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MNOACHUTEJIbBHAS 3AIINCKA

CopepxaHue mporpaMMbl HarmpaBiIeHO Ha GOPMUPOBAHNE €CTECTBEHHOHAYYHOW IPAMOTHOCTH y4YalIUuXCs U
OpraHU3aIMIo U3y4YeHUs (PU3UKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXHOCTH MTPEIMETa
B peasmsainuu TpeboBanniit ®PI'OC OOO K mIaHUPyEMBbIM JIUYHOCTHBIM U METANPEIMETHBIM pe3yJIbTaTaM
OGy‘IGHI/I}I, a TaKXKC MCKIIPCIMCTHLBIC CBA3U €CTCCTBCHHOHAYYHBIX y‘IGGHBIX npeaAMETOB HA YPOBHC
OCHOBHOT'O 00111ero 00pa3oBaHMUs.

OBIIAA XAPAKTEPUCTHKA YYEBHOI'O IPEJIMETA «®U3UKA»

Kypc ¢pusnku — cucteMooOpa3yronuii 171 €CTeCTBEHHOHAYYHBIX y4eOHBIX MPEAMETOB, TOCKOJIBKY
(bU3UYEeCKre 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB M SIBJICHUH, N3y9aeMbIX XUMHEH, OMOI0THnel, acTpOHOMUEH
u ¢pusndeckoit reorpadueii. Gusnka — 3TO MpeAMET, KOTOPBIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHUpPA, HO U MPEAO0CTaBIsIeT HanboJee sicHble 00pa3Ibl IPUMEHEHUS
HAY4YHOT'O METOJIa MIO3HAHUS, T.€. Clloco0a MoIyuyeHHs TOCTOBEPHBIX 3HaHUH 0 mupe. Hakonen, pusnka —
3TO MpeIMET, KOTOPbIN HApSAY C APYTUMHU €CTECTBEHHOHAYYHBIMU MTPEIMETaMH JI0JKEH JaTh HIKOJIbHUKAM
IpEeJCTaBICHUE 00 YBICKATEILHOCTH HAYYHOT'O HCCIIEIOBAHUA U PAJOCTH CAMOCTOSATEIIEHOTO OTKPBITHS
HOBOT'O 3HAHHUS.

OnHa U3 r1aBHBIX 33124 (U3UIECKOTO 00pa30BaHMsI B CTPYKTYpPE 00IIero 00pa3oBaHus COCTOUT B
(OopMHPOBaHNUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpEeca K HayKe Y OCHOBHOM MacChl 00y4aroIuxcs,
KOTOpBIE B JaJIbHENIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax aesrenbHocTu. Ho He menee
BaXHOH 3a/1a4eil SBJISIETCS BBIABICHHUE U MOATOTOBKA TAJAHTIMBBIX MOJIOJBIX JIFOJCH ISl POIOJIKECHUS
o0Opa3oBaHus U JajbHEHIIEH TPoeCcCHOHATEHON ACSITEIIPHOCTHA B 00JIACTH €CTECTBEHHOHAYYHBIX
MCCIIEIOBAaHUM U CO3JITaHUM HOBBIX TeXHOJOTHH. COriIacHO MPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
ornpezaeneHuio, EcrecTBeHHOHay4YHAasi T(PAMOTHOCTb — 3TO CIIOCOOHOCTD YeJIOBEKa 3aHUMAaTh aKTUBHYIO TPax
JAHCKYIO TIO3ULUIO TI0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HaYKaMH, U €T0
TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UAESIMU. HaydHOrpaMOTHBIH YeloBeK CTpeMUTCS
Y4acTBOBATh B apIYMEHTUPOBAHHOM OOCYKJICHHH MTPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HAyKaM U
TEXHOJIOTHUSM, YTO TPEOYET OT HETO CIEeIYIOIUX KOMIIETEHTHOCTEMH:

— HAY4HO 00BACHATH SABJICHUS,
— OICHUBATh U TIOHUMATh 0COOCHHOCTH HAayY4YHOI'O UCCJICAOBAaHUs,
— HHTCPHNPCTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JIA ITOJIYUCHUA BBIBOJOB.

N3yuenune ¢pu3uku cmocoOHO BHECTH peNIaloNInid BKJIal B (pOpMUpOBaHUE €CTECTBEHHOHAYIHON
IPaMOTHOCTH OOYJaroIHXCsl.

HOEJN U3YYEHHUSA YYEBHOI'O IPEJIMETA «®U3UKA»

Lenn u3yyeHus: Gpu3MKu Ha ypOBHE OCHOBHOT'O 00111eT0 00pa3oBanus onpeeneHsl B KoHmnenmmu
npenoaaBaHus yueOHoro npeamera «Pu3nka» B 00pa3oBaTeIbHbIX Opranu3aiusax Poccuiickoit denepanuu,
peann3yoImrx OCHOBHBIE 00111e00pazoBaTeIbHbIE POTPaMMBI, YTBEPKAEHHOM pemenneM Kosterun
MunucrepcTBa npocsetienus: Poccuiickoit @eneparnuu, mpotokoi ot 3 aekadps 2019 r. Ne [TK4BH.

[enn nzydeHus: GU3MKU:

— mpHoOpeTeHne HHTepeca U CTPEMIICHUS 00yJaloUXcs K HAyYHOMY U3YYEHHUIO MPUPOIbI, pa3BUTHE
UX UHTEJUIEKTYaJIbHbIX U TBOPYECKUX CITIOCOOHOCTEN;

— Ppa3BUTHUC HpGI[CTaB.HeHI/II\/'I 0 HAYYHOM MCTOJC MO3HAHUA U (bOpMI/IpOBaHI/IG HUCCICI0OBATCIBCKOI'O
OTHOULICHU K OKPYXAIOIIUM SIBJICHUAM,



— ¢opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHUS KaK pe3ysIbTaTa U3y4eHHUs] OCHOB CTPOCHUS MAaTePHH U
(byHaaMEHTATBHBIX 3aKOHOB (PH3HUKH;

— (dopmupoBaHHEe MPEACTABICHUN O PO (DU3UKU JIJIsl pPa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKH
1 TEXHOJIOTH;

— pa3BUTHE MIPEACTABJICHHUI 0 BO3MOXKHBIX cpepax Oyaymiei npodecCHoHATbHON IeATeTbHOCTH,
CBSI3aHHOM C (PM3HMKOM, MMOJATOTOBKA K JAJIbHEHIIIEMY OOYYSHHIO B 9TOM HaIlPaBJICHUH.

JlocTirkeHue ITHX 1IeJie Ha YpOBHE OCHOBHOTO 0011ero 00pa3oBaHus 00ecIeqnBaeTCs pelieHueM
CIICAYIOIINX 3a/1a4:

— mnpuoOpeTeHne 3HaHUI O AUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHMYECKHX, TETJIOBBIX,
INEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

— TpuoOpeTeHre yMEHUH ONMUCHIBATh U OOBSICHATH (PU3UUECKUE SIBICHUS C UCTIOIb30BAHUEM
[IOJIyYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHINNX pacYETHBIX 33/1a4 C UCTIONIb30BaHUEM (DPU3MUYECKUX
MOJIEJIEN, TBOPUYECKUX U IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHMI HAOII0aTh MPUPOIHBIC SBICHUS U BBIIOIHATD OIBITHI, TA00OpaTOpHbIE PA0OTHI U
HKCIIEPUMEHTAIbHbIE UCCIICAOBAHMS C UCIIOIb30BAaHUEM U3MEPHUTEIBHBIX IPHOOPOB;

— ocBoeHue MpuEMOB paboThI ¢ HHPOpManHel PU3NIECKOTO COACpIKAHUSI, BKITIOUYast HH(DOPMAITHIO O
COBPEMEHHBIX JIOCTHKCHUAX (PH3HMKH; aHAIN3 U KPUTUIECKOE OIICHUBaHNE HH(DOpMaIum;

— 3HAKOMCTBO €O cepamu mpodecCHOHATbHON ACITEIHHOCTH, CBSI3aHHBIMU ¢ (DU3UKOH, 1
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTI)KEHUSIX (DU3NIECKON HAYKH.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 ¢usuka sBisSeTCs 00s13aTENBHBIM MPEIMETOM HA YPOBHE OCHOBHOTO
oOmero oopazoBanus. JlaHHas mporpamma nmpeaycMaTpuBaeT n3ydeHue (pu3uku Ha 6a30BOM YpOBHE B 8
Kilacce B 00béMe 68 4acoB II0 2 yaca B HEIEIIO.

COJEPXAHHUE YUYEBHOI'O ITPE/IMETA

Pa3gen 1. TenioBbie IBJICHUSA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOIM TEOPUM CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB M MOJIEKYJI. ONBITHI, OATBEPKIAIOIINE OCHOBHBIE NIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Mogenu TBEPAOrO, KHUIKOTO U ra3000pa3HOro COCTOsAHU BelecTBa. Kpucramanueckue u aMmopQHbIe Tena.
OOBsicHEeHHE CBOMCTB ra3oB, XKHUIAKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETHYECKOM
teopun. CMaurBaHUE U KallUJUISIpHBIE sABJIeHUS. TeNI0BOEe pacIMpEHUE U CKATHE.

Temneparypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETIOBOT'O JBUKEHHUSI YACTHLL.

Buyrpennsst sneprust CriocoObl I3MEHEHHSI BHYTPEHHEH YHEPTUH: TEIIonepeiada U COBEPIICHUE PaOOTHI.
Bune! Tenonepenayn: TeMIONPOBOIHOCTD, KOHBEKLIUS, U3TyUCHHE.

KonudectBo TeruoTel. YaenbHas TEIIOEMKOCTh BEIIECTBA. 1eMIO0OOMEH M TEIIOBOE PaBHOBECHE.
VYpaBHenue temoBoro OanaHca. [InaBieHre u OTBepAeBaHHE KPHUCTAJUIMYECKUX BEIECTB. Y JelbHas
teruioTa miasneHus. [lapooOpasoBanue u xkonneHcauus. Mcecnapeane (MC). Kunenue. Y nenpHas Tersora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMoc(hepHOoro naBieHus. BiaxxHOCTh BO3ayXa.

DHeprus TOIIMBA. Y IeJIbHAs TEIJIOTa CTOPAHMUSL.

[Tpuntume! padoTs! TeroBsix AsuraTeneit. KIT[I remmoBoro aqeurarens. TeroBeie IBUTATEIN U 3alIUTa
okpyxkatomei cpeasl (MC). 3akoH coxpaHeHUs U TIPEBPAIICHHS YHEPTUHU B TEIIOBBIX mpoiieccax (MC).

Hemoncmpayuu



Ha6nronenne OpOyHOBCKOTO JBHKCHUS

Hab6mronenue quddyznm

Hab6nronenue siBneHni CMauYMBaHUSI M KAITWJUISIPHBIX SIBICHUI

HabmroieHre TemioBoro paciimpeHust Tel

N3meHeHnue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHWUHU WIIH OXJIKICHUU
[IpaBuna uzmepenus TemMneparypbl

Bunael renonepenaun
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OxJaxJJeHne Ipu COBEPIICHUH PAOOTHI

9. HarpeBanue npu coBepiieHUN pabOThl BHEITHUMH CHIIAMH
10. CpaBHEHHE TEIITIOEMKOCTEN Pa3IMYHBIX BEILIECTB

11. HaOnronenne KUIeHns

12 .HabGnrofeHue moCcTOSHCTBA TEMIIEPATYPhI TTPH TUTABICHUT
13. Moaenu TEIUIOBBIX ABUTATEIIEN

Jlabopamopnuvie pabomot u onvimul

1. OnbIThl 1O OOHAPYKEHUIO NEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKECHUS

2. OnpIThI IO BBIPAIMBAaHUIO KPUCTAJIIOB TOBAPEHHOM COJIM MJIM caxapa

3. OmnbITHI MO HAOIOJEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, KUIAKOCTEH M TBEPIBIX TEI
4. OmnpeneneHue AaBJICHUS BO3/lyXa B 0aJUIOHE HITTPHUILA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JaBIICHUST BO3AyXa OT €ro 00bEéMa U HarpeBaHUs
WIIMOXJIKICHUS

6. IIpoBepka runoTe3bl IMHEWHOW 3aBUCUMOCTH JJIUHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUYECKOM
TpyOKEOT TeMItepaTypbl

7. HabmroneHue n3MeHeHUs BHYTPEHHEH SHEPTUU Tella B Pe3yNIbTaTe TeIIonepeauu U paboThl
BHEILIHUX CHUJI

8. HccnenoBanue sSiBIEHUS TEIIOOOMEHA MTPU CMEITMBAHUN XOJIOAHOU U TOPSYEH BOJIBI

9. OmnpeneneHne KOJIMYECTBA TETUIOTHI, TOTYYSHHOTO BOJAOK IIPH TEIUIOOOMEHE C
HarpeTbIMMETAUIMYECKUM UIUHAPOM

10. Onpenenenue yneabHOU TEIIOEMKOCTH BEILIECTBA

11. MUccnenoBanue npouecca ucnapeHus

12. OnpeneneHue OTHOCUTEIBHOM BIQXKHOCTH BO3/1yXa

13. Onpenenenue yaeiabHOM TEMIOTHI IUIABJICHUS JIbJa

Pasznea 2. diekTpuyeckrue 1 MAarHMTHbIE SIBJICHUS

Onextpuzanus Teil. J[Ba poja 3JeKTpUUecKUX 3apsiioB. BanMmopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3AaUMOJICUCTBHUS 3apsSXKEHHBIX TeJl OT BEJIMYMHBI 3apsI0B U PACCTOSHUS MEX]TY
TeIamu).

Onexrpuueckoe nojue. Hanpspk€HHOCTD 37eKTpUUecKoro nods. [IpuHun cyneprno3nunu 3J1eKTpUIECKUX
noJieii (Ha KaueCTBEHHOM YPOBHE).

Hocurenu smekTpuyeckux 3apsaa0oB. DJIeMEHTapHbIN nekTpudeckuid 3apsaa. Ctpoenne atoma. [IpoBoaHukn
U AUDJIEKTPUKHU. 3aKOH COXPaHEHUS 3JIEKTPUUECKOro 3apsja.

ONEKTPUYECKUH TOK. YCIIOBUS CYIIECTBOBAaHHUS 3JIEKTPUYECKOIO TOKA. VICTOYHMKM NMOCTOSIHHOTO TOKa.
JIefCTBUS SNIEKTPUUYECKOTO TOKA (TEIMJIOBOE, XUMHUYECKOE, MArHUTHOE). DJIEKTPUUYECKUA TOK B KHJIKOCTSIX
U Trazax.

Onexrpuueckas nenb. Cuna Toka. JnekTpuyeckoe HanpspkeHne. ConpoTUBIIEHNE IPOBOIHUKA. Y AETIBHOE

compoTHUBIIeHHE BemecTBa. 3akoH OMa i ydacTka nenu. [locnenoBarensHoe U mapajiieIbHOE COSTMHEHUE
MTPOBOTHUKOB.



PaboTa 1 MOLITHOCTH 3JEKTPUUECKOTO TOKa. 3akoH Jlkoyns— JleHna. DiaekTpuieckue enu u
MOTPEOUTENH IEKTPUIECKON dHepTruH B ObITY. KOopoTkoe 3aMbIKaHue.

[TocTostHHBIE MarHuTHI. B3anMoaeicTBHEe NMOCTOSHHBIX MAarHUTOB. MarHUTHOE 1oje. MarHuTHoe nosie
3eMJIM U ero 3HadYeHue IS )KM3HU Ha 3emiie. OnbIT Dpcerena. MarHuTHOE MOJIe 3JIEKTPUUYECKOTO TOKA.
[IpuMeHeHne 2EKTPOMArHuTOB B TEXHUKE. J[eliCTBE MarHUTHOTO IOJISl HA IPOBOJHUK C TOKOM.
DJIEKTPOABUTATEND MTOCTOSSHHOTO TOKA. VCIOIb30BaHKE 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHCHOpTe.

OmnbiTel @apanes. SBnenue snekTpoMarauTHOW UHAYKIMK. [IpaBuio Jlenma. Dnexkrporeneparop. CriocoOb
MOJTYYEHUSI DJIEKTPUIECKON SHEPTUHU. DIIEKTPOCTAHIINY HA BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTUU.

Jemoncmpayuu

DJIeKTpHU3aus Tell

JIBa posa eKTpUYECKUX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX TeEll
YCTpOUCTBO U IEUCTBUE JIEKTPOCKOIA

DneKTpocTaTu4ecKast HHIYKIUs

3aKOH COXpaHECHMs DJICKTPUYECKUX 3apsAI0B

[IpoBOAHMKY U JUBIIEKTPUKU

MoaenupoBaHUE CUIOBBIX JIMHUM JIEKTPUUECKOTO OIS
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M CTOYHHKH TOCTOSHHOTO TOKa

9. JlelicTBUS IIEKTPUYECKOTO TOKA

10. DnekTpuyeckuii TOK B )KUJIKOCTH

11. I'a30BBIi1 pa3psa

12. 3MepeHue cuibl TOKa aMIIEpMETPOM

13. 3MepeHue 3JIeKTPUUYECKOro HaIpsKEHUsT BOJBTMETPOM

14. PeoctaT 1 Mara3uH CONpOTHBIIEHUN

15. B3aumoielicTBre NOCTOSIHHLIX MAarHUTOB

16. MoaenupoBaHyue HEBO3MOKHOCTH pa3JeJIEHUs MIOJI0COB MarHuTa
17. MonenupoBaHuE MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB

18. OmbIT Opcrena

19. MarauTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME€ MarHUTHOTO TOJIL HA MPOBOJHUK C TOKOM

21 DaexkTpoaBUTaTeNlb NOCTOSIHHOTO TOKA

22. VccnenoBaHue SIBJICHUS SJIEKTPOMAarHUTHOM MHAYKIIUN

23. Onwitel Dapanes

24. 3aBUCUMOCTb HalpaBJICHHUS MHIYKIIMOHHOTO TOKa OT YCJIOBHH €ro BO3HUKHOBEHUS
25. DneKkTporeHepaTop NOCTOSIHHOIO TOKa

Jlabopamopnuvie pabomot u onvimeul
1. OnbIThl MO HAOIIOIEHUIO NIEKTPU3ALIUN TNl UHAYKIIUEH U TIPU COMPUKOCHOBEHUHU
UccnenoBanue AeCTBUSA 3IEKTPUUECKOTO TOJISI HA MPOBOJIHUKHU U JUDJIEKTPUKHU

CoOopka u mpoBepka padOThI AMEKTPUIECKOM IIETH MOCTOSHHOTO TOKa
W3mMepeHue u peryImpoBaHNE CHITBI TOKA

o

M3MmepeHne U peryInpoBaHue HaPSHKEHUS

6. HccrnenoBaHue 3aBUCMMOCTH CHJIBI TOKA, UAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA
MHANPSDKEHUS Ha pE3UCTOpe

7. OneITbI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD MIEKTPUYECKOTO COIPOTUBIICHUS TPOBOJHHUKA OT €r0
JUIMHBI, IUTOINAIH TIONIEPEYHOr0 CEYCHMs U MaTepHuaa

8. IlpoBepka npaBuia CI0KE€HUS HAIPSDKEHUH TIPU MIOCIIEA0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB



9. TlpoBepka mpaBuiia AJis CUJIBI TOKA MIPHU MapajieIbHOM COETUHEHUHU PE3UCTOPOB

10. Onpenenenue pabOThI AJAESKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3UCTOP

11. Onpenenenre MOIHOCTH 3JIEKTPUYECKOTO TOKA, BBIJICISIEMON Ha pE3UCTOPE

12. UccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, MAYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSKEHUS HA HEH

13. Onpenenenne KIIJ[ HarpeBaTens

14. UccnenoBaHre MarHUTHOIO B3aMMOJEHCTBUS TOCTOSIHHBIX MarHUTOB

15. I3yueHre MarHuTHOTO MOJIS TOCTOSTHHBIX MarHUTOB IPU UX O0bEAMHEHUH U Pa3/IeICHUN

16. UccnenoBanue NEeHCTBUSA JIEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY

17. OnpIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CHJIbI B3aUMOIEHCTBHS KaTyIIKH C TOKOM M MarHUTa
OTCHJIBI TOKA U HaIlpaBJIEHUS TOKA B KaTYIIKE

18. 3yueHue neicTBUsl MarHUTHOTO I0JIS HA IPOBOHUK C TOKOM

19. KoHcTpynpoBanue M u3y4eHHE pabOThI 3JIEKTPOJBUTATEIS

20. U3mepenue KIIJ1 anexTpoaBurareabHOW yCTaHOBKU

21. OnbITHI IO UCCIIETOBAHUIO SIBJICHUSI 3JIEKTPOMAarHUTHOM MHIYKIIMHU: UCCIIE0OBAHNE
M3MEHEHUN3HAYEHUS U HaIlPaBJICHUs WHIYKIIMOHHOTO TOKa

INNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenue ¢pu3nku B 8 Kjlacce HAMPaBJICHO Ha TOCTH)KEHUE 00yJalOUUMUCS INYHOCTHBIX,
METanpeIMETHBIX U MPEJAMETHBIX Pe3yIbTaTOB OCBOCHHUS yUeOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATHBI
Ilampuomuueckoe éocnumanue:
— MPOSIBJICHWE WHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUHUCKON (DM3UYECKON HAYKH;
— LEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSIM POCCUNCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo8HO-HpaAGCMEEHHOE 60CRUMAHUE:

— TI'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B O6C}’)KI[CHI/II/I 06H_ICCTBCHHO-3H3LII/IMI)IX " 3THYCCKHX HpO6J’ICM,
CBA3aHHBIX C MPAKTUYCCKHUM ITPUMCHCHUCM ,I[OCTI/I}KCHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HAaHHUC BAX)KHOCTU MOPAJIbHO-3TUYCCKUX TTPUHIUIIOB B ACATCIIbHOCTHU y‘-IéHOI‘O.
Icmemuueckoe ocnumanue:

— BOCIIPUATHE 3CTETHYECKUX Ka4eCTB (PU3NUECKOI HayKH: €€ TapMOHHMYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

lIeHHocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME IICHHOCTU (PU3NUECKOI HayKH KaK MOIIHOTO HHCTPYMEHTA IMO3HAHHS MUPA, OCHOBBI
Pa3BUTHUS TEXHOJOTUH, BA)KHEHUIIIEH COCTABIIAIONIEH KYIbTYPBI;

— pa3BUTHE HAYYHOU JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIEIOBATEIbCKON e TEIbHOCTH.
Dopmuposeanue Kyaomypol 300p06ba U IMOUUOHATLHO20 01A2ONOTIYUUA:

— OCO3HaHME LIEHHOCTH 0€30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHUPE,
BaXHOCTHU IIPaBUJI O€30M1aCHOTO MOBECHUS Ha TPAHCIIOPTE, HA I0POTax, C ANEKTPUUECKUM U TETIIOBBIM
000py/I0BaHUEM B IOMAIHUX YCIOBHSIX;

— c(pOpMHUPOBAHHOCTH HABBIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIUOKY M TaKOTO e Mpasa y
JpYyroro 4ejaoBeKa.

Tpyooeoe éocnumanue:



— aKTHBHOE YYacTHE€ B PELICHUH MPAKTUYECKHX 3a1a4 (B PaMKax CEMbH, LIIKOJIBI, TOPO/Ia, Kpasi)
TEXHOJIOTUYECKOM U COLMAIbHOW HAPABICHHOCTH, TPEOYIOIINX B TOM YUCIIE U (PU3UUECKUX 3HAHU;

— MHTEpeC K MPAKTUYECKOMY M3YYCHHIO TMpodeccuii, CBA3aHHBIX ¢ (PUUKOI.

IKxonozuueckoe eocnumanue:

— OpHEHTAIWs Ha TpUMEHEHNEe (GU3NIECKUX 3HAHUM JIJIS PEIICHUs 3a7a9 B 00JIaCTH OKPY KaroIeit
Cpebl, TUTAHUPOBAHUSI TIOCTYIKOB U OIIEHKHA UX BO3MOXHBIX MTOCIICICTBHI JIJIs1 OKPY)KAIOIIEH CPEIbI;

— OCO3HaHHE TJ00ATBHOTO XapaKTepa AKOJIOIMYECKUX MPOoOJIeM U MyTel UX pelieHus.

Aoanmayusa 00yuarouiezoca K U3MeHAIOUWUMCA YC108UAM COUUATLHOU U RPUPOOHOIL CPeObl:

— TOTPeOHOCTh BO B3aUMO/ICHCTBUY MPH BBHITIOJHEHUHU HCCIEIOBAHUIN 1 TPOEKTOB (pu3nuecKont
HaIIPaBJICHHOCTH, OTKPBITOCT OIBITY U 3HAHUAM JPYTHX;

— IIOBBIIICHUEC YPOBHA CBOEM KOMIIETEHTHOCTH Ucpe3 MPAKTUYCCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTH B (POPMUPOBAHUH HOBBIX 3HAHUH, B TOM uucie GOpMYIHPOBATH UIEH, MOHATHUS,
TUTIOTE3bl O (M3MYECKUX OOBEKTAX W SIBJICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 0071aCTH (PU3UKY;
— IIJIAaHUPOBAHHUE CBOETO Pa3BUTHSA B MPHOOPETEHUN HOBBIX (DU3NYECKUX 3HAHUII,

— CTPEMIICHHUC aHAJIM3UPOBATh U BBIABJIATH B3aUMOCBA3U IPUPOIEI, O6H_ICCTB3 U 3KOHOMHWKHU, B TOM
YHUCJIC C UCITOJIb30BAHHUEM Q)HBH‘ICCKI/IX 3H3HPII>1;

— OIICHKA CBOMX JICHCTBUM C YUETOM BIIUSHHS Ha OKPYKAIOIIYIO CPETY, BOZMOXHBIX TJI00QTBHBIX
MIOCJICICTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIE I03HABATEIBHBIE JEHCTBUSA

ba3zoevie nocuueckue oeiicmeusn:
— BBISBJIATH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKU OOBEKTOB (SIBICHUH);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKAIIMU, OCHOBAHHUSI JIsl 000OIICHUS U CPABHECHUS,

— BBIABJIATH 3aKOHOMEPHOCTHU U MPOTHUBOPEUHS B pacCMaTpUBaEMbIX (haKTax, TaHHBIX U HAOIIOACHUSX,
OTHOCSIIIMXCS K (PU3HUECKUM SIBIICHUSM;

— BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U MPHU U3YUYCHUU (bI/I3I/IquKI/IX SIBJICHUI U IMponeccCCoB;
ACJIaTh BBIBOABI C UCITOJIB30BAHUEM ACAYKTHUBHBIX U HHAYKTHUBHBIX YMOBaKqueHHﬁ, BBIJIBUI'aTh
THUITIOTE3bI O B3AUMOCBA3IX (1)I/I?>I/ILICCKI/IX BCJIIMYHUH,

— CaMOCTOSITEIBHO BBIOUPATH CIIOCO0 pelieHus yaeOHo Ppu3nueckoi 3a1auu (CpaBHEHHUE HECKOIBKHIX

BapHUaHTOB PELICHUs, BBIOOP HanboIIee MOAXOAAUIETO ¢ YIETOM CaMOCTOATENBHO BBIICICHHBIX
KpUTEPUEB).

ba3zoevie uccnedoseamenvckue oelcmeus:
— HMCIIOJIB30BAaTh BOIIPOCHI KaK HCCIEA0BATEIbCKUM HHCTPYMCHT IIO3HAaHUA,

— MPOBOAUTH [0 CAMOCTOATEIHHO COCTABIIEHHOMY IJIAaHY OMBIT, HECIOKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCeI0BaHNEe PU3NUYECKOTO SIBICHHUS;

— ONLCHHUBATh HA IPUMCHHUMOCTb U JOCTOBEPHOCTH I/IH(bOpMaHI/IIO, IMOJIYYCHHYIO B X04€ MUCCIICIOBAaHUA
HJIN SKCIICPUMCHTA,;



— CaMOCTOSITETLHO (POPMYIHUPOBATH 00OOIIEHHUS M BEIBOBI IO PE3YJIbTATaM MPOBEAEHHOTO
HaOJII0IeHUS, OTIBITA, UCCIICTOBAHMS;

— MPOrHO3UPOBATH BO3MOKHOC ;[aaneI‘/'ILuee Pa3sBUTUC (1)I/I3I/I‘-I€CKI/IX MponecCoOB, a TAKKC BHIABUTATh
MMPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBLIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayuei:

— TIPUMEHSTH Pa3JIMYHbIE METObI, UHCTPYMEHTHI U 3aIPOCHI IIPH MOKCKE U 0TOOpE HHPOPMALIUU HITH
JTAHHBIX C Y4E€TOM IpEeIOKEHHON yueOHO! (U3nUecKoil 3a1auu;

— aHaJM3UpPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH()OPMAIIHIO Pa3IMYHBIX BUIOB U POpPM
IIPE/ICTABIICHMS,;

— CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO ()OpMY IpeAcTaBIeHNs HHPOPMALIUU U WILTIOCTPUPOBATH
pelaeMble 3a/1a4H HECIIOKHBIMU CXEMaMH, AUarpaMMaMy, HHOM rpadukoil 1 uX KOMOUHAIHSIMU.

YHuBepcanbHble KOMMYHHKATHUBHBIE JEHCTBUS
Obwenue:

— B X0Jie 00CYXJIeHHs yueOHOT0 MaTepuaa, pe3yJbTaToB JJa0OPaTOPHBIX pabOT U MPOEKTOB 33J1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOi TeMbl M BEICKA3bIBATh MJICH, HALICIICHHbIE Ha PELICHUE 3aJa9H U
nojiepkaHue 0J1arokenaTeTbHOCTH OOIICHUS;

— COIIOCTaBJISTh CBOU CYXACHHUS C CY>KICHUSIMU IPYTUX YYaCTHUKOB JHaiiora, OOHapyXKUBaTh
pasiinuue U CXOJCTBO MO3ULMI; BBIPAXKATh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO MPEJICTABIISATH PE3YJIbTAThl BHITOJHEHHOTO (PU3MUYECKOTO OIBITa (IKCIIEPUMEHTA,
MCCJICIOBAHMS, TIPOEKTA).

Coemecmuasn deamenpbHoCmy (COMpPYOHUYECMBO):

— TIOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBA KOMAHTHOW U MHIUBHUIYaIbHON paOOTHI TIPU PEIICHUN
KOHKPETHOU (pr3ndecKoit mpoOiemsr;

— TMPUHHUMATH IEJIM COBMECTHOM JCATEIHHOCTH, OPTaHU30BBIBATh JACHUCTBUS 1O €€ TOCTHIKCHHIO:

pacnpenensaTb poiu, 00CYKAaTh MPOIECCHI U Pe3yIbTaThl COBMECTHOM paObOThI; 0000IIaTh MHEHUS
HECKOJILKHX JIIOJICH;

— BBITIIOJHATH CBOKO YaCTh paGOTBI, AOCTHUTasl KAUCCTBCHHOI'O PE3YyJibTaTa MO CBOCMY HAIIPABJIICHUIO U
KOOpAUHHPYA CBOU ,Z[GI\/'ICTBI/IH C APpYTUMHU YWICHAMU KOMAaHIbI;

— OIICHMBATh KaueCTBO CBOETO BKJIaJa B OOIIUN MPOIYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMyJIMPOBAHHBIM YYACTHUKAMU B3aWMO/ICHCTBUA.

YHUBEpPCAIBHBIE PETYJIATUBHBIC 1EHCTBUS

Camoopzanuzauuﬂ:

— BBISBJIATH MPOOIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUSIX, TPEOYIOMINX AJIs PeIIeHUs] PUINIECKUX
3HAHUMH;

— OPHUEHTUPOBATHCS B PA3IIUYHBIX MOJIX0AAX NPUHATHS pelieHUl (MHIUBUAYAIbHOE, IPUHSATHE
pelieHus B TpyIe, IPUHATHE PEIICHUA TPYIIION);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCUHICHUA @HSHHCCKOP'I 3aJa4u UJIHM I1IJIaHa UCCIIEA0OBAaHUs C

y4€TOM UMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH TpeAiaracMble
BApUAHTHI PELICHUN;

— Jenath BIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIlICHHE.

Camoxonmpons (peghrexcus):



— JaBaTh A/ICKBAaTHYIO OLEHKY CUTyallMd U MPELIarath MIaH €€ N3MEHCHHUS;

— OOBSICHATH MPUYHHBI JOCTIKEHHSI (HEIOCTUKECHUS) PE3yIbTATOB JIETSILHOCTH, TaBaTh OIICHKY
MpUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTUBLI B ACATCIBHOCTD (B TOM YHCJIC B X0/ BBIITOJIHCHUSA (bI/ISI/I‘IeCKOI‘O HUCCIICO0BaHUA
WM [IPOEKTA) HAa OCHOBE HOBBIX 00CTOSITENLCTB, H3MEHUBIINXCS CUTYaAllUl, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIIUX TPYJAHOCTEH;

— OLICHUBATb COOTBETCTBUEC PE3YyJIbTaTa HCJIU U YCIIOBUAM.
QMOHMOHaﬂbelﬁ UHmesi1eKkm:

— CTaBUTh ce0s1 HA MECTO JIPYTOro YeJIOBEKa B XOJI€ CIIOpa MM AUCKYCCUU Ha HAYYHYIO TEMY,
IIOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYroro.

Ilpunamue ceéa u opyaux:

— MpU3HABaTh CBOE MPABO HAa OLIMOKY MPH pelIeHnH (PU3NMUECKUX 3ajad WIH B YTBEPKACHUSIX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO IPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

IIpeameTHble pe3ynbTaThl Ha 6a30BOM YPOBHE AOJIKHBI OTPaXxaTb CHOPMUPOBAHHOCTD Y 00YUAIOLTUXCSI
YMCHHM:

— HCIMOJB30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJI, TEMJIIOBOE JBUKEHHUE aTOMOB U MOJIEKYI,
arperaTHbIe COCTOSIHHSI BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HbIE Tella, HACBIIICHHBIH U HEHACHI
LIEHHBIN Map, BIAXKHOCTh BO3AyXa; TEMIIEpaTypa, BHYTPEHHSS SHEPIUs, TEIJIOBOU JIBUTaTENb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsi], dJIEKTPUUECKOE 110JI€, IPOBOAHUKH U JUDJIEKTPUKHU, TTOCTOSIHHBIN
IIEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pasnuyaTh sBJICHUS (TEIUIOBOE pacIIupeHue/ckaThe, Teronepeaaya, TeIoBoe paBHOBECHE,
CMauMBaHUE, KalIUJUIAPHBIE IBICHUS, UCITAPEHNE, KOHICHCALNSL, TUIaBJIEHUE, KPUCTaIN3alHs
(oTBepAeBaHuE), KUIIEHHE, TeTIonepeaaya (TEerIONpOBOAHOCTb, KOHBEKIIHS, U3TYUYECHHUE); HIEKTPU3AIHS
T€J, B3aUMOJEHCTBHE 3apsI/I0B, JEHCTBUS dJEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIEUCTBUE
MarHuTOB, I€WCTBHE MAarHUTHOTO IOJISI HA IPOBOJHUK C TOKOM, JIEKTPOMAarHuTHas MHAYKIHUS) IO ONH
CaHMIO WX XapaKTEPHBIX CBOICTB U HA OCHOBE OIBITOB, AEMOHCTPUPYIOLINX JaHHOE (PU3NIECKOE
SIBIICHUE;

— pacro3HaBaTh HPOSBICHUE H3YYCHHBIX (U3MUECKHUX SBJICHUH B OKPYXKAIOIIEM MHpPE, B TOM YHCIIe
¢du3nveckre sBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHNE U KAIMJUIIPHbIC SIBJICHUS B IPUPOJIE,
KPHCTAJUTBI B IpUpoJe, n3nydenne ConHIa, 3aMmep3aHue BoJ0EMOB, MOPCKHE OpH3bl, 00pa3oBaHne
POCHI, TyMaHa, UHesl, CHera; 3JeKTPUIEeCKHe SBJICHUS B aTMOc(]epe, AIEKTPHUECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE T1oJIe 3eMJIH, Apeli( MO0 COB, POIb MATHUTHOTO TTOJIS ISl KM3HU Ha 3eMiie, OJSIPHOE CH
SIHUE; TIPU 3TOM MIEPEBOIUTH MPAKTUUECKYIO 3a/1a4y B YU€OHYIO, BBIJCIATh CYIIECTBCHHbIE
CBOWCTBA/MPU3HAKU (PU3NUECKUX SIBIICHHIA;

— OMHCHIBATh U3YUYCHHBIC CBOMCTBA TN M (PU3NUECKUE SBICHUS, UCTIONB3YS (PUINUECKUE BEITUUUHBI
(TeMrieparypa, BHYTPEHHSS SHEPTHUsl, KOJIMYECTBO TEIUIOTHI, YAelbHas TEIIOEMKOCTh BEIIECTBA,
yIenbHas TEeIUIOoTa TJIABJICHUs, YeIbHAS TEII0OTa Mapoo0pa3oBaHusl, yIeIbHas TeIJI0Ta CTOPAHHUS
TOIIMBA, KOA(PUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MallIUHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3YyXa,
AIEKTPUUECKUH 3apsJl, CUJIa TOKA, SJIEKTPUUECKOE HAMPSKEHHE, COTPOTUBIICHUE POBOJAHUKA, YIETbHOE
COTIPOTUBIIEHUE BEIIECTBA, pad0Ta U MOLTHOCTD AIEKTPUUYECKOTO TOKA); MPU ONMMCAHUU TPABUIBHO
TPAKTOBATh (PHU3UUECKHUI CMBICT UCTIOIB3YEMBIX BEJIMUUH, 0003HAUCHUS U €IUHUIIBI (PU3UIECKHIX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUYECKYIO BETUYHHY C IPYTUMHU BEIMYUHAMM,
CTPOUTH TpaKN U3YUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;



— XapaKTepu30BaTh CBOWCTBA TN, (PM3NYECKHE SBJICHUS U MPOLIECCHI, UCIIOIb3YsI OCHOBHBIC
MOJIO’KEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, PUHIIMII CYTIEPIO3ULIUH TTOJIeH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a, 3akoH OMa 115 yyacTka 1enH, 3aKoH Jxoyss
Jlenia, 3aKOH COXpaHEHUs SHEPTUU; IIPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCcKOe BhIPAKECHUE;

— 00BACHATH (hH3MUYECKHE MPOLECCHl U CBOWCTBA TEJN, B TOM YHUCJIE U B KOHTEKCTE CUTYallUi MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NPUUMHHO-CIIECICTBEHHBIE CBSI3U, CTPOUTH 00BbsICHeHHE U3 1 -
2 JIOTMYECKUX IIIaroB C OMOPO Ha 1 - 2 M3y4YEeHHBIX CBOMCTBA (PU3UICCKUX SBICHUHN, (DU3UIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH; penaTh pacu€THbIE 3a/1a4M B 2 - 3 1eHCTBUS, UCIIOJIb3Ys 3aKOHBI U
dbopMyIibl, cBA3bIBaIOIINE (PHU3HMUECKHUE BETMUYHUHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1a4M 3alHChIBATh
KpaTKoe YCJIOBHE, BBISIBIIATH HEIOCTATOK JAHHBIX JIJIsl pEILICHUs 3a/1a41, BBIOMPATh 3aKOHBI U (POPMYIIBI,
HeoOXOouMbIe )i €€ pelIeHus], IPOBOJUTH pacu€Thl U CPAaBHUBATH MOJIYyYEHHOE 3HaUEHUE (PU3NYECKON
BEJIMYMHBI C U3BECTHBIMU JIAHHBIMU;

— Ppacmno3HaBaTh NPOOIEMbI, KOTOPbIE MOKHO PELIUTH MTPHU MOMOIIU (PU3UIECKUX METOJOB; UCTIOIb3Ys
ONMCAHNE UCCIIEOBAHMS, BBIACIAT IPOBEPSIEMOE IIPEIITOJIOKEHNE, OLIEHUBATh IIPABUIIBHOCTD ITOPSIKA
IIPOBEJICHUS MCCIEA0BAHNUS, AE]IaTh BBIBOBL;

— TIPOBOJMTD OMBITHI 110 HAOIOCHHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEJ
(KanwIIsipHbIE SIBJICHUSI, 3aBUCUMOCThH JIaBJICHUS BO3yXa OT ero 00bE€Ma, TeMrepaTyphl; CKOPOCTH TIPO
11ecca OCThIBaHUS/HArPEBAHUS TIPU M3IIYUYEHUH OT LIBETA U3JTy4arolleil/orIomaloel NoBEpXHOCTH;
CKOPOCTb MCHAapEHHMsI BOJIBI OT TEMIIEPATyPhl )KUAKOCTH U IUIOMIAAN €€ TOBEPXHOCTH; SJIEKTPU3ALIMS Tell
Y B3aUMOJECHCTBHE AIEKTPUUECKUX 3apsI0B; B3aUMO/IEHCTBUE IOCTOSIHHBIX MarHUTOB, BU3yalu3alus
MAarHUTHBIX TOJIEW MOCTOSTHHBIX MAarHUTOB; JE€HCTBHSI MATHUTHOIO TTOJISI HA IPOBOJAHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUraTeNs IIOCTOSHHOTO TOKA): (OPMYJINPOBAThH
IIpOBEpsieMble IPENONI0KEHUS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO0 000PYAOBAHUS; OTUCHIBATD
X0/l OTbITa U (HOPMYIHUPOBATH BHIBObL;

— BBINOJHATH NPSIMbIE U3MEPEHUS TEMITEPATYPbl, OTHOCUTEIBHOM BIAKHOCTH BO3/1yXa, CUJIbI TOKA,
HANPSDKEHUS C CIOIh30BAaHUEM aHAJIOTOBBIX MPUOOPOB U JATUYUKOB (PU3MUECKUX BEIIMYUH; CPABHUBATH
pE3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCONIOTHON OTPEITHOCTH;

— MPOBOAUTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHON (DU3UYECKOMN BETUYHHBI OT JIPYTOH C
HUCIIOJIB30BAHUEM Hp}IMBIX H3M€p€HHI>'I (SaBI/ICI/IMOCTI: COHpOTI/IBJIeHI/I}I HpOBO,Z[HI/IKa OT €ro AJIMHBI,
TJIOIIA U TIOTIEPEYHOTO CEYCHHS M YIETHHOTO COMPOTUBIICHHUS BEIIECTBA MPOBOIHHUKA; CHUJIBI TOKA,
I/II[YH_IGFO qepe3 HpOBOI[HI/IK, oT HaHp}I)KeHI/IH Ha HpOBOI[HI/IKe; HUCCJICOOBAHUC ITOCIICAOBATCIBbHOTO U I1a
paUIeTbHOTO COSAMHEHUH TPOBOTHUKOB): TNIAHUPOBATH UCCIICIOBAHNE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHHSL, CIICAYS MPEATIOKEHHOMY TUIaHy, PUKCHPOBATH PE3YJIbTAThl OJTYYEHHOM
3aBUCHUMOCTH B BUIC Ta6JII/II_[ nu I‘pa(bI/IKOB, JcJIaTb BBIBOAHBI 110 pe3yJ11>TaTaM HUCCIICAOBAHUA,

— TIPOBOJHUTH KOCBEHHbIC M3MEPEHUs (PU3NUECKUX BETUUMH (yIeNIbHAs TeIJIOEMKOCTD BEIIEeCTBa,
COIIPOTHUBIIEHUE NTPOBOIHUKA, pab0Ta U MOIIHOCTb AJIEKTPUUECKOI0 TOKA): MIIAHUPOBATh U3MEPEHUS,
cOOMpaTh SKCIIEPUMEHTAILHYIO YCTAaHOBKY, CIENysl MPEI0KEHHON NHCTPYKIIMU, ¥ BHIYUCIIATH 3HAUCHUE
BEJIMYUHBI,

— Cco00aaTh MpaBUiIa TEXHUKK O€30MaCHOCTH NpU paboTe ¢ 1abopaTopHbIM 000pyI0BaHUEM;

— XapaKTepU30BaTh MPUHIMIIBI IEHCTBUS H3YyYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOUCTB C OMOPOI
Ha UX ONMCaHUs (B TOM YMCJIE: CUCTEMA OTOIJICHUs JOMOB, TUTPOMETP, NTapoBasi TypOMHA, aMIIEpMETP,
BOJITMETP, CYETUHK JIEKTPUUECKOM SHEPTHH, IIEKTPOOCBETHTEIbHBIC TPHUOOPHI, HATPEBATEILHBIC
JIEKTPONIPUOOPHI (TPUMEPBI), IEKTPUUECKUE MTPETOXPAHUTEINH; IECKTPOMArHUT, JIEKTPOABUraTENb
MOCTOSIHHOTO TOKa), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3MUYECKUX SBICHUN M HEOOXOAUMBIE
¢u3nueckre 3aKOHOMEPHOCTH;



— Ppacmo3HaBaTh MPOCThIE TEXHUUECKNE YCTPOUCTBA M U3MEPHUTEIbHBIE TPHOOPHI IO CXeMaM H
CXEMaTHYHBIM PUCYHKaM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBI JIEKTPUUECKHX LIETEH ¢
II0CJIEI0BATENbHBIM U MapaJlIeIbHBIM COEIMHEHHEM AJIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS
JJIEMEHTOB JIEKTPUYECKUX LENeH;

— TIPUBOJUTH MPUMEPHI/HAXOAUTH HH()OPMAITHIO O TIPUMEpPaX MPAKTHYECKOTO UCTIOIb30BaHUS
(bu3MYECKUX 3HAHUI B MOBCEIHEBHOM KU3HU JJIsl 0O0ecTieueHus: O€30IMacHOCTH MPU OOpaIeHNH ¢ IPHOO
paMH U TEXHHYECKHMMH YCTPOWCTBaMH, COXPAaHEHHS 3I0POBBS U COOIIOJICHHUSI HOPM IKOJIOTUIECKOTO
TIOBEJICHHS B OKPYIKAIOIIEH Cpeie;

— OCYIIECTBIISATh TMOUCK HHpopManuu (U3MUECKOTo cojaepkaHus B ceTu MIHTepHeT, Ha OCHOBE
UMEIONINXCS 3HAHUN U MyTéM CpaBHEHUS JOTIOTHUTEIBHBIX HUCTOYHUKOB BBIICIATH HHPOPMAIIHIO,

KOTOpasi SIBJSETCSI MPOTUBOPEUNBOI HIIM MOKET ObITh HEIOCTOBEPHOM;

— HCIIOJIb30BAaTh NPH BHITIOJIHEHUHU YU€OHBIX 3aJaHUI HAYYHO-TIOMYIISIPHYIO JIUTEPATYpy (PU3HYECKOTO
CoJlepaKaHus, CIIPaBOYHbIE MaTEpPUAJIbL, pecypchl ceTd MIHTepHeT; BilageTs npuémMamMu
KOHCIIEKTUPOBAHUs TEKCTa, IpeoOpa3oBanus HHPOPMAIIUN U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

— Cc03/1aBaTh COOCTBEHHBIC TMCHbMEHHBIC U KPATKUE YCTHBIE COOOIICHUS, 0000111ast HH(POPMAIIHIO U3
HECKOJIBbKHUX UCTOYHHUKOB (bI/I3I/I‘IeCKOI‘O COJCpIKaHHUsA, B TOM YUCJIC Hy6HI/I‘-IHO NpCACTABJIATH PC3YJIbTAThL
MIPOEKTHOM WJIM HCCIIEA0BATENbCKON AEsITebHOCTH; PH 3TOM I'PAaMOTHO HCII0JIb30BATh N3YYEHHBIN
MOHATUHHBIN anmapat Kypca (U3UKH, COTPOBOXKIAThH BRICTYIIJICHUE TTPE3EHTAIIUCH;

— TIpH BBIIIOJIHEHUH Y4eOHBIX MMPOEKTOB U HCCIEAOBaHUN (PU3MUECKUX MPOLIECCOB pPaCIpeNesaTh
00s13aHHOCTH B TPYIITIE B COOTBETCTBUH C IMOCTABJIICHHBIMH 33/1a4aMHU, CJICIUTh 32 BBHITIOJHEHUEM IJIaHA
JEICTBUI U KOPPEKTUPOBATH €T0, a/IeKBATHO OLIECHUBATh COOCTBEHHBII BKJIa/l B AESITEIbHOCTD TPYIIIIBL;
BbICTpauBaTh KOMMYHHUKATUBHOE B3aUMOJEHCTBHE, IPOSBIISS TOTOBHOCTh pa3peuiaTb KOH(IUKTHI.



TEMATHYECKOE INIAHUPOBAHUE

n/n

HaumeHoBaHHe pa3e10B H TeM IPOrpaMMbl

KosmuecTBo yacon

BCero

KOHTPOJIbHbIE
padoTbI

NpaKTH4yecKue
padoTbI

Jara
H3YYeHHs

Buasbl 1eiTeJIbHOCTH

Buasl, popmbl
KOHTPOJIS

JjeKkTpoHHbIe (1 (POBLIE)
oOpa3oBaTesibHbIe PeCypChI

Paznen 1. TensioBbie siBJIeHUS







CTpoeHue U cBOIiCTBa BellecTBa

Haﬁmoz[eﬂne W UHTEPIIPETALMA OIBITOB;
CBHUACTCIIbCTBYIOLIUX 06;

AaTOMHO- MOJICKYJISIDHOM CTPOCHHUH BEIIECTBA: OIIBITHI C

pac -;

TBOPEHUEM Pa3INYHbIX BELIECTB B BOJE;

Pemenue 3aga4 o OLEHUBAHUIO KOJIMYECTBA aTOMOB
WM MOJIE KYII B;

eauHuLEe 00bEMA BEILECTBA;

AHaIH3 TeKCTa JPEBHUX aTOMUCTOB (HApUMeED;
(hparMeHTa no3Mbl;

Jlykpenust «O mpupoze Beleir») ¢ U3NoKeHHEM
000CHO BaHMIi; aTOMHO# TMIIOTE3bI (CMBICIIOBOE
yrenue). OneHKa yOequTeTbHOCTH; 3THX
000CHOBaHMIA;

OO0BsicHeHHnEe OPOYHOBCKOTO JIBMIKCHUS,

sIBJICHUS UG y3UnH; pa3nuauil MexIy

HHMH Ha OCHOBE TTOJIOKEHHI MOJIEKYIISIP HO -

5

KMHETUYECKOH TEOPHH CTPOCHHS BELIECTBA;
OOBsCHEHNE OCHOBHBIX PA3JIMIHIl B CTPOCHHHU I'a30B;
JKHJIKO CTel M; TBEPBIX TEN C UCHOJIB30BAHHEM
TIOJIOXKEHUIT MOJIEKYJISP HO -;

KHHETHYECKO! TEOPHHU CTPOCHUSI BELIECTRA;
IIpoBeneHue ONBITOB MO BBIPAIIBAHHUIO
KPHCTAJUTOB MTOBAPEH HO¥M; CONM WK caxapa,
IIpoBeneHue u 0OBACHEHNE OIBITOB;
JIEMOHCTPHPYIOIIHX;

KalWUBIPHbIC SIBJICHUS U BIICHIE CMAYHBAHNS,
OO6bsICHEHNE POJTH KAMIUBSIPHBIX SIBICHUI JI7IsT
MOCTYIUICHHS BOJIBI B}

opranmsM pactenuit (MC — 6uonorus);
Habmonenmue;

MPOBEJICHHE U OOBSCHEHHUE ONBITOB MO HAOIIO
JICHUIO; TEIUIOBOIO PACLIMPEHUSI Ta30B; KUIKOCTEH
U TBEPABIX TET;

OO0BsicHeHne coxpaHeHUs1 00bEMa TBEPABIX TEI;
TEKy4YeCTH; )KMAKOCTH (B TOM YHUCJIC; Pa3HHIIBI B
TEKy4YeCTH JUIsl Pa3HbIX; )KUJIKOCTEH ); TaBJICHHS ra3a;
IIpoBeneHue ONBITOB; JEMOHCTPUPYIOLIUX
3aBHCHMOCTB JJaBJIC HUSI; BO3IyXa OT ero o0béMa 1
HArpeBaHusl WIH OXJIQXKICHHS; U HX;

00BSICHEHHE Ha OCHOBE aTOMHO -MOJICKYJIIPHOTO
ydeHs; AHAIN3 IPAKTHYECKUX CUTYAIHI; CBI3aHHBIX
CO CBOWCTBaMH ra3oB;

s

KUAKOCTEH U TBEPIBIX TEI;;

YcTHBl onpoc;

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/ http://www.e-
science.ru/physics http://nano-
edu.ulsu.ru http://www.all-
fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.allfizika.com/




1.2. | TensioBbIe MpoLECCHI 21 2 3 Ob0cHOBaHUE IIPABIIT U3MEPEHHS TeMIIEPaTypEL; KonTponbnas http://school-collection.edu.ru



CpaBHEHHE Pa3INYHBIX CIIOCOOOB U3MEPEHHS U
TeMmre partypsihttp:/www.fizika.ru

Hab6monenue u o6bscHeHHE

JEeMOHCTpHpYIouX; http://www.school.mipt.ru
pesyabTatehttp://kvant.mceme.ru/

Temtonepe gadu;http:/www.e-science.ru/physics u
edu.ulsu.ru

Ha6tonenue u o6bsicHeHue onbIToB; http:/www.all-
ckux;http://interneturok.ru/ru
http://www.allxeMOHCTPHPYIOMHKX Pa3IUIHEIC BUIBI
TEIIONPOBOJHOCTh; VITOrO 10 KOHBEKIIHIO;
VccnenoBanue sSBJICHHUS TEIUI0OOMEHA IIpU
XOJIOAHOI; U TopsYeH BOIBI;

Habmonenne ycTaHOBIEGHHS TEIIIOBOIO PAaBHOBECUS
ropsideit; 1 X0JIO0IHON BOJOH;

Omnpenenenne (M3MepeHNe) KOJINYECTBA TETIOTHI;
BOJIOH TIPH TEIIIOOOMEHE C HarpeThIM
METaJUTMYECKUM HUIIHH APOM;

OmnpeneneHue (M3MepeHNeE) yACIbHOM

BelllecTBa; PenieHne 3a1ay; CBA3aHHBIX C
KOJIMYECTBA TEIUIO ThI U; TEIIIOEMKOCTH TIPH
AHam3 CUTyalui MPaKTHYECKOTO HCIONb30BaHUS
CBOHCTB BEIIECTB M MATECPHAJIOB; HAPUMEP B LEISX
PEXEHUS: TEIIOU30IIIINS; YHeprocoeperaronmme

5

TEPMOAKKYMYJISITOPBI U T. J1.;

HabmroieHue sIBICHUI HCHApEHUS  KOHACHCALINH;
[POLIECCa MCTIAPEHHS PA3IMYHbIX JKUAKOCTEH;
OOBsICHCHHE SIBICHUI MCTIAPCHHS U KOHICHCALIUH
aTOMHO- MOJICKYJIIpHOTO YueHus; Habmonenue n
npolrecca KUICHHS; B TOM YUCIIE;

3aBHCHMOCTH TEMIICPATYPhI KUIICHHUS OT JaBJICHUS;
(u3MepeHne) OTHOCUTEIBHOM BIAKHOCTH BO3yXa;
HabmroeHne nporiecca IIaBICHUS
KPUCTATHYECKOTO BEIIE CTBA;

5

HarpuMep JIbJa;

CpaBHEHHE IPOLIECCOB TUIABJICHHS
KPUCTANTHYIECKUX TEll U

pa3MATYCHHS P HArPEBAHUH aMOP(HBIX TEI;
(u3MepeHune) yaeabHOMH TemIoThI

HU3MEHEHHE
paboThI
fizika.com/
TEIUIo
U3ITy4CHHUE;
CMEIINBAaHUT
MEXKITY
HOJTy9EHHOTO;
TEMI0EMKOCTH
BBIYKCIICHHEM
TEII000MEHE;
TEIJIOBBIX;
sHeprocoe -;
KPBIIIH;

HccnenoBanne

Ha OCHOBE;
00bsICHEHHE

Omnpenenenue

Onpenenenue

mkanpabotashttp:/feior.edu.ru

ombIToB; http://college.ru/fizika/
BHYTPCHHEI SHEPruu Tena B

BHEIIHHUX CHILhttp://nano-
00CyXJICHHE TIPAKTHYe

curtyanuii;http://elkinS2.narod.ru/
nepenaun:;fizika.com/




IUTaBJICHHUS JIbJA.;
OObsiCHEHUE ABJICHUH TUIABJICHUS U KPUCTAIUIN3ALUU
Ha OCHOBE;

ATOMHO -MOJICKYJISIPHOTO y4eHus; Pemenue 3anay;
CBSI3aHHBIX C BBIYHMCIICHUEM KOJIMYECTBA TEIUIO THI B;
nporeccax Temionepeaayy npy aBIeHu U
KPHCTAJUTH 3alUu;

5

UCTIapEHUHU U KOH/ICHCAllNH;

AHanu3 cuTyaluui NpakTHYECKOro NPUMEHEHUS
SIBJICHUH TUTABJICHUS; U KPUCTAIUIM3ALUN; HATIPUMED;
TOJy4EHHE CBEPX YUCTHIX; MATEPHAJIOB;

coJjieBasi rpeika u JIip.;

Amnanu3 paboThl U 00BsICHEHHE PHHIIUIA

NIEHCTBUS TETJIOBOTO; ABUraTEIIs;

Brruncienune koianyecTa

TEIJIOTHI; BBIJEIAIOLIErocs pu

CrO PaHHHU; pa3IUYHbIX BUIOB

torumBa; u KI1J[ qurarens;

OO0CyXIeHUE PKOIOTMYECKUX TTOCIEICTBUH
HCIOJIb30BaHMUS;

JIBUTaTeIc BHYTPEHHETO CTOPaHus;

TEIJIOBBIX M THIPOAJICK -;

Tpoctanuuit (MC — skomnorus;

XUMHS);;

Hroro no paznemy

28

Pazpen 2. JiekTpHuecKHe U MATHHTHDIE SIBJICHHS




2.1.

DJlIeKTPpUYeCKHe 3apsi/ibl. 3apsizKeHHbIE Te1a U
HX B3aUMO/IelicTBHE

HabnroneHue 1 npoBeICHHE OTBITOB 110 AJIEKTPU3ALUH
TeJ TIpH;

COIPUKOCHOBEHUH U MHIIYKIMEH;

Habmoaenune u 00bsICHEHHE B3aUMOICHCTBHS
OJTHOMMEHHO U;

Pa3HOMMEHHO 3apsHKEHHBIX TEJ;

OOBsICHEHNE IPUHLIUIA ISHCTBUS IEKTPOCKOIIA,
OOBsCHEHNUE SIBICHUH dICKTPH3ALMH TIPH
CONPUKOCHOBEHUH TEJ U; MHIYKIIUEH C
HCTIOTH30BAHUEM 3HAHUIA O HOCUTEIISX
3NIEKTPUUECKHUX; 3aps/I0B B BEIIECTBE;
PacnoznaBaHue U 0OBSCHEHHUE SBJICHUH DICKTPHU3ALUH
B IIO -;

BCEJHCBHOM KHU3HH;

Habmonenune u 00bSICHEHHE OITBITOB;
WJUTIOCTPUPYIOIIUX 3aKOH;

COXpaHEHHMs JIEKTPUUECKOTro 3apsa;

HabnroeHre onbITOB M0 MOASITUPOBAHHUIO CUIIOBBIX
JIMHUH;

3NIEKTPUUECKOTO TTOJIS;

HccnenoBanue NeCTBUS IEKTPHUYECKOTO MOJIS HA
TIPOBOJIHUKH U AUIIEKTPUKH;

IIucrmeHHbII
KOHTPOJIb;

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/ http://www.e-
science.ru/physics http://nano-
edu.ulsu.ru http://www.all-
fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.allfizika.com/




2.2.

ITocToOSAHHBII 3J1eKTPHYECKUH TOK

20

HaOnronenue pa3nu4HbIX BUJOB ICHCTBUS
JNIEKTPUYECKOTO TOKA H;

00Hapy)KEHHE ITUX BUJIOB ACHCTBHS B IOBCEIHEBHON
JKU3HH,

COOpKa 1 UCTIBITAHUE DIICKTPUUECKOI Lenn
MOCTOSTHHOT'O TOKa;

Vi3mMepeHne cuitbl TOKa aMIepMETPOM;

Vi3MepeHne 2IeKTPUUECKOro HapsDKEHHS
BOJIbTMETpOM; [IpoBenieHre U 0OBSICHEHHE OITBITOB;
JIEMOHCTPHPYIOIINX; 3aBUCUMOCTb HJICKTPUIECKOTO
COIIPOTHUBIICHHUS TPOBOJIHUKA OT €ro; IJIHHBI;
TUTOIIA/TH TIOTIEPEYHOr0 CEUCHUS 1 MaTepHaa;
HccnenoBanne 3aBUCUMOCTH CHITBI TOKa,
MIPOTEKAIOLIETO Yepe3; Pe3UCTOp; OT
COIIPOTHUBIICHUS PE3UCTOPA U HATIPSKCHUSHA;
pesucrope;

TIpoBepka npaBuiIa CIOXKEHUSI HANPSDKCHUI IPU
MOCJICIOBA TEIHLHOM;

COCTMHEHHH JIBYX PE3UCTOPOB;

IIpoBepka npaBuIiIa Uit CHIIBI TOKA MTPU
MapajIeIbHOM COeT HEHUH; PE3UCTOPOB;

AHaITH3 CUTYaIMi OCICI0BATEIBHOIO U
MapauIeNIbHOTO; COSTMHEHHS TIPOBOHUKOB B
JIOMAITHHUX HJIEKTPUYECKUX CETAX;

Perenne 3aa4 ¢ MCMoNIb30BaHUEM 3akoHa OMa 1
dopmyn pacuéra;

Kontponpnas;
pabora;
JlaboparopHas;
pabora;;

http://school-collection.edu.ru
http://fcior.edu.ru

http://www fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http




3NIEKTPUYECKOTO CONPOTHBIICHUS IPH NOCIIE0BATEND
HOM U;

Hapajie]bHOM COEJMHEHUH MPOBOHUKOB;
OrnpenieneHre paboThl ANEKTPUYECKOTO

TOKA; IPOTEKAIOIIETO Yepe3; Pe3HCTOp;

OrmpezeneHre MOITHOCTH YIEKTPUIECKOTO

TOKA; BBIJIEJISIEMOM HA; PE3HCTOPE;

HccenenoBanue 3aBUCUMOCTU CHJIBI TOKA Uepe3
JIaMIIOUKY OT;

HaINpsDKCHUS Ha HEl;

Onpenenenue KI1/I HarpeBatens;

Hccnenosanue npeodpa3zoBaHys SHEPIUH IPH MOABEME
rpysa;

JNEKTPOJBUTATEIIEM;

OOBsiCHEHUE YCTPOUCTBA U MPUHIMIA AEHCTBUS
JOMAIITHUX;

2JIEKTPOHArPEeBaTEIbHBIX IPUOOPOB;

OO0BsiCHEHHE IPUIHH KOPOTKOTO 3aMBIKAHUS U
TIPUHITAIA ACHCTBUS;

IUIABKUX NPEIOXpaHUTENeH;

Pemenne 3ama4 ¢ ucmonb30BaHuEM 3akoHa JKoymsI—
Jlenna;

HaGimoenrie BO3HUKHOBEHHS 21€KTPUUECKOTIO TOKA B
KU KOCTH;;




2.3. | MarHuTHbIe SIBJICHUSI 6 HccnenoBanue MarHUTHOTO JlabopaTopHasi; http://school-collection.edu.ru
B3aMMO/ICHCTBHS OCTOSIHHBIX; MArHUTOB; pabora;; http://fcior.edu.ru
H3yuenne MarHUTHOTO 107l TOCTOSIHHBIX MarHUTOB http://www.fizika.ru
IIPH UX; http://college.ru/fizika/
00BEqUHECHHH U PA3ICIICHHN; http://www.school.mipt.ru
IIpoBeneHne OMBITOB 110 BU3yaIN3aI[HU http://kvant.mccme.ru/ http://www.e-
IIOJISI IIOCTOSIHHBIX; MATHUTOB; science.ru/physics http://nano-
W3y4eHue sBICHUS HAMAarHUYMBAHMS BEILECTBA; edu.ulsu.ru http:/www.all-
HccnenoBanue NeiHCTBUS 3JIEKTPUIECKOTO TOKA fizika.com/ http://interneturok.ru/ru
Ha MarauTHYIO; CTPEIKY; http://elkin52.narod.ru/
IIpoBeieHNE OMBITOB; AEMOHCTPUPYIOMIHX http://www.allfizika.com/
3aBHCUMOCTH CHJIBI; B3aHMO/CICTBHS KATYIIKK C TOKOM
Y Mar{HuTa OT CHJIBI M HA -;
[IPaBJICHUS TOKA B KATYIIKE;
AHanu3 cuTyaluui npakTH4ecKoro
[IPUMEHCHHS JJICKTPOMArHu TOB (B; OBITOBBIX
TEXHUYECKHX YCTPOHCTBAX;
HPOMBIIIICHHOCTH;
MEMLIMHE);
W3y4enne qeiiCTBHIS MArHUTHOTO MOJISL HA IPOBOJHHUK C
TOKOM;
W3y4enne neiicTBUS 3EKTPOIBUTATENS;
W3zmepenue KI1/] anexrpoasurarenbHoit
yCTaHOBKH; Pacno3HaBaHue i aHAIN3 Pa3IHYHBIX
[IPHUMEHEHHH JIEKTPO -; ABUTraTeNei (TpaHCIIopT;
OBITOBBIC YCTPOWCTBA 1 JIP.);;
2.4. [ DlleKTPOMArHUTHASL MHIYKIMS 4 OTBITHI 1O UCCTICIOBAHUIO SIBJICHHS VcTHbIH; http://school-collection.edu.ru
3JIEKTPOMArHUTHOW MHIYK LIMH:; UCCIICIOBAaHNE 0OIIpoC; http://fcior.edu.ru
M3MEHEHUH 3HaUCHMs U HAIIPaBJICHNUS; ITnceMeHHbIi; http://www fizika.ru
HUHIYKIHOHHOTO TOKa;; KOHTPOJIIB;; http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/ http://www.e-
science.ru/physics http://nano-
edu.ulsu.ru http://www.all-
fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.allfizika.com/
Uroro no pazzneny 37
PesepBHOE Bpems 3




OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

68

10







IHOYPOYHOE IIJTAHUPOBAHHUE

(1)
Ne | Tema ypoka KosmyecTBo 9acos Hata Bunpr,
n/n H3y4eHus | (popMbI
BCEro KOHTPOJIsI
KOHTPOJIbHbIE | IPAKTHYECKHE
padoThl padoThI
1. 1 0 0 YcrHbri
OcCHOBHBIE TOJOKEHUS ompoc;
MOJIEKYJISIPHO- KHHETUYECKOUN
TEOpPUHU CTPOCHHUS BELIECTBA.
OMBITBI, TOATBEPIKIAIOIITHE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJISIPHO -KUHETHYECKOU
TEOPHUH
2. 1 0 0 .
Macca u pa3mepsl aTOMOB YcTHbBIM
UMOJIEKYIT oTpoc;
3. i 1 0 0 YcTHbIN
Monenu TBEPAOTO, JKUIKOTO U
N OTpoc;
ra3000pa3HOr0 COCTOSHUMA poc;
BElIECTBA
4. 1 0 0 .
Kpucrannuueckue u amopgHbie VYcrabii
TBEpABIC TETA OTIpOC;
5. . 1 0 0 Y cTHBIN
OOBsICHEHNE CBOWCTB
. N oIpoc;
ra3oB,KUIKOCTEH U TBEPIBIX TEJ HA
OCHOBE TIOJIO)KEHUHN
MOJIEKYJIIPHOKMHETUYECKON TEOPUHN
6. 1 0 0 N
CmaunBaHUE U KaMUJUIIPHBIE YcrHbri
SIBJICHUS. oIpoc;
7. | TemnnoBoe paclIMpEHUE U CKATUE 1 0 0 .
[TucrMenHsbI
KOHTPOJIb;
8. | Temmneparypa. Buyrpennss sueprus | 1 0 0 N
patyp yIp P YcTHBIMI
oIpoc;
9. . 1 0 0 N
CriocoObl I3BMEHEHUST BHYTPEHHEH YcrHbri
SHEpPruu oIpoc;
10. 1 0 0 YcrHbri
Bunst
oIpoc;
TeIJIONePeIauM: TEIUIONPOBOTHOCTD,
KOHBEKIIUSA, U3Ty4YeHHUE




1.

KonnyecTBo TEmIoThH

Y cTHBII
0TIpoc;

12. | YaennHas TEII0EMKOCTh BEIIECTBA o
VcTHBIN
oTpoc;

13. | Pemenue 3agay, CBSI3aHHBIX C .

VY CTHBIH;
BBIYHCJIICHHEM KOJIMYSCTBA TCIUIOTHI
B oTpoc;
Y TETUIOEMKOCTH TP TETUIO0OMEHE
IInceMeHHbI;
KOHTPOIIb;;

14. nmaboparopHas;
JlaGopaTopHas paboTa paGora:: ’
Nel«MccenenoBanue sIBIECHUA ”?
TeruIooOMeHa TPy CMETINBAaHUHT
XOJIOAHOW U Topsiueil BOIbI»

15. jabopaTopHasi;
JlaboparopHas paborta patopHa;

Ny paborta;;
Ne2«Omnpenenenue ynenbHoi
TEIIJIOEMKOCTH BEIIIECTBAY,;

16. .
DHeprus ToIMBa. Y aenbpHas VCTHBIN
TEIJIOTa CTOPAHUS oTIpoc;

17. Y cTHBIN
3aKkoH COXpaHEHUS U MPEBpaICHUS

OIIpOC;
SHEPTHH B MEXaHUYECKUX U poc;
TEIJIOBBIX MPOIECCax

18. KonTtponbnas pabora Nel o Teme Kontponbnas
«TenioBeIe ABICHUS pabora;

19. .
[InaBnenue U oTBEp/IeBaHUE VCTHBIN
KPUCTAJUTMUYECKUX BEIIECTB oTpoc;

20. | YienbHas TEILIOTA IUIABIICHUS .

Y cTHBII
0TIpoC;

21. VcTHBIN
Pemrenne 3a7a4 Ha TIaBIICHUE U

OTpoc;
OTBEP/ICBAHUE KPUCTALTUICCKUX
BEIIECTB

22. .
[TapooOpa3oBaHue 1 KOHJCHCAIHS. VcTHEIH
Ucnapenue OIIpOC;

23. .
Kunenne. Y nenbHast TeILioTa YcTHEBIN
napooOpa3oBaHus 0TIpoc;




24.

Pemenue 3amau. TemiooOMeH u

Y cTHBIHT;
TEIJIOBOE paBHOBECHE. Y paBHEHUE

oIpoc;
TEI0BOro OasnaHca. .

IIuceMeHHbI;

KOHTPOIIb;;

25. naboparopHasi;
Bnaxnocts Bo3ayxa. JlabopaTopHas pabora; ’
pa6ora Ne3 «Onpenenenne ’
OTHOCHUTENLHOH BIXKHOCTH
BO3/IyXa»

26. .
[TpuHIUTIBEL paOOTHI TETUTOBBIX YcTHBIM
JIBUTATEIIEH OIIpoC;

217. YcrHbri
KII/I TermoBoro nBuraresnts.

OIpoc;
TenoBsle ABUTATENH U 3aIIATA poc;
OKpYKaIoIei cpebl

28.

KonTponbnas padota Ne2 o teme Kontponbnas
«TemnoBbie MpoOIIECCHD) pabora;

29. .
DneKkTpu3anus Tel YcrHbri
.B3zanmoieticTBre 3apsoKEHHBIX TET oTIpoc;

30. | 3akon Kymnona N
YcTHBIM
oIpoc;

31. | DnekTpuueckoe moie N
YcTHbI
oIpoc;

32. YcrHbri

[IpuHiun cyneprno3uiuu

N OTpoc;
anekTpudeckux nonei .Hocurenu poc;
INEKTPUUYECKUX 3apSAI0B

33. | Ctpoenue aToma .
YcTHBII
oIpoc;

34. | IIpoBOJTHUKH ¥ TUBICKTPUKA .
YcTHBIM
oTpoc;

35. [TucemeHHbIH

CamocTosTenpHas paboTa 1mo Teme
KOHTPOJIb;
«DNEKTpUYECKHUE 3apsIbl.
3apspKeHHBIE TeNNa U UX
B3anNMOJICHICTBHC)

36. o N

OnekTpudeckuit ToK. cTtounnku YcTHBIM

IMOCTOSAHHOI'O TOKa

OIIpoOC;




37. | DnexkTpuyeckas 1emnb .

p 1 YcTHbI
oIpoc;

38. DNEeKTPUYECKUI TOK B METaJUIaXx. VY cTHEBIN

JeicTBrs 2EKTPUIECKOTO TOKA OTIpOC;

39. | Cuna Toka .
YcTHbI
oIpoc;

40. naboparopHasi;

Jlaboparophas padota Ne 4 noteme paGora;;
w 29

«COopKa 3IeKTPUIECKO e

MOCTOSIHHOTO TOKa. M3mepenue

CHWJIBI TOKA B €€ Pa3JIn4YHbIX

y4acTKax»

41. | DneKTpuuecKoe HaNpsKEHUE .
YTl
OIpoc;

42. naboparopHasi;

JlaboparopHas pabota patopHai,
pabora;;
No5«U3mepenue u peryaupoBaHue
HaIPSKESHUS
43. o
ConpoTHBIIeHHE TPOBOIHUKA. VY CTHBIH
VY 1enpHOE CONPOTUBIIEHUE oIpoc;

44. | 3akon Oma 1 ydacTka Lenu .

AL YR H YTl
OIpoc;
45. | Pemenue 3ama4 Ha pacueT .
Y cTHBIHT;
COTMPOTHUBIICHUS MPOBOJHHUKA
oIpoc;
IInceMeHHBIN;
KOHTPOJIb;;
46. naboparopHasi;
JlaboparopHas paborta patopHai,
pabora;;
Ne6«PerynupoBanue cuibl TOka
peocTtaTom»
47. naboparopHasi;
JlaGoparopHnas pabota Ne pabora;;

7T«HccnenoBaHyue 3aBUCUMOCTH
CUJIBI TOKA, UYIIETO Yepe3
Ppe3UCTOp, OT COMPOTUBIICHUS
pe3ucTOpa U HaIPSHKEHUS Ha
pe3ucTope»




48. YcrHbri
[TocnenoBarensHOE U
OTIpOC;
napajuieJIbHOE COCTUHEHHE
MIPOBOTHUKOB
49. | Pemenue 3aja4 Ha COeTMHEHNE o
VY CTHBIH;
MIPOBOIHUKOB
OTIpOoC;
IInceMeHHBIN;
KOHTPOJIb;;

50. .
PaGoTta n MmontHOCTH YcTHbIi
AIEKTPUIECKOTO TOKA OIIpOoC;

51. naboparopHasi;
JlaboparopHas paborta paTopHa;

paborta;;
No8«3mepenre MOITHOCTH U
paboThI TOKA B SJIEKTPHUECKOM
JamIe»
52. | 3akon [xoyns - Jlenna .
Jlxoy I YcTHBIM
OTIpOoC;

53. YcrHbri
DNIEKTPUYECKHE [IeTTH 1 onpoc:
HOTPEOUTENH HIEKTPHIECKOM ’
sHepruu B ObiTy. KopoTkoe
3aMbIKaHUE

54. | Peenue 3a1ay Ha paboTy U .

VY CTHBIH;
MOIITHOCTB AJIEKTPUIECKOTO TOKA

OIIpOoC;

IInceMeHHBIH;

KOHTPOJIb;;

55. KontpoinbHas

KonTponbnas pabota mo

pabora;
Teme«PaboTa ¥ MOIITHOCTH
ANEKTPUIECKOTO TOKA

56. .
MarsuTHoe moJjie 3JEeKTPUIECKOTO YcTHBIN
Toka. OmeIT OpcTena oTpoc;

57. YcTHBIM
[TocTosiHHBIE MAarHUTBL. MarHUTHOE

OIIpoC;
moJie 3eMJTH | €T0 POJIb JUTS KU3HU
Ha 3emJe

58. naboparopHas;
JlaGoparopnas pabora Ne patopHas,

pabora;;

9« 3yuenune AeiCTBUS MarHUTHOTO
TI0JIsI Ha IPOBOJHUK C TOKOM)




59. N 1 0 YcrHbri
JlelficTBHEe MarHUTHOTO I0JIS Ha
OIIpoc;
MIPOBOJHUK C TOKOM.
DIEeKTpOABUTaTENb MOCTOSHHOTO
TOKa
60. 1 1 naboparopHasi;
Jlaboparopnas pabora Nel( 5 patopHas,
abora;;
«KoHcTpynpoBaHue u u3ydeHue P ”
pabOoTHI AIIEKTPOIBUTATEIIS»
61. | CamocrosTenbHas pabora mo reme | 1 0 N
Y cTHBI;
«MarHuTHbI€ SIBICHUS»
oIpoc;
IIuceMeHHbI;
KOHTpOJIb;;
62. 1 0 .
Omnbitel @apanest. SBneHue YcTHBIN
ANEKTPOMArHUTHON MHITYKIIUU OIIpOoC;
63. | IIpaBuino Jlenma 1 0 .
P ! YcTHBIM
OIpoc;
64. 1 0 .
OnextporerepaTop. CrocoOs YcrHbri
MOJTyYEHUS DJEKTPUUECKOM SHEPTrUn OIIpOoC;
65. 1 0 YcrHbri
DNEeKTPOCTaHIINHN HA
OIIpoc;
BO300HOBIISIEMBIX HCTOUHUKAX
SHEPIUH
66. 1 0 .
[ToBTOpeHue Temsl «TemtoBbie YcTHbI
MIPOLIECCHI» OIIpOoC;
67. . 1 0 .
IToBTOpenue Temsl «llocTOAHHBIN YcTHBII
ANEKTPUYECKUI TOK OTIpOoC;
68. 1 0 .
IToBTOpenue TeMbl «MarHuTHBIE YcTHbBIM
SIBIICHUS OIpoc;
OBIIIEE KOJIMYECTBO YACOBTIO | ©8 10
[TPOTPAMME

YYEBHO-METOANYECKOE OBECIIEYEHHE OBPA30BATEJIbHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYHEBHBIE MATEPHUAJIBI JIUIS1 YYHEHUKA

®dusuka, 8 kimacc/Ileppimkuna .M., UBanos A.U., AkimornepHoe obmiectBo «M31aTenbcTBO

«IIpocBelienney;

Beenute cBoii BapuanT:A.B. Ilepsimkna @usuka-8xia 2017 M. Ipoda;




METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

®duswnka, 8 kmacc/Ilepeimkun .M., BanoB A.U., Akiimoneproe o61iectBo "M3parenbcTBo
"[IpocBenienue";

A.B. Ilepprmkun @usnka-8ki 2017 M. [Ipoda

H.B. ®unonosuu Metoandeckoe nocodue 2015 M. [Ipoda

A.E. Mapow, E.A. Mapon CamocTosiTebHbIE M KOHTPOJIbHBIE paboThI-8 Kiace 2017 M. [Ipoda
B.B. lllaxmatosa ,O.P. llledep Jnarnoctuueckue padots -8 kinacc 2016 M. [Ipoda

A.E. Mapom, E.A. Mapon, C.B. Ilo3oiickuit Coopuuk Bonpoco u 3agaa 2015 M. [Ipoda

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/ http://www.e-
science.ru/physics http://nano-
edu.ulsu.ru http://www.all-
fizika.com/ http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
MATEPHUAJIBHO-
TEXHUYECKOE
OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O
MPOLHECCA

YYEBHOE OBOPYJIOBAHHUE

O6opynoBanue kabuHera GU3UKU

OBOPYJIOBAHME JJ151 TPOBEJEHUS JIABOPATOPHBIX, TPAKTUYECKHX PABOT,
JEMOHCTPAIIUM

OO06opynoBaHue 11 TPOBEACHUS JTa0OPATOPHBIX padboT
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