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MNOSACHUTEJIbHAS 3AITNCKA

CoxepkaHue MpOrpaMMbl HalpaBlieHO Ha (QOPMUPOBAHUE E€CTE-CTBEHHO-HAYYHOH TIPaMOTHOCTH
yyaluxcss M OpraHu3aluio u3y-dyeHus (U3MKH Ha JEATETbHOCTHOW OCHOBE. B Hel y4MTBHIBaIOTCS
BO3MOXKHOCTH mipenMeTra B peanmzanun  Tpeboanmii PI'OC OOO k miaHHpPyeMbIM JAYHOCTHBIM H
METANpPeIMETHBIM pe3yabTaTaM OOYUYCHHS, a TAKKE MEXKIPEIMETHBIC CBSI3H €CTECTBEHHO-HAYYHBIX
y4eOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusl.

OBLIAA XAPAKTEPUCTHUKA YUEBHOI'O ITPEAMETA «®U3UKA»

Kypc ¢umsukn — cucremMoo0pa3yrommii st €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIBbKY
(dbu3mdeckre 3aKOHBI JIEKAaT B OCHO-BE IIPOIECCOB M SIBJICHHM, W3YYaeMBIX XWMHEH, OHMOIOTHEH,
acTpoHO-MHeH W Qusnueckoi reorpadueii. du3mka — 3TO MPEIMET, KOTOPHIH HE TOIHKO BHOCHUT
OCHOBHOH BKJIaJl B €CTECTBEHHO-HAayYHYIO KapTUHY MHpPa, HO U IIPEOCTaBiIsAeT Hanboee CHbIe 00pa3Libl
MPUMEHEHUS! HAy4YHOI'O0 METO/A MO3HaHWUs, T.e. croco0a MONMyYeHHs TOCTOBEPHBIX 3HAHHHM O MHPpe.
Hakonen, ¢usuka — 3T0 mpeaMer, KOTOPbId Hapigy ¢ APYTMMH €CTECTBEHHO-HAYYHBIMH NpEeIMETaMH
JOJDKEH JaTh LIKOJIBHUKAM TMPECTaBICHUE 00 YBJIEKAaTEIbHOCTH HAYYHOTO HCCIe-JAO0BaHHA U PagoCTd
CaMOCTOATENBHOT 0 OTKPBITUS HOBOTO 3HAHMSL.

OnHa W3 TJIaBHBIX 3a1a4 (U3MYECKOro 0Opa3oBaHUs B CTPYKType oOIIero oOpa3oBaHHs COCTOUT B
(hopMUPOBAaHUM ECTECTBEHHO-HAYYHOM TPAaMOTHOCTH M UHTEpeca K HayKe y OCHOBHOM MAacChl
o0yJaro-Iuxcsi, KOTOpble B JailbHEHIIeM OyayT 3aHATBI B CaMBIX pa3HO- OOpasHbIX cdepax
nearenpHocTH. HO He MeHee BaXHOW 3amadell sIB-JISIETCS BBIBIEHHE M IIOATOTOBKA TaJIaHTIMBBIX
MOJIOABIX JIIOJEH Ul MPONODKEHHUSI 00pa3oBaHUs M JalibHEHIIEeH podeccHoHalb-HOW JeATeIbHOCTH B
0051aCTH €CTeCTBEHHO-HAYYHBIX HCCIICIOBAHNN U CO3JaHUM HOBBIX TeXHOJIOrui. COrnacHO MPUHATOMY B
MEXIyHa-pOAHOM COOOIIECTBE OMpeAeneHuto, EcTecTBeHHO-HayYHAas rpa-MOTHOCTh — 3TO CIIOCOOHOCTb
YeJIoBeKa 3aHMMAaTh AKTHUBHYIO TpaXk-JIaHCKYI0 TO3WIHUIO MO OOIIECTBEHHO 3HAYMMBIM BOMpOCAM,
CBSI3aH-HBIM C €CTECTBEHHBIMH HayKaMH, M €r0 TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHO-HAyYHBIMU
naessMu. HaydHOrpaMOTHBIM YeNOBEK CTPEMHUTCS y4acTBOBAaTh B apryMEHTHPOBAHHOM OOCYXIEHUU
po-0JieM, OTHOCSIIUXCS K €CTECTBEHHBIM HAayKaM M TEXHOJOIHMAM, YTO TPeOYeT OT HEero CIEAYHIIUX
KOMIIETEHTHOCTEM:

HAy4IHO OOBSICHATH SIBJICHNUA,

OLICHMBAThH ¥ IOHUMATh OCOOCHHOCTH HAyYHOT' O UCCIEAOBAHUS,

HWHTEPIPETUPOBATH AJaHHBIC M UCTIOIB30BATh HAYYHBIE JOKA3aTEIbCTBA IS IOTYYECHHS BHIBOOB.
Uzyuenne ¢u3nMkn cnoCOOHO BHECTH peIIAIOMIMK BKIad B (HOPMHU-POBaHHE €CTECTBEHHO-HAYYHOH
IPaMOTHOCTH 00Y4aIOIIHXCHL.

HEJIN N3YYEHUA YYEBHOT'O ITPEJIMETA «®U3UKA»

Henn wn3yueHus (QU3MKM Ha YpPOBHE OCHOBHOrO oOmiero oOpa3oBa-Hus ompenenceHsl B Konuenmun
npenofaBanus ydeOHoro mnpeamera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
Denepa-1uy, peaau3yIoOMUX OCHOBHBIE 00IIe00pa30oBaTeNbHbBIE MPOrPpaMMBbl, YTBEPKIEHHONW peleHneM
Konmnernn Munucrepcrsa npocsemenust Poccutickoit @enepanun, npotokon or 3 mekadps 2019 r. Ne
[TK-4BH.

Henmu nzyueHust Gu3nKu:

proOpeTeHne HHTEPeca ¥ CTPEMIICHHS 00YJaroINXCs K HAy4-HOMY U3YUEHHUIO TPHPOJBI, Pa3BUTHE WX
WMHTEIJIEKTYATbHBIX U TBOPYECKUX CITOCOOHOCTENH;

pa3BUTHE TIPEACTABICHWA O HAYYHOM METO/E MO3HaHUS H (QOpPMHU-POBAHUE WCCIEIOBATEIBCKOTO
OTHOILICHUS K OKPYIKAIOIINM SIBIIC-HHSIM;

(dhopMHpOBaHNE HAYYHOIO MHUPOBO33PEHHsI KaK pe3yjibTaTa H3y-YeHUS OCHOB CTPOEHHSI MaTepuu H
(dbyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

(dhopMHpOBaHKE MPEACTABICHUH O poiu (PU3MKH Uil Pa3BHTHUS JIPYTUX €CTECTBEHHBIX HAYK, TEXHUKU W
TEXHOJIOTUH;

pa3BUTHE TIPENCTAaBICHUH O BO3MOXHBIX chepax Oymymed mnpo-GpecCHOHATBHON MeATEeIhbHOCTH,
CBSI3aHHOM ¢ (PU3UKOM, MOJITOTOBKA K NaJIbHENUIIEMY 00yYEHHIO B 3TOM HaIlPaBIICHUH.

JocTimkeHue 3TUX IeNiell Ha YpPOBHE OCHOBHOI'O 0O0IIero oOpa3oBa-HHsI OOECIEUHMBAETCS pEIICHHEM
CIICAYIOIIUX 3a4a4:

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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npuoOpeTeHne 3HAaHWUM O JUCKPETHOM CTPOCHHMH BENIECTBA, O ME-XaHWYECKUX, TEIUIOBBIX,
ANEKTPUIECKUX, MATHUTHBIX U KBAHTO-BBIX SIBIICHHSIX;

IpUOOPETEHNE YMEHHUH OMUCHIBATh U OOBACHITH (PU3MUECKUE SAB-JIEHUS C UCIIOJIb30BAHUEM ITOIY4YEHHBIX
3HAHWI;

OCBOCHHE METOAOB PELICHUS MPOCTEUIINX PACUETHBIX 3a7a4 C UC-TI0JIb30BaHNEM (DU3NIECKUX MOAEICH,
TBOPUYECKUX M MMPAKTUKO-OPHEHTHPOBAHHBIX 3a1ay;

pa3BUTHE YMEHHUI HaOmIOAaTh MPUPONHBIC SIBICHHS M BBHIIOJHITH OMBITHI, JabOpaTOpHBIE PabOTHI H
9KCIIEPUMEHTAIILHBIE UCCIIE0-BaHUS C UCIIOIb30BAHUEM H3MEPUTEIBHBIX TPUOOPOB;

OCBOEHHE MPHUEMOB pabOThl ¢ MHpOpMANMENd (DU3MUECKOro COIEp-KaHMS, BKIIOUYas HHPOPMAIHMIO O
COBPEMEHHBIX JIOCTHIKEHHX (QU3UKH; aHAIN3 U KPUTHYIECKOE OllCHUBaHNE HH()OpMAIINY;

3HaKOMCTBO c0 cpepamu ipopeccnoHanbHON NesITeTbHOCTH, CBSI-3aHHBIMH C (PU3HUK O, 1 COBpeMEHHBIMU
TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha JTOCTIKEHUSIX (PU3MUECKON HAyKH.

MECTO YYEBHOTI'O ITPEJIMETA «®1U3UKA» B YYHEBHOM ITJIAHE

B coorerctBun ¢ ®I'OC OO0 ¢Qusuka sBusercss 00s13aTeNbHBIM NMPEIMETOM HA YPOBHE OCHOBHOI'O
obmero oOpa3oBanus. JlaHHas mporpaMma HpenycMaTpiBaeT n3ydeHne GU3MKu Ha 6a30BOM YpoB-HE B 8
Kiacce B 00béMe 68 yacoB 1o 2 yaca B HEHEIIo.

COJIEPXJKAHUE YUEBHOI'O ITPEAMETA
Pasznen 1. TeruioBeie ABIICHUS

OCHOBHBIEC MOJOXEHUSA MOJIEKYIIPHO--KUHETUUECKOU TEOPUM CTPOEHUS BewlecTBa. Macca u pasmepbl
aTOMOB M MOJEKYyJ. OMNbITh, MOATBEPKAAIOIINE OCHOBHBIC IMOJOXKEHUS MOJECKYISIPHO--KUHETUYE-CKOU
TEOpHH.

Mogenu TBEPAOTO, XKUAKOTO U ra3000pa3HOr0 COCTOSHUH Bemie-cTBa. Kpucramimdeckue u aMopQHbIE
tena. OOBsSCHEHUE CBOWCTB Ta30B, KHJIKOCTEH W TBEPABIX TENl Ha OCHOBE MOJOXEHUH MOJEKY-JISPHO-
-KHHETUYECKON TCOpUMU. CMauuBaHue u KaIlmUJUIAPHBIC SABJICHUS. TemmoBoe pacInpCHUC U CKaTHUC.
Temmieparypa. CBs3b TeMIEPaTypPhI CO CKOPOCTHIO TETIIIOBOT'O ABH-KEHHSI YACTHII.

Buytpennss sneprus CriocoObl M3MEHEHHs] BHYTPEHHEH SHEp-THH: TeIulolepenada W COBEpIICHHE
paboTel. Buas! Teronepeaauu: TEIONPOBOAHOCTh, KOHBEKIIHS, U3TyICHHE.

KomnuectBo TeminoTel. YienbHas TEIIOEMKOCTh BEIIeCTBa. Te-TUI00OOMEH W TeIIOBOE paBHOBECHE.
VYpaBHenue TemsoBoro 6anadca. [InaBaeHne um oTBepAcBaHUME KPUCTAJUIMYECKUX BEILECTB. Y eNb-Has
Temiota TuaBieHusi. IlapooOpazoBanue u kxonaeHcauus. Hcma-penme (MC). Kumenuwe. VYaenbHas
TEIJIOTa Mapoo0pa3oBaHUs. 3aBU-CUMOCTh TEMIIEPATypbl KUIIEHUS OT aTMOC(HEpHOTO JaBIICHHSL.
BrnaxxHocTh BO37yXa.JHEprus TOIUIMBA. YJENbHAs TEIyIoTa cropaHus.lIpuHINIB paGoThl TEIIOBBIX
meurateneid. KI1J] termmoBoro asuratens. TermoBele ABUTATENN M 3amuTa okpyxkaromei cpemst (MC).
3aK0H COXpaHECHMs U MPEBPAICHUS YHEPTUU B TEIIOBEIX Tpo-1ieccax (MC).

HemoHcTpanuu

1. HaGmronenne OpOYHOBCKOTO IBHIKEHUS

. Habnronenne nuddy3un

. HaGnronenwue siBneHmnit cMaunBaHUS U KallWJUISIPHBIX sIBJIC-HHAH
. HaGurotenne TemioBoro pacuivpeHus Teil

. 3smenenue naBiieHus ra3a nmpyu U3MEHEHNN 00bEMa M HarpeBa-HUU WU OXJIaKICHUH
. IlpaBuiia n3MepeHus TeMIepaTypsl

. Bugp! reronepenaun

. Oxna>xaeHue mpy COBEpPIICHUU padoTh

9. HarpeBanue npy coBepiieHUH padOTHl BHEIIHUMH CHUJIaAMHU

10. YpaBHeHHE TETIIOEMKOCTEN pa3IMyYHBIX BEIIECTB

11. HaGnroneHue Kumneuus

12 .HabnroieHre NocTosHCTBA TEMIIEPaTyPhI IIPH TUIABJICHUU

13. Monenu TenaoBLIX ABUTATENEH

03O0 DNk W

JlabopaTopHbIe paOOTHI U OIBITHI

1. OnbITHI 1O OOHAPYXEHUIO ASHCTBUS CHJT MOJIEKYJISIPHOTO IIPU-TSKESHUS

2.00bITH 1O BBIPAIIMBAHUIO KPHCTAIUIOB MOBAPEHHOW COJIM WIIM caxapa

3. OmbITHI 110 HAOIIOICHUIO TETIJIOBOTO PACIIMPEHHSI Ta30B, KHUI-KOCTEH U TBEPABIX TEl

4. OmpeneneHne AaBJcHIS BO3AyXa B OAJUTOHE TIITPUALIA
JIOKYMEHT NOZAMUCAH SNEKTPOHHOM MOAMMUCHIO

MYHULUMNAJIbHOE BHOAXETHOE OBLLEOBEPA30OBATEJ/IbHOE 01.10.24 06:37 (MSK) CeptudukaT 4A4862464B56C2F3790FFCOFBDBEID1A
YYPEXXAEHUE "BPOAKOBCKASl CPEAHSIS1 OBLLLIEOBPA30OBATEJIbHASA

LUKOJIA UMEHU FrEPOSI COBETCKOIO COHO3A BOPUCA UBAHOBUYA

KOHEBA", MNonosa Onbra BnagumMmpoBHa, AMPEKTOp




5. OnbIThHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHS BO3JyXa OT €ro o0b&Ma M HarpeBaHUs WU
OXJIAXKICHUS

6. IlpoBepka THITOTE3Bl JHMHEHHONW 3aBHCHMOCTH JUIMHBI CTOJIOMKA XHIKOCTH B TEPMOMETPHICCKOU
TpyOKe OT TeMITepaTypsI

7. HaOmoneHne wW3MeHEHWs BHYTPEHHEW OSHEPruM Tella B pe3yib-TaTe TeIIonepeadd W padoThI
BHEUTHUX CHII

8. UccnenoBanue siBICHUS TEIJIO00OMEHA MPH CMEIIMBAHUU XO-JIOAHON U TOPSYEii BOJIBI

9. OrmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJXYYEHHOI'O BOJOH IIpU TEIIOOOMEHE C HarpeTbIM
METAJNIMYECKUM LIUIUHIPOM

10. Ompenenenrie yaenpbHON TEIUIOEMKOCTH BEIIECTBA

11. UccnemoBanue mporecca HCIapeHus

12. OmnpenerneHrie OTHOCUTEIBFHOM BIIAXKHOCTH BO3TyXa

13. Onpenenenue yaenbHON TEIJIOTHI IIABJICHUS JIbAA

Paznen 2. DnexkTpudeckrue U MarHUTHBIE SIBICHUS

Onextpuzanus Ten. [[Ba poma snekTpudeckux 3apsAaoB. Bzammo-peiicTBHE 3apspKEHHBIX Tell. 3aKoH
Kynona (3aBUCHMOCTh CHUJIBI B3aWMOJICHCTBHS 3apsSKEHHBIX TNl OT BEWYMHBI 3apsA70B U PacCTO-SHUS
MEXIy TEITaMH).

OnexTpudeckoe mone. Hanpsok€HHOCTE 3eKTprdeckoro noisl. [IpuHINT Cynepno3uiny MeKTPUIECKIX
roJnieil (Ha Ka4eCTBEHHOM yYpPOBHe).

Hocurenn »snexTpudeckux 3apsmoB. OJNEMEHTapHBIA dJeKTpude-ckuid 3apsa. CTpoeHue aroma.
[IpoBOoIHUKM U TUANEKTPUKH. 3aKOH COXPaHEHUS JIEKTPUUECKOro 3apsiaa.

ONEeKTPUYECKUI TOK. YCIIOBHUS CYIIECTBOBAHMSI AJIEKTPHUUECKOTO TOKA. VICTOYHMKHM MOCTOSHHOIO TOKA.
JleficTBHSA 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XHWMHYECKOe, MAarHUTHOE). OJEKTPHUUYECKH TOK B
XKHUJKOCTSIX U Ta3ax.

Onextpuueckass uenb. Cuia Toka. OnekTpudeckoe HampsokeHne. CONpOTHUBICHHE IMPOBOIHHKA.
YaensHOE compoTHBIEHHWE BemecTBa. 3akoH Owma mig ydactka wenu. llocrmegoBarenbHoe W
rapajuieTbHOe COSeMHEHNE TIPOBOTHIKOB.

PaGora W MOIHOCTH ANEKTpHUYECKOro TOKa. 3akoH Jlkoyms— JleHma. Onekrpudueckne Lenud W
MIOTPEOUTENN AIIEKTPHUIECKOM SHep-THH B ObITY. KOpoTKOe 3aMbIKaHUeE.

[TocTossHHble MarHUTHL. B3aumoneiicTBUE MOCTOSIHHBIX  MAarHu-ToB. MarHuTHoe moiie. MarHuTHoe
nosie 3eMJIM M €ro 3HadeHue Juid Ku3HU Ha 3emuie. OnbIT Opcrena. MarHUTHOE TONe 3JIEKTPUIECKOTro
ToKa. [IpMeHeHne 3eKTpOMarHuToB B TeXHUKe. JlelicTBHe MarHUTHOIO MOJISl HAa IMPOBOJHUK C TOKOM.
ONeKTpoABHUraTeNb IOCTOSIH-HOTO TOKa. VICmonmb30BaHWE JJIEKTPOABHTraTeNeil B TEXHHYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTE

Omnpitel @apames. SIBmeHue dJIEKTpOMarHUTHONW WHAOyKIuH. l[lpa-Bumo Jlenma. DmekrporeHepatop.
Crioco0bl  TONMYYeHHs AIEKTPHYECKON SHEPruu. DIEKTPOCTAHIIMA Ha BO30OHOBISIEMBIX HCTOYHHKAX
SHEPIHH.

HemoHcTpanuu

1. DnexTpu3aius Tel

JIBa poJia 3NEKTPUYECKHUX 3apsI0B M B3aUMOJIEICTBHE 3aps->KEHHBIX TeJ
YCTpoiicTBO U J€CTBUE 3JIEKTPOCKONa

OnexTpocTaTndecKast HHIYKINS

3aKoH COXpaHEHUS dIEKTPUUECKIX 3aPsI0B

[IpoBOmHUKH W AUAIEKTPUKU

MojennpoBaHnue CUIJIOBBIX JIMHUM 3JIEKTPUUECKOTO MO

W cTouHMKY TOCTOSHHOTO TOKA

JlefiCTBUS 2IIEKTPUYECKOT O TOKA

0. DIeKTpUYECKUH TOK B JKUJTKOCTH

11. I'a30BbIit pa3psan

12. VI3MepeHune CHITBI TOKa aMIIepMETPOM

13. M3amepeHue AIeKTPUIECKOr0 HAMPSHKEHUST BOJIBTMETPOM

14. Peoctat u MarasuH CONPOTHUBIICHUM

15. B3aumopgencTBre NOCTOSHHBIX MAarHUTOB

16. MonenupoBaHie HEBO3MOXKHOCTH Pa3/eNeHUs OJI0COB MarHurTa

HO®NO LA W

17 MoaenmpoBaHie MarHUTHBIX TTOJTCH TTOCTOSSHHBIX MarHATOB
AOKYMEHT NOAMVCAH SMEKTPOHHOW MOAMMCHIO
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18. OmbIT Opcrena

19. MarauTHOe 1osye Toka. DNEeKTPOMArHHUT

20. Jle¥icTBHE MATHUTHOT'O TIOJIST HA TIPOBOAHUK C TOKOM

21 DnexkTpoaBUraTesb MOCTOTHHOTO TOKa

22. UccnenoBaHue SBICHUS 3JIEKTPOMATHUTHOW UHITYKIIUU

23. OnsiTel Qapanes

24. 3aBUCUMOCTh HAIMPABJICHUS UHIYKIIMOHHOT'O TOKA OT YCIIOBH €0 BO3HUKHOBCHHUS
25. DneKTporeHepaTop MOCTOIHHOIO TOKa

JlaGopaTopHbIe pabOTHI U OITBITHI

1. OmbITHI 110 HAOTIOACHUIO AICKTPU3AIMH T WHIYKIINECH U MPU COMPHUKOCHOBCHIH

2. WccnenoBaHue JeHCTBUS JIEKTPUUIECKOTO MOJI HA MPOBOJHU-KU U AUIIEKTPUKU

3. COopka u poBepKa paboThI AEKTPUIECKOH IIeTT TOCTOSTHHOTO TOKa

4. 3mepeHue u perylupoBaHUE CUIIbI TOKA

5. U3mepenue u peryaupoBaHue HAIPSHKECHUS

6. HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Y€pPe3 PE-3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaMpSKCHUS Ha PE3U-CTOPE

7. OmUBITBI, TEMOHCTPUPYIONINE 3aBHCHMOCThH JJIEKTPHUYECKOTO CO-TIPOTUBJICHUS IPOBOIHUKA OT €r0
JUTHHBI, TUIOIIAIH TTONIEPEY-HOr'0 CSUCHUS M MaTepraa

8. IIpoBepka mpaBuia CI0KEHUS HANIPSHKEHUN MTPH TTOCIIEI0BA-TETFHOM COSIMHEHUH JBYX PE3UCTOPOB
9. IlpoBepka mpaBuiia sl CHUJIBI TOKA TIPU MapaJuUIeIbHOM COEIN-HEHUH PE3UCTOPOB

10. Onpenenenre pabOTHI ANMEKTPUIECKOTO TOKA, UAYILETO Yepe3 Pe3ucTop

11. Onpenenenne MOLUTHOCTU 3IEKTPUUECKOr0 TOKA, BBIACIIEMON Ha pe3UCTOPE

12. UccrnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UIIYILIETO Yepe3 JIaM-TII0UKY, OT HAIPsSHKEHUS Ha HEl

13. Ompenenennie KI1JI narpeBaTens

14. MiccnemoBanre MarHUTHOT'O B3aMOJICHCTBUS ITOCTOSHHBIX Mar-HUTOB

15. V3y4erre MarHUTHOTO TIOJISl TIOCTOSIHHBIX MarHUTOB TPH X OObEIMHEHUH U Pa3IeIeHUN

16. UccnenoBanue NelCTBUS QJIEKTPUIECKOTO TOKa HA MATHUTHYIO CTPENKY

17. OmbITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTD CHIIBI B3aWMOJICH-CTBU S KaTYIIKH C TOKOM M MarHuTa OT
CHJIBI TOKA W HAaIlpaBJie-HASI TOKA B KATYIIIKE

18. M3ydeHue neicTBUS MarHUTHOTO MO HA MPOBOJHUK C TOKOM

19. KoHcTpyHnpoBaHHe M H3y4YC€HUE PaOOTHI 3JICKTPOABUTATEINS

20. Uzmepenue KI1JI anekTpoaBuratenbHOl yCTaHOBKU

21. OmpITBI MO MCCIECIOBAHUIO SIBJICHHS 3JIEKTPOMATHUTHON WHAYKIIMH: WCCICIOBAHWEC W3MCHEHHUI
3HAYEHUS W HAIIPABJICHHS WHAYKIIMOHHOTO TOKa

IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3VYJIbTATEHI
Uzyuenne ¢usukn B 8§ Kiacce HampaBlICHO Ha MJOCTH)KEHHE OOYYaIOUIMMHUCS JIMYHOCTHBIX,
MeTaInpeMETHBIX U MPEJMETHBIX PE3yIbTaTOB OCBOCHUS YU€OHOr 0 MpeaAMeETa.

JIMYHOCTHBIE PE3VYJIBTATBI

[TaTproTrnyeckoe BOCIUTaHHUE:

MIPOSIBJICHNE MHTEPECa K HCTOPHUHU M COBPEMEHHOMY COCTOSHUIO POCCHICKOMN (PU3NIECKOI HAYKH;
LIEHHOCTHOE OTHOIIEHHE K JOCTH)KEHUSIM POCCUHCKUX y4&-HBIX -(DU3UKOB.

I'pask taHCKOE M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:!

TOTOBHOCTh K AKTUBHOMY YYacTHIO B OOCYKIECHHUHM OOIIECTBEHHO--3HAUYMMBIX M 3THYECKHX MHpoOIieM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JOCTHKCHUHN (PU3HUKH;

OCO3HaHHUE Ba)KHOCTH MOPAJIbHO--3TUYECKUX MTPUHIIUIIOB B JIES-TEIbHOCTH YUEHOTO.

OcTeTu4ecKoe BOCIIUTAHUE!

BOCIIPUSITHE 3CTETUYECKUX KadecTB (PU3MUYECKOM HAyKH: €€ Tap-MOHWUYHOI'O TIOCTPOSHHS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

IleHHOCTH Hay4YHOT O MO3HAHUS:

OCO3HAHUE IEHHOCTH (U3MYECKOW HAayKHM KaK MOIIHOI'O HMHCTPY-MEHTa IO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTHM, BaXKHEHU-1IEH COCTABIISIONICH KYIbTYpbI;

pa3BUTHE HayYHOH JII0003HATENbHOCTH, HHTEPECA K UCCIIE0BA-TENbCKOM NeATEIbHOCTH.

dopMupoBaHUE KYIbTYPBI 310POBbS 1 IMOLIMOHATIBHOTO OJIAr OOy YHsl:

[IOKYMEHT MOAMWUCAH 3JTEKTPOHHOW NOAMNMCHIO
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OCO3HAHUE IEHHOCTH 0e30MacHOro o0pasa >KU3HHM B COBPEMEHHOM TEXHOJOIMUYECKOM MHUPE, BaKHOCTH
mpaBujl O€30IMaCHOrO TOBENe-HUS Ha TPAaHCIOPTE, HA J0porax, C OJJICKTPUYECKAM U TEIIOBBIM
000pyIOBaHWEM B JOMAITHUX YCIOBHSIX;

chOpMHUPOBAHHOCTh HABBIKA peIIEeKCHH, MPHU3HAHUE CBOETO Mpa-Ba Ha OMMOKY M TaKOro JXKe IpaBa y
JPYTOTO YeIIOBEKa.

TpynoBoe BocnuTaHue:

AKTUBHOE Yy4YaCTHE B pEIICHWU NPAKTUYECKMX 3agad (B paMKaX CEMbH, IIKOJbI, TOpojaa, Kpas)
TEXHOJIOTHYECKOW U COIMAIbHON HAPaBIEHHOCTH, TPEOYIOLIMX B TOM YMCIe H HU3NIECKUX 3HA-HUH;
UHTEPEC K MPAKTHYECKOMY HM3Y4YCHHIO MPO(GECCHid, CBSI3aHHBIX C PU3UKOM.

DKOJOTHYIECKOE BOCIIUTAHHE:

OpHEHTAITs Ha IPUMCHECHHNE (DU3NUECKUX 3HAHUHN JJIS PEIICHHUS 3a/1ad B 00JIACTH OKPY’KaoIIeH Cpelbl,
IIJIAHUPOBAHUS TIOCTYITKOB M OIEHKH X BO3MOKHBIX TTOCJIEACTBHH [T OKPY>KAIOIIEH cpe/ibl;

OCO3HAHUE TIIO0ATBHOTO XapaKTepa JKOJOTHYECKHUX IPOOJIEM U IyTel WX pelIeHusl.

Apnanranus o0y4aronierocss K U3BMEHSIONIMMCS YCIIOBHSIM COITHATBHOM U TIPUPOTHOMN CpE/Ib:

MOTPEOHOCTh BO B3aWMOJCHCTBUM IIPH BBHIMOJHEHUM HWCCICIOBA-HUH HM TPOCKTOB (PU3IUUECKOI
HaMpaBIEHHOCTH, OTKPHITOCTD OIBITY U 3HAHUSIM JAPYTUX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTUUe-CKYIO AESITeIbHOCTD;

MOTPeOHOCTh B (hOPMHPOBAHHMM HOBBIX 3HAHUH, B TOM 4HCIe (OP-MYJIUPOBATH HICH, IOHSTHS,
TUTIOTE3bl 0 (DU3MYECKUX OOBEKTAX U SIBICHUSX;

0CO3HaHHE Me(hUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETCHTHOCTEH B 00JIaCTH (DH3UKH;

IIJIAHUPOBAaHWE CBOETO PAa3BUTHS B TPHUOOPETEHUH HOBBIX (DM3H-YECKUX 3HAHUIA;

CTpEMIICHUE aHAJTN3UPOBATh U BBISBISATH B3AUMOCBSI3M IIPUPO-/IbI, OOIIECTBA U SKOHOMHUKH, B TOM YHCIIE
C HCIIOJIb30BaHUEM (PH3UYCCKUX 3HAHMIA,

OLICHKA CBOUX JCHCTBUI C Yy4ETOM BIIMSHUS Ha OKPYKAIONIYIO CpPEIy, BO3MOXHBIX TJ00aJBHBIX
MOCHEACTBUM.

METAIIPEJMETHBIE PE3VJIbTATHI

YHuBepcaibHbIE TTO3HABATEIbHBIE NEUCTBUS

bazoBric morundeckue neicTBUS:

BBISIBIISTH U XapaKTepU30BaTh CYIIECTBEHHBIC PU3HAKHA 00HEK-TOB (SIBIICHUH);

yCTaHaBIMBATh CYIECTBEHHBIN MPU3HAK KIaccH(PHUKaIMY, OCHO-BAHUS 71 000OIIEHNS U CPABHCHHUS,
BBISIBJISTh 3aKOHOMEPHOCTH M TPOTUBOPEYMsSI B pacCMaTpuBac-MbIX (DaKkTaxX, JAHHBIX U HAOMIOICHUSX,
OTHOCSIIUXCS K (DU3MUECKUM SBJICHUSIM;

BBISBJISTh MPHUYMHHO--CIICACTBEHHBIC CBS3M MPH M3YyYCHHH (DU3M-YECKHUX SBJICHHUW W IPOILIECCOB; JEIaTh
BBIBOZBI C MCIIOIB30BAHU-EM JCHYKTUBHBIX M WHIYKTHUBHBIX YMO3AKITIOYCHHM, BBIIBUTATh THUIIOTE3BI O
B3aUMOCBSI3AIX (PM3UIECKUX BEITUINH;

CaMOCTOSATEIFHO BHIOMpATh CIIOCOO pemieHus y4eOHOH (u3nde-cKod 3amadu (CpaBHEHHE HECKOIBKUX
BapHAHTOB pEIIEeHUs, BBHIOOpP HambOolee MOAXOMAIIET0 C YYETOM CaMOCTOSITEIHHO BBIJEIEH-HBIX
KpuTepueB).ba3zoBeie HcciIenOBaTENbCKUE JICHCTBUSAUCIIONB30BATh BOMPOCH KaK HCCIIEI0BATEIIbCKHIMA
WHCTPYMEHT MO3HAHUS;IIPOBOJUTh IO CAMOCTOSTEIILHO COCTaBJICHHOMY ILJIaHY OIIBIT, HE-CJIOXHBIN
(bU3HYECKUI SKCIIEPUMEHT, HEOOJIBIIIOE NCCIIEIOBaHNE (DU3UYCCKOTO SIBIICHHUS,

OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh HH(MOpMAIHMIO, TOMYYCHHYIO B XOJ€ HCCIICIOBAHUS
HWIHAKCIIEPUMEHTA;CAMOCTOATEIBHO  (POPMYNIHpPOBaTh O0OOIICHHS U BBIBOABI 10  Pe-3yJibTaTam
MIPOBENEHHOTO HAOJIFOICHHUS, OIBITA, UCCICAOBAHMS;ITPOrHOZMPOBAThL BOMOXKHOE JTalTbHEUIIICE pa3BUTHE
(hM3MUECKUX TPOIIECCOB, a TAaK)Ke BBHIIBUTATHh TNPEIIOIOKEHHS 00 WX PAa3BUTHH B HOBBIX YCIIOBHSX U
KoHTeKcTax.PaboTra ¢ mHbOpMauel:mpUMeHsTh Pa3InuHbIE METONbl, HHCTPYMEHTHI H 3alpOoChl IPU
MOKCKE U 0TOOpE MH(OPMAITUY HITH JTAHHBIX ¢ YYETOM IPEATIOKEHHON yueOHOM pu3niecKkoil 3a1auu;
aHAM3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETHPOBATh MH-(POPMAIIUIO pa3IMYHBIX BHIOB U (OpM
MIPEJICTABJICHUS;CAMOCTOSATEIIBHO BBIOMpATh ONTUMAJIbHYIO (OpMY TpeJCTaBie-HUsT HH(OPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIe 3aJauyd HECIOKHBIMH CXEMaMH, JUarpaMMaMid, WHOW TpaduKod H uX
KOM-OHHAIUAMU. Y HUBEPCATIbHBIC KOMMYHHUKATHBHBIC TCHCTBHUS

OO1exue:

B Xo0Jle OOCYXJEHHUs y4eOHOro Marepuaia, pe3yibTaToB j1abopa-TOpHBIX pabOT W TPOEKTOB 33/1aBaTh
BOMPOCHI 110 CYIIECTBY 00CYX/IaeMOW TeMbI U BBICKa3bIBATh WJICH, HAIIEJICHHbIE Ha pelle-HUe 3a1aqd 1
MoJIepKaHKue OJIaroKeIaTeIbHOCTH OOIICHUS;

COITOCTABIISATh CBOM CYXKJICHUS C CYXKICHHUSIMH JPYTHX YYaCTHU-KOB JMAJIOra, OOHApYXKUBaTh Pa3IU4NUe U

XOACTBO II I/IHI/II\/'I, BEI Th CB TOYKY HUSA B YCTHBIX W TMUCBMCHHBIX T TaxX; MMYOJINYH
JOKYMEHT NOAMNCAH 3NEKTPOHHOW MOANNCHIO
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MNPEACTAaBIATL PE3YJILTATBI BBIIIOJIHCHHOI'O (1)I/I3I/I1IGCKO-I‘O OIlbITa (SKCHepI/IMeHTa, HCCJICOOBAHMUA,
MIPOEKTA).

CoBMecTHas IeATEIHHOCTD (COTPYIHUYECTBO):

[IOHUMAaTh W HWCIIOIB30BATh MPEHUMYIIECTBA KOMAaHAHONW W HHIU-BHIyaldbHOH pabOTHI TIpU pEIIeHUU
KOHKPETHOH (PU3NIECKOH MPOoOIIeMBbl;

MIPUHUMATh [EJIX COBMECTHOH [EeSATeNbHOCTH, OpPraHW30BHIBATH JCHCTBUS IO €€ OCTHIKEHUIO:
pacmpeaensaTh poiH, OOCYXIaTh MPOIECCHl W Pe3yabTaThl COBMECTHOW pa0OThI; 0000INaTh MHEHUS
HECKOJILKUX JTI0JICH;

BBITIONIHSTh CBOIO 4acTh PabOThI, JOCTHras KadyeCTBEHHOrO pe-3yjibTaTa IO CBOEMY HAIPABICHUIO W
KOOpAMHUPYS CBOU ﬂeﬁCTBHH C APpYIruMHU 4JICHaAMU KOMaH/bI;

OLIEHMBATh Ka4yecTBO CBOET0 BKJIaJa B OOMUH TPOAYKT IO KPHUTE-PUAM, CaAMOCTOSTEIHHO
chOopMyITHPOBAHHBIM YIACTHUKAMHU B3a-UMOJCICTBHSL.

YHuBepcanbHbIE PETyISATUBHBIC NEHCTBUS

CamMoopranuzanusi:

BBISBJISITH TPOOJIEMBI B XKM3HEHHBIX M YYEOHBIX CHUTYyalHUsIX, Tpe-OYIOIIMX Ui pelieHus (HU3NIeCKuX
3HAHMUN;0pPHEHTUPOBATECS B PA3IMYHBIX MOJAXO/AAX TMPHHATHS peleHuil (MHAMBHUAyaJIbHOE, NPHHITHE
pelieHuss B TpyMIe, NPUHATHE PEHICHWH TPYIIOil);cCaMOCTOSTENIEHO COCTABIISATh ANTOPUTM PEIICHUs
(m3uueckol 3amaud WM TUTaHA HCCIENOBAaHUS C YYETOM HMMEIOIINXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHUpPOBAaTh Ipelylara-eMble BapHaHThl pEILCHHWU;JenaTh BBIOOp U OpaTh
OTBETCTBEHHOCTS 3a pemieHne.CaMOKOHTPOIb (peduiekcus):

JaBaTh AaJCKBaTHYIO OLIEHKY CHUTyallud M MpeaiaraTb IUIaH €€ H3-MEHEHUS;00bACHAITh NPUYHHBI
JOOCTHXEHHUS (HEAOCTHIKEHUS) PE3yJIbTaTOB JESITEIbHOCTH, JaBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;
BHOCUTH KOPPEKTHUBBI B JEATENLHOCTH (B TOM YHCJE B XOJ BBINOJI-HEHUS (PU3MUYECKOTO HCCIEIOBAHUS
WIH TIPOEKTa) HAa OCHOBE HO-BBIX OOCTOSTENHCTB, M3MEHHMBILIHMXCSI CUTYAI[i, YCTAaHOBJICHHBIX OIIMOOK,
BO3HUKIINX TPYAHOCTEN;0IIEHNBATh COOTBETCTBUE PE3YNIHTATA IIETTH U YCIOBUSAM.

OMOILMOHAIBHBINA HHTEIUIEKT:CTABUTh C€0sI HA MECTO APYTOro YeJIOBEKA B XOJ€ CIIOpa WM AUC-KYCCUM Ha
Hay4IHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHHUS U JIO-TUKY Apyroro.llpunsTue cebs u npyrux:
MIPU3HABATh CBOE MPaBO Ha OMIMOKY MPH PElIeHNH (U3NUECKUX 3a7ad WIN B YTBEP)KACHUSIX HA HAay4HbIC
TEMBI U TAKOE K€ MPaBO IPYroro

[MPEAMETHBIE PE3VJIbTATHI

[IpeamerHple  pe3ynpTaThl Ha 0a30BOM  ypOBHE JIOJDKHBI — OTpaxaTh CHOPMHPOBAHHOCTH Y
00yJaIOIMXCAyMEHUH {MCIOIB30BATh MMOHITHA: Macca M pa3Mepbl MOJIEKYJI, TEIJIOBOE ABIKEHNE aTOMOB
1 MOJEKYJI, arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAIJIMYECKHE M aMOp(HBIE Tejla, HACHIIEHHBII U
HEHAChI-LIIEHHBIN I1ap, BIAXHOCTh BO3/yXa; TEMIIEpaTypa, BHYTPEHHSII SHEPrusi, TEIJIOBOH ABUIATEINb;
3JIEMEHTapHBIN MEKTPUUECKUH 3apsill, HIEKTPHUECKOE 10JIe, IPOBOAHUKHU U JUIJIEKTPUKHU, O-CTOSHHBIHA
JNIEKTPUIECKUI TOK, MAaTHUTHOE TIOJIE;

pasnuyaTh ABJEHUs (TEIJIOBOE pacCIIUpEHHe/cKaThue, TeIlone-pefada, TeljIoBOe paBHOBECHE,
CMaurBaHUE, KalWUIApHbIE SBJICHMS, HCIApeHHe, KOHAEHCAlUs, IIIaBI€HUE, KpHUCTaIU3alus
(oTBepneBaHue), KUTIEHUE, TerIonepenada (TemIonpoBOJHOCT, KOHBEKILNA, U3ITydYeHNE); dJIeKTpU3alus
TeJI, B3aUMOICHCTBHUE 3aps/I0B, TEHCTBHUS dJIEKTPUUECKOT0 TOKa, KOPOTKOE 3aMbIKa-HHE, B3aUMO/ICHCTBHE
MarHuToB, JEWCTBME MarHUTHOTO TIOJNS Ha TPOBOJHHUK C TOKOM, JIEKTPOMAarHUTHAs WHIYKIHS) IO
OIU-CAaHUIO UX XapaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB, JEMOH-CTPUPYIOIIUX JaHHOE (PU3MUECKOE
SIBIICHUE;

pacro3HaBaTh NPOSBICHUE M3YYCHHBIX (U3MUECKUX SBJICHUH B OKPYXKAIOIIEM MHUDPE, B TOM YHCIE
¢usnveckue siBIEHUS B HPU-POJC: MOBEPXHOCTHOE HATSDKCHHE M KaNWJUISIPHBIC SBJICHUS B MPHUPOZE,
KpHCTaJIBI B Ipupoae, u3nydenne ConHua, 3aMep3a-Hue BoJoEMOB, MOpCKUe Opr3bl, 00pa3oBaHM e POCHI,
TyMaHa, WHes, CHera; JJIEKTPUYeCKHe SBICHUS B aTMocdepe, DIIEKTPUUE-CTBO YKUBBIX OPraHMU3MOB;
MarHuTHOE ToJie 3eMITH, Apeid Moiro- COB, POk MATHUTHOTO IOJIS JUIS JKU3HU Ha 3emiie, MOJSpHOe
CH-SIHHE;, TIPU JTOM TI€PEBOIUTH MPAKTHUECKYIO 3a7ady B Yy4eOHYIO, BBIJENATh CYIIECTBEHHBIC
CBOMCTBA/TIPU3HAKY (PU3HUECKUX SB-JICHHM;

OIUCHIBAaTh HM3YYCHHBIC CBOWCTBA Tel W (pU3MUECKUE SBICHUS, UC-TIONB3Yd (PU3MUYECKHE BEIMYMHBI
(Temmeparypa, BHYTPEHHSSI 3HEPIrus, KOJIMYECTBO TEIUIOTHI, YZAEIbHAas TEIIOEMKOCTh Belle-CTBa,
yaenpHas TEIUIoTa IUIABJICHUs, yJelbHas TEIUIoTa MapooOpa3oBaHMA, YAEIbHAs TEIJIOTa CropaHHs
TOIUMBA, KO3()(PHULIKU-EHT MOTE3HOr0 ACHCTBHSI TETUIOBOM MAaIIMHBI, OTHOCUTENbHAS BIa)KHOCTD BO3/lyXa,

f§ﬂ€KT[5I/I‘IECKI/II\/'I f??ﬂ”[[g, CHJIa TOKA, SJICK-TPUYCCKOE HAIIPAKECHUE, COIIPOTUBIICHUC ITPOBOTHUKA, YICIBHOC
JOKYMEHT NOAINMNCAH 3NEKTPOHHOW MOANNCHIO
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COMPOTHUBJICHUE BEIIECTBA, pabd0Ta M MOIIHOCTH AJICKTPUUECKOrO TOKA), MPHU OMHCAHUH MPABUIHHO
TpaKTOBAaTh (1)1/13qu01<1/1171 CMBICJI HCIIOJIb3YEMbBIX BCJIWYHWH, 0003HaYEeHNUsT U CANHUIIbI (1)I/ISI/I-T-IGCKI/IX
BEJIMYMH, HAXOAUTH (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHYUHY C APYTUMH BEITHYHHAMH,
CTPOUTH Tpay-KH N3yUEHHBIX 3aBUCUMOCTEH (PU3NYECKIX BEIHYNH;

XapaKTepU30BaTh CBOKMCTBA TeJ, PU3NYECKHUE SIBICHUS W TPO-IIECCHI, MCIIOIB3Ysl OCHOBHBIE TMOJOKCHUS
MOJIEKYJIIPHO-KHHETHYECKOM TEOPHH CTPOCHUS BEIIECTBA, NPUHIUI CYHEpHO3UIMK To-ield (Ha
KaueCTBCHHOM YPOBHE), 3aKOH COXPaHCHHUS 3apsjia, 3a-koH Oma Jjis ydacTka nemnu, 3akoH Jkoyns -
JleHiia, 3aKOH COXpaHEHUs SJHEPTUH; IIPU STOM JaBaTh CJIOBECHYIO (POPMYIUPOB-KY 3aKOHA U 3aIUCHIBAThH
€ro MaTeMaTUIEeCKOE BHIPAKCHHCE;

0OBACHSITE (1)I/ISI/IT-IECKI/IG IIpoUCCChl U CBOMCTBA TCJI, B TOM 4YHCJIIC U B KOHTCKCTC CI/ITyaHI/Iﬁ IIPaKTUKO--
OPUCHTHUPOBAHHOI'O XapaKTE-pa: BhIABIATh NPUYUHHO--CIICACTBCHHBIC CBA3U, CTPOUTH 00BsAc-Henne us 1 -
2 JIOTWYECKWX IMaroB ¢ omopod Ha 1 - 2 W3YYEHHBIX CBOWCTBA (DUBWUYECKUX SIBICHUH, (HHU3UMYESCKUX
3aKOHOB WITM 3aKO-HOMEPHOCTEW; pemiaTh pacdyETHbIe 3a1aud B 2 - 3 NEHCTBHSI, UCTIONB3Yys 3aKOHBI U
(hopmynbl, CBsi3bIBarONIMEe (DM3MYECKUE BEIMYHMHBI: HAa OCHOBE aHAllM3a YCIOBUS 3aJadd 3alliChIBATh
KpaTKOE YCIIOBUE, BBISB-JISTH HEJOCTATOK JAHHBIX JIJIS PEIICHUS 3a/1a4M, BRIOMPATh 3aKO-HbI U (POPMYIIBL,
HeoOX0ouMBble sl € pelieHus], TPOBOJUTh pac-4€Thl U CPaBHUBATh MOIYYEHHOE 3HaUCHHE (PU3HUECKOM
BCIINYH-HbI C U3BCCTHBIMHU JaHHBIMU,

pacCiio3HaBaTb HpOGJ’IeMI)I, KOTOPBIC MOXHO PCIIWUTH IPpU IMOMOIIH (1)I/ISI/IT-IGCKI/IX MECTOAO0B; HCIIOIb3Yyd
OMMMCaHuE€ UCCICA0BAHMsA, BEI-JACIIATE IMPOBEPACMOC MPEAIIONOXKCHNE, OLICHUBATL IMPABUJIBHOCTh IMOPAAKa
MIPOBECHUS UCCIIEIOBAHNUSA, IeaTh BEIBOJIBI;

MIPOBOJIUTH OMBITHI 10 HAOMIOCHUIO (PM3MUYECKHUX SBICHUH WM PU3NIECKUX CBOWCTB TeN (KaIMIUISIPHBIS
SIBIICHUSI, 3aBUCHMOCTh JIaBIICHWs BO3JyXa OT €ro o0bEMa, TEeMIIepaTyphl, CKOPOCTH IIpO-Iiecca
OCTBHIBaHUS/HATPEBAHUS MIPH U3IYYCHUU OT [BETA M3JTy-YalOIICH/OrIoNaroNiel MOBEPXHOCTH; CKOPOCTh
WCHApEHUsl BO-JIbI OT TEMIICPATYPhl KUJAKOCTH W IUIOM@AAA € TOBEPXHOCTH; 3JICKTPU3ANUS Tl U
B3aI/IMOILCI\/'ICTBI/IC DJICKTPUUCCKUX 3apAa0B; B33HMOI[CI>'ICTBI/IC IMOCTOSIHHBIX MAarnvTOB, BHU3YyaJIM3alusd
Mar-HATHBIX TIOJE€H ITOCTOSHHBIX MarHuToOB; ZICfICTBI/IS[ MAar"guTHOro 1101 Ha IPOBOAHHUK C TOKOM,
CBOWCTBAa DJEKTPOMArHWTa, CBOW-CTBA JJIEKTPOJBHTATENS IIOCTOSHHOTO TOKa): (OPMYIHpPOBATH
MIpOBEpsieMbIe TIPEANONOKEHNS, COOMPaTh YCTAaHOBKY W3 TPEUIO-)KEHHOTO OOOPYHOBAaHUS; OIHCHIBATH
XOJI OTBbITa ¥ POPMYIIMPO-BATh BBIBOBI;

BBITIONHATh TPSIMBIE HM3MEpPEHHUS TEeMIEPaTyphl, OTHOCHTEIHHON BIAXXHOCTH BO3/1yXa, CHIBI TOKa,
HaIPsDKEHUS ¢ UCTIONB30BAaHUEM aHAIIOTOBEIX MPUOOPOB M AATYMKOB (DU3MYECKUX BEIHYWH; CPABHUBATH
pe3yabTaThl U3MEPEHUN ¢ yU4&TOM 3aJJaHHON aOCOMOTHOW MOTPEIIHOCTH;

MIPOBOJIUTh UCCICAOBAHUE 3aBUCHUMOCTH OJHON (DM3MUYECKOW BE-JIMYMHBI OT JPYroil C MCIIOIb30BAHUEM
IPAMBIX I/I3MepeHI/Iﬁ (SaBI/ICI/IMOCTB COIMPOTHUBJICHUA IMPOBOJHHUKA OT €0 JJIMHBI, IIJIomagn IMOInCpEeYHOro
CeUEHUS U yJeNFHOTO0 COMPOTHBIIEHHUS BEIIECTBA MPOBOJHUKA; CHIIBI TOKA, UAYIIErO Yepe3 MPOBOIHUK,
OT HaIpsi-KeHWsI Ha TIPOBOJHHKE;, MCCIEIOBAHUE IOCIEOBATENHHOIO W Ia-pajuleIbHOTO COSAMHEHUH
MIPOBO/IHUKOB): TUTAHUPOBATh HCCIEN0-BaHUE, COOMPATh YCTAHOBKY W BBITIONHATH M3MEpPEHUS, CIEAys
MIPEUIOKEHHOMY TUIaHy, (UKCHPOBATh pe3yNbTaThl TONYYSHHOH 3aBUCHMOCTH B BHJIE TaONUI] U
rpavKOB, IEeNaTh BEIBOJBI IO PE-3yJIbTaTaM HCCIIEIOBAHHS,

MPOBOJUTh KOCBEHHBIC H3MEpeHHs] (U3NYECKMX BeIHYUH (ylIelb-Has TEIUIOEMKOCTh BeIIECTBa,
COMPOTHUBJICHUE MPOBOJHUKA, Pa-00Ta W MOIIHOCTH DJIEKTPUUYCCKOTO TOKA): MIAHUPOBATH M3MEpe-HHUS,
coOMpaTh JKCICPUMEHTAIBHYIO YCTAHOBKY, CIEIys TPEII0-)KCHHOM WHCTPYKIMU, U BBIUUCIATH
3HAYCHHUEC BCIINYUHBI,

coOII0aTh TIPaBHIIa TEXHUKH O€30IMaCHOCTH IpH paboTe ¢ 1ab0-paTOPHBIM 000PYTOBAHUEM;
XapaKTepHU30BaTh MPUHITUTBI ACHCTBUS W3YUEHHBIX MPHOOPOB W TEXHUYECKHUX YCTPOWUCTB C OMOPOH Ha
¥X omucaHus (B TOM 4YHC-JIe: CHUCTeMa OTOIUICHHS JIOMOB, TUTPOMETp, IapoBas TypOWHA, aMIepMeTp,
BOJIETMETP, CYETYMK JJICKTPUYECKONW SHEPrHH, 3JICK-TPOOCBETHTEIBHBIC TPHOOPHI, HArpeBaTEIbHBIC
ANEKTPONPHOOPBI  (MPUMEPBI), IEKTPUUCCKUC MPEAOXPAHUTEIH; 3JICKTPOMATrHUT, BJICKTPOJBUTATEIb
MOCTOSIHHOT'O TOKA), HCMOB3Ysl 3HaHUS O CBOWCTBaX (U3MUYECKUX SIBICHUH U HEOOXOJUMbIe (PU3MUECKHE
3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHWYECKHE YCTPOHCTBA M W3MEpUTENb-Hble TPHOOPHI MO CXeMaM |
CXEMaTHYHBIM pPUCYHKaM (OKHUAKOCT-HBII TepMOMETpP, TEPMOC, IICHXPOMETp, THUTPOMETp, IBUTATENb
BHYTPEHHETO CrOpaHHs, OJIIEKTPOCKOIl, PEOCTaT); COCTaBISATh CXe-Mbl JJIEKTPUYECKHX IIeTed C
MOCTIEIOBATENIFHBIM W TApaJuIeib-HBIM COEJMHEHUEM »JJIEMEHTOB, pa3jinuas YCIOBHbIE OOO3HAYCHHS
3JIEMEHTOB AJIEKTPUYCCKUX IICTICH;

MIPUBOAUTH MPUMEPBI/HAXOJUTh UH(POPMAIIHIO O TPUMEpaXxX MPaK-TUYECKOr0 UCTIOIb30BAHMS (PU3NICCKUX

HAaHUIl B TI0B ILHBVHIZ N3HN I TICUCHUA ITAaCHOCTH ITPpHU IMCHUHA IIpUoO-paMHu U
JOKYMEHT NOAMNCAH 3NEKTPOHHOW MOANNCHIO
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TEXHUYECKHMH  YCTPOHCTBaMH, COXpPaHEHHUS  3[0POBbS M COOJIOJCHUS HOPM 3KOJOTHYECKOTO
TOBEJIEHUS B OKpY>Kalolllel cpee;

OCYLIECTBIIATh  NMOMCK  HMHpopManuu  (GHU3MUECKOro  coxepxaHusa B ceTu VHTepHET, Ha OCHOBE
HMEIOIUXCS 3HAHUH M IyTéM CpPaBHEHUS [ONOJIHMUTENIBHBIX HMCTOYHUKOB BBIACIATH HH(OpMALHMIO,
KOTOpas SIBJISIETCSA IPOTUBOPEUUBON HIIM MOKET OBITh HEJOCTO-BEPHOM;

WCTIOJIb30BATh NPH BBIOJHEHWH Y4YEOHBIX 3aJaHUM HAayYHO--TIO-NYJSIPHYIO JUTEpaTypy (usuueckoro
COAEpKaHUs, CIPaBOYHbIE MaTEpUAIIbI, pecypchl ceTH MHTepHeT; BlaaeTh NpuéMaMi KOHCIIEKTHPOBAHHUS
TEKCTa, Mpeodpa3oBaHusl HHYOPMAIIUHN U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

co3JaBaTh COOCTBEHHBIC NMHCBMEHHBIE M KpaTKUE YCTHBIE cooOmie-Husa, 00o0mas nHGOpMaLUI0 H3
HECKOJIbKUX UCTOYHHKOB (PH3H-YECKOT0 COJCPKAHMUS, B TOM YHUCIIE MMyOIHMYHO MPENCTABISATD Pe-3yIbTaThI
MPOCKTHOW WIJIM UCCIEJOBATEILCKON JIEATENLHOCTH; NP 3TOM TI'PAMOTHO HCIIOJIB30BATh M3y4YCHHBIH
TTOHATHHHBIN aIl-Tapat Kypca GU3UKH, COMMPOBOXKAATh BRICTYIUICHHUE TIPE3eHTA-ITUCH;

IpU BBINOJHEHUM YYEOHBIX IIPOEKTOB M HCCIENOBaHUN (PU3NYe-CKUX MPOLECCOB PACIPEACNATh
00513aHHOCTH B TIPYIINIE B COOTBET-CTBUH C IOCTaBICHHBIMH 3aJauaMHU, CICIUTH 32 BBHIIIOJTHEHUEM IUIaHA
JOEUCTBHI U KOPPEKTUPOBAThH €r0, aJeKBaTHO OLCHWBATh COOCTBEHHBIH BKJaJ B JEATEILHOCTD TPYIIILI,
BBICTPanBaTh KOM-MYHUKaTHBHOE B3aUMOJICHCTBHE, IPOSBIISSl TOTOBHOCTh pa3pe-1uaTh KOH(DIUKTHL.

®opMbl OpraHu3anuu o0y4eHust

OcCHOBHOI1 (hOpMOIi OpraHM3alnK y4eOHO-BOCIIUTATEILHOW PAa0OThl ¢ y4YalllMMHUCS B IIKOJIE SBISACTCS
ypoK (YpOK O3HAaKOMJIEHHS C HOBBIM MAaTE€pHaJiOM, YPOK 3aKpeIUIeHUs M3YyYeHHOTO, YpOK NMpPUMEHEHHS
3HaHMU U YMEHUH, YPOK 0000IIEHN U CHCTEMAaTH3allNK 3HAHUN, YPOK TPOBEPKHU M KOPPEKIMH 3HAHUH U
YMEHUH, KOMOMHHUPOBAaHHBIA YPOK) OJHAKO, B 8 KJIacCe€, MOT'YT ObITh MCIOJB30BAHBI U APYTHE (POPMBI
obyuenwus. [IpuMeHnenre pa3zHOOOpa3HBIX, HECTAHIAPTHHIX (OpM OOYUCHHS JOJKHO B IEPBYIO OUYCPENIb
COOTBETCTBOBaTh HWHTEIUIEKTYAIBHOMY VPOBHIO pPa3BUTHS OOYYAIOMIMXCS W WX TCHXOJOTHYECKUM
0COOCHHOCTSIM.

K necranmaptaeiM hopmaM 0O0ydeHUs GU3NKU B MIKOJIE OTHOCSTCS: JIGKIUH, CEMUHAPBI, KOHCYJIBTAILINH,
MPAKTHKYMBI, TUIAKTUYECKHIE UTPBI, YPOKH-3a4€Thl, Pa00Ta B TPyIIax.

Buapl yueOHOI 1eSITeILHOCTH

Buodwi desmenvrnocmu co cnogecHoii 0cHogol:

CamocrosiTenpHas paboTa ¢ yaeOHUKOM, dJIEKTPOHHBIMU 00pa3oBaTensHBIMU pecypcamu (DOP)
[TonroroBka u npecTaBiIeHNe ITyOJINYHOTO BRICTYIIJICHHS B BUJIE TIPE3CHTAIINN

[Tonck nHbOpMAIUHN B 3NIEKTPOHHBIX CIIPABOYHBIX M3AAHUSAX: IEKTPOHHOW IHIIMKIIONEINH, CIIOBAPSX, B
cetn IHTEepHET, DIIEKTPOHHBIX 0a3ax U OaHKax JTaHHBIX.

OT10op U cpaBHEHHME MaTepHaia U3 HECKOJIbKMX MCTOYHHKOB (00pa3oBaTenbHbIi pecype cetn MHTEpHeT,
30P, Tekct yuyeOHMKa, TEKCT HAYYHO-IIOMYSPHON JINTEPATyPhl)

CocraBiieHre C MOMOIIBIO Pa3INYHBIX KOMIBIOTEPHBIX CPEICTB OOYYEHHUs IUIaHA, TE3UCOB, PE3IOME,
AHHOTAIH, aHHOTHPOBAHHOI'O 0030pa JIUTEPATypHhI U JP.

[MoaroroBka BHICTYIUIEHHH M JIOKJIQJIOB C MCIIOJIb30BaHUEM Pa3HOOOPa3HBIX MCTOYHHKOB MH(MOpMAIUU.
Pemenue 3amayu. Brimonaenne TecToBBIX 3amannid. [lonck mHMOpManuy B CETH HHTEPHET U COCTaBIICHHE
CpaBHHTENBHON TaOmuubl (oOpa3oBarenbHBIN pecypc cetu MaTteprer, DOP, Texct ydeOHHMKA, TEKCT
Hay4JHO-TIOYJIIPHOH JINTEPATYPHI)

Buovl deamenvrHocmu Ha ocHose gocnpusmus oopasa:

[Ipocmotp u 0bcyxkaeHue yueOHbIX (PUIBMOB, Tpe3eHTauui, ponukoB Habmronenue 3a JeMOHCTpalisIMH
npenofasarens OObsICHEHUE U HHTEpIpEeTalns HaOMoJaeMbIX SBICHUN

Amnanmu3 rpadukoB, Tabnui, cxem M3ydenne ycTpoiicTBa MEXaHM3MOB M MTPUHIIHAIIA UX JICHCTBUS

AHanu3 TPOW3BOJCTBEHHBIX CHTYallMi, CHUTYaTUBHBIX 3amad VI3ydeHuwe mocieaoBaTeIbHOCTH
BBITIOJTHEHUSI OTIEpaliiii AHAIIN3 MMPOOJIEMHBIX YICOHBIX CHTYaITHi

Buowi desamenvrocmu ¢ npakmuyeckou 0CHOBOU.

[TocTaHOBKa ONBITOB JIJIs IEMOHCTPAIIMH TPYIITIS

[MonroroBka u odopmiieHHE C MOMOIIBIO MPUKIAJHBIX MPOrpamMM OOIIEro Ha3HAYEHHUsS pPe3yNbTaTOB
CaMOCTOSITENBbHON- paboThl B XOzAe Y4eOHOM W HaydHO-IIO3HABATEILHOM JNesITeNbHOCTH BrlnmonHeHue
nabopatopHbix pabor. [IpoBemeHwe HCCIEAOBATENBCKOrO OJKCIEepUMeHTa. MonenupoBaHue U
KOHCTpyHpoBaHue. Perenne skcriepuMeHTaabHBIX 3aa4.
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TemaTH4eckoe INJIAHUPOBAHUE

Ne | HaumeHoBaHue pa3aesioB U TeM KO | 30p o0opynoBaHue
n/ JIH
n yec
TBO
yac
OB
Pa3ned 6. TenJioBble siBJIeHUSI 28
CTpoeHue H cBOIiCTBA BelllecTBa 74
1 WHCcTpyKTa)k MO TexHHKe Oe30MacHOCTH Ha ypokax ¢usuku. | 1 "BUJAEOYPOK
OCHOBHBIE TIONOXXEHUS MOJIEKYIAPHO- KHHETUYECKOW TEOpUHU N: ®uzuka 8 ka
CTPOEHMUS BEIIECTBA acc" Ha YouTube
2 Macca u pa3Mepbl aTOMOB U MoseKyil. OnbIThl, moATBepkaaromue | 1
OCHOBHBIE TIOJIO’KEHHSI MOJIEKYIAPHO-KHHETHUECKON TEOpUU
3 BbpoyHoBckoe nBHKEHHE. 1
4 Cunsl  B3auMopedcTBUs Mojekyd. CTpoeHue ra3000pasHbIX, | 1 "BUAEOYPOK
JKAJKAX U TBEPABIX TEI H: ®dusuka 8 K
acc" Ha YouTube
5 Kpucrannmmueckue u amopdHbIe Temna. 1
6 CMmaunBaHKe U KaWUISIpHBIC SIBJICHHUS. 1
7 TemnoBoe aBMkeHUE. Pacipenue u cxxaTue. 1
TensioBble mMpoecchl 21
8 Temneparypa u TEIJIOBOE PAaBHOBECHE 1
9 BHyTpeHHss 3HEprus u crnocoObl ee N3MEHEHUSI. 1 "BUAEOYPOK | nmatumk
N: ®usuka 8 k1 | Temmeparypsl, JBe
acc" Ha YouTube | gocku, nBE
CBUHIIOBBIE
TUTACTHHKH,
MOJIOTOK
10 | Buapl Teruronepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, n3lyde- | 1 "BUAEOYPOK | nBa JATIAKA
HHUE. N: ®u3uka 8 ki1 | TeMnepaTypel,
acc" Ha YouTube | mamma, nuct Genoi
n 4yépHOil Oymarw,
CKOTY
11 | KonuuectBo TermnoThl .EQMHHUIBI KOTHYECTBA TEILIOTEI. 1
.12 | YnenpHas TETUIOEMKOCTh BEIIECTBA 1
13 | Pacuer xonmmdvecTBa TEIUIOTHI, HEOOXOIMUMOTrO Ui HarpeBaHus | 1
TeJa MITH BBLACISEMOrO UM MPH OXJIAXKICHHH.
14 | Pemenue 3a1a4 Ha pacyeT KOJINYECTBA TEIJIOTHI. 1
15 | TemnooOMeH . YpaBHEHUE TEIJIOBOTO OaaHca. 1
16 | «HUccnenoBanue siBJieHHs1 Tema000MeHa TpU cMemuBaHuu | 1 Jatuukremnepartyp
X0JIOAHOM bl, TEpMOMETD,
U ropsiueii Boabl.» Jlaboparopnas padora Nel T.b KaJIOPUMETP,
MEH3YpKa,
nabopaTopHbie
CTaKaHBbI, TOpsIas u
XOJOAHAs BOAA
17 | Onpenenienue yaeabHO’ TemoémkocTu | 1 JaTuamk
BemecTBa.».Jladboparopuas padora Ne2 T.b. TEMIIEPaTypHlI,
TEPMOMETP,
KaJOpUMeTp,
ropstaast u
XOJOAHAS BOJA,
MEPHBINA  WIMH]P
[OKYMEHT MOAMMWCAH 3MEKTPOHHOW MOAMMCHIO rpy3
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https://youtu.be/d6G-FColI9s
https://youtu.be/d6G-FColI9s

HWIMHAPUYECKUH C

KPIOUKOM,  HHTb,
JIEKTPOHHBIE BECHI
18 | IInaBneHne W OTBEpACBAaHME KPUCTAIIMYECKMX  BemecTs. | 1 http://class- JaTYUK  TeMIepar
VY aenbHas TEmioTa MiaBIeHUS fizik.ru/v8.html pbl,  KaJOpPHUMETD,
COCyl C TarolluM
JIBJIOM, cocyn
C BOJIOH,
JJIEKTPOHHBIE BECHI
19 | ITapooGpa3oBanue u kKoHAeHcanws. Mcmapenue. 1 TATIHK
TEeMIIepaTyphl,
pobupKa,
JUCTOYKH OyMarw,
PE3UHKH,  pa3HbIE
CIHUPTHI
20 | Kunenue. YaenbHas Teruiota mapooOpa3oBaHHs. 3aBUCHMOCTH | 1 http://class-
TEeMIIEPaTyPbl KUIIEHUS OT aTMOC(EPHOTO JaBJICHUS. fizik.ru/v8.html
21 | BnaxxHOCTh BO3JyXa. 1
22 | «OnpenesieHHe OTHOCUTEIbHOM BJIAKHOCTH BO3YyXa) 1 JaTumk
JlabopatopHas padora Ne3 T.b TeMIIepaTyphl,
TEPMOMETP, Mapis,
COCYJ C BOJIOM
23 | Dueprus TomimBa. Y IenbHasl TEMI0Ta CrOPaHUsl TOIUIHBA 1
24 | Dueprus TommBa. Y ieNbHAasl TEMJIOTa CrOPaHUsl TOIUIHBA 1
25 | Pemenue 3amad 1mo TeMaM «3Heprus TommmBay, « KIIJ] termmmooro | 1
JBUTaTENISL.»
26 | 3akOoH coXpaHEHHs M NPEBpAILCHHUS SHEPrud B MeXaHW4YecKux u | 1
TETJIOBBIX MpOoLeccax.
27 | TloBropenue Tembl «TerioBble SBICHUS 1
28 | Kontpoasnasi padoraNel 1o reme « TensioBbie siBJIeHHS 1 duzunka.
JmgakTudeckue
MaTepHabl. 8
Kjacc  (aBTOpHI:A.
E. Mapon, E. A.
Mapon)
Pa3nen 7. DjaekTpuyecKrue H MATHUTHBIE SIBJIEHUSI 37
JileKTpUYecKHe  3apsaabl.  3apsbKeHHble  Tejda M HX | 7
B3auMojelicTBHe
29 | Dnextpuzanus Ten. [IBa poga 3IEKTPUUESCKUX 3aPSI0B. 1 https://youtu.
http://class-
fizik.ru/v7.htmle/
FVCWsw
30 | Dnexrpockorn. [IpoBOTHUKHN U AUINEKTPUKH. 1
31 | BzaumopeiicTBre 3apsHkeHHBIX Tel. 3akoH Kyimona 1 https://youtu.be
[9stUyR_ORXcC
32 | Onexrpuueckoe mone. [IpuHnun cymeprnosunuu 3aekrpudeckux | 1
TIOJIEH.
33 | HenuMocCTh 3IEKTPUYECKOro 3apsiaa. DIEKTPOH. 1
34 | CrpoeHne aTOMOB. 1
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https://youtu.be/9stUyR_0Rxc
https://youtu.be/9stUyR_0Rxc

35 | 3aKkoH cOoXpaHEeHHUs IJIEKTPHUECKOrO 3apsiaa 1
IHocToSIHHBIN 3TeKTPHYECKHUI TOK 20
36 | Dmexkrpuueckuii TOK B Merayuiax. Mcrounumkm snextpuueckoro | 1
TOKa.
37 | DnexTpuyeckas Ierb U €¢ COCTABHBIC YACTH. 1
38 | JleficTBHUsA  DIIEKTPUYECKOTO TOKa (TEINIOBOE, XuHMHUecKkoe, | 1
MarHuTHOE)
39 | DrexTpUYeCcKHil TOK B JKHUAKOCTAX M Ta3ax 1 https://youtu.be/K
Omkh8e8ieg
40 | Cuna Toka. AMnepmerp. M3mepeHne cuiibl TOKa. 1
41 | Daekrpuydeckoe HaIpspKeHHe .BonsT™meTp. U3smepenue | 1
ANIEKTPUIECKOTO HATIPSKEHHUSL.
42 | CompoTHBIIeHHE TPOBOAHWKA.  YJAenbHOe  compoTuBieHue | 1 Jatuux TOKa,
BewecTsa. Peocratsl. peocrar, UCTOY-
HUK MUTaHUS,
KOMIUJIGKT — TIPOBO-
JIOB, KITIOY
43 | 3axon Oma ans ydactka nenu. Permenne 3aqa4d Ha 3akoH OMa. 1 JlaTumk TOKa,
JATYNKHATIPSKEHU
o, amIepMeTp
JBYXIIPEJEIIbHBIN,
BOJILTMETD,
PE3UCTOPHI,
WCTOYHHK MHUTAHUS,
KOMILJIEKT
MTPOBOJIOB, KITFOY
44 | IlocnemoBatenbHOE U MAPaUIEIbHOE COSIMHEHNE IPOBOTHUKOB 1
45, | Pemmenne 3amad  Ha TOCIENOBAaTEeNbHOE M MapajuieibHOE | 2
46 | coenuHeHUE MPOBOJHHKOB.
47 | «3mepeHne u peryjupoBaHue CHJIbI TOKa» . Jlabopatopras | 1 Hatauk TOKa,
pabora Ne 4 aMIIepMETp
IBYXIIpENEeNbHBIH,
WCTOYHHK MUTaHUS,
KOMILIEKT
MPOBOJIOB,
PE3UCTOPBI, KITIOY
48 | «IIpoBepka mpaBWja s CWIbI TOKa NpPH NapajuiejbHoMm | 1 JaTumk TOKa,
COeIMHEHUH Pe3UCTOPOB.» JlabopaToprast pabora Ne5 aMIIepMETP
HNuctpykuus no T.b JBYXIIPEJEIbHBIN,
WCTOYHHK MUTaHUS,
KOMILIEKT
MPOBOJIOB,
PE3UCTOPBI, KITIOY
49 | «IlpoBepka mpaBWJIa  CJOKeHUSl  HampsbkeHWii  mpu | 1 HaTunx Harps
nocJe0BaTe IbHOM coeTMHEHUH JABYX Pe3uCTOPOB» KEHHS, BOJBTMETP

JlabopaTtopnas pabora Ne6 Mucrpykuus o T.b

JByXIIpe- NEJbHBIH,
HCTOYHMK MIUTAHUSA,
KOMILJICKT
MIPOBOJIOB,
PE3IUCTOPEIL, KIHY
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50

Pemennie 3amau mo Tteme «Cuiia TOKAa, HaNpsKeHHe,
COMPOTHUBJIEHHE.)
51 | KouTpoabHasi padora Ne2 no Tteme «Cuiaa TOKA, dusuka.
HamnpsKeHue, CONpPOTUBJICHHE.» Junakrayueckue
MaTepralbl. 8
Kimacc  (aBTOpBI:A.
E. Mapon, E. A.
Mapon)
52 | Pabora 1 MOIIIHOCTE 3JEKTPHUECKOT0 TOKA
53 | «Onpeaenenne padoTbl 1 MOLIHOCTH IJIE€KTPUYECKOI0 TOKA, Hctounuk  TOKa,
uaylmero vepe3 pesuctrop.» JlabopatopHas pabora Ne7 JaTYUK  HaIpsKe-
MNucrpykuus no T.b HUS, aMIlepMeTp
JIBYXIIPEJEIIb- HBIM,
BOJILTMET]
JIBYXIIPEJIENb- HBIMH,
JAMIIOYKa,
WUCTOYHHK  TWTa-
HUS, KOMILJIEKT
MPOBOJOB, KITIOY
54 | 3akon Ixoyns—JIenria. Harpesanmue MIPOBOHUKOB http://class-
SIEKTPHYECKHM TOKOM. fizik.ru/v8.html
55 | DneKTponmpoBoaKa W TIOTPEOWUTENH DSIEKTPUUYECKOW DHEPIrUU B
oIty . KopoTkoe 3ambikaHue
56 | Pemenue 3amau mo TemMe «PaboTa M MOIIHOCThH BIIEKTPUUECKOTO
57 | Toka. 3akon JIxoyna—JIenua»
58 | KonTponbHass pa6ora Ne3 mo Teme «PaGora W MOIIHOCTH dusuka.
3J1eKTpH4ecKoro Toka. 3akon [ixoyas—Jlenma» Junaktnueckue
MaTepuansl. 8kiacc
(aBTOpBL:A. E.
Mapon, E. A.
Mapon)
MaruuTHble ABJIeHUS
59 | IlocTostHHBIE MarHUTHl. MarHUTHOE IOJI€ MTOCTOSIHHBIX MATHUTOB . JATYUK
MarHuTHOTO IO,
MIOCTOSIHHBIN
MarHHT OJIOCOBOMN
60 | MarautHOe Tose 3eMITH U €r0 POJIb IS )KU3HU Ha 3eMIie. https://yandex.ru/
video/preview/?te
Xt=y4eOHb1i1%20
¢bunbeM%20"Maru
uTHOe%20mone%
203emmn" &path=
wizard&
61 | OmbiT Opcrena. MarHUTHOE TIOJIE AIEKTPUIECKOrO TOKA. https://www.yout
ube.com/watch?v
=KJ-PIEEgvGS.
62 | MarHuTHOe MoJ€ KaTyIIKH C TOKOM. OIJIEKTPOMArHHTHI U HX
MIPUMEHEHHE.
63 | JleiictBue MarHUTHOTO TIOJISI Ha TPOBOAHHUK C  TOKOM. HITATHBA,
KOMIUICKT
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DNEKTPOABUraTelb IIOCTOSHHOTO TOKA MIPOBOJIOB,
HCTOYHUK TOKa,
KITIOY, MATHHAT.
64 | Vcrnosnp3oBaHue 3JCKTPOABUTATENEH B TEXHUYECKHX ycTpoicTBax | 1
u Ha TpaHcropre. . JI/ pNe9 «M3ydeHme 3JIEKTPHYECKOrO
asurareas» T.b.
DJIEKTPOMATHUTHASI HHIYKIUSA 4
65 | Onbitel  ®apanes.  SIBieHHe ANEKTPOMarHUTHOW WHAyKmuH. | 1 aTYUK
IIpaBuno Jlenua. HAIIPSOKECHUS,
COJICHOUI,
MOCTOSIHHBIN
MMOJIOCOBOM MarHuT,
TpyOKa [IBX,
KOMILJIEKT
MIPOBOJIOB
66 | ITomyueHune u Tepeada MmepeMeHHOro Toka. TpaHcdopmaTop. 1
67 | DrmexTpocTaHIMK Ha BO30OHOBIIIEMBIX HCTOUHUKAX DHEPTHH 1 http://class-
fizik.ru/v9.html
68 | Konrponbnas paboraNe4d mo Teme «DJeKTpoMarHuTHblie | 1 dusuka.
SIBJICHUSI» Junaktuueckue
MaTepHabl. 8
kjmacc  (aBTOpBI:A.
E. Mapon, E. A.
MapoH)
Hroro 58

Onucanue MaTepHAIbLHO-TEXHHYECKOTO
Paboueii nporpammer:
Y4yeOHO-MeTOANYECKNI KOMILIEKT

[MpumepHas pabodasi mporpamma 1o ¢usuke st 7-9 kiraccoB_oduiero o0pa3oBaHus

U y4uyeOHO-MeTOIMYeCKOoro odecrneyeHUs

k mann YMK A.B. [1épermkunaa, M.B. I'ytauk,M.,/Ipoda, 2017 2dusnka. Meronndeckoe mocodue. 8

kiace (aBrop H. B. ®umonosuq), M., poda, 2015

O®usuka. 8 knace. Yuebnuk (aBrop A. B. [lepsimikun), M., [Ipoda, 2012
Ousuka. [Aunaktnyeckue marepuansl. 8 kiacc (aBropsl: A. E. Mapon, E. A. Mapon), M.,

Hpoda, 2015

A.E.Mapon, E.A.Mapon, caMocTosTeNbHBIE W KOHTPOJIbHBIE pPa0OTBl K y4eOHHKY A.B.

[Meppimkna Ousuka 8 k1. M: Ipoda 2016r

Texnuueckue cpeocmea 00yuenusn
KomneroTep.
MynabTUMEIUATPOEKTOP.

O6opynoBanue (JlabopaTopust pu3nkn), cM. npuiokenue «llacopt kabunera GU3MKN»
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2.

3. aKpaH
4.
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Jlner u3MeHeHu i U 10MoJTHeHu

Jara Conep:xanue PexBuU3NTHI MMopnuck

BHECEHHUA AOKYMEHTA JHIa

U3MeHEeHHH (mata u Ne BHecCIlIero
NpHUKa3a) 3anuch

LIOKYMEHT MOAMNWCAH SNEKTPOHHON NOANWCHIO

MYHULUUMNAJIbHOE BFOAXETHOE OBLLIEOBPA30BATEJ/IbHOE 01.10.24 06:37 (MSK) Ceptudukat 4A4862464B56C2F3790FFCOFBDBEOD1A
YYPEXXAEHME "BPOJKOBCKAS CPE[JHAIS1 OGLLIEOBPA30BATEJIbHAS

LLUKOJIA UMEHU FEPOS1 COBETCKOIO CO0O3A 6OPUCA UBAHOBUYA

KOHEBA", NMornosa Onbra BnagvmmpoBHa, avpekTop




