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[TOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yueOHoro npeamera «lIpakTukym mo Qusuke» B 4acTH,
dopMupyeMoil ydacTHMKaMH OOpa30BaTEIbHBIX OTHOIICHUH, y4yeOHOro IjlaHa Ha
YPOBHE OCHOBHOrO 00IIero oOpa3oBaHMs COCTaBJI€HAa Ha OCHOBE IOJIOKEHUN U
TpeOOBaHMII K pe3ylibTaTaM OCBOCHHS Ha 6a30BOM YPOBHE OCHOBHOM 00pa3oBaTeIbHOMN
IporpamMMbl, IpeacTaBieHHbIX B DenepallbHOM rocyAapCTBEHHOM 00pa30BaTeIbHOM
cTanaapre ocHoBHOro oomero obOpazoBanusa (PI'OC OO0O), a takxe ¢ ydéToMm
®enepanbHOil pabouelt mporpaMMbl BocnuTaHud | KoHuenuuu mnpenojgaBaHUs
yueOHoro mnpeamera «®dusumka» B 00pa3oBaTeNbHbIX Opranu3aunusax Pocculickon
®denepanuu, peai3yOIINX OCHOBHbIE 00111€00pa30BaTeIbHbIE TPOTrPAMMBI.

Copnepxxanue IIporpammsl HanpaBiIeHO Ha POPMUPOBAHUE €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH Y4YalllUXCS W OpPraHU3alUI0 H3y4eHHUs (U3UKU Ha JAESTEIbHOCTHOM
OCHOBE. B Hell y4HTHIBAIOTCS BO3MOXHOCTH IMpEAMETa B peaM3aliu TpeOOBaHUM
OI'OC OOO K mWIaHUPYEMBIM JIMYHOCTHBIM M METANPEIMETHBIM PE3yIbTaTaM
oOyueHus, a TaKXKe MEXIPEIMETHbIE CBS3U €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeIMETOB Ha YPOBHE OCHOBHOI'O 00111ero o0pa3zoBaHus. B mporpamMMe onpeaensitoTcs
OCHOBHBIE€ IIEJIM W3Yy4YeHUs (U3UKH HAa YPOBHE OCHOBHOIO 0OILEro oOpa3oBaHMs,
IJIaHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKHU: JTUYHOCTHBIE, METANPEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Iporpamma mnpennaraer NPUMEPHYIO IIOCJIENOBATEIBHOCTh H3YYEHHSI TEM,
OCHOBAHHYIO Ha JIOTUKE Pa3BUTHs IMPEAMETHOTO COJIEpPKAHUSA M y4ETE BO3PACTHBIX
OCOOEHHOCTEM YydYalMxcsd, a TaKKe IMPUMEPHOE TEMAaTHYECKOE IUIAHUPOBAHUE C
YKa3aHHEM KOJINYECTBA YacOB HA HW3YyYECHHE KaXJAOW TEMBI M NPUMEPHON
XapaKTEPUCTUKON YUEOHOU IEATEIHHOCTH YYAIUXCS, PEeaM3yeMON NpH HU3yYeHUU
ITUX TEM.

[Tpu pa3pabotke paboueil mporpaMMbl B TEMAaTHUYECKOM IJIAHUPOBAHUM YUYTECHBI
BO3MOXXHOCTH HCTIOJB30BaHUS AJIEKTPOHHBIX (IIU(PPOBHIX) 00pa30BaTEIbHBIX PECYPCOB,
ABJIIONINXCS] Y4€OHO-METOIMYECKUMH MaTepuaiaMu (MyJIbTUMEIUNHBIE TPOTPaMMBlI,
AJIEKTPOHHBIE YYEOHMKH W 3aJaYyHUKH, DJICKTPOHHBIE OWOIMOTEKH, BUPTYyaJTbHbIE
7abopaTopuu, UTPOBBIE TPOTPAMMBI, KOJJIEKIIMM MHQPPOBBIX 00pa30BaTEIbHBIX
pecypcoB), peanusyromux auaaktudeckue BozmoxkHoctu KT, comepikanre KOTOpbIX
COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa30BaHUMU.

OBIIIAA XAPAKTEPUCTUKA

Kypc ¢usuku — cucreMooOpa3yromuidi 111 €CTeCTBEHHO-HAy4YHbIX Y4eOHBIX
IPEIMETOB, TIOCKOJIbKY (DPU3NYECKHE 3aKOHBI JIeXKAT B OCHOBE IMPOLIECCOB U SBIICHHIA,
U3y4aeMbIX XUMUEH, Ononoruei, actpoHoMuei u puzuueckoit reorpadueii. dusnka —
3TO MpeaMeT, KOTOPBIA HE TOJHbKO BHOCHUT OCHOBHOW BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTHUHY MUPA, HO U MPEIOCTABISIET HanboJee siCHbIE 00pa3Iibl MPUMEHEHUS HAyYHOTO
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METO/Ia TIO3HAHHUS, T. €. CII0c00a MOJydeHUs JJOCTOBEPHBIX 3HAHUI 0 mupe. Hakowerr,
du3nKa — 3TO TPEAMET, KOTOPBI Hapsay ¢ IPYTHMH €CTeCTBEHHO-HAYIHBIMHU
npeaIMeTaMu  JOJDKCH JaTh IIKOJbHUKAM IPEACTaBIIeHHE 00 YBIEKaTEIbHOCTH
HAYYHOTO MCCJICIOBAHUS M PAJOCTH CAMOCTOSTETLHOTO OTKPBITUSI HOBOTO 3HAHUSL.

OnHa W3 TIaBHBIX 3a1a4d (pU3MYEecKoro oO0pa3oBaHHS B CTPYKType OOIIEro
oOpa3oBaHUsI COCTOMT B (OPMHUPOBAHUHM E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
WHTEpeca K HayKe y OCHOBHOM MacChl O0yYarOIIMXCs, KOTOPHIE B JajdbHEHIIEM OyayT
3aHATHI B CAMBIX pa3HOOOpa3HBIX cepax nesTenbHOCTH. Ho He MeHee BaxHOM 3a1aueit
SIBIISICTCS BBISIBJICHHUE U IMOATOTOBKA TAJIAHTJIMBBIX MOJIOJIBIX JIFOICH TSI TIPOIOJKEHUS
oOpa3oBaHMsi ¥ JalbHEHIIEH MPO(EecCCHOHANBHOW EATEIBHOCTH B  00JIACTH
CCTECTBCHHO-HAYYHBIX MCCJICIOBAHUHN M CO3JJaHUH HOBBIX TEXHOJIOTHH.

CornacHO TNPUHATOMY B  MEXKIYHAPOJIHOM  COOOIECTBE  OMPEICICHUIO,

((ECTGCTBGHHO-HayLIHaH I'paMOTHOCT — 3TO CITOCOOHOCTh 4YeJIOBEKa 3aHUMAaTh
AKTHUBHYIO I'PAKAAHCKYIO ITIO3HUIHIO I10 O6HIGCTBGHHO 3HAaYMUMBbIM BOIIPOCaM, CBA3aHHBIM
Cc CCTCCTBCHHBIMU HayKaMH, n €ro TOTOBHOCTB HHTCPCCOBATHCA

CCTECTBEHHO-HAYYHBIMH  HACSIMH. HaydHO TpaMOTHBIM YEJIOBEK  CTPEMHUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXICHHH TIPOOJIEM, OTHOCSIIHUXCA K
€CTECTBEHHBIM HayKaM M TEXHOJOTHUSIM, 4YTO TpeOyeT OT Hero CileayIolux
KOMIIETEHTHOCTEM:

— HAy4YHO OOBSICHATH SIBJICHUS,

— OIICHUBATh M IIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICTOBAHMS,

— WHTEPHPETUPOBATH JAHHBIE W KCIOJB30BATh HAyUYHBIE JOKA3aTENbCTBA IS
MOJIyYeHUS BHIBOJIOB.»

N3yyenune ¢usuku crmocoOHO BHECTH pelalomuid BKJIaag B (HOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH OOYJArOIITHXCS.

Hacrosmas nporpamma mo3BossieT Oojiee riyOOKO M OCMBICIICHHO HW3Yy4aTh
MPAKTUYECKUE U TEOPETUUECKHUE BOMPOCHI (DU3UKH.

HEJIb UI3YUEHHMA YUEGHOI'O ITPEIMETA

[lenbs Kypca— MOJATOTOBKA IIKOJIBLHUKOB K MOCTYIIJICHUIO B BHICIIINE TEXHUYECKHUE,
BOCHHBIC yueOHBbIC 3aBeleHUs, Ooyiee TIyOOKOe H3yuyeHHE OCHOB (U3HKH Uepe3
pelieHrne 3aJad4 TEXHUYECKOTO COJEpKaHWsi B COOTBETCTBUHM C BO3PAaCTAIOIIMMHU
TpeOOBAHMSIMU COBPEMEHHOTO YpOKa, pPa3BUTHE Y YYaIIMXCS YMEHUW: pelaTh
NPEAMETHO-TUIIOBbIE, TpaduuecKue U KayeCTBEHHBbIC 3a7adM; OCYIIECTBIATH
JIOTUYECKHE TIPUEMbl Ha MaTepuajie 3aJlaHhil 1Mo MpeaMeTy; pellaTh HECTaHIapTHBIC
3a/1a4i, a TaK ke I MOJrOTOBKU y4alluxcs K ycnemHoun caaue EI'D.

[{enn n3ydeHnus Kypca:

— o0ecreyuTh  JIONOJHUTEIBHYIO MOJIEPKKY  ydamuxcs 8  KIaccoB
YHUBEpPCAIBHOTO OOy4YeHHs] Mg U3ydeHus (U3MKA (d3Ta 4YacTh MPOrpaMMBI
npeaycMaTpuBaeT pelieHre 3ajad  TIJIaBHbIM o0pa3oM 0a30BOro M OTYACTU
MOBBILLIEHHOI'O YPOBH!);



— Pa3BUTH cofiepKaHUE Kypca (PU3UKU AJI1 U3y4YEeHUS Ha TPO(PUIHLHOM YPOBHE.

JlocTmxkeHne HTHX LeJeil Ha YpOBHE OCHOBHOIO O0IIero oOpa3oBaHHs
o0ecreunBaeTCs PelICHUEM CIIECAYIONINX 3a/1ay:

—MpUOOpPETeHNE 3HAHUN O TUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYECKUX,
TEIJIOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

— TpuoOpeTeHNe yYMEHHMH OMUCHIBATh U OOBICHATH (PU3MUECKUE SIBICHUS C
UCIIOJIb30BaHUEM TOTYUYCHHBIX 3HAHMIA

— OCBOEHHE METOJIOB pEIIEHUs NPOCTEHIIMX pacuy€THBIX 3aJad C
UCIIOJIb30BAaHUEM (PU3UYECKUX MOJIENCH, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX
3aj1ay;

— pa3BUTHE YMEHUI HAOIIOAATh MPHUPOAHBIC SBICHUS U BBITIOIHATH OIBITHI,
n1abopatopHbie pabOThl U HKCIEPUMEHTAIbHBIC HCCIEJOBAHUA C HCIOJIB30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

— OCBOEHHME MPUEMOB paboThl ¢ MHGpoOpManueld (U3NYECKOro COAEepKaHUS,
BKJIFOUasi HHPOPMAITHIO O COBPEMEHHBIX JOCTHKEHHSIX (PU3UKH; aHATTN3 U KPUTHIECKOE
OlLICHMBaHUE UH(POPMALINH;

— 3HAKOMCTBO cO cdepaMu MpodheCCUOHATIBHONU JEATEIbHOCTH, CBSI3AHHBIMU C
(¢U3MKONW, W COBPEMEHHBIMH TEXHOJOTMSIMH, OCHOBaHHBIMH Ha JOCTHKEHUSX
du3znuecKoil HayKH.

MECTO ITPEJMETA B YUYEBHOM IIVTAHE

B cootBerctBrn ¢ ®I'OC OOO mpakTuMyM 10 (PU3UKe SBISETCS 005S3aTEIbHBIM
OpeIMETOM Ha YpPOBHE OCHOBHOro oOmiero oOpa3oBanus. [laHHas mnporpamma
npeaycMaTpuBaeT usydeHne (u3uKd Ha 0a30BOM YpoBHE B 00béMe 34 U 3a ron
oOyuenust mo 1 4 B Hememto B 8 kiacce, B yacTu (GOPMHUPYEMON y4aCTHHUKAMU
00pa3zoBaTEIbHBIX OTHOIICHUH.

1. COAEP KAHUE YYEBHOTI'O IIPEIMETA «®U3UKA»

8 KJIACC
1. TeroBele sIBIEHUSA

OCHOBHBIE MTOJIOKEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU CTPOCHHUS BELIECTBA.
Macca u pasMepsl aTOMOB M MOJIeKYyJd. OmNbIThl, MOATBEPKAAIOIIME OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIAPHO-KUHETUYECKON TEOPUH.

Monenun TBEpHOTO, JKHAKOTO H Ta3000pa3HOTO COCTOSIHMM  BEIIECTBA.
Kpucrammueckne u amopdubie Tena. OObsICHEHHWE CBOWCTB Ta30B, XKUIKOCTEH W
TBEPABIX TEJI HAa OCHOBE IIOJIOKEHHN MOJIEKYISIPHO-KUHETUYECKOW TEOPHH.
CMmaunBaHNE U KallWUISIPHBIE SIBJICHUS. T€MIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBsi3b TEMITEPATYPBI CO CKOPOCTHIO TEIIOBOTO IBUKEHUS YACTHII.

Braytpennsis  sHeprus.  CrnocoObl  WM3MEHEHUST  BHYTPEHHEW  DHEPTUU:



TeIIonepeaaya U coBepilieHre padoThl. Buabl Temonepenayu: TEMIONPOBOIHOCTD,
KOHBEKIIUS, U3JIyYCHUE.

KonmnuecTBo TemnoTel. YenbHas TEMJIOEMKOCTh BelleCTBA. TermiooOMeH u
TEIJIOBOE paBHOBECHE. Y paBHEHUE TEIIOBOTIO OanaHca.

[InaBieHrE W OTBEPAECBAHHE KPUCTAUIMYECKUX BEIIECTB. YEIbHAs TEIUIOTA
riaBnenus. [Tapoodpazoanue u kouaeHcanus. Ucnapenue (MC). Kunienue. Y nenpHas
TEIJIOTa MapooOpa3oBaHUs. 3aBHCHMOCTh TEMIIEPATYyphl KUIECHUS OT aTMOC(EPHOTO
JIABJICHHSL.

BnaxxHocTh Bo3ayXa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJIOTAa CTOPaHUsL.

[Ipunuunel  pabotel TemnoBbix aBurareneid. KIIJ[ TemmoBoro aBuraresns.
TemnnoBbie ABUTATENH U 3alIUTa OKpyxarotieit cpeast (MC).

3aK0oH COXpaHEHUs U MPEBPAIlEHUs] SHEPTUU B TEIIOBBIX Mporeccax (MC).

JlaGopatopHbie pabOTHI U OTIBITHI

1. OnbIThI 10 OOHAPYKEHUIO IEUCTBUS CUII MOJIEKYJISIPHOTO MIPUTSIKEHUS.

2. OnBITHI 110 BEIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM MJIM caxapa.

3. OnbITHI 1O HAOIOJIEHUIO TETJIOBOTO PACHIMPEHUS Fa30B, KUJIKOCTEH U TBEPIBIX
TeJ.

4. OnpeneneHue NaBJIeHUs BO3AyXa B OaJUIOHE IINPHUIIA.

5. OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00béma u
HarpeBaHUs WM OXJIaXKICHUSI.

6. IIpoBepka TUNOTE3bl JTUHEHHON 3aBUCHUMOCTH JUIMHBI CTOJOHMKA YKUJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaOmronenne W3MEHEHHS BHYTPEHHEW DHEPruM Tela B  PeE3yJbTare
Terionepeaayn U paboThl BHEIIHUX CHUJI.

8. MccnenoBanue siBIEHMS TEIJI0O00OMEHA MPU CMEIIMBAHUM XOJOJIHOM U TOpsSYen
BOJIbI.

9. Onpenenenre KOJIMYECTBA TEIJIOTHI, MOJIYYEHHOTO BOJIOM MPHU TETNIOOOMEHE C
HarpeThiM METAJUTMYECKUM LIWJIUHIPOM.

10. Onpenenenuie yaenbHOU TEMIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiecca uCrapeHus.

12. Onpenenenre OTHOCUTEIBLHON BIAXKHOCTH BO3AYXa.

13. Onpenenenve yAaeabHOM TEMIOTHI MIJIABJICHUS JIbJIA.

2. DJICKTPUYECKUE U MATHUTHBIC SIBJICHUS

OnexkTpuzanus Ten. JlBa poja anekTpuyeckux 3apsagoB. BzaumopeicTBue
3apspKeHHBIX Ted. 3akoH KysnoHa (3aBUCHMMOCTBH CHIIBI B3aMMOJCHCTBHUS 3apsiKEHHBIX

TEJ OT BEJIMYUHBI 3aPSAI0B U PACCTOSHUS MEXITY TEIaMH).

Onextpuyeckoe mnose. Hanpsok€HHOCTh 3nexkTpuyeckoro nosst.  [lpuHowmn
CYIEPIIO3ULINU AJEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuueckux 3apsyioB. ODJIEMEHTapHBIA AIIEKTPUUECKHUM 3apsi.
Crpoenne atoma. [IpOBOJHUKM U UAJEKTPUKUA. 3aKOH COXPAHEHUS 3JIEKTPUUYECKOTO
3apsaa.



DNEeKTpUYECKUI TOK. Y CIIOBHS CYILIECTBOBAHUS AIEKTPUUECKOr0 ToKa. MICTOUHUKH
NOCTOSHHOTO TOKAa. JIEHCTBHA SJIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUYECKUM TOK B KUIKOCTSIX U razax.

OnekTtpuueckas uemnb. Cuna Toka. DIeKTpruueckoe HanpsbkeHue. COnpoTUBIICHUE
MIPOBOJHUKA. Y AEIBHOE CONPOTHBJIEHUE BeHIECTBA. 3aKOH Oma Il y4yacTKa LEIH.
[TocnenoBarenbHOE U MAapalIENbHOE COEIUHEHNE TPOBOIHUKOB.

PaGora u MOIIHOCTH dJEKTpUYECKOro Toka. 3akoH Jxoyms— JleHna.
DnexkTpuyecKkue Lenu M MOTpeOUTeNn 3JIeKTpuueckod sHepruud B ObiTy. KopoTkoe
3aMBbIKaHHE.

[TocTosiHHBIE MarHWThl. B3auMOAENCTBHE MOCTOSIHHBIX MarHuTOB. MarHuTHOE
noje. MarautHoe noje 3eMJId U €ro 3HaYeHHE JUIA *KU3HUA Ha 3emiie. OnbIT DpcTena.
MarauTHoe 1moJie 3JIeKTpUYecKoro Toka. [I[puMeHeHne 3IeKTpOMarHuTOB B TEXHUKE.
JelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM. DJIEKTPOJBUTaTEIb MIOCTOSHHOTO
ToKa. Mcrnonp30BaHUE DSIIEKTPOABUTATENE B TEXHUYECKUX YCTPOWCTBAX M Ha
TpaHCIOpPTE.

Onerter @apanes. SBmeHne siekTpoMarHUTHOM wWHAYKUMHU. IIpaBuno Jlenna.
OnextporenepaTop. CrocoObl MOIYYEHUS 3JIEKTPUUECKONW SHEPIrUU. DIEKTPOCTAHIIUU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUU.

JlaGopatopHbie pabOTHI U OTIBITHI

1. OnbiTel 1O HAOMIOACHUIO JJEKTpU3AlMKW Tel HWHAYKUMEH U 1pu
CONPUKOCHOBEHHH.

2. MHUccnemoanme [€WCTBUS BJIEKTPUYECKOTO TOJII HAa MPOBOJAHUKA U
JRJTIEKTPUKHU.

3. COopka u mpoBepKa padoThI IJICKTPUUSCKOM IETTH MTOCTOSTHHOTO TOKA.

4. VI3amepeHue u peryJupoBaHue CUIIbI TOKA.

5. I3MepeHue u perynupoBaHue HANPSKECHMUS.

6. HccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA, HIYIIETO YEpe3 PEe3UCTOp, OT
CONPOTUBJIEHUS PE3UCTOPA U HANIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTH 3JIEKTPUUYECKOTO COMPOTUBIICHUS
MPOBOJIHUKA OT €r0 JJIMHBI, IUIOIIA/IA MOTIEPEUHOTO CEYEHUS U MaTepuara.

8. Ilpomepka mpaBuia CJIOKEHUS HANPSXKEHUW TMpPU  TOCIEI0BATEILHOM
COEJIMHEHHUH JIBYX PE3HCTOPOB.

9. IlpoBepka mpaBuiia i CHUJIbl TOKAa MpU MNapAIIEILHOM COCIMHEHUU
PE3UCTOPOB.

10. Onpenenenre pabOThI AAEKTPUUECKOTO TOKA, UYIIETO YEPe3 PE3UCTOP.

11. Onpenenenre MOLHOCTH 3JEKTPUUECKOTO TOKA, BBIJEISIEMON Ha PE3UCTOPE.

12. UccnenoBanre 3aBUCUMOCTH CHJIbI TOKa, WAYIIETO 4Yepe3 JIAMIIOYKY, OT
HaNpsHKEHUS Ha HEW.

13. Onpenenenne KIIJI narpeBarensi.

14. UccnenoBanrie MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSIHHBIX MAarHUTOB.

15. VI3ydyeHne MarHUTHOTO TIOJIS IOCTOSIHHBIX MarHUTOB TIPH WX OOBEIUHCHUH U
pazzieieHu .



16. MccnenoBanue OeUCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, IEMOHCTPUPYIOUIUE 3aBUCUMOCTh CHUJIbl B3aUMOJEHCTBUS KaTYIIKHU C
TOKOM M MarHumTa OT CHJIBI TOKA Y HaIIPaBJICHUS TOKA B KaTYIIKE.

18. I3y4yeHue nelcTBUsl MAarHUTHOTO TOJISI HA IIPOBOJHUK C TOKOM.

19. KonctpynpoBaHue u u3yuyeHue padoThl 3JE€KTPOABUTATEIS.

20. Usmepenne KII/I anexTpoaBuraTeIbHON yCTAaHOBKH.

21. OmnpITBl MO HCCIEIOBAHUIO SIBJICHUSA DJICKTPOMATHUTHOW HWHAYKIIWU:
VICCJIEIOBAHNE U3MEHEHUI 3HAYEHUS U HAIIPaBJICHUS UHAYKIIMOHHOIO TOKA.

2. HJIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUSA YYEBHOI'O
HPEIMETA

Nzyuenue yuebHoro npeamera «IIpaktumym no ¢pusuke» Ha ypoBHE OCHOBHOTO
o0miero o0pa3oBaHusl JOJDKHO 00€CIeYnBaTh JTOCTHKEHUE CIEAYIOIIUX JIMYHOCTHBIX,
METaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YyJIbTaTOB.

2.1 JUYHOCTHBIE PE3YJIBTATbDI

[laTproTHyecKoe BOCIIUTAaHUE:

—IIPOSIBJICHUE HMHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUHCKOU
(bu3NYeCcKoil HayKH;

—IIEHHOCTHOE OTHOUIEHUE K JOCTUKEHUSAM POCCUICKUX YUEHBIX-(PU3UKOB.

['paxxnaHckoe U 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

—TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXKJEHUHU OOIIECTBEHHO-3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUN (DU3HUKY;

—OCO3HAaHUE BAXKHOCTH MOPAIBHO-ITUUECKUX MPHUHIUIIOB B JEITEIBHOCTH
Y4EHOTO.

DcTeTnYecKoe BOCIIUTaHUE:!

—BOCIPUIATHE ICTETUUECKUX KayecTB (U3MYECKON HAayKu: €€ TrapMOHHYHOTO
ITOCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH.

[{eHHOCTH HAYYHOTO MMO3HAHUSA:

—OCO3HaHHE EHHOCTH (PU3UUECKON HAYKH KAaK MOIIIHOI'O MHCTPYMEHTA IMO3HAHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOIICH KYJIbTYPHI;

—pa3BUTHE Hay4yHOH JI0003HATENBHOCTH, HHTEpPEcCa K HCCIEI0BATEIbCKON
NEATEIIBHOCTH.

dopMUpOBaHUE KYJIBTYPhI 310POBbSI U IMOLIMOHAIBLHOTO OJIaronoayyns:

—OCO3HaHUe LEHHOCTH Oe3omacHoro oOpaza JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHUpE, BaXKHOCTHU IMpaBHJI O€30MacHOrO MOBEACHUS Ha TPAHCIIOPTE,
Ha JIOpOTax, C AJIECKTPUICCKUM U TEIJIOBBIM 000PYI0BAHUEM B JOMAIITHUX yCIIOBUSX;

—Cc(pOpMUPOBAHHOCTH HaBbIKa pedIeKCUu, MPU3HAHUE CBOETO MpaBa Ha OLIMOKY
Y TAKOT0 K€ MpaBa y IPyroro 4yejoBeKa.

TpynoBoe BOCIUTaHUE:

—AaKTHUBHOE Y4YaCTHE B PEIIEHUU MPAKTHYECKHUX 337a4 (B paMKax CEMbH, IIKOJIbI,

7



ropojia, Kpas) TEXHOJIOTMYECKON U COILMAIbHOM HAMPaBIEHHOCTH, TPEOYIOIIUX B TOM
gucie u PU3NIeCKux 3HAHWM;

—MWHTEpEC K MPAKTUYECKOMY U3YUEHHUIO Mpodeccuid, CBA3aHHBIX C (PU3HKOM.

DKOJOrM4ecKoe BOCIIUTAHUE:!

—OpHEHTallusl Ha NpPUMEHEHUE (PU3NYECKUX 3HAHMW JUId pelIeHus 3a1ad B
00acT OKpY’Karomel cpeibl, MIAaHUPOBAHUS MOCTYNKOB M OIICHKH WX BO3MOYKHBIX
MOCJIEICTBUN JUIsl OKPY KatOLIEN Cpeibl;

—OCO3HaHUe TIJI00aJIbHOIO XapakTepa 3KOJOTMYECKHX MpoOJIeM U MyTed HX
peLICHHUS.

AnanTtanus 0o0y4aromerocss K HW3MEHSIOIIMMCSA YCJIOBUSM COLMAJIBHON MU
MIPUPOTHON CPEBI:

—TMOTPEOHOCTh BO B3aUMOICHCTBUH IIPH BBIIIOJIHEHUH UCCIEA0OBAHUI U TPOEKTOB
($u3nyeCcKOil HalpPaBIECHHOCTH, OTKPBITOCTD ONBITY U 3HAHUSAM JPYTHUX;

—TIOBBIIICHUE YPOBHS  CBOEM  KOMIIETEHTHOCTH 4€pe3  IPAKTHYECKYIO
NeSATEIbHOCTD;

—TMOTPeOHOCTh B (POPMHUPOBAHMUU HOBBIX 3HAHUH, B TOM uuciie (HOpMyIUpOBaTh
UJIEH, IOHATHS, TUTIOTE3BI O (PU3UUYECKUX OOBEKTAX U SIBICHUSIX;

—OCO3HaHUe JEPUIMTOB COOCTBEHHBIX 3HAHUNW M KOMIETEHTHOCTEW B 00sacTu
busuKy;

—IUTAaHUPOBAHUE CBOETO Pa3BUTHS B IPUOOPETEHUH HOBBIX (PU3NYECKHUX 3HAHMIA;

—CTpEMJICHUE aHAIM3UPOBATh U BBISBISATH B3AMMOCBSI3H MPUPOJbI, OOIIECTBA U
HKOHOMHUKH, B TOM YHUCJIE C UCTOIb30BAaHUEM (PU3NUECKUX 3HAHUN;

—OLIEHKa CBOUX JCHCTBUH C YYETOM BIMSHHS Ha OKPYKAIOIIYI0 Cpeny,
BO3MO>KHBIX [VI00AJBHBIX TOCEICTBUM.

2.2 METAIIPEAMETHBIE PE3YJIbTATBI

YHuUBEpCcAIbHBIE TO3HABATEIIBHBIC ICUCTBUS

ba3oBbie Jornueckue JAeUCTBUS:

—BBISBJIATH U XapaKTePHU30BaTh CYIIICCTBEHHBIE TIPU3HAKA OOBEKTOB (SIBJICHUH);

—YyCTaHaBIIMBaTh CYIICCTBEHHBIN MNpHU3HAK KiIacCU(DHUKAIMU, OCHOBAHMS IS
0000IIIeHNS U CpaBHEHUS,

—BBISBJISITh 3aKOHOMEPHOCTH W IPOTHBOPEYHMS B paccMaTpPUBAEMBIX (haKTax,
JAHHBIX ¥ HAOIIOJSHUSX, OTHOCSIIUXCS K (PU3HUCCKUM SBJICHUSIM;

—BBISIBJIATh PUYUHHO-CJICAICTBCHHBIC CBS3M MPU H3YyYEHUU (DPHU3NUECKHUX
SBJICHMA W TIPOIICCCOB; JIeJaTh BBIBOJALI C HCIIOJIH30BAHUEM JCAYKTHBHBIX H
WHYKTUBHBIX YMO3AKJITIOUCHHH, BBIIBUTATh THIIOTE3bI O B3aUMOCBS3SIX (PU3MUECKHUX
BEJINYUH;

—CaMOCTOSTETILHO BBIOUpATh CIOCOO pemieHusl ydeOHoU (u3uyeckon 3amayuu
(cpaBHEHHME HECKOJIbKMX BapUAHTOB pEIICHUs, BbIOOp HamboJiee MOAXOMASIIEIO C
Y4ETOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTenbLCKUE ACHCTBU:

—HCTIOIE30BaTh BOMPOCHI KaK UCCIIEI0BATEILCKUI HHCTPYMEHT TIO3HAHUS;



—IMPOBOJIUTH IO CAMOCTOATEIIBHO COCTaBJIEHHOMY IUIAHY OIBIT, HECJIOKHBIN
bU3UYECKUil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHNE (PU3NICCKOTO SBIICHUS;

—OIICHUBATh HAa MPUMEHUMOCTD ¥ JOCTOBEPHOCTHh WH(OPMAITHIO, TOTYUYECHHYIO B
XO0/I€ UCCJIeIOBAHUS UITU IKCIIEPUMEHTA;

—CaMOCTOSATENLHO (OPMYIUPOBATH O0OOIIEHHS M BBIBOJLI MO pe3yjbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTBITA, HCCIICIOBAHUS;

—TPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3UIECKUX TIPOIIECCOB, a
TaK)K€ BBIJIBUTATh MPENOI0KEHUS 00 UX Pa3BUTHUU B HOBBIX YCIOBHIX U KOHTEKCTAaX.

Pabora ¢ nndopmarmeii:

—TPUMEHSTh Pa3IMYHbIE METO/bl, MHCTPYMEHThl W 3alpochl MpHU TMOUCKE U
oTOOpe MH(POPMALMKM WA JIAHHBIX C YYETOM MPEMJIOKEHHOW Y4eOHOW (Ppu3nuecKon
3a/1aui;

—aHaJIU3UpPOBATh, CHUCTEMATH3UPOBATh M HHTEPIPETUPOBATH HUHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHHUS;

—CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMAIbHYIO  (HOpPMYy  TpPEJCTaBICHUS
uHpOpMallMM U WUIIOCTPUPOBATH pEIIAEMbIE 3a/Jlaud  HECIOXKHBIMU CXEMaMu,
quarpaMMamu, HHOU rpaduKoil 1 uX KOMOMHALUAMH.

YHuBepcaabHble KOMMYHUKATUBHBIE JICUCTBUS

Oowenue:

—B X0/JIe 00CyXeHUs yueOHOro MaTepuaia, pe3yabTaToB 1a00paTOpHBIX paboT U
MIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXTae€MOI TeMbl U BBICKA3bIBATh UJICH,
HalleJICHHBIC Ha PEIICHHE 3a7a41 U MoIep KaHue OJ1aroeaaTeIbHOCTH O0IIEHNS;

—COIMOCTaBIISATh CBOM CYXJIECHUSI C CYXICHUSIMHU IPYTMX YYaCTHUKOB JUAJOra,
OOHapy>KHUBaTh Pa3IMUME U CXOJCTBO MO3UITUI;

—BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

—yOJIMYHO TPEACTABIATh PE3YJIbTaThl BBINOJIHEHHOTO (DU3UYECKOTO OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHUS, TIPOCKTA).

CoBmecTHas IeSITEIBHOCTD (COTPYAHUYECTBO):

—TMOHUMATh M UCIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHOW W WMHAWBUIYATbHON
paboThI IPU PEIIEHUH KOHKPETHOU (PU3nYecKo mpoOieMbl;

—IIPUHUMATh LIEJU COBMECTHOU AEATEIbHOCTH, OPTAHU30BbIBATH JCUCTBUSA 110 €€
JTOCTIKCHUIO: PACcTIPeIeIIsTh POJU, OOCYKIaTh MPOIECCHI U PE3YyIbTaThl COBMECTHOM
paboThI; 00001IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

—BBINIOJIHATh CBOIO 4YacTh PabOTHI, JIOCTUTas KauyeCTBEHHOTO pe3yJsibTaTa 0
CBOEMY HaIIPaBJICHUIO U KOOPJAUHUPYS CBOU JEUCTBUS C IPYTUMH YJICHAMH KOMaH/IbI;

—OIICHUBAaTh KAa4eCTBO CBOEro BKJaJa B OOMIMI MPOAYKT MO KPUTEPHUSIM,
CaMOCTOATENEHO C(HOPMYITHPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHSI.

YHUBEpCAIbHBIE PETYJISITUBHBIE AEHCTBUSA

Camoopranu3zanusi:

—BBISBJISATH MPOOJIEMBI B )KU3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOIIUX ISt
perieHusi GU3NIECKUX 3HAHWM;

—OpHUEHTUPOBATHLCA B PA3JIMYHBIX  NOAXOAAX  NPUHATUS  PEIICHUI
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(MHIMBUAYATBHOE, IPUHATHE PEIICHHS B TPYIIIE, MPUHATHAC PEIICHUHN TPYIIITON );

—CaMOCTOSITETILHO COCTAaBJISITh QJITOPUTM pEIIeHUs (HU3NICCKON 3adaud WM
IUTaHA UCCIIEIOBAHMS C YUETOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATH IpeIiaraeMble BApUaHThI PEIICHUH;

—J1enaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTpOJIb (peduieKrcus):

—TaBaTh aJICKBATHYIO OIICHKY CUTYAIlMH U TIpeJIaraTh TUIaH €€ N3MEHEHUS;

—OOBSICHATh ~ NMPUYHMHBI  JOCTH)KCHHS  (HEAOCTHIKCHHs)  PE3yJIbTAaTOB
JIESITEIbHOCTH, JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

—BHOCUTh KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIC B XOJ BBITOJHEHUS
(GU3MYECKOTO WCCIIENOBAHMUS WA TPOEKTAa) HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
W3MCHUBIIINXCS CUTYaIlUi, YCTAHOBIICHHBIX OMMMOOK, BOSHUKIIINX TPYIHOCTEH;

—OILICHUBAaTh COOTBETCTBUE PE3YJIbTATA 1€ U YCIOBUSM.

OMOIMOHATBHBIA UHTEJICKT:

—CTaBUTh ceOS HA MECTO APYroro 4YejoBeKa B XOJE CIopa WU TUCKYCCHH Ha
HAy4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTHKY JPYTOTO.

[Ipunsatue ceds u Apyrux:

—TMpuU3HaBaTh CBOE MPaBO HA OUIMOKY MpPH pEelIeHUH (U3UYECKUX 3a/lay WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE e MPaBO JPYroro.

2.3 IPEAMETHBIE PE3YJIBTATbBI

B cocTaBe nmpeaMeTHBIX pe3yabTaTOB IO OCBOCHUIO 00513aTEILHOTO COJEPKaHUS,
YCTaHOBJICHHOTO JaHHOW MPUMEpPHOM pabodyeil mporpaMMoOM, BBIIETSIOT: OCBOCHHBIC
OOYYarOIIMMUCS HAy4YHbIC 3HAHUS, YMEHHS U CITOCOOBI IEUCTBUH, CICITU(PUUYECKUE JITIS
npeaMeTHon obnactu «Pusukay, BUIbI AESATEIbHOCTU MO MOJYYEHHUIO HOBOTO 3HAHMS,
€ro UHTepIpeTallii, TPEOoOPaA30BAHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX
CUTyalusX.

[IpeameTHbIe pe3yNabTaThl MPEACTABICHBI IO ToJaM OOYYEHUS M OTPaXaroT
c(hOpMUPOBAHHOCTh Y O0OYUAIOIIMXCSI CICAYIOMINX YMEHHUI:

8 KUIACC:

[IpenmeTHbie  pe3ynbTaThl Ha  0a30BOM  YpOBHE JOJDKHBI — OTpaXkaTb
c(OPMUPOBAHHOCTH y O0YHAIOIINXCS YMEHU:

—MUCIIOJIb30BaTh TOHATHA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKCHHUE
aTOMOB M MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIlIECTBA, KPUCTAIIMYECKHUE U aMOp(dHbIE
TeNla, HACBHIIIEHHBIA W HEHACBIIIEHHBIM Tap, BJIAXHOCTh BO3/yXa; TEMIIEpaTypa,
BHYTPEHHSSI JHEPIUsl, TEIUIOBOW JIBUTATEIb; AJIEMEHTAPHBIA JJICKTPUYECKHUUN 3apsii,
AIIEKTPUYECKOE T10JI€, MPOBOJHUKHU U JUAIEKTPUKH, IIOCTOSHHBINA JIEKTPUYECKUH TOK,
MAarHuTHOE MOJIE;

—pa3nuyaTh SBJIEHUS (TEIUIOBOE pacCIIMpEeHUE/cikaTre, Teonepenaya, TemioBoe
pPAaBHOBECHE, CMA4YMBAHWE, KaNWUIPHBIE SABJICHUSA, MCIAPEHHUE, KOHJEHCAUus,
IUIaBJI€HUE,  KpUcTaud3auuss  (OTBEpAECBAaHUE),  KHUIIEHHE,  TeIulonepenaya
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(TemIoNpOBOJHOCTb, KOHBEKILIMS, W3JIYyYEHHUE); BJEKTPU3ALMS Tell, B3aUMOJACHCTBUE
3apsiOB, ACHCTBUS JJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJCHCTBHE
MAarHiTOB, JEUCTBHE MArHUTHOTO MOJII HA IPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHAs
UHAYKLIHS) [0 ONUCAaHUI0 WX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX TaHHOE (PU3NUYECKOE SBJICHUE;

—pacrno3HaBaTh NPOSBICHUE M3YYCHHBIX (PU3NYECKUX SIBICHUN B OKPY>KAIOIIEM
MHUpE, B TOM 4ucie (U3NYECKUE SIBICHUSA B MPHUPOJIE: MOBEPXHOCTHOE HATSHKEHUE U
KaWUIPHBIE SIBJICHUS B INPUPOJAE, KPUCTALIBI B Ipupone, usinydeHue CouHIa,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 0Opa3oBaHME pPOCHI, TyMaHa, WHES, CHETa;
JIIEKTPUYECKUE SBJIECHUS B aTMOC(hEpE, SIEKTPUUECTBO KUBBIX OPraHU3MOB; MATHUTHOE
noJie 3eMJIH, Ipeil( MOI0COB, POJIb MATHUTHOTO MOJIS JJIs )KU3HU Ha 3eMJie, MOJIspHOe
CUSIHUE; TPU HTOM NEPEBOAMTH IPAKTUYECKYIO 3aJadyy B Y4eOHYIO, BBIICIATH
CYLIECTBEHHbIE CBOMCTBA/IPU3HAKY (PU3UUECKUX SBICHUIL;

—ONUCHIBATh M3YYECHHBIE CBOWCTBAa TeNl M (PU3NYECKUE SBIICHUS, HCIOJb3YS
(du3nUecKkue BEIMYUHBI (TEeMIepaTrypa, BHYTPEHHSS] SHEPIUs, KOJIUYECTBO TEILIOTHI,
yAenabHAas TENIOEMKOCTD BEILIECTBA, YAEAbHAS TEIJIOTA [UIABJICHU, YAEIbHas TEILIOTa
napooOpa3oBaHus, yJaelbHas TEIUIOTa CTOPaHHUs TOIUIMBA, KO3(PQUUUEHT IMOJE3HOTO
JEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTEIbHAs BIAXXHOCTb BO31yXa, JJIEKTPUYECKUIN
3apsif, CUJIa TOKa, OJJICKTPUYECKOE HaIPsHKEHHUE, COIPOTUBIECHUE IIPOBOJHHUKA,
yEIbHOE CONPOTUBIIEHUE BEILIECTBA, pa00Ta U MOLIHOCTH 3JIEKTPUUYECKOTO TOKA); MPU
ONMHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKHI CMBICT MCHOJIb3YEMbIX BEIUYHH,
0003HAUYEHUS U €AUHMIIBI (PU3MUYECKUX BEJIWYUH, HAXOIUTH (POPMYIIbI, CBSI3bIBAIOLIHE
JNaHHY!0 (U3UYECKYI0 BEJIMYMHY C JAPYTMMU BEJIMYMHAMH, CTPOUTH TpapuKu
U3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUUNH;

—XapaKTepu30BaTh CBOICTBA TN, (PU3UUECKHUE SBJICHUS U POLIECCHI, UCTIOJIB3YS
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIPHO-KUHETUYECKOW TEOPUU CTPOCHMS BEILIECTBA,
IPUHLIUII CYNIEPIIO3ULIMH MTOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXPaHEHUs 3apsia,
3akoH Oma Juist yyacTka nen, 3akoH /[xoyns—JIeHna, 3aKkoH COXpaHEHUs! SHEPTUN;
Opy OSTOM JlaBaTh CJOBECHYI0 (OpPMYJIHMPOBKY 3aKOHa M 3alMChIBATH €r0
MaTEMaTUYECKOE BbIPAKEHHUE;

—OOBACHATH PU3NYECKHE MPOLECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTyaluu [IPAKTUKO-OPUECHTUPOBAHHOIO Xapakrepa: BBISBIIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOTMYECKHUX IIaroB
onopoii Ha 1—2 U3y4eHHBIX CBOMCTBA (PU3NUECKUX SBJICHUN, PU3NYECKUX 3aKOHOB UITU
3aKOHOMEPHOCTEM;

—pemath pacu€THbIC 3a7aun B 2—3 NEUCTBUS, UCIONb3Ys 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAOIME (U3MYECKHE BEIMYMHBL: Ha OCHOBE aHalIW3a YCJIOBUA 3a/ladyd
3alUCBIBATh KPATKOE YCJIOBUE, BBIABIATH HENOCTATOK JAHHBIX IS PELUCHUA 3a1auy,
BbIOMpATh 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE JJIs €€ pelIeHMs], IPOBOJUTH PACUETHI U
CpaBHMBATH [IOJIyUEHHOE 3HaU€HUE (PU3NUYECKOI BEIMYMHBI C U3BECTHBIMU JAHHBIMU;

—pacno3HaBaTh MPOOIEMbI, KOTOPHIE MOXKHO PELIUTH MPH MOMOIIU (PUIUIECKUX
METOIOB;  WCIOJIb3Ysd  OIMCAHUE  MCCIEHOBAHUSA,  BBIAEIATH  IIPOBEpsEMOE
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NPEINONIOKEHNE, OLEHUBATh MPABUIBHOCTh TMOPSIKA MPOBEICHUS HCCIEIOBaHUS,
JIeNIaTh BBIBOIBI,

—TIPOBOJUTH OIBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUN WIN (U3HMUECKUX
CBOMCTB Tel (KallWJUIIpHBIE SIBJICHUS, 3aBUCUMOCTh JaBJICHUS BO3/lyXa OT €ro o0béma,
TEMIEPATYPbI; CKOPOCTH MPOIECCa OCThIBAHUSA/HATPEBAHMS NPU U3IYYEHUH OT I[BETA
U3Ty4alone/moriomaromeid  MOBEpXHOCTH;  CKOPOCTh  HCHAapeHUsi BOJIBI  OT
TEMIEPATYpbl KHUAKOCTH U TIUIOMAAM €€ TMOBEPXHOCTU; DJICKTpHU3alUs Tel U
B3aMMOJCHCTBHE 3JIEKTPUUECKUX 3apsiiOB; B3aMMOJEHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3yalIHU3alisl MarHUTHBIX NOJIEH MOCTOSIHHBIX MAarHUTOB; IEHCTBUS MAarHUTHOTO MOJIS
Ha IPOBOJAHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuWTa, CBOMCTBA 3JIEKTPOJBUTrATENS
MOCTOSIHHOTO TOKa): (OpMYJIUpPOBaTh MPOBEPSIEMBIE MPEIIOIOKEHUSA, COOUPATH
YCTAaHOBKY W3 TPEIOKEHHOTO OOOpYJIOBaHMs; ONHCHIBATH XOJ OMbITA U
(GbopMyIIMpOBaTh BHIBOJIBI;

—BBINIOJIHATh TPSAMBIE HU3MEPEHUS] TEMIIEpPaTypbl, OTHOCUTEIIBHON BIAXHOCTHU
BO37lyXa, CHJBI TOKAa, HANpPSKEHUS C HCIOIb30BAHHEM AaHAJIOTOBBIX NPHUOOPOB U
JaTYNKOB (U3NYECKUX BEJHMYMH; CPAaBHUBATH PE3YNbTAaThl H3MEPEHUNl C Yy4ETOM
3aIaHHON aOCOJIFOTHOM MOTPENTHOCTH;

—TIPOBOJUTh MHCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKON BEITUYMHBI OT
JIpYrol € HCIOJIb30BAHUEM TMPSIMBIX H3MEpPEHUN (3aBUCHMOCTb COINPOTHUBIICHUS
NPOBOJHMKA OT €ro JJIMHBI, IUJIOM@AM TOMEPEYHOr0 CEYCHHs] H  YACIHHOTO
COTIPOTHBIICHUS BEIECTBA MPOBOJHWKA; CHJIBI TOKA, MAYIIETO Yepe3 MPOBOAHHK, OT
HaNpsDKEHUS Ha MPOBOJHHKE; MCCIIENOBAaHHUE MOCIEI0BATEIBHOTO U MapaljIeIbHOTO
COEIMHEHUH MPOBOJHUKOB): IJIAHUPOBATh MCCIEIOBAHHUE, COOUpPATH YCTAaHOBKY U
BBIMOJIHATh W3MEpPEHUs, CJenysl MPEeAoKEHHOMY IUIaHy, (PUKCHPOBATH PE3yiIbTAaThl
MOJyYeHHOW 3aBUCHUMOCTH B BHUAEC TaOmui © TpaduKoOB, JAeNaTh BBIBOJBI IO
pe3yabTaTam HCCIeI0BaHNUS;

—TIpOBOJUTh KOCBEHHbIE M3MEpEeHHUs (U3MUECKUX BeIWYUH  (yIeJbHas
TEIUIOEMKOCTh ~ BEILECTBA, COMNPOTHUBIIEHWE MPOBOJHUKA, paboTa U MOLIHOCTh
AIIEKTPUYECKOTO TOKA): TUIAHUPOBATH HM3MEPEHHUs, COOMpATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY, CIEAys MPEII0KEHHOW HHCTPYKIIUH, U BBIYUCIISATH 3HAYCHUE BEITUYNHBI;

—co00aTh IpaBWiia TEXHUKU O€30MacHOCTU Mpu paboTe ¢ 1adopaTopHBIM
000pyI0BaHUEM;

—XapaKTeprU30BaTh MPUHIMIBI JEHCTBUS U3YUYEHHBIX NMPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOM Ha WX OMHCAaHUA (B TOM YHCIE: CHCTEMa OTOILICHHS IOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIEpMETp, BOJBTMETP, CUETUUK DICKTPUUECKOM
SHEPrUM, JJIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTeiIbHbIC AIIEKTPONPUOOPHI
(mpuMepbl), ANEKTPUUYECKUE TNPEAOXPAHUTENN; AJIEKTPOMArHUT, 3JIEKTPOABUTATENb
MOCTOSTHHOTO TOKa), MCIMOJb3ysd 3HAaHHUA O CBOMCTBAX (PU3UYECKUX SBJICHUNA WU
HEo0X0ouMble (PU3NUECKNE 3aKOHOMEPHOCTH;

—pacno3HaBaTh NIPOCTbIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENIBHBIE TPUOOPHI
[0 CXeMaM M CXEMaTHYHbIM pUCYHKaM (KMIKOCTHBIH TEPMOMETpP, TEPMOC,
IICUXPOMETp, TUTPOMETP, JABUTaTEeNIb BHYTPEHHETO CrOpaHHUs, 3JIEKTPOCKOI, PEocTar);
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COCTABJISITh CXEMbI AJIEKTPUUECKUX LENEeH C MOCIEHOBATENbHBIM W IApaLIEIbHBIM
COCIMHEHHEM  DJIEMEHTOB, pa3iuyas  yCJIOBHble  OOO3HAYEHHS  BJIEMEHTOB
AIEKTPUUYECKUX LECTICH;

—IIpUBOJIUTh TPUMEPBI/HAXOUTh HH(POpPMALMIO O MNpPUMEPAX MNPAKTUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B IIOBCEIHEBHON MU3HU IJIs1 0OeCIeyeHUs
0e30MmacHOCTH TpH OOpallleHuH C MpudopaMud M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHHUS 3/0pPOBbS U COONIIOJICHUS HOPM SKOJOTHYECKOTO TMOBEACHHUS B
OKpY>Karollen cpene;

—OCYLIECTBIATh NOUCK HH(poOpManuu (U3MUECKOTO COAEpKAHUS B CETU
WHTepHeT, Ha OCHOBE HMMEIOIIMXCSA 3HAHUW U MYyTEM CpPaBHEHHUS JONOJIHUTEIbHBIX
VCTOYHHUKOB BBLACIIATh HH(POPMALIMIO, KOTOpas SIBISETCS MPOTUBOPEUMBOM MIIH MOKET
OBITH HEJJOCTOBEPHOI;

—MCIIONb30BaTh MPU BBIIOJHEHUH YYEOHBIX 3aJaHUM HAYYHO-MOMYJISPHYIO
auTepaTypy (PU3MUECKOrO COJIEpKaHUs, CIPaBOYHBIE MaTEpUajbl, PECypChl CETH
WuTepHeT; BiageTh NOpUEMAMH KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHuUs
MH(pOpMaIIKU U3 OJTHOM 3HAKOBON CHUCTEMBI B JIPYTYIO;

—CO03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKUE YCTHBIE COOOILIEHHUSI, 0000111ast
UH(POPMAIIMIO U3 HECKOJIBKMX MCTOYHHKOB (PU3UYECKOTO COJEP)KAHUSA, B TOM YHCIE
nyOJIMYHO MPEACTABIATh  PE3yJabTaTbl NPOEKTHOM WM  HUCCIEN0BATENIbCKON
JEeATEIbHOCTH; MPU 3TOM T'PaMOTHO HMCIOJIb30BATh M3yUYECHHbBIM MOHATUIHBIN anmapar
Kypca (pU3HMKH, COMPOBOKIATh BBICTYIUIEHUE MTPE3EHTALIUEH;

—TIpY BBIIIOJIHEHUHU YYEOHBIX TPOEKTOB U UCCIEA0BaHUN (PU3NYECKUX MTPOLIECCOB
pacnpenensaTtb 0053aHHOCTU B IPyIIE B COOTBETCTBUU C MOCTABJICHHBIMH 3aJla4aMH,
CIIEIUTHh 3a BBIIIOJIHEHUEM IUIaHA JCHCTBUH M KOPPEKTHPOBATh €ro, aJeKBATHO
OLICHMBaTh COOCTBEHHBIM BKJIAJ B  JI€ATEIbHOCTh TIPYMNIbl;  BBICTPAUBATH
KOMMYHUKATUBHOE B3aUMOJIEHCTBUE, IPOSBIIASI TOTOBHOCTH pa3periarb KOHQIUKTHI.

3. TEMATUYECKOE IINIAHUPOBAHUE

8KJIACC
No Tema Kou-Bo 20P, IOP
/1 JacoB
1. | OcHoBHBIE TOJIOKEH S 1 https://resh.edu.ru/subject/28/

MOJICKYJISIPHO-KMHETHYECKOW TEOPUU CTPOCHHUS
BenecTBa. Macca M pa3Mepbl aTOMOB U MOJICKYJI.

2. | OneITHl, MOITBEP K TAIOIITHE OCHOBHEIE 1 https://resh.edu.ru/subject/28/
TOJIOKEH S MOJICKYJISIPHO-KMHETHYECKOM
TCOPHH.

3. | Mogenu TBEPAOro, KUAKOIO W Ta3000pa3HOTO 1 https://resh.edu.ru/subject/28/

cocrossHMI BemecTtBa. Kpucramimueckue u
aMop(QHBIC TeTa.
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4. | OObsiCHEHHE CBOMCTB Ta30B, JKHUIKOCTEH W https://resh.edu.ru/subject/28/
TBEPABIX TEI  HA  OCHOBE  IOJIOKECHHI
MOJICKYJISIPHO-KHHETHYECKOU TEOPHUH.

5. | CmauuBaHue W  KamwUISIPHBIC  SIBICHHS. https://resh.edu.ru/subject/28/
TeruioBoe pacuiMpeHne u CKaTue.

6. | Temmeparypa. CBsi3p  TemmepaTypbl €O https://resh.edu.ru/subject/28/
CKOPOCTBIO TEIJIOBOTO JIBUKECHUSI YACTHII.

7. | Bayrpennss sHeprusi. CriocoObl U3MEHEHHUSI https://resh.edu.ru/subject/28/
BHYTPEHHEH SHEPIUH: TeIuIonepeaaya u
coBepIIeHHE PadOTHI.

8. | Buasl Terionepeaayun: TEILIONPOBOIHOCTD, https://resh.edu.ru/subject/28/
KOHBEKIIUS, H3JTyYCHHE.

9. | KonmnuectBo TemnoThl. YIelbHAA TEIUIOEMKOCTD https://resh.edu.ru/subject/28/
BEIIECTBA.

10. | TerutooOMeH W TEIUIOBOE  PaBHOBECHE. https://resh.edu.ru/subject/28/
YpaBHeHHE TEIIOBOro OataHca.

11. | [InaBieHue U OTBEPACBAHUE KPUCTATUTHUCCKUX https://resh.edu.ru/subject/28/
BEIECTB. YIeJbHAs TEIUIOTA TUIABJICHHS.

12. | [TapooOpa3zoBanue U KoHueHcalms. VcrmapeHnue https://resh.edu.ru/subject/28/
(MC). Kunenue. VnenbHas TEIJI0Ta
napooOpa3oBaHusl.

13. | BaaxxHOCTbh BO31IyXa. https://resh.edu.ru/subject/28/

14. | DHeprus ToruMBa. Y IelibHAsI TEIJIOTA CTOPAHHMSI. https://resh.edu.ru/subject/28/

15. | Ilpunimmsl paboThl TeoBbIX aBurareneii. KITJ] https://resh.edu.ru/subject/28/
TEIIOBOTO JIBUTATEIIS.

16. | 3akoH coXpaHEHHs W TIPEBpAILCHUS YHEPTUH B https://resh.edu.ru/subject/28/
terioBbIxX npoueccax (MC).

17. | TerutoBble ABWTATEIH M 3alllUTa OKPYXKAFOIIEH https://resh.edu.ru/subject/28/
cpensl (MC).

18. | Daekrpu3anus Tei. J[Ba poaa AMEKTPUISCKIX https://resh.edu.ru/subject/28/
3apsi10B. B3anmMoieiicTBre 3apsHKEHHBIX TEl.

19. | DaekTpuueckoe noJe. Hanpsox€HHoCTh https://resh.edu.ru/subject/28/
HIICKTPUYECKOTO MOJIS.

20. | Hocurenu AIIEKTPHUYCCKUX 3apsI/ioB. https://resh.edu.ru/subject/28/
DjieMeHTapHBIN 3JEKTPUUYECKUI 3apsil.

21. | DneKTpUYECKHIA TOK. Y CIIOBHS CYILIECTBOBAHUS https://resh.edu.ru/subject/28/
SIIEKTPUYECKOTO TOKA. ICTOYHUKH TTOCTOSTHHOTO
TOKA.

22. | Dnektpudeckas LIETb. Cuma TOKA. https://resh.edu.ru/subject/28/
Dnekrpuyeckoe Hampsokenne. CoNpOoTHBIIEHUE
MPOBOIHUKA. V nenbHOE CONPOTHBIICHHE
BEIECTBA.

23. | Pabota u MOIMHOCTH 3JEKTPUUECKOTO TOKA. https://resh.edu.ru/subject/28/
3akoH /[xoyns— Jlenua.

24. | TToctosaHHBIE MAarHHTBL. B3aumoneiicteue https://resh.edu.ru/subject/28/
TOCTOSTHHBIX MarHHUTOB.

25. | MarautHoe rmosie. MarHuTHOE T10j1€ 3eMJTH B €r0 https://resh.edu.ru/subject/28/
3HAYEHHE JIJIS KM3HU Ha 3emIle.

26. | MarauTHOE  MMOJIe  JJIEKTPHYECKOTO0  TOKA. https://resh.edu.ru/subject/28/
ITpuMeHeHHe 3JCKTPOMArHUTOB B TEXHHKE.

27. | JleficTBME MAarHMTHOTO IIOJII Ha IMPOBOJHHUK C https://resh.edu.ru/subject/28/
TOKOM.

28. | DieKTpoABUTATEIIb TIOCTOSTHHOTO TOKA. https://resh.edu.ru/subject/28/
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HUcnonb3oBanue AJIEKTPOJBUrATEIICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

29. | Onbitel Dapanes. SIBIeHHE 3JICKTPOMArHHUTHOM 1 https://resh.edu.ru/subject/28/
WHTKIIUH.
30. | ITpaBuio Jlenna. 1 https://resh.edu.ru/subject/28/

31. | Dnekrporeneparop.  CrnocoObl  TONMyYeHHS 1 https://resh.edu.ru/subject/28/
JIIEKTPUYECKON SHEPTUH.

32. | CiocoObl MoJyueHHs 3JICKTPHYECKON DHEPTHH. 1 https://resh.edu.ru/subject/28/
DJIeKTpOCTaHIINU Ha BO300HOBIISIEMBIX
MCTOYHUKAX SHEPTHH.

33. | UroroBast kKoHTpoOIbHAs paboTa 2

OO011ee KOJIMYECTBO YacoOB M0 MPOrpaMMe 34

YYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
IMPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIAA YAEHUKA

* [Teppimkun U. M., IBanoB A. U. ®u3zuka. 7 knacc. ba3oBblil ypoBeHb.

VYyeOnuk. MockBa. AkunonepHoe o6mectBo «M3narensctBo «IIpocsenienuey, 2019
* [leppimikun U. M., BanoB A. 1. ®u3suka: 8-i kiiacc: 6a30BbIi ypOBEHB: YUCOHUK.
Mocksa. AkimonepHoe oouectBo «M3aarensctBo «lIpocBemenney, 2023

e [Tepsimikun Y. M., I'ytHuk E.M., IBanoB A.W., IletpoBa M.A. ®@u3uka: 9-ii kinacc:

0a30BBIl yPOBEHB: YUeOHUK. MoCKBa. AKIIMOHEepHOE 0011ecTBO «M31aTenscTBo

«IIpocBenienuey, 2023

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://fipi.ru/oge
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