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HHOACHUTEJBbHAA 3AIIUCKA

[IporpamMma mo ¢u3Mke Ha YpOBHE OCHOBHOTO O0IIero oOpa3oBaHMUsl COCTaBl€HA Ha
OCHOBE TOJIOXKCHU M TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM ypPOBHE OCHOBHOM
oOpasoBatenbHON Tporpammel, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ y4€ToM
benepanpHOl paboyeil mporpammbl BocmuTaHus W KoHIenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukay.
Copepxanue  mporpaMmbl 1o  (usuke  HampaBieHo  Ha  (OpMHUPOBaHUE
€CTECTBEHHO-HAyYHOH T'PaMOTHOCTH OOYyYaroIIMXCS M OpraHU3alMi0 HM3ydeHUs (U3MKA Ha
NesTENIbHOCTHOW OcHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOIO
npenMera B peanuzanuu  TpeboBanuit. ®I'OC OOO Kk MJIaHUPYEMBIM JUYHOCTHBIM H
METanpeMeTHBIM  pe3yinbTaTaM  OOy4deHus, a  TakkKe  MEXIpEeIMETHble  CBS3U
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB HA YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMUs.
[IporpamMma mo (u3uke ycTaHaBIMBAET paclpeesieHne y4eOHOTo maTepuana Mo rojiam
oOyyeHus (IO KJaccam), MpeIJiaraeT MPUMEPHYIO TIOCIIEAOBATEIEHOCTE HU3YyYCHHS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTUA MPEJAMETHOTO COJEpKaHUS M Y4E€Te BO3PACTHBIX
0coOeHHOCTeH 00yUaromMXCsl.
[IporpamMma o ¢usuke pazpaboTaHa C IeJbI0 OKa3aHUsI METOAUYECKON TOMOIIH YUUTEIIO
B CO31aHUU paboyel MporpaMMBbI 10 Y4eOHOMY IPEIMETY.
®dusnKa SBISETCS CHCTEMO0OPa3yIOIIMM IS €CTECTBEHHO-HAYYHBIX y4eOHBIX IPEIMETOB,
MOCKOJIbKY (pU3MUECKHe 3aKOHBI JIeKaT B OCHOBE IMPOLECCOB U SIBICHUN, U3Yy4aeMbIX XHUMHEH,
Ouosorueii, actpoHoMueit U pusudeckoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTHHY MHUpa, TPEAOCTaBIIsIeT HauOojee sCHbIe 00paslbl MPUMEHEHHS HAyYHOTO METO/a
MO3HAHUS, TO €CTh CII0CO0a MOTY4YEHHUs JOCTOBEPHBIX 3HAHUM O MUpeE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro 00pa3oBaHUS B CTPYKType o0Iero oOpa3zoBaHUS
COCTOUT B (POPMHUPOBAHMHM €CTECTBEHHO-HAyYHOH TIPAaMOTHOCTH M HHTEpeca K Hayke Yy
o0ydJaronmxcs.
W3yuenne ¢usznkun Ha 0a30BOM YpOBHE TMPENAIONaraeT OBJIAJCHUE CIIEAYIOIIUMHU
KOMITETEHTHOCTSIMHU, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:
® Hay4YHO OOBICHSTH SIBICHUS,
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;
e MHTEPNPETUPOBATh JIAHHBIE M MCIIOJIB30BAaTh HAay4yHBIE J10Ka3aTeNbCTBA JUJIS
MOJTy4YEHUS BBIBOJIOB.
Henmn wu3yueHus (U3WKU HA ypOBHE OCHOBHOTO OOIIETO OOpa30BaHMs OIpPENCICHBI B
Konnenmun npenoxaBanus yuyebnoro npenmera «®dusnka» B 00pa30BaTEIbHBIX OpraHU3alMIX
Poccuiickoit ®enepannu, peanu3ylOIUX OCHOBHBIE 00I€00pa30BaTeNbHbIE MPOTrPAMMBI,
yrBepka€HHON pemenneM Koismermn MunncreperBa npocsenienust Poccuniickoit @enepanuun
(mpotokoi ot 3 nexkadbps 2019 r. Ne [1IK-48H).
esu nzyyeHus pU3NKu:
e puoOpeTeHHe HHTEepeca U CTpeMJIeHHs OOydaroluxcsd K HAaydHOMY M3y4YEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIIEKTYaIbHBIX M TBOPUECKHUX CIIOCOOHOCTEI;

® pa3BUTHE TPEACTABICHUH O HaydyHOM MeEToJe TO3HaHuiA U (popmMHpoBaHUE
MCCIIE0BATEICKOTO OTHOUIEHUS K OKPY’KAIOIINM SIBJICHUSIM;

e (QopmMHupoBaHHE HAYYHOIO MHUPOBO33PEHUS KaK pe3yjbTaTa U3ydeHHs] OCHOB CTPOCHHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;



e (opMupoBaHHE MPEACTABICHUA O POJIH (PU3UKHU JJIsl PA3BUTHUS JPYIHX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

® Dpa3BUTHE TNPEACTABICHMA O BO3MOXKHBIX cdepax Oymymeid mnpodeccuoHaTbHON
JesATENbHOCTH, CBA3aHHOM ¢ (PU3UKOI, MOATOTOBKA K JalbHENWIIEMY 00yYEHHIO B 3 TOM
HalpaBJICHUH.

JlocTIKeHHe ATHX Ielell mporpamMmbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHus 00eCIeYnBACTCs PEIICHUEM CIIECAYIOININX 3a1a4:

e [puOOpEeTeHHWE 3HAHUK O MAUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JJIEKTPUUECKIX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e [puOOpeTeHWE YMEHHWH OIUCHIBAaTh W OOBSCHATH (PU3UUECKUE SBICHHUSA C
UCTIOJIb30BAaHUEM IOJTyYEHHBIX 3HAHWH;

® OCBOCHME METOJIOB PEIICHUS NPOCTEMIINX PpacuETHBIX 3aJad C MCIIOJIb30BAHUEM
(bu3n4ecKux Mojieel, TBOPUECKUX U MPAKTUKO-OPHEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE YMEHHMH HaONIOJATh TPUPOAHBIC SBICHUS W  BBHINOJHATH  OIBITHI,
na0opaTopHble pabOTBl M HKCHEPHUMEHTAIbHBIE HCCIIEAOBAHUS C MCIOJIb30BAaHUEM
U3MEPUTENBHBIX TPHOOPOB;

e OCBOCHHE MPUEMOB paboOTHl ¢ WHpOpMaIMel (PU3NYECKOro CcolIepKaHus, BKIHOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKCHHMAX (HU3UKH, aHAIW3 W KPUTUYECKOE
OlLICHMBAaHME NH(OPMAIINH;

® 3HAaKOMCTBO co chepamu npodeccuoHaTbHON AeATeIbHOCTH, CBA3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSIMHU, OCHOBAaHHBIMH Ha IOCTHKECHUSAX (PH3HUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbI ypOBEHb) Ha YpOBHE OCHOBHOTO OOIIET0 00Opa3oBaHUS
OoTBOJIUTCS B 8 Kilacce — 68 yacoB (2 yaca B HEJIEIIO).
[Ipennaraemslii B mporpaMMe o pu3uKe rnepeueHs 1a00paTopHbIX pabOT U OMBITOB HOCHUT
pPEKOMEHATENbHbIA XapakTep, YYUTeNlb JelaeT BbIOOp MpoBeaeHHs Ja00paTOpHBIX paboT H
OTIBITOB C YYETOM MHIAUBUAYAIBHBIX 0COOEHHOCTEN 00yUaIOIMXCsl, CIIUCKA HKCIIEPUMEHTATIbHBIX

BaIIaHI/If/'I, npeajaracMbiX B paMKax OCHOBHOI'O ITOCYJAapCTBECHHOI'O 3K3aMCHaA I10 (1)I/I3I/IKG.



COJEP)KAHUE OBYYEHUA
8 KUIACC

Pa3nean 6. TenioBbIe ABJICHUS.

OCHOBHBIE NIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUYECKON TEOpUU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aroMOB W MoOJeKyd. OmNbITbl, NOATBEPKIAAIOIINE OCHOBHBIE IOJIOXKEHUS
MOJIEKYJISIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPAOTO, )KUJIKOTO U ra3000pa3HOro COCTOSHMM BelecTBa. Kpuctaimmyeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB T'a30B, JKUJIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOKEHUH
MOJIEKYJISIPHO--KUHETUYECKOH Teopun. (CmauyMBaHME W KaNWUIIpHBIE sBieHUs. TemioBoe
pacumpeHue 1 ckaTue.

Temmnepatypa. CBs3b TeMIlEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHIKEHMSI YaCTHII.
Buytpennss »Heprus. CrnocoObl W3MEHEHHs BHYTPCHHEW DHEPruM: TeIulonepenada u
coBepuieHre padboThl. Bubl Temionepeaaun: TEMIONPOBOIHOCTb, KOHBEKIIMS, U3IYyYECHHUE.

KonnuecTtBo TemnoTel. YaenbHas TEIUIOEMKOCTh BEIIECTBA. TEIIOOOMEH M TerIoBOE
paBHOBecHe. YpaBHEHHUE TEIUIOBOrO OayaHca. IlnaBneHue W OTBepJeBaHUE KPUCTALTHICCKHIX
BEIIECTB. YenbHas TemioTa IuiaBieHus. [lapooOpasoBanue W KoHuaeHcarus. McnapeHwue.
Kunenue. YnenpHas Teruiota mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIEPATyphl KHUIICHUS OT
aTMoc(epHOTOo TaBICHUS.

BnaxxnocTs Bo3yXa.

DHeprus TOIIMBA. Y IeTbHAs TEIJI0Ta CTOPAHUS.

[Mpunnuner pabotel TeruioBbix aurareneit KIIJ[ TemmoBoro aBurarens. TemoBbie
JIBUTATEJIU U 3aLIUTa OKPYKAIOUIEH Cpeabl.

3aKOH COXpaHEHHUS U MPEBPAIICHUS YHEPrUU B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.

HaGmronenrne 6poyHOBCKOTO JBHKEHUS.

Ha6monenue nuddysum.

HabGmroieHue siBeHNI cMauyBaHUs ¥ KAUJUISIPHBIX SBJICHHM.

HabGroieHre TerioBoro pacmpeHus Tell.

N3menenue naBneHus raza npyu U3MEHEHUH 00bEMa U HAarPEBAHUM WIIA OXJIAXKICHUH.
[IpaBuna n3MepeHus TeMIEepaTypshl.

Buasl Temionepenayun.

OxnaxaeHre Ipu COBEPIICHUH PaOOTHI.

Harpeanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.

O XNk WNRE
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. CpaBHEHUE TEMIIOEMKOCTEN PA3IMYHBIX BEIIECTB.
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. HaGmronenue kunenusi.

. Habmrotenue nocrostHCTBa TeMIiepaTyphbl Mpy IUIaBIECHUH.

13. Mopenu TEeIUIOBEIX ABUTATEIIEN.

Jlabopamopusie padomot u onvimel.

1. OmbITHI MO0 OOHAPYKCHHUIO TCUCTBUS CHJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJIIOB IIOBAPEHHOM COJIM MM caxapa.

OnbIThI 110 HAOJIOJEHUIO TETJIOBOTO PACHIUPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TE.
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Onpez[eneHI/Ie JAaBJICHHUA BO3yXa B OajIoHe HmIpuaa.
OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTb [HOaBJICHHA BO3AyXa OT €ro o0béMa u
Harp€BaHUA W OXJIAXKICHHA.
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6. IlpoBepka rumore3pl JIMHEHHONW 3aBUCHMOCTH [IJIMHBI CTOJOHMKA JKUIKOCTH B
TEPMOMETPHUYECKOHN TPyOKE OT TEMIIEPATYPHI.

7. HaGmronenune w3MEHEHHs] BHYTPCHHEH DHEPTHH Tella B pe3ysbTaTe TEIUIoNepeIadn 1

paboThl BHELTHUX CHUII.

8. HccnenoBaHue siBIEHUS TEIIOOOMEHA MPH CMEIIMBAHUU XOJIOAHON U rOpsYeii BOIBI.

9. OmpezeneHue KOIWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIIIOOOMEHE ¢

HarpeThiM METATUICCKUM ITUITHHAPOM.

10. OmpenieneHue yaeapHOM TEIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mporecca uCnapeHus.

12. OnpeneneHne OTHOCUTENIBHOM BIAXKHOCTU BO3/1yXa.

13. Onpenenenue yeabHOM TEIIOTHI IJIaBJIECHUS JIbA.

Pazjen 7. DiekTpruyeckne U MArHUTHBIE SIBJI€HUS.

OnekTpuszauusi Tenl. J[Ba poma aneKTpUuYecKUX 3apsaaoB. B3aumoneicTBHue 3apsyKEHHBIX
ten. 3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJEHCTBUS 3apsDKEHHBIX TeJ OT BEJIHMYUHBI
3apsA0B U PACCTOSHUS MEXKITY TEIaMH).

Onektpuueckoe noisie. Hanpsok€HHOCTE snekTpuueckoro nois. IlpuHnun cynepno3unuun
ANEKTPUYECKUX M0JIEH (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snexktpuueckux 3apsaoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsg. CTpoeHue
atoma. [I[poBOAHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsijia.

DNEeKTPUYECKU TOK. YCIOBUS CYIIECTBOBAHMS JJIEKTPUUECKOTO TOKa. MCTOUYHUKH
MOCTOSIHHOTO TOKa. JleWCTBUSA AIIEKTPUYECKOTO TOKa (TEMIoBOE, XUMUYECKOE, MArHUTHOE).
DIIEKTPUUYECKHUI TOK B JKUJIKOCTSX U ra3ax.

Onektprueckass nenb. Cuma Toka. OieKTpuyeckoe HampsbkeHne. CONpOTHBIICHHE
MPOBOJIHUKA. YIeJIbHOE CONPOTUBIIEHHE BemlecTBa. 3akoH Owma g ydyacTKa LIEMH.
[TocnenoBarenbHOE U TApaLIEIIbHOE COCIMHEHUE POBOJHUKOB.

PaGota 1 MoIIHOCTD 3NEKTpUUEcKOro Toka. 3akoH Jlxoyns—JIeHna. DnekTpuueckue 1enu
Y IOTpeOUTEH SIEKTPUUECKOM SHeprun B ObITy. KOopoTKoe 3aMbIKaHHeE.

[TocrosiHHbIE MarHuThl. B3auMOAEHCTBHE NOCTOSIHHBIX MarHuTOB. MarHuTHoe TIoJie.
MarnauTHoe noJie 3eMJIM U €r0 3Ha4eHue IS Ku3HU Ha 3emie. OnbiT DpcTeaa. MarHuTHoe mose
3JIEKTPUYECKOro TOKa. IIpuMeHeHne IeKTpOMarHuToB B TEXHUKE. [[eliCTBUE MAarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJIEKTPOJBHUTATENIb IOCTOSIHHOTO TOKa. Mcrmonp3oBaHue
3JIEKTPOJIBUTaTeNIel B TEXHUUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apagness. SIBneHue  anekTpoMarHuTHoW uHAykuuu. IlpaBuno  JleHna.
OnektporeHeparop. CrocoObl TOJNYYCHHs] JJICKTPUUECKOW DSHEPruu. ODJIEKTPOCTAHIIMH Ha
BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

Jemoncmpayuu.

DJeKTpu3anus Ted.

JIBa pona sNeKTpUUYECKUX 3apsI0B U B3aUMOJEHCTBUE 3aPSIKEHHBIX TEII.
YCTpolCTBO U IEMCTBUE JIEKTPOCKOIA.

DIIEKTpOCTaTUYECKAS UHTYKLIUSA.

3aKOH COXpaHEHUs AEKTPUUECKUX 3aPsiI0B.

[IpoBOIHUKY U TUDTIEKTPUKH.

MoaenvupoBaHUE CUIOBBIX JIMHHUM 3JIEKTPUUECKOTO MTOJIS.

HcTouHNKY TOCTOSHHOTO TOKA.

JlelicTBUA 2JIEKTPUYECKOTO TOKA.

10. DNIeKTpUYECKUHN TOK B KUIKOCTH.
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

["a30BbIii pazps.

N3mepenue cuiibl TOKa aMIIEpMETPOM.

H3mepenue 371eKTpUuuecKoro Hanpsi>KeHHst BOJIbTMETPOM.

PeocraT n Mara3us COnpoTHUBIEHUN.

BianmogeiicTBre MOCTOSHHBIX MAarHUTOB.

MoaenvpoBaHre HEBO3MOKHOCTHU Pa3/IeJICHUS TTOJIFOCOB MarHUTa.
MoaenvupoBaHre€ MarHUTHBIX MOJIEN TOCTOSTHHBIX MarHUTOB.
OnbIT DpcTena.

MarnuTHo€e noJjie ToKa. DJIEeKTPOMAarHur.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATENH IIOCTOSTHHOTO TOKA.

HccnenoBanue saBiIeHUS 3JIEKTPOMArHUTHON MHIYKIIAH.

OnbiTel Papajes.

3aBUCHUMOCTD HaIlpaBJICHUsI MHAYKIIMOHHOTO TOKa OT YCJIIOBUM €r0 BO3HUKHOBEHHMS.
DJIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie padomot u onvimel.

oukwnNneE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 110 HAOTIOEHUIO SNIEKTPU3ALIUHU TeJ HHIYKIIUEH U MTPH CONPUKOCHOBEHUH.
HccnenoBanue qeHCTBUS SIEKTPUUECKOTO MO Ha MPOBOJHUKU U TUAICKTPUKH.
C6opka u mpoBepka paboThl MEKTPUUECKON LM MOCTOSIHHOTO TOKA.

W3mepenue u peryJiupoBaHHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HapsiKEHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYLIETO YE€PE3 PEIUCTOP, OT CONMPOTUBICHUS
pe3ucTopa 1 HaNpSKEHHS Ha PE3UCTOPE.

OnpITel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUYECKOTO  CONPOTUBIICHUS
IPOBOJIHUKA OT €r0 JIJIMHBI, IUIOIIAIU MTONEPEYHOr0 CEYEHHS U MaTepHara.

[IpoBepka mpaBuiia CIOXKEHHSI HANPSIKEHUM IMPHU IMOCIEI0BATEIBHOM COEIUHEHUH
JIBYX PE3UCTOPOB.

[IpoBepka nmpaBuiia J1 CUJIBI TOKA MPH MAPAIIIEIBHOM COEUHEHUH PE3UCTOPOB.
Onpenenenue padboOThI AIEKTPUUECKOrO TOKA, UITYILIET0 Yepe3 Pe3UCTop.

OnpeneneHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMOM Ha Pe3UCTOPE.
HccnenoBanune 3aBUCUMOCTH CHUJIBI TOKa, UAYIIETO Yepe3 JaMIOUKY, OT HaMpsHKeHUS
Ha Heu.

Onpenenenue KI1J[ narpesarens.

HccnenoBanre MarHUTHOTO B3aMMOZEHCTBUS MOCTOSIHHBIX MarHUTOB.

M3ydyeHne MarHWTHOTO TOJII TIOCTOSIHHBIX MAarHUTOB NpU HMX OOBEAMHEHUU H
pa3JieNeHnn.

HccnenoBanue 1elcTBUS JIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOAECHCTBUS KATYIIKU C TOKOM U
MarHuTa OT CHJIbl TOKA U HAIIPABIICHHUS TOKA B KATYIIIKE.

N3yuenue neiicTBUsS MarHUTHOT'O MOJISL HA IPOBOIHUK C TOKOM.

KonctpyupoBanue u usydeHue paboThl SJIEKTPOIBUTATEIS.

Msmepenne KIIJ[ anekTpoaBuraTeabHOM YCTaHOBKH.

OnpIThl MO HCCIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM HMHIYKIUH: HCCIIEJOBaHHE
U3MEHEHM 3HAUEHUS M HAlpaBJICHUs] MHIYKIIMOHHOI'O TOKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

N3yueHne pU3nMKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUs HAIIPABIEHO Ha JOCTHKCHHE

JIMYHOCTHBIX, MCTANTPCAMETHBIX U NPCAMCTHBIX OGp&SOB&TCHBHBIX PE3YJIbTATOB.

B pesynbrare w3ydenwss (U3MKM HaA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusA Yy

o6yqa101ueroc;1 6y,Hy'T C(i)OpMI/IpOBaHBI CJICAYIOIHUEC JINIHOCTHBIC PE3YJIbTAThI B HaACTU:

1) naTpHOTHYECKOro BOCIIUTAHUS:

— NPOSIBIIGHUE MHTEpeca K UCTOPUU M COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOW (PU3NYECKOM
HayKH;

— LICHHOCTHOE OTHOILEHHE K JOCTHKEHUSIM POCCUMCKHUX YUEHBIX --(DU3UKOB;

2) rpa:kIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTHMBHOMY YYacTHIO B OOCYXIEHHHM OOIIECTBEHHO 3HAYMMBIX M ITHUECKUX
po06JieM, CBA3aHHBIX C MPAKTUUYECKUM IIPUMEHEHUEM JJOCTHKEHUN (PU3UKH;

— OCO3HAHME BaAKHOCTU MOPAJIbHO--3TUYECKUX TPUHIIUIIOB B AESITEIBHOCTH YUYEHOTO;

3) 3cTeTHYeCKOro BOCIUTAHMSI:

— BOCHPHUATHE ICTETUYECKUX KAdyeCTB (PU3MUECKON Hayku: €€ TapMOHUYHOTO IOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TaKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 MO3HAHUS:

— OCO3HaHUE IEHHOCTH (pU3MuUecKOW HAyKM KaK MOIIHOIO WHCTPYMEHTa IIO3HAHUS MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHNIIIEH COCTABIISAIOIIEN KYJIbTYpPBI;

— pa3BUTHE HAYYHOH JIFOO03HATEIHHOCTH, HHTEPECA K UCCIIeI0BATEIbCKON ASITEIbHOCTH;

5) hpopmupoBaHus KyJIbTYPbI 310POBbS M SMOLMOHAIBHOI0 0J1aroNOIyYns:

— OCO3HaHME LIEHHOCTHU 0€30I1aCHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHUPE,
BaXHOCTH TNPaBHJI 0€30MaCHOTO MOBEICHUS Ha TPAHCIOpPTE, Ha J0POrax, ¢ IEKTPHUYECKUM U
TEIUIOBBIM 000PYJOBAaHUEM B JOMAILIHUX YCIOBUSX;

— c(OpMHPOBAHHOCTH HaBbIKA pe(IeKCHH, IPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TAKOTO KE
IpaBa y Apyroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIMTAHMS:

— AaKTUBHOE y4YacCTH€ B PEIIEHUM NPAKTUYECKUX 3a7ad (B paMKax CEeMbH, 00pa3oBaTeIbHOMN
OpraHu3aluy, ropojia, Kpasi) TEXHOJIOTUYECKON U COLMAIbHON HANpaBIeHHOCTH, TPEOYIOIIUX B
TOM 4HcCJie U GU3NYECKUX 3HAHU;

— UHTEpeC K MPAKTUYECKOMY U3yUYeHHIO Mpodeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

7) 3K010THYeCKOr0 BOCIIUTAHUSA:

— OpUeHTalMs Ha MNpUMEHEHHE (U3MYECKUX 3HAHUM U1 pelieHus 3anady B 00JacTu
OKpYKarollel cpeibl, IUIAHUPOBAHUS MOCTYNKOB M OLUEHKH MX BO3MOXKHBIX MOCJIEICTBUN IS
OKpY’Karollen cpepl;

— O0CO3HAHHE TI00ATBHOTO XapaKTepa SKOJIOTHIECKHUX MPOOIIEM U ITyTei UX peIIeHUS;

8) apanTanum K U3MEHSIIOIIUMCH YCJIOBUSAM COIMAIBHOI U MIPUPOIHOI Cpe/bl:

— NMOTPeOHOCTh BO B3aUMOJIEWCTBUH MPH BBIMOJTHEHUN UCCIIEOBAHUNA U MPOEKTOB (PU3HUECKOMN
HaINpaBJIEHHOCTH, OTKPHITOCTb OIBITY U 3HAHUSM JIPYTUX;

— MOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUUECKYIO AESITEIbHOCTD;

— noTpeOHOCTh B (POPMHUPOBAHUHU HOBBIX 3HAHUM, B TOM 4ucIie (OPMYIUPOBATH UIEH, TIOHATHS,
THITOTE3BI O (PU3NIECKUX O0BEKTaX U SIBICHUSIX;



e — oco3HaHue NePUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 00J1aCTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO PA3BUTHUS B IPHOOPETECHUN HOBBIX (PM3UUECKUX 3HAHUM;

® — CTpCMJICHUC aHAJIM3UPOBATH WU BBIABIIATHL B3aUMOCBA3U ITPUPOEI, O6HIGCTBa 1 5KOHOMHKHU, B
TOM YHCJIC C UCIIOJIb30BaHUCM (I)I/ISI/ILIGCKI/IX 3HaHPII>i;

e — OIEHKA CBOMX JCUCTBUM € Y4ETOM BIMSHUSA Ha OKPYXAIOIIYI0 CpEly, BO3MOXHBIX
1J100aJ1bHBIX MOCIIEICTBUH.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHs MpOrpaMMBI 10 (pU3UKe Ha YpOBHE OCHOBHOT'O 001Iero 0Opa3oBaHus
y oOyuatomierocs OyayT cGOpMHpPOBaHBI MeTalpeJIMeTHbIE Pe3yJbTaThl, BKIIOYAOIINE
MO3HABATENIbHbIE YHUBEpPCAJbHbIE YyueOHbIE JCHCTBHUS, KOMMYHHUKATHBHBIC YHHUBEpCAJIbHbIE
yueOHbIe eHCTBUS, perylsaTUBHbIC YHUBEpCalIbHbIe yueOHbIe AeHCTBUS.

ITo3HaBaTe/IbHbIE YyHUBEpPCAJIbHbIE YUeOHbIe JeiicTBUS

Ba3oBrbIe Jjornyeckue neiicTBHA:

BBISIBJISITh U XapaKTEpPU30BaTh CYIIECTBEHHbIE IPU3HAKU OOBEKTOB (SIBJICHUI);
yCTaHaBJIMBATh CYIIECTBEHHbIN NMpHU3HAK KilacCU(UKALMU, OCHOBAHHS U1l 0000LIeHUs U
CpaBHEHUS;

BBISIBIISATh 3aKOHOMEPHOCTH M TPOTHUBOPEUYUs] B paccMaTpUBaeMbIX (DakTax, JaHHBIX U
HaOJIOJICHUSAX, OTHOCAIIUXCS K (DU3NIECKUM SBICHUSIM;

BBISIBIISATD NTPUYMHHO--CJIEJICTBEHHBIE CBSI3U IPH HM3YyYCHUU (PU3MUYECKUX SIBICHUH U
mponecCcoB, JACJaTb BbBIBOAbLI C HCIOJB30BAHUEM JACAYKTHBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOUE€HUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEITUUMH;
CaMOCTOSITEJIbHO BBIOMpATh CIOCOO perieHust yueOHOU Qu3ndeckoil 3amauu (CpaBHEHUE
HECKOJIBKMX BAapUaHTOB peIleHHs, BbIOOp Hambojee MOAXOAANIEr0 C  Y4ETOM
CaMOCTOSITENIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBrbIe uccienoBareLCcKHe AeiiCTBHSA.

KCII0Ib30BaTh BOMIPOCHI KAK UCCIIEI0BATEIbCKUN HHCTPYMEHT MTO3HAHMUS;

MIPOBOAUTH MO CAMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY OMbBIT, HECTOXKHBIA (hU3MYECKUN
IKCIIEPUMEHT, HEOOIBIIIOE HCCIeT0BaHNE GU3NICCKOTO SIBIICHUS,

OLICHMBATh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HMH(OpMAIHIO, MOJYyYCHHYIO B XOJIe
HCCIIE0OBaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIHPOBATH 0000IIEHUS M BBIBOJIBI 110 PE3yNIbTaTaM MPOBEAEHHOTO
HAOJIFO/ICHUS, OTIBITA, UCCIICIOBAHYIS,

MIPOTHO3UPOBATh BO3MOXKHOE JalibHElIIee pa3BUTHE (DU3MUECKUX IPOILIECCOB, a TaKXKe
BBIJIBUTATh MPETIONOKEHUS 00 UX PA3BUTHH B HOBBIX YCIIOBHSIX U KOHTCKCTaX.

Pabora ¢ undopmaumeii:

NPUMEHATh PA3JIMYHbIE METOMABI, MHCTPYMEHTBI M 3alpochl HpU TOHCKe U 0TOope
MH(pOPMALMY WU IaHHBIX ¢ Y4ETOM NpeI0KEHHON yueOHoH pusnueckoii 3agauu;
aHaJM3UPOBaTh, CHCTEMATU3UPOBATh M HWHTEPIPETHPOBATH WH(POPMAIMIO PA3THUYHBIX
BUJI0B U (hOpM NpeCTaBICHHUS;



CaMOCTOSITENIbHO BBIOMpATh ONTUMaJbHYIO (OpMy THpelacTaBieHus HHpoOpMaluu U
WUIIOCTPUPOBATh pelIaeMble 3aJaud  HECIOKHBIMM CXEMaMM, JAWarpaMMaMH, HWHOMU
rpaduKol U UX KOMOMHAIUSIMH.

KomMmyHukaTnBHbBIe yHUBepcaibHble yueOHbIe 1eHCTBHUS:

B X0JIe 00CYXeHUs1 yueOHOTO MaTepuaia, pe3yabTaToB JJabopaTOPHBIX pabOT U IPOECKTOB
3aJjaBaTh BOIIPOCHI 110 CYIIECTBY 0OCYKIaeMOW TEMbI M BbICKAa3bIBAaTh UJCH, HAIICIICHHBIC
Ha pelIeHue 3a/1a41 U MoAAepKaHue OJaroxkenaTeIbHOCTH OOICHHS;

COIIOCTaBJISITh CBOM CYXKIEHHS C CYXICHHSMH JPYrHUX YYaCTHUKOB JHAJIOTa,
OOHapy>KUBATh PA3INYNE U CXOJCTBO MO3UIINH;

BBIpa)KaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX;

NyOJIMYHO  TPEACTABIATH  PE3YJNbTaThl  BBIIOJHEHHOTO  ()M3MYECKOTO  ONBITA
(9KCTIeprMEeHTa, UCCIICIOBAHMS, TPOCKTA);

MOHMMATh M WCIOJIB30BATh MPEUMYIECTBa KOMAHIHOW U WHAMBHIYATbHON pabOTHl NpH
pelIeHNH KOHKPETHOW (DPU3NYECKOH MPOOIIEMBL;

NPUHUMATh 1€ COBMECTHOW JeSTeNbHOCTH, OpPIraHW30BBIBATH JEUCTBHS 10 €&
JOCTHDKEHUIO: pacTpelelisiTh POJU, OOCYKIAaTh MPOIECCHl M PE3yabTaThl COBMECTHOM
paboTbl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH;

BBHITIOJIHATh CBOIO 4YacTh pabOThl, JOCTUTAas Ka4eCTBEHHOTO pe3yjibTaTra IO CBOEMY
HaNpPaBJICHUIO U KOOPJUHHUPYS CBOU JACUCTBHS C APYTUMH WICHAMH KOMaHIbL;

OILICHUBATh KaueCTBO CBOETO BKJIAJa B OOLIMIA MPOAYKT MO KPUTEPHSIM, CAMOCTOSITEIIBHO
chopMyIHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBUSI.

PerynsiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeiicTBUS

Camoopranuzanms:

BBISIBISITH TPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPEOYIOMNX AJIS pEeHICHUS
(bu3nYeCcKUX 3HAHUH;

OPHEHTHPOBAThCSA B PA3IMYHBIX MOAXOJAX TPHHATHS pEIIeHUH (MHIUBHIyaIbHOE,
MIPUHSATHE PEIICHHS B TPYIIIE, IPUHATUE PEIICHUI rPpynIoil);

CaMOCTOSTENIFHO COCTaBIISATh AJITOPUTM peIIeHHus (u3ndeckoi 3amadd WM IUIaHA
UCCIIEZIOBAaHUSI C YYETOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh Npe/iaraeMble BApHaHThl PEIICHUN;

JieNaTh BEIOOpP U OpaTh OTBETCTBEHHOCTD 32 PELICHHUE.

CaMOKOHTpO.TIb, IMOIMOHAJbHBIA HHTEJLJIEKT:

JlaBaTh aJCKBATHYIO OIICHKY CUTYallUu U MpejiaraTh IUIaH €€ U3MEHEHUS,

OOBSACHITH NPUYMHBI JOCTH)KEHHS (HEAOCTHIKEHUS) Pe3yIbTaTOB NEATEIBHOCTH, /J1aBaTh
OLIEHKY MTPUOOPETEHHOMY OTIBITY;

BHOCHTH KOPPEKTHBBHI B JCATEIBHOCTh (B TOM YHCJIE B XOJ BBIIOJHEHHS (U3MUECKOTO
WCCIICZIOBAaHUSI WM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, HW3MEHHMBIIMXCS
CHUTYaIMii, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YIbTATA IIETTU U YCIOBUSM;

CTaBUTH ce0s HAa MECTO JPYroro 4ejioBeKa B XOJE CIOpa WM TUCKYCCHU Ha HAYYHYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY JAPYroro;



MpU3HaBaTh CBOE MpaBO Ha OMMOKY MpH pelmeHur (U3NYeCKUX 3ajad Wil B
YTBEPKICHUAX Ha HAy4YHbIE TEMBI U TAKOE K€ IIPaBO APYIOro.

INPEAMETHBIE PE3YJIBTATbBI

K kxoHmy oOyuenuss B 8 kiacce mpenMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(POPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

WCIIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOEC JBHIKCHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHHUS BENICCTBA, KPHUCTAUIMYCCKHE W aMop(HBIC Tena,
HACBHIIICHHBI W HEHACHINICHHBIA Map, BIAKHOCTH BO31yXa, TEMIEpaTypa, BHYTPEHHSSI
JHEPrusi, TETUIOBOM JIBUTaTellb, DJIEMEHTAPHBIN JIIEKTPUUYECKHUI 3apsill, AIEKTPUUIECKOE
T10JIe, TIPOBOTHUKH U JUDJICKTPHUKH, IIOCTOSTHHBIN 3JICKTPHYSCKAN TOK, MArHUTHOE TIOJIC;
paznuyath sIBI€HHUA (TEMJIOBOE paclIMpeHHe U CKaThe, Telionepeaayda, TEeIUioBOe
paBHOBECHE, CMauYMBaHUE, KAMMUISIPHBIC SIBIICHHS, UCIIApSHUE, KOHJICHCAIS, TUTAaBIICHUE,
Kpuctayum3anusi  (OTBepIeBaHKE), KHUIIEHUE, Terulonepeaaya (TEIIoNpOBOJHOCTb,
KOHBEKIIMSI, W3Iy4CHHE), OJCKTpHU3alUs TeJl, B3aWMOJCHCTBHE 3apsiioB, JCHCTBUS
INEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHWE, B3aWMOJICHCTBHEC MArHUTOB, JCHCTBHE
MarHUTHOTO TIOJISl HAa TIPOBOJHHMK C TOKOM, AJICKTPOMArHUTHAsT WHAYKIHS) 10 OMUCAHUIO
WX XapaKTepPHBIX CBOMCTB U HAa OCHOBE OTIBITOB, JIEMOHCTPUPYIOMIUX JaHHOE PU3NIECKOE
SIBIICHUC;

pacrmo3HaBaTh MPOSBICHHE M3YYCHHBIX (PU3UYCCKUX SIBICHUU B OKPYXKAIOIIEM MHpE, B
TOM YHclie (pU3UIeCKHe SIBICHHUS B IPUPOJIC: MIOBEPXHOCTHOE HATSHKCHUE W KAIMMJUIIPHBIC
SIBIICHUSI B TIPUPOJIE, KPUCTAIUIBI B Mpupoae, nznydeHue CoiHIla, 3aMep3aHue BOJOEMOB,
MOpCKHE OpHu3bl, 00pa30BaHHWE POCHI, TyMaHa, WHES, CHEra, JJICKTPUYCCKUE SBICHUS B
aTMocdepe, JJIEKTPHYECTBO JKUBBIX OPraHM3MOB, MArHUTHOE IoJie 3emiu, Apeid
MOJIFOCOB, POJIb MAarHUTHOTO TIOJISL IS KU3HU Ha 3eMJie, MOJISIPHOE CHUSHHE, TIPU ITOM
MEPEBOJIUTh TPAKTHYCCKYIO 3a7ady B Y4YeOHYIO, BBIICISTH CYIIECTBEHHBIC CBOHCTBA
(mpu3Haky) GU3NYECKHUX SBIICHHIA;,

OIHMCHIBATh M3YYEHHBIC CBOWCTBA TeN W (PU3WYCCKUE SIBIICHUS, HCTOIB3ys (PU3NICCKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPCHHSS JHEPrHs, KOJWYECTBO TEIUIOTHI, YJCIbHAs
TEIUIOEMKOCTh ~ BEIIECTBA, yAENbHAs TeIJIOTAa TIUIABJICHUS, VyIeIbHAas  TeIioTa
nmapooOpa3oBaHus, yJelbHAs TEIJIOTa CrOpaHHsl TOIUIMBA, KOI(P(GUIMEHT IOJIE3HOTO
NEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCHTENbHAS BIAXKHOCTh BO3AYyXa, JJIEKTPUUYECKUN
3apsijl, CUia TOKa, SJIEKTPUYECKOE HAIPsDKEHHE, COMPOTUBIICHNE MPOBOIHUKA, YACIHHOE
COIIPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCThH AJIEKTPHUUECKOTO TOKA), MPH OIMHCAHUU
MPAaBIWIBHO TPAKTOBaTh (PU3WYECKUN CMBICT HCIIOJB3yeMbIX BEIUYHMH, 0003HAYCHUS U
SAVHHIBI (U3MYSCKUX BEJIIMYUH, HAXOJUTh (OPMYIBI, CBS3BIBAIONINC JIAHHYIO
(U3NYECKyI0 BEIUYMHY C JAPYTUMH BEJIHMYUHAMH, CTPOUTh TpPApUKU H3YYCHHBIX
3aBUCHUMOCTEH (PU3NIECKUX BEITUYUH;

XapaKTepru30BaTh CBOMCTBA Tel, (PU3MUECKHE SBICHUS M MPOIIECCHI, UCIIOJIb3YSI OCHOBHBIC
MOJIOKEHUSI MOJICKYJISIPHO--KMHETUYECKOW TEOpUU CTPOCHHSI BEMISCTBA, IPHHIIUII
CYIMEPIIO3HIINH TT0JIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH Oma
JUTS ydacTka 1enw, 3aKoH J[xkoymns—JIeHia, 3aKoH COXpaHSHHST SHEPTHH, TIPH 3TOM JIaBaTh
CJIOBECHYIO (POPMYTUPOBKY 3aKOHA U 3aITUCHIBATH €TI0 MATEMATHUECKOE BHIPAKEHHE;



O0BACHATH (PU3HUECKHE MPOLIECCHI M CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE CUTyaluil
IIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBS3H,
CTPOUTH OOBSICHEHHE K3 1—2 JIOrMYeCKHX IIAaroB ¢ Onopoi Ha 1—2 M3ydeHHBIX CBOMCTBA
(bu3nvecKux siBICHUH, (PU3NIECKUX 3aKOHOB MM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIEe 3adadyd B 2—3 JICWCTBUS, UCIONB3YS 3aKOHBI M (DOPMYIIBL,
CBsI3bIBaIOIME (PM3UYECKUE BEJIMYMHBL: HA OCHOBE aHAJIM3a YCJIOBMS 3aJlauM 3allUCHIBATh
KpaTKO€ YCJIOBHE, BBISABIISATH HENOCTATOK JAHHBIX JJS pPELIeHHs 3aJadyd, BbIOMpaTh
3aKOHBI U (DOPMYJIbI, HEOOXOAUMBIE JUIsl €€ PelleHHs], TPOBOAUTH Pacu€Thl U CPaBHUBATH
MOJy4EHHOE 3HaueHHEe (PU3NYECKON BETMUMHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PELIMTH MPU MOMOIIH (PU3HYECKUX METOIOB,
UCIIOJIb3YSl  ONHCAHUE HCCICNOBAaHUSA, BBIACIATH IPOBEPSIEMOE  INPEAIOIOKECHHE,
OLIEHMBATh IPABUIIBHOCTD MOPSAJIKA IPOBEICHUS UCCIIEOBAHMNS, JIENIaTh BBIBOJBL;
MIPOBOJUTH OIBITHI IO HAOIIOJCHUIO (PU3NUECKUX SIBIECHUHN WK (PU3MUECKUX CBOMCTB Tel
(KanWJUIApHBIE SIBICHUS, 3aBUCUMOCTD JIaBJICHUS BO3AyXa OT €ro 00b&éMa, TeMIepaTyphl,
CKOPOCTH TIPOILIECCA OCTBIBAHMSA M HATrPEBAHMs IPU M3IYyYEHUHU OT LBETA H3JIydarollen
(mormomiaroeit) MOBEPXHOCTH, CKOPOCTh UCHIAPEHUS BOJIBI OT TEMIIEPATYPHI KUAKOCTH U
wiouaau €€ MOBEPXHOCTH, JJIEKTpU3alUsg Tl U B3aUMOJCHCTBHE AIIEKTPUUECKHUX
3apsA0B, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB, BU3YAJIM3alMs MATrHUTHBIX I10JIEH
MIOCTOSIHHBIX MAarHUTOB, JE€UCTBHS MAarHUTHOTO IOJIA Ha MPOBOJAHHUK C TOKOM, CBOWCTBa
JJIEKTPOMAarHuTa, CBOMCTBA 3JEKTPOJBUTATENS IOCTOSHHOIO TOKa): (OpMyIuUpOBaTh
IIpOBEpsEMbIE TPEATIONIOKEHHs], COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHMS,
OIMCBIBATH XO/JI OIBITA ¥ (POPMYITUPOBATH BHIBOJIBI;

BBINOJIHATH IPSIMBIE HM3MEPEHUS TEMIEPATypbl, OTHOCUTEIIBHOM BIIAXKHOCTH BO31yXa,
CWJIBI TOKA, HAIPSDKEHHWS C HCIIOJBb30BAaHUMEM AHAJIOrOBBIX IPUOOPOB M JATYMKOB
(u3MUYeCKUX BEJIMYMH, CpPAaBHMBATh pE3yJabTaTbl HM3MEPEHHH C Y4ETOM 3aJaHHOU
a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOAUTH HCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3NYECKOW BEJIUYMHBI OT APYro ¢
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTh CONPOTUBIICHUS POBOJHUKA OT €ro
JUIMHBI, IUIOLIaJM TONEpPEYHOI0 CEYEHHS U YAEJIBHOTO COINpPOTUBJIEHUS BEIleCTBa
IIPOBOAHMKA, CHJIBI TOKA, HAYILIErO 4Yepe3 MPOBOJHUK, OT HANPSKCHHS Ha NPOBOJHUKE,
HCCJIEIOBAaHUE IIOCJIE0BATEIBHOTO M NApajUIEIbHOTO COEIMHEHUN IPOBOJHUKOB):
IUIAaHUPOBATh HMCCIIEIOBAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH W3MEPEHUs, CIeAys
NPEUIOKEHHOMY IUIaHy, (MKCHUPOBAaTh PE3YJIbTaThl MOJYYEHHONH 3aBUCHUMOCTH B BHJE
TaOIuI U TPaUKOB, A€TaTh BBIBOABI 110 pE3yabTaTaM UCCIIEI0BAHMS;

MIPOBOJUTh KOCBEHHbIE M3MEpEHMs] (PU3MUYECKUX BeIMYMH (yAelbHas TeII0EMKOCTh
BEIIECTBA, CONPOTHUBICHUE NPOBOJHHMKA, pabOTa M MOIIHOCTb JJIEKTPUYECKOTO TOKA):
IUIAaHUPOBAaTh ~ M3MEPEHMs, CcOOMpaTh AKCIEPUMEHTAJbHYIO  YCTAaHOBKY, CIEAys
MIPEIOKEHHOW NHCTPYKLMH, U BBIYUCIIATH 3HAUEHUE BEJINYMHBI;

coOnrofaTh TMpaBWiIa TEXHUKH Oe3omacHOocTH mpu  pabote ¢ 1abOpaTOpHBIM
000pyZI0BaHUEM;

XapaKTepU30BaTh NMPUHIIUIBI IEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOPOM Ha UX OMMUCAHUS (B TOM YHCIIE: CUCTEMA OTOIUICHHS JJOMOB, TUTPOMETP, IapoBast
TypOuHa, aMIiepmerp, BOJIBTMETD, CUYETUHK JJIEKTPUYECKON JHEpruu,
3JICKTPOOCBETUTENIbHBIE TPHUOOPHI, HArpeBaTEbHBIC AJIEKTPONPUOOPHI  (MIPUMEPHI),
EKTPUYECKUE TPEJOXPAHUTEIH, JJIEKTPOMArHUT, >JEKTPOJABUTATENb IOCTOSHHOIO



TOKA), WCIONB3YS 3HAaHUS O CBOWCTBAX (HU3MYECKHX SBICHHA W HEOOXOIUMBIC
¢du3nuecKre 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOICTBA U M3MEPUTENIbHBIE IPUOOPHI IO CXeMaM
U CXEMaTHYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMET,
JBUTATENIb BHYTPEHHEIO CrOpaHus, JJIEKTPOCKOI, pEeOCTaT), COCTaBIATb CXEMBbI
ANEKTPUUYECKUX IIETICH € TTOCIIEAOBATENILHBIM U MapaJUIeTbHBIM COCTUHEHUEM JJIEMEHTOB,
pasiinyasi ycIoBHbIE 0003HAUCHHUS JIEMEHTOB JIEKTPUUECKUX LIEeTICH;

NPUBOANUTH TPHUMEPHl  (HaXOAUTh HWHPOPMALMIO O TMpHUMEpax) MPAKTUIECKOTO
UCTIONIb30BaHUS. (U3UYECKUX 3HAHMKM B TIOBCEJHEBHOW JKM3HM [UIi OOECHECYCHUS
0€30MacHOCTH TpH oOpalleHuH ¢ MpudopaMM © TEXHHYECKUMH YCTPOWCTBaMH,
COXpaHEHUsSI 3M0POBbS M COOIIOAECHUSI HOPM 3KOJIOTHYECKOTO MTOBEJCHUS B OKPY)KaIOIIEH
cpezne;

OCYIIECTBIISITh MOUCK MH(pOopMaluu pusnueckoro copepxanusi B IHTepHETE, HA OCHOBE
UMEIOIIMXCS 3HAHUM M MyTEM CpaBHEHHs JONOJHHUTEIbHBIX HMCTOYHHKOB BBIJENATH
nHPOPMAIIHIO, KOTOPast SBISIETCS IPOTUBOPEUUBOI MITH MOXKET OBITH HEJOCTOBEPHOMH;
UCTIONIB30BATh NPU BBINOJHEHUHM YYEOHBIX 3aJaHUil HayYHO--TIOMYJSIPHYIO JIUTEPATypy
(GU3NYECKOro CONEpKaHMA, CIIPABOYHBIE MaTEpUaibl, pecypchl ceTu MHTepHeT, BiIaaeTh
npuéMaMu  KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHus HMHGOPMALMM W3  OJHON
3HAaKOBOW CHUCTEMBI B IPYTYIO;

CO3JaBaTh COOCTBEHHbIC ITMCHMEHHBIE M KpaTKHe YCTHBIE COOOIIeHMs, 0000mas
MHPOPMAILMI0O U3 HECKOJIBKMX HCTOYHMKOB (H3UYECKOTO COJEpXKaHHsA, B TOM YHCIIE
MyOJIMYHO TPEJICTABIISITh PE3YJIBTATHI IPOSKTHOM MITH UCCIICIOBATEIIBCKON I TEIIBHOCTH,
Py 3TOM TPaMOTHO HCIIONBb30BaTh M3YyUCHHBIH MOHATUIHBIA ammapar Kypca (QHU3HKH,
COIIPOBOXKIATh BBICTYIUICHUE IIPE3CHTALUCH;

IpU  BBIIOJHEHUH YYEOHBIX IPOCKTOB W HCCIECAOBAHUN (U3MUECKHX MPOLECCOB
pacmpenensTh O0S3aHHOCTH B TPYIINE B COOTBETCTBHHM C TIOCTAaBICHHBIMH 3aJadyaMH,
CIICIUTH 32 BHIIOJIHCHHUEM IIaHA ACHCTBUIH M KOPPEKTHPOBATH €0, aJIeKBATHO OIICHHBAThH
COOCTBEHHBI BKJIaJ B JI€ATCIILHOCTh TPYIMIbI, BbICTPaUBaTh KOMMYHHKAaTHBHOE
B3aMMO/ICHCTBHE, POSIBIISS TOTOBHOCTH pa3pemaTh KOH(IINKTHL



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KonuyecrBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM undposbie
Ne ni/mn P Konrpoabusie | IlpakTnyeckue (muncpp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTbI padoTbI
pecypchl
Pa3gen 1. TenjioBble siBJICHUS
. but6mmoreka [IOK
11 CTpocHHe 1 CBOHCTBA BelIeCTBA ! https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
12 Terossie nponeccet 21 1 5 https://m.edsoo.ru/7f4181ce
Hroro no pazueny 28
Pa3nen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJI€HUS
91 DNEeKTpUYECKHE 3apsiibl. 3apsKEHHBIE Tella 7 1 bu6muoreka [IOK
' U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
. . but6mmoreka [IOK
2.2 [TocTOSTHHBIN PNEKTPUICCKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
2. M 1 1.
3 ATHITHBIC ABICHI 6 > https://m.edsoo.ru/7f4181ce
bu6mmoreka LIOK
24 IJIeKTPOMATHHTHAs MH/YKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro o pasueny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5
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INOYPOYHOE IINTAHUPOBAHME

8 KJTACC
KonuuecTBo yacoB JIEKTPOHHBIE
Ne nugpossbie
Tema ypoka KonTtpoabnblie | IlpakTHuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
OCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-
1 KMHETHYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [IOK
p https://m.edsoo.ru/ff0a5256
TTOATBEPKICHHUS
2 Macca u pa3mMep aTOMOB U MOJIEKYIT 1
3 Mopnenu TBEpAOTO, JKUIKOTO U 1 bubnnoreka [IOK
ra3000pa3HOro COCTOSTHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO, )KUJIKOTO
4 ra3000pa3HOr0 COCTOSTHUM BEIIECTBA Ha 1
OCHOBE I10JI0KEHUI MOJIEKYJISIPHO-
KMHETHUYECKON TeOpuu
bu6nmmoreka [IOK
5 Kpucrannmyeckue u amopdHbie Tena 1
P pd https://m eds00.ru/ff0a5800
5 CmaunBaHUE U KalWUISIPHOCTb. 1 bu6nuoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
7 TemnnoBoe pacHIUpeHHe U CKATHE 1 bubmorexa LIOK
p p https://m.edsoo.ru/ff0a5a26
3 Temnepatypa. CBsi3b TeMIIepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBHKEHHS YaCTHII
9 Buytpennss sHeprus. CriocoObl H3MEHEHHS 1 bubnnoreka [IOK
BHYTPEHHEH SHEPrUn https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buns! Teruionepenaun 1
A pel https://m.edsoo.ru/ff0a6412
11 VYpoxk-konpepenuus "[IpakTnyeckoe 1 1 bubnuorexa [IOK
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HCIO0JIb30BaHUE TEIUIOBBIX CBOICTB BEIIECTB
1 MaTepuasoB B LEISIX dHEprocoepekeHus"

https://m.edsoo.ru/ff0a65c0

12 KonunuecTBo TEIOTHL. Y i€IbHas bubmuorexa [IOK
TEIUIOEMKOCTD https://m.edso0.ru/ff0a6976
13 VYpaBHeHHE TeMI0BOro OanaHca. bubmmorexa [IOK
TemooOMeH U TEMI0BOE paBHOBECUE https://m.edsoo.ru/ff0a7088
JIaGopatopHas pabota "HccnenoBanue
14 HBJ‘IeIfI/IH TIC)HHO(I;)6MCHE[ npu CMglj_II/IBaHI/II/I bubmorexa LIOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpSTYeH BOBI
PacueT konuuecTBa TEIIOTH, HEOOXOAMMOIO
15 JUISl HATPEBAHUS TEJIa U BBIAEISIEMOr0 UM
MIPH OXJIAXKICHUN
16 JlaboparopHas padota "Onpeznenenue bubnmoreka [JOK
YIEIbHOM TEIJIOEMKOCTH BelecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIUBaA. Y JeJbHas TEII0Ta bu6nuoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBrneHue u OTBEpAECBaHHE
18 KPUCTAITTMYECKHUX TeJ. Y AeNbHas TeIIoTa bubmorexa LIOK
https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
19 JIaGopatopHas pabora "OnpeneneHue bub6nmorexa [IOK
yZIE€JIbHOM TEIUIOTHI IJIaBJI€HUS A" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJIEHCAIHS. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienue. Y nenbHas temiora
21 napooOpa3oBaHUs U KOHICHCALIUH. bubnnoreka [IOK
3aBUCUMOCTb TEMIEPATypPbl KUTIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO JTaBJICHHS
22 Brnaxxnocts Bo3nyxa. JlabopatopHast pabora bubmmorexa [IOK
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"OnpeneneHne OTHOCUTEIbHON BIAXKHOCTH
BO3ayxa"

https://m.edsoo.ru/ff0a7628

Pemienue 3ama4q Ha OIpCACIICHUC BJIAXXHOCTU

23
BO3/yXa
[TpuHIMIIBI paOOTHI TETIJIOBBIX BUTATEICH.
24 [TapoBas Typ6uHa. /IBurarens BHyTPEHHETO
CropaHus
25 KIII TermoBoro nuratens. TermoBbie bu6mmorexa [IOK
JIBUTATENIH U 3aLATA OKPYKAIOIIEH CPEbI https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUS U MPEBPALLEHUS SHEPTUU
B TEIJIOBBIX IpoIieccax
[loaroToBka Kk KOHTPOJIBHOM paboTe 1O TeMe
27 "TemnoBsie siBIcHUs. VI3MeHeHHE bubmmorexa [IOK
s | https://m.edsoo.ru/ff0ag83f2
arperaTHbIX COCTOSIHUH BelllecTBa
KonTponbhas pabora no teme "TemioBsie
. bubnmoreka [JOK
28 sBJIeHUs. MI3MeHeHue arperaTHeIX COCTOSHUN
| https.//m.edsoo.ru/ff0a86ae
BEIECTBA
29 DnexkTpusanud Tei. [[Ba poaa
AIEKTPUIECKUX 3aPSII0B
30 VYpok-uccienoBanue "IneKTpU3aIus Tel
WHIYKIUEN U IPU CONTPUKOCHOBEHUN"
B3anmMopeiicTBre 3apsyKeHHBIX Tell. 3aKOH bubnmoreka [JOK
31
Kynona https.//m.edsoo.ru/ff0a87e4
Onextpuueckoe nojue. HanpsokeHHOCTh
32 DIIEKTPUUECKOTO ITois. [TpuHImin bubmorexa [JOK
P P . https://m.edsoo.ru/ff0a8ala
CYIEPHO3UINHU NEKTPUIECKUX MOJIeH
33 Hocurenu snexTpuueckux 3apsiioB.

DneMeHTapHbIi 3apsa. CTpoeHue atoma
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34 [IpoBOIHUKYN W TUAIEKTPUKU. 3aKOH bubmuorexa [IOK
COXpAHEHUS JIEKTPUYECKOr0 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha IpUMEHEHUE CBOMCTB bubnnoreka [IOK
JJIEKTPUYECKUX 3apsA 0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUYECKUI TOK, YCIIOBUS €r0
36 cymectBoBanus. Mcrounnku brbmmorexa LIOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIefcTBYSI 2IEKTPUUECKOIO TOKA bubmmorera LOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlefictBue
38 AIIEKTPUUYECKOTO TTOJISI Ha IPOBOTHUKH U 1
TUAJIEKTpUKN"
39 DNEKTPUYECKUH TOK B METAJUIAX, JKUIKOCTAX bubnnoreka [IOK
U rasax https://m.edsoo.ru/ff0a9838
40 DnekTpuueckas Lemb U €€ COCTaBHbIE YaCTH
41 Cuna toxka. JlabopaTopHas paborta 05 bubnnoreka [IOK
"N3mepeHue U perylIupoBaHHe CUJIbI TOKA" https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HamnpshkeHue. BonbrMerp.
42 JlaboparopHas pabota "M3mepenue u 0.5 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a%e14
peryaupoBaHue HaPsHKEHUS
43 CornpoTuBIiieHHE IPOBOJIHUKA. Y I€JIbHOE bubmuorexa [IOK
COIPOTHUBJICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTta "3aBUCUMOCTh
44 3JIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnnoreka [IOK
MPOBOJHHUKA OT €0 JJIMHBI, IIOIIAIN https://m.edsoo.ru/ff0aa738
MONEPEYHOI0 CeUeHUs1 U MaTepuaia"
45 3aBUCHMOCTb CHJIbI TOKA OT HAPSIKEHHUS. bubnmoreka [IOK

3akon OMma Jy1s yJacTKa 1enu

https://m.edsoo.ru/ff0aad44a
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JlabopaTopHas padota "VcciaenoBanue
3aBHCHMOCTH CHJIBI TOKa, HIIYIIETO Yepe3

bubmuorexa [IOK

46
pE3UCTOP, OT CONMPOTUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUs Ha pe3uctope”
47 [locnengoBarenbHOE U MapajieaIbHOE
COEJIMHEHUS POBOJIHUKOB
JlabopaTtopHas pabota "I[IpoBepka npasuiia
48 CJIO’KEHUS HAIPSKEHUN TTPU bubmuotexa [IOK
[IOCJIEI0OBATEIEHOM COCIMHEHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon”
JlaboparopHas padota "lIpoBepka npaBuia
49 TUTSt CII:/)IJIBI I’)FOKaII)I U Ta aJIIJ)IeJIBI:IOM ’ bubmmorexa [JOK
prap " https://m.edsoo.ru/ff0aadle
COEJIMHEHUH PE3UCTOPOB
50 Pemenue 3anau Ha npumeHeHne 3aKkoHa OMma bub6mmorexa [IOK
JUJISL PA3JIMYHOTO COCIMHEHNS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnuoreka [IOK
3akoH Jlxxoynsa-Jlenua https://m.edsoo.ru/ff0ab124
59 JlaboparopHas padota "Onpeznenenue bubnmoreka [IOK
paboTHI U MOIIHOCTH AJICKTPUUECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DJeKTpUYeCcKHe e U OTpeduTeNn
53 ANEKTPUYIECKOM dHEpruu B ObITY. KopoTkoe bubmmorexa [IOK
P P Y- RoP https://m.edsoo.ru/ff0ab660
3aMbIKaHHE
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DrekTpuuecKue 3apsaanl. 3apsHKeHHBIC Tena bubnmnoreka [JOK
54 . .
U UX B3aumoencTBus. [TocTosiHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUH TOK"
55 KontponbHas paboTa o teme bubnmoreka [IOK

"DnekTpuUecKue 3apsaabl. 3apsHKeHHBIC Tela

https://m.edsoo.ru/ffOabea8
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U uX B3aumoaencTsua. IlocToSIHHBIN
AJIEKTPUYECKHUMA TOK"

56 ITocTossHHBIC MArHUTHI, X B3aNMOCHCTBHE
57 VYpok-uccnenosanue "M3yyenue noneu 1 bubmuotexa [IOK
MOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MarautHOe nojie. MarHuTHOE 110JIe 3eMITH U bubmuorexa [IOK
€ro 3Ha4YeHMeE Ul KU3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
OmnsIT OpcTena. MarauTtHoe nose
59 ANEKTPUYECKOT0 TOka MarHuTHoe mnose bubamorera LOK
P https://m.edsoo.ru/ffOacld2
KaTYILIKH C TOKOM
[IpumeHeHue 31eKTPOMarHuTOB B TEXHUKE.
60 JlaGoparopHas padora "3yueHue neicTBus 0.5 bubmorexa [OK
patopHaz p Y \ ' https://m.edsoo.ru/ff0ac74a
MarHUTHOT'O TIOJISl Ha MPOBOJIHUK C TOKOM
DNeKTPOABUTaTENh TOCTOSHHOTO TOKA.
Hcnonb3oBanue 31eKTpoiBUTaTeNneii B
61 TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE bubmmorexa [JOK
yerp Y P pre. https.//m.edsoo.ru/ff0ac86¢c
JlabopartopHas padota "KoHcTpynpoBaHue u
n3ydeHue paboThl dJIEKTpOABUTATEIIA"
62 Omnbitel @apazes. 3aKOH AIEKTPOMArHUTHON
naaykuuu. IIpasumno Jlenna
OnekrporeHepatop. CrocoObl NOTyISHHS
63 ANEKTPUYECKOI SHEPTUU. DNEKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX HCTOYHHUKAX YHEPIUH
64 [ToaroToBKa K KOHTPOJIBLHOM paboTe MO TEME
"DnexTpuueckue U MarHUTHBIE sABJIeHUS"
KonTponbhas pabora o teme bubnmoreka [JOK
65 n n
DJIEKTPUYECKUE U MATHUTHBIC SIBIICHUS https://m.edsoo.ru/ff0acb14
66 PesepBHeIit ypok. Pabora ¢ TekcTamu 1mo bubnmoreka [JOK
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TeMe "TemnaoBble sBiIeHUS"

https://m.edsoo.ru/ff0accbe

Pesepubiit ypok. Pabota ¢ Tekctamu mo

67 1 bubmuorexa [IOK
teme "[locTossHHBIN AneKTpuYecKuil ToK" https://m.edsoo.ru/ffOacdc6
68 PezepBHblil ypok. Pabota ¢ Tekctamu 1o 1
Teme "MaruuTHble sBJICHHS"
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 145
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOHECCAOBA3SATEJIBHBIE YYEBHBIE
MATEPHAJIBI IJISA YYEHUKA

®uzuka, 8 kinacc/ [leppimkun A.B., O011ecTBO C OrpaHUYEHHON
0TBETCTBEHHOCTHIO «/[PODAY; AkimonepHoe odmiecTBo «M31aTenbCcTBO

«HpOCBGHICHI/Ie»

METOINYECKHUE MATEPHUAJIbBI UIAA YUUTEJIA

O. A. Yepnukona, C. H. I'nagenkona, B. B. Kynpsiiies ®@usuka 8 kiacc,
0a30BBIl YpOBEHb, MeTOAMYECKOE MocoOue Kk yueOHuky 1. M. Ilepeiikuna, A.
N. UBanona: M., «IIpocenienney, 2023

B.N.Jlykamuk, E.B. UBanoBa, CoopHuK 3ama4 1o puzuke 7-9 ki., yueOHOE
nocobue: M., «IIpocsemiennen, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
bu6mnorexa IJOK



