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IHHOACHUTEJIBHASA 3AIIMCKA

CopneprkaHue mporpaMMbl HapaBJIeHO HA (GOpMUPOBaHNE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYaIIUXCS U
OpTraHU3aIMI0 U3y4YeHUs! (PU3UKU Ha JEeSITEIHbHOCTHON OCHOBE. B HEll yUUTHIBatOTCS BO3MOXKHOCTH MIPEIMETa
B peanu3auuu tpeboBanuii ®I'OC OOO k muaHUPyEeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM Pe3yJIbTaTaM
00y4eHHs, a TAKXKe MEXKIIPEIMETHBIE CBA3H €CTECTBEHHOHAYYHBIX YUCOHBIX PEAMETOB Ha YPOBHE
OCHOBHOTI'O 001I1eT0 00pa30BaHusl.

OBLIASA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®PU3UKA»

Kypc ¢pusnku — cucteMmoo0pas3yronuii 11 €CTEeCTBEHHOHAYYHBIX Y4EOHBIX MPEIMETOB, TIOCKOJIBKY
(u3nveckre 3aKOHbI JIS)KAaT B OCHOBE IIPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, OMOJIOTHEH, acTpOHOMHUEH
u pusndeckoit reorpaduei. dusznka — 3TO MpeAMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPa, HO U IPEJOCTaBIIsAeT Haubosiee sicHble 00pa3Libl IPUMEHEHUs HAyYHOTO
METO/a O3HaHHUs, T.€. Cl10co0a MOIY4YeHUs JOCTOBEpHBIX 3HaHUH o mupe. Hakonen, puszuka — 310
IIPEAMET, KOTOPBIA HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMH IIPEAMETaMU JOJDKEH JaTh IIKOJbHUKAM
IpeJCcTaBIeHUE 00 YBIEKaTEeIbHOCTH HAYYHOTO UCCIIEIOBAHUSA U PaIOCTH CAMOCTOSITEIbHOIO OTKPBITUS

HOBOI'O 3HAHUA.

OpHa U3 TIaBHBIX 337a4 (PU3UIECKOT0 00pa30BaHUs B CTPYKTYpeE 00IIero oOpa3oBaHus COCTOUT B
(hopMHpPOBAHNY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpECca K HayKe Y OCHOBHOM MacChl 00yJaroIuXcs,
KOTOpBIE B JaJIbHENIIEM OyyT 3aHATHI B CaMbIX pa3HO o0pa3HbIX cdepax nesrenbHocTu. Ho He menee
Ba)XHOH 3a/1auell SBJISIETCS BBIBICHUE U ITOANOTOBKA TATAHTIMBBIX MOJOIBIX JIOAEH s IPOJOIDKEHUS
o0pa3zoBaHMs U AajbHENIIeH TpodecCHOHAIBHOM IS TEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
WCCIIIOBAaHHH U CO3JJTaHUH HOBBIX TeXHOJOTHA. COTIACHO MPUHATOMY B MEXTyHAPOJTHOM COOOIIECTBE
orpejeneHuto, EctecTBeHHOHay4YHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTh YeNIOBEKa 3aHUMAaTh aKTUBHYIO
rpaxk- JIAHCKYIO MO3UIIMIO MO0 0OILIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMH,
M €r0 TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMH HesiMA. HaydHOTpaMOTHBII YeTOBEK CTPEMHUTCS
Y4acTBOBATh B ApTYMEHTHPOBAHHOM OOCYKJICHHH MPOOIIeM, OTHOCSAIINXCS K €CTECTBEHHBIM HAayKaM U
TEXHOJIOTUSIM, YTO TPEOYeT OT HEero CIEeIYIOUMX KOMIIETEHTHOCTE!:

— HaY4HO 0OBACHATH SABJICHUA,
— OIICHHUBATh U IIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICOOBAaHU,
— HUHTCPHPECTUPOBATH JAHHBIC U UCITIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA IJIS ITOJTYUCHUA BBIBOIOB.

N3ydenue ¢pu3nku cnocoOHO BHECTHU pelIaloIIni BKJIaa B ((OPMUPOBAHHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00Y4YaIOIIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O ITPE/IMETA «®PU3UKA»

[enn nzydenus GpU3MKKA HA ypOBHE OCHOBHOTO 001Iero 00pazoBanus onpeneneHsl B Konmnenm
npenoaaBaHus yueoHoro npeamera «dusukay B o0pazoBaTenbHbIX opranu3anusax Poccuiickoit deneparuy,
pealn3yIoNMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPKIEHHOM pemenneM Komnerun
MunuctepcTBa npocseiienus Poccuiickoit @eaepanuu, npotokon ot 3 nekadps 2019 r. Ne [1K4BH.

enu nzydyenus Gu3nuku:

— mnpuoOpeTeHrne HHTepeca U CTpeMIICHUS 00yJaloIUXCsl K HAYYHOMY U3YUYEHUIO MPUPOIBDI,
pa3sBUTHE MX UHTEJUICKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— pa3BHUTHE MPECTABICHUI O HAYYHOM METO/Ie MO3HaHUs U (POPMHUPOBAHHE UCCIIEIOBATEIBCKOTO
OTHOIICHUS K OKPYKAIOIINM SIBIICHUSIM;



— (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUsI OCHOB CTPOCHHUS MAaTEPUU U
(byHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

— ¢QopmupoBaHue MPEACTABICHUN 0 POJU PU3UKH IJIs1 Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA;

— pa3BUTHE MPEICTABICHUI 0 BO3MOXKHBIX chpepax Oynymeil npodheccHoHalIbHOM AeITeIbHOCTH,
CBSI3aHHOM C (PU3UKOMA, MOITOTOBKA K JAIbHEHUIIIEMY O0YYEHHIO B TOM HaIlpaBJICHUN.

