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IHHOACHUTEJIBHAA 3AIIMCKA

CopepxaHue MPOrpaMMbl HAIPABICHO HA (OPMUPOBAHNE €CTECTBCHHOHAYYHOW IPAMOTHOCTH yUYaIIUXCS U
OpraHH3aIHI0 U3ydeHUsl (PU3UKH HA JeSTEIIbHOCTHON OCHOBE. B HEll yUHUTHIBAIOTCS BO3MOXKHOCTH IIPEIMETa
B peasmsanuu TpeboBanuiik ®I'OC OOO K miaHUpyeMbIM JUIYHOCTHBIM U METAIIPEAMETHBIM pe3yJIbTaTaM
o0yueHus1, a TAKIKE MEXKITPEAMETHBIE CBSI3U €CTECTBCHHOHAYUHBIX YUEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOT'O 00111eT0 00pa30BaHMUS.

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «®PU3UKA»

Kypc dhusnku — cucremooOpa3yromuii Ui eCTECTBEHHOHAYUHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
¢u3nUecKre 3aKOHbI JIS)KAaT B OCHOBE MIPOIIECCOB U SBJICHUN, H3y4aeMbIX XUMHUEH, OM0JIOTHEH, aCTpOHOMUEH
u pusmdeckoit reorpadueii. Dusuka — 3TO MpeaAMET, KOTOPHIK HE TOJIBKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEAOCTaBIIsCT Haubosee sicHble 00pa31bl IPUMEHEHUS HAYYHOTO
MeTO/1a TIO3HaHMUsI, T.€. CIIoco0a MOTY4YeHUs JOCTOBEPHBIX 3HaHMIA 0 Mupe. Hakowner, ¢puznka — 310
IIpeIMET, KOTOPBIN HapsALy € APYTUMHU €CTECTBEHHOHAYUHBIMU [IPEAMETaMU JOKEH JaTh IIKOJIbHUKAM
MpeJICTaBICHUE 00 YBIEKATeNbHOCTH HAYYHOTO UCCIEIOBAHUS U PAIOCTH CAMOCTOSTEIbHOTO OTKPBITUS

HOBOT'O 3HAHU:.

OpHa 13 rIaBHBIX 33124 GU3NYECKOT0 00pa30BaHUS B CTPYKTYpE 00IIero 00pa3oBaHUs COCTOUT B
(hOpMUPOBAHUH €CTECTBCHHOHAYYHOW IPAMOTHOCTH M HHTEPECa K HaAyKe y OCHOBHON MacChl 00yJaroInuXcs,
KOTOpBIE B JaJIbHEHIIIEM Oy IyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cepax aestenpHOoCcTH. HO HE MeHee
Ba)KHOU 3aﬂaqeﬁ ABJISICTCA BBIABJIICHHUC U ITOATIOTOBKA TAJIAHTIMBBIX MOJOABIX JHOI[CI71 JJI1 ITPOAOJIPKCHU A
00pa3zoBaHUs U AaJbHEHIICH TPOPECCUOHATLHON ISATEIILHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCJICIOBAHUH U CO3JJaHIH HOBBIX TeXHOJIOTUN. COTIIaCHO IPUHATOMY B MEXTYHAPOTHOM COOOIIECTBE
omnpezaeneHuio, EcrecTBeHHOHaYYHAsi TPAMOTHOCTD — 3TO CIIOCOOHOCTD YENIOBEKa 3aHUMAaTh aKTUBHYIO TPakK-
AAHCKYIO IMO3UIHUIO 110 06HI€CTB€HHO 3HaAYMMBIM BOIIPpOCaM, CBA3aHHBIM C CCTCCTBCHHBIMU HaAYKaMH, U €T0
TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UACSIMHU. HaydHOTpaMOTHBIN Y€IOBEK CTPEMHUTCS
Y4acTBOBATh B apryMCHTHPOBAHHOM O6CY)K)ICHI/II/I HpO6J’IeM, OTHOCAIIHUXCA K €CCTCCTBCHHBIM HayKaM U
TEXHOJIOTHUSIM, UTO TpeOyeT OT HEeTO CIAEAYIONINX KOMIETEHTHOCTEH:

— HAY4HO O0BACHATH SABJICHUA,
— OILICHHUBATh U IIOHUMATH 0COOCHHOCTHU HAaYYHOTI'O UCCIICAOBAHUA,
— HHTCPHNPETUPOBATH JAaHHBIC U UCIIOJb30BAaTh HAYYHBIC NOKA3aTCIbCTBA AJId IMOJTYYCHHA BBIBOOOB.

N3yuenue ¢pu3nku ciocoOHO BHECTH pellalonuil BKIaa B GopMHUpOBaHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00Y4YaIOLINXCS.

HEJIN U3YUYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

[enn nzydenus: GpU3MKA HA ypOBHE OCHOBHOTO 0011ero 00pa3oBanus onpeneneHsl B Konnenmun
npernoiaBaHus yueoHoro npenmera «Pusnka» B 00pa3zoBarenbHbIX opranuzanusx Poccuiickoit denepanum,
peaTu3yoLX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBepkIEHHOU perenneM Komrernn
MunucrepcTBa npocsetienus: Poccuiickoit @eneparyu, npotokoi ot 3 aekadps 2019 r. Ne [TK4BH.

[enu nzydyenus pusmku:

— MpHOOpeTeHne UHTEepeca U CTPEMIICHHS 00yJaroIINXcs K HAyYHOMY U3YUYEHUIO MPHUPOJBbI,
pa3BUTHE HMX MHTEIJIEKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTENH;

— pa3BUTHUE NPECTABICHUN O HAYYHOM METO/I€ MTO3HAaHUS 1 (OPMUPOBAHUE UCCIIEOBATEIHCKOTO
OTHOUICHHUS K OKPYXKAIOLIUM SIBICHUSIM;



— (¢opMHpOBaHUE HAYIHOTO MUPOBO33PCHUS KaK PE3yJIbTaTa U3YUCHHUsI OCHOB CTPOCHHS MATEPUH U
byHIaMEHTAIBHBIX 3aKOHOB (DPU3HKH;

— 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 JaJbHEHUIIEMY O0Y4YEHHIO B TOM HaIPaBIICHHUU.

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

— HpI/IO6peTeHI/Ie 3HaHUH O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MCXAHNYCCKUX, 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;

— Ppa3BHUTHE YMEHHIA HAOII0AaTh PUPOIHBIC SBICHUS U BBITIOJIHATD OIBITHI, TA00OpaTOpHBIE PA0OTHI U
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS C UCIIOIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;

— OCBOCHHUE IPUEMOB Pa0dOTHI ¢ HH(pOpManHel (HU3HMIECKOTO COJePIKaHMUs, BKIF0Yask HHPOPMAITHIO O
COBPEMEHHBIX JOCTH)KCHUSX (U3HUKH; aHATN3 U KPUTHYECKOE OIICHUBaHNE HH(DOpMAaIHH;

— 3HAKOMCTBO CO cepamu MpodecCHOHATBHON IeATETPHOCTH, CBSI3aHHBIMHE C (DU3UKOM, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTHUXXCHUAX (1)I/I3I/I‘-I€CKOf/'I HAayKH.

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

B cootBerctBrn ¢ ®I'OC OOO dusuka sBaseTcs 0053aTeIbHBIM TPEAMETOM Ha YPOBHE OCHOBHOTO
obmiero oopazoBanus. J[aHHas mporpaMMa npeaycMaTpuBaeT usydeHue Gpuanku Ha 6a30BOM ypoBHE B 8
Kiacce B 00b€Me 68 ywacoB mo 2 yaca B HEHAEIIO.

[Tporpamma OyzeT npoiifeHa 3a 67 4acoB 3a CUET YIJIOTHEHUS MaTepuara.

C nenpio npodeccroHaIbHOIO OKpAIINBAaHUS YPOKOB, BEICTPAUBAHUS CUCTEMBI PO EeCCHOHATBHON
OpHEHTAIMH 00yJaromuxcs B porpammy «DOHU3UKa»BKIIOUEHB! 4achl IPOPMUHUMYMA, C YIETOM
BO3PACTHBIX 0COOEHHOCTEH 00yJarouxcsl.



COJEP)KAHUE YYEBHOI'O ITIPEIMETA

Pa3gen 1. TersioBbIe IBJICHUSA

OcCHOBHBIE TIOJIO’KEHUS MOJIEKYJIIPHO-KUHETUUECKOM TEOpUM CTPOEHUS BellecTBa. Macca u pa3mepbl
aTOMOB ¥ MOJIEKYJI. OBITHI, IOATBEPKJAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIAPHO-KUHETUYECKON TEOPHH.

Mogenu TBEpAOTO, KHUIKOTO U ra3000pa3HOro COCTOsAHUI BeniecTBa. Kpucramnnueckue u aMmopQHble Tena.
OOBsicHeHHE CBOMCTB ra3oB, KHUIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJIOKEHHUI MOJIEKYJISIPHO-KHHETUIECKOM
Teopun. CMayMBaHKUE U KallWJUIAPHBIC SABIEHUS. TEroBoe pacIMpEHUE U CKATHE.

Temneparypa. CBs3b TeMIIEpaTyphl CO CKOPOCTBIO TETUIOBOTO IBUIKEHUS YaCTHII.

BuyTpennss sueprust Crioco0bl H3MEHEHHST BHYTPEHHEH SHEpTUu: TEIUIOoNepeiaya i COBEPIICHNE paboTHI.
BI/IZ[BI TCILIONCpCaAaqun: TCIJIOMPOBOJHOCTh, KOHBCKI WA, U3JITYYCHUC.

KonmuecTBo TemIoThl. Y aenbHas TEII0EMKOCTh BelIecTBa. TermooOMeH 1 TeIIOBOE paBHOBECHE.
VYpaBHeHue TemoBoro 6ananca. IlnaBneHue n oTBepAeBaHHE KPHCTAUIMYECKUX BELIECTB. Y IeNIbHAs
teruiora iasneHus. [lapoodbpazosanue u konnencanus. Mcnapenue (MC). Kunenue. Y nenbHas temnora
napoo0pa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EpHOTro AaBiIeHUs. BiaxkHOCTh Bo3Tyxa.

OHeprus TOmIuBa. Y AeiabHas TEII0Ta CrOPaHUsL.

[Tpunuumne! padotsl TerioBbix aeurareneil. KI1J[ teroBoro npuratens. TemnoBsie ABUTAaTENH U 3alUTa
okpyxaromeit cpeasl (MC). 3akoH COXpaHEHHUs U MpeBpallleHus YHEPTUH B TeIIoBbIX mpoueccax (MC).

Hemoncmpayuu

. HaGmonenue OpOyHOBCKOTO ABUKEHUS

. Habmonenue nuddysun

. HaGmroienune siBjieHUI CMaYMBaHKS M KaMJUISPHBIX SBJICHUN

. HabGiroieHne TemioBoro pacimpeHus Tei

. I3meHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpEeBAHUU WITH OXJIAXKICHUU
. [IpaBuiia u3mMepeHus TeMieparypbl

. Buner Teronepenaun
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. OxJtaxieHne mpu COBEPIICHUH PaOOTHI

9. HarpeBanue npu coBepiieHHH padOThl BHEITHUMH CHUJIAMH
10. CpaBHEHME TEIUIOEMKOCTEN Pa3IMYHBIX BEIIECTB

11. HaOmronenve KUIeHus

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

Jlabopamopnuvie pabomovt 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 €ro o0b&Ma U HarpeBaHus WK
OXJIaKJICHUS

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

7. HabmroeHue u3MeHeH!sl BHYTPEHHEN SHEpruM Teja B pe3yibTaTe TeIuionepeaauu u padoThl BHEIIHUX
cui

8. MccnenoBanue sIBJICHUS TEIUIOOOMEHA TIPH CMEIIUBAHUH XOJIOIHON U TOPSYEH BOJIBI

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



10. Onpenenenue yaenbHON TEMIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca ucnapeHus

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

Pasznen 2. 3.J1eKTpnqec1me U MAarHuTHbBIC SIBJICHUA

OnexTpuzanusd Teil. [[Ba poaa anexkTpuueckux 3apsanoB. B3anmoaencTBue 3apsbkeHHbIX Tel. 3akoH Kynona
(3aBHCHMOCTD CHUJIbI B3aUMOJICHCTBHUS 3aPsHKEHHBIX TEJ OT BEJTUYHHBI 3apSI0B U PACCTOSIHUS MEXKIY TEIAMM).

DnexTpudeckoe moiie. Hanpsmk€HHOCTD AeKTpruecKoro nojs. [IpuHIun cynepno3uimum 3eKTPUIECKIX
MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3apsaoB. DiaeMeHTapHbIN diekTpudeckuil 3apsii. Ctpoenue aroma. [IpoBogHuku
U IUJIEKTPUKH. 3aKOH COXPaHEHUS DJIEKTPUYECKOr0 3apsa.

DNEKTPUUECKU TOK. Y CJIOBHSI CYILIECTBOBAHUS 3JIEKTPUUECKOTO TOKA. VICTOUHMKH MOCTOSITHHOTO TOKA.
JlecTBUSI 2JIEKTPUUECKOT0 TOKA (TEIJIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKUI TOK B )KUJKOCTSIX
U rasax.

Dnektpuueckas nenb. Cuia Toka. DIeKTpruieckoe HanpsbkeHne. CONpoTHBIICHHUE MPOBOAHUKA. Y ACIbHOE
COIIPOTHBIIEHHE BellecTBa. 3akoH OMa Juig yyacTka uenu. [locnenoBarenbHoe U napanielibHOEe COSAMHEHUE
MIPOBOJHHKOB.

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 Dpcrena. MarHuTHOE MoJIe 3JIEKTPHUECKOro TOKa.
HpI/IMeHeHI/Ie SJICKTPOMArduTOB B TCXHHKE. I[ef/'ICTBI/IC MAarauMTHOTIO I10JISA Ha IPOