CHIIBI OT 00bEMa MOTPY>KEHHON YacTH Tela M OT
IUIOTHOCTU HUJAKOCTH; HE3aBUCUMOCTH BBITAIIKMBAIOLIECH CHUJIBI OT MAcChl Teja; CUIIbl TPEHUS
CKOJIBKEHUSI OT CHJIbBI HOPMAQJIBbHOI'O JABJIEHMSI M OT pOJa IOBEPXHOCTH; CHJIbI YIIPYIOCTH,
BO3HUKAIOIIEH B MPYKHHE, OT CTeNeHH JedopMaluu MPY>KUHBI, YCKOPEHHs] OpycKa OT yria
HAKJIOHA HAIpPaBJISIONICH; mepuoaa (4acToThl) KOJICOAHWH HHUTSHOTO MAasSTHHKA OT JIMHBI
HUTH; TIepHoja KoyiebaHUil MPYKMHHOTO MasiTHUKa OT Macchl Ipy3a U KECTKOCTHU MPY>KUHBI,
UCCIICIOBAaHNE HE3aBHUCUMOCTH TMEpUoJa KOJCOAHWH HUTSHOTO MAasTHHKA OT MacChl
rpy3a. [IpoBepka ycnoBus paBHOBeCHs pplyara

dusndyeckue ABJICHUA B mpupoAc: MPUMCEPLI ABUIKCHHA C PA3JIMYHBIMHA CKOPOCTAMU B JKUBOH B
HEXXHUBOM npuponae, I[efICTBI/IC CWJIbI TPCHUA B MPUPOAC W TCXHHUKE, IMPUIIUBBI U OTJIMBBI,

1.30 | nBuxkenue nuaHer COJIHEYHOH CHCTEMBI, PEAKTUBHOE JBM)KEHUE >KUBBIX OPraHU3MOB, PblYaru
B TeJIe YeNOBEKa, BIUSHHE aTMOC(HEPHOTO JaBICHHUS HA XHBOW OpPraHW3M, IUIaBaHHE PHIO,
BOCIIPHUSATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUUECKUE BOJIHBI, IIyHAMH, 3XO
TexHuueckue ycCTpOWCTBA: CIUJOMETP, JATUYUKU IIOJOXKEHUS, PACCTOSHUS U YCKOPEHU,
JTMHAMOMETD, MMOAUINITHUKY, PAKETHI, phIYar, MOABMKHBINA U HETIOABMKHBIN OJIOKH, HAKJIOHHAs

1.31 | mocKoCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOLIAIOIIUECS COCYbl, YCTPOWCTBO BOAOIPOBO/IA,
THJIPABIMYECKUN TIpecc, MaHOMETP, OApOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp,
9XO0JIOT, UCIIOJIb30BAHUE YIbTPA3BYKa B ObITY U TEXHUKE

2 TEITJIOBBIE ABJIEHU S
OCHOBHBIEC TIOJOKECHUS MOJEKYJISIPHO-KHHETUYECKOH TEOpUU CTPOEHHs BemecTBa. Moaenu

2.1 | TBEpOOro, )KUIKOr0 U razoo00pazHoro coctossHui BemiectBa. Kpucraminueckue u amopdHbie
Tena

29 JlBmwkeHne uyacTull BemiecTBa. CBA3b CKOPOCTH JABIJKEHHMsS YacTHIl C TeMIepaTypoil.
BpoyHnoBckoe nBuxkenue, mupdysus

2.3 | CMauMBaHue U KaWUISIPHBIE SIBJICHUS

2.4 | TennoBoe paclIMpeHe U CoKaTHe

2.5 | TemmoBoe paBHOBecHe

26 Buytpennss sHeprus. PaGora u Temionepeaya Kak CHocoObl M3MEHEHUS BHYTpEHHEH
SHEPTUU

2.7 | Bugpl Teronepeaayn: TEIIONPOBOJHOCTb, KOHBEKIUS, U3ITydeHHE
HarpeBanue u oxnaxaenue ten. KonuuecTBo TemaoThl. Y iesbHas TeMI0EMKOCTB!

28 | o=cm(t,-1,)
3aKOH COXpaHEeHHUsl PHEPTUH B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIUIOBOro OaaHca:

29 Ql _QE —”I:O

210 Hcnapenne n koHneHcanus. VI3MeHeHne BHYTPEHHEN SHEPIUH B IIPOLIECCE UCITAPEHUs U KOH-
nencanuu. Kunenue xunkoctu. Y nenpHas TemioTa napoodpasoBanus: L = Q/m

2.11 | BnaxxHocTh BO3ITyXa
[TnaBnenne n kpuctaum3anus. Vi3sMeHeHre BHYTPEHHEH YHEPTUU TIPH TIJIABICHUH M KPHCTAI-
JU3aMU. Y IeNbHas TeIUIoTa IUIaBICHHS:

2.12

2=2
m
2.13 | BHyTpeHHss SHeprus cropaHusi TOIUIMBA. Y IeNbHas TEIIoTa cropaus Tommmsa: g = Q/m
2.14 | Tlpuniuns! paboTs! TeroBsix apurateneid. KI1/] rennoBoro neurarens




[IpakTuyeckue paboThI

W3mepenue yaeapHONM TEIUIOEMKOCTH METAUIMYECKOr0 IWIMHIPA; KOJWYECTBA TEIUIOTHI,
MOJyYEHHOTO BOJOW KOMHATHOM TeMmnepaTypbl (PMKCHPOBAHHON MaccChl, B KOTOPYIO OITyIIEH
HarpeTeli LMJIUHAP; KOJIMYECTBA TEIUIOTBHI, OTJAHHOTO HAarpeTbiM LUJIMHAPOM, IIOCIIEe

2.15 OIyCKaHMs €ro B BOJAY KOMHATHOH TeMIlepaTypbl; OTHOCHUTEIbHON BIAKHOCTH BO3IYXa;
yIeNbHOM TEmIoThl IUIaBJIeHUs JbJa. MccienoBaHue W3MEHEHHs TeMIepaTypbl BOJbI MpHU
Pa3UYHBIX YCIOBUAX; SIBICHUS TEIUIOOOMEHA MPU CMEIIUBAHUM XOJOAHON U TOpsiueii BOIBI;
npolecca UcrapeHus
dusnueckue SBIEHUS B IPHUPOJIE: OBEPXHOCTHOE HATSKEHHE U KalWUIIPHbIE SBICHUS B

2.16 | mpupoje, KpucTauisl B ipupoae, uznydenue ConHIia, 3aMep3aHre BOJOEMOB, MOPCKUE OPU3HI;
00pa3oBaHMe POCHl, TYMaHa, MHEs, CHEra
TexHuueckue ycTpoiicTBa: KauuIspbl, TPUMEPBI HCIIOIB30BaHUS KPUCTAJUIOB, KUIKOCTHBIN

2.17 | TepmoMeTp, IATYUK TEMIIEpaTypbl, TEPMOC, CHCT€Ma OTOIUIEHUS JOMOB, THUIPOMETpSI,
MICUXPOMETP, MapoBasi TypOuHa, ABUraTellb BHYTPEHHET0 CrOpaHus

3 DJIEKTPOMAT'HUTHBIE SABJIEHW A

3.1 | Dnexrpu3zanus ten. JIBa Buaa 3JIEKTPUUECKUX 3apsiioB

3.2 | B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kymona

3.3 | 3aKOH cOXpaHEHUs JIEKTPUUECKOT0 3apsaa

34 Onexrpudeckoe mnosne. Hampsok€HHOCTH snexTpuyeckoro mnousid. [IpuHuun cyneprno3unuu
AJIEKTPUYECKUX IoJIeH (Ha KaueCTBEHHOM YPOBHE)

35 Hocurenu snexrpuyeckux 3apsioB. JleficTBHe 37€KTpUYECKOro MOJS Ha 3JIEKTPUYECKUE
3apsibl. [IpOBOTHUKY M AMDIEKTPUKU

36 [TocTostHHBIN AnekTpuueckuil Tok. JlelicTBus 3nekTpudeckoro Toka. Cuna toka. Hanpsoxenue.
I=qg/t ,U=A/q

37 DNEeKTPUIECKOE COTPOTUBIICHUE. Y ACTHHOE DIEKTPUIECKOE COMPOTHUBIICHHE!

R =pl/S
3.8 | 3akon Oma juis yuacTka anekrpudeckoii rienu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TIPOBOJHUKOB:
I,=1,; U=U,+U,: R=R +R,
3.9 | [lapamnensHoe coearHEHNE IPOBOJHUKOB PABHOTO CONPOTHBIICHHUS:
U=U,:I=1 +L;R=E.
ST -7 2
CMelaHHble COeIMHEHMsI TPOBOIHUKOB

3.10 | PaboTa u MomHOCTH 3nekTpuueckoro Toka. A = Ult, P = Ul

3akon Jlxoynsa — Jlenma:
,

3.11 0=I-R-t

312 OnbIT Opcrena. MarHUTHOE TOJ€ NPSIMOro MPOBOJHUKA € TOKOM. JIMHMM MarHUTHOM
WHIYKITUH

3.13 | MarauTHOE 10JIe TIOCTOSTHHOTO MarHuTa. B3anmMoeiicTBrie MOCTOSSHHBIX MArHUTOB

3.14 | JleficTBMe MarHUTHOTO TOJIsI HA IPOBOJAHUK C TOKOM

3.15 | OnsiTer @apanes. SBnenue snekrpoMaranTHON HHIYKIMA. [Ipasuiio Jlenma
IIpakTuyeckue paboThI
W3mepeHne SIIeKTPHYECKOTO COTMPOTUBIICHHUS PE3UCTOPA; MOIIHOCTH AJIEKTPHUECKOTO TOKA;

316 paboThI AJTEKTPUIECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HUKAIOUIETO B MPOBOJHHUKE (PE3UCTOPHI,
JIAMIIOYKa), OT HAMPsDKEHHs Ha KOHLAX MPOBOJAHUKA; 3aBUCUMOCTH CONPOTUBICHUS OT JJTUHBI
MIPOBOHHKA, IJIOIAJH €r0 MONEPEYHOr0 CEUYEHHUs U YIEIbHOIO COMPOTHUBIICHUS.




IIpoBepka mpaBumiia Ui 3JEKTPUUECKOIO HANPSDKEHUS MPHU MOCIEI0BATEIbHOM COEIUHEHUH
IIPOBOJIHUKOB; IpaBWja Ul CHJIbl IEKTPUYECKOr0 TOKa IpH MapayieIbHOM COEIUHEHUU
IIPOBOJHUKOB (PE3UCTOPHI U JIAMITOUKA)

dusznueckue SBICHUSI B MMpUPOAC: DJIICKTPUICCKUC ABJICHUA B aTMOC(bepe, SJICKTPHUYCCTBO

3.17 | )KMBBIX OpPraHM3MOB, MarHUTHOE TOJI€ 3eMIIH, APEi( MOIFOCOB, POJIb MArHUTHOTO TOJSI JIJIs
KU3HH Ha 3eMJIe, MOJISIPHOE CUSTHUE
TexHuueckue yCTpOMCTBA: AMEKTPOCKON, aMIIEPMETP, BOJBTMETpP, PEOCTaT, CYETYHK

318 AJIEKTPHUYECKON SHEpIHUH, 3JIEKTPOOCBETUTEIHHBIC pudopHI, HarpeBaTeIbHbIC
ANIEKTPONIPUOOPHl  (IPUMEPBI),  JJCKTPUYECKHE  NPEJAOXPAHUTEIH,  DJICKTPOMArHHT,
AJIEKTPOBHUraTelb MOCTOSHHOTO TOKA, FTEHEPATOP MOCTOSIHHOTO TOKA

3.19 | DnexkrpomarautHbie BoaHBI. [1IKkaa 37eKTpOMAarHUTHBIX BOJTH

3.20 | JlyueBas mojens cBeta. [IpssMmonrHEHOE PacIpOCTPpaHEHHUE CBETA

3.21 | 3akon oTpaxenus cera. [lmockoe 3epkaino

3.22 | IIpenomiienue cBeta. 3aKOH MPEIOMIICHUS CBETA

3.23 | ducnepcus cBera

3.24 | Jlunza. Xox aydeit B inH3e. DokycHOE paccTossHue TMH3bI. OnTryeckas cua gun3bl: D = 1/F

3.25 | I'ma3 xak ontuueckas cuctema. OnTudeckue npuoopsl
[IpakTuyeckue paboThI
N3mepenne onTudeckoil cuibl coOuparomiel JIMH3bI, (POKYCHOTO pacCTOSIHUS coOuparoien
nuH3Bl (IO CBOWMCTBY pAaBEHCTBAa pa3MEpOB IpeIMeTa W H300paKkeHUs, KOria MpeaMeT

3.26 | pacmnosiokeH B ABOMHOM (OKyce), MOKa3aTess MpeIoMIICHUS CTEKIIA.
HccnenoBanre CBOWCTBA M300pakeHUs, MOJYYCHHOTO C IOMOIIbIO COOMPAIOLICH JIMH3HI;
M3MEHEeHHs (POKYCHOTO PACCTOSIHUS JIBYX CJIIOKECHHBIX JIMH3; 3aBHCUMOCTH yTJIa MPEIOMIICHHS
CBETOBOTO JIy4a OT yIJIa MaJICHUS] Ha TPAHMIIC «BO3JIyX — CTEKIIO»

397 ®usnueckue siBieHUs B mpupose: 3aTMenns: Connna u JIyHsl, IBeTa Tel, ONTHYECKUE SIBICHUS
B atMoc(epe (1Bet Heba, pedpakius, pagyra, MUPax)

3.28 | TexHmueckue yCTpoHCTBA: OYKH, MEPUCKOM, (hOTOAIIapaT, ONTHUYECKUE CBETOBOIBI

4 KBAHTOBLGIE SABJIEHU S

4.1 | PaguoaktuBHOCTh. Anb(da-, OeTa-, ramma-uznydenus. Peakiu anbda-u Oeta-pacnana

4.2 | Onwitel Pezepdopna no paccesauto anbda-yactun. [InanerapHast Monens atoma

4.3 | CocraB atoMHOrO sifipa. M30TOIEI

4.4 | Ilepuon nonypacnajia aTOMHBIX sJIEp

4.5 | SAnepHble peakuuu. 3aKOHBI COXpaHEHMsI 3apsJIOBOTO U MACCOBOTO YHCEI
@dusnueckue SBICHUS B MPUPOJE: ECTECTBEHHBIN PaJMOAKTUBHBIA (POH, KOCMUYECKUE JTy4H,

4.6 | paIMOAaKTUBHOE U3JTy4YeHHE MTPUPOJHBIX MUHEPAJIOB, AEUCTBUE PaJAHOAKTUBHBIX U3TYyYeHUH Ha
OpraHu3M 4YeJloBeKa

47 TexHuueckue ycTpoHCTBA: CIIEKTPOCKOIN, WHAMBUAYAIbHBIM J03UMeTp, kamepa BuibcoHa,

sIIepHasl DHEPTreTHKa




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA
OBS3ATEJIbHBIE YUEBHBIE MATEPUAJIBI JIJI51 YUEHUKA
» Ousuka: 8-i kiracc: 6a30BBIN YPOBEHB: yUeOHUK; 3-¢ m3gaHue, nepepaboTanHoe
[leppiikna M.M., HMBanoB A.M. AkunuonepHoe obuiectBo «M3marenbcTBo
«HpOCBGHIGHI/IC»
METOJANYECKUE MATEPUAJIbI JJJIAA YUUTEJIA
o ®dusuka. 8 Kiacc: ONMOpPHbBIE KOHCIEKTHI U pa3HOypOBHEBLIE 3aanus / A. E.
mapoH, E. A. Mapos. AkmuonepHoe ob6mectBo «M3marenbcTBO
«IIpocsemenue»
[IN®POBBLIE OBPA3OBATEJIbHBIE PECYPChl U PECYPChbl CETU
WHTEPHET
. https://college.ru/fizika/
. http://www.fizika.ru/
. http://somit.ru/
. http://yos.ru/natural-sciences/scategory/18-phisic.html
. http://fiz.1sept.ru/fizarchive.php
. http://'www.school.mipt.ru/
. https://teach-shzz.jimdo.com/
. http://school-collection.edu.ru/
. http://fcior.edu.ru/
10. http://www.virtulab.net
11. http://seninvg07.narod.ru/004_fiz_lab.htm
12. BuptyanbeHble nabopatopHsie padboTsl o ¢usuke. 7 - 9 knacc. [IporpaMmHo-
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MeToanueckuii KoMIuekT / K..H. A.FO. I'pa3nos, k.¢.-M.H. C.b. PepkukoB, A.A.
Kynpssues, T. I'. Kyapsimosa. - « HoBbiit quck».
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