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INOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mno ¢u3MKe HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI COCTABJICHA Ha
OCHOBE TOJIOKEHUHN U TpeOOBaHUM K pe3yibTaTaM OCBOEHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammel, mpeacraBieHHBIX B ®I'OC OO0, a Takke C yd4éToM
dbenepanbHOl pabouel mporpaMMbl BocnuTaHus u KoHIENIuu mpenoaaBaHus ydeOHOTO
npeamera «Pu3ukay.

Copnepxanue  mporpaMMmbl MO (U3MKE  HaNpaBieHO Ha  (OPMUPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYYaroOUIUXCsl M OpPraHU3aluio W3ydeHus (GU3UKUA Ha
JIeSITEIbBHOCTHON OCHOBE. B mporpamme 1o u3uke y4uTHIBAIOTCS BO3MOXKHOCTH Y4EOHOTO
npeamera B peanuzanuu TpedoBanuiit @I'OC OOO K mIaHUPyeMbIM JUYHOCTHBIM U
METalpeIMETHBIM  pe3yJibTaTaM  OOydeHHs, a TakKkKe MEXIPEeIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4€OHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHusl.

[Iporpamma 1o ¢u3MKe yCTaHABIMBAET paclpeiesieHue ydeOHOro Marepuaia Io
rogaM oOydeHus (MO Kiaccam), MPEeIaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh H3yUECHHUS
TE€M, OCHOBAaHHYIO Ha JIOTMKE Pa3BUTHUS MPEAMETHOTO COJAEPKAHUS U YUYETE BO3PACTHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.

®uzrka SBISETCS CHCTEMOOOPA3yIOMIMM  JIJIi  €CTECTBEHHOHAYYHBIX  y4eOHBIX
IPEIMETOB, IMOCKOJBbKY (PU3MYECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHHIA,
U3y4aeMbIX XUMUEH, OMOJI0ruei, acTpoHOMUEN U (pu3nuecKoi reorpadueid, BHOCUT BKIIaJl B
€CTECTBEHHOHAYYHYI0 KapTUHY MHpa, [PENOCTaBIseT HauOojee sCHble 00pa3ilbl
OPUMEHEHUsT HAay4YHOrO0 METOJa IO3HaHUf, TO €CTh CHoco0a MOJy4YeHHUs JTOCTOBEPHBIX
3HAHUU O MUpE.

Omna w3 T1aBHBIX 3a7a4  (Qusnueckoro oOpa3oBaHUSI B CTPYKType o0OIero
00pa3zoBaHMs COCTOUT B (DOPMUPOBAHUM €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M MHTEpeca K
HayKe y 00y4aromuxcs.

N3yuyenne ¢usznkun Ha 0a30BOM YPOBHE MPEIINOJAraeT OBJAJCHUE CIEAYIOLUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIUMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS,

e OLEHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHNUS;

e HWHTEPHPETUPOBATH JAHHBIE W HCIIOJIb30BaTh HAYYHBIE JOKA3aTENbCTBA IS
MOJTYYEHHUSI BEIBOJOB.

[enn m3yyeHus: PU3MKU HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHUsS ONpENENCHbI B
Konuenuun mnpenogaBanus yuyeOHoro mnpeamera «®Duszuka» B 00pa3oBaTEIbHBIX
opranm3anusix Poccuiickoit @enepaiyu, peain3yroldXx OCHOBHBIE 00IE00pa3oBaTebHbIC
MpOrpamMMsbl,  yTBEpkKAEHHOW pemeHneM Komnerun MuHUCTEpCTBA  NPOCBEILICHUS
Poccutickoit @enepanuu (mpotokon ot 3 aexadpst 2019 r. Ne [TK4BH).

eau nzyyenus Gusnku:

e TMpuOOpETEHHE HHTEpeca U CTPEMJICHUS OOYYaIOIIMXCS K HAYYHOMY H3YUYEHHUIO

MPUPOIBI, PA3BUTHE WX UHTEIUIEKTYATBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;
e pa3BUTHE TPEACTABICHHN O HAYyYHOM METOJIe¢ TMO3HaHUuS U (OPMHUPOBAHUE
MCCIIEI0OBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;



(opMHpOBaHHE HAay4YHOI'O MHUPOBO33PEHUS KaK pe3yibTaTa H3Y4YEHHUs OCHOB
CTPOCHHSI MAaTEPUH U (PyHIaMEHTATbHBIX 3aKOHOB (DHU3HKHU;

dbopMupoBaHHE TPEACTABICHUNA O ponu (U3HKKA U1 Pa3BUTUA  APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE MPEACTABIECHUN O BO3MOXKHBIX cdepax Oyaymeld npogecCHoHaIbHOU
JIESITEIbHOCTH, CBA3aHHOM C (PU3MKOM, MOATOTOBKA K JalbHEWIIeMy OOYyYEHHIO B
HTOM HaIIPaBJICHUH.

JlocTmxeHne 3TUX Iiesied MporpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIeunBaeTCs pEIeHUEM CIEeIYIONUX 3a4ay:

npuoOpeTeHNEe 3HAHMM O JMCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAHMYECKHX,
TEIJIOBBIX, DJIEKTPUUECKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHNe YMEHHUH OMNUCHIBaTh M OOBSACHATH (PU3MUECKHE SBICHUS C
UCITI0JIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

OCBOEHHE METOJIOB PEIICHUsI MPOCTEUIIMX PAacUYETHBIX 3a7ad C MCIOJIb30BAaHUEM
buU3HMYEeCKUX MOJIENIeH, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHHU HaAOMIOJaTh TPHUPOAHBIEC SBICHUS W BBIMONHITH OIIBITHI,
nabopaTtopHble pabOThl U IKCIEPUMEHTAIbHBIE UCCIEIOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

OCBOeHHE NPUEMOB paboThl ¢ MH(pOpMaLMed PU3NIECKOTO COAEpKaHUs, BKIIIOYas
UHPOPMAIIMI0O O COBPEMEHHBIX OCTIDKEHUSX (DU3MKH, aHANU3 U KPUTHUECKOE
OLICHMBaHUE UH(POPMALINH;

3HAKOMCTBO cO cdepaMu MNpodecCuOHANBHON JeATENbHOCTU, CBSI3aHHBIMU C
Gbu3MKON, W COBPEMEHHBIMH TEXHOJOTHUSIMH, OCHOBAHHBIMU Ha JOCTHIKEHUSIX
bu3YeCcKO HayKH.

Ha usyuenue ¢usuku (6a30BbIi ypOBEHB) Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHUs
OTBOAUTCS B 8 Kilacce — 68 yacoB (2 yaca B HEJIEIIO)



COJEPXAHUE OBYUYEHUA

8 KVIACC

Paszneu 6. TenuioBbie siBJICHUA.

OCHOBHBIEC TOJIOKEHUS MOJICKYJISIPHO-KUHETUUECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pazmepsl aTOMOB U MOJIeKYyJl. OTBITHI, MOJTBEPKIAIOIINE OCHOBHBIE MOJOXKECHUS
MOJEKYISIPHOKUHETUYECKON TEOPHH.

Mopenn  TBEPHOro, JKUJIKONO W Tra3000pa3HOr0  COCTOSIHMM  BeIllecTBa.
Kpucrammueckue u amopdubie Tena. OObsiCHEHNE CBOWCTB Ta30B, KUIAKOCTEH M TBEPIBIX
TE€JI HA OCHOBE IIOJIOKEHUN MOJIEKYJIAPHO-KHHETHYECKOH Teopud. (CMmaunBaHuEe U
KaNWUISIPHBIC ABIEHUSA. TEIIOBOE PACIIMPEHUE U CHKATHUE.