JlocTrxkeHne 3TUX 1eNiel Ha ypOBHE OCHOBHOTO 00IIET0 00pa3oBaHus 00ECIICUNBACTCS PEIICHUEM
CIIEIYIOLIHX 3a/1a4:

— ano6peTeHHe 3HAHWH O JAUCKPETHOM CTPOCHHH BEHIECTBA, O MEXaHUYCCKUX, TCIIJIIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX SABJICHUSAX

— npuoOpeTeHrne yMEHUN OMUCHIBaTh U OOBSICHITH (PU3NUECKHE SIBICHUS C UCTOJIb30BAaHUEM
MOJyYECHHBIX 3HAHH;

— OCBOCHHC MCTOI0OB PCIICHUA HpOCT@fII.HHX paC‘IéTHHX 3aJa4d C UCII0JIb30BAHUEM (1)I/I3I/I‘ICCKI/IX
MOI[GJIGﬁ, TBOPYCCKUX U IMPAKTUKOOPUCHTHUPOBAHHBIX 3a1a4,

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIO,I[aTI> IpUPOAHLBIC ABJICHHWA U BBIIIOJIHATDH OIIBITHI, Ha6opaToprle pa6OTBI n
OKCIICPUMCHTAJIBHBIC UCCIICAOBAaHUA C UCITOJIb30BAHUCM U3MEPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE IPUEMOB paboThI ¢ HHPOpMaIueit PU3NIECKOro coepKanus, BKIYast HH)OPMALIHIO O
COBPEMEHHBIX JIOCTIKCHUSAX (PU3UKH; aHATH3 M KPUTHICCKOE OIICHUBaHUE WH()OPMAIIHY;

— 3HAKOMCTBO o chepamu rnpodeccuoHaNbHON NesTeNbHOCTH, CBA3aHHBIMU ¢ (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMHI, OCHOBAHHBIMH Ha JOCTIKEHUSX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBrn ¢ ®I'OC OOO dusuka siBiaseTcs 0053aTeIbHBIM TPEIMETOM Ha YPOBHE OCHOBHOTO

obmiero obpa3zoBanus. JlanHas mporpamMma npeaycMaTpuBaeT u3yueHue Gu3nku Ha 6a30BOM ypoBHE B 8
Kjacce B 00béMe 68 yacoB mo 2 yaca B HENEIIO.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

Pa3pen 1. TenioBble siBJIeHUSA

OcHOBHbIE MOJOXKEHUS MOJEKYJISIPHO-KHHETUYECKOW TEOPUHM CTPOEHHUs BellecTBa. Macca U pasMepsl
aTOMOB U MOJIeKyJl. ONBITHI, TOJATBEPKIAIOLINE OCHOBHBIE TOJIOKEHUS MOJIEKYIIPHO-KMHETUYECKOM TEOpHUH.
Mopnenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucranmmyeckue u amopdHbIe Tena.
OObscHeHne CBOMCTB ra3oB, JKUIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJOKEHUI MOJIEKYISIPHO-KUHETUYECKON
teopun. CMauyrBaHKe U KallWUIpHBIE sBJIeHUS. TerioBoe paciupeHue u cxaThe.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIUIOBOTO JABMKEHHS YaCTHILI.

Buytpennss sneprus CriocoObl H3MEHEHHs! BHYTPEHHEH SHEPIUU: TeIjlonepeiada i COBEpIICHHE PabOThI.
Bunsl Tennonepenauu: TeI0NPOBOIHOCT, KOHBEKLUS, U3ITyUCHHE.

KonudecTBo TemnoThl. Y aenbHas TEIUIOEMKOCTh BEIIECTBA. TeMI000MEeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. IlnaBieHne W OTBepAeBaHHME KPUCTAIUIMYECKHX BEIIECTB. YJeNbHAs
teruiota tiasienus. [lapooOpazoBanne u konneHcauus. Vcnapenune (MC). Kunenne. Y aenpHas Terora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EepHOro JaBiieHus. BiakHOCTh BO3/1yXa.

OHeprus TOIIUBA. Y IebHAsl TEII0Ta CTOPAHUS.

[pununns! padotel TeroBbix Apurareneii. KI1/[ TemoBoro nurarens. TerioBble JBUraTeNny 1 3anuTa
okpy:xaromeit cpeapl (MC). 3akoH COXpaHEHUs U MPEBpallleHUs SHEPTUH B TeII0BbIX npoueccax (MC).

Hemoncmpayuu

. HabGnroieHne OpOYHOBCKOTO JIBHXKCHUS

. Habmonenue nuddyszun

. HaOnroieHue siBiieHu CMauyMBaHUS M KAITWJUISIPHBIX SIBICHUN

. Habnroienue TeniaoBoro paciimpeHus Teml

. I3MmeHenne JaBJICHU ra3a Ipu USMCHCHUU 00BéMa n Harp€BaHnu HUJIN OXJIAXKICHUHN
. [IpaBuiia u3MepeHus TeMneparypbl

. Bunet Temnonepenaun

. OxJtaxxieHne Ipu COBEPIIIEHUH PAOOTHI
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. HarpeBanue npu coBepiieHrH pabOThl BHEITHUMH CHJIAMH
10. CpaBHeHuUeE TETOEMKOCTEN pa3IMYHBIX BEIIECTB

11. HaGmarogenne KUeHus

12 .HaGmroieHre MOCTOSTHCTBA TEMIIEPATypPhI IPH TUTaBICHUH
13. Moneny TemIOBBIX IBUTATEIEH

Jlabopamopuvie pabomsl u onvimol

1. OnbIThI 10 OOHAPYKEHUIO IEHCTBHS CHIT MOJIEKYJISIPHOTO MPUTSDKEHUS

2. OnbITH 10 BBIPALIMBAHUIO KPUCTAIJIOB TOBAPEHHOM COIM WIIM caxapa

3. OnBITHI IO HAOTFOIEHUIO TEIUIOBOTO PACIIMPEHHS T'a30B, JKUAKOCTEH U TBEPIBIX TEI

4. OmnpenesneHue 1aBIeHUs BO3lyXa B OaJuIoOHe MITPpULA

5. OnBITHL, IEMOHCTPUPYIOLINE 3aBUCUMOCTh JIaBJICHUS BO3JlyXa OT €ro 00bEMa U HarpeBaHusI WK
OXJIaKICHUS

6. [IpoBepka ruMmoOTE35I TMHSHHON 3aBUCIMOCTH JITMHBI CTOJIONKA )KHIKOCTH B TEPMOMETPUICCKON TPyOKe
OT TEMIIEPATypbI

7. HaGnroenue u3MeHeH!sl BHYTPEHHEH SHEPTUH Tella B pe3ysbTaTe TeIuionepeiayd U paboThl BHEIIHUX
CHII

8. UccnenoBanue sSBICHUS TEINIOOOMEHA MTPU CMEITUBAHUM XOJIOAHOM U ropsiueil BOIbI

9. OnpexneneHne KOIUUECTBA TEIIOTHI, TOTYYEHHOTO BOJIOM P TEIUIOOOMEHE C HArPEThIM

MCTAJUIMYCCKUM MUIIUHAPOM



10. OnpeneneHue yaensHON TEIUIOEMKOCTH BEIleCTBA
11. WccnenoBanue npoiiecca UCTIApEHUS

12. OnpeneneHue OTHOCUTENBHOM BIIXKHOCTH BO3/IyXa
13. Onpenenenue yaenpHON TEIUIOTH IUIABICHUS JIba

Pazjnen 2. DiekTpuyeckne 1 MAarHUTHbBIE SIBJIEHUS

Dnektpusanus Ten. [[Ba pona anexkTpuueckux 3apsaoB. BzaumoseiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIbl B3aUMOICUCTBUSA 3aPSHKEHHBIX TEJ OT BETUUYHMHBI 3aPsIIOB M PACCTOSHUS MEXKY TEJIaMH).

Onexrpuueckoe nose. Hanpsyx€HHOCTD 351eKTpruuecKkoro nos. [IpuHuun cyneprno3unuu 3JIeKTpUUECKUX
MoJiek (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpudeckux 3apsa0B. DIeMeHTapHbIN aiekTpudeckuil 3apsit. Ctpoenue aroma. [IpoBogHuku
U AUDJIEKTPUKH. 3aKOH COXPAaHEHHS SJIEKTPUUECKOTO 3apsiia.

ONEKTPUYECKUM TOK. YCJIOBMSI CYIIECTBOBAHUS 3JIEKTPUYECKOrO TOKA. VMICTOUHMKHM IOCTOSHHOIO TOKA.

HeﬁCTBHH QJICKTPHUUYCCKOI'O TOKa (TGHHOBOC, XHUMHNYCCKOC, MarHHTHOG). 9HeKTpI/I‘ICCKI/II71 TOK B KHIAKOCTAX
H rasax.

Onekrpuueckas nenb. Cuiia Toka. JiekTpuyeckoe HanpskeHue. ConpoTUBIEHUE TPOBOJHUKA. Y I€IbHOE
COIPOTHUBIIEHHE BemecTBa. 3akoH OMa jurg yuactka menu. [locnenoBarenbHoe U napanieabHOe COSMHEHNE

IMPOBOJAHHKOB.

PaboTa 1 MOLITHOCTB JEKTPUUECKOTo ToKa. 3akoH [xoymnst— JleHna. DinekTpruueckue Lenu U noTpeduTenu
ANeKTpUYecKoi s3Hepruu B ObITy. KopoTkoe 3aMblkaHUE.

[TocrositHHBIE MarHuTHl. B3anMonelcTBHE NMOCTOSHHBIX MarHuTOB. MarHuTHoe mosie. MaruuTHoe moiie
3eMiIM U €ro 3HadeHue Uil Ku3HM Ha 3emuie. OmbIT Opcrena. MarHuTHOE MoJie JIEKTPUYECKOrO TOKA.
IIpuMeHeHne ANEKTPOMAarHuTOB B TEXHUKE. J[eliCTBUE MarHUTHOIO MOJIs Ha IPOBOJHUK C TOKOM.
DneKTpoABUTaTe b NOCTOSIHHOTO TOKa. Vcronb30BaHue AJIEKTpOIBUraTeNlel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIIOpTE.

Omnprtel @apazes. SBnenue anexkrpoMmaruutHol nHAYKIUU. [Ipasuno Jlenna. Dnexkrporeneparop. CriocoOs
MMOJIYYCHUA BHGKTpI/I‘IeCKOI;'I OHCPTIHHU. QHGKTPOCTaHHI/II/I Ha BO300OHOBI/IIEMBIX UCTOYHUKAX OHCPTHHU.

Hemoncmpayuu

DneKTpu3anus Tei

JIBa poa 3JIEKTPUYECKUX 3apS0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl
YCTpOoKCTBO U IEUCTBUE IIEKTPOCKONA

DnexTpocTaTHuecKast *HAYKIHS

3aKOH COXpaHEHUSs JIEKTPUUECKUX 3apsiIoB

[IpOBOIHUKYM U TUDIIEKTPUKHU

MopaenupoBaHHue CUIIOBBIX JIMHUN JEKTPUUECKOTO TOJIS

M CTOYHHKH ITOCTOSHHOTO TOKA
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JlericTBUSA DIAEKTPUUECKOTO TOKA
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. DNEKTPUYECKUN TOK B JKUJIKOCTH
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. ["a30BbI11 pa3psan
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. I/ISMCPCHI/IC CHJIbI TOKA aMIICPMETPOM
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. HSMepeHI/IC QJICKTPUYCCKOI'O0 HAIPSKCHUSA BOJBTMCTPOM
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. Peocrar u marasuH conpoTHBIIEHUI
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. B3auMmopelicTBre MOCTOSHHBIX MarHUTOB

16. MonenupoBaHue HEBO3MOXKHOCTHU pa3/IelIeHHs OJIIOCOB MarHuTa 17.
MopenupoBaHre MarHUTHBIX TTOJICH MMOCTOSTHHBIX MarHUTOB

18. OnwiT Dpcrena



19. MarauTHoOE€ 10J1€ TOKa. IJIEKTPOMArHuT

20. JleiicTBE€ MarHUTHOTO TTOJIS1 HA IPOBOJTHUK C TOKOM

21 DnekTpoaBUTaTENbh NOCTOSIHHOIO TOKA

22. ViccnenoBaHue SIBICHUS 3JICKTPOMArHUTHOW WHTYKITUH

23. OnbiTer Dapanes

24. 3aBUCHMOCTbH HAIIPABIICHUS HHIYKIIMOHHOTO TOKa OT YCIIOBUH €r0 BOSHUKHOBCHHUS
25. DIEeKTpOoreHepaTop MOCTOSTHHOTO TOKa

Jlabopamopnusie pabomot u onvimot

OnbIThI 110 HAOTIOACHHUIO AIIEKTPU3ALIUY TNl MHAYKLIKEH U PU CONMPUKOCHOBEHUH
UccnepoBanue neicTBUS JIEKTPUUECKOTO MOJISl HA MPOBOJAHUKU U AUDICKTPUKHU
COopka u nmpoBepka pabOThI AIEKTPUUECKON LIEMH MOCTOSHHOTO TOKa

W3mepenue u perynupoBaHue CUIIbI TOKa
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W3mepenue n peryaupoBaHue HaNpsHKEHUS

6. MccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, HIYIIEr0 Yepe3 pe3UCTOp, OT CONPOTHBIICHUS PE3UCTOPa U
HaIPSDKEHUS Ha PE3UCTOpe

7. OmbITbI, AEMOHCTPUPYIOLIIE 3aBUCUMOCTh IEKTPUUECKOT0 CONMPOTUBIICHUS MPOBOJHUKA OT €r0 JJIHHBI,
IUIOLIA/IN MTONIEPEYHOI0 CEUYEHUS U MaTepuala

8. IlIpoBepka mpaBuiia CI0XKEHUS HANIPSDKEHU MTPU MIOCIIe10BATEIbHOM COEIUHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mmpaBuia /Ui CHJIbI TOKA IIPU MapajuIeIbHOM COEIMHEHUN PEe3UCTOPOB

