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IHOACHUTEJIBHASA 3AIINCKA

CopepxaHrie IporpaMMBbl HampaBlIeHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAIIUXCS U
OpraHu3aluio U3ydyeHus: PU3UKU Ha JIESTEIbHOCTHON OCHOBE. B Hell yuuThIBaIOTCS BO3MOXKHOCTU IIpeaMeTa
B peaymm3anuu TpeboBannii ®I'OC OO0 k miIaHUPYEeMbIM JIMYHOCTHBIM M METaNPEIMETHBIM pe3yiIbTaTaM
oOydeHHUsl, a TaKKe MEKIPEAMETHBIC CBS3M ECTCCTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HA YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢usukum — cucteMoo0pa3yromuid Ui €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJBKY
(bu3nyeckre 3aKOHBI JIeXKAT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMbIX XUMHEH, OMoI0ruei, acTpoHOMHEH
u Qusnueckoil reorpaduei. dusnka — 3TO MpeaMeT, KOTOPbI HE TOJBKO BHOCHUT OCHOBHOW BKJAd B
€CTECTBEHHOHAYYHYIO KapTUHY MHUpA, HO U IIpeJlocTaBisieT HauboJiee sicHble 00pa3iibl IPUMEHEHUSI HAyYHOTO
METOJla MO3HaHUs, T.e. Ccrocoba IMOJIydeHHs JOCTOBEPHBIX 3HaHUM o Mupe. Haxonen, ¢usuka — 310
IIPEIMET, KOTOPBIA HapsALy € APYTMMH €CTECTBEHHOHAyYHBIMM INpPEAMETaMU JOJDKEH [aTh IIKOJIbHUKAM
IpeJCTaBICHHE 00 YBIIEKATEIIbHOCTH HAY4YHOIO MCCIENOBAHHUA U PAJOCTU CAMOCTOSITENBLHOIO OTKPBITHSA

HOBOI'O 3HAaHUA.

Opna W3 riaBHBIX 3a7ad (U3MUECKOTO OOpa3oBaHHS B CTPYKType oOmero oOpa3oBaHHS COCTOUT B
(hOpMUPOBAHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH Y MHTEpECca K HAyKe Y OCHOBHON MacChl 00YJaroIIuXCs,
KOTOpBIE B JaibHEIIeM OyAyT 3aHSATHl B CaMbIX pa3HO 00pasHbIX cdepax gesTenbHocTH. Ho He MeHee
BOKHOM 3a7a4yeil sBJISICTCS BBISBICHHE W TOATOTOBKA TAJAHTIMBBIX MOJOJBIX JIOJACH NIl MPOAOIIKEHUS
oOpa3oBaHusl U JanbHEiIIed NpodecCHOHaIbHOM JESITeNbHOCTH B O0JIACTH  €CTECTBEHHOHAYYHBIX
WCCTIEOBAHUN W CO3/IaHUM HOBBIX TexHOJIOTW. COTJIacCHO MPHUHATOMY B MEXKIYHApPOJIHOM COOOIIECTBE
onpexaeneHuto, EcrecTBeHHOHay4Has TPaMOTHOCTh — 3TO CIIOCOOHOCTh YeNIOBEKa 3aHMMAaTh aKTUBHYIO IPaXK-
JAHCKYIO TIO3UIIMIO TIO OOIIECTBEHHO 3HAYMMBIM BOIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMH HAayKaMH, M €ro
TOTOBHOCTh HMHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMM HAEsIMU. HaydyHOTpaMOTHBIM 4YEOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXKIEHHUU MPOOJeM, OTHOCSAIIUXCS K E€CTECTBEHHBIM HayKam H
TEXHOJIOTHUSIM, YTO TpeOyeT OT HETO CIEeIYIOIINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb 0COOECHHOCTH HAay4YHOI'O UCCJICAOBAHUA,
— HHTCPHPCTUPOBATH JAHHBIC U UCIIOJb30BATh HAYYHBIC TOKA3aTCIbCTBA JJIA MMOJIYUYCHWA BBIBOAOB.

N3yuenne ¢pu3nku crnocoOHO BHECTH pellaloliuil BKIaa B (POPMUPOBAHNE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOIIHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Henn wm3yueHus (GU3UKHM Ha YPOBHE OCHOBHOrO o00IIero obOpa3oBaHus onpezaeneHbsl B Konuenuu
npernoiaBaHus yueoHoro npeaMera «dusnka» B 00pazoBaTenabHbIX opranuzanusax Poccuiickoit @enepanuu,
peanu3yoNnmMx OCHOBHBIE 001Ie00pa3oBaTeibHbIe MPOTrPaMMBbl, YTBEpkKIEHHON pemenneM Komneruu
MunuctepctBa npocseiienus Poccuiickoit ®eneparuu, nporokon ot 3 aekadps 2019 r. Ne [1K4BH.

Henu nzyuenust puszuxu:

— TpHOOpeTeHue NHTEpeca U CTPEMIIEHUS 00YJaroIIMXCs K HAyYHOMY M3YyYEHHUIO MPUPOJIBL,
pa3BUTHE MX MHTEIJIEKTYaJbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— pa3BUTHE NPEJICTABICHUN O HAYYHOM METOJe MO3HaHUs U (OpPMUPOBAHUE UCCIIEI0BATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (opMupoBaHKEe HAYYHOTO MUPOBO33PCHUS KaK pe3yabTaTa U3y4YEeHUS] OCHOB CTPOCHHS MaTEPUU U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— ¢opMHpOBaHUE NTPEACTABICHUIN O pOJIM (PU3UKH I Pa3BUTHS APYTUX €CTECTBEHHBIX HayK, TEXHUKH
1 TEXHOJIOTHI;

— pa3BHUTHE NPEACTABICHUN O BOZMOXKHBIX cepax Oyayiel mpodeccuoHaIbHON IeATEIbHOCTH,
CBSI3aHHOM C (PU3HKOIA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HalpaBJICHHUU.

JlocTrkeHne dTUX 11ejIeil Ha ypOBHE OCHOBHOTO 00IIero ooOpa3oBaHusl 00ECIIEYMBACTCS pelIeHUEeM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HAHUM O AUCKPETHOM CTPOCHHUHN BEHICCTBA, O MEXAHUYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAIrHUTHBIX U KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMeHI/Iﬁ OITNCBIBATH U OOBICHSITE (bHSI/I‘IeCKI/Ie SABJICHUA C UCIIOJIb30BaHUECM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHEC MCTOJ0OB PCIICHUSA HpOCTGﬁHIHX paCLIéTHBIX 3a1a4 C UCIIOJIb30BaHHECM (1)I/ISI/I‘IGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUHN HAOII0JaTh PUPOHBIE IBJICHUS U BBIIIOJIHSATH OIBITHI, JAOOpaTOpHbIE padOTHI U
9KCHEPUMEHTAJIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE MPUEMOB pabOThI ¢ MHGOPMAIUEH (GU3HUECKOTO COJIePIKAHUS, BKIIOYast HHPOPMAIHIO O
COBPEMEHHBIX JOCTHKCHUSX (U3UKH; aHATN3 U KPUTUUYECKOE OIICHUBAaHNE HH(POpMAIIHH;

— 3HAKOMCTBO co chepamu IpoheCCUOHATBLHON JISATSIBHOCTH, CBI3aHHBIMH C (PU3UKOU, U
COBpPEMECHHBIMU TEXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHIKCHUAX (1)1/1314‘1601(012 HAyKH.

MECTO YYEBHOI'O IPEMETA «®U3UKA» B YYHEBHOM IIJIAHE

B cootBerctBum ¢ ®I'OC OO0 ¢dusuka siBiseTcs 00sS3aTeIbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero o6pasoBanus. [lanHasi mporpamMma npeaycMaTpuBaeT uydeHne GuU3uKu Ha 0a30BOM YpPOBHE B 8
Kiacce B 00b€Me 68 yacoB mo 2 yaca B HEHAETIO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TemsioBbIe IBJICHUSA

OcCHOBHBIE MOJOXEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHHUs BellecTBa. Macca U pa3mepsl
aTOMOB U MOJIEKYJI. OIBITHI, IOATBEPKAAIOLINE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KHHETUYECKOW TEOPHH.

Mogenu TBEPAOro, )KUIKOTO U ra3000pa3HOro cocTOAHMH BemecTBa. Kpucramueckue 1 aMmopgHsbie Tena.
OOBsicHEeHHE CBOWCTB T'a30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUH MOJICKYJIAPHO-KHHETHYECKON
Teopun. CMayMBaHKUE U KallWJUIAPHBIC sABIEHUS. TErIoBoe pacIIupEeHUe U CKaTHE.

Temmneparypa. CBsA3b TEMIIEPATYPbI CO CKOPOCTHIO TEIUIOBOTO ABM)KECHHUS YACTHII.

BuyTtpennss sneprust CnocoObl U3MEHEHUs] BHYTPEHHEN SHEpruu: TeIuIonepeadya U COBEpIICHUE pabOThl.
Bunel Temonepenadyn: TEMIONPOBOIHOCTD, KOHBEKLINS, U3TyUECHHE.

KonngecTBo TerioTsl. Y aenabHas TEIIOEMKOCTb BellecTBa. TerIo00MeH U TEIII0BOE PABHOBECHE.
VpaBHenue TemnoBoro Oananca. IlnaBneHne M oTBepleBaHME KPHCTAJULIMYECKUX BEIIECTB. Y AeIbHas
teruioTa rasneHus. IlapooOpasoBanue u konaencanusa. Mcnapenune (MC). Kunenue. Y nenpHas Teriora
napoo0pa3zoBaHMsl. 3aBUCUMOCTb TEMIIEPATyphl KMIIEHUs OT aTMOC(HEPHOro AaBieHus. BiaxkHocTs Bo3ayxa.

OHeprus TOIMBa. Y IeJbHas TEIUIOTa CrOPaHMsL.

[Tpuntumne! paboTe! TertoBeix auratencii. KIT/ TermoBoro npurarens. TemioBble IBUTATEIH U 3alIUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUH B TeII0BbIX mpoiieccax (MC).

Hemoncmpayuu

1. Habnronenue OpPOYHOBCKOTO JIBYDKEHUS
2. HaOmnronenue mubdy3un
3. Hab6mronenne SIBJICHUH CMa4yuBaHUs u KaUJUIIPHBIX SIBJICHUH
4, Habmonenue TETJIOBOT'O pacIIMpeHust TeN
5. 3MeHeHune AaBlieHus Ta3a Mpy U3MEHEHUU 00bEMa U HarpEeBaHUU WJIH OXJIaXICHUN
6. [TpaBuna HU3MEpEeHHs TEeMIEPaTypPhI
7. Bunpr Teronepeayn
8. OxnaxaeHne npu COBEPILIECHUH paboThI
9. HarpeBanue npu COBEPILIECHUHU paboTsI BHEITHUMH CHJIaMU
10. CpaBHeHue TenJI0EMKOCTEHN Pa3JIMYHBIX BEIIECTB
11. Hab6nronenue KHUTICHUS
12 .Habmronenne MOCTOSIHCTBA TEeMIIEPaTyphl npu IJIaBIEHUH

13. Monenu TENIOBLIX ABUTATEIEH

Jlabopamopnwvie pabomot u onvimul

l. OneIThI 1o O00HapyKEHHIO JEeNCTBUS cuIl MOJIEKYJISIPHOTO NPUTSHKEHUS

2. OnbIThI o BBIpALMBAHUIO KPUCTAJIOB ITOBAPEHHOMN couu J5R05 caxapa

3. OnbITel 1O HaONIONEHUIO TEIJIOBOTO pACHIMpPEHUsi Ta30B, KUAKOCTEW H  TBEPIABIX Tl

4. Onpenenenue JaBJICHUS BO3/yXa B OajutoHE IIpULa

5. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIaBJIEHUS BO3[yXxa OT ero oO0béMa M HarpeBaHus WU
OXJIaKJICHUS

6. IIpoBepka runoOTe3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUAKOCTU B TEPMOMETPUYECKON TpyOKe
oT TEeMIEPATypPbl

7. Habmoienue u3MeHeHUs] BHYTPEHHEW SHEPruu Tejla B pe3ysbTaTe TEIIonepeaayd U padoThl BHEIIHUX
CHII

8. MHccrnemoBanue sBIEHUSA TEIUIOOOMEHAa TMPH  CMCIIMBAaHUU  XOJOJHOM W  TOpPSYEH  BOJIBI

9. OnmnpexneneHue KOJWYECTBA TEIUIOTHI, IOJIYYEHHOIO BOJOM MpH TEIUNIOOOMEHE C HarpeTbiM
METAININYECKUM LIAJIUHAPOM



10. Onpenenenue ynenpHON TEMIOEMKOCTH BEILECTBA
11. Hccaenosanue nporecca HCTIapEeHUS
12. OnpeneneHre OTHOCUTEIBHON BIIAXKHOCTU BO3AyXa
13. Onpenenenne yieabHON TEMIOTHI IJIABJICHUS JIbJ1a

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnekTpuzanus Tei. [[Ba poaa anekTpuuecKux 3apsaoB. BzauMoecTBue 3apsukeHHbIX Tell. 3akoH Kyrnona
(3aBHCHMOCTbD CHUJIbI B3aUMOJICHCTBUSI 3aPSHKEHHBIX TEJ OT BETUYUHBI 3apSJI0OB U PACCTOSIHUS MEXKITY TEIAMHM).

DnexTpudeckoe mosie. Hanpspk€HHOCTD 3JEKTPUIECKOTro MoJist. [[pUHIMIT CYynepio3uIiK AIEKTPHYECKUX
MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexktpudeckux 3apsa10B. DlIeMEHTapHbIN iekTpudeckuil 3apsaa. Ctpoenue aroma. IIpoBoaHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS 3JIEKTPUYECKOr0 3apsa.

ONEeKTpUYECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPUYECKOIO TOKA. VICTOYHMKHM ITOCTOSIHHOTO TOKAa.
JleicTBUSI 3NIEKTPUUECKOT0 TOKa (TEIIOBOE, XMMHYECKOE, MArHUTHOE). DJIEKTPUYECKUN TOK B HKHUAKOCTAX
U rasax.

Onekrpuueckas nemnb. Cuiia Toka. JinekTpuyeckoe HarpskeHue. ColpoTUBICHUE IPOBOIHUKA. Y A€IbHOE
COIIPOTHBIIEHHUE BellecTBa. 3akoH OMa Juist yuacTka uemnu. [locnenoBaTenbHoe U napauienbHOE COeIMHEHNE
IPOBOIHUKOB.

PaboTa 1 MOIITHOCTB JEKTPUIECKOTO TOKa. 3akoH [xoyns— JleHna. DnekTpruuecKue ey u moTpeouTenn
ANIEKTPUYECKO SHepruu B 0bITY. KopoTkoe 3ambikaHUeE.

[TocTosiHHBIE MarHuThl. B3ammojeiicTBHe NOCTOAHHBIX MAarHUTOB. MarHuTHoe mnosie. MarHuTHOE 1oJie
3eMiIM M €ro 3HaueHue Uid kKu3HM Ha 3emuie. OnbIT OpcTtena. MarHuTHOe MOJ€ JIEKTPUYECKOro TOKa.
[IpuMmeHeHne IeKTPOMarHuToB B TEXHUKE. J{efiCTBME MarHUTHOTO I10JIsl HA IPOBOJHUK C TOKOM.

DNeKTpOoABUTaTEIb OCTOSIHHOTO TOKa. Mcronp30BaHuE 37IEKTpOIBUTaTeNIel B TEXHUUECKUX YCTPOMCTBAX U
Ha TPAHCIIOPTE.

OnbiTel @apanes. SIBneHue nekTpoMarauTHoN uHAYKIMK. [TpaBuio Jlenna. Dnekrporeneparop. Criocoobl
MIOJIYYEHUS AJIEKTPUUECKON SHEPTUH. DIIEKTPOCTAHIIUN Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpavyuu

l. Onexrpusanus TeIN
2. /JIBa poja 3JEKTPUUYECKUX 3apsA70B M B3aUMOJECHCTBHE 3apSKEHHBIX TEIl
3. VYerpoiicTBo 51 JEHCTBHE 3JIEKTPOCKOMNa
4. DnekTpocTaTudecKast WHIYKIUS
5. 3aKoH COXpaHEHHUs INEKTPUYECKUX 3apsI0B
6. [IpoBogHuKH u TUDIIEKTPUKU
7. MopaenupoBaHue CHJIOBBIX JIMHUM  JJIEKTPUYECKOTO  TOJIS
8. Ucrounuku MIOCTOSTHHOTO TOKa
9. JeticTBust AIIEKTPHUYECKOTO TOKa
10. DIIEKTPUUYECKU I TOK B KUJIKOCTH
1. I"a3oBbI1i1 paspsn
12. N3mepenune CUJIBI TOKa aMIIEpMETPOM
13. U3mepeHue 3IEKTPUUECKOTO HaIpsHKEHUs BOJITMETPOM
14. Peocrar u MarasuH CONPOTUBIICHUI
15. BsanmonelictBue TMOCTOSTHHEIX MarduToB

16. MonenupoBaHue HEBO3MOKHOCTH pa3fei€HUs IMOJOCOB MarHurta 17.
MonenupoBanue MarHUTHBIX moJiei IMOCTOSTHHBIX MarHUTOB
18. OnbIT OpcTena



19. MarunutHoe oJIe TOKA. DNEeKTpOMarHuT

20. [Henicteue MAarHuTHOIO 0JIS Ha IIPOBOJIHUK c TOKOM
21 DNEeKTPOABUTATEIb IIOCTOSIHHOT'O TOKa
22. Uccnenosanue SIBJICHUS 3JIEKTPOMArHUTHOM WHYKIIHT
23. OmBITEI ®dapages

24. 3aBUCUMOCTb HAMPABIICHUS] UHAYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOZHUKHOBEHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

1. OnbITl 1O  HAONIONCHHWIO AJICKTPH3AIMKA Tel HHAYKIUEH W TPH  CONMPUKOCHOBCHUU
2. HccnenoBanne  ACWCTBUSL  JJCKTPUYECKOTO  TMOJS HA  TPOBOJHUKKA M JAMAJICKTPUKHU
3. COopka w poBepKa  pabOTHI IIEKTPUIECKOU 1enu MIOCTOSTHHOTO TOKa
4. W3mepenune u peryanupoBaHue CHITBI TOKa
5. N3mepenue 151 peryiaupoBaHue HaIpsDKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CHJIbI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaNpsHKEHUS Ha pesucrope
7. OnbIThL, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh JIEKTPUUECKOTO CONPOTUBIIEHUS MPOBOJAHHUKA OT €r0 JJIUHBI,

TUTOIIIA M MIOTIEPEYHOTO CeUeHUs u MaTtepuaa
8. IIpomepka mpaBuiIa CIOXEHHs HAMpPsDKEHUN MPU TMOCTEIOBATEIHLHOM COCIUHEHHH JBYX PE3HCTOPOB
9. [IpoBepka mpaBuna Uis CHJIBI TOKa TMpPH MapajuIeTbHOM COEJUHEHUU PE3UCTOPOB
10. Ornpenenenue paboTsl AIEKTPUIECKOTO TOKa, 17918%11(S Y yepes pe3uctop
11. Omnpenenenue MOIIHOCTH AIEKTPUUYECKOTO TOKa, BbIJIEJIsIEMON Ha pe3ucTope
12. HccnenmoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOYKY, OT HANpPSOIKCHHS Ha HEH
13. Onpenenenue KITA Harpesarels
14. HccnenoBanue MarHuTHOTO B3aUMO/ICHCTBUS MTOCTOSTHHBIX MarHuToOB

15. M3ydeHue MarHuTHOTO TMOJS TOCTOSHHBIX MAarHUTOB IMpH HMX OOBEJUHEHUH U pa3JIeIeHUH
16. UccnenoBanue necTBUs AIIEKTPUYECKOTO TOKa Ha MarHuTHYIO CTpPEJKY
17. OnpIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aHMMOJEHCTBUS KATYIIKM C TOKOM M MarHura OT

CHJIBI TOKa u HaIpaBJICHUs TOKa B KaTyIlKe
18. N3ydenne NeNCTBUS MarHuTHOTO 0JIs Ha HPOBOJTHUK C TOKOM
19. KonctpynpoBanue u U3y4YeHUe paboThI AIIEKTPOABUTATEINS
20. H3mepenue KILJ 3JIEKTPOABUIaTEIbHOMN YCTaHOBKHU

21. OmneITel 110 HCCICAOBAaHUIO SBJICHUS BHCKTpOMaFHHTHOfI HHAYKOWH: HCCICI0BAHUC W3MCHCHHI

3HAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOT'O TOKa



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METAaINpPeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe eéocnumanue:
— TPOSIBJICHUE MHTEpEca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (PM3MUECKON HAYKH;

— HOEHHOCTHOC OTHOLICHUE K JOCTUKCHUAM pOCCHfICKI/IX y‘léHI)IX (1)I/ISI/IKOB.

Fpa.m’daucxoe u 0yxoeuo-npaecmeennoe eocnumanue.:
— TOTOBHOCTH K aKTUBHOMY YYaCTHUIO B 06Cy)KI[eHI/II/I O6H.I€CTBCHHO-3H3‘-II/IMBIX N OTUYCCKUX Hp06JI€M,
CBA3aHHBIX C MMPAKTUYCCKUM MPUMCHCHUCM I[OCTI/I)KGHI/II;'I (1)I/I3I/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMTPUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.

Icmemuueckoe eocnumarnue.;
— BOCIIPHATHEC OCTCTUUCCKUX KAa4YCCTB (1)I/ISI/I‘ICCKOI‘/'I HAayKH: eé rapMOHHUYHOTI'O ITIOCTPOCHUS, CTPOI'OCTH,

TOYHOCTH, JJAKOHHNYHOCTH.

IIEHHOCInM HAY4YHO20 nO3HAaHUA>
— OCO3HaHuC ICHHOCTHU (1)I/ISI/I‘I€CKOI71 HAaYKH KaK MOIIHOTI'O UHCTPYMCHTA ITO3HAHUSA MUPA, OCHOBBI
Pa3BUTHA TCXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOLICH KYJbTYPBHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATENBCKON e TENbHOCTH.

Dopmuposanue Kybmypol 300p06b u IMOUUOHATILHO20 onazononyuusa:
— OCO3HaHUE IIEHHOCTH 0e30macHOro oOpas3a *KU3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUDE,
Ba)XHOCTH MPaBUJ 0€30MaCHOTO MOBEICHUS Ha TPAHCIOPTE, Ha IOpOrax, C 3JEKTPUUECKUM U TEIJIOBBIM
0bopyoBaHuEM B JIOMAIIHUX YCIIOBHUSIX;
— c(opMHpOBaHHOCTH HaBbIKa pedIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OIIMOKY U TAKOTO )K€ IpaBa y

JPYTOTO YeIOBEKA.

Tpyoosoe eéocnumanue:
— aKTHUBHOE y4acTHE B PEIICHWU NMPAKTUYECKUX 3a/1ad (B paMKaX CEMbH, IIKOJBI, TOpOja, Kpas)
TEXHOJOTUYECKOW M COLMAIBHON HANpaBJICHHOCTH, TPEOYIOIIUX B TOM 4MCiIe W (PU3MYECKUX 3HA

HUI;— HMHTEpec K MPAaKTUYECKOMY H3YYEHHUIO MpodeccHil, CBSI3aHHBIX C PUIUKOM.

Jkonozuueckoe eocnumanue:
— OpHEHTalMs Ha MpUMEHeHHe GU3NYECKUX 3HAHUM JUIsl pelIeHHs 3a/1ad B 00JIaCTH OKpYXKaromieu
cpenbl, IUIAHUPOBAHUS IOCTYNKOB M OLIEHKM HMX BO3MOXKHBIX IOCIEICTBHUA [UISl OKpYXKarolen

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa SKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuarue2ocsa K UsMeHAIOWUMCA YC108UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— noTpeOHOCTh BO B3aUMOJICHCTBUU IPU BBITOJHEHUH HCCIEAOBAHUM U MPOEKTOB (PU3NYECKOU
HaIPAaBJIEHHOCTH, OTKPBITOCTh OIIBITY U 3HAHUAM IOPYTHX;
—  TIOBBIIICHHE YPOBHA CBOEH KOMIIETEHTHOCTH 4Ye€pe3  IPAKTUYECKYI0 JEeATEIbHOCTD;

— TOTpeOHOCTH B (POpMUPOBAHMM HOBBIX 3HAHH, B TOM UucIiie GOPMYIUPOBATH UIEH, MOHATHS,



TUIIOTE3bI 0 bu3nyeckux 00BEKTAX u SBIICHUSX;
—  OCO3HaHWe Je(pUIMTOB COOCTBEHHBIX 3HAHWNA M KOMIIETEHTHOCTEH B oOyacTu (Pu3MKH;
— IUIAHUPOBAaHME CBOETO pPAa3BUTHS B IPHOOPETEHWH HOBBIX (U3MYECKUX 3HAHUIA,
— CTpEeMJICHHE aHAIM3UPOBAThH U BBISBIIATH B3aMMOCBSI3U MPUPOIbI, O0IIECTBA U IKOHOMHKH, B TOM
qucie C UCIIOJIb30BaHNEM bu3UecKux 3HAHUH;

— OICHKa CBOUX I[CﬁCTBHﬁ C y‘léTOM BJIMAHHUSA HA OKPYXAIOIIYIO CPEAy, BO3MOXHBIX rI100a7JbHBIX

IOCJICICTBUM.
METAIIPEIMETHBIE PE3YJIBTATDBI
YHuBepcaabHbIe HO3HaBaTeJILbHEIE JENUCTBUSA
ba3zoenie Jlocuyeckue oelicmeusn:

— BBIBJISIT M XapaKTepU30BaTh  CYLIECTBEHHbIE  IpPHU3HAKU  OOBEKTOB  (SBICHUIN);
— yCTaHaBJIMBaTh CYIIECTBEHHbIN MpPU3HAK Kiaccu(UKaLMU, OCHOBAHUS JJIs1 00OOIEHUS U CPaBHEHUS;
— BBIABIISITH 3aKOHOMEPHOCTH M MPOTHBOPEYMS B pacCMaTpUBAaEeMBbIX (aKTax, TaHHBIX U HAOIIOJCHUSX,
OTHOCSIIUXCS K du3nueckum SIBJICHUSIM;
—  BBIBIATH NPHUYUHHO-CIIEACTBEHHBIC CBS3M IPH W3YYEeHUH (PU3MUECKUX SBICHUH M IPOIECCOB;
JIeJIaTh  BBIBOJBI C HCIOJB30BaHUEM JEIYKTHBHBIX M MHIYKTHBHBIX YMO3AKJIIOUCHHWM, BbIABUIATh
TUIIOTE3bI 0 B3aUMOCBSA35X buznIecKux BEJIMYUH;
— €aMOCTOATENbHO BBIOMPATh CIOCOO pelleHust yueOHOM (pu3nueckoil 3a1aun (CpaBHEHHE HECKOJIBKHUX
BapUaHTOB pEUICHHUs, BBHIOOpP HamOoliee MOAXOIAIMIETO0 C YYETOM CaMOCTOSITEIHHO BBIICIEHHBIX

KPUTEPUEB).

basoevie uccneooeamenbCeKue delicmeus:
— HCITOJIB30BaTh BOIIPOCHI KaK  HCCJIENOBATEeNIbCKUM ~ HHCTPYMEHT  IO3HAHUS;
—  TPOBOAUTH IO CAMOCTOSITEIbHO COCTABICHHOMY IUIaHY OIBIT, HECJIOXHBIA (U3NYECKUI
JKCIEPHUMEHT, HeOoJIbII0e HCCIIEIOBAHNE ¢bu3nyeckoro SIBJIICHUS;
— OIIEHMBaTh Ha IPUMEHUMOCTh U JIOCTOBEPHOCTh HHPOPMALINIO, TOJYYEHHYIO B X0/1€ UCCIIEIOBAHUS
WIH AKCIEPUMEHTA;
—  caMOCTOATeNbHO (OpPMyJIHpOBaTh OOOOIIEHHS W BBIBOJBI IO pe3yjbTaTaM IPOBEIEHHOTO
HaOJr01eHus, OTIbITa, UCCIIEJOBAHMSI,;
— TIPOTHO3UPOBATh BO3MOXHOE JaJIbHEHIIee pa3BuTHE (PU3NUECKUX MPOIIECCOB, a TAaKXKe BBIIBUTATh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungopmayueii:
— TPUMEHSTH Pa3IMYHbIe METObI, HHCTPYMEHTHI U 3allpOoChl MPH MOUCKE U 0TOOpe MH(pOpMAIUU UIH
JIaHHBIX c y4€TOM IIPEMIOKEHHOM yueOHOI buznyeckoi 3a7a4u;
— aHAJIM3MPOBATh, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATh MHPOPMALIMIO PA3IIMYHBIX BUIOB U (HOpM
IIPE/ICTABIICHUS;

— CaMOCTOATENIBHO BBIOMPATh ONTHUMAIbHYIO (POpMY MpEACTaBICHUS HHPOPMALIMU 1 WIUTIOCTPUPOBATH

pelIaeMble 3a/1a4u HECIOKHBIMHU CXeMaMU, TuarpaMMaMu, HHON TpaduKoil 1 UX KOMOMHALIUSAMHU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HGIZCTBPI?I



Obwenue:

— B X0/ie 00CYXKACHHUs yueOHOTO MaTepHaia, pe3yabTaToB JJadOPaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOITPOCHI IO CYIIECTBY 0OCYX/IaeMOM TeMBbI U BBICKA3bIBATh WJICH, HAIICICHHBIE HA pELICHHE 3aJa4H U
HOJJIepAKaHUE OJIaroKeIaTelbHOCTH O0IIEeHHS;

— CONOCTABJISATh CBOM CYXKICHUS C CY)KICHUSMHU JPYTrUX YYaCTHHKOB JUAIOra, 0OHApY>KUBAThH
pas3ianyne U CXOACTBO MO3ULMHI; BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;
nyOJIMYHO NPEACTABIATh PE3yJbTaThl BBIMOJIHEHHOIO (PU3MUECKOro ombiTa (3KCIEPUMEHTa,
UCCIIEIOBaHMs, IIPOEKTA).

Coemecmnasn oeamenvHoCmb (COMPyOHUUECME0):

— TMOHUMATH M UCIOJB30BATh MPEUMYIIECTBA KOMAHJIHON U HHIMBHUIYaJIbHON pabOTHI MPH PEIICHUN
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATh LCIU COBMECTHOM ACATCIIbHOCTH, OPIraHU30BbIBATb ILCP'ICTBHSI o €€ JOCTHIXKECHHUIO:

pacnpeneNaTh poiu, 00CyKIaTh MPOLECCHl U PE3yJbTaThl COBMECTHON pabOThI; 00001aTh MHCHUS
HECKOJILKHX JIOJICH;

— BBITIOJIHATH CBOIO 4acCThb pa6OTI)I, AOCTUTasA KAYCCTBCHHOI'O PE3YyJIbTaTa [0 CBOCMY HAIlPpaBJICHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh Ka4€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPUIM, CAMOCTOSTEIIHHO
chopMyTUpPOBaHHBIM YYACTHUKAMH B3aMMOJICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauuﬂ:

— BBIBJISITH TPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYAIUSIX, TPEOYIOMUX JIJIs perIeHUsT (PU3NIECKUX
3HAHUI;

— OPHUEHTHUPOBATHCS B PA3JIMYHBIX MOAXOAAaX MPUHITUS pelIeHUN (MHAUBUAYAIbHOE, IPUHATHE
pelIeHys B rpymie, NPUHITHE PEeIIeHUH TPYIIoil);

— CaMOCTOSITENIbHO COCTABIIATh AITOPUTM pelieHus (U3NYecKOil 3a7auu WK MJIaHa UCCIIeJOBaHuUs C
y4€TOM HMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpOBaTh NpeJiaraeMble
BApUAHThI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYyAIIMH ¥ MPEJIarath MiaH €€ N3MEHEHUS;

— OOBSACHATH NPUUUHBI JOCTHXKEHHSI (HEOCTHKEHHUS) PE3YJIbTATOB JESITEIbHOCTH, JaBaTh OLICHKY
NpPUOOPETEHHOMY OIIBITY;

— BHOCHUTH KOPPEKTHUBBI B ACATCIIBHOCTD (B TOM YHCJIC B XO BBIITOJITHCHUA (bI/ISI/I'-IeCKOFO HUCCICa0BaHUA
NN HpOCKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'IBCTB, N3MCHHUBIINXCA chyauHﬁ, YCTaAHOBJICHHBIX OIJ_II/I60K,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LCJIN U YCIOBUIM.
QMOMMOHaJleblﬁ UHmelieKkm:

— CTaBUTh ceOsl HA MECTO IPYroro YeloBeKa B XO/€ CIIOpa WM IUCKYCCUU Ha HAYYHYIO TEMY,
MOHMMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue cedn u opyaux:

— TMpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpU pelieHrnr GU3HUECKUX 3a7ayd WK B YTBEPKICHUSIX Ha
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIEe pe3ynbTaThl HA 6a30BOM YPOBHE JOJIKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH y 00yUarOIInXcs
YMEHUU:

— HCIOJIb30BaTh IIOHATHUSA: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JABUIKEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJIMYECKUE M aMOp(HbIE Teja, HACBIIEHHbI M HEHAChl-
IICHHBI Tap, BJIAXKHOCTb BO3/yXa; TEMIEpaTypa, BHYTPEHHSS OJHEpPrus, TEIJIOBOM JBUIATElNb;
AJIEMEHTAPHBIN AIEKTPUUYECKUI 3apsij, JIEKTPUUECKOE 10JIE, IPOBOAHUKHU U JUAIIEKTPUKH, [1OCTOSIHHBII
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3iuuaTth sBIEHHUS (TEIUIOBOE pacIIMpeHHe/cKaTHe, TeIUlonepeaada, TEIUIOBOE pPaBHOBECHE,
CMayMBaHUEe, KaNWUIAPHbIC SBJICHUS, HCIApEHUE, KOHJICHCALMs, IUIABJIEHUE, KPUCTAJUIU3ALUS
(oTBepaEeBaHKE), KUTICHUE, TEIUIONEepeaada (TeIIONPOBOHOCTh, KOHBEKITUS, N3IIYYCHHE); dJICKTPU3AIUs
TeJI, B3aMMO/JICHCTBHE 3aPsA0B, IEUCTBHS JIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBUE
MarHuTOB, JCMCTBUE MarHUTHOTO IOJISI HA MPOBOAHHUK C TOKOM, AJIEKTPOMAarHUTHAsI UHAYKIIKSA) MO OMU-
CaHWIO0 MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIbBITOB, JAEMOHCTPHUPYIOIIMX JIaHHOE (U3HUECKOE
SIBJICHHE;

— pacrmo3HaBaTh NPOSIBJICHUE HM3YYEHHBIX (U3MUSCKHUX SBICHHN B OKPY)KAIOIIEM MHpPE, B TOM YHCIIE
(usnyeckue sBICHUS B NPUPOJE: MOBEPXHOCTHOE HATSHKEHHE M KaNWUIAPHBIC SIBICHUS B INPHUPOJE,
KpUCTAJIBl B MpHUpoae, uinydeHue CoiiHLA, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHuE
POCKEI, TYMaHa, UHEA, CHETA, DJICKTPUICCKUC SABJICHUS B aTMOC(bepe, QJICKTPHUYCCTBO KUBBIX OPTaHHU3MOB;
MarHuTHOE noJse 3eMiH, Apeid Mmoo coB, posib MarHUTHOTO TOJIS AJIS )KU3HHU Ha 3eMile, HOIIPHOE CH-
sSHUE; TpPH OSTOM NEPEeBOIUTH MPAKTUYECKYIO 3ajauyy B Yy4eOHYI0, BBLIEIATH CYILIECTBEHHBIE
CBOWCTBa/MpU3HAKU (PU3NUECKUX SIBIICHUIA;

— ONKCHIBaTh U3yUYCHHBIE CBOMCTBA T€J U (PU3UYECKHE SBICHUS, UCHOIB3YS (PU3NUECKHE BEITMYMHBI
(TeMmepartypa, BHYTPEHHSSI OSHEPrus, KOJUYECTBO TEIUIOTHI, YJENbHas TEIIOEMKOCTh BEIIECTBA,
ylenbHas TEIUIOTa IUIABJIEHUS, yJelibHAas TEeIUIoTa MapooOpa3oBaHUs, yJelbHas TEIUIoTa CropaHus
TOIINBA, KO3(PPUIMEHT MOJIE3HOT0 AEHCTBUS TEIUIOBON MallMHbI, OTHOCUTENIbHAS BIaXKHOCTh BO3/yXa,
JNIEKTPUYECKUH 3apsifl, CHJla TOKA, HIEKTPUUECKOE HANPSIKEHHE, CONPOTUBIIEHNE TPOBOAHNKA, YACIBHOE
CONPOTHBIIEHUE BEIIECTBA, paboTa M MOUIHOCTH AJIEKTPUYECKOTO TOKA); MPU OMHUCAHUU MPABUILHO
TPAaKTOBaTh (PU3MYECKUI CMBICI HCMHOJb3YyEeMbIX BEJIWYMH, OOO3HAYEHHS M EIMHHULBI (PU3MUECKUX
BEJIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BEJIMUHUHY C IPYTUMH BEJIUYUHAMM,
CTPOUTH TPapUKH U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

—  XapaKTepu30BaTh CBOMCTBA Ted, (PU3MYECKHE SIBICHUS W MPOLECCHI, HCIOJIb3ys OCHOBHBIE
IIOJIO’KEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUM CTPOEHUS BEUIECTBA, MPUHIIMII CYNEPIO3ULIUN TOJIEN
(Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsija, 3akoH OMa Juid ydacTka Lenu, 3akoH J[xoyms -
Jlenia, 3aK0H cOXpaHEHUS YIHEPTHH; IPU ITOM JaBaTh CIIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alMChIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

—  OOBSICHATh (PU3NYECKUE TPOIECCHl M CBOWCTBAa TEJ, B TOM YHCIE U B KOHTEKCTE CHUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbISIBISTh MPUUNHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH O0ObsIC-
HeHue u3 | - 2 JorWyYeckux IaroB ¢ omopoil Ha 1 - 2 M3y4EeHHBIX CBOWCTBA (PM3WUYECKUX SIBJICHUH,
(bU3MYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHbIE 3a1a4u B 2 - 3 NeWCTBUS, UCTIOIb3YS



3aKOHBI M (OPMYIbI, CBA3BIBAIOIINE (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHalW3a YCJIOBUS 3aJauu
3aMMCBIBaTh KPATKOE YCIOBHE, BBIBIISTH HEJOCTATOK JAHHBIX JUISl PELICHUS 3a]1aud, BEIOUPATh 3aKOHBI
U (opMyIIbl, HEOOXOIUMBIE IS €€ pelIeHus], TPOBOAUTH PacuéThl U CPAaBHUBATH MOJIYYEHHOE 3HAYCHHE
($u3uUeCcKOil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— PpacClio3HaBaThb HpO6HeMI)I, KOTOPBIC MOKHO PEIIUTD ITPH IIOMOIIU (1)I/I3I/I‘ICCKI/IX METOJOB; UCIIOJIb3Yysl
OIMHUCAHUC UCCIICAOBAHUSA, BBIACIATH ITPOBEPACMOC NPCAIIOJIOKCHUC, OICHHUBATL IIPABUJIbHOCTL IOPAAKA
MMPOBCACHUA UCCIICA0BaHUsA, ACJIaTh BBIBOIBI,

—  TPOBOJUTH OIBITHI 1O HAOTIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOWCTB TeI
(KanuJUIApHbIE SIBJIICHUS, 3aBUCUMOCTD JAABJICHUSI BO3yXa OT €ero 00bEMa, TeMIeparypbl; CKOPOCTH MPO-
1jecca OCTHIBAHUS/HAIPEBAHUS IPU HM3JIy4EHUH OT LIBETa H3JIy4arolel/MOrIONaoned MOBEPXHOCTY;
CKOpPOCTb UCIIAPEHMSI BOBI OT TEMIIEPATYPHI KHUAKOCTH U IUIOIIAAN €€ MOBEPXHOCTH; IEKTPU3ALIUS Tell
U B3aUMOJICHCTBUE 3JIEKTPUUECKUX 3aps/I0B; B3aUMOJEHCTBUE MOCTOSIHHBIX MarHMTOB, BU3yalu3allus
MarHUTHBIX TI0JIEH IMOCTOSIHHBIX MAarHuWTOB; JAEWUCTBUS MAarHUTHOIO IOJS HAa HPOBOJHUK C TOKOM,
CBOMCTBa DJIEKTPOMAarHuTa, CBOWCTBA 3JIEKTPOABUIATENsl IIOCTOSIHHOIO TOKa): (hOpMYJIHpOBATh
IpoBepsieMble MPEAINOJIOKEHHs, COOMPAaTh YCTAHOBKY M3 NPEAJIOKEHHOI0 000pYI0BaHMs; ONMHUCHIBATH
XOJ1 ObITa U (POPMYITHPOBATH BHIBOBI;

— BBIIIOJIHATE HPAMBIC U3MCPCHUA TCMIICPATYPHI, OTHOCUTEIBHON BIaKHOCTH BO31yXa, CHUJIbI TOKaA,
HaIpsKCHUA C UCITOJIb30BAHHUEM aHAJIOTI'OBBIX HpI/I60pOB N JaTYHMKOB CI)I/ISI/I‘ICCKI/IX BCJIIMYMH, CPABHUBATb
PE3yJIbTAaThL I/IBMepeHI/Iﬁ C y‘IéTOM BaI[aHHOﬁ a0COJIFOTHOH IIOIpCUIHOCTHU,

— MPOBOANTH HWCCIEAOBAHUE 3aBUCHMOCTH OJHOM (DU3MYECKOW BEIMYMHBI OT JPYrod C
WCIIOJIb30BAHUEM TMPSIMBIX HU3MEPEHHUI (3aBUCHMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT €ro JUIMHBI,
IJIOIIA M TOMEPEYHOr0 CEYEHUsS U YAEIbHOIO CONPOTHBIICHHS BEILECTBA NMPOBOJHMKA; CUJIbI TOKA,
UIYILIETO Yepe3 NPOBOJHMK, OT HAIPSXKEHUS HA MPOBOJIHMUKE; UCCIEIOBAHUE MOCIIEI0BATENBHOTO U Ia-
palJIeIbHOTO COEAMHEHUN TPOBOJHUKOB): TUIAHUPOBATh HCCIEAOBaHUE, COOMpATh YCTAaHOBKY U
BBITIOJIHSTh HM3MEPEHUs, CIENys TPEIOKCHHOMY IUIaHy, (DUKCHPOBATh PE3yJabTaThl MOJy4YCHHOU
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPaUKOB, JI€7aTh BBIBOJIBI IO PE3YJIbTaTaM MUCCIICIOBAHMS;

— TMPOBOJUTH KOCBEHHBIC M3MEpEeHUs (HU3UUYECKUX BEIHUYMH (yIelbHas TEMJIO0EMKOCTh BEIIECTBa,
COTIPOTHUBIICHUE MPOBOJIHHUKA, pa00Ta U MOIIIHOCTh JEKTPUUYECKOTO TOKA): IJIAHWPOBATh U3MEPECHUS,
coOupaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEUIOKEHHOW HMHCTPYKIIUU, U BBIYUCIATH
3HAYEHUE BEITUYUHBIL;

— Cco0roaTh MpaBUiIa TEXHUKU 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOHUCTB C OMOPOI
Ha WX OMHCAaHUA (B TOM YHCIIE: CUCTEMA OTOIUJIEHHS JOMOB, TUTPOMETp, apoBasi TypOMHa, aMIIEpMETD,
BOJIETMETpP, CUETUYMK 3JIEKTPUYECKOM HSHEPruu, 3JIEKTPOOCBETHTEIbHBIE MPHOOPHI, HAarpeBaTeNIbHbIC
AEKTPONpUOOpHl (IIPUMEPHI), AIEKTPUUECKUE MPEJOXPAHUTENH; DJIEKTPOMArHUT, 3JIEKTPOIABUIATENb
MIOCTOSTHHOTO TOKAa), HCIOJb3ysl 3HAHUS O CBOMCTBAX (U3NYECKUX SBICHUNH U HEOOXOIUMbIe
¢du3nueckre 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIe TEXHUUYECKUE YCTPONCTBA M M3MEPUTENbHbIE MPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (’KMJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTaTENb
BHYTPEHHET0 CrOpaHus, JJIEKTPOCKOI, PEOCTaT); COCTABIATH CXEMbl JJIEKTPUUYECKUX Lened c
NI0CJIEIOBATENBHBIM U MapauIeIbHBIM COSAMHEHUEM 3JIEMEHTOB, Pa3linyas yCIOBHbIE 0003HAYCHUS
AJIEMEHTOB 2JIEKTPUUECKUX LIETIEH;

— MPUBOJIUTH NPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaX MPAKTUYECKOTO UCIIOJIb30BAHUS



bu3nYECKUX 3HAHUI B MIOBCEAHEBHOW XKU3HU IJIs1 00ecreueHnust 0€30macHOCTH Ipy oOpalieHuu ¢ mpudo-
paMH ¥ TEXHHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 3J0POBBS U COONIIOJCHHUS HOPM DKOJOTHUECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYIIECTBJIATH IOMCK HH(popManuu Qusnueckoro cojepxanus B cetu HTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAaHUM U MyTEM CpaBHEHHUS JOMOJHHUTEIBHBIX MCTOYHUKOB BBIACIATH MH(OpMAIHIO,
KOTOpast ABJISETCS MPOTUBOPEUUBOM MII MOXKET OBITH HEIOCTOBEPHOIA;

— HCHOJIB30BaTh MPH BBHIIOJHEHUN YUEOHBIX 3a/laHUi HAYYHO-TIONYIISIPHYIO JINTepaTypy (pusmueckoro
COJIEp)KaHus, CIPaBOYHBIE  MaTepuanbl, pecypcsl cern  MHTepHer; Biagers  npuéMamu
KOHCIIEKTUPOBAHMs TEKCTa, peoOpa3oBanus HHPOPMAIK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

— Cco3J1aBaTb COOCTBEHHBIE NMHCBMEHHbIE M KpaTKHe YCTHbIE COOOIIeHMs, 00001as HHPOPMALIUIO U3
HECKOJIbKUX UCTOYHHKOB (PU3MYECKOTO COAEP KaHUs, B TOM YHUCIIE MyOJINYHO MIPEACTABIATh PE3yIbTaThl
IIPOCKTHOM MJIM MCCIIEIOBATEIbCKOM JEATEIBHOCTH; IIPU 3TOM I'PaMOTHO MCIIOJIb30BaTh W3yYEHHBIN
NOHATUIHBIN anmapaT Kypca (PU3HKH, COITPOBOXKAATH BBICTYIUICHNE PE3EHTAINEH;

— IIPpHU BBIIIOJIHCHUHA y‘le6HBIX IIPOCKTOB U I/ICCJ'IC,I[OBaHI/Iﬁ (l)I/IBI/ILICCKI/IX IIpoucCCoB pacCnpeCaCiisiTb
0053aHHOCTH B rpymnmne B COOTBETCTBUU C IIOCTABJICHHBIMH 3aJa4aMU, CJICIWUTD 3a BBIIIOJITHCHHUEM IIJIaHA
I[CI\/JICTBI/II;'I M KOPPCKTUPOBATH €TI0, AACKBATHO OLICHUBATH COOCTBEHHBIH BKJIaA B ACATCIbHOCTD I'PYIIIIbI;
BBICTPAaNBATb KOMMYHHUKAaTUBHOC B331/IMOIIGI7[CTBPIG, MPOABJIAA TOTOBHOCTD pa3pCliaTh KOH(l)JII/IKTI)I.



TEMATHYECKOE IIJIAHUPOBAHHUE

HarpeThIM MeTaIMUeCKUM LIHIHHAPOM;
Omnpenenenue (M3MepeHNe) yACIbHON TEMIIOEMKOCTH BEIIECTBA,;

Pemenmne 3aau, CBS3aHHBIX C BBIYHCICHHEM KOTHYECTBA TEIIOTHI U TEIIOEMKOCTU pU
TEII000MEHE;

AHanu3 CHTyaluii NPaKTHIECKOTO HCIIOIB30BAHIS TEIUIOBEIX CBOMCTB BEIECTB M MAaTEPUAIIOB,
HaIpuMep B LIEJISIX SHEProcOe pesKeHs : TeIUION30JBIIHS, SHeprocoeperaromye KpbII,
TEPMOAKKYMYJISITOPHI H T. 11.;

Habmonenne sBneHn HCapeHus U KOHACHCAINN;

HccnenoBanue nmpornecca NCIApeHUst Pa3IMIHbIX JKAIKOCTEH;

OOBsiCHEHHE SBIICHHI HCTIAapEHNs X KOHJICHCAIINH Ha OCHOBE aTOMHO-MOJIEKYIISIPHOTO YICHHS;
Habmonenne 1 00bsICHEHHE TIpoLiecca KUMEHHs, B TOM YHCIIe 3aBHCHMOCTH TeMITEPaTyphl KUIICHHS
OT JIaBJICHHS;

Onpenenenne (M3MepeHne) OTHOCHTENBHOM BIKHOCTH BO3/yXa;

Habmonenue nporecca IIaBIeHAs] KPHCTAUTHYECKOTO BEIIECTBA, HAIPHMED JIbJa;

CpaBHeHNE POLECCOB IUTABICHHUS KPUCTALUIHYECKUX TEN U Pa3MIrdeHHs IPH HarpeBaHUH
aMOp(HBIX TeI;

Omnpenenenue (M3MEpeHNE) yACIbHOMN TEIUIOTHI IUIaBiIeHUs J1baa. OObICHEHUE SIBICHUI TUTaBICHUS U
KPHUCTA/UIM3AIMH HA OCHOBE aTOMHO-MOJIEKYIIPHOTO YUCHUS;

Pemenne 3aa4, CBSI3aHHBIX C BBIYHCICHHEM KOTUYECTBA TEIUIOTH B IIPOIIECCAX TEIIONEepeaadr Ipy
IUIaBJICHUH M KPUCTALIN3ALNY, UCIIAPEHUH U KOHICHCAIUH;

AHanu3 CHTyaluil IPaKTHIECKOTO MPUMEHEHHS SBICHHUN MIaBICHUS U KPUCTAIN3AIIH,

HampuMep, HOIydeHHE CBEPXUHCTHIX MATEPHATIOB, CONEBAst TPEIKa H Jp.;

Awnanus paboThl 1 00BICHEHUE MPUHIUIA JEHCTBUS TEIIOBOTO JIBUTATEIIS;

Bsruncnenne koau4decTsa TEILIOTHL, BBICIAIOMIETOCS IPH CTOPAHUH PA3IMYHBIX BHJIOB TOIUINBA, U
KIIJ] nBurarens;

O6cy>xieHHe YKOJIIOTHISCKHUX TTOCTIeCTBUN HCIOIb30BaHNS JBUTATENel BHYTPEHHETO CTOPAHNS,
TEIIOBBIX U ruapoaniekTpoctaniuit (MC — 3konorus, Xumus);

Ne | HanmenoBanue paszenos u teM | KonmdecTso 9acos Jlara Buabl resTeIbHOCTH Buasl, JJIeKTPOHHbIE
n/m | IporpaMmsbl U3yYeHHS (hopmbl (undpossie)
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE KOHTPO.Ist o6pasoBaTenbHbIe
padoThI padoTsI pecypest
Pazgnen 1. TensioBble siBJIeHHsI
1.1. | Crpoenne u cBoiicTBa BemecrBa | / 0 0 OObsiCHEHHE OCHOBHBIX Pa3/iM4Mil B CTPOCHUH Ia30B, JKUIKOCTEH U TBEPIBIX TEII C VerHblid http://school-
HCIIOJIb30BAHHUEM T10JIOKEHHH MOJIEKYIISIPHOKUHETHIECKON TEOPHHU CTPOCHHUSI BELIECTBA, 0oIpoc; collection.edu.ru/
Ha6ronenue, npoBeieHne U 00BSICHEHHE OIBITOB 110 HAOJII0/ICHUIO TEIUIOBOTO paciiipeHns ra3os, | TecTupoBanume;
JKUAKOCTEH 1 TBEPABIX Tel;
OOBsICHEHHE COXPaHEHHS 00bEMa TBEPABIX Tell, TEKyYeCTH XKUJKOCTH (B TOM YHCIIE, PA3HHUIBI B
TEKy4YECTH Ul Pa3HBIX XKUAKOCTEH), IaBJICHUS Ta3a;
AHanM3 NpaKTHYECKUX CUTYAIHi, CBA3aHHBIX CO CBOMCTBAMU Ta30B, )KHAKOCTEH U TBEPIBIX TeI;
1.2. | TemioBble mpoueccs 21 2 3 OG60CHOBaHUE [PABUIT H3MEPECHHUSI TEMIIEPATYPBbI; VerHslit http://school-
CpaBHEHHE Pa3IMYHBIX CIIOCOOOB M3MEPEHHUS | IIKaJ TEMIICPATYPBI; oIpoc; collection.edu.ru/
Habmnonesue 1 00bICHEHHE OMBITOB, IEMOHCTPUPYIOIIMX H3MEHEHHE BHYTPeHHeH dHeprun Tena B | [TucbMeHHbIi
pesyJIbTaTe TeIIonepe1adn i paboThl BHEIIHUX CUIT; KOHTPOJIb;
HaGutoneHue u 00bsiCHEHHE ONBITOB, 0OCYK/ICHHE MPAKTHYECKUX CUTYALMH, IEMOHCTPUPYIOLINX KonrponbHast
PA3JIMYHbIC BU/IbI TEIUIONEPE/Aut: TEIUIONPOBOAHOCTb, KOHBEKIIHIO, H3/TyYCHHE, pabora;
HccenenoBanue siBieHNs TEII000MEHA IIPU CMEIIMBAHUK XOJIOAHOM U ropsiueld BOJIbI; Ipaxtuyeckas
HabutoieHue ycTaHOBICHUS TEIIOBOIO PAaBHOBECHS MEXK/LY FOpsiUed U XOJIO0JHON BOJION; pabora;
Omnpenenenue (M3MepeHne) KOIMYECTBA TEILUIOTHL, IOIYYEHHOT0 BOJOM IIPH TEIIOOOMEHE ¢ Tectuposanue;




Hroro no pazaery

El

Pasnen 2. DaexkTpuyeckHe H MArHUTHbIE SIBJICHHS

2.1. | DaekTpHYecKHe 3aps/bl.
3apsiikeHHbIe TeJa M HX
B3aMMOJIelicTBHE

7

HaGurozieHue 1 IpoBe/ieHHE OIBITOB MO JIEKTPH3ALUHK TEJ IIPH CONPHKOCHOBEHUH U MHIYKIHEH;
Habmonenue n 00bscHeHNE B3aUMOACHCTBUSI OJTHOMMEHHO U PAa3HOMMEHHO 3apsDKEHHBIX TEI;
OObsICHEHHE PUHLIUIIA AEHCTBUS 3JIEKTPOCKOIA;

OOBbsICHEHHE SBJICHUHN EKTPU3ALUM TIPU CONPUKOCHOBEHUHU TEJ U MHAYKLMEH C UCII0Ib30BaHUEM
3HAHUI 0 HOCHTEISIX JJIEKTPHUECKUX 3apSIOB B BEIIECTBE;

PacriozHaBanue u 00bsICHEHUE SBJICHUH AJIEKTPU3ALIMU B TIOBCEIHEBHOM KU3HMU;

Habmonenue u 00bsCHEHUE OIBITOB, MILTIOCTPUPYIOIINX 3aKOH COXPAHEHHUS dIEKTPUIECKOTO
3apsija;

HabtoieHue onbITOB 10 MOZICTUPOBAHHIO CHIIOBBIX IMHUH IIEKTPHYECKOTO MOJIS;

YcrHblit
orpoc;
ITucpmeHHbIH
KOHTpOJIb;

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

2.2. | TlocTOSIHHBIH 3JIeKTPHYECKHii
TOK

20

HaGutoneHue pa3nnyHbIX BUIOB JEHCTBUS HIEKTPUUECKOTr0 TOKA U 0OHAPYKEHUE STUX BUIOB
JIEHCTBHUS B MOBCETHEBHOM KU3HU;

COopka M UCTIBITAHUE HTEKTPUYECKOM 1IN TOCTOSHHOTO TOKA,

M3MepeHue CUITbI TOKA aMIIEPMETPOM;

M3mepenue 311eKTpUYECKOro HaNpsHKeHHs BOJIbTMETPOM;

IIpoBenenue u 00bsICHEHNE ONBITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTh JIEKTPUYECKOT0
CONPOTHBJICHUS POBOJIHUKA OT €TI0 JJIMHBI, IUIOIIA M IONEPEYHOr0 CEYEHUs U MaTepraa,;
HccenenoBanue 3aBUCUMOCTH CHIIbI TOKA, IPOTEKAIOIIET0 YePe3 PE3UCTOP, OT CONPOTHBICHUS
pe3ucropa ¥ HanpsHKEHUSIHA PE3UCTOPE;

TIpoBepka npaBuia CIOXEHHS HANPSHKEHUI PH T10CNIEI0BATEIbHOM COSAMHEHHHU JIBYX
PE3UCTOpOB;

TIpoBepka npaBuiia 11 CUIIbI TOKA TIPU HAapAJUIETIbHOM COEAMHEHUH PE3UCTOPOB;

AHanu3 cUTyalMi NOCJIe10BaTEIbHOTO U MApalIeIbHOTO COSANHEHHUS TIPOBOIHUKOB B IOMAIIHUX
JNEKTPUYECKHX CETAX;

Pemenue 3aay ¢ ucnonbp3oBanueM 3akoHa OMa u GpopMyst pacyéra MeKTPUYECKOro
CONIPOTHUBIICHHS [IPH MIOCIIEOBATENHLHOM H TTapaJLIeTbHOM COSIHHEHUH IIPOBOIHNKOB;
Omnpenenenne pabOTH! MEKTPUYECKOTO TOKA, IPOTEKAOIIET0 Yepe3 Pe3ncTop;

OrnpeneneHne MOITHOCTH dJIEKTPHIECKOTO TOKA, BBIICIIEMOIT Ha Pe3ncTope;

VccnenoBanne 3aBHCHUMOCTH CHITBI TOKA 4epe3 JIAMIIOUKY OT HaIpsDKCHHS Ha Heif;

OOBsICHEHHE YCTPOUCTBA U IIPUHINIA ISHCTBHS JOMAIIHUX JICKTPOHAT PEeBATEIBHEIX IPHOOPOB;
OOBsICHEHHE IPHYNH KOPOTKOIO 3aMbIKaHHs U IPHHIINIA ASHCTBHS IUIABKHUX HPEIOXpaHHuTeNeH;
Penrenne 3aa4 ¢ ucrnons3oBanueM 3akoHa Jhxoysi—Jlenna;

Habutro/ieHre BOSHUKHOBEHUSI JICKTPUYECKOTO TOKA B YKUJIKOCTH;

VYcrusbiit
orpoc;
IIuceMeHHbI
KOHTPOJIb;
KonTtposbpHas
pabora;
Ipaktuyeckas
pabora;
TecTupoBaHue;

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

2.3. | MarHuTHBbIE SIBJIEHUS

HccnenoBanne MarHUTHOTO B3aUMO/ISHCTBHS OCTOSHHBIX MATHATOB;

H3yueHne MArHUTHOTO MOJIS IOCTOSHHBIX MATHUTOB IIPH HX OOBEANHEHNUH U Pa3/eICHHN;
IIpoBeieHNe OMBITOB 10 BU3YaIM3aLlUHU MTOJIS TOCTOSIHHBIX MarHUTOB;

H3yuenue sBeHns] HAMArHHYHBAHKS BEIIECTBA;

HccenenoBanue neicTBUsE 37€KTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY;

IpoBenenne OMBITOB, IEMOHCTPUPYIOIIHUX 3aBHCUMOCTD CHJIBI B3aNMOACHCTBHUS KATYIIKH C TOKOM
U MaTHATA OT CHJIBI U HAIPABIEHHS TOKA B KAaTyIIIKe;

AHanm3 cutyarii IpakKTHIECKOT0 IPUMEHEHHUS IEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKUX
YCTpOHCTBAX, IPOMBIIIICHHOCTH, MEAHIIUHE);

W3ydenue neicTBUS MAarHUTHOTO MOJIS HA IPOBOAHKK C TOKOM;

N3yuenue neficTBHA 3IEKTPOABUIATEIS;

W3mepenne KI1J] anekTpoaBUraTenbHON yCTaHOBKH;

Pacno3naBanue 1 aHaIM3 pa3IUYHBIX IPUMECHEHUH dJIEKTPOJBUraTeNeH (TPaHCIOPT, OBITOBBIC
yCTpOiicTBa U 1p.);

Ycrabiit
ompoc;
TTucsMenHsIit
KOHTPOJIb;
IIpakTHyeckas
pabora;
Tectuposanue;

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




2.4. | DnekTpoMarHuTHas MHAyKmusa | 4 1 OTIBITHI 10 HCCIIEIOBAHMIO SBICHHS dIEKTPOMATHUTHOH HHIYKIUHU: HCCISI0BAHAE H3MEHEHHI Verusrit
3HAYCHHS U HATIPABJICHHS HHAYKIMOHHOTO TOKA; ompoc;

Ipaktuyeckas
paborta;
TectupoBanue;

Uroro no pazaeny 37

PezepBHOE Bpemst 3

OBILIEE KOJIMYECTBO YACOB I10 68 10
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ITHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka KoanuectBo yacos Hdara Buaei, popmbl
n/n U3YYEHUS | KOHTPOJIs
BCEro | KOHTPOJbHbIE | IPAKTHYECKUE
padoThI padoThI
1. Beognsrit maCTpYyKTaX 10 Th. [1
TemmoBoe ABMKEHUE.
2. Tepmomerp. BHyTpenHss 1
baeprusi. Crioco0bl
3. Bubl Temionepeaayn. 1
TermnonpoBOHOCTD.
4. KonBeknus, n3mydeHue. 1
[TpuMepsl TeIIonepeiayu B
5. Konu4ecTBO TEIIOTHI. 1
EQMHALIBI KOJTHMYECTBA
6. Pacuét KonuyecTBa TEIUIOTHI, |1
HEO0XOIMMOTO IS
7. Pemrenue 3aga4 no Teme: 1
"Pac4éT KOJIMUEeCTBA TEIIOTEIL,
8. JIa6. padora Ne 1 «Cpasnenne|l 1
KOJIMYECTB TEIUIOTHI ITPH
0. OHeprus ToruMBa. Y aenbHas (1
TEII0Ta CTOPaHUs TOILIHBA.
10. 3aKoH COXpaHEHUS 1 1
[IPEeBPAICHHUS YHEPTHH B
11. [ToBTOpEeHME TEMBI 1
«TernoBbIe SBICHUSY.
12. KonTponbHas padora Ne 1 mo |1 1
reme «TernnoBbie SIBIECHUSD)
13. ATperaTtHble COCTOSTHHS 1
BemiectBa. [Lnapnenue u
14. TemniepaTypa raBiIeHUs. 1
Y nenbHas TemioTa
15. Mcmapenue u koaencanus. |1
IHacebIleHHBIN 1
16. BraxHOCTh BO3TyXa. 1
OTHOCHUTENbHAS BIAXXHOCTh
17. ma6. pabora Ne 2 «M3mepenue (1 1
OTHOCHUTEIHHON BIAXKHOCTH
18. Kumnenue. Temmneparypa 1
KUTICHUS. 3aBHCHUMOCTD
19. [MpeoOpaszoBanus sHepruu B |1
TEIUIOBEIX MamuHax. PaboTa
20. KIIJI TermoBoro muratems. |1
DKOJIOTHYECKHE IPOOJIEMBI
21. [ToBTOpEHME TEMBI 1
«[lnaBneHye v OTBEp/IcBaHHE
22. KonTponbHas pabora Ne 2 Ha |1 1
remy «/3MeHeHme
23. DNEeKTpU3anys TN IpH 1
CONIPHUKOCHOBEHHH.
24. Onextpockor. [IpoBonuuku, (1
WDJICKTPUKU U
25. JnekTpuyeckoe mose. 3akoH |1
COXPaHEHUS ICKTPHUECKOTrO
26. JlrckpeTHOCTH 1
PIIEKTPUIECKOTO 3apsijia.
27. Ctpoenue aroma. MoHBI. 1
OO0BACHEHUE DTEKTPUIECKIX




28.

DIIEKTPUICCKUN TOK.
MCTOYHUKH ICKTPHYECKOTO

29. OnexTpudeckas Lemb U eé
COCTaBHBIC YaCTH.

30. DICKTPUYCCKHUI TOK B
MmeTaiuiax. Hocurenu

31. Hamnpasnenue
birekTprueckoro toka. Cuia

32. JIab. pabora Ne 3 «CoOopka
PIICKTPUYECKOH 1IeTIH U

33. JJIeKTpHYECKOE HAMIPSHKCHUE.
EMHUIBI HANPSKCHUSL.

34, JIab. pabota Ne 4«l3mepenue
HAPSOKEHUS HA PA3JIMYHBIX

35. 3aBUCHMOCTH CHIIBI TOKA OT
HaPSHKEHUS. DIISKTPHYSCKOE

36. 3akon OMa Juts ydacTka
PIICKTPUYECKOM IICTIH,

37. Pacuér conpoTruBneHMs
[MPOBOJHUKOB. Y IEJIbHOE

38. Pemenwue 3a1a4 mmo teme:
«3axon OmMa Jis yyacTKa

39.
Peoctatsl. Pemienue 3amau

40. JTaGoparopHras padora Ne5
«PerynupoBaHue CHIIbI TOKa

41. JIa6. pabora Ne 6 «3mepenne
CONIPOTUBJICHHUS

42. [TocnenoBareapHOE
COCIMHEHNE TIPOBOTHUKOB.

43. Pemenwne 3amaq Ha TEMy
"llocaenoBatrenbHOE U

44. IPaboTa 1 MOIITHOCTH
DIIEKTPUYECKOTO TOKA.

45. Ula0. pabora Ne 7 «M3mepenue
pabOTHI M MOIIHOCTH

46. HarpeBanue npoBOAHUKOB
DIICKTPUICCKUM TOKOM.

A7 . Konnencarop.
D1eKTPOEMKOCTH

48. JlaMIia HaKaTMBaHMUS.
JJIeKTpOHArpeBaTeIbHbIE

49. [ToBTOpEeHHE TEMBI
«DNEKTPUYECKHE ABICHUY.

50. Kontponbnas padota Ne 3 o
TeMe «ITEKTPUICCKUE

51. MarHuTHOE MoJie TOKa.
MarauTHOe 1oJie TPSIMOTO

52. MarautHoe noJie KaTyIIKH ¢
TOKOM. DJISKTPOMArHUTBI U KX
[IPUMEHEHUE.

53. Ula6. pabora Ne 8 «Coopka
PIIEKTPOMArHUTA U

54. OIIEKTPUICCKUH IBUTATEITH
ITOCTOSTHHOTO TOKa. JI. p. Ne 9

55. McTouHuKuU cBETa. 3aKOH
MPSIMOJIMHEHHOTO

56. OTtpakeHue cBeTa. 3aKOH
oTpakeHus. [1nockoe

57. [Ipenomnenue cBera. 3aKoH
mpesoMIieHUs cBeta. Pemenue

58. JTunza. @OKyCHOE pacCTOSHHUE

nH3bl. OnTryecKas cuiia




59. JIa6. pabora Ne 10 1 1
«3mepenne HOKyCHOro

60. Pemenne 3aga4u mo teme 1
«OnTHyecKue SIBICHNS

61. KoutponpHas pabora Ne 4 1
1o Teme «Onrukay

62. [ToBTOpEHue 7

OBIIEE KOJIMYECTBO YACOB 68 10

1O ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YYEHUKA

®dusuka 8 knacc/Ileppimkua A.B., OO0 «/IPODA»; AO «M3narenbctBo [IpocBerieHue;
BBenute cBoil BapuaHr:

METOAUYECKHUE MATEPUAJIbI IJIS1 YYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET



MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPY/JIOBAHME /1151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN
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