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IHOACHUTEJIBHAS 3AIINCKA

CopepxaHrie IporpaMMbl HampaBiIeHO Ha (OPMUPOBAHNE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYAITUXCS U
OpraHM3aluio U3y4yeHUs] (PU3UKU Ha JESTEIbHOCTHON OCHOBE. B Hell yuuThIBaIOTCS BO3MOXKHOCTU IpeaMeTa
B peamm3anuu TpeboBannit GI'OC OOO k maaHUPYEMbIM JUYHOCTHBIM M METAIPEAMETHBIM PE3yJIbTaTamM
oOydeHHUsl, a TaKKe MEKIPEJAMETHBIC CBS3M ECTECTBEHHOHAYYHBIX Y4YEOHBIX NPEIMETOB HAa YpPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc ¢usukn — cucremoo0pasyromuid it €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJBKY
(bu3nyeckre 3aKOHBI JIeXKaT B OCHOBE IPOLIECCOB U SIBIEHUH, U3y4aeMbIX XUMHEH, O1ooruei, acTpoHOMUen
u Qusnueckoil reorpaduei. dusnka — 3TO MpeaMeT, KOTOPbI HE TOJBKO BHOCHUT OCHOBHOW BKJAd B
€CTECTBEHHOHAYYHYIO KapTUHY MHUpA, HO U IIpelocTaBisieT HauboJiee sscHble 00pa3iibl IPUMEHEHUS HAyYHOTO
MeToJa IMO3HaHus, T.e. croco0a IOJIydyeHus JOCTOBEPHBIX 3HaHMM o mupe. Hakonen, ¢usuxka — 310
IIPEIMET, KOTOPBIA HapsALy € APYTMMH E€CTECTBEHHOHAyUHBIMM INPEAMETaMU JOJDKEH [aTh IIKOJIbHUKAM
IPEJCTaBICHUE 00 YBIIEKAaTEIIbHOCTU HAY4YHOIO MCCIENO0BaHMS M PAaJOCTU CAMOCTOSTEILHOIO OTKPBITHS

HOBOI'O 3HAHUA.

Opna W3 riaBHBIX 3a7ad (U3MUECKOTO OOpa3oBaHHS B CTPYKType oOmero oOpa3oBaHHS COCTOUT B
(OpMUPOBaHUH €CTECTBEHHOHAYYHOW TPAMOTHOCTH U MHTEpECca K HAyKe Y OCHOBHON MacChl 00YJaroIIUXCs,
KOTOpbI€ B JalbHEWIIeM OyAyT 3aHSATHl B cCaMbIX pa3HO oOpasHbIX cdepax aesrtenbHocTH. Ho He MeHee
BOKHOM 3a7a4eil sBJISICTCS BBISBICHHE W TOATOTOBKA TAJIAHTIMBBIX MOJOJBIX JIOJACH NIl MPOAOTIKEHUS
oOpa3oBaHMsl U JanbHEiIIed NpodecCHOHAIbHOM JESITeNbHOCTH B O0JIACTH  €CTECTBEHHOHAYYHBIX
WCCIEOBAHUN W CO3/IaHUM HOBBIX TexHOJIOTHH. COrJIacHO MPUHATOMY B MEXIYHApOJIHOM COOOIIECTBE
omnpezaeneHuto, EcrecTBeHHOHaYYHAss TPAMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKa 3aHMMAaTh aKTUBHYIO TPaxk
- JIaHCKYIO TO3HIIUIO TI0 OOIIECTBEHHO 3HAYUMBIM BOIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €Tr0
TOTOBHOCTh HMHTEPECOBATHCS €CTECTBEHHOHAYYHBIMM HAEsIMU. HaydyHOTpaMOTHBIM 4YEIOBEK CTPEMUTCS
y4acTBOBaTh B apryMEHTHPOBAHHOM OOCYXXIEHHUU MPOOJEM, OTHOCSIIUXCS K E€CTECTBEHHBIM HayKaMm H
TEXHOJIOTHUSIM, UTO TpeOyeT OT HEeTO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSTH SABJICHUA,
— OIICHUBATh U ITIOHHUMAaThb OCOOCHHOCTH HAaY4YHOI'O UCCJICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U WCIIO0Jb30BaTh HAYYHBIC NOKA3ATCIbCTBA AJIA IMMOJTYYCHHA BBIBOOOB.

N3yuenne pusmku ciocoOHO BHECTH pelIaonnii BKIaa B pOpMUPOBaHUE €CTECTBEHHOHAYYHOU
TPAaMOTHOCTH OOYJarOIITHXCsl.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEIMETA «®U3UKA»

Henn wm3yueHus (GU3UKHM Ha YPOBHE OCHOBHOrO o00IIero obOpa3oBaHus onpezaeneHbsl B Konuenuu
npernoiaBaHus yueoHoro npeaMera «dusnka» B 00pazoBaTenabHbIX opranuzanusax Poccuiickoit @enepanuu,
peanu3yoNnmMx OCHOBHBIE 00IIe00pa3oBaTelbHble NPOTrpaMMBbl, YTBepkIEHHON pemenneM Komneruu
MunuctepcTBa npocseiienus Poccuiickoit @eneparuu, npotokosn ot 3 nexkadpst 2019 r. Ne [TK4BH.

Henu nzyuenust puszuxu:

— MpHOOpeTeHne UHTEepeca U CTPEMIIEHHUS 00yJaroIINXcs K HAyYHOMY U3YYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

— pa3BUTHUE NPECTABICHUN O HAYYHOM METO/I€ MTO3HaHUS 1 (OPMUPOBAHUE UCCIIEOBATETHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK Pe3yJIbTaTa U3YUCHUs OCHOB CTPOCHHS MAaTePUH U
GbyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

— QopMupoBaHUE TIPEACTABICHUH O POIU (HU3UKHU TSl pa3BUTHUS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKHU
1 TEXHOJIOTHI;

— Ppa3BHTHE MPEACTABICHUI 0 BO3MOXKHBIX cepax Oyayien mpodeccnoHaIbHOM e TeNbHOCTH,
CBSI3aHHOM C (PU3MKOIA, TOATOTOBKA K JAJIbHEHIIIEMY OOYYEHHIO B TOM HalpaBJICHUN.

JlocTrkeHre 3TUX 1IeJIe Ha YPOBHE OCHOBHOT'O 0011IeT0 00pa30oBaHMs 00ECIICYMBACTCS PEIICHHEM
CIIeTYIOIINX 3aJ1a4:

— an06peTeHHe 3HaHUH O JUCKPETHOM CTPOCHHUH BEIICCTBA, O MEXAaHNYCCKUX, TCIIJIOBBIX,
OJICKTPUYCCKUX, MAHUTHBIX 1 KBAHTOBBIX SABJICHHUAX,

— an06peTeHHe YMeHHﬁ OIHMCBLIBATh U OOBICHATH (bHSPI‘leCKI/IC SIBJICHHUA C UCIIOJIB30BaHUEM
IMMOJIYYCHHBIX 3H8.HI/II71;

— OCBOCHHC MCTOJ0B PCIICHUA HpOCTCfIIHPIX paC‘IéTHHX 3aJa4 ¢ UCIIOJb30BaHUCM (1)I/ISI/IIIGCKI/IX
MOHeHeﬁ, TBOPUYCCKUX U IMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— pa3BHUTHE YMEHHI HAOIIOaTh MPUPOIHBIC SBICHUS M BBITIOIHATH OIBITHI, JJA0OPaTOPHBIE PAaOOTH U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJIEPIKAHMUS, BKIFOYask HHPOPMAITHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DU3UKH; aHAIU3 U KPUTHYECKOE OllEHUBaHUE HHPOPMAIIIH;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETPHOCTH, CBSI3aHHBIMHE C (DU3UKOM, U
COBpPEMECHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHXKCHUAX q)HSH‘{CCKOfI HAayKH.

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

B cootBerctBumn ¢ ®I'OC OOO ¢usuka siBisercs 00sS3aTeIbHBIM MIPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero o6pasoBanus. [lanHasi mporpamma npeaycMaTpuBaeT uydenne Gpu3uku Ha 6a30BOM ypOBHE B 8
kiacce B 00b€Me 102 waca mo 3 yaca B HEJEINO.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TersioBbIe IBJICHUSA

OcCHOBHBIE MOJOXEHUS MOJIEKYJISPHO-KMHETUYECKOW TEOpUM CTPOEHHUs BemlecTBa. Macca U pa3mepsl
aTOMOB ¥ MOJIEKYJI. OIBITHI, IOATBEPKAAIOLINE OCHOBHBIE MTOJIOXKEHHS MOJIEKYJIIPHO-KMHETHYECKOW TEOPHH.