10. Onpenenenne pabOThI IEKTPHUECKOTO TOKA, HIYIIETO Yepe3 PE3UCTOP

11. OnpeneneHnie MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIAEIIEMOI Ha pe3ucTope

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UIYIIETO Yepe3 JTaMITOUKY, OT HAIpsHKCHUS Ha Hel

13. Onpenenenne KIT/{ HarpeBarens

14. VccnenoBanne MarHUTHOTO B3aUMOAEHCTBUSI TOCTOSTHHBIX MarHUTOB

15. M3yueHne MarHUTHOTO MOJIsE IOCTOSIHHBIX MAarHUTOB IIPU UX 00BEAMHEHNH U pa3/IeleHun

16. UccnenoBanue AeHCTBUS AIEKTPHUUECKOTO TOKA HA MAarHUTHYIO CTPENKY

17. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMO/IEUCTBHS KaTYILIKU C TOKOM MU MarHuTa OT
CHJIbI TOKA U HaNpaBJICHUs TOKA B KaTYyILIKe

18. Uzyuenue aeiicTBUSI MAarHUTHOTO TI0JISI HA TIPOBOAHUK C TOKOM

19. KoncrpyupoBanue u u3ydeHne pabOTHI AJIEKTPOJIBUTATEIS

20. U3mepenue KI1J] anexTponBUraTenbHO ycTaHOBKH

21. OnbITHI O UCCIIEIOBAHUIO SIBIICHUS JIEKTPOMArHUTHON MHIYKLIMU: UCCIIEJOBAHUE U3MEHEHUI
3HAUEHUS U HAIIPaBJIIEHUs NHIYKIIMOHHOTO TOKa



IIVTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

Nzyuenne ¢puznku B 8 Kitacce HampaBJIeHO Ha AOCTIKEHHE 00YJIarOIIUMHCS TUYHOCTHBIX,
METalpeIMETHBIX U MPEJMETHBIX PE3YJIbTATOB OCBOCHHUS YIEOHOTO IPEAMETa.

JIMYHOCTHBIE PE3YJIbTATDI
Ilampuomuueckoe gocnumanue:
— TPOSIBJICHUE HHTEPECa K UICTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHIMCKOH (pr3nyeckoi HayKH;

— HIEHHOCTHOC OTHOIICHHUE K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHBIX (bl/ISI/IKOB.

Fpam@ancxoe u nyoeuo-npaecmseunoe eocnumanue:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHIO B 06Cy)K,Z[€HI/II/I O6IJ_I€CTBCHHO-3H3‘-II/IMBIX N 3THYCCKHUX HpO6HeM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMEHCHUEM ,Z[OCTI/I)KeHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIBbHO-3TUYCCKUX NPUHIHIIOB B ACATCIIbHOCTHU yqéHOFO.

Icmemuueckoe gocnumanue:
— BOCIIPUATHC 3CTCTUYCCKHUX KAYCCTB (1)H3quCKOﬁ HAyKH: eé rapMOHHUYHOI'O IIOCTPOCHUS, CTPOI'OCTH,

TOYHOCTH, TJAKOHNYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHME IIEHHOCTU (PU3MUECKOM HAYKH KaK MOIIHOIO HHCTPYMEHTA NO3HAHUS MUPA, OCHOBbI
pa3BUTHUS TEXHOJOTHH, BAJKHEHUILIEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOMH JIFOO03HATEIILHOCTH, HHTEPECA K UCCIIEA0BATEIbCKON IEATETbHOCTH.

Dopmuposanue Kyibmypol 300p08bs U IMOUUOHATILHO20 O1A2ONOIYUUA:
— OCO3HaHHE [IEHHOCTU 0E30MacHOT0 00pa3a KU3HHU B COBPEMEHHOM TEXHOJIOTHYECKOM MHUPE,
BKHOCTH TIPABWJI O€30MACHOTO TIOBEACHUS Ha TPAHCIIOPTE, HA JIOPOTaX, C AJIEKTPUYECKUM U TEIIOBBIM

000pyI0BaHHEM B IOMAITHUX YCIOBUSX;

— C(l)OpMI/IpOBaHHOCTB HaBBbIKa pe(i).]'[eKCI/II/I, IMMPU3HAHUEC CBOCTO IIpaBa HA OH_II/I6Ky " TAaKOr'o K¢ IIpaBa y

APYTOTO YesloBeKa.

Tpyooeoe socnumanue:
— aKTHUBHOE YYacTHE B PEUICHUU MPAKTUUECKHX 3a/1a4 (B paMKaX CEMbH, IIKOJIbI, TOpOa, Kpast)
TEXHOJIOTUYECKON U COLMaTbHON HAMPABIEHHOCTH, TPEOYIOIIKUX B TOM YUCIE U (PU3UYECKHUX 3HA

HUI;— WHTepeC K MPAaKTUYECKOMY H3yYEHHIO NMPOo(deccHii, CBSI3aHHBIX C PU3UKOM.

IKonozuueckoe socnumanue:
— OpHUCHTAUUA Ha IPUMCHCHUC (I)I/I3I/I‘-ICCKI/IX 3HAHUM 115 peUICHUSA 3a1a4 B oOiactu Opr)KaIOIJ_ICﬁ
CpCAbl, INITAHUPOBAHHUA IOCTYIIKOB U OLCHKH UX BO3MOKHBIX MOCJIEACTBUI IJIsI Opr)KaIOIJ_Ieﬁ

Cpelbl;— OCO3HaHME TNI00aJIbHOTO XapaKTepa SKOJIOTHYEeCKUX MpoOeM U IMyTeH WX pelleHHUs.
Adanmayusa 0dyuarouiezoca K USMEHAIOUWUMCA YC108UAM COUUATILHOU U RPUPOOHOTL CPeObl:

— TOTpeOHOCTh BO B3aUMOJICHCTBUY MTPU BHIITOJTHEHUU HCCIIEIOBAHUIN U IPOEKTOB (PU3HUECKON
HaIlpaBJIECHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTUX;
— TOBBILIEHNE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO JEATEIbHOCTD;

— MoTpeOHOCTh B GOPMUPOBAHNHU HOBBIX 3HAHUMN, B TOM YHcCIIe POPMYIUPOBATH UIEH, MOHSITHSA,



TUTIOTE3bl 0 (PU3NUYECKHX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE e(PUIMTOB COOCTBEHHBIX 3HAHUH ¥ KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

— IUIAaHUPOBAHHE CBOETO PAa3BUTHUS B IPUOOPETEHNUHU HOBBIX (PU3MUECKUX 3HAHUI,

—_— CTpeMJIeHI/Ie aHaJ'II/I3I/IpOBaTL N1 BBISIBJISITH B3AaUMOCBSI3HU HpI/IpOI[bI, OGH.IGCTBa U 3KOHOMHKHU, B TOM
YHCIIe C UCITOJIb30BaHKEM (DU3UYECKHUX 3HAHUM;

— OIICHKA CBOMX JICHCTBUH C y4ETOM BIUSHUSA Ha OKPYXKAIOIIYIO CPEy, BO3MOXKHBIX TTT00ATbHBIX

HOCJIECTBUM.