Temneparypa. CBsi3b TeMmepaTypbl CO CKOPOCTBbIO TEIJIOBOTO ABWYKECHHS YACTHII.
Buytpennsis sHeprus. CrnocoObl M3MEHEHMsS] BHYTPEHHEH SHEpPruM: TeIionepenaya U
coBepleHre padoThl. Bujbl Teronepeaaun: TEMIOMPOBOIHOCTh, KOHBEKIIMS, U3TyYCHUE.

KonuuecTBo TemnoThl. Y aenbHas TEIIOEMKOCTh BellecTBa. TermiooOMeH U TEII0BOE
paBHOBecue. YpaBHEHHE  TeIuioBoro  Oamanca. IlmaBnenne W OTBepjaeBaHuUE
KPUCTAJUIMYECKUX BEIIECTB. YJenbHas Teryiora IutaBieHus. I[lapooOpasoBanue u
KoHJieHcarus. Mcnapenue. Kunenue. Y enbHas Temiota mapooOpa3zoBaHus. 3aBUCUMOCTD
TeMIEepaTypbl KUTIEHUSI OT aTMOC(HEPHOTO JaBJICHHUS.

BrnaxHocTts Bo3myxa.

DHeprus TOIJIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHUsL.

[Tpuniuner pabotel TemmoBeix ABurateneit KIIJ[ TeruoBoro asuratens. TerioBbie
JIBUTATEJIN U 3alIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpaHEHUS U MPEBPAILCHUs] YHEPTUU B TETUIOBBIX MPOIIECCaXx.

Hemoncmpauuu.

1. HaGnronenue OpOyHOBCKOTO BHXKCHHS.

2. HaGmonenue nuddysun.

3. HaOnronenue sBieHUN cMauMBaHus U KaUJUISIPHBIX SBJICHUM.

4. HaOmroeHue TeraoBOro pacuupeHus Tell.

5. M3meHnenue [aBieHus Tra3a TpU HM3MEHEHMM O0bEMa W HarpeBaHUU WIU
OXJIQXKICHUU.

[IpaBwiia u3MepeHus TeMIepaTyphl.

Bunbl Teronepenaym.

OxJaXkieHue Ipu COBEPIICHUHU pabOThl.

HarpeBanue npu coBepiieHN pabOThl BHEITHUMU CHUJIAMHU.
10. CpaBHEHHE TEMIOEMKOCTEN PA3IMUHBIX BEUIECTB.

11. HaOmronenue KumneHus.
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12. HabnrogeHue mocTossHCTBa TEMIIEPATyphl MPH TIJIABJICHUH.

13. Moaenn TemIOBBIX ABUTaTEIICH.

Jlabopamopuwie pabomul u onvimaol.

1. OmbITHI 110 OOHAPYKEHUIO TEUCTBUS CHIJI MOJICKYJIIPHOTO TTPUTSHKCHHUS.



2. OnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIA UJIK caxapa.
3. OmpITHl MO HAOMIOACHUIO TEIJIOBOTO PACHIUPEHHS Ta30B, KUIKOCTEH W TBEPIBIX
TEI.
4. OmnpeneneHue NaBIeHUs BO3AyXa B OaJJIOHE MIMPUIIA.
OnbITHI, TIEMOHCTPUPYIOIIME 3aBUCUMOCTb JAaBJICHUS BO3yXa OT €ro o0béMa H
HarpeBaHUs WIN OXJIAKICHUA.

6. IIpoBepka rumnorTe3pl JIWHEWMHOW 3aBUCMMOCTU JJIMHBI CTOJOMKA >KUJIKOCTH B
TEPMOMETPUUYECKOUN TPYOKE OT TEMIIEPATYPHI.

7. HaOmionenue n3MeHeHus] BHYTPEHHEN SHEPrUuM Tejla B pe3yibTaTe TEIUIonepeaaun

¥ paOOThI BHEIIIHUX CHII.

8. HccnenoBaHue SsIBICHHS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJOJHOW M Topsiuei

BO/IBL.
9. OmpeneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpU TEIUNIOOOMEHE C
HarpeTbIM METAJIMYECKUM LIUIUHIPOM.

10. OnpeneneHne yaeabHON TEINTOEMKOCTH BEIIECTBA.

11. MccnenoBanue npolecca uCnapeHusl.

12. OnpeiesieHue OTHOCUTENBHOM BIIAXKHOCTH BO3/1yXa.

13. OnpenenieHue yeIbHON TEIUIOTHI IIABJICHUS JbJA.

Pazges 7. JiekTpuiyecKkue 1 MAarHUTHbIE SIBJICHUS.

DnekTpusanus Teil. [[Ba poaa alneKkTpudecKux 3apsiaoB. BzauMoaencTBre 3apsiKEHHBIX
ten. 3akoH KynoHa (3aBUCMMOCTb CHJIbI B3aUMOJICUCTBUS 3apPSHKEHHBIX TE€J OT BEJIMYMHBI
3apsIIOB U PACCTOSIHUSI MEXKY TEJIaMM ).

OnekTpuueckoe mosie.  Hamnpsok€HHOCTH — 3iieKTpudeckoro  mojs.  [IpuHnun
CYTEPIIO3UIINH dTEKTPUUECKUX ToJIeH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu 35ekTpudecknx 3apsAoB. DJIEMEHTApPHBIN deKTpudecKul 3apsaa. CTpoeHue
atoMa. [IpoBOAHUKYN M TUAIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHMS 3JIEKTPUUYECKOr0 TOKa. McTOUHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AIEKTPUUECKOTO TOKA (TEIMJIOBOE, XMMUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B )KUAKOCTAX U ra3ax.

Onekrpudeckass uenb. Cuia ToOKa. OJEKTpUYECKOe HanpsukeHue. CONpOTUBIICHHE
IIPOBOJHUKA. YJEIBHOE COIPOTUBJIEHHE BelecTBa. 3akoH OMa Uil ydacTka LEIH.
[TocnenoBaTenbHOE U ApaUIEIbHOE COCTUHEHUE IPOBOJHUKOB.

PaGoTta u MomHOCTH 3yekTpuueckoro Toka. 3akoH J[xoyns—JIeHma. DiekTpuyeckue
IEMH U MTOTPEOUTENHU JICKTPUUECKOM dHEpruu B ObITy. KopoTkoe 3aMbikaHue.

[TocTosiHHBIE MarHuThbl. B3anMOIENCTBUE MMOCTOSAHHBIX MAarHUTOB. MAarHUTHOE TIOJIE.
MarauTtHoe noJie 3eMJIM U €ro 3Ha4eHue IS )KU3HU Ha 3emiie. OnbIT Opcrena. MarautHoe
MOJIE DJIEKTPUYECKOrO0 TOKa. I[IpuMeHeHne »IeKTpOMarHuToB B TeXHHKE. JlencTBue
MarHMTHOTO TIOJi1 Ha MPOBOAHUK C TOKOM. OJEKTPOABUTATEIb IOCTOSHHOIO TOKA.
Hcnonb30BaHuE 3JIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OnbiTel  ®@apaness. SBiaeHHe 3NEKTPOMArHUTHOW uHAYKUMU. IlpaBuno Jlenna.
Onextporenepatop. CrocoObl MONYYCHUS SJICKTPUUYECKON SHEPTUH. DJIEKTPOCTAHIIMHM HA
BO300HOBJISIEMBIX UCTOUYHHUKAX SHEPTUH.



Jemoncmpayuu.
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DneKkTpu3aius Teml.

JIBa posia 3JIEKTPUUYECKUX 3apsSI0B U B3aUMOJCUCTBUE 3aPSKEHHBIX TEI.
YCTpPOUCTBO U ACHUCTBUE IJIEKTPOCKOIIA.

DIEeKTpOCTaTHYECKAst HHAYKIHUA.

3aKOH COXpaHEHUS AIEKTPUUECKUX 3aPSI0B.

[IpOBOIHUKH U JUBJEKTPUKH.

MoaenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.

W cTOYHMKHN IOCTOSIHHOTO TOKA.

JlenCTBUSI SJIEKTPUUECKOTO TOKA.

. DIIEKTPUYECKHUIN TOK B HKHUJKOCTH.

. 'a3oBBI1 pa3ps.

. I3mepenue cuibl ToKka aMIIepMETPOM.

. I3mepenue 3JIeKTpUYECKOro HapsKEHUsI BOJIbTMETPOM.

. Peocrar u MarasuH COpOTHUBIICHUM.

. BzanmoencTBre NoCTOSSHHBIX MarHUuTOB.

. MonennpoBaHre HEBO3MOXHOCTH PA3ICICHUS TTOJOCOB MATHUTA.

. MoaenupoBaHrE MarHUTHBIX MOJIEA MOCTOSHHBIX MarHUTOB.

. OneIT Dpcrena.

. MarauTHOE€ noJie ToKa. DJIEKTPOMATrHUT.

. JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

. DNEKTPOJIBUTATEIb MIOCTOSIHHOTO TOKA.

. UccnienoBanue sIBJICHUS 3JIEKTPOMArHUTHOW WHTYKIIHUH.

. OnwiTel @apanes.

. 3aBUCUMOCTb HANPaBJICHUS MHAYKIIHOHHOTO TOKA OT YCIIOBUM €r0 BO3SHUKHOBEHUS.
25.

DJIEKTpOreHepaTOp MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

o Uk w NP

9.

10.
11.

OnbITHl IO HAOTIOIEHUIO STIEKTPU3ALMH T MHAYKIIMEH U MPU CONPUKOCHOBEHHH.
HccnenoBanne necTBUS SJIEKTPUUYECKOTO OISl HA IPOBOJIHUKYU U TUDJIEKTPUKH.
COopka u npoBepka pabOThI JIEKTPUIECKON LIETIH MOCTOSHHOTO TOKA.

M3mepenre u peryaIupoBaHie CHITbI TOKA.

N3mepenne u peryanpoBaHie HAMpsKEeHNUS.

HccnenoBanre 3aBUCMMOCTH CHUJIBI  TOKA, WIYIIETO 4Yepe3 pe3ucTop, OT
COMPOTHUBJICHUS PE3UCTOPA U HANIPSDKCHUS Ha PE3UCTOPE.

OneITBI, JIEMOHCTPHUPYIONIUE 3aBUCHMOCTH DJCKTPUUYCCKOTO  CONMPOTHBIICHHS
MIPOBOJIHUKA OT €T0 JJIMHBI, TUIOIIAINA MTOTIEPEYHOTO CEUCHUS U MaTepHalia.
[IpoBepka mpaBuiia CIOKEHUSI HAMPSHKEHUW TPU TOCIEIOBATEIHFHOM COCTMHCHHUH
JIBYX PE3UCTOPOB.

[TpoBepka mpaBuiia AJisi CHITBI TOKA TIPH MapaJIeIbBHOM COSAMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUIECKOTO TOKA, UIAYIIETO YePE3 PE3UCTOP.
OmnpeneneHre MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBICIIIEMON Ha PE3UCTOPE.



12. MccnenoBanue 3aBUCMMOCTM  CWJIBI TOKa, MIYIIErO 4Yepe3 JaMIIO4Ky, OT
HaIIpsDKEHMS Ha HEW.

13. Onpenenenne KIIJ[ HarpeBaTesns.

14. MccnenoBaHue MarHUTHOTO B3aUMOJCHCTBUS ITOCTOSIHHBIX MarHUTOB.

15. I3ydeHne MarHuTHOrO IMOJsI NOCTOSHHBIX MAarHUTOB NpU MX OOBEAMHEHUU U
paszenacHun.

16. McciienoBanue AEMCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEIIKY.

17. ONBITBI, JIEMOHCTPUPYIOLIME 3aBUCHUMOCTb CHJIBI B3aUMOJECHCTBUSA KATYIIKU C
TOKOM ¥ MarHMTa OT CWJIBI TOKAa M HAIPaBJICHUs TOKA B KaTYIIIKE.

18. MI3yueHune AeiCTBUS MarHUTHOTO TI0JIS1 HA IPOBOJHUK C TOKOM.

19. KoHCTpyHpoBaHuE U U3y4YE€HHE pa0OThI JIEKTPOABUTATEIIS.

20. U3mepenue KII/1 351eKTpoABUTaTeIbHOM YCTAHOBKH.

21. ONBITHI 110 UCCIIETOBAHUIO SBJICHUS 3JIEKTPOMATHUTHON MHIYKIIMM: MCCIIEJOBAaHUE
VU3MEHEHUN 3HAYCHHUs U HAIPaBJICHU UHAYKIMOHHOIO TOKA.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3ydyenne (u3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa30BaHHs HaIlpaBI€HO Ha
JOCTH)KEHHE  JIMYHOCTHBIX, METANpPEIMETHBIX M  MPEAMETHBIX  00pa30BaTeNbHbBIX
pe3yJIbTaTOB.

B pesynbrare usydeHus (QuU3MKA Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUsS Yy
oOyuatomerocst OyayT copMUpOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThl B YACTH:

1) maTpMoOTHYECKOr0 BOCIMTAHUSA:

- TIPOSIBJICHHE MHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (hr3HUECKO
HayKH;

- [ICHHOCTHOE OTHOIIEHHUE K JOCTUKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

2) rpamIaHCKOro0 ¥ TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHUIO B 00CYK/I€HUU OOILECTBEHHO 3HAYUMBIX U 3TUYECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM MIPUMEHEHUEM JOCTUKEHUN (PU3UKH;

- OCO3HAaHHUE BAKHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIIBHOCTH YUEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCIIPUSATUE ICTETUUYECKUX KayecTB (PU3MUECKON HAyKH: €€ rapMOHUYHOTO MOCTPOCHHUS,
CTPOrOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O MIO3HAHMSA:

- OCO3HaHWE LEHHOCTH (PU3NYECKOM HAyKH KaK MOUIHOTO MHCTPYMEHTAa MO3HAaHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOIMH, BaXKHEUILIEW COCTABIISIOIIEN KYJIbTYPHI;

- pa3BUTHE HAYYHOMU JI0003HATEILHOCTH, HHTEpPECA K UCCIIEA0BATEIbCKOMN e TEIbHOCTH;

5) popMuUpOBaAHUA KYJIbTYPbI 3I0POBbSI M SIMOIUOHAJILHOTO 0JIArOMOJIYyYHS:

- OCO3HAaHHE LIEHHOCTH 0Oe30macHOro oOpasza >KM3HU B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpE, BaXXHOCTU MpaBWJI OE€30IaCHOTO TIOBEJIEHHS Ha TPAHCIOPTE, Ha J0porax, C
AIEKTPUYECKUM U TETUIOBBIM 000PYI0OBAaHUEM B JJOMAIITHUX yCIOBUSAX;



- ¢ OpMHUPOBAHHOCTh HaBbIKA pedIEKCHH, IPU3HAHUE CBOETO MpaBa HA OMIMOKY U TaKOIro
e MpaBa y ApPyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS:

- aKTUBHOE Y4YacTHE B PEIICHUU MPaKTUYECKUX 3a7ad (B paMKax ceMbU, 00pa30BaTEIbHOM
OpraHu3allii, TOpoJa, Kpas) TEXHOJIOTMYECKOM W COLMAIbHOM HaNpaBlIEHHOCTH,
TpeOyIOMIMX B TOM YHCIIE U PU3NIECKUX 3HAHUM;

- HHTEpEC K MPAKTUIECKOMY H3yUeHUIO0 Mpodeccuit, CBA3aHHBIX C (PU3HUKOI;

7) IKOJIOTrH4e€CKOTr0 BOCIIMTAHUSA:

- OpUEHTalMs Ha TNpPUMEHEHHE (PU3NYECKHX 3HAHUM Ui pelieHus 3aJad B 001acTu
OKpYXalolllel CpeJibl, MJIaHUPOBAHUS TMOCTYNKOB M OLEHKH WX BO3MOKHBIX IOCIEICTBHMA
JUISL OKPYKAIOIIEH CPEJIbL;

- OCO3HaHHUE MI00AIBHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIeM U MyTEeH UX PEIICHUS;

8) ajanTanuu K M3MEHAIIUMCS YCIOBUSAM COMAJIBHON U IPUPOIHON CPeAbI:

- MOTPEeOHOCTh BO B3aUMOJEHCTBUU MPU BBHINOJIHEHUHM HCCIEIOBAHUM U MPOEKTOB
(¢u3nyecKoil HaNPaBICHHOCTH, OTKPBITOCTb OMNBITY U 3HAHUSAM JPYTHUX;

- MIOBBIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO N€ATEIbHOCTD;

- NOTPeOHOCTh B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM 4YHCIE (OPMYJIHPOBATH HUEH,
MOHSITHSL, TUIIOTE3bI O PUZNYECKUX OOBEKTAX U SIBICHUSAX;

- OCO3HaHMe Je(UIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00aCTH (PU3MKY;

- INTAHKPOBAHUE CBOETO PA3BUTHS B IPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUN;

- CTPEMJIEHUE aHAIU3UPOBATh U BBISIBIISITH B3AUMOCBSI3H MIPUPO/IbI, 00IIECTBA K 3KOHOMUKH,
B TOM YHCJIE C UCIIOJIb30BaHUEM (DPU3UUECKUX 3HAHUM;

- OLEHKAa CBOMX JEWCTBUM C y4YETOM BIMSHUS Ha OKDPYXAIOLIYK CpPENy, BO3MOXHBIX
rJ100aJIBbHBIX MOCIEICTBUM.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesynpTaTe OcBOGHHMS mMporpaMMbl 1O (PH3WKE HA YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOyuaronierocst 0yayT chopMUpPOBaHbI MeTamnpeAMeTHbIE Pe3YyJbTaThl,
BKJIIOYAOIINE TO3HABATEIbHBIE YHUBEpCAJIbHBIE YYCOHBIC ICHCTBUS, KOMMYHUKATHUBHBIC
YHUBEpCaIbHbIC YUeOHbIE IEUCTBUS, PETYJISATUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA

ba3oBble Jlornueckue aeiicTBUA:

e BBISBIIATH U XapaKTEPHU30BATh CYIIECTBEHHBIE TPU3HAKUA 0OHEKTOB (SIBICHUN);

e YCTaHABIWBATh CYIICCTBEHHBIM TMpU3HAK KJIacCU(PUKAIMKA, OCHOBAHHS IS
00001IIeHNS U CPAaBHEHUSI,

e BBISBIATH 3aKOHOMEPHOCTH M MIPOTUBOPEYHS B pacCMaTpUBAEMbIX (pakTax, TaHHBIX
Y HaOJIIOJICHUSIX, OTHOCAIIUXCA K (PU3UYECKUM SIBIICHUSIM;

e BBIABJISITH IPUUNHHO-CIIC/ICTBEHHBIE CBSI3U MPU M3YYCHUU (DU3UUECKUX SBIICHUN W
MPOIIECCOB, JI€NIaTh BBIBOABI C HCIOJIb30BAaHUEM JACAYKTUBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS35X (PU3MUECKUX BEJINYNH;



CaMOCTOSITEJIbHO BBIOMpaTh CMOCOO0 pelieHus y4eOHoM Qu3nueckod 3amadyu
(cpaBHEHHE HECKOJIBKHX BApHUAHTOB PEIICHUS, BHIOOp HambOOJee MOAXOMISIIETO C
y9IETOM CaMOCTOSITEIIEHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUSA:

MCIIOJIb30BaTh BOIIPOCHI KAK HCCIEN0BATENBCKUI HHCTPYMEHT TO3HAHMS;
IPOBOJUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY OMbBIT, HECIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOJIBIIOE UCCIIEeIOBaHIE (PU3UUECKOTO SBICHUS;
OIICHMBATh Ha MPUMEHHMOCTh M JOCTOBEPHOCTh WH(MOPMAIUIO, MOTYYECHHYIO B
XO0/JI€ UCCIIEIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENbHO (QOopMyIHpOBaTh OO0O0OIIEHHWS U BBIBOJBI IO pe3yibTaTam
POBEAEHHOTO HAOIOICHUS, OIBITA, UCCIICIOBAHMS,

IPOTHO3UPOBATh BO3MOXKHOE JalbHElIee pa3BUTHE (PU3MUECKHX TPOIIECCOB, a
TaK)K€ BBIIBUTATh NPEANOJIOXKEHUS OO0 HX pa3BUTUU B HOBBIX YCJIOBHUSIX U
KOHTEKCTax.

Pabora ¢ nndopmanmueii:

IPUMEHSATH PA3JIMYHbIE METOJbl, MHCTPYMEHThI U 3alpOChl IPH MOUCKE U OTOOpE
MH(OpPMAIMU WIH JaHHBIX ¢ YYETOM IPEAI0KEHHON yueOHOM (pU3nyecKo 3a1auu;
aHaJIM3UpOBaTh, CHUCTEMATU3UPOBATh W  UHTEPIPETUPOBATh  HUH(OpPMALIHIO
Pa3IMYHBIX BUJOB U (YOPM IpEICTABICHMUS;

CaMOCTOATENIbHO BBIOMPATHh ONTUMAIBHYIO (OpMY IpeAcTaBiIeHHUs MH(POPMALMU U
WUTIOCTPUPOBATh PEIIAEMbIE 3a/1a4l HECIOKHBIMUA CXEMaMU, JUarpaMMaMH, HHOU
rpaduKoi 1 ©X KOMOMHAIIUSIMHU.

KoMMyHUKAaTHBHBIEC YHHMBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

B X0JIe OOCYXJIeHHUS Y4eOHOro maTepualia, pe3ysbTaToB JIa0OpaTOpHBIX paboT u
MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMON TEeMbl U BBICKA3bIBAThH
WJey, HaleJIEeHHbIE Ha peIICHHUE 3aJaud W TOoJJep)KaHue OrarokenareabHOCTU
OOIICHUS,

COTIOCTABJISITh CBOM CYXJCHHUS C CYXICHHSIMH JPYTrUX YYaCTHHUKOB JHAjora,
OOHapyXUBaTh PA3JIUINE U CXOJICTBO IMO3UITUIL;

BBIPQKATh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

NyOJIMYHO TPEACTABIATh PE3YJbTAaThl BBIMIOTHEHHOTO (DU3UYECKOTO OIbITa
(9KCIIepUMEeHTa, UCCIIeI0BaHUs, TIPOCKTA);

MOHUMATh Y UCIIOIh30BaTh MPEUMYIIIECTBA KOMAaHIHON U WHIWBUIyAIbHOW PaOOTHI
IIPU pEeUICHUU KOHKPETHOM (pu3HUecKor MpoOIeMbl;

NIPUHUMATh LEJIUM COBMECTHOM IESITEIIbHOCTH, OPraHU30BbIBAThb ICHUCTBUS MO €€
JOCTHKEHUIO: pachpeAessaTh poJid, OOCYXJaTh TPOLECChl U  Pe3yJbTaThl
COBMECTHOM pabOThI, 00001IaTh MHEHUS HECKOIbKHX JIFOJICH;

BBITIOJIHATHh CBOIO YacTh PabOTHI, JOCTUTAsT KAYeCTBEHHOTO Pe3yJbTaTa 1Mo CBOEMY
HaIPaBJICHUIO U KOOPJIUHUPYS CBOU JEHCTBUS C IPYTUMHU WICHAMHA KOMAaH]IbI;
OIICHWBATh Ka4yeCTBO CBOEr0 BKJIaga B OOMMA MPOAYKT IO KPUTEPHSIM,
CaMOCTOATENEHO C(OPMYITMPOBAHHBIM YUYACTHUKAMH B3aHMOICHCTBHUSI.