Mogenu TBEPAOro, )KUIKOIO U ra3000pa3HOro cocTosHMM BemecTBa. Kpucrammueckue 1 aMmopgHbie Tena.
OOBbsicHEeHHE CBOWCTB T'a30B, )KUIKOCTEH U TBEPABIX TNl HA OCHOBE MOJIOKEHHUIH MOJICKYISIPHO-KHHETHYECKON
Teopun. CMayuBaHKUE U KalMJUIAPHBIE sABJICHUS. TErIoBoe paclIMpEeHue U CKaTHE.

Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TETUIOBOTO IBUIKEHUS YaCTHII.

BuyTpennss sueprust Crioco0bl H3MEHEHHST BHYTPEHHEH SHEpTUu: TEIUIOoNepeiaya i COBEPIICHNE paboTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIIOMPOBOAHOCTh, KOHBCKIIUA, U3JTYUCHUC.

KonmuecTBo TemoThl. Y aenbHas TeII0EMKOCTh BeliecTBa. TermmooOMeH 1 TeIIOBOE paBHOBECHE.
VYpaBHeHue TemioBoro 6ananca. [lnaBneHne n oTBepAeBaHHE KPHCTALUIMYECKUX BEIIECTB. Y IeNbHAs
teruiora miasneHus. [lapoobpazosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenbHas Temiora
napoo0pa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EpHOTro AaBiIeHUs. BiaxkHOCTh Bo3Tyxa.

OHeprus TOmIuBa. Y AeiabHas TEII0Ta CrOPaHUsL.

[Tpuntumne! padoTs! TermoBsix Asuratenei. KI1JI rerumoBoro asurarens. TeraoBbie IBUTAaTeIN U 3allUTa
okpyxaromeit cpeasl (MC). 3akoH coXpaHeHUs U MpeBpallleHus YHEPTUH B TeII0BbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGmroienune siBjieHUI CMaYMBaHKS M KaMJUISPHBIX SBJICHUN

. Habmroienue TemnoBoro pacimupeHus e

. I3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMA U HAarpEeBAHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue nipu coBepiIeHHH padOThl BHEITHUMH CHIIAMU
10. CpaBHEeHME TEIIOEMKOCTEN Pa3IUYHBIX BELIECTB

11. HaOmronenve KUIeHus

12 .HabnroaeHne mocTOSHCTBA TEMIIEPaTyphl IPH TJIaBICHUN
13. Moaenu TEIUIOBBIX JBUTATEICH

Jlabopamopnwvie pabomot u onvimul

1. OnbITH IO OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHUS

2. OnbITHI MO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIM caxapa

3. OnbIThI 10 HAOTIOIEHHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, JKUJIKOCTEN U TBEPIBIX TeI

4. OmpeneneHue TaBJICHHS BO3yXa B OaUTOHE IIMPUIIA

5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJIEHUSI BO3/yXa OT €ero 00bE€Ma U HarpeBaHUs WIn
OXJIaKJICHUS

6. IIpoBepka runoTe3sbl TMHEHHON 3aBUCHUMOCTH JUIMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUUYECKOM TpyOKe
OT TEeMIIepaTypsl

7. HaGmroieHre n3MEHEHHs BHYTPEHHEH HEPruM Tella B pe3ysibTaTe TeIulonepeady U paboThl BHEIIHUX
CHII

8. MccnenoBanue sIBJICHUS TEIIOOOMEHA TIPH CMEIIUBAHUU XOJIOTHON U TOPSYEH BOJIBI

9. OnpeneneHue KOINYECTBA TEIUIOTHI, TOJIyYEHHOT'O BOJOU IPHU TEMJI000MEHE C HArPEThIM
METANINYECKUM LAIUHAPOM



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca nCnapeHust

12. Onpenenenre OTHOCUTEIBLHOM BIIa)KHOCTH BO3IyXa
13. Onpenenenue yieabHON TEMIOTHI MJIABJICHUS JIbJa

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

DnexTpusanus Tei. [[Ba poaa ayekTpuyueckux 3apsaoB. BzanmoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTD CHUJIbI B3aUMOJICHCTBHUS 3aPsHKEHHBIX TEJ OT BEJTUYHHBI 3apSI0B U PACCTOSIHUS MEXKIY TEIAMM).

DnekTpuieckoe moiie. Hanpsmk€HHOCTD ek TprYecKoro nodist. [IpuHIUI cynepro3uiiuy 3J1eKTPUIEeCKUX
MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DIeMEHTapHbIN aiekTpudeckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS DJIEKTPUYECKOr0 3apsa.
ONEeKTpUYECKUi TOK. Y CI0BUS CYIIECTBOBAHUS 3JIEKTPUYECKOT0 TOKA. MICTOUHMKH MOCTOSTHHOT'O TOKA.

JlecTBUSI 3JIEKTPUUECKOT0 TOKA (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B HKHUJIKOCTAX
U rasax.

Onekrpuueckas nenb. Cuna Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTUBIIEHUE IPOBOIHUKA. Y AETBHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH Oma Juid yyacTka uenu. I[locnenoBarenbHoe U napaiienbHOE COeAMHEHUE
IPOBOIHUKOB.

Pabota u Mo1IHOCTD A5eKTpruYecKoro Toka. 3akoH Jxoyns— JleHua. DnekTpuyeckue 1enu U NoTpeduTenu
ANIEKTPUYECKOH SHepruu B 0bITY. KopoTkoe 3ambikaHue.

[TocTosiHHBIE MarHuTHl. B3ammopeicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoe mosie. MarHuTHOE 1moe
3emun ¥ ero 3Ha4eHue 11 Ku3HU Ha 3emite. OnbIT DpcTena. MarHuTHOE MoJIe JIEKTPUYECKOT0 TOKa.
HpI/IMeHeHI/Ie SJICKTPOMArduTOB B TCXHHKE. I[ef/'ICTBI/IC MAarauMTHOTIO I10JIA Ha IPOBOJHHUK C TOKOM.

DneKTpoABUTaTeIbh MOCTOSIHHOTO TOKa. VcIioib30BaHNe JIEKTPOIBUraTeNIel B TEXHUYECKUX YCTPONCTBAX U
Ha TPAHCIIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHol MHIYKIMU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MOJIYYEHUS JIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu

DneKTpu3anus Tenl

JIBa pojia SIEKTPUUECKUX 3apsAA0B M B3aUMOICHCTBUE 3apsSyKEHHBIX Tell
Y CTpolcTBO M ICMCTBHE 3JIEKTPOCKOIA

DnexTpocTaTHuecKast UHIYKIUS

3aK0H COXpaHEHUs MMEKTPUIECKUX 3apsI0B

[TpOBOTHUKY ¥ TUDTEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOIO I10JIA

e BN U e

M CTOYHHKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2EKTPUYECKOTO TOKA

10. DnexTpuyecKuii TOK B )KUAKOCTH

11. I'a30BBIi1 pa3psan

12. U3MepeHne cuiibl TOKa aMIIEpMETPOM

13. I3MepeHne 31eKTpUIECKOTO HANPSDKEHUST BOJIBTMETPOM

14. PeocTaTt 1 Mara3uH CONpOTUBIIEHUI

15. B3aumoelcTBie NOCTOSIHHBIX MAarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs OJIIOCOB MarHuTa 17.
MopenrpoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB

18. OnbIT OpcTena



19. MaruuTHOE 10JI€ TOKA. DJIEKTPOMAarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue SBJICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. Onswitel Dapanes

24. 3aBUCHMOCTb HAIIPaBJIEHUs UHAYKIIMOHHOTO TOKAa OT YCJIOBHUH €ro BO3HUKHOBEHHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OnbITHI IO HAOTFOICHUIO SJICKTPU3AINH TEJI MHIYKIIMEH U IIPH COMPUKOCHOBCHUN
HccnenoBanue NeicTBUS SIEKTPUIESCKOTO MO HA IIPOBOAHUKH U JIUAICKTPHKH
COopka 1 mpoBepKa padOTHI IMEKTPUIECKOH TSI MOCTOSIHHOTO TOKa