METAINIPEIJMETHBIE PE3YJIbTATHBI
YHuBepcanabHbIC IT03HABATEIbHBIEC ICHCTBUS
bazoevie nozuueckue oeiicmeusn:
— BBISBIIATH U XapaKTePU30BaTh CYIIECTBEHHbIEC MPU3HAKH O0BEKTOB (SIBJICHUN);
— YCTaHAaBIIMBAThH CYIECTBEHHBINH MPU3HAK KIaccU(PUKAIIIK, OCHOBAHUS AJIsl 0000IIEHUS U CPAaBHEHUS;
— BBISBIISATH 3aKOHOMEPHOCTHU U MPOTUBOPEUHS B pacCCMAaTpUBAaEMBbIX (aKTax, JAaHHBIX U HAOTIOACHUSX,
OTHOCAIIIUXCA K (1)I/I3I/I‘~IGCKI/IM SABJICHUAM,
— BBISABIIATH NIPUYMHHO-CIICICTBEHHBIC CBS3U IIPU U3yUYEHUU (PU3UUYECKUX SBICHUI U MPOIIECCOB;
ACJIaTh BBIBOJbI C UCITOJIb30OBAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKJHO‘-ICHI/II\/JI, BbBIIBUT'aTh
TUIOTE3bI O B3aUMOCBS3SIX (PU3HMUECKUX BEIUYUH;
— CaMOCTOSTEIHHO BBIOUPATH CITOCOO pelIeHus yaeOHOU (GU3HUIECKOM 3aaun (CpaBHEHNE HECKOJIBKUX
BapHAHTOB PEIIEHUs, BEIOOp Hanbosee MoAXO0ISAIIer0 ¢ YUETOM CaMOCTOSATEIbHO BbIICTICHHBIX

KpUTEPHEB).

baszoevie uccnedoeamenvckue oeiicmeusn:
— HCIOJIB30BAaTh BOIPOCHI KAK MCCIIE0BATEIBLCKUY HHCTPYMEHT ITI03HAHNS;
— TPOBOJUTH 10 CAMOCTOSTEIBHO COCTABIIEHHOMY IIJIaHy OMBIT, HECJIOXKHBIN (PU3NUECKUit
HKCHEPUMEHT, HEOOJIbIIIOE UCCIe0BaHHE (PU3UUYECKOTO SIBICHUS;
— OLIEHUBATh HAa IPUMEHUMOCTb U JOCTOBEPHOCTh MH(POPMAIINIO, TIOTYUYEHHYIO B X0J1€ UCCIIEIOBAHUS
WJIU DKCIIEPUMEHTA;
— CaMOCTOATENIbHO (POPMYITUPOBATh 00OOIIEHHS U BEIBOJIBI 110 pe3yIbTaTaM MPOBEAEHHOTO
HaOJI0ICHNUS, OMIBbITA, UCCIIE0OBAHMS;
— MPOTHO3UPOBATh BO3MOXKHOE JajibHeIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAK)KE BBIBUTaTh

MPCANOJIOKCHUA 00 nx Pa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paooma c unghopmayueii:
— TPUMEHSTH Pa3IUYHbIE METO/IbI, THCTPYMEHTHI U 3alpOCHI MPHU MOUCKE U 0TOOpe MHPOPMAIIUU UITH
JAHHBIX C YU4ETOM MPEATIOKEHHON yueOHOH Ppu3nuecKon 3a1auu;
— aHAJM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH HH(POPMAIUIO Pa3IMYHBIX BUJIOB U GOpPM
IIPECTABIICHMS];
— CaMOCTOATEJIHO BEIOMPATh ONTUMaIbHYIO (pOpMy IpecTaBiIeHNs HHPOPMALUU U UIUTIOCTPUPOBATH

peliaeMble 3a/1a4i HECTIOKHBIMU CXEMaMHU, JuarpaMmmamMu, HHOM rpaguKoil 1 uX KOMOUHAIUSIMHU.

YHuBepcaabHble KOMMYHUKATUBHbBIC JCHCTBUA



Obuwenue:

— B X0JIe 00CYXXJIeHHs] y4eOHOT0 MaTepHaa, pe3yJbTaToB JaOOPaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI TI0 CYIIECTBY 00CY)KIaeMOW TeMbI M BBICKa3bIBaTh WJICH, HAIICJICHHBIC HA pEIICHUE 3a/1a9U U
noJiyiep kaHue 01aroxenaTeaIbHOCTH OOIICHUS;

— CONOCTAaBJISITH CBOU CYXKJEHUS C CY>KJIEHUSMU APYTUX YUYACTHUKOB JUAIIOra, OOHAPYKUBATh
pas3iiniuc U CXOACTBO HOBI/II_[I/II?I; BbIPpAXKAaTh CBOXO TOYKY 3pCHUSA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YJIbTAThl BHITOJHEHHOTO (DU3MYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenbHoCmb (COMPYOHUYECHBO0):

— TOHUMATh U UCIOJIH30BATh MPEUMYIIECTBA KOMaHTHOW U MHIUBUAYATBHON paOOTHI IPU PEIICHUN
KOHKPETHOU (hU3HUECKOi MpoOIeMBbL;

— IIPUHUMATb OCIINU COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATb JEUCTBUS MO €€ JOCTHXKECHUIO:

pacupeaciiTb poJjiu, O6CY)K,I[21TI> IIPOLECChI U PE3YJIbTAThI COBMECTHOM pa6OTBI; O606I_HaT]5 MHCHMUA
HECKOJIBbKHX J'IIO,Z[CIZ;

— BBIIIOJIHATE CBOIO 4YaCTh pa6OTLI, AOCTHUT'asd KaUCCTBCHHOI'O PE3YyJibTaTa 10 CBOEMY HAIIPABJICHUIO U
KOOPAUHHPYS CBOU I[GI\/JICTBI/UI C APpYTYMMHU WICHAMU KOMAaHbI;

— OILICHMBATh KAYECTBO CBOETO BKJIa/1a B OOIIUN MPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIIbHO
chOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

yHI/IBepcaJ'IbHBIe PEryJIsiTUBHBIC I[eﬁCTBHH

Ca./noopzanumuuﬂ:

— BBISBIISATH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSAX, TPEOYIOMIMX I PEIICHHS (PU3MUECKUX
3HAHUU;

— OPUEHTUPOBATHCA B PA3IMYHbIX OIX0AaX MPUHATHUS pEelIeHUH (MHINBUYyaIbHOE, IPUHSATHE
pellieHus B IpyMIe, IPUHITHE PEelIeHUi TPyIIoii);

— CaMOCTOSITEJIBHO COCTAaBJIATh AITOPUTM pelleHHs! (PU3NYECKOH 3a/1a4y I IJIaHA UCCIIEOBAHUS C
Y4€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBATh Mpe/laraeMble
BAPUAHTHI PELICHUN;

— Jenath BBIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camokonmpons (peghnexcusn):
— JaBaTh a/ICKBATHYIO OLIEHKY CUTYallUH U MpeIaraTh MjaH e€ U3MEHEHNUS,

— OOBICHATH IPUUMHBI TOCTHKEHUS (HEAOCTHKEHNS) PE3YIbTaTOB AESATEILHOCTH, 1aBaTh OLICHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCHUTB KOPPEKTHUBBHI B IEATEILHOCTH (B TOM YHUCIIE B XO/] BBIMOJIHEHUS (PU3NYECKOTO HCCIeI0BaHUS
WM IPOEKTa) Ha OCHOBE HOBBIX 0OCTOSITENbCTB, H3MEHUBIIIMXCS CUTYallMH, YCTAHOBIEHHBIX OIIUOOK,
BO3HHUKIIUX TPYIHOCTEH;

— OICHHMBATb COOTBCTCTBHUEC PE3YyJibTaTa LECJIN U YCIIOBUAM.
3M014u0HtUlebll7 UHmMEe/1eKm.:

— CTaBUTH ceOs HA MECTO IPYrOro YeJoBeKa B X0JI€ CIopa WK JUCKYCCUU HA HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYToro.



Ipunamue ceds u opyzux:

— MpU3HABATH CBOE MIPABO HA OMIMOKY MPH peIIeHNH (PU3NYECKHX 3a/1a4 WK B YTBEPXKICHUAX HA
Hay4HbIE TEMBI M TAKOE K€ IIPaBO JAPYroro.

INPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl HA 6230BOM YPOBHE JIOJKHBI OTPAXXaTh CHOPMUPOBAHHOCTH Y 00 YJAIOIIUXCS
YMEHUM:

— HCIIOJIB30BATh IMOHATHA: MaCCa U pa3MCPbl MOJICKYJI, TCIIJIOBOC ABHIKCHUC aTOMOB U MOJICKYJI,
arperaTHbIC COCTOAHUA BCUICCTBA, KPUCTAINIMYCCKUC U aMOP(bHBIC TCIa, HaCBIHleHHLIfI 1 HCHAChI-
H.ICHHBIﬁ rnap, BJIQXKHOCTb BO3AyXa, TEMIICpaTypa, BHYTPCHHAA OHEPT U, TETJIOBOM JABUTATCIIb,
BHCMGHTapHBIﬁ BHGKTpI/I‘leCKI/Iﬁ 3apAan, SJICKTPUUCCKOC IOJIE, IPOBOAHUKH U AUIJICKTPUKHU, IMOCTOSTHHBIM
BHCKTpI/I‘IeCKI/Iﬁ TOK, MAaraHuTHOC I10JIC;

— Ppa3iindyaThb ABJICHUA (TCHHOBOC pacmeeHHe/cxcaTHe, TCIuIoICpeaada, TCIJiIoBOC PaBHOBECHUC,
CMAYMBAaHUC, KAITUWIIJIAPHBIC ABJICHHA, UCIIAPCHUEC, KOHACHCALIUA, IIJIaBJICHUC, KPUCTAJIJIN3alUA
(OTBepI[eBaHI/Ie), KUIICHHUC, TCIJIOIICPCaada (TCHHOHpOBOI[HOCTL, KOHBCKIIMA, HSHy‘ICHHe); QJICKTpHU3aluA
TECII, B3aHMOJICHCTBHE 3apsAa0B, JIeHCTBHSA QJICKTPHUYCCKOI'0 TOKA, KOPOTKOC 3aMbIKaHUCE, B3aHMOJCHCTBIE
MAar"HuToOB, JICHCTBHE MAarHUTHOI'O IIOJIS Ha IIPOBOAHUK C TOKOM, BJICKTPOMAarnuTHas I/IHILYKIII/IH) 110 OIIu-
CaHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IECMOHCTPUPYIOIINUX JaHHOC CI)I/ISI/I‘{CCKOG

SIBIICHHE;

— pacrno3HaBaTh MPOSIBICHWE MU3YYEHHBIX (PM3UYECKUX SIBICHUIN B OKPY’KAIOLEM MHPE, B TOM YHCIIE
¢bu3nyeckre sBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KallWJUIPHBIC SABJICHUS B IPUPOAE,
KpHUCTaJUIBl B ipupoze, uzinydenue CoiHia, 3aMep3aHue BoA0EMOB, MOPCKHE Opu3bl, 00pa3oBaHue
POChI, TyMaHa, UHesl, CHETa; AIEKTPUUYECKHUE SIBICHUS B aTMOC(epe, AIEKTPUIECTBO )KUBBIX OPraHU3MOB;
MarHuTHOE 1oJie 3eMIH, Apei Moo CoB, POJIb MArHUTHOT'O MOJIS JJIs1 )KU3HU Ha 3eMile, MOJIIPHOE CU-
SIHUE; TIPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 3aJjauy B yUeOHYI0, BBIIEIATH CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKN (PU3UUECKUX SBICHHIA;

— OIMCHIBATh U3yYEHHbIE CBOMCTBA Te U (PU3NYECKUE SBICHUS, UCIIONb3Ys (pU3HUECKIEe BETUUHUHBI
(TeMriepaTypa, BHYTPEHHsI SHEPTHUs, KOJIMYECTBO TEIUIOTHI, YAEIbHAsA TEINIOEMKOCTD BEIIECTBA,
yllenbHas TEIJIoTa IUIaBJICHUs, yelbHas TEII0Ta 1apoo0pa3oBaHus, yAeabHAas TEIIOTa CTOPaHHSI
TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBON MAIIMHbI, OTHOCUTENIbHAS BIaXXHOCTh BO3/1yXa,
NIEKTPUYECKUH 3apsil, CHJIA TOKA, MIEKTPUYECKOE HANPSYKEHUE, CONIPOTUBIIEHUE TPOBOJHHUKA, YIAEIBHOE
COIPOTHBIIEHUE BEIIECTBA, pab0Ta M MOITHOCTh 3JIEKTPUUYECKOTO TOKA); MPHU ONKMCAHUU MPABUIBHO
TPaKTOBaTh (PU3UUYECKHUI CMBICT UCIIOIb3YEMbBIX BEJIMYUH, 0003HAYEHUS U €IMHUIIBI (PU3UUECKUX
BEJIMYMH, HAXOUTH ()OPMYJIbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMH BETMUYNHAMH,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEINYMH;

— XapaKTepu30BaTh CBOMCTBA T, (PU3UUYECKHE SBJICHUS U MPOLIECCHI, UCIOIb3YysI OCHOBHBIE
IIOJIOKCHU A MOJ'IeKy.]'ISIpHO-KI/IHeTI/I‘IeCKOI\/'I TEOpHUU CTPOCHUA BCUICCTBA, IPUHIUIT CYIICPIIO3ULTUN monen
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS 3aps/ia, 3akoH Oma JuIst ydacTka Lemnu, 3akoH Jxoys -
Jlenia, 3aK0H COXpaHEHHUs YHEPTUH; IIPH STOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aIMCHIBATh
€ro MaTeMaTU4YeCKOe BbIPAKEHUE;

— OOBICHATH (PU3UUECKUE MPOLIECCH M CBOIMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIUi
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BBIABIATH IPUUMHHO-CIIECTBEHHBIE CBSI3U, CTPOUTH 00BsC-
HeHHe u3 | - 2 IOTH4ecKUX 1aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKHX SIBICHUH,
($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pemaTh pacy€THbIC 3aauil B 2 - 3 ICHCTBUSA, UCTIONIB3YS



3aKOHBI U (POPMYJIBI, CBS3bIBAIOILME (PU3HMUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHSA 3aJauu
3aIlMCBIBAaTh KPATKOE yCIOBUE, BBISBIATH HEJOCTATOK JAHHBIX JUIS PEIICHHS 3a7aui, BEIOUPATh 3aKOHBI
1 GOpMyIIbI, HEOOXOAUMBIE ISl €€ pelIeHus], TPOBOIUTH PACUETHI U CPAaBHUBATH MOJTYYEHHOE 3HAUCHUE
($u3M4eCcKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

— paclio3HaBaTb HpO6JI€MBI, KOTOPBIC MOKHO pCHINTh TP TOMOIIU (1)I/I3I/I‘~I€CKI/IX MCTOHOB; UCITIOJIB3Yd
OIMUMCAHUC UCCIICAOBAHM, BEIACIIATH HPOBCPACMOC NPCAIIOJIOKCHUC, OLICHUBATD NPABUJIIBHOCTD ITOPAAKA
IIPOBCACHUA NCCIIEA0BaHM, ACJIaTh BBIBOABI;

— MPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PH3UUECKUX SBICHUN MU (PU3HMUECKUX CBOMCTB TEI
(KanuIUIsSipHbBIE SIBJICHUS, 3aBUCUMOCTbH JIaBJICHUS BO3/lyXa OT €ro 00bE€Ma, TeMrepaTypbl; CKOPOCTH MIPO-
1[ecca OCThIBAHUS/HATPEBAHMsI IPU U3ITYUSHUU OT LBETA U3JTy4aroIIe/morIomaroneil ToOBepXHOCTH;
CKOPOCTb HCIIAPEHHUSI BOJIbI OT TEMIIEPATYPBI KUAKOCTH U IUIOLIAAN €€ IOBEPXHOCTHU; HIEKTPU3ALIUS TEI
Y B3aUMOJICVCTBUE ICKTPUUECKUX 3apsI0B; B3aUMOCHCTBHE ITIOCTOSIHHBIX MarHUTOB, BU3YaJIM3aLUs
MAarHUTHBIX I10JI€H ITOCTOSHHBIX MarHUTOB; JEHUCTBUS MarHUTHOI'O IIOJISI HA IPOBOJHUK C TOKOM,
CBOMCTBA AJIEKTPOMArH1uTa, CBOWCTBA AJIEKTPOIBUTaTElIsl TOCTOSHHOTO TOKa): (OpMyIHpOBATh
pOBEpsEMbIE TPEATIONIOKEHUS, COOMPATh YCTAHOBKY M3 MPEIIOKEHHOTO 000pyI0BaHUS; OITMCHIBATH
X0/l OTBITa U (POPMYIUPOBATH BHIBOJIBI;

— BBIIIOJIHATBE MPAMBIC U3MCPCHUSA TEMIICPATYPhbI, OT HOCHTEIILHON BIJIQYKHOCTH BO31yXa, CUJIbI TOKa,
HAIps>KCHUA C UCITOJIB30BAHNEM aHAJIOTOBBIX HpI/I60p0B U JaT4YUKOB (1)I/ISI/I‘IGCKI/IX BCJIMYUH,; CPAaBHUBATh
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

— TPOBOJUTH UCCIIEOBAHUE 3aBHCUMOCTH OJJHON (PH3UUECKOM BETMUMHBI OT IPYTOi C
HCI0JIb30BaHUEM IPSIMbIX U3MEPEHUH (3aBUCUMOCTb COIIPOTUBIIEHUS! IPOBOJAHUKA OT €T0 JUIUHBI,
IIJIOIIAIU MIOIEPEYHOT0 CEYEHHS U YIAEIbHOIO CONPOTUBIICHUS BEIECTBA IPOBOJIHUKA; CUJIBbI TOKA,
UIYIIEro Yepe3 IPOBOJHUK, OT HAIIPSHKEHUsS Ha IPOBOAHUKE; UCCIIEA0BAHNE ITOCIEA0BATEIBHOIO U T1a-
paJIETbHOrO COEAMHEHUH TPOBOIHUKOB): IUIAHUPOBATH UCCIIEA0BAaHUE, COOMPATh YCTAHOBKY U
BBITIOJHATH U3MEPEHUS, CIIEYys IPEAJI0KEHHOMY IUIaHy, GUKCUPOBATh PE3yNbTAThI MOTYYEHHON
3aBHCUMOCTH B BUJIE TaOJIUI] U TpaMKOB, JAeJaTh BEIBOBI 0 Pe3yJIbTaTaM UCCIIEI0BaHMS;

— HPOBOAUTH KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘~IGCKI/IX BCIIMYHH (YJICJ'II)HaSI TENJIOEMKOCTh BCIICCTBA,
COIMPOTUBJICHHUEC TPOBOJAHUKA, pa60Ta 1 MOIIHOCTB JJICKTPUICCKOT'O TOKa)Z IJIaHUPOBATb U3MCPCHUS,
CO6I/IpaTB SKCIICPUMCHTAIIbHYIO YCTAHOBKY, CJICAYA HpeHHO)KCHHOﬁ HWHCTPYKIUH, U BEIYUCIIATD
3HAYCHUEC BCIINYNHBI,

— €000 /1aTh MpaBUjIa TEXHUKU 0€30MacHOCTU MpU paboTe ¢ 1ab0paTOpHBIM 000PYI0BaHUEM;

