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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue IporpaMMbl HallpaBiIeHO HAa (POPMUPOBAHHUE €CTECTBEHHOHAYYHON IT'PaMOTHOCTH y4aIlUXCsl U
OpraHu3aIIo U3y4YeHUs: (PU3MKU Ha JeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH MTPEIMETA
B peanu3auuu TpedoBanuii PI'OC OO0 k miaaHupyeMbIM JTHYHOCTHBIM U METAIPEMETHBIM PE3YJIbTaTaM
00y4YeHHs, a TAK)KE MEXKIIPEIMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHBIX IPEIMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3yrominii Jyisi €CTECTBEHHOHAYYHBIX YUCOHBIX MPEIMETOB, TOCKOIBKY
duznUYeCcKre 3aKOHBI JISKAT B OCHOBE MIPOIIECCOB U SBIICHUH, H3y4aeMbIX XUMHUEH, OMO0JIOTHEH, aCTPOHOMUEH
u ¢usnyeckoi reorpadueii. Pu3znka — 3TO MPEIMET, KOTOPHIH HE TOJIBKO BHOCHUT OCHOBHOM BKJIAJI B
€CTECTBCHHOHAYYHYIO KapTUHY MHpPA, HO M MPEAOCTABIISICT HanboJiee siCHbIe 00pa3Ibl MPUMEHECHUS HAyYHOTO
METO/Ia TIO3HAHMSI, T.€. CIIOCO0a IMOTYICHHSI IOCTOBEPHBIX 3HaHMM 0 Mupe. Hakowner, ¢puznka — 310
MpPEAMET, KOTOPBI HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMU MPEAMETaMU JOJIKEH JAaTh MIKOJIbHUKAM
MIPEICTABJICHUE 00 YBIICKATEIHbHOCTH HAYYHOT'O UCCIICIOBAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITHS
HOBOT'O 3HAHMSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOT0 00pa30BaHUs B CTPYKType O00IIero oOpa3oBaHus COCTOUT B
(dbopMUPOBAHUN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM MacChl 00y4aromxcs,
KOTOpBIE B JalibHENIIIeM Oy IyT 3aHSTHI B CAaMbIX pa3HO 00pa3HbIX cepax nestenbHocTU. Ho HE MeHee
BAYKHOU 3aJ1a4€il SIBJSETCS BBISBICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JHOJAEH JJI MPOJOIKEHUS
o0pa3oBaHus U JalbHEHIEH MpodecCHOHANTBHOMN IeATeIbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCJICIOBAaHUM U CO3JaHUU HOBBIX TeXHOJOTHI. COrIacHO MPUHATOMY B MEXAYHAPOIHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHAayYHass TPaMOTHOCTB — 3TO CITOCOOHOCTH YeNIOBEKA 3aHUMATh aKTUBHYIO TPaK-
JAHCKYIO TTO3HITUIO TT0 OOIIECTBEHHO 3HAYUMBIM BOTIPOCaM, CBA3aHHBIM C €CTECTBEHHBIMH HayKaMu, U €r0
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HIesIMU. HaydyHO rpaMOTHBIN Y€IOBEK CTPEMHUTCS
y4acTBOBaTh B apTyMEHTHPOBAHHOM OOCYKJIEHUH MPOOJIeM, OTHOCSIIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, 4TO TPEOYET OT HEro CISAYIOMNUX KOMIIETEeHTHOCTEH:

— HaY4YHO O0OBICHATH SIBJICHHA,
— OIICHUBATh U MTIOHUMAThb OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAaHUA,
— HHTCPpHPCTUPOBATHL JAaHHBIC U UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA AJI ITOJTYUCHUS BBIBOJOB.

N3yuenue pu3nku ciocoOHO BHECTH pelIaloNInii BKJIaa B (popMHpOBaHUE €CTECTBEHHOHAYYHOMN
TPAaMOTHOCTH OOYJarOITUXCS.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBanus yueoHoro npenmera «dusnka» B 00pa3oBaTesbHbIX opranuzanusx Poccuiickoit dexepannu,
pean3yIoLIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMBbl, YTBepKIEHHOU perenneM Komerun
MunucrepcrBa npocsetienus: Poccuiickoit @enepanyu, npotokon ot 3 nexadpst 2019 r. Ne [TK4BH.

Henu nzydueHus: Gu3nKu:

— MnpuoOpeTeHrne HHTepeca U CTpeMIICHUsT 00yUaIOIUXCsl K HAYYHOMY W3YYEHHIO TPUPOIBI,

pa3sBUTHE HMX MHTEIUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

— Pa3BUTHC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICI0BATCIBCKOTO
OTHOIICHMHS K OKPYKaIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTEpPHH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpOBaHUE MPEACTABICHUHN O POJIM (DU3UKH JIJIS1 PAa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien npoeccnoHaIbHOM e TebHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

JlocTiKeHue 3TUX LeNei Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHus 00eCIIeunBaeTCs peIICHUEM
CIIeTYIOIINX 3a/1ay:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUH BCUICCTBA, O MEXAHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX ABJICHUAX

— TOpUOOpETeHHE YMEHUM OMUCHIBATh U OOBSICHATH (U3UUECKUE SIBICHUS C UCIIOJIb30BAHUEM
MOJTyYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEHICHHUS POCTEHIINX PACYETHBIX 33124 C UCTIONB30BaHUEM (PU3HUECKUX
MOZEJIEH, TBOPUYECKUX U IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMGHI/Iﬁ Ha6J'IIOI[aTB INpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, J'Ia60paTOpHBIe pa6OTLI n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO COIePIKAHUS, BKIIOYast HHPOPMAITHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH; aHATH3 U KPUTUIECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO c0 chepamu MpodhecCHOHATTBHON AEATEIbHOCTH, CBA3aHHBIMU C (PU3UKOHU, U
COBPEMEHHBIMU TEXHOJIOTUSAMHU, OCHOBAHHBIMHU Ha JOCTHKEHHUAX (PU3HMUECKON HAYKH.
MECTO YYEBHOI'O TIPEJJMETA «®U3UKA» B YYUEGHOM IIVTAHE

B cootserctBumn ¢ ®I'OC OO0 ¢usuka sBisiercs 00s53aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO

oOmiero oopazoBanusd. JlaHHas mporpaMmMa mpeaycMaTpuBaeT u3ydeHue Gu3uku Ha 6a30BOM ypOBHE B 8
KJjlacce B 00béMe 68 4acoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3gen 1. TemyioBble ABJIeHUS

OCHOBHBIE TIOJIOKECHHSI MOJIEKYJIIPHO-KMHETHYECKONM TEOpUU CTPOCHHUs BelecTBa. Macca M pa3mepsl
aTOMOB U MOJIEKYJ1. OIBITHI, OATBEPKAAIOLINE OCHOBHBIE TIOJI0KEHUS MOJICKYJIIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, )KUAKOIO M ra3000pa3HOro cocTosHuM BemecTsa. Kpucrananueckue 1 amopgHble Tema.
OOBbsicHEHHE CBOMCTB ra3oB, XKHIKOCTEH U TBEP/BIX TEJ HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKOM
Teopun. CMauMBaHKE U KallWJUIAPHBIC sABJIEHUS. TEeIIoBOe pacIMpEHUE U CKaATHE.

Temmnepatypa. CBsi3b TEMIIEPATyPBI CO CKOPOCTBIO TEIUIOBOT'O JIBUKEHUS YACTHII.

Buytpennss sneprust Crioco0bl N3MEHEHNS BHYTPEHHEH 3HEPTUU: TEIUIONEpeIadya U COBEPIIEHUE PaOOThI.
Buae! Teronepenayn: TeMI0ONPOBOJHOCTD, KOHBEKLIUSA, U3IyUCHHUE.

KonnyecTBo TemioTsl. Y aenbHas TEMIIOEMKOCTb BellecTBa. Terioo0MeH U TEIIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBienue u oTBepeBaHNe KPUCTAIUIMYECKUX BEIIECTB. Y AeIbHas
TeruioTa iasieHus. [lapooOpasoBanue u konneHcauus. Menapenue (MC). Kunenue. Y nenbHas Teniora
napooOpa3zoBaHUs. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHHsI OT aTMOC(epHOro aBieHus. BraxxHocTs Bo3ayxa.

OHeprus TOILIMBA. Y I€JIbHAs TEIUIOTa CrOPaHUsl.

[Tpunumns! padots! TemnoBbix asurareneil. KI1J[ termoBoro apuraresns. TemioBele ABUTaTeIN U 3alluTa
okpyxatomieit cpeabl (MC). 3akoH coxpaHeHHUs M IPEBpaILeHHs SHEPIUU B TeIUIOBBIX npoueccax (MC).

Hemoncmpayuu

. HabGnronenue OpOYHOBCKOTO JIBYOKEHHS

. Habmonenue nuddysun

. Habmroienue siBieHni cCMauMBaHUs U KaTWJUISIPHBIX SBICHUN

. Habmoienue TenaoBoro pacumpeHus Tel

. I3aMeHeHue naBneHus ra3a npu Uu3MeHeHHH 00bEMa U HarpeBaHUHU WA OXJIKICHUH
. [IpaBuna u3MepeHus TeMIepaTypsl

. Buner Terionepenaun

. OxJtaxIeHre TIpU COBEPIICHUH PaOOTHI
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. HarpeBanue npu coBepiiiennn paboThl BHEIIHUMHU CHUIIAMU
10. CpaBHeHue TEeTTOEMKOCTEN pa3IUYHBIX BEIIECTB

11. HabGmroneHue KueHust

12 HabmtoieHre MOCTOSTHCTBA TEMIIEPATYPHI MIPH MJIaBICHUH
13. Mojienu TEIOBLIX ABATATENIEH

Jlabopamopuvie pabomul u onvimol

1. OnbITHI 10 OOHAPYKEHUIO ASUCTBHSI CHUII MOJICKYJISIPHOTO TIPUTSKEHUS

2. OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIUIOB IOBAPEHHOMN COJIM UJTH caxapa

3. OnBITHI 110 HAOTIOACHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KHIKOCTEH U TBEPIBIX TEI

4. OmpeneneHue naBieHUs BO3ayXa B OaUIOHE IITIPHIlA

5. OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3IyXa OT €ro 00béMa 1 HarpeBaHus WIH
OXJIQXKACHUS

6. [IpoBepka rumoTe3bl TMHEHHOW 3aBUCUMOCTH JITHHBI CTOJIOUKA KUIKOCTH B TEPMOMETPUUIECKON TPYOKe
OT TeMIIePaTypbl

7. Habmroienue n3MeHeHusl BHYTPEHHEH SHEPTUU Tella B pe3yJIbTare TeIIonepeaun U paboThl BHEITHUX
cuiI

8. UccnenoBanue sSBICHUS TEIUIOOOMEHA MIPU CMEITUBAHUH XOJIOAHOM U TOPSYCH BOJIBI

9. OmpenencHre KOIMYECTBA TETUIOTHI, MOTYYSCHHOTO BOIOH MPU TEIIOOOMEHE ¢ HArPEThIM
METAUIMYECKUM [UINHAPOM



10. OnpeneneHue yaeTbHOM TETUIOEMKOCTH BEIIECTBA
11. ViccnemoBanue mpoiiecca uCrapeHus

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3AyXa
13. Onpenenenue yaeabHON TEIUIOTHI TJIABICHUS JIb/a

Pa3jnen 2. DiiekTpryecKkue H MATHUTHBIE SIBJIEHUSI

DnekTpusanus Tei. J{Ba poaa a5eKTpuyeckux 3apsaaoB. BzaumoaeiictBue 3apskeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS 3aPsKEHHBIX TeJl OT BEJIMYMHBI 3aPS10B U PACCTOSHUS MEX]Y TEIaMH).

DnexTpuueckoe nose. HanpsxEHHOCTh 35eKTpruueckoro noJjs. [IpuHiun cynepno3uium 31eKTpUIeCcKux
noJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DIeMeHTapHbIN deKkTprudeckuii 3apsa. Ctpoenue atoma. [IpoBoaHuku
U IURJICKTPUKH. 3aKOH COXpPAHEHHS SJIEKTPHUUECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS SJIEKTPHUUECKOr0 ToKa. ICTOUHUKH MOCTOSIHHOTO TOKA.
JlefcTBHS SJIEKTPUUECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B HKHUAKOCTAX
U rasax.

Onektpuueckas 1enb. Cuiia Toka. DiekTprudeckoe HanpsokeHne. COnpoTUBIECHUE MTPOBOIHUKA. Y ICIIBHOE
COIpOTHUBIIEHHUE BellecTBa. 3akoH Oma Ji1s yyactka 1enu. [locinenoBarenbHoe U napamienbHOE COEUHEHHE
MIPOBOJIHUKOB.

PaboTa 1 MOITHOCTB A7MEeKTpHUECcKOro ToKa. 3akoH J[koyns— JleHma. DnekTpudeckue menu u moTpeouTenu
AIIEKTPUUYECKON IHEpruu B ObITy. KOpoTKOE 3amMbIKaHue.

[TocrossHHBIE MarHUThl. B3anMoAENCTBUE MOCTOSIHHBIX MarHuTOB. MarHuTHOE 1oJjie. MarHutHoe mose
3eMJIu ¥ ero 3HaYeHue JUIs )Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHOE 1oJjie 3JeKTPUUECKOro TOKa.
[IpuMeHeHne >EeKTPOMArHuTOB B TEXHUKE. J{elicTBHE MAarHUTHOTO TOJISI HA MIPOBOAHUK C TOKOM.
DIIEeKTPOABUTATENH TOCTOSIHHOTO TOKA. VCIonb30BaHue JIEKTPOIBUTATENCH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpTeE.

Omnertel @apanes. SABnenue anexkTpoMaruuTHoN HHAYKIUH. [IpaBuio Jlenmna. Dnexrporeneparop. CriocoOsb
MOJTyYEHUS NEKTPUIECKON YHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu

DneKkTpu3aIus Tel

JIBa poja 3NEeKTPUUYECKHUX 3apsAJI0B U B3aUMOJICHCTBUE 3apSIKEHHBIX TEJ
Y CTpoNCTBO U AEUCTBUE DIIEKTPOCKOITA

DJIEKTpOCTaTUYECKAsT MHIYKIIHS

3aK0oH COXpaHEHUS JIEKTPUUECKHUX 3apsI0B

[TpOBOAHVKY M TUAIIEKTPUKA

MopenupoBaHre CUIOBBIX JIMHUN AIEKTPUIECKOTO TTOJIS

W cTOUYHUKH TOCTOSTHHOTO TOKA
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JIeNCTBUS ANEKTPUIECKOTO TOKA
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. H3MCpCHI/Ie CHJIbI TOKAa aMIICPMETPOM
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. PeocraTt 1 MarasuH CONpOTUBIICHUI
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. BzanmoeiicTBre MOCTOIHHBIX MAarHUTOB
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. MOI[QJII/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCIICHUA ITOJIIOCOB MarHuTa
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. MOI[CJII/IpOBaHI/Ie MarHUTHBIX IT0JIEH MOCTOSHHBLIX MAarHUTOB
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. OneIT Opcrena



19. MarauTHOE 1I0JIe TOKa. DJIEKTPOMArHUT

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOIHHUK C TOKOM

21 DaexTpoABUTATEh IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue sIBJICHUS DJIEKTPOMArHUTHOM MHAYKIIUU

23. OnbiTer Qapanes

24. 3aBUCUMOCTD HAINPABIICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHM €0 BOZHUKHOBEHUS
25. DeKTporeHepaTop MOCTOSHHOTO TOKa

Jlabopamopmuvie pabomul u onvimol

OMnBITH 10 HAOTIOACHUIO ICKTPU3AIMH TET UHIAYKIIHEH U TP CONPUKOCHOBEHUN
HccnenoBanue qeiCTBUS SJIEKTPUYECKOTO IO Ha IPOBOJIHUKH U AUATICKTPUKU

COopka 1 mpoBepKa padOThI AIEKTPUUECKON 1IEMH MTOCTOSTHHOTO TOKA
W3mepenue u peryaupoBaHue CUIIbI TOKa
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W3mepeHune u peryanpoBaHre HAPSHKEHUS

6. HccrenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIYILETO Yepe3 PE3UCTOpP, OT COMPOTUBIICHUS PE3UCTOPA U
HAINpsHKCHUS Ha PE3UCTOpe

7. OTmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTHBIICHHSI TPOBOIHUKA OT €T0 JUTUHBI,
TUTOIAAM TTOTIEPEYHOT0 CEUCHHSI U MaTepHaia

8. IIpoBepka mpaBuia CI0KEHUS HANIPSDKEHUH MTPH TIOCIIEA0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mmpaBuia i CHJIbI TOKA IPU MapajIeIbHOM COEIUHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI IEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp

11. OnpezneneHue MOIIHOCTH 3JIEKTPUIECKOT0 TOKA, BBIIEISIEMON Ha pe3ucTope

12. VccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO Yepe3 JJaMIOUKY, OT HalpsDKEHUS Ha Hel

13. Onpenenenne KI1J] HarpeBarens

14. ViccnenoBaHre MarHUTHOTO B3aMMO/ICHCTBHSI TOCTOSTHHBIX MarHUTOB

15. M3yueHrie MarHuTHOT'O MOJIsE OCTOSIHHBIX MarHUTOB MPHU UX 00BEIMHEHUN U Pa3/IeIeHUN

16. NccnenoBanue AEHCTBUS IEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBUS KAaTYIIKH C TOKOM M MarHuTa oT
CHJIBI TOKA U HalpaBJIEHUS TOKA B KaTyILKe

18. M3yueHwue aeiicTBUSI MArHUTHOTO TOJISE HA IPOBOTHHUK C TOKOM

19. KonctpyupoBanue u u3y4eHHE pabOTHI DIIEKTPOIBHTATEIS

20. Uzmepenne KI1/] 21eKTpoBUTATEIIEHON YCTAaHOBKH

21. OBITHI IO UCCIICAOBAHUIO SIBIICHUS YJIEKTPOMAarHUTHOW MHITYKIIMW: UCCIICTOBAaHHE U3MEHEHHUI

S3HAYCHHA U HAITPABJIICHUSA WHAYKIIMOHHOI'O TOKA



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yuenne pu3uku B § Kilacce HAMpaBJICHO HA TOCTHKEHHUE 00YJatOIUMHUCS TUYHOCTHBIX,
METaIPEIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOCHHSI yU€OHOT0 NpeMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpPOSBIIEHUE UHTEPECA K HCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCHIICKOM (pr3nuecKkoit HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY Y4YdCTHIO B 06CY}I(,Z[CHI/II/I O6H.[CCTB€HHO-3H&‘II/IMBIX N OTHYCCKUX HpO6JICM,
CBA3AaHHBIX C ITPAKTHYCCKHUM IIPUMCHCHUCM JOCTHIXKEHU U (I)I/ISI/IKI/I;

— OCO3HAHHUEC BAXKHOCTH MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbHOCTH y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX Ka4CCTB (1)14314%01(0171 HAayKH: eé TapMOHHUYHOI'O ITOCTPOCHUA, CTPOTOCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HAyKH KaK MOIIHOI'O HHCTPYMEHTA [TO3HAHUS MUPA, OCHOBbI
pa3BUTUS TEXHOJOTUH, BaKHEUILEH COCTABIIAIOIIEH KYJIbTYpPHI;

— pa3BHUTHE HayYHOH JIFOO03HATEIBHOCTH, MHTEPECA K HCCIIEI0BATENBCKOM eI TETLHOCTH.
Dopmuposanue Kyabmypol 300p08bs U IMOYUOHATLHO20 OJ1A2ONOSIYUUA:

— 0CO3HaHME LIEHHOCTH 0€30MacHOro 00pa3a >KU3HU B COBPEMEHHOM TEXHOJOIMUECKOM MUPE,
BaYKHOCTHU IIPABHJI O€30M1aCHOTO MOBECHUS Ha TPAHCIIOPTE, HAa IOPOTax, C ANMEKTPUUECKUM U TEIIJIOBBIM
000py/1I0BaHUEM B JIOMAIIHHUX YCIOBHSIX;

— c(opMHpOBaHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMHUOKY M TaKOr'o e MpaBa y
APYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4aCTHE B PEIICHUH MPAKTUUECKHX 3aau (B paMKax CEMbH, LIKOJIbI, FOpOJia, Kpast)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3yueHHUI0 Mpodeccuil, CBA3aHHBIX C (U3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEeHEeHHe (PU3NUEeCKUX 3HaHUM AJIs pelIeHHs 3a7a4 B 00J1acTH OKpYyKarolien
Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOYHBIX ITOCJIEICTBUM JUIS1 OKPYKArOLIEN CPEJIbI;

— OCO3HaHHE TII00aIbHOTO XapaKTepa 3KOJOTUYCCKUX Hp06J'ICM u HYTCI>'I HX PCHICHUA.

Aoanmayusa odyuarouiecoca K U3MEeHAIOUWUMCA YCA0BUAM COYUATbHOU U RPUPOOHOIL CPedbl:

— MOTpeOHOCTh BO B3aMMOICUCTBUHU MIPU BHITIOJTHEHUH UCCIIEI0BAaHUM U MPOEKTOB (hHU3HUECKOMN
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTHX;

— IMOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUICCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie GOPMYTHUPOBATh UACH, MOHATHS,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTAaxX W SBJICHUSX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETCHTHOCTEH B 007aCTH (PU3HUKH;
— IUIaHUPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MUYECKUX 3HAHUM;

— CTpeMJICHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBUI C YIETOM BIHSHUS Ha OKPYKAIOIIYIO CPEMY, BO3SMOKHBIX TTI00aTBHBIX
OCJIEOCTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

yHI/IBepC&]'II)HI)Ie IIO3HABaTCJIbHBIC ,HCfICTBHH

ba3zoewie nocuueckue oeiicmeun:
— BBISIBJIATH U XapaKTEePU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHMUIA);
— yCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMKU, OCHOBAHUS JIJIs1 0000IEeHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCHYHA B PpaCCMATPUBACMBIX (I)aKTaX, JaHHBIX U Ha6J'IIO)IeHI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHAM,

— BbIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHUUN (1)I/I3I/I‘ICCKI/IX SIBIICHUH 1 IIponueccCoB;
ACJIaTh BBIBOJbI C UCITOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMO3aKJHO‘-ICHI/II\/JI, BBIABHUTI'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— €aMOCTOSTENBHO BbIOMpaTh criocol petieHus yueOHoi gpusndeckoit 3aaun (CpaBHEHNE HECKOJIBKUX
BapUaHTOB PELIeHUs, BBIOOP Hanbosee NOAXOIAIET0 ¢ YIETOM CaMOCTOSATENBHO BbIIETICHHBIX
KPUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOXKHBIN (1)143PI‘1€CKPII’I
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC q)HSI/I‘{eCKOI‘O SAIBJICHUA,

— OLCHHBATh HAa IPUMCHHUMOCTb U JOCTOBECPHOCTDH I/IH(l)OpMaIII/IIO, IMOJIYYCHHYIO B XOA€ UCCICA0OBAaHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOATETHHO (GOPMYIUPOBATH 00OOIIEHUS U BEIBOBI IO pe3ybTaTaM MPOBEAEHHOTO
HaOII0/IEHUS, OTIBITA, UCCIICOBAHNUS;

— HOPOTHO3UPOBATH BO3MOKHOC ;[anLHeﬁmee Pa3sBUTHC (I)I/I3I/I‘{CCKI/IX MpOLICCCOB, a TAKIKE BBIABUT'ATH
MPEAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH Pa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3aIllpOCHI IIPU MOUCKE U 0TOOpe MHPOPMAIIUH UITH

JAHHBIX ¢ YUETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3a1auu;

— aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BUJIOB U POPM
MpEeACTaBICHUS;

— CaMOCTOSTENILHO BBIOMPATh ONTUMAIIBHYIO (POpMY IpECTaBICHU HHPOPMALIUU U WILTIOCTPUPOBATD

peliaeMble 3a/1a4i HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHALUSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIE IEUCTBUSA



Obwenue:

— B X0JIe 00CYXIeHHs Y4eOHOTO MaTepHalia, pe3yJbTaToB JaOOPATOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOIIPOCHI TI0 CYIIECTBY OOCYKIIa€MON TEMbI M BBICKA3bIBaTh WJICH, HALICIICHHBIC HA PEIICHUE 3a7auu U
noJiyiep kaHue 01aroxenaTeaIbHOCTH OOLICHHUS;

— CONOCTaBJISATh CBOU CYXKICHUS C CY>KIECHUSMU JAPYTUX YUaCTHUKOB JHalIora, OOHApyKUBATh
pas3iiniuuc u CXoaCTBO HO3HHHﬁ; BBIPAXKATh CBOIO TOUKY 3PCHUSA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,
MyOJINYHO TMPEICTABIATH PE3YJIbTATHl BHITOJTHEHHOTO (PU3MUYECKOTO OIbITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpyoHU4ecmeo):

— IOHUMATh U UCIOJIB30BaTh IPEUMYILIECTBA KOMaHAHON ¥ UHIUBUYalIbHOU PaOOThHI MPU PELICHUU
KOHKpETHOU (hH3HUecKoil mpoOIeMbl;

— IIPUHUMATb LCIIU COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHUIKCHUIO:

pactpenenaTh PoH, 00CYKIaTh MPOIECCH M PE3YJIbTaThl COBMECTHOU paboThl; 00001MaTh MHCHHUS
HECKOIBKHX JIIO/ICH;

— BBIIIOJIHATH CBOIO 4aCTb pa6OTI)I, A0CTUTrasl KaYCCTBCHHOI'O pE3yJjibTaTa 110 CBOEMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMHU YJICHAMU KOMaHIbI;

— OLCHUBATb Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I MIPOAYKT IO KPUTCPUAM, CAMOCTOATCIIEHO

chOpMYyITUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

yHI/IBepCaJ'IBHBIe PCTYIISITUBHLBIC JEHCTBUSA

Camoopzauummm:

— BBISABJISATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUsAX, TPEOYIOIINX JIJIS pemieHus (PU3ndecKux
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUYHBIX MOAXOJaX NPUHATHS PelIeHUul (MHIUBUAYaIbHOE, IPUHATHE
peleHus B TpyIIe, IPUHATHE PEIIeHUH rpymIoi);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHU A (I)PI?»PI‘IGCKOﬁ 3aJa4u WM I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BAPUAHTHI PEILICHUN;

— JenaTh BIOOP B OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camoxonmpons (peghnexcus):
— JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYAI[UH U MIpejiarath miaH e€ N3MeHECHNUS,

— OOBSICHATH IPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) PE3YIbTaTOB JEATEIbHOCTH, 1aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTB KOPPEKTHUBBHI B IEATEILHOCTH (B TOM YHUCIIE B XOJ] BHITTOJIHEHUS (PU3MUECKOTO UCCIIEI0OBaHUS
WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSTEIBCTB, U3MEHHUBILIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIINOOK,
BO3HMKIIUX TPYIHOCTEH;

— OIICHUBATb COOTBCTCTBUC PE3YJibTaTa LCIIN U YCIIOBUAM.
3M01{MOH(Uleblﬁ UHmMme1eKkm:

— CTaBUTh ceOsl Ha MECTO APYTOro YeJoBeKa B XO/€ CIopa WM JUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Ilpunamue ceds u opyzux:

— MpU3HABaTh CBOE MPaBO Ha OIMIMOKY MPH pelieHnH (PU3NUECKUX 3a]a4 WK B YTBEPKICHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO APYroro.

INPEJIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JTOJKHBI OTpakaTh cHOPMUPOBAHHOCTh y 00YyUaIOIIUXCS
YMEHHUIA:

— HCIIOJIB30BATh IMMOHATHA: MACCa U Pa3MEPbl MOJICKYJI, TCIIJIOBOC IBUKCHHUEC aTOMOB U MOJICKYII,
arpe€raTHbIC COCTOAHUA BCUICCTBA, KPUCTAINIMYCCKUC U aMOP(I)HBIC TCIa, HaCLIIJ_IeHHBII\/JI 1 HCHACHI -
H_IeHHBII\/'I Inap, BJIQXKHOCTb BO34yXa, TEMIICpaTypa, BHYTPCHHAA SOHEPT U, TEIJIOBOH JABUTIAaTCIIb,
BHGMCHTapHBIf/'I 3H€KTpH‘IGCKHﬁ 3apAan, SJICKTPUICCKOC ITOJIC, IPOBOAHUKHU U AUIJICKTPUKH, IMOCTOSTHHBIM

SHGKTpI/I‘ICCKI/Iﬁ TOK, MAarHuTHOC I10JIC,

— pa3nuy4aTh SBJICHUS (TEIUIOBOE pacIIMpeHue/ckaThe, TeIionepeada, TeIoBOe PaBHOBECHE,
CMa4yMBaHue, KAWIISPHBIE SABJICHUS, UCIIAPEHUE, KOHJICHCALlUs, [IJIaBJICHUE, KPUCTAILTA3AIUs
(oTBepaeBaHue), KUTIEHHUE, TEIUIONepeada (TemIONpOBOIHOCTh, KOHBEKIIHS, U3ITyUYEHUE); SJICKTPHU3AIIHS
TeJl, B3aUMOJICHCTBHE 3apsi10B, JEHCTBUS SJIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOCIICTBIE
MarHuTOB, JICUCTBUE MAarHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM, JICKTPOMArHUTHAS MHIYKIIHSI) I10 OITH -
CaHMIO X XapaKTePHBIX CBOMCTB ¥ HA OCHOBE OTIBITOB, IEMOHCTPUPYIONINX JAaHHOE (PU3UUIECKOEC

SIBJICHUE;

— pacro3HaBaTh MPOSBICHHE U3YYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MUPE, B TOM YHCIIe
(1)I/I3I/IT-I€CKI/IG SABJICHUS B IIPUPOJAC: MOBCPXHOCTHOC HATSXKCHUC U KAITUJIJIAPHBIC ABJICHHA B IIPHUPOAC,
KpUCTAJIJIBI B IpUpoe, n3nydenre CoiHIla, 3aMep3aHre BOJL0EMOB, MOpCKHE Opu3bl, 0Opa3oBaHUe
POCHBI, TYMaHa, HHEA, CHETa, 3JICKTPUYCCKHUC SABJICHUS B aTMOC(i)CpC, SJICKTPHUYCCTBO KHUBBIX OPTraHU3MOB;
MarHuTHOE 1ose 3eMiH, Apeid Mmoo coB, poJib MArHUTHOTO MOJIS AJIS KU3HU Ha 3eMJie, NOJISIPHOEe CH -
sIHUE; TIPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 3aJjauy B yUeOHYI0, BBIIEIATH CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUMN;

— OIUCHIBATh U3YYEHHbIE CBOMCTBA TEJl U PU3NYECKUE SIBICHUS, UCIIONB3YS (U3NUYECKUE BEITUYUHBI
(Temrieparypa, BHYTPEHHSI SHEPTHsl, KOJIMYECTBO TEIIOTHI, Y/AeIbHas TEIIOEMKOCTD BEIIECTBA,
ylleNnbHas TEIJIoTa IUIaBJICHUs, yelbHas TEII0Ta IapooOpa3oBaHus, yAeabHAas TEIIOTa CTOPaHHUSI
TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/1yXa,
ANEKTPUYECKUI 3apsJl, CUIIA TOKA, IEKTPUIECKOE HANPSKEHNUE, COIPOTUBIIEHNE TPOBOIHHKA, YAEIbHOE
COIPOTHBIIEHUE BEIIECTBA, pab0Ta M MOIIHOCTh 3JIEKTPUUYECKOI0 TOKA); MPU OMUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3UUECKHUI CMBICT UCIOIb3YEMbIX BEJINYMH, 0003HAYEHUS U €UHUIIBI (PU3HUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3NUECKYIO BETUUYUHY C IPYTUMH BETUYMHAMU,

CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

— XapakTepu30BaTh CBOWCTBA Tel, (PU3NYECKHE SBJICHUS U NMPOLIECCHI, UCIOIb3Yys OCHOBHBIE
I0JIO’KEHUS MOJIEKYIISIPHO-KMHETHYECKON TEOPUM CTPOEHUS BEIIECTBA, IPUHIIMII CYNIEPIO3ULINH MTOJIEN
(Ha KaUECTBEHHOM YPOBHE), 3aKOH COXpaHEHM 3apA/1a, 3akoH OMa JuIsl yyacTka Lemu, 3aKkoH Jxoys -
JleHna, 3aKOH COXpaHEHHS YHEPTUU; TIPU 3TOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMChIBATD

€ro MaTCMaTH4YCCKOC BBIPAXKCHUC,

— OOBACHATH (PU3NYECKHE TPOLIECCHI U CBOIMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
IIPAKTUKO-OPUEHTHPOBAHHOT'O XapaKTepa: BbISBIATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH 00BSIC-
HeHHe u3 | - 2 IOTH4ecKUX 1aroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SIBICHUI,

(bu3MYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peliaTh pacyETHbIE 3a/1a4M B 2 - 3 ACHCTBUSI, UCIIONB3YS



3aKOHBI U (POPMYJIBL, CBSI3bIBAIOIIME (PM3UUECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIIOBHS 3a/1aun
3aMUCBIBAaTh KPATKOE YCIOBUE, BBISBIATH HEJAOCTATOK NAHHBIX /Ui PELICHUS 33/1a4H, BEBIOUPATh 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE IS €€ PEeLIeHUs, IPOBOJUTh PACYETHI U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE

(1)I/I3I/I‘ICCKOI71 BCJINYHMHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacClio3HaBaTb HpO6J'IeMI)I, KOTOPBIC MOKHO PCIINTH IIPHU IOMOIIN (bI/I3I/I‘IeCKI/IX MECTOOOB; UCIIOJIB3YsL
OIMMCAHUC UCCIICAOBAHM, BBIACIATE IMIPOBEPACMOC MPCAINIOJIO0KCHUC, OLICHUBATL NIPABUJIbHOCTD IMOPAJIKa
IMPOBCACHUA UCCIICAO0OBaHMA, ACJIaTh BBIBOABI;

— TPOBOJUTH OMBITHI MO HAOIIOIEHUIO (PU3HUECKUX SBICHUN MU (PU3HUECKUX CBOWCTB TEJ
(KanuJUIApHbIE SABJICHMS, 3aBUCUMOCTb JaBJICHHS BO3/1yXa OT €ro 00b&Ma, TeMIepaTypbl; CKOPOCTH MPO-
11ecca OCThIBAHUSA/HATPEBAHUS IIPU U3ILyUYE€HUH OT L{BETa U3JTy4arollei/IorIOMaoIIel TOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUs BOJBI OT TEMIIEPATYPhI )KUIKOCTH U ILIOIIAAN €€ IOBEPXHOCTH; MIIEKTPU3aLUs TE
U B3aUMOJCHUCTBHE IEKTPUUECKUX 3apsAJ0B; B3aUMOIECHCTBUE TIOCTOSIHHBIX MArHUTOB, BU3YyaJIU3alus
MAarHUTHBIX I1OJIEY IOCTOSIHHBIX MarHUTOB; JCHUCTBUS MarHUTHOI'O I10JI HAa IPOBOJHUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUraTeNs IOCTOSHHOIO TOKA): (pOpMyIUpOBaTH
IIpoBepseMbIe MPEANOIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEJI0KEHHOr0 000py/I0BaHUs; OIUCHIBATh
XOJI OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH MPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIA)KHOCTH BO3/1yXa, CUJIbI TOKA,
HaAMPSDKEHUS ¢ UCTIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (DU3MUYECKUX BEIMYNH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COIOTHOM MOTPEIIHOCTH;

— TPOBOJUTH UCCIICAOBAHUE 3aBHCUMOCTH OJHON (PM3UUECKON BETMYUHBI OT JIPYTOil ¢
MCIOJIb30BAHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTh COIPOTHUBIICHHS TPOBOJIHUKA OT €T0 JJIUHBI,
IIJIOIIAU MIOIEPEYHOTO CEYEHHS U YIAEIbHOIO CONPOTUBIICHUS BEIECTBA IPOBOJIHUKA; CUJIBbI TOKA,
HIYIIEro Yepe3 MPOBOJHUK, OT HANIPSKEHNS HA IIPOBOJHUKE; HCCIIEAOBaHUE MTOCIEA0BATEIBHOIO U 1A~
pajIeIbHOrO COEAMHEHHH TPOBOIHUKOB): IUIAHUPOBATh UCCIIEA0BAaHKE, COOMPATh YCTAHOBKY U
BBITNIOJHATH U3MEPEHUS, CIIEys IPEAJI0KEHHOMY IUIaHy, GUKCUPOBATh PE3yNbTAThl MOTYYEHHON
3aBHCHMOCTH B BHJI€ TaOJIUI ¥ IpaUKOB, €J1aTh BBIBOBI IO PE3yJIbTaTaM HCCIEI0BaHNUS;

— HPOBOAUTH KOCBCHHBIC U3MCPCHU A (I)I/I3I/I‘leCKI/IX BCIINYHMH (yz{enLHaﬂ TEIIOEMKOCTD BCIICCTBA,
COIMPOTUBJICHUEC ITPOBOIHUKA, pa60Ta U MOIIHOCTDB 3JICKTPHUYCCKOT'O TOKa)I IIaHUPOBATb U3MEPCHU,
CO6I/IpaTB IKCIICPUMCHTAIIbHYIO YCTAHOBKY, CJICAYA HpeHHO)KCHHOﬁ HWHCTPYKIUH, U BEIYUCIIATD
3HAYCHUEC BCIINYUHBI,

— coO01aTh MpaBuiIa TEXHUKH 0€30aCHOCTH MpH paboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

— XapakTepu30BaTh MPUHIUIBI IEHCTBHS U3YUEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOit
Ha MX ONMMCaHUA (B TOM YHCIIe: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, TapoBasi TypOUHa, aMIIEpPMETP,
BOJIbTMETP, CYETUUK IIEKTPUUECKOM 3HEPTUH, SIEKTPOOCBETUTENbHBIE TPHOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), SJIEKTPUUECKUE TPETOXPAHUTEIH; DIEKTPOMArHHT, AJIEKTPOIBUTaTElb
MTOCTOSIHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX ABJICHUIN 1 HEOOXOAUMbIE

CbI/ISI/I"IeCKI/Ie 3aKOHOMCPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPHUTENbHBIE MPUOOPHI 10 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABISATh CXEMBbI JIEKTPHUUECKUX IIeTei ¢
MOCJIeI0BATEIbHBIM U MapajlieIbHbIM COETUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS

9JICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— MPUBOJAUTH MPUMEPHI/HAXOJUTh HUH(POPMALIHIO O TPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS



(bu3MUECKUX 3HAHHI B TIOBCETHEBHOM JKU3HHU AJIs 00ecTieueHus: 6€30MacHOCTH Tpu 00palieHuu ¢ mpuoo-
pamMu ¥ TEXHHYECKUMH YCTPOMCTBAMH, COXPAHESHHSI 3JI0POBbsI U COOIOCHHSI HOPM SKOJIOTHYECKOTO
TIOBEJICHHSI B OKPYIKAIOIIeH cpejie;

— OCYIIECTBIISATh MOUCK MH(POPMAITUN (PU3HUECKOTO coaepKaHus B ceTu IHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS IOTIOTHUTEIBHBIX HCTOYHUKOB BBIIEIATh HH(POPMALIUIO,

KOTOpas ABJIACTCA HpOTHBOpC‘lHBOﬁ WJIM MOXKET OBITh HBEOCTOBepHOﬁ;

— HCII0JIb30BATh MPH BBHIOJHEHUH YUEOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO JIUTEPATYPY (PUZUYECKOTO
CoJIepKaHus, CIIPAaBOYHbIE MaTepHallbl, pecypchl ceTh IHTepHET; BIafeTh IpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HH(GOpMAIK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— Co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEH!s, 000011ast nHpOpMALHIO U3
HECKOJIBKUX UCTOYHHKOB (DU3NYECKOTO CO/ICPIKAHNUS, B TOM YHCIIE TyOJIMYHO MPEACTABIATh PE3yIbTaThI
IPOEKTHOW MJIM UCCIIEIOBATENILCKOM IESTEIBHOCTH; IPA 3TOM I'PAMOTHO UCIIOJIB30BATh U3YUCHHBIH
NOHSATHHHBIN anmapar Kypca (GHU3HKH, COPOBOXKIATH BHICTYIICHUE MTPE3CHTALIUCH;

— IIPH BBIITOJIHCHHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ (1)I/I3I/ILI€CKI/IX IIpoueCCOB PaCIpCaACIIATh
00s13aHHOCTH B Tpynmne B COOTBETCTBHUU C IMTOCTABJICHHBIMU 3aa4aMM, CJICANUTD 3a BBIIIOJIHCHUECM I1JIaHA
Z[GflCTBI/IfI " KOPPCKTUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBII BKJIaad B ACATCIIBHOCTD I'PYIIIIbI;

BBICTpanBaTb KOMMYHHUKATUBHOC BSaHMOIlef/JICTBHG, MPOABJIAA TOTOBHOCTH paspliiaThb KOHCI)J'II/IKTI)I.



TEMATHYECKOE INTAHUPOBAHUE

No
1/

HaumenoBanue
pa3nenaoB UTEM
MPOrpaMMBbl

KomuuectBo
qJaCOB

BCECT
o

K/p | 0/p

Hara
HA3yYCHHUS

Bunel nestensHOCTH

Buasl, popMbI KOHTpOIIA

OJIeKTpOHHBIE
(tmdpoBwIC)
o0pa3oBaTeIbH
bIE pECyPChI

Pa3nen 1. TensioBble ABJIeHUA

1.1.

Crpoenue u
CBOICTBa
BeIlleCTBA

7 |1 0

Ha6nrogenne M mMHTEpHpeTanusi ONBITOB, CBUICTENIbCTBYIOIINX|
00 aTOMHO-MOJIEKYJSIPHOM CTPOEHWUW BEUIECTBA: OMBITH (|
PacTBOpPEHHEM DPa3IMYHBIX BEILIECTB B BOJAE; PELICHUE 3a/1ay 110
OLICHUBAaHUIO KOJMYECTBA aTOMOB WJIM MOJIEKYJ] B CIUHHIIC
00béMa BelecTBa; aHalIM3 TEKCTa JIPEBHUX aTOMHUCTOB
Hanpumep, pparmenta nmoamsl Jlykpenus («O mpupoe Berei)
C M3JI0KEHHEM OOOCHOBAaHHMH aTOMHOM THITOTE3BI (CMBICIIOBOC
yreHue). OrlleHka yOeAMTEIBHOCTH 3THX O00OCHOBAHUI;
0o0bsicHeHHEe OpPOYHOBCKOTO IBWDKEHUs, siBIeHUS nuddysum U
pa3nuuuit MEXIY HUMHU Ha OCHOBE MOJIOKEHU N
MOJICKYJIIPHO "KMHETHYECKON TEOpHH CTPOCHHS BEIIECTBA;
00BSCHEHHE OCHOBHBIX Pa3jIM4Mii B CTPOCHHUH Ta30B, )KUIKOCTEH]
U TBEPIBIX TEJ C HCIOJIb30BAaHUEM IIOJIOKEHUH MOJEKYJISIPHOA
KMHETHYECKOM TEOpHHM CTPOCHHMs BEIECTBA; IPOBEACHHUE WU
OOBSCHEHHE  OMbBITOB, JIEMOHCTPHUPYIOIIUX  KamWUIIPHBIC
SBICHHUS W  SIBJICHUE CMa4MBaHUs, OOBSICHEHHE pOJIN
KalWULIPHBIX SIBICHUN [JI1 MOCTYIUICHUS BOJABI B OpPraHU3M|
pacrerauii (MC — Owuosorus); HaOJOJCHUE, IMPOBEICHHUE U
00BsICHEHHE OMBITOB MO HAOIIOJEHUIO TEIJIOBOTO PaCUINPEHHS
ra3oB, XXHAKOCTEH W TBEPABIX TeJd; OOBSICHEHHUE COXPAHEHUS]
00béMa TBEPABIX TeEJN, TEKYYECTH XKHUAKOCTH (B TOM YHUCIE
pPa3HUIIBI B TEKYYECTH JJIS pa3sHbIX >KHUJKOCTEH), TaBICHHS rasa;
MPOBEJIEHNE  OMBITOB,  JEMOHCTPUPYIOIIMX  3aBUCHMOCTH|
JaBJiEeHUsT BO3AyxXa OT ero o0béMa W HarpeBaHus WIIH
OXJIAXJCHUSI W WX OOBSCHEHHE Ha OCHOBE AaTOMHO-
MOJIEKYJIIPHOTO YUEHUS; AHAIN3 TPAKTHYECKUX CUTYaIIHH,
CBSI3aHHBIX CO CBOMCTBAMU

ra3os,

TCII.

JKUJKOCTEN U TBEPABIX

YCTHBIN
OTIpOC;
MMHUCHMCHHBI
i,
KOHTPOJIb;
TECTHPOBaH
ne;cCamoo
IIEHKa C
HUCII0JIH30Ba
HUEM;
«OneHou
HOT0;
JIACTAY.

http://class-
fizika.ru/

1.2

TemnoBrle
MIPOIIECCHI

21 |1 3

OO0ocHOBaHHUE MTPABUII U3MEPEHHUS TEMIIEPATYPhl; CPABHEHHE
Pa3IMYHBIX CIIOCOOOB M3MEPEHHUS U IIIKAJl TEMIIEPaTyPhl;
HaOJIFOIeHHE W O0BSICHEHUE OIBITOB, IEMOHCTPUPYIOIINX
M3MEHCHNE BHYTPCHHEH YHEPTUH TEJIa B Pe3yIbTaTe
TeIIonepeadyn U padoThl BHEITHUX CUJI; HAOIOJCHUC U

YCTHBIN
0IIpoC;
NHCHbMEHHBI

i
KOHTPOJIB;

http://www fizik
a.ru/
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00BSICHEHHE OMBITOB, O0CYXIAEHNE MPAKTUIECKUX CUTYyaIUH,
JIEMOHCTPUPYIOIINUX Pa3IWYHbIE BUABI TEMJIONEPEIAUM:
TEIUIONPOBOJHOCTh, KOHBEKIINIO, U3TyUEHNE; HCCIIEIOBAaHNE
SIBJICHUS TEIJI000MEHA IMPH CMEIIMBAHUH XOJIOTHON U ropsiaeit
BO/IbI; HAOIIO/IEHNE yCTAHOBJIEHHUS TEIJIOBOTO PABHOBECHS
MEXK]Iy ropsiueii ¥ XOJI0JHOM BOJOM; onpeesieHue (M3MEpeHHE)
KOJIMYECTBa TEIUIOTHI, MOJIYYEHHOTO BOJIOH MPH TEMI000MEHE C
HarpeThiM METAIMYECKUM HUJIMHIAPOM; ONPEACICHUE
(m3MepeHune) yaenpbHON TeIII0EMKOCTH BEIIECTBA; PEIIEHUE
3a/1a4, CBA3aHHBIX C BBIUYHUCICHUEM KOINYECTBA TEINIOTHI U
TETUIOEMKOCTH TIPU TETIO0OMEHE; aHAIN3 CUTYaIHi
NPaKTUYECKOI0 HCIIOIb30BaHUS TEIIOBBIX CBOMCTB BEIIECTB U
MaTepHaoB, HAI[PUMEP B LENSIX SHEPTOCOEPEKECHUS:
TETIION30JIAIIHS, SJHEprocOeperalone Kpoli, TEPMOAKKyMy
JSATOPHI U T. [I.; HAOIIOICHUE SBICHUIN UCITAPESHUS U
KOHJIEHCAIlMH; UCCJIeJ0BaHuE Mpoliecca HCTIAPEeHUs] Pa3IMuHbIX
JKUJKOCTEH; 00bsICHEHNE SIBICHUH HCTIapeHUs M KOHJSHCAIIUU Ha
OCHOBE aTOMHO-- MOJICKYJISIDHOTO YUEHUS; HAOFOAeHNE 1
00BsCHEHHE MTpoIlecca KUTIEHHUS, B TOM YHCJIE 3aBUCHUMOCTH
TeMIepaTypbl KUTICHHsI OT JTaBJICHUS; OllpeiesieHrne (M3MepeHHe)
OTHOCHUTEINIFHOH BI2XXHOCTH BO3/1yXa; HAOJI0IeHUE Mpoliecca
TIJIaBJIEHUS] KPUCTAJUIMUECKOTO BEIIECTBA, HAPUMEP JIbJA;
CpaBHEHHE MPOIECCOB IJIaBJIECHU KPUCTAUNIMUECKUX TEN U
pa3MsrYeHus NPy HarpeBaHUU aMOP(HBIX TEIl; OIpe/IelICHHE
(M3MepeHue) yaeIbHOM TEIIOTHI IIaBieHus Jibaa. OObsICHEHUE
SIBIICHUH IIABJICHUSI U KPUCTAJUIM3aLUU HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUEHUS; PEIICHUE 3a/1a4, CBI3aHHBIX C
BBIYMCIIEHHEM KOJIMYECTBa TEIJIOTHI B IIpOlieccax
TeIIonepeaayu Npu MIABJICHUU U KPUCTAIUIN3AIMU, UCTIAPEHUN
Y KOHJIEHCAIIUH; aHAIN3 CUTYaIlil TPAaKTHYECKOT0 IIPUMEHEHHS
SIBIICHUH IIABJICHUS U KPUCTAJIM3ALNU, HAIPUMED, MOIyUCHUE
CBEPXYHCTHIX MaTepHaIIOB, COJIEBAsI TPEJIKa U Ap.; AaHAIH3
paboTHI ¥ O0BsICHEHNE TTPUHITUIIA JICHCTBUS TETIIOBOTO
JIBUTATEJISI; BRIUMCIIEHNUE KOJIMYECTBA TEIJI0OThI, BHIICISIIOIIETOCS
IIpY CTOPaHMU pa3JIM4YHbIX BUAOB Tornea, u KIIJ[ neurarens;

00CyXJ€eHUEe OKOJOTMYECKUX IIOCIEACTBUI HCIIOIb30BaHUS
JBUTaTenei BHYTPEHHETO CropaHus, TETIOBBIX 51
rugpoasekTpocTaniui (MC — 3KoJIOTHS, XUMHS).

nmabopaTtopH
ast pabora;
TECTUPOBAH
ue;
KOHTPOJIbHA
st paboTta

Hroro mo
pazneny

28




Pasz[en 2. 3J1eKTpnqec1cne U MAarHMTHbBIC SIBJICHHUSA

21| DnekTpuvecKue 7 Ha6nronenue 1 npoBeieHHUE ONBITOB 110 JIEKTPU3ALUK TEI IPU | yCTHBIM http://www.
3apsAabl. CONPUKOCHOBEHUU U UHAYKLUEH; HAOII01eHuEe U 0ObSICHEHUE OIIpoC; fizika.ru/
3apspKEHHBIC TeNla 1 B3aMMOJCHCTBUS OTHOMMEHHO M Pa3HOMMEHHO 3aPSHKCHHBIX TET; | MUChbMEHHBI )
MX B3aUMOJICHCTBHE 00bsACHEHNE TPUHIHIIA IeHCTBUS YIEKTPOCKONA; 00BbSICHEHHE 1 KOHTPOIIb ?.ttpk//da/ss_
SIBJICHUH JIEKTPU3ALUU IIPU COIPUKOCHOBEHHUH TEI U izika.r
WHAYKIWEH C UCIIOIb30BAHUEM 3HAHUN O HOCUTENSAX
3JEKTPUUECKUX 3apsI0B B BEIIECTBE; paclo3HaBaHUE U
00BsICHEHUE SIBIICHUH 3JI€KTPU3aLMH B IOBCETHEBHON XKHU3HY;
Ha0II0JieHUE U OOBSICHEHHE ONBITOB, MIUTFOCTPUPYIOMINX 3aKOH
COXpaHEHUs JIEKTPUUECKOTO 3apsiaa; HabJII0IeHUE OIIBITOB IO
MO/JIEIUPOBAHUIO CUJIOBBIX JIMHUI 3JIEKTPUUYECKOIO MO
HcciieIOBaHNue JeHCTBUS 3JIEKTPUUECKOTO OIS Ha TPOBOJHUKHI
U IUDJIEKTPUKH.
22. | TIoCTOSTHHBIN 20 Habmonenne pa3nudHbIX BUIOB JCHCTBUS SJIEKTPUYECKOTO TOKA | YCTHBIN http://class-
JJIEKTPUIECKUI TOK 1 OOHAPYIKCHHE dTUX BUJIOB ICUCTBHUS B IOBCETHEBHOM )KU3HU; | OMPOC; fizika.ru/
cOOpKa 1 UCIIBITAHKUE MIEKTPUUECKOM LIEMH IOCTOSHHOIO TOKA; | MUCbMEHH
HM3MEPEHHE CHIIbI TOKA aMIIEPMETPOM; U3MEPEHUE 13174
3JIEKTPUYECKOTO HAMPSHKEHUSI BOJIBTMETPOM; KOHTPOJIB;
MpoBeJIeHHEe U 00BSICHEHUE OIBITOB, IEMOHCTPUPYIOIINX KOHTPOJIb
3aBUCUMOCTB 3JIEKTPUUECKOT0 COMPOTUBIICHHUS Hast
MIPOBOJIHHKA OT €r0 JUIMHBI, TUIOLIaIH IIOTIEPEIHOTO pabora;
CEUYEeHHUs U MaTepHualia; uccileJOBaHUE 3aBUCUMOCTH npaKkTuye
CHJIBI TOKA, IPOTEKAIOLIEI0 Yepe3 PEe3UCTOp, OT cKast
CONPOTHBIIEHHUSI PE3NCTOPa U HAIPSIKEHUS Ha pabora

pe3ucTope; MpoBepKa MpaBuiia CII0KCHHsI HAITPSKSHU I
IIpY TIOCJIEIOBATEILHOM COSUHEHHH JBYX PE3UCTOPOB;
MIpoBepKa MpaBuiIa JUIsl CUITbI TOKA IPU MapaiieIbHOM
COEIMHEHHUH PE3UCTOPOB; aHAIN3 CUTYaIIHi
IMOCTIEIOBATEIHHOTO U TTApaJIeIbHOTO COEANHEHUS
MIPOBOJIHUKOB B JOMAITHUX 3JIEKTPUUECKHUX CETX;
pelIeHue 3a1a4 ¢ UCIOJIb30BaHneM 3akoHa OMa u
(dhopmyn pacuéra FNEKTPHUECKOTO COMPOTUBIICHHSI IPH
[IOCJIEIOBATEIBHOM U MapajlieIbHOM COETMHEHUH
MIPOBOJIHUKOB; OTIpeJielicHHE pabOThI AIEKTPUIECKOTO
TOKa, MPOTEKAIOIIETO YEPE3 PE3UCTOP; ONPEACICHUE
MOIITHOCTH 3JIEKTPUYECKOT0 TOKA, BBIJEIIEMON Ha
pe3ucTope; uccieI0BaHNe 3aBUCUMOCTH CHITBI TOK Uepe3
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JIaMIOYKY OT HampsiKeHus Ha Heil; onpenenenue KIT/]
HarpeBaTelsl; HcclieqoBaHue MpeoOpa3oBaHus IHEPTUU
IpY TOABbEME TPY3aJIEKTPOABUTATENIEM; OOBSICHEHIE
YCTpOMCTBA U MPUHIUIA ACHCTBUS TOMAIIHUX 3JIEKTPO
HarpeBaTeILHBIX TPUOOPOB; 00BICHEHUE TIPUINH
KOPOTKOT'O 3aMbIKaHUS ¥ MPUHITUTIA AEHCTBHS TUIABKUX
MpeIOXpaHUTENEH; pelIeHne 3aa4 C UCII0Ib30BaHUEM
3akoHa J[>xoymsi—JIenna; HaOIo1eHre BOSHUKHOBEHUS
3JIEKTPUYECKOT0 TOKA B )KUAKOCTH;

2.3.

MaruutHsie
SIBJICHUS

HccnenoBanne MarHUTHOTO B3aHMOJIENCTBUS TOCTOSIHHBIX
MarHuTOB; U3y4YeHHE MAarHUTHOTO MOJISI IOCTOSSHHBIX
MAarHuTOB NPU UX OOBEAMHEHUH U Pa3ACIICHUN; IPOBEACHNE
OTIBITOB IO BU3YJIU3ALIUH OJIS TOCTOSIHHBIX MAarHUTOB;
W3ydeHue siBIeHUS HAMarHUIMBaHUS BEIIECTBA;
HcclieloBaHue JeHCTBUS JIEKTPUUECKOIO TOKa HA MarHUTHYIO
cTpenky; [IpoBeneHne onbITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTbD CHJIBI B3aUMOJECHCTBUS KaTyIIKH C TOKOM H
MarHuTa OT CHJIbI U HaIllpaBJIeHUs TOKA B KaTYyIIKEe; aHAIN3
CUTYalHH IPAKTHIECKOTO IPUMEHEHHS 3JIEKTPOMArHuToB (B
OBITOBBIX TEXHUYECKHUX YCTPONCTBAX, MPOMBIIIJICHHOCTH,
MEIULMHE); U3yYCHHE NeHCTBHUS MarHUTHOTO I1OJIsI Ha
MPOBOJHUK C TOKOM; U3YUEHHE IEHCTBUS IJIEKTPOABUTATENS;
m3mepenue KI1/] anexTpoaBuraTeIbHOM YCTaHOBKY;
pacro3HaBaHME W AaHAIN3 Pa3IUIHBIX TPUMEHEHUN
3JIEKTPOBUTATENIEH (TPAaHCTIOPT, OBITOBBIE YCTPOMCTBA U JIp.).

YCTHBIN
0IIpOC;
NMHCHbMEHH
BIN
KOHTPOJIIb

http://physics
03.narod.ru/

2.4

DJeKTpOMarHuTHas
WHY KU

OIBITHI 10 HUCCICAOBAaHHUIO SABJICHUA SHGKTpOMaFHHTHOﬁ
WMHAYKIOHU: UCCIICJOBAHUC M3MCHCHUH 3HAYCHUS U HalrpaBJICHUS
UHAYKIIUOHHOT'O TOKa

YCTHBIN
OIpoc;
TECT

http://class-
fizika.ru/

Hroro no pazneny

37

PezepBHOE Bpems

OO011ee KOJIMIECTBO
4acoB 110
porpaMme

68

10
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ITOYPOYHOE IIVTAHUPOBAHUE

No Tema ypoka KonnuectBo yacos Jara uzydyenus Bupl, hopmbl KOHTpOJIS
n/m
BCero | K/p | m/p 8a 86
o wiany [0 GakTy [o IWwiaHy [no hakTy
Paznen 1. TenioBble siBjaenusi (28 4)
1. | OCHOBHBIE MOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH 1 2.09 [YCTHBIH OIIpOC
CTPOCHHUS BEILIECTBA.
o |Monemn TBEPAOrO, KMAKOrO M Tra3000pasHOro  COCTOSHHIA 1 7.09 MUCHMEHHBIA KOHTPOJIb
BEILECTBA
3. | CmauuBanue 1 9.09 rect
4. | Kamumspuere sBieHus. 1 14.09 [YCTHBIN OIIPOC
5. | Kpucrammueckue u amopdHbIe TBEPBIE TEIA. 1 16.09 YCTHBIM OTIPOC
6. | TemnoBoe paclIUpEHHE U CKATHE. 1 21.09 [TICEMCHHBIA KOHTPOJIb
7 | O6obmaroumii ypok mo Teme "CTpoeHne i CBOHCTBA BemecTsa" 1 23.09 [YCTHBIN OIIPOC
8 1 28.09 [YCTHBII OITPOC
.| Temmepatypa. BHyTpeHHsIs SHEpTHUSL.
9. | CrocoOsl H3MEHEHHs! BHYTPEHHEH SHEPTHH. 1 30.09 [YCTHBIH OIpoC
10, | Buast Terutonepenayn. 1 5.10 TeCT
11, | Tennonepenaya B Ipupoe 1 TEXHAKE 1 7.10 [YCTHBIH OITPOC
12 | Konrponbras pa6ora Ne 1 mo temam «CTpoeHue 1 CBOHCTBA 1 1 12.10 KOHTpOJIbHast paboTa
BemecTBay U «Teronepeaay
13, | KonmaecTso TemuoTsl. Y ienbHast TEMIOEMKOCTb BELECTBA 1 14.10 MICHMEHHBI KOHTPOJIb
14. | TermooOmen. JlaGoparopHas pabora Ne 1»Hccnenosannue 1 1 19.10 lmaGopaTopHas pabota

SIBJIEHUS TEIUIO0OMEHA Ipu CMECIINBAHNUU XOHOHHOﬁ n I‘Opi[qeﬁ
BOJBID»




15. | TemioBO€E paBHOBECHE. 1 21.10 YCTHBIN OIIpOC

16. | YpasHenue Terosoro 6ananca. Jlaboparopras padora Ne 2 1 1 26.10 maGopaTopHas padora
«OmnpeneneHue y1eapHON TEIIOEMKOCTH BEILIECTBA

17. | Pewenue 3amay no teme «TemnoooMen» 1 28.10 [recT

18. | IInaBnenue u OTBEpAEBaHNE KPUCTAIUIMUECKIX BELIECTB. 1 9.11 YCTHBIN OIIPOC

19, | YAcnbHas TEIUIOTA [UIAB/ICHHS. 1 11.11 [MICbMEHHBIA KOHTPOJIb

20. | [TapooGpasoBanue u KouaeHcanus. Mcnapenue. 1 16.11 YCTHBIN OTIPOC

21. | BraxkmocTs Bo3yxa 1 18.11 [ICbMEHHBIH KOHTPOJIb

22. | Usmepenue BnaxxHocTH Bo3ayxa. Jlaboparopnas padora Ne 3 1 1 2311 [IHCbMCHHBIH KOHTPOIb
«Onpenenenre OTHOCUTEIbHON BIAKHOCTH BO3YXay.

23. | Kunenue. Y nenpHas Temiora napooopa3oBaHus 1 25.11 YCTHBIN OIIPOC

24. | Pemenue 3a1a4 o teme «/3MeHeHne arperatHbIX COCTOSTHHI 1 30.11 jtabopaTopHast paboTa
BEII[ECTBAY

25 OHeprus TOIIMBA. Y AeTIbHAs TEIUIOTa CrOPaHUS 1 2.12 TecT

26. | [IpurMns! paboThl TEMIOBLIX qeurarteseil. KIT/I Temiosoro 1 7.12 [IICEMCHHBIN KOHTPOJIb
JBUTATEIIS

o7 | Pemenne 3anay no reme «Teruiossie sieeHus». Buabl 1 9.12 [YCTHBIN OITpOC
TEIUIoNepe/adn, KOJMIECTBO TEIUIOThI, H3MEHEHHE arperaTHbIX
COCTOSTHHI BEIECTBA, BIAXKHOCTh BO3yXa»

og. | Kourposnbnas padora Ne 2 mo Teme 1 14.12 [YCTHBIH OIpOC
«TemnoBple SIBICHUS»

Paznen 2. Duexkrpuyeckue 1 MarHuTHble sijieHus (37 4)

g | Dmexrpusauus Ten. B3auMoeHCTBIE 3apsKeHHBIX 1 16.12 [YCTHBIH OITpOC
ten. 3akoH KyioHa.

30. | Dnexrprueckoe none. HanpsbkeHHOCTh monst. [IpuHImn 1 21.12 YCTHBIN OIIPOC
CYNEPIO3HUIIUH SIEKTPHICCKHX MOJICH.




23.12

31. | Hocurenu 31eKTPUYECKUX 3apsioB. 3aKOH COXPAaHEHHs YCTHBIN OTIPOC
Tp p p
QJICKTPUYCCKOIO 3apsaa
32. | Ctpoenne atoma 28.12 [YCTHBIH OIIpOC
33. | TIpOBOAHUKY U JIUDIEKTPUKH. [INCEMCHHBIM KOHTPOJIB
34. | O606maromuii ypox 1o reMe «IeKTPHIECKUE 3apSIbL. YCTHBIN OTIPOC
3apsKeHHBIE Tela U UX B3aUMOJICHCTBUEY
35. | Dnexrpuueckuii Tok. Cuia Toxa. [IACEMCHHBIN KOHTPOJIb
. | ICTOYHHKY TIOCTOSHHOTO TOKA.
36. |1 TecT
37. | JleiicTBHS SIEKTPUYECKOTO TOKA. YCTHBIHM OTIPOC
38. | DyeKTpUYECKUii TOK B KUIKOCTSX U ra3ax. YCTHBIH OTIPOC
39. | Dnekrpuueckas uenk. Jlaoparopuas pabora Ne 4«CGopka u faboparopas pabora
TIPOBEpPKA DNIEKTPUIECKOM LIENH HOCTOSHHOTO TOKay.
40. | Cuna Toxka. MICHMEHHBI KOHTPOIIb
41 | DnexTpreckoe HanpsHKEHHE. HCHMEHHBIH KOHTPOIIh
47 | Conpornsnennenposonuuka. Jlaboparopraspabora Ne 5 na6oparopHas pabota
«Hccneopanye 3aBUCUMOCTH CHITBI TOKA, UIYIIETro Yepes
PE3UCTOP, OT CONPOTUBJIEHHS PE3UCTOPA M HATIPSKEHHS Ha
pE3MCTOpEN
43 3akon Oma 1 yJacTKa IEIH. MUCbMEHHBIA KOHTPOJIb
44 | YIeIBbHOE CONPOTHBIICHHE BEIIECTBA. UCHMEHHBIH KOHTPOITb
45. | Peocrar. JlaGoparopHas pa6ota Ne 6 «PeryanpoBaHue CUIbl nrabopaTopHas pabota
TOKA PEOCTATOM
46. | TToce10BaTELHOE COCAMHEHHEPOBOIHIKOB. na6oparopHas pabota

JlabopaTtopnast pabota Ne 7 «I[IpoBepka mpaBuia CIOKEHUS
HANPSOKEHUH TPU TIOCTIEI0BATEIFHOM COSTMHEHUH JIBYX
PE3UCTOPOBY




[MapannensHoe coeqMHEHUETPOBOIHUKOB. JIabopaTopHas

mabopaTopHas padora

47. 1
paborta Ne 8 «IIpoBepka mpaBumiIa JJIsl CUIIBI TOKA TIPH
HapajieIbHOM COEAMHEHUH PE3UCTOPOB
48. | CmelaHHble COEMHEHHUS TIPOBOTHUKOB. 1 [ICEMCHHBIM KOHTPOJIB
49. | Pa6oTa 1 MOLIHOCTb SIEKTPHYECKOT0 TOKa. 3aKoH JxkoyJ1s- 1 [ICEMCHHBIM KOHTPOJIB
Jlenna
50. | Pacuer paboTHI M MOIITHOCTH TOKA. JIaGOpaTopHbIE OIBITHI: [IACEMCHHBIN KOHTPOJIb
"Omnpenenenne padOTHI IESKTPHICCKOTO TOKA, HAYIIETO Yepes3
pesuctop" u "OnpenencHre MOITHOCTH IEKTPHIECKOTO TOKa,
BBIJICJISIEMO Ha pe3ucTope”
51. | DnekTponpoBOAKa M IOTPEOUTEH FIEKTPUUECKOM SHEPIUH B OBITY. | 1 [recT
Kopotkoe 3ambikaHue.
52 Pemenue 3amad no temam "Cuiia ToKa, HaNpsHKEHUE, 1 [MICbMEHHBIA KOHTPOJIb
CONpPOTHUBIIEHHE, 3aK0H OMa /15l ydacTKa LIeNH, yAeIbHOe
CONPOTHUBJICHUE, COSTUHEHIS IIPOBOJHUKOB"
53. | Penrenne 3anau o remam "3akon Oma Juist yuacTka renu, padora u | 1 [IICBbMCHHBIM KOHTPOJIb
MOIITHOCTH TOKa, 3aKoH JIxkoyis-Jlenma"
54, | O606maromuii ypok 1o TeMe "IIEeKTPUYECKHE ABICHHs" 1 [recT
55. | KontposnbHas pa6ota Ne 3 110 Teme «DJIEKTpHUIECKHE SBIEHUS| 1 KOHTPOJBHAS padoTa
56. | MarautHoe none. Onbit Dpcrena. 1 [YCTHBIH OTIPOC
57. | MarauTHOE moJie 2IeKTPHYECKOTO TOKA.. DIEKTPOMATrHHUT. 1 frabopaTopHas pabota
Jlaboparopnas padota Ne 9 «OnbIThl, AEMOHCTPUPYIOILIKE
3aBHCUMOCTB CHIIBI B3aUMOJIEHCTBHS KATYIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA ¥ HAITPABJIEHHs TOKA B KATYILKE
5g. | [TOCTOSHHbIE MATHUTHL. 1 [YCTHBIH OIPOC
59 | MaruuTHOE none 3eMIU 1 €r0 POJIb JUIA KU3HU Ha 3eMIIe. 1 [YCTHBIN OIPOC
60. | JlelicTBHE MaTHUTHOTO TI0JI HAIIPOBOJHHUK C TOKOM. 1 [YCTHBIM OTIPOC
61. | DMeKTpoaBUraTens NOCTOAHHOTO Toka. JlabopatopHas paboTa | 1 itaboparopHas paboTa
Ne 10 «KoHCcTpynpoBaHue 1 U3y4eHHe padoThI
snekrpoasuraress». KI1JI snekrpoasurares.
62. | OmbiThl Dapajes. SIBieHue IeKTPOMArHUTHON HHIYKIHH. 1 [YCTHBIH OITPOC
63. | IIpasuo Jlenna. 1 YCTHBIM OTIPOC




64. | Dnexrporeneparop. CriocoObl MOTyIEHHs JEKTPUYECKON yCTHBIN OIpPOC
SHEPTHUH. DIIEKTPOCTAHIIMN HAa BO30OHOBIISIEMBIX HCTOYHHKAX
DHEPTUH.

65. | KonTponbhas padora Ne 4 o reme 1 KOHTPOJIbHAsI paboTa
«MarHuTHBIC SIBIICHUS

Pe3eps (3 4)

66. | [ToBTOpenue 1 0600IEHNE CONEPKaHUs Kypca PHU3MKHU § Ki1acca. (IHCEMCHHBIN KOHTPOIb
Tewms! "CTtpoeHue u cBOMCTBA BeliecTBa. TermioBble sBIeHUs"

67. | [loBTopenue 1 06001EHNE CONEPKaHUS Kypca (PU3HKH § Ki1acca. [ITHCEMCHHBIM KOHTPOJIb
TeMbl "DNIeKTpUYECKHUE U MATHUTHBIE SIBICHUS»

68. | UtoroBas koHTpoJsbHas padoTa Ne 5 o Kypcy Gpu3uku 8 kiacca. 1 KOHTPOJIbHAS PaboTa
Tewmsl "CTtpoeHue u CBOMCTBA BelecTBa. TeraoBbIe SIBJICHHUS.
DJIEKTPUYECKHE U MATHUTHBIC SIBJICHUS"

OBLIEE KOJIMYECTBO YACOB I1O 5 |10

I[TPOTPAMME




YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI JIJISI YUHEHUKA

®dusuka 8 kmacc/Ileppimkuna A.B., OO0 «IPODA»; AO «M3narensctBo [IpocBemieHue;
H.B.®wunonosuy, A.I'.BockansH. ®usnka. 8 k1. Terpanp a1 1abopaTopHBIX padboT K yueOHuKy A.B.
[Tepeimkuna.— M. : [Ipoda, 2018.

METOJUYECKUE MATEPUAJIBI JUIA YUUTEJA
YMK:

- A. E. Mapon, E. A. Mapon. CamocTosiTelIbHbIE U KOHTPOJIbHBIE paOboThI K yueOHuKky A.B.Ileppimkuna. -
M.: [Ipoda, 2017.

- H.B. ®unonoruy Meroaudeckoe nocooue.— M.: [Ipoda, 2018.

-A. E. Mapon, E. A. Mapon. ®usmka. 8 xkiacc: ydeOHO-meToanueckoe mocobue. - M.: Jlpoda,
2018.(/IngaKkTHUECKHUE MaTEPUAIIbI).

- B.B. lllaxmarosa, O.P. llledep. ®usuka: Jnarnoctudeckue padotsl k yueOnuky A.B. [lepeimkuna «dusnka.
8 kmaccy yuebHo-MeToauueckoe nmocobue.— M.: [Ipoda, 2015.

- A. E. Mapon, E. A. Mapon, C.B. I1o3oiickuii. ®uzuka. COOpHUK BOMPOCOB U 331a4. § KJI.: yueOHOe ocodue.
- M.: poda, 2017.

- H.B.®unonosuu, A.I'.BockansH. @wusuka. 8 wi. Terpans mns madopatopHbiXx padboT kK yueOHHKY A.B.
[Teprpimkuna.— M. : Jlpoda, 2018.

- A. E. Mapon, E. A. Mapon. CamocTosiTeNIbHbIE U KOHTPOJIbHBIE PaboThl K yueOHuky A.B.Ileppimikuna. - M.:
Hpoda, 2017.

[MU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET

http://class-fizika.ru/

http://physics03.narod.ru/

http://elkin52.narod.ru/
https://learningapps.org/index.php?overview&s=&categorv=0&tool=
https://resh.edu.ru/


http://class-fizika.ru/
http://physics03.narod.ru/
http://elkin52.narod.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

YUYEBHOE OBOPYJIOBAHHUE
° HaszBanue npubopa Koun-Bo HabopoB Koun-Bo mpeameron

/1

1 [ItaTuB TEMOHCTPAIIMOHHBIN 10
2 MepHubiii uuHIp (MEH3ypKa) 20
3 CrakaH CTEKJISTHHBIN 20
4 DIEKTPOCKOI 2 4
5) DIEKTPOMETP 1
6 [Tasiouka cTekIsTHHAs 1
7 ITanouka s00HUTOBAS 1
8 HaGop npoBoIOYHBIX PE3UCTOPOB 3 15
9 Peocrar 5
10 Karymka motox 5
11 KoHzieHcaTop nepeMeHHON EMKOCTH 1
12 Tpanchopmarop 1
13 KomriekT mpoBooB 1
14 [Tpubop Jlenna 1
15 VICTOYHHK MTOCTOSIHHOTO U IIEPEMEHHOTO 1

HaTPSDKCHUS

16 Marsaut ayroodpasHblil 4
17 MarsuT nos0coBOM 1€EMOHCTPALMOHHBIN S 10
18 DJIEKTPOMArHuT 2
19 CTpenku MarHUTHbBIE 20
20 AwmrmiepMeTp 1abopaToOpHBIit 10
21 BonbT™meTp nabopatopHbIit 10
22 HuskoBonbTHAs TaMIla HA MOJCTaBKe 10
23 Koy 10
24 Kanopumerp 20
25 TepmomeTp 10
26 Onuiky >xese3Hble