W3mepeHue u peryImpoBaHue CHITbI TOKA

IS

V3mepenue u peryInpoBaHne HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO Yepe3 pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpa U
HaNpsDKCHUS Ha PE3UCTOpe

7. OnBIThI, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOT'O COITPOTUBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
TUTOIIAIH MTOTIEPEYHOTO CEUSHHs U MaTepHrasa

8. IlpoBepka nmpaBuia CI0KEHUS HANPSDKEHUH MTPU MOCIe10BaTEIbHOM COSIMHEHUHU JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIst CUIIbI TOKA P NMapajuIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIYILET0 Yepe3 PE3UCTOp

11. Onpenenenre MOLITHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEISIEMOM Ha pe3nucTope

12. UccrnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JTAMIIOUKY, OT HAIPsDKEHHS HA HeW

13. Onpenenenue KII/l narpeBarens

14. UccrnenoBanie MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB

15. 3ydyeHne MarHUTHOTO MOJIS TIOCTOSTHHBIX MAarHUTOB MIPU UX 00BbETUHEHUU U Pa3/IeIeHUN

16. ViccnenoBanue AecTBUS AIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnpIThL, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CUJIbI B3aUMOJICHCTBHS KaTYIIKH C TOKOM M MarHuTa oT
CHJTBI TOKA W HAIPaBJICHUS TOKA B KaTYIIKE

18. V3ydenue neiicTBUsS MarHUTHOT'O 1OJIS HA POBOIHUK C TOKOM

19. KonctpyupoBanue u u3ydeHue paOOThl 3JEKTPOJBUTATENS

20. Uzmepenne KIIJI anekTpoaBUraTesIbHON YCTaHOBKH

21. OUBITHI IO UCCIIEAOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHOW MHTYKIIMH: UCCIIEIOBAaHUE U3MEHEHNUI

SHAYCHUA U HAIIPABJIICHUSA UHAYKIIMOHHOI'O TOKa

Pa3gen 3. CBeToBbIe ABJICHUA

Hcrounuku ceera. [IpsMonrHeitHOEe pacipoCTpaHEHNE CBETA B OAHOPOAHOU cpese. OTpaxeHue cBeTa. 3aKOH
otpaxkeHus. ITnockoe 3epkano. [Ipenomnenne ceera. JInHza. @oKycHOE pacCTOSHUE U ONTUYECKAs CUIIa
nuH3bL. [TocTpoenne n3obpakennii B inH3ax. ['1a3 kak ontuueckas cuctema. Jlegexto 3penus. Ontuyeckue
pUOOPBHI.

JdemMoHcTpanuu.

Hcrounuku cBera.

[IpssMOnMHENHOE pacIPOCTPaHEHUE CBETA.
3aKOH OTpa)KEHHS CBETA.

N300pakeHne B IUIOCKOM 3€pKaJie.



IIpenomienue ceera.

Xop mydeit B coOMparolieil U paccenBaroei TMH3ax.

[Tonmy4yenue n300paXKeHHIA C ITOMOUIBIO JTUH3.

[TpunIMn AEelCTBUS MPOEKIIMOHHOTO alapara.

Mopens riasa.

JlabGopaTropHblie padoThbI.

[Torydenue n300paxeHust MPU TTOMOIIN JTHH3BIL.

XapakTeprucTUKa OCHOBHBIX BUJIOB JICATEIBHOCTH YU€HUKA (HA YPOBHE YU€OHBIX ACHCTBUN):
DKCHEPUMEHTAIBHO U3y4aTh SIBIICHUE OTPAKECHUSI CBETA.

UccnenoBats cBoicTBa M300pakeHUs B 3epKalle.

W3mepsarthb poKycHOE pacCTOSHUE COOMPAIOLIEH JTHMH3HI.

[Tonydats n306paxeHue ¢ TOMOIIbIO COOMPAIOLIEH JINH3HI.

HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHUS CBETA OT yIJla MaJIeHUs.

Haxoxnenue nokasarens IpeoMIICHUS CTEKJIA.

HaGimroienue sSBJICHUS TUCTIEPCUU CBETA.

10 Hab6mronenue natepdepeHimu ceera Ha Koibliax HproToHa.

11. HaGmronenue qudpakiiu CBeTa ¢ IIOMOIIBIO KalPOHOBOM JICHTHI B TUGPAKITMOHHON PEIIETKH.
12. HaGnroieHue TMHEHYaThIX CIIEKTPOB U3IYUECHHSI C TOMOIIBIO CIIEKTPOCKOIA MPSIMOT0O 3pEHHUSL.

©CoNoO~WNE



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

Nzyuenue ¢pu3nku B 8 Kilacce HaIlPaBJIEHO HA JOCTHKEHUE 00YJarOIIMMHUCS TUYHOCTHBIX,
METANpPEIMETHBIX U MIPEJAMETHBIX PE3YyIbTaTOB OCBOECHHUS YyUE€OHOIO IIPEIMETA.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnumanue:
— TIPOSIBIIEHUE WHTEpECca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (pr3nuecKol HayKu;

— HOEHHOCTHOC OTHOIICHUEC K JOCTUKCHUAM pOCCHﬁCKHX y‘IéHBIX (bl/ISI/IKOB.

Fpa.m’daucxoe u nyoeno-npaecmeeunoe eocnumaHnue.:
— TI'OTOBHOCTb K aKTUBHOMY Y4aCTHUIO B O6Cy)KI[eHI/II/I 06H.I€CTB€HHO-3H3‘-II/IMBIX N 3THYCCKHX HpO6JICM,
CBA3aHHBIX C MPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/I3I/IKI/I,

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

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)I/ISI/IIICCKOI>'I HAayKH: eé TapMOHHUYHOTI'O ITIOCTPOCHUA, CTPOI'OCTH,

TOYHOCTH, JJAKOHNYHOCTH.

IIEHHOCInM HAYYHO20 NO3HAHUA:
— OCO3HaHHUC ICHHOCTHU (1)H3H‘Iec1(0ﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOLICH KYJbTYPBHI;

— Ppa3BHUTHE HAy4YHOU JF0003HATEIHLHOCTH, HHTEPECA K HCCIEI0BATEIHCKON ACATEIBHOCTH.

Dopmuposanue Kyaomypolt 300p06ba U IMOUUOHATLHO20 OJ1A2ONONYYUA:
— OCO3HAHME LIEHHOCTHU 0€3011acHOro 00pasa KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
Ba)XHOCTH IPaBUJI 6€30MacHOr0 MOBEJCHHS Ha TPAHCIIOPTE, Ha JOPOrax, ¢ AJIEKTPUUECKUM U TETJIOBBIM
000py/I0BaHUEM B IOMAIIHUX YCIOBUSIX;
— ¢(hopMHUPOBAHHOCTH HaBbIKa peQIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMIMOKY M TaKOro ke MpaBa y

JPYTOTO YeIOBEKA.

Tpyooeoe eocnumanue:
— aKTUBHOE YYacTHe B PEUICHUH MPAKTHUECKHX 3a]a4 (B paMKaX CEMbH, IIKOJIbI, TOPO/Ia, Kpas)
TEXHOJOTUYECKOW M COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

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

IKonozuueckoe éocnumanue:
— OpHUEHTaIUs Ha IPUMEHEeHHE (PU3MUECKUX 3HAHUH NI pelIeHus 3a/1a4 B 00JIaCTH OKpYy KaroIen
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpelbl;— OCO3HaHUE TJIO0AIBHOTO XapakTepa AKOJOTHYECKHUX MPOOJIEeM U IMyTel UX peIIeHHs.
Aoanmayusa o0yuarue2ocsa K UsMeHAIOWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPedbl:

— MOTPEeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOJIHEHUN UCCIIEJOBAaHUI U MTPOEKTOB (hHU3HUECKOI
HANPAaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSIM IPYTHX;
— TMOBBILIIEHUE YPOBHS CBOEU KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO NeATEIbHOCTh;

— TOTpeOHOCTH B (POPMUPOBAHMM HOBBIX 3HAHH, B TOM UuClie (OPMYIHPOBATH U/IEH, MOHATHS,



TUIOTE3bl O (PU3MUECKUX OOBEKTAX U SIBICHUSX;

— OCO3HaHHE Ae(HUITUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 007acTH (QU3UKY;

— TUIAHUPOBAHUE CBOETO PA3BUTHUS B IPHOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHUM;

— CTpeMJICHHE aHAJTU3UPOBATh U BBIABIATH B3aUMOCBSI3U IPUPOIbI, 00IIECTBAa M SKOHOMHUKH, B TOM
YHCIIe C UCTIOJIb30BaHNEM (DU3NYECKUX 3HAHUI,

— OIICHKA CBOMX JICHCTBUII ¢ Y4ETOM BIMSHHSA Ha OKPYXKAIOUIYIO CPely, BOSMOKHBIX TTI00aIbHBIX

MOCJICICTBUH.

METAIIPEIMETHBIE PE3YJIbTATDI
YHuBepcanbHbIe T03HABATEIbHBIE ICUCTBUS
Bba3zoevie nocuueckue oeiicmeus:
— BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbBIE TPU3HAKH O0OBEKTOB (SIBJIICHHIN);
— yCTaHaBIUBAaTh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKAIHN, OCHOBAHHUS JJIsl 000OIIEHUS U CPABHEHUS,
— BBISBJIATH 3aKOHOMEPHOCTHU U TIPOTHBOPEYHUS B PaCCMAaTPUBAEMBIX (DaKTax, TAaHHBIX ¥ HAOIOICHHUSX,
OTHOCSIIIIUXCS K PU3HUECKUM SBJICHUSM;
— BBISIBJISITH IPUYUHHO-CJICICTBEHHBIC CBSI3U MTPU U3YYCHUH (PU3HUECKUX SIBJICHUH U MPOIECCOB;
JIeJIaTh BBIBOJIBI C UCIIOJIB30BAHUEM JICTYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHH, BHIABUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (PHU3UYECKUX BEIHYNH;
— CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 perieHus yueOHoi (pusndeckoi 3agaun (CpaBHEHNE HECKOJIBKUX
BapHAHTOB PEIICHUS, BBIOOP HarOoJIee MOIXOSIIETO ¢ YYETOM CaMOCTOSITEIIBHO BBIJICIICHHBIX

KPUTEPUEB).

ba3zoevie uccnedosamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCH! KaK UCCIEI0BATEIbCKUII HHCTPYMEHT MO3HAHMUS;
— MPOBOAUTH 10 CAMOCTOATEIBHO COCTABIIEHHOMY IJIaHY ONBIT, HECIIOKHBIN (PU3NYECKUil
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIeI0BaHNE (PU3NUECKOTO SIBICHHUS;
— OIIEHMBaTh Ha IPUMEHUMOCTb U JOCTOBEPHOCTh HH(POPMAIIHIO, TOTYYEHHYIO B XOJI€ UCCIIeI0BaHUs
WJIM SKCIIEPUMEHTA;
— CaMOCTOSITENIbHO (OpMYIUPOBaTh 000OIIEHHUS U BBIBOABI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0IeHNs, OMIBbITA, UCCIICOBAHMS;
— TPOTHO3MPOBATH BO3MOXKHOE JJaJIbHEHIIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAKXKE BBIIBUTaTh

MMPECATIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmanueii:
— TPUMEHSTH PA3IUYHbIE METO/bI, UHCTPYMEHTHI U 3aIPOCHI IIPH MOUCKE U 0TOOpe MHPOPMAITUH UITH
JAHHBIX C YU4ETOM NPEeASIOKEHHON YueOHOH (PU3NUeCcKOi 3aauu;
— aHaJM3UpPOBaTh, CUCTEMATU3HPOBATh U UHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
[IPE/ICTABIICHUS;
— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (hOpMY IpeAcTaBiIeHUS HHPOPMALIUU U WILTIOCTPUPOBATD

pelIaeMble 3a/1a4u HECIOKHBIMH CXeMaMU, TuarpaMmMamMu, HHOM rpaduKoil U uX KOMOWHAIUSMHU.

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HeﬁCTBHH



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuana, pe3yJabTaToB JJa00OpaTOPHBIX pabOT U MPOEKTOB 331aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOI TeMBbI M BBICKA3bIBAaTh WJICH, HAIICJICHHBIE HA DEIICHUE 3aaui U
HOJJIepAKaHUE OJIaroKeIaTeIbHOCTH OOIIEHHS;

— COIIOCTaBJISITh CBOM CYXKJIEHUS C CY>KJICHUSIMU JIPYTUX YYaCTHUKOB JUAora, OOHapyXUBATh
pa3inyre U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO NMPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenvHOCMb (COMPYOHUUECME0):

— MOHHUMAThH U UCTIOIB30BATh MPEUMYIIECTBA KOMAHIHON M WHIUBUYaTbHOU PabOThI IPH PEIICHUU
KOHKPETHOU (PU3UIECKOM MPOOIIEMBI;

— IPUHUMATh LCJIN COBMECTHOM ACATCIIbHOCTHU, OPIraHU30BbIBATH ,HeflCTBHH o €€ JOCTHXKEHUIO:

pacnpeneNsaTh poiu, 00CYKIaTh MPOIECCH U Pe3YIbTaThl COBMECTHOM pabOThI; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

— BBIIIOJIHATH CBOKO 4aCTh pa60T1>1, A0CTUIrasA Ka4YCCTBCHHOI'O pE3yJibTaTa 10 CBOCMY HAIIPAaBJICHHUIO U
KOOpAUHHPYA CBOU HGﬁCTBHﬂ C APpYTMMHU YICHAMU KOMAaHbI;

— OIICHMBATh KQueCTBO CBOETO BKJIaJa B OOIIMN MPOAYKT MO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hopMyITUpPOBAaHHBIM YYACTHUKAMH B3aHUMOJICHCTBHUSI.

yHI/IBepcaHBHHC PCTYJIATUBHBIC ,HeﬁCTBHH

Camoopzauusauu;l:

— BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMINX JIJIsl pelIeHus (PU3nIecKux
3HAHUI;

— OPUEHTUPOBATHCS B PA3IINYHBIX MOJAXO0AAX MPUHATUS pellieHUui (MHIUBUAYAIbHOE, IPUHATHE
pelIeHus B rpymIe, NPUHITHE PEILIEHUH TPYIIOil);

— CaMOCTOSITEIIbHO COCTABJIAThH AJITOPUTM peIIeHUs] PU3MUECKON 3a]jauu W IJIaHa UCCIIEI0OBaHMS C
Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh NpeAiaraeMble
BApUAHTBI PELICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJICKBATHYIO OIIEHKY CUTYAIlMH | MPEJIaraTh MjiaH e€ N3MEHEHUS;

— OOBSICHATH MPUYMHBI JOCTHKEHHS (HEIOCTUIKEHUS) Pe3yIbTaTOB AESITEIbHOCTH, JaBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTDb KOPPEKTUBEI B ICATCIBHOCTD (B TOM YHUCJIE B X0 BBIITOJTHECHUA (1)I/ISI/IV-IGCKOFO HCCICa0BaHUsA
NN npoeKTa) Ha OCHOBC HOBBIX 06CTOHTCHLCTB, U3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OI(,
BO3HHUKIIIHNX pr,[[HOCTCﬁ;

— OLCHUBATb COOTBCTCTBUC PE3YyJIbTaTa LCJIN U YCIIOBUIM.
3M0uu0HaJlebll2 UHmelieKkm:

— CTaBUTh ce0s HAa MECTO JAPYToro YeloBeKa B X0JIe CIopa WK AUCKYCCUU HA HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ilpunamue cedn u opyaux:

— MpHU3HABaTh CBOE MPABO HA OLUIMOKY MPH pelIeHrnr (U3NUECKUX 3a/1a4 WK B YTBEPKICHUAX HA
HAy4YHbIE TEMBI U TAKOE K€ MPaBO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

[TpenmeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPakaTh CHOPMUPOBAHHOCTh Yy O0YUaIOIIUXCS
YMEHUU:

— HCIOJIb30BaTh NOHSATHA: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBUKEHUE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTAIIMYECKHE U aMOp(HbIE TeJla, HAChIIEHHBIA U HEHACHI

- LLEHHBIN Nap, BIAXKHOCTh BO3/1yXa; TEMIIEPATypa, BHYTPEHHSS SJHEPIHsl, TEIIOBOM IBUTaTEllb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps], SJIEKTPUUECKOE 110JI€, IPOBOJAHUKH U JUBJIEKTPUKH, IOCTOSTHHBIN
3JIEKTPUUYECKUNA TOK, MArHUTHOE T0JIE;

— pa3nuuaTh SABJICHUs (TEIIOBOE paclIMpeHHe/ckaTue, Terionepeaaya, TerIoBoe paBHOBECHE,
CMa4yMBaHUE, KaAMWUISPHBIC SBICHUS, HCTIAPEHHE, KOHICHCALIMSI, ITaBJICHUE, KPUCTAJUTHU3ALIUS
(oTBepaEBaHKE), KUIICHHE, TEIIoNepeaada (TeI0NPOBOHOCTh, KOHBEKIIHS, U3TYUCHUE); DJICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsiIOB, JCHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE, B3aUMOICHCTBUE
MarHuTOB, IEUCTBUE MArHUTHOTO IOJIA HA MPOBOJHUK C TOKOM, JIEKTPOMArHUTHAS UHIYKIHUS) 110 OIU
- CaHHUIO UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB, AEMOHCTPHUPYIOIIUX JaHHOE PU3NYECKOe
SIBJICHHE;

— pacrio3HaBaTh NPOSBICHUE W3YYCHHBIX (HU3MUYECKUX SIBICHHH B OKPY)KAIOIIEM MUPE, B TOM YHUCIIE
(u3nyeckue SIBICHUS B IPUPO/IC: TOBEPXHOCTHOE HATSHKEHHUE M KAIMJUIPHBIC SIBIICHUS B IIPHPO/IE,
KpUCTAJLJIBI B IpUpoie, n3inydenue CoiHila, 3aMep3aHue BOA0EMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE
POCKEI, TYMaHa, UHEs, CHETa,; SJICKTPUIYCCKUC SIBJICHUA B aTMOC(l)epe, QJICKTPHUYCCTBO JKUBBIX OPraHU3MOB;
MarHuTHOE ToJie 3eMJIH, Apel( MO0 COB, POJIb MArHUTHOTO TTOJIS ISt X)KU3HU Ha 3emile, MOJISIpHOE CH

- sIHUE; IPU 3TOM NEPEBOIUTH IPAKTUYECKYIO 3ajjauy B y4eOHYI0, BBIIENATh CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (PU3UUECKUX SBIICHUIA;

— OMNMCHIBATh U3YUEHHBIE CBOICTBA T€T U (PU3UUECKUE SABJICHUS, UCTIONIb3Ys (PU3NUECKUE BEIUYUHBI
(TeMmieparypa, BHYTPEHHSs1 SHEPTHsl, KOJIMYECTBO TEIJIOTHI, Y/AEIbHas TEIIOEMKOCTh BELECTBA,
yJleNbHas TEeMyIoTa IJIaBJIeHUs, yelbHas TeloTa MapooOpa3oBaHus, yielnbHas TEII0Ta CTOPaHUS
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBUS TETJIOBON MAIIUHbI, OTHOCUTENIbHAS BIQXKHOCTh BO3AYXa,
JEKTPUYECKUH 3apsill, CUIIa TOKA, SJIEKTPUUECKOE HANIPSKEHHE, COIPOTUBIIEHUE NPOBOIHUKA, YIEIbHOE
COTIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLTHOCTD AIEKTPUUYECKOTO TOKA); MPU ONMMCAHUU MPABUIBLHO
TPaKTOBaTh (PU3MUYECKHI CMBICI UCTIOIB3YEMBIX BEJIMYMH, 0003HAYECHUS U €MHULBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUHUHY C JPYTMMH BETUYMHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MPOLIECCHI, UCIIONb3YSI OCHOBHBIE
MI0JIO’KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYNIEPIO3UIINH MT0JIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa JJis yyacTka IenH, 3aKoH JKoyis -
Jlenua, 3aK0H COXpaHEHUs SHEPTUH; IPU ITOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— 00BACHATH (PM3MUYECKUE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYyallui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh IPUUMHHO-CIIEICTBEHHBIE CBS3H, CTPOUTH O0BSIC
- HeHHe U3 | - 2 JIOTMYeCKuX MaroB ¢ ormopoi Ha 1 - 2 H3ydeHHBIX CBOMCTBA (PU3UYECKUX SIBJICHUH,
(bU3HYEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHhIE 3aa4u B 2 - 3 NeWCTBUS, HCTIOIb3YS



3aKOHBI ¥ (DOPMYJIBI, CBS3bIBAIOIINE (DU3MUECKUE BEMUMHBI: HA OCHOBE aHAIN3a YCIOBUS 3a7jau
3aMMCBIBATh KPATKOE YCIOBHE, BBIBIATH HEJJOCTATOK JaHHBIX JUIS PELICHUS 3a7auH, BEIOUPATh 3aKOHBI
U GOpMyJIbl, HEOOXOAUMBIE 7S €€ PelIeHNUs, TPOBOAUTD PACUYETHI U CPAaBHUBATH MOJyYCHHOE 3HAUCHHE
¢u3uUecKoil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOXKHO PEIIUTDH ITPU ITOMOIIN (bHSPI‘ICCKI/IX MCTOOOB; UCIIOJIb3Ys
OIMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NMPCAIIOJIOKCHNUE, OLICHUBATH ITPABUJIBHOCTD TOPsAAKA
MMPOBCACHUA UCCIICAO0BaHNA, ACJIaTh BBIBOABI,

— TPOBOJHTH OIBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUN MM (PU3HMUECKUX CBOWCTB TEJ
(KanuJUIApHbIE SBJICHMSI, 3aBUCUMOCTb JJaBJIEHUS BO3/lyXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH IPO
- 1lecca OCThIBAHUS/HATPEBAHMS MTPU U3IYUYEHUH OT LIBETA M3JIy4aIOLIeH/TIOTI0MIAI0NIEH TOBEPXHOCTH;
CKOpOCTb MCIIapEeHUs BOJIbI OT TEMIIEPATYPhl KHUIKOCTH U IUIOLIAAN €€ OBEPXHOCTH; IEKTPU3ALUs Tel
Y B3aUMOJIEUCTBHE MIEKTPUUECKUX 3aPA0B; B3aUMOJICHCTBUE IOCTOSIHHBIX MarHUTOB, BU3YaJIU3aLIHs]
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; AEHCTBHSI MATHUTHOTO MOJISl HA IPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUraTEINs IOCTOSHHOTO TOKA): (OPMYJIUPOBATH
poBepsieMble MPEAINONIOKEHUS, COOUPATh YCTAHOBKY U3 MIPEIOAKEHHOT0 000py10BaHNUs; ONUCHIBATh
XOJ1 OIbITa U (HOPMYJIUPOBATH BBIBOL;

— BBIIIOJHATDL IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBHOM BIAXKHOCTH BO3/1yXa, CUJIbI TOKaA,
HaIpsKCHUA € HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB (1)I/I3I/I‘IeCKI/IX BCJIMYMH, CPABHHUBATb
PE3yIbTAaThL H3MepeHPIfI C y‘{éTOM SaHaHHOfI a0COJIFOTHOH IOTPCIIHOCTHU,

— TIPOBOJUTH UCCIICOBAHUE 3aBUCUMOCTH OHOM (PU3MUECKON BETMYUHBI OT IPYTOi ¢
MCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUH (3aBUCUMOCTh COIIPOTHBIIEHUS POBOJIHUKA OT €r0 JUIMHBI,
IIJIOLA U TIONIEPEYHOr0 CEUEHHS U YAECIBHOIO CONIPOTUBIICHUS BELIECTBA IIPOBOIHUKA; CUJIBI TOKA,
UIYLIEro Yepes3 MPOBOJHUK, OT HAIIPSKEHUS Ha IIPOBOJHUKE; UCCIIEOBAHUE ITOCIIEI0BATEIBLHOIO U 11a
- paJUIeTbHOTO COEIMHEHHUH MPOBOIHUKOB): TUIAHUPOBATh UCCIIEI0BaHUE, COOMPATh YCTAHOBKY U
BBITMOJIHATh U3MEPEHUS, CIIEYys IPEAJI0KEHHOMY IUIaHy, (PUKCUPOBATh pPe3yibTaThl MOIYyYECHHON
3aBUCHUMOCTH B BUJI€ TaOJIML U TpapUKOB, AETIaTh BHIBOABI IO PE3yJIbTaTaM MCCIIEI0BaHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETHUUH (yelIbHas TeIJI0EMKOCTD BEIIECTBa,
COTPOTHBIIEHUE MPOBOIHUKA, pa00OTa K MOIIIHOCTb IEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIe1ys MPEUI0KEHHON HHCTPYKIIUHU, U BBIYUCIIATh
3HA4YCHHE BEJIIMYNHBL;

— co0oaaTh MpaBUiIa TEXHUKK 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pYyI0BaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUS M3YYEHHBIX MPHOOPOB M TEXHUUECKHUX YCTPOUCTB C OMOPOi
Ha MX ONMHCaHUA (B TOM YHCIIe: CUCTEMa OTOIUIEHUSI JOMOB, TUTPOMETD, TapoBasi TypOUHA, aMIIepMETp,
BOJIFTMETP, CYETUMK JIEKTPUUECKON SHEPTUH, DIEKTPOOCBETUTEIbHbBIE TPUOOPHI, HArpEeBaTEIbHbIE
AEKTPONpUOOPHI (IPUMEPHI), STEKTPUUECKHUE MTPETOXPAHUTENH; JIEKTPOMATrHUT, SJIEKTPOABUTATEIh
MOCTOSTHHOTO TOKA), UCIOJIb3YS 3HaHUS O CBOMCTBAX (PU3NUECKUX SBJICHUHN U HEOOXOUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— pacmo3HaBaTh MPOCTHIE TEXHUUECKUE YCTPOUCTBA U NU3MEPHUTEIbHBIE IPUOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKAM (KUAKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATETH
BHYTPEHHETO CrOpaHusl, JJIEKTPOCKOII, PEOCTAT); COCTABISATH CXEMBbI DJIEKTPUUECKHX IIeTeil ¢
MOCIIEI0BATEIHHBIM U TApAILIECTHbHBIM COCTUHEHUEM JIEMEHTOB, pa3linyasi YCIOBHbBIE 0003HAUCHUS
AJIEMEHTOB JIEKTPUUECKUX LIETIEH;

— MPUBOJIUTH MPUMEPHI/HAXOIUTh HHPOPMAIINIO O TPUMEpaxX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3MYECKUX 3HAHHI B MOBCETHEBHOM JKU3HU ISl 0OecrieueHus: 6€30MacHOCTH IPH 0OpaIIeHnuu ¢ prudo
- paMH U TEXHUYECKHMHU YCTPOWCTBAMH, COXPAHCHHUsS 3I0POBBS M COOIFOIECHUS HOPM IKOJIOTHUECKOTO
TIOBEJICHHS B OKpYIKAIOIIeH cpejie;

— OCYLIECTBIATh IOUCK HH(pOpMalMM (PU3HMUECKOro cojaepkaHus B ceTh VIHTepHeT, Ha OCHOBE
UMEIOIMXCS 3HAHUH U TyTEM CPaBHEHUS IOTIOJHUTENLHBIX HCTOYHUKOB BBIJICNIATH HHPOPMALHIO,
KOTOpast ABJISIETCS MPOTUBOPEUHUBOI UM MOKET OBITh HEIOCTOBEPHOM;

— HCIIOJIB30BAaTh MPH BHIMOJIHEHUH YUE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy (PU3NIECKOTO
COJIEpKaHus, CIIPABOYHBIE MATEPHAJIbI, PECYPCHI ceTH MIHTEepHET; BiIafeTh NpuéMamu
KOHCIIEKTUPOBAHU TEKCTa, mpeoOpa3oBanus HH(GOpMAIK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO;

— co3JaBaTh COOCTBEHHbIE TMCbMEHHBIE U KPAaTKUE YCTHbIE COOOLIEHUs, 000011ast nH(OpMALHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3UUECKOr0 COJIEPKaHMs, B TOM YHCIIE IyOJINYHO NMPEACTABIATh PE3YJIbTaThl
IIPOEKTHOM WJIM HCCIIEN0BATEIBCKON JEATEIbHOCTH; IIPA 3TOM I'PaMOTHO MCIIOJIb30BaTh U3y4YECHHbIN
NOHATUIHBIN anmapaT Kypca (U3HKH, COMTPOBOXKAATH BBICTYIUICHNE MPE3EHTAINEH;

— IIPHU BBIIIOJHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJIC,Z[OBaHPlﬁ (1)I/I3I/I‘IGCKI/IX IIpoueCCoB pacCpCaACIATh
0053aHHOCTHU B rpynme B COOTBCTCTBHHU C ITOCTABJICHHBIMU 3aa4aMH, CJICINUTD 3a BBIIIOJHCHUCM IlJIaHa
I[CﬁCTBHfI H KOPPEKTHUPOBATH €TI0, AACKBATHO OLICHNBATDH COOCTBEHHBIH BKJIaa B ACATCIIbHOCTD I'PYIIIIbI;
BBICTPAaNBAThb KOMMYHHUKAaTUBHOC B3aI/IMOI[eI>JICTBPIG, IMPOABJIAA TOTOBHOCTD pa3pClliaTh KOH(l)JII/IKTBI.



TEMATHYECKOE IIJIAHUPOBAHHUE

BelIecTBA

CTPOEGHMH BEILECTBA: OIBITHI C PACTBOPEHHEM PA3JIMUHBIX BELIECTB B BOJE;
Pemenne 3a1a4 1o OIEHUBAHKIO KOIMYECTBA ATOMOB HIIM MOJIEKYI B €JHHULE 00bEMa
BEIIECTBA;

AHanu3 TeKCTa IPEeBHUX aTOMUCTOB (HampuMep, pparmenta nooMs! Jlykperms «O mpupone
BeIIel») ¢ H3I0XKEeHHeM 000CHOBAHHI aTOMHOI TUIIOTE3HI (CMBICIOBOE uTeHHe). OneHka
yOeUTEeNbHOCTH 9THX 000CHOBAHHIA;

OOBbsicHeHHEe OPOYHOBCKOTO JBIDKEHUS, SIBICHUS TU(GY3UHU pa3nudnil Mex Iy HUMH Ha
OCHOBE IOJIOXKEHUH MOJIEKYJIIPHO-KHHETHYECKON TEOPHH CTPOEHHS BEIIIECTBA;

OOBsICHEHHE OCHOBHBIX PA3JIMYMi B CTPOCHHH Ta30B, )KHAKOCTEH U TBEPIBIX TEN C
UCIIOJIB30BaHUEM ITOJIOKEHUH MOJIEKYJIIPHOKMHETHYECKOI TEOPHH CTPOCHUS BEIIECTBA;
IIpoBeneHre ONBITOB O BHIPAIMBAHUIO KPUCTAILIOB IIOBAPEHHON COJIM I caxapa;
IIpoBenenne 1 0OBSICHEHHE OIBITOB, AEMOHCTPHPYIOINX KAIMUIIPHbIC SIBJICHHS U SBICHIE
CMa4UBaHUS;

OObsICHEHHE POJIM KAMIUIPHBIX SABJICHUH JUIsl IOCTYIUIEHUS BOJBI B opranu3m pacteHuit (MC
— Ouonorus);

HaGutonenue, nposesieHne U 00bSCHEHHUE ONBITOB 110 HAOJIIOJCHHIO TEIUIOBOTO PACIIMPEHUS
ra3oB, KHUAKOCTEH U TBEPIBIX TEll;

OOBbsicCHEHHE COXpaHeHUs: 00bEMA TBEPABIX TEJl, TEKYUECTH KHIKOCTH (B TOM YHCIIE, Pa3HUIIbI
B TEKY4€CTH IS Pa3HbIX KHAKOCTell), JaBlIeHUs Ta3a;

IIpoBeneHue ONBITOB, IEMOHCTPUPYIOIIUX 3aBUCUMOCTD JABJICHHS BO3/yXa OT ero 00bEMa u
HarpeBaHus WK OXJIaXKICHUS, U UX 00BsACHEHUE Ha OCHOBE aTOMHO-MOJIEKYIAPHOTO YUCHUS;
AHanu3 NpakTHYECKUX CUTYalHi, CBI3aHHBIX CO CBOWCTBAMMU I'a30B, KUAKOCTEH U TBEPBIX

TEen:

[MucbmeHHBIH
KOHTPOJIb;
KoHtponbHas padora;
Ipaktuyeckas
pabora;
TectupoBanue;
CamooI1ieHKa ¢
HCIOJIB30BaHIEM
«OLEHOYHOTO JTHCTaY;

Ne | HanmeHnoBaHue pa3ieioB U KosnyecTBo 4acos Hara Bujasl nesTeabHOCTH Bunpl, popmbl DJ1eKTpOHHbIE
n/m | TeM NPOrpaMMBbI U3yYeHHS KOHTPOJIsA (uudposbie)
BCEro | KOHTPOJbHbIE | MPAKTHYeCKHe oGpasoBaTe/bHbIe
paboTsl paboTbl pecypest
Pazgnen 1. TensioBble siBJIeHHsI
1.1. | Crpoenue u cBoiicTBa 10 1 HaburoieHue 1 MHTEpIpeTaLyst ObITOB, CBUAETEIBCTBYIOIIMX 00 aTOMHO-MOJIEKYJISIPHOM YcTHblI ompoc;




1.2.

TenoBblie npoueccol
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OG60CcHOBaHNE PABUIT U3MEPEHHUS TEMIIEPATYPBI;

CpaBHEHHE Pa3IMYHBIX CIOCOOOB M3MEPEHHUS U IIKaJ TEMIIEPATYPBI;

Ha6monenue 1 00bsACHEHHE OIBITOB, IEMOHCTPUPYIOIIUX H3MEHEHUE BHYTPEHHEH SHEPTHH
Tena B pe3yJbTaTe TEIUIONepe1aun i paboThl BHEIIHUX CUIL;

Habmtonenue u 00bsCHEHUE OIBITOB, 00CYKICHHE IPAKTHISCKUX CUTYAIUH,
JIEMOHCTPUPYIOIIHX PA3IHYHbIC BUABI TEILIONEPeaul: TeIIONPOBOIHOCTE, KOHBEKIHIO,
U3IIydeHHe;

HccnenoBanue sBISHUS TEINIOOOMEHA IIPH CMEIIUBAHUU XOJIOAHOMN U TOpsdeil BOBL;
Habmronenue ycTaHOBIEHHUS TEIIIOBOTO PAaBHOBECHS MEXK/IY TOpsTIeil M XOJIOTHOH BOIOM;
Omnpenenenue (13MepeHne) KOIMIECTBA TEIUIOTHL, MIOIyYSHHOTO BOJOH IIPH TEIIOOOMEHE ¢
HArpeThIM METAUTHYECKUM IIHIHHAPOM;

Omnpenenenue (M13MepeHne) yASIEHON TEIIOEMKOCTH BEIECTBA;

Pemenune 3a1a4, CBSI3aHHBIX C BHIYHUCICHHEM KOJIHYIECTBA TEIUIOTH M TEIUIOEMKOCTH TIPH
TEII000MeHe;

AHanu3 CHTyanuil IPaKTHIECKOTO UCIIONb30BAaHNUS TEIUIOBEIX CBOHCTB BEIECTB U
MaTepHalioB, HalPHUMep B LIeJAX dHeprocobe pexKeHHs: TeIION30IIALHs, SHeprocoeperaroime
KPBIIIH, TEPMOAKKYMYJIATOPBI H T. [1.;

HaGutoneHue siBeHuit ncnapeHus ¥ KOHSHCALUH;

HccenenoBanue nporuecca UCHApeHUs pa3InuHbIX XKUKOCTEH;

OO6BbsicHeHNe SIBICHHUI HCIAPEHNUs U KOHIEHCAIUK Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUCHHS;

HaGutoneHue n 00bsicHeHUE TIpoLiecca KUIIEHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPATYPbL
KHIICHHS OT JaBJICHHUS;

Omnpenenexue (M3MEpeHNE) OTHOCUTENLHON BIKHOCTU BO3YXa;

HabumrozieHue nporecca IIaBlIeHHs KPUCTAIUIMYECKOrO BELIECTBA, HAIPUMED JIbJIa;
CpaBHEHHE NPOLECCOB IUIABICHHS KPUCTAUIMYECKUX Te M Pa3MArYCHHs [PU HarpeBaHUU
aMOp(HBIX Tel;

Ornpenenenue (M3MEpEHNE) YACIBHOM TEIUIOTHI IUIaBJIeHUS Jibaa. OObSICHEHUE SIBJICHUI
IUTaBJICHUS M KPUCTAIUIM3ALMH HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUEHUS;

Pemrenue 3a1a4, CB3aHHBIX ¢ BBIYMCICHHEM KOJIMYECTBA TEIUIOTH B IPOLIECCAX
TeIuIonepe1ady IPH IUIABICHIN U KPHCTAUT3AL|NH, HCTIIAPEHUN U KOH/ICHCAIIHH;

AHanM3 CHTyaluil IPaKTHIECKOTO MPHMEHEHHS SIBJICHHUHN MUIaBICHUS M KPUCTAILTN3AIIH,
HalpuMep, NOTydeHHe CBEPXUHCTHIX MaTEPHAIIOB, COEBast TPeiKa H JIp.;

AHanu3 paboTsI ¥ 00bsCHEHHNE PHUHITAIA ASHCTBUS TEIUIOBOTO JIBHTATEIS;

Brrancnenne Koan4ecTsa TEIUIOTHL, BBIIEISIOMEr0Cs IPH CTOPAHNH PA3IMYHBIX BHJOB
torumBa, u KI1J] neurarens;

OO6cysxIeHHe dKOJIOTHIECKHX TTOCIIEICTBUH HCIIOIB30BaHMUS JBUTATEIIEH BHYTPEHHETO

AV

VYernblii onpoc;
ITucemenubIi
KOHTPOJIb;
KoHtponbHas padora;
Ipaktuyeckas
pabora;
TectupoBanue;
JIMKTaHT;
CamoorneHka ¢
HUCIOJIb30BaHHEM
«OLEHOYHOTO JTHCTaY;

Hroro no paszzeny
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Paznen 2. BHeKTpnqecm{e H MArHUTHBbIC SIBJICHUS

2.1

DJIeKTpuYecKHe 3apsabl.
3apsiikeHHbIe TeJIa M HX

B3amMo/ielicTBHE

8

1

Habtonenue 1 npoBeeHne ONBITOB MO AIEKTPU3ALNH T PH COMPUKOCHOBEHUH U
HHTYKIHEH;

Habmonenune 1 00bsICHEHHE B3aMMOCHCTBHS OXHONMEHHO H PA3HOMMEHHO 3apsDKSHHBIX TEll;
OOBsICHEHHE PHHIIUIA ACHCTBUS IEKTPOCKOINA;

OOBsICHEHHE SIBICHUI DIEKTPH3ALMH TIPH COPUKOCHOBEHHH TeJ ¥ HHIYKIMEH ¢
UCIIOJIb30BAHUEM 3HAHUH O HOCHTEISX 3JICKTPUUECKHUX 3apsI0B B BEILECTBE;

PacnioznaBanue u 00bsICHEHUE SBICHUIT HJICKTPU3ALMHU B TIOBCETHEBHOM KU3HHU;
Habmonenne 1 00bSICHEHHE ONBITOB, HILTIOCTPHPYIOINX 3aKOH COXPAHEHHS JIIEKTPHIECKOT0
3apszaa;

HabmoneHne ompITOB O MOACIMPOBAHUIO CHIIOBBIX JIMHHH 3JEKTPUYESCKOTO TIOJIS,;
HccnenoBanue neicTBUS HICKTPUYECKOTO 1101 HA IPOBOAHUKY U AUANEKTPUKH;

VYerHslii onpoc;
ITucemenusbIi
KOHTPOJIb;
KoHtponbHas pabdora;
ITpakTiyeckas
pabora;
TectupoBanue;
JIMKTaHT;
CamooI1ieHKa ¢
UCIOJIB30BaHIEM
«O1IEHOYHOT O JIHCTaY;




2.2. | IlocTOSIHHBII YJIEKTPHYECKHIl TOK 22 HabGnronenue pa3nuuHbIX BUIOB JEHCTBHS 3JIEKTPHISCKOrO TOKA U OOHAPY)KEHUE STUX BUAOB | YCTHBIH ompoc;
JICHCTBHUSA B MOBCEHEBHOM KU3HU; [TucpmenHbIN
COopka ¥ UCTIBITAHUE HIEKTPUUYECKON e HOCTOSIHHOTO TOKa, KOHTPOJIb;
M3mepeHue cuitbl TOKa aMIepMeTpoM; KontponpHas pabora;
W3mepenne dIeKTPHIECKOT0 HAPSHKEHHS BOIBTMETPOM; IIpakTudeckas
IIpoBenenue 1 0OBICHEHHE ONBITOB, IEMOHCTPUPYIOIIHX 3aBHCUMOCTD MIEKTPUIECKOIO pabora;
COIIPOTHUBJICHHS IPOBOAHKKA OT €T0 JIIUHBI, IIONIAH IIONEPEYHOr0 CeUCHUsI H MaTepHaa; TectupoBanue;
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, ITPOTEKAIOLIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS JuxranT;
pe3ucTopa 1 HalpsHKEHUsIHA PE3UCTOPE; CamoorneHka ¢
ITpoBepka mpaBuila CIOKEHUS HAPSKEHUH TIPU MOCIEA0BATENLHOM COEJUHEHUH ABYX HCIOJIb30BAHUEM
PE3HCTOPOB; «OLEHOYHOTO JTHCTaY;
ITposepka mpaBmIa JUIs CUIIBI TOKA TIPH NapaJUIeIbHOM COSJUHEHUH PE3HCTOPOB;

AHanu3 CHTyanuil MOCJIeA0BATENBHOTO U ITApaIeIbHOT0 COSTHHEHNUS IPOBOJHHKOB B
JIOMAIITHUX YIeKTPHIECKUX CETSX;

Pemenue 3anau ¢ ucnonb3oBanueM 3akoHa OMa H GpopMyIT pacyéTa HIEKTPHIECKOTO
COINPOTHUBJIEHHS IIPU [OC/IE0BATENLHOM H N1apajLIeIbHOM COEJUHEHHHU IIPOBOIHUKOB;
Onpenenenue pabOThI AMEKTPUYECKOT0 TOKA, IPOTEKAIONIETO Yepe3 Pe3UCTOp;
OnpeneneHue MOIHOCTU dIEKTPHIECKOr0 TOKa, BbIIE/IIEMOIl Ha PE3UCTOPE;
HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA Yepe3 JJAMIIOUKY OT HaIpsKSHUs Ha Heil;
Onpenenenue KI1/] HarpeBatens;

HccnenoBanue npeoOpa3oBaHys SHEPIUM IIPH NMOABEME IPy3a DIEKTPOABHUIaTeIeM;
OOBsicHeHNe YCTPOUCTBA U IIPUHIUIA JeHCTBHS JOMAIIHUX JIEeKTPOHAr peBaTeIbHbIX
prOOpoB;

OO6BbsicCHeHNe IPUYUH KOPOTKOI'O 3aMbIKaHHS U IPUHINUIA JASHCTBHS [IaBKUX
IIpeloXpaHuTeneii;

Perenue 3aay ¢ ucnonb3oBanueM 3akona Jxoyns—IJIenna;

T—Tqﬁnmmﬂuufh RORHUKHORECHUI ANEKTNUULCKOTO TOKA R WHUNTKOCTU®

2.3. | MarHuTHBIe iBJIeHUS 7 HccnenoBaHue MarHUTHOTO B3aUMO/ECHCTBHS OCTOSHHBIX MATHUTOB; VYeTHslit onpoc;
VI3yueHne MarHUTHOTO HOJIS TOCTOSTHHBIX MarHUTOB IIPH X OOBEAMHEHHUH H Pa3JeICHUN; InceMeHHBIH
IIpoBeneHre ONBITOB O BU3YaIU3alUU OIS OCTOSHHBIX MATHUTOB; KOHTPOJIb;
V3yuenne sBIIeHNS] HAMarHUYMBaHUS BEIIECTBA; KontponsHas pabora;
Hccenenosanne neicTBUS SIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY; ITpakTideckast
IIpoBeneHue OMBITOB, IEMOHCTPUPYIOIIUX 3aBUCHMOCTD CHJIBI B3AUMOAEHCTBHS KATYIIKK € paboTa;

TOKOM M MarHuTa OT CHJIBI M HaI[PaBJIEHMS TOKA B KaTyIIKE; TectupoBanue;

AHanu3 cUTyaluil IPaKTHIECKOT0 IPUMEHEHHUS dIeKTPOMArHHTOB (B OBITOBBIX TEXHUUECKUX | JIMKTaHT;

YCTpOICTBaX, IPOMBINIICHHOCTH, MEAHIUHE); CamooneHka ¢

HW3yuenune neificTBHSA MarHUTHOTO IOJIS HA IIPOBOAHUK C TOKOM; UCIOJb30BaHHEM

W3ydenue neicTBUSA NMEKTPOBUTATENS,; «OLEHOYHOT 0 JINCTaY;

W3mepenue KI1J] anekrpoaBUraTenbHON yCTaHOBKY;

PacnosHaBanue 1 aHaau3 pa3aUYHBIX IPUMEHEHUH dIeKTpoJBUratenei (TpaHcIopT, ObITOBbIE

ycTpoiicTBa u JIp.);

2.4. | DaekTpoMarHuTHAs 5 OTBITHI 110 UCCIIEA0BAHUIO SIBJIECHUS IIEKTPOMarHUTHOW MHTYKIUH: UCCIEA0BaHUE VYerHslii onpoc;
HHIYKIHUS M3MEHEHUH 3HaUeHNS U HANIPaBJICHNS HHIYKIHOHHOTO TOKA; [uceMeHHBIH

KOHTpOJIb;
KoHtponbHas pabdora;
ITpakTiyeckas
pabora;
TectupoBanue;
JIMKTaHT;
CamooI1ieHKa ¢
UCTIONIB30BAHUEM

«O1IEHOYHOT O JIHCTaY;




Mtoro mo pazzueny
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Pazmen 3. CBeToBbIE SIBJICHHSI

3.1 | CseroBhbIE sBIIEHKS

12

HabmronaTs npsMoIHHEHHOE pacIipOCTpaHEHNUE CBETa; O0BACHATH 00pa3oBaHUe
TEHM U HOJIyTEeHU; IPOBOAUTH HCCIIEN0BATENbCKHI IKCIIEPUMEHT 110 IIOTy4EHHIO
TEHU U MOy TeHH; 0000IIAaTh U JeIaTh BBIBOJBI O PACIIPOCTPAHEHHH CBETa

HpI/IMeHSITB 3aKOH OTpaXCHU CBETA IIPU MOCTPOCHUU I/I306pa)KeHI/I}I B INTIOCKOM
3€pKaAJIC; CTPOUTH I/I306pa)KCHI/[e TOYKHU B INIOCKOM 3€pKAJIC

Pasnuuath MH3BI O BHEIIHEMY BUJY; OIIPEJENATh, KaKas H3 IBYX JIMH3 C
Pa3HBIMU (POKYCHBIMH PACCTOSHHAMM Ja€T OOJIbLICE YBEINYCHHE

Ctpoutb M300pakeHne, 1aBaeMoe JIMH30M

ITuceMeHHsbII
KOHTPOJIb;
IMpaktuyeckas padbora

IPasnen 4. [lopTopenue u 06001eHHne

4.1. | TloBTOpEHHE OCHOBHBIX HOHSTHI
U METOZI0B KypcoB 7 1 8
KJIaccoB, 00001IeHIEe 3HAHUI.

10

Br10upath, IPUMEHATH, OLIEHUBATh CIIOCOOB! CPAaBHEHHS YHCEII, BEIYHCICHHUH,
npeoOpa3oBaHUii BHIPOKEHUH, pellieHNs ypaBHEHUH; OCyLIECTBISATH CAMOKOHTPOIIb
BBINOJIHACMBIX ACHCTBUH 1

CaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHHUH, IpeoOpa3oBaHuid,

MIOCTPOCHUH;

Pemats 3a1aun U3 peanbHOH KU3HH, IPUMEHITh MATEMAaTUIECKUE 3HAHUS JULS
peleHns 3a1a4 U3 IPYTHX IPEIMETOB;

Pemats TekcTOBBIE 33/1a4N, CPaBHUBATH, BEIOMPATh CIIOCOOBI PELICHNS 3a/1a4H;

[MucbMeHHBII
KOHTPOJIb;
IIpakTudeckas padoTa;

HWroro no pazneny:

10

OBILIEE KOJIMYECTBO YACOB I1O
[MTPOTPAMME

102