— XapakTepu30BaTh MPUHIUIBI JEHCTBUS U3YyYEHHBIX MPHUOOPOB M TEXHUUYECKUX YCTPOMCTB C OMOPOM
Ha UX OMHMCaHus (B TOM YHCJIe: CUCTEMA OTOIJICHUS JOMOB, TUTPOMETp, apoBasi TypOUHa, aMIIepMETp,
BOJIETMETP, CYETUHK DIEKTPUUECKOM SHEPTHH, IIEKTPOOCBETUTEIbHBIE TPHOOPHI, HArPEBATEIbHBIE
AJIEKTPONIPUOOPHI (MIPUMEPHI), HIEKTPUUECKHE TPEJOXPAHUTEIH; SJIEKTPOMArHUT, 3JIEKTPOJIBUTATEINb
MIOCTOSTHHOTO TOKa), MCTIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKUX SBICHUIN U HEOOXOAUMBIE
¢bu3nyeckre 3aKOHOMEPHOCTH;

— pacro3HaBaTh MIPOCTbIE TEXHUYECKHUE YCTPOICTBA U U3MEPHUTEIbHBIE TPUOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUECKUX LIETIEH ¢
MOCJIeIOBATEIbHBIM U MapaJuIeIbHBIM COSMHEHUEM DJIEMEHTOB, pa3inyasl yCJIOBHbIE 0003HAYCHUs
3JIEMEHTOB BJIEKTPUUYECKUX LIETICH;

— TPUBOAUTH IPUMEPHI/HAXOIUTh HH(POPMALIHIO O TPUMEPAX MPAKTUYECKOTO UCIIOIB30BaHUS



(hU3UYECKUX 3HAHUHN B TTOBCEAHEBHOM JKM3HU 1)1 00ecTieueHrs 0€30MMacHOCTH IPH 00pallieHnuu ¢ mprudo-
pamMHl U TEXHUYECKUMHU YCTPOWCTBAMH, COXPaHEHUS 370POBbS U COOIIOCHUS HOPM 3KOJOTHYECKOTO
MOBEICHUS B OKPYKAIOLIEH CPELE;

— OCYILIECTBIATh IMOMCK HH(pOpMauuu (u3nyeckoro copaepkaHus B cetu MlHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS JONOTHUTEIBHBIX HICTOYHUKOB BBLICIATH HH(OPMAIIHIO,
KOTOpasi IBJISETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HETOCTOBEPHOM;

— HCIIOJIb30BATh MIPH BHIMOTHEHUH Y4EOHBIX 3a/JaHUI HAYYHO-TIOMYJISPHYIO JUTEpaTypy GU3HUECKOTO
CoJiepKaHusl, CIIPaBOYHbIE MaTepHaJIbl, pECYPChI CETH VIHTEpHET; BlIaieTh NpUEMaMu
KOHCIIEKTHPOBAHU TEKCTa, peoOpa3oBanus HH(POPMAIIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

— C03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPaTKHE YCTHBIE COOOIIEeHUs, 0000111ast HH(OpMALHIO U3
HECKOJIbKUX MUCTOYHUKOB (PU3MUECKOTO COJCPKAHMUSA, B TOM YHCIIE ITYOJIUYHO MPEJICTABIIAT PE3yIbTATHI
IIPOEKTHOM WIA HCCIEA0BATEIBCKON NEATEIbHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh U3y4YECHHbIN
MOHATUIHBIN annapaT Kypca (PU3HMKH, COIPOBOKAAThH BBICTYIUIEHUE NTPE3EHTaLUEH;

— TIIpY BBIIOJIHEHNUHU YYEOHBIX IPOEKTOB U UCCIIEI0BAHUM (PU3NUECKUX MPOLIECCOB PACIPEAEIATh
0053aHHOCTH B IPYIIIE B COOTBETCTBUH C TIOCTaBJICHHBIMH 33/1a4aMH, CJICAUTH 32 BHITOJHEHUEM TIaHA
NeUCTBUI U KOPPEKTUPOBATH €r0, aIeKBATHO OLICHNBAaTh COOCTBEHHBIN BKIIAJ] B IESATEIbHOCTh IPYIIIIbI;
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJIEHCTBHE, IPOSBIIASA TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HaumenoBanue paszaesnos u tem | KoanuecTtBo uacos JaeKTpoHHbIe (HH(poOBHIE) 00pa3oBaTe/bHbIE PecypChl
n/n | IPOrpamMmel BCEro0 | KOHTPOJIbH | IPAKTHYECKHE
ble padoTbl | padoThI
Paznen 1. TensioBble ABJICHUSA
1.1.| Ctpoenue u cBoiicTBa 7 1 EANHAS KOJUIEKINA LTU®POBBIX OBPA3OBATEJIBHBIX
BelecTBa PECYPCOB http://school-collection.edu.ru
Poccuiickast anektponHas tmkona https://resh.edu.ru
1.2.| TemtoBbIe MpoIECCHI 23 2 5 EANHASA KOJUIEKIMA [UO®POBBLIX OBPA30BATEJIbHBIX
PECYPCOB http://school-collection.edu.ru
Poccuiickas snekTponHas 1mkoja https://resh.edu.ru
Emunoe coneprkanue obmiero oopasosanus https://content.edsoo.ru/case/
HUroro mo paznery 30
Paznen 2. DiiekTpuyecKne H MATHUTHbIE SIBJICHHUS
2.1.| DnekTpuyeckue 3apsiibl. 6 1 Poccuiickas snexktponHas mkona https://resh.edu.ru
3apsiKeHHBIE TeJIa H UX ®wusuka.ru http://www.fizika.ru
B3aUMO/JEHCTBHE
2.2.| IlocTosiHHbIii dekTpuveckmii | 21 1 10 EANHASA KOJUIEKIMA [UO®POBBLIX OBPA30BATEJIbHBIX
TOK PECYPCOB http://school-collection.edu.ru
Poccuiickas anextponHas mmkosa https://resh.edu.ru
Enunoe copepxanue obmiero oopazosanus https://content.edsoo.ru/case/
dusuka.ru http://www.fizika.ru
2.3.| MaruuTHbIE SIBJIEHUSI 6 4 Poccuiickas snexktponnas mkona https://resh.edu.ru
Enunoe conepskanue obmiero oopazoBaHust
https://content.edsoo.ru/case/ ®usuka.ru http://www.fizika.ru
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2.4.| DiieKTpOMarHuTHast 4 EJJMHAA KOJUIEKIUA HU®POBBIX OBPA30BATEJIBHBIX
HHAYKIMA PECYPCOB http://school-collection.edu.ru
Poccuiickas snextponnas mkona https://resh.edu.ru
®usuka.ru http://www.fizika.ru
Hroro no pazneny 37
Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB 68 21

I10 ITPOIT'PAMME
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