PerynisiTuBHbIE YHUBEpCcaJIbHbIE yUeOHbIE 1eiicCTBUS

Camoopranusamnus:

BBISBJIATH MPOOJEMBI B JKU3HEHHBIX M YYEOHBIX CHUTyalUsX, TPeOyrOIIMX Jis
perieHus: GU3NIECKUX 3HAHUIM;

OpPUEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHATHA pelIeHUN (MHAMBUAYAJIbHOE,
MPUHATUE PELIECHUS B TPYIIIE, IPUHATHE PEIIEHUIN TPYIIION );

CaMOCTOSITEJIFHO COCTaBJIATh QJIFOPUTM pelIeHUs (PU3MUYECKOH 3a1ayu WM IJIaHa
UCCIIEIOBaHMs C YYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh NIPEAJIAracéMble BApUAHThI PELICHNM;

Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JlaBaTh aJ€KBAaTHYIO OLEHKY CUTYallMU U IIPEAJIarath IJIaH €€ U3MECHEHUS;
OOBSCHATh TPUYMHBI JOCTWKEHUS (HEIOCTHKEHUS) PE3YJIbTATOB JESITEIBHOCTH,
JaBaTh OLEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JICATEILHOCTh (B TOM 4YHCIE€ B XOJ BBIOJTHEHUS
(U3MYECKOTO HCCIECAOBAHUS WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBLCTB,
U3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OMIMOOK, BOSHUKIINX TPYTHOCTEH;
OLICHMBATh COOTBETCTBHE pE3yJbTaTa LIEJIA U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JAPYroro 4YejlioBeKa B XOJE clopa WM JUCKYCCUU Ha
Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro;

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY TpH pelieHuH (U3NYECKUX 3alad WA B
YTBEPKIAEHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO APYroro.

HNPEAMETHBIE PE3YJIBTATBI
K koHIy 00yueHus B 8 Kjacce npeiMeTHbIE PE3YIbTaThl Ha 0230BOM YPOBHE JOKHBI
OTpaxaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

VCIIOJIB30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TENJIOBOE IBUKEHUE ATOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTALNTMYECKUE U aMOp(HBIE Tea,
HACBIIEHHBI W HEHACBIIIECHHBIA Iap, BIAXHOCTh BO34yXa, TEMIEPATypa,
BHYTPEHHSISI DHEPTHUS], TEIUIOBOU JIBUTATEIb, dJIEMEHTAPHBIN JJIEKTPUUECKUN 3apsii,
AIEKTPUYECKOE II0JIE, NMTPOBOJHUKHA U JIUDJICKTPUKU, IMOCTOSIHHBIA JJIEKTPUUYECKUN
TOK, MAarHUTHOE TIOJIE;

pa3nuath SABJICHUS (TEIJIOBOE PACIIMPEHUE U CKATHE, TEIUlonepenaya, TEMIoBOe
paBHOBECHE, CMAYMBAHWE, KaNWULSIPDHBIC SBJICHUS, HWCIIAPEHHE, KOHIECHCALMS,
IUIaBJI€HUE,  KpUCTau3ainus  (OTBEpJEBaHUE), KWUIIEHHE, TeIulonepenaya
(TEerI0MPOBOHOCTD, KOHBEKIIUS, U3IYYEHHUE), DIICKTPU3ALIUS TeJ, B3aUMOJICHCTBUE
3aps0B, IEUCTBUS JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3AUMOICHUCTBUE
MAarHuTOB, IEMCTBUE MAarHUTHOTO MOJIA Ha TPOBOJHUK C TOKOM, JIEKTPOMAarHuTHAsI
WHIYKIMS) TI0 ONUCAHUI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh NPOSBICHUE HW3YYCHHBIX (DU3WYECKUX SBJICHHM B OKPYXAIOIIEM
MUpE, B TOM urcie GU3nIecKre sIBJICHUS B PUPOJIE: TOBEPXHOCTHOE HATSKEHUE U



KaNWUISIPHBIE SIBJICHUS B MPHUPOJE, KPUCTAJUIBl B mpupojne, usinydeHue ConHIa,
3aMep3aHue BOJOEMOB, MOPCKHUE Opu3bl, 00pa3oBaHuE POCHI, TYMaHa, MHEs, CHEra,
JIIEKTPUYECKUE SIBICHHUA B arMocdepe, 3JIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMJid, Apeid MOIICOB, POJIb MArHUTHOIO MOJS JIJIS JKU3HU Ha
3emie, MOJAPHOE CHUSIHHE, MPU HTOM MEPEBOAUTh NPAKTUYECKYHO 3a/adyy B
yueOHYI0, BBIICTIATH CYIIECTBEHHBIC CBOMCTBA (IPU3HAKHM) (PU3UUECKUX SBICHHIA;
ONKCHIBATh M3YyYEHHBIE CBOMCTBA Te€l W (DUIUUYECKUE SIBJICHUS, HCIONb3Ys
dusznyeckre BETUUUHBI (TeMIIepaTypa, BHYTPEHHSISI SDHEPT U, KOJTUYECTBO TETUIOTHI,
yAeNbHasl TEIUIOEMKOCTh BEIIECTBA, YJEIbHAs TEIUIOTA IUIABICHUA, YAEIbHas
TEIJIOTa MapooOpa3oBaHus, yleldbHasl TEIJIOTa CrOpaHus TOIUIUBA, KOIPHUIUEHT
MOJIE3HOTO JIEMCTBHSI TEIJIOBOM MAILIMHBI, OTHOCUTENbHAs BIAXKHOCTH BO31yXa,
ANEKTPUYECKUI 3apsijl, Cuila TOKa, 3JIEKTPUYECKOE HANpsLKEHHE, COMPOTUBIICHUE
IPOBOJHUKA, YAEIbHOE CONPOTHBICHHWE BELIECTBa, paboTa M  MOUIHOCTh
3JIEKTPUYECKOTO TOKa), MPU ONKCAHUU MPaBUIBHO TPAKTOBATh (PU3UUECKUM CMBICI
UCHOJIb3YEMBIX BEJIMYMH, OOO3HAUYEHHUS U E€OUHUIBI (PU3MUECKUX BEJIMYUH,
HaXOJUTh (POPMYJIbI, CBA3BIBAIOIIME JAHHYIO (DU3UYECKYIO BEJIMYMHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paKu U3yYEHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIHYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHHUS M MPOLECCHI, HCIOJIb3Ys
OCHOBHBIE ITOJIOKEHUS MOJIEKYJIIPHO-KHHETHYECKONH TEOPUH CTPOECHUS BEILIECTBA,
INPUHIMI CYNEPHNO3ULIMU TOoJIed (HAa KAYECTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsna, 3akoH OMa i yyacTka 1end, 3akoH Jxoyns—JIeHna, 3aKkoH coxpaHeHUs
HHEPrUM, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA M 3alHUCBIBaTh €ro
MaTEeMaTU4YECKOE BbIPAKEHHUE;

OOBSCHATh (PU3NYECKUE MPOIIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTYaLHH IPAKTUKOOPUEHTHPOBAHHOTO XapakTepa: BBISIBIISITH
MPUYUHHOCIIEACTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 1—2 JTOrMYeCKUX IIaroB C
ormopoii Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SBICHUH, (U3MUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEW;

pemiath pacy€THbIE 3a7ayd B 2—3 JEHCTBUS, WCIOJIb3YS 3aKOHBI U (OPMYJIBL,
CBsA3bIBAaIOLIME (DU3UUECKUE BEJIMYMHBI: HAa OCHOBE aHaldu3a YCJIOBHS 3a/layu
3aMKMChIBATh KPAaTKOE YCIOBUE, BBISABIATH HENOCTATOK JAHHBIX U pELIEHUs
3aJja4uM, BBIOUpATh 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE AJIsl €€ PEeLeHUs], IPOBOIUTh
pacué€Thl W CpaBHMBATh I[IOJIyUYEHHOE 3HAau€HUE (PU3MUECKON BEIUYMHBI C
U3BECTHBIMU JTAHHBIMU;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (U3UUYECKUX
METO/IOB, HCIMOJb3ys  ONUCAHUE HCCIEAOBaHUS, BBIACIATH MPOBEPSEMOE
IPEAINOJIOKEHNE, OLIEHUBATh MPABUIBHOCTh NOPAJIKA NPOBEIECHUS HCCIIEI0BaHUS,
JieaTh BbIBOJBI,

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUN WIH (PU3NUECKUX
CBOMCTB Tesl (KanWJUISIpHbIE SIBJICHUS, 3aBUCHUMOCTb JaBJICHHUS BO3JyXa OT €ro
o0bEMa, TeMIepaTypbl, CKOPOCTH TMpOLecca OCThIBAHMSI M HArpeBaHus MpH
U3Jy4eHUH OT IBeTa H3JIydaroulell (NOrjolarllel) MOBEPXHOCTH, CKOPOCTh



UCHApEHUs BOABl OT TEMIEPATYpbl JKUJAKOCTH M IUIOLWAAM €€ IOBEPXHOCTH,
AIEKTPU3aLMUs Tl U B3aUMOJEHCTBHE JJIEKTPUUECKHUX 3apsiiOB, B3aWUMOJECHCTBHE
MOCTOSIHHBIX MarHWTOB, BU3yaJIU3alsl MAarHUTHBIX IOJIEN MOCTOSSHHBIX MAarHUTOB,
JNEHCTBUSL MarHUTHOTO IOJI Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHWTa,
CBOMCTBA 3JIEKTPOJBUTATEN MOCTOSIHHOIO TOKa): (POPMYJIUPOBATH MPOBEPSIEMBIE
NPENONIOKEHNsI, COOMpaTh YCTAHOBKY W3 MPEAJIOKEHHOTO 00O0pyI0BaHUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

BBIIIOJIHATh MPSMBIE HM3MEPEHUs TEMIIEpaTypbl, OTHOCHTEIbHOM BJIAXKHOCTH
BO3/lyXa, CHJIbI TOKA, HAIpPSUKEHUS C MCIOJIb30BAaHUEM AHAJIOIOBBIX MPUOOPOB U
JAaTYNKOB (PU3MUECKUX BEJIMYMH, CPAaBHMBATh PE3YJbTaThl U3MEPEHUH C YYETOM
3aIaHHOU aOCOIFOTHOM MOTPENTHOCTH;

POBOJUTD UCCIIEIOBAaHUE 3aBUCUMOCTH OJTHOM (PU3UUECKON BETHMUMHBI OT IPYTOH C
WCITOJIB30BAHUEM MPSAMBIX W3MEPEHUN (3aBHCUMOCTH COIPOTUBIIEHUS IPOBOJHHKA
OT €ro JUIMHBI, IUIOIIAAU IIONEPEYHOrO0 CEYEHUS M YAEIBHOIO COIPOTUBICHUS
BEILECTBA IPOBOJIHMKA, CUJIBI TOKA, HIYILETO Yepe3 MPOBOJHUK, OT HAIPSLDKEHUS Ha
IIPOBOJIHUKE, MCCIIEJOBAHUE IOCIEN0BATEILHOTO W IMAPAJUIEIbHOTO COEAMHEHUI
IIPOBOJIHUKOB): IUJIAHUPOBATH HCCJIENIOBAHHE, COOMPATh YCTAHOBKY M BBIIIOJHSATH
U3MEpPEHMs, CleAysd MpeAJIOKEHHOMY IUIaHy, (DUKCHpPOBaThb  pPE3YJIbTaThl
[OJIyYEHHOW 3aBUCHMOCTH B BHJAE TaOdMI W TrpaduKOB, AENaTh BBIBOJABI 10
pe3ynbTaTaM HCCIIEIOBAHUS;

IIPOBOJUTH KOCBEHHBIE U3MEPEHUS (PU3HUECKUX BEIUYHH (YIeIbHas TEIIIOEMKOCTh
BEILECTBA, CONPOTUBIIEHUE IPOBOJHUKA, padOTa U MOUIHOCTb 3JIEKTPUUYECKOTO
TOKA): IUIAHUPOBAaThb M3MEPEHMs, COOMpPaTh OSKCIEPUMEHTAIBHYIO YCTAaHOBKY,
clIelysl IPEIJIOKEHHON MHCTPYKIUH, U BBIYUCIIATh 3HAUYEHUE BEJTUYMHBL
coON0aTh TMpaBuja TEXHUKM O€30MacHOCTH Mpu padore ¢ JadopaTOPHBIM
o0opy10BaHUEM;

XapaKTepu30BaTh MPUHLMIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPON Ha UX OMHMCAHUS (B TOM YHMCJE: CUCTEMa OTOIUICHUS JJOMOB,
TUTPOMETpP, NapoBas TypOHWHA, amIepMeTp, BOJBTMETpP, CUETUHK DJIEKTPUUECKON
DHEPrUHU, IJIEKTPOOCBETUTENIbHBIE MPUOOPHI, HArpeBaTENbHBIE AIIEKTPONPUOOPHI
(mpuMepsl), NEKTPUUECKUE MPEAOXPAHUTENH, IEKTPOMArHUT, JIEKTPOIBUTATEIh
MOCTOSTHHOTO TOKA), HCIIOJIb3Yysl 3HAHHUS O CBOWCTBAX (U3NYECKUX SBICHUH U
HEe00XoauMbIe (HPU3NIECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTENbHbBIE MPUOOPHI MO
CXeMaM U CXEMAaTHUYHbIM pHUCYHKaM (3KMJIKOCTHBI TEpMOMETpP, TEPMOC,
NICUXPOMETP, TUTPOMETP, [BUTATEIb BHYTPEHHErO CrOpaHHUs, AJIEKTPOCKOIL,
peocTar), COCTABJISATH CXEMbl 3JIEKTPUYECKUX LENel C MOCIeNOBATENbHBIM U
napajuleIbHBIM COEJUHEHHEM JIIEMEHTOB, pa3jinyasi YCJIOBHble 0003HAUECHHUS
DJIEMEHTOB JJIEKTPUUYECKUX LEIIEH;

NPUBOAUTH TPUMEPHl (HAXOAUTh HWHGOPMAIMI0O O MpUMEpPax) MPAKTUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B TMOBCETHEBHOM XU3HU IJIsi oOecreueHus
Oe3omacHOCTH TpU OOpalieHuu ¢ TpUOOpaMu U TEXHUYECKUMH YCTPOMCTBAMU,



COXPAHEHHs 3/10pOBbs U COOIIOACHMS HOPM SKOJOIMYECKOIO IOBEACHUS B
OKpYXKaroLIEN Cpeie;

OCYIIECTBIATh MOUCK MH(pOpMammu (U3NYECKOro cojepkanus B MHTepHere, Ha
OCHOBE HMEIOIUXCSA 3HAHUI U MyTEM CpPaBHEHUS JOMOJHUTEIbHBIX MCTOYHHKOB
BBIIETIATE MH(POPMAINIO, KOTOpas SBISETCS NMPOTUBOPEUMBOM WM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIONb30BAaTh TPHU  BBINOJHEHUH Y4YeOHBIX 3aJaHUl  HAYYHO-TIOMYJSPHYIO
auTepaTypy (U3MUECKOTO COACpXKaHHs, CIPAaBOYHBIE MaTEpHAIIbI, PECYpChl CETH
WuTepHer, BiageTh NpuéMaMu KOHCIIEKTHPOBAHMSI TEKCTa, HpeoOpa3oBaHUs
UH(pOpPMaIMU U3 OJJTHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE U KPAaTKHUE YCTHBIE COOOIICHHs, 0000mas
uHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB (DU3HUECKOTO CONEPIKAHUSA, B TOM YHCIIE
nyOIMYHO NPEICTaBIATh pPE3YyJIbTaTbl IMPOEKTHOM WM  HCCIEN0BATEIbCKON
JESATENIbHOCTH, HPU HSTOM TIPaMOTHO MCHOJIb30BaTh M3YYEHHBIH MOHATUNHHBINA
anmnapat Kypca GU3MKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTAUEH;

IIpU BBHITIOJTHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN (DU3UYECKUX IMPOIIECCOB
pacmpenenartb OOS3aHHOCTH B TPYINE B COOTBETCTBHH C MOCTaBICHHBIMU
3aJjayaMM, CJEAUTh 3a BBINOJIHEHMEM IUJIaHA JACHCTBUIA M KOPPEKTUPOBAThH €ro,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIN BKJIAJ B AESITEIbHOCTH IPYMIbl, BEICTPAUBATh
KOMMYHHKAaTHBHOE  B3aMMOJICHCTBHE, TMpPOSABISAS  TOTOBHOCTH  pa3pemiaTrh
KOH(DJIUKTBHI.



TEMATHYECKOE ITNTAHUPOBAHHUE
8 KUIIACC

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 9acoB

dueKkTpoHHBbIE (LM POBbLIE)

Ne /i Konrpoabnbie IIpakruueckue
NporpamMMbIl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3pen 1. TerioBble siBJIeHUSA
1.1 CTpocHuE U CBOICTBA BEIICCTBA 7 bubmorexa [IOK
' P H https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
1.2 T 21 2 2.5
CIUIOBBIC MPOTECCRT https://m.edsoo.ru/714181ce
Wroro no pazneny 28
Pazjen 2. DiekTpuyeckne  MATHUTHBIE SIBJICHUSI
21 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIC Tella 6 bu6nunoreka [IOK
’ U UX B3aUMOJEICTBUE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [JOK
2.2 IToCTOSTHHBIN DIIEKTPUYECKUM TOK 20 2 4.5 hitps://m.cdsoo.ru/ 7418 1 ce
bu6nuoreka [IOK
2.3 M
ATHHUTHBIC ABJICHIA / https://m.edsoo.ru/7f4181ce
bu6nuoreka [IOK
2.4 4 1 .
DJIeKTPOMArHHTHas HHAYKIA 0.5 https://m.edsoo.ru/7f4181ce
Hroro no pasneny 37
PesepBHOe Bpemst 3
OBHIEE KOJIMYECTBO YACOB I1O 68 5 75

I[TPOTPAMME
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HOYPOYHOE IINTAHUPOBAHUE
8 KVIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTesIbHbIE PeCypChl
padoThI padoTshI
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETHICCKOM TCOPHHU CTPOCHHUS 1 1 cem buGnuorexa [IOK
p P https://m.edsoo.ru/ff0a5256
BEIICCTBA.
2 ArperaTHbIe COCTOSHHMS BEIICCTBA 1 bubmorexa [IOK
P H ' https://m.edsoo.ru/ff0a540e
3 CMauMBaHUE U KAIUJUISPHBIC SIBJICHUS 1 bubmorexa HOK
P https://m.edsoo.ru/ff0a5530
4 Temneparypa. BHyTpeHH:s SHEPTHS. 1
5 CriocoObl U3MEHEHUs BHYTPEHHEN 1 bubnuorexa [IOK
SHEpPruu https://m.edsoo.ru/ff0a5c60
bubmmoteka IIOK
6 T . 1
CIIOTPOBOAHOCTE https://m.edsoo.ru/ff0a6412
bubnmorexa LIOK
K A . 1
7 OHBCKIHA. VISTyHeHHe https://m.edsoo.ru/ff0a65c0
bubnmorexa LIOK
8 K . 1
OJIMHCCTBO TCILIOTRI https://m.edsoo.ru/ff0a6976
9 Y nenpHas TEII0EMKOCTh 1 bubmorexa LHOK
g https://m.edsoo.ru/ff0a6976
10 Pacuer konudecTBa TETUIOTHI. Y paBHEHUE | bubmmoreka [JOK
TEIIOBOro OaraHca. https://m.edsoo.ru/ff0a7088
1 JIPNe 1 «M3y4yenue ycrpoiicTBa 1 | 5 cem bu6muoreka [JOK

kanopumetpay. JIP Ne 2 «3yuenne

https://m.edsoo.ru/ff0a6a98
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mporecca TerIo00MeHa»

12 JIP Ne 3 «3mepenue yaenbHOM 1 bubnmnoreka HOK
TEIJIOEMKOCTH BEIIIECTBAY https://m.edsoo.ru/ff0a6bb0
13 OHeprus TOIUIMBA. Y IeJbHAs TEII0Ta bubmmoreka [JOK
CTOpaHHUs https://m.edsoo.ru/ff0a7b5a
3aKOH COXpaHEHMsI U ITPEBPALLICHUS
14 SHEPIUY B MEXAHUYECKUX U TEIIOBBIX
mpolieccax.
15 KP 1 "TenmnoBsle sBiaennsa"
16 [1naBneHue u oTBEpIEBaHNE bubmmoreka [JOK
KPUCTALUIMYECKUX TET. https://m.edsoo.ru/ff0a71d2
I'padux mmaBienus u oTBEpAEBAHUA
17 Kpng)TananeCKHx Tel. Y, GI:)JIBHaSI buGnuorexa [IOK
P thde https://m.edsoo.ru/ff0a71d2
TEIUIOTAa IUIABJICHUSL.
bubnunoreka LIOK
18 Pemenne 3ama
HHCHHIE sa1at https://m.edsoo.ru/ff0a72fe
19 Wcnapenne. HachieHHbIl 1 bubmuoteka [IOK
HEHACBIILICHHBIN Tap. https://m.edsoo.ru/ff0a740c
ITormomieHne SHEPTUU IPU UCTIAPEHUH
20 KN, KOTTI/I Brl eJI'I)eHI/Ie fHe FI/II/Ipl'I u bubnuorexa [IOK
A - PR p p https://m.edsoo.ru/ff0a740c
KOH/JIEHCAIIUHU T1apa
Biaxxnocts Bo3myxa. JIP Ne 4
21 "Onpenenaenne gﬁochenLHoﬁ 0.5 3 cem bubmorexa HOK
ped " ' https://m.edsoo.ru/ff0a7628
BIIQXKHOCTH BO3/yXa
but6mmorekxa [IOK
22 K .
HIHCHHe https://m.edsoo.ru/ff0a786¢
b K
23 VY aenbHas TEmoTa mapooopazoBaHusl. nbmmorexa [0

https://m.edsoo.ru/ff0a786¢
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24

Pemenue 3amau.

25 PaboTa rasza u mapa npu pacuimpeHuu

26 JBuraresnb BHYTPEHHETO CrOpaHusl. bubmmorexa [IOK

https://m.edsoo.ru/ff0a7c7c

7 [TapoBas Typ6una. KI1J] TeroBoro
JIBUTATENs.

73 KP 2 «3meHeHue arperaTHbIX Bu6muoteka [JOK
COCTOSTHHI BELIECTBA» https://m.edsoo.ru/ff0a86ae
DineKkTpu3zanus Tel npu

29 COMPUKOCHOBEHUH. B3anmoelictBre
3apsKEHHBIX TEJL.

bubnuoreka [{OK

30 Qnektpockori. [I[poBoIHUKY U https://lesson.edu.ru/lesson/b8ef

HEINPOBOJHUKU DIIEKTPUUYECTBA. 6720-10ce-469c-bbea-
05a37a3cbb5b
bubmmoteka IIOK

31 3akon Kynona. Dnexkrpuyeckoe moie. 4 cem https://m.edsoo.ru/f0ag7ed

1 JenumocTh 3JEKTPUYECKOTo 3apsia. bubnnorexa [JOK
OnektpoH. CTpoeHHe aToMma. https://m.edsoo.ru/ff0a8a0a
OOBbsICHEHHE DIIEKTPUYECKUX SIBICHUH.

33 3aKOH COXpaHEHHMsI AJIEKTPUUECKOTO
3apsna.

34 Crartnueckoe 3JeKTPUYECTBO, €0 YUET U bubmuoreka [IOK
UCIIOJIb30BaHUE B OBITY U TEXHHKE. https://m.edsoo.ru/ff0a90cc

15 DJeKTpuyecKuil ToK. ICTOUHUKH bubnuotexa [JOK
3IIEKTPAYECKOTO TOKA https://m.edsoo.ru/ff0a95a4

16 DJeKTpruUecKas 1ernb U €€ COCTaBHbIE

4acTU. DJIEKTPUUECKUN TOK B METaJUIaX.
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bubnunorexa LIOK

37 el e e
JIeHCTRIS STEKTpITECKoro Toka https://m.edsoo.ru/ff0a96b2
bu6nmoreka [IOK
38 C . U3mepenue .
1A TORE. LHEMEPEHHE CILTH] TOKa https://m.edsoo.ru/ff0a8bd6
JIP Ne 5 «COopka 3JIeKTpHUIECKOM e |
39 M3MEPEHUE CHIIbI TOKA B €€ pa3IMnyHbIX bubmorexa HOK
P P https://m.edsoo.ru/ff0a8bd6
y4acTKax»
40 DneKkTpuueckoe HamnpsikeHue. Mamepenue bubmmoreka [JOK
HAPSKEHUS. https://m.edsoo.ru/ff0a9%e14
JIP Ne 6 «3MepeHue HanpsHKeHUsl Ha
41 A3JIMYHBIX YYACTKAX MMOCIEI0BATEIBHOMN bubmmorexa [IOK
P yqu A https://m.edsoo.ru/ff0a9¢14
AIEKTPUUECKOM LISTIH
DIEKTPUUECKOE COMTPOTUBIICHHE
42 MPOBOJIHUKOB. 3akoH OMa JijIsl yuacTka bubmmorexa [IOK
POBOIHIIEOD: Y https://m.edsoo.ru/ff0aad4a
enu
43 Pacuér conpoTuBieHus MPOBOJIHUKA. 5 cem bubnmnoreka HOK
Y 1enpHO€e CONPOTUBIICHHUE. https://m.edsoo.ru/ff0aa738
44 [IpuMepsl Ha pacd€T CONPOTUBIICHUS bubmmnoreka HOK
[IPOBOJHUKA, CUJIbI TOKA U HAIIPSKCHUSA https://m.edsoo.ru/ff0aa738
Peocrartel. JIP Ne 7 «3mepenue
45 CONPOTHUBIICHHS TPOBOAHUKA. M3yueHune bubmmorexa [IOK
P . POBOA - By https://m.edsoo.ru/ff0aa738
MIPUHITUIIA JCHCTBUS PEOCTATAY
bubnmnorexa LIOK
46 KP Ne 3 «Pacyer 3eKTpuuecKux 1emnei»
P H https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE COeTMHEHNE
MIPOBOTHUKOB
43 [TapannensHO€ coeMHEHMS

IMPOBOIHUKOB
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JIP Ne 8 «3yueHue napauieabHOro

bubnunorexa LIOK

49 1
COEJIMHEHUS IPOBOJHUKOB) https://m.edsoo.ru/ff0aadle
PaboTta 1 MOIITHOCTB ANEKTPUIECKOTO
50 toka. JIP Ne 9 «M3mepenue MoniHoCcTH U 0.5 bubmmorexa [TOK
' B P N ' https://m.edsoo.ru/ff0ab124
paboTHI TOKA B AIEKTPUUECKOM JIaMIIe)
Harpesanue npoBoJHUKOB
51 3JICKTPUYECKUM TOKOM. 3aKoH J[Koyms— bubmmorexa [TOK
P ' Y https://m.edsoo.ru/ff0ab3e0
Jlenna
5 Jlamnia ocBenieHusl. DNEKTPUUYECKUE bubmmoreka [JOK
HarpeBaTeJIbHbIC TPHOOPHI. https://m.edsoo.ru/ff0ab660
bubnunoreka LIOK
53 K T .
opoTkoe 3ambikanue. [Ipenoxpanurenu hitps://m.cdsoo.rw/ff0abd2e
54 KP Ne 4 «PaboTa 1 MOIITHOCTh 6 cem bubnunoreka LIOK
3IIEKTPUYECKOTO TOKA» https://m.edsoo.ru/ff0abea8
55 IlocTosiHHbIE MarHUTHL. MarHuTHOE T0JIE.
MarnuTtHO€e 1oji€ TPOBOJHUKOB C TOKOM
56 Y MOCTOSIHHBIX MarHUTOB. MarHuTHbIE brbmmorexa [TOK
' https://m.edsoo.ru/ff0ac3d0
JIMHUM.
57 MarauTHoO€E 1oJie KaTyIIKH C TOKOM. bubmuoreka [IOK
ONEKTPOMAarHuThl U UX IPUMEHEHHUE. https://m.edsoo.ru/ff0ac1d2
bubmmoteka IIOK
58 MarnuTtHOe noje 3eMIu.
https://m.edsoo.ru/ff0acOba
JlelicTBME€ MAarHUTHOTO TOJIST HA
59 MPOBOJHUK ¢ TOKOM. [IpaBuiio aeBoit brbmorexa [OK
POBOA P https://m.edsoo.ru/ff0ac74a
PYKH.
60 Hn WS MArHUTHOTO TOJIA bubmmorexa [IOK
YR ) https://m.edsoo.ru/ff0ac74a
61 DNIEeKTPUYECKHI TBUTATEITb. bubnuotexa [JOK
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MaruutHbii noTOK. SIBIeHNE

https://m.edsoo.ru/ff0ac86¢

62 1
3JIEKTPOMArHUTHOW MHIYKLIHH.
Hamnpasnenne HHIYKIIMOHHOTO TOKA.
63 [IpaBuno Jlenua. JIP Ne 10 «M3yuenue 1 0.5
SIBJICHUSI DJIEKTPOMArHUTHOM MHIYKLIUH
64 CrocoObI MOTy4YEHUS AICKTPUICCKOM |
sHeprud. [lepenaya anekTposHEpruu.
bubnuoreka [{OK
65 KP Ne 5 «OnekTpoMarHuTHbIE SIBICHUSD 1 hitps://m.cdsoo.ru/ff0ach14
bubnuoreka [{OK
66 HosTopenne n 0dodumerHe ! https://m.edsoo.ru/ff0accSe
bubnuoreka [{OK
BIIP 1
67 https://m.edsoo.ru/ff0acdc6
68 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 68 75

[MPOT'PAMME
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YYEBHO-METOJJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O ITPOIECCA
o OBA3SATEJIbHBIE YYEBHBIE MATEPUAJIbLI /U1 YUHEHUKA

®dusuka, 8 knacc, [lepwimkun, [Tpocsemenue
COopHuk 3am1a4 o ¢pusuke 7-9 kinace, Jlykammxk

o METOAUYECKHUE MATEPUAIJIBI JJIA YUUTEJIA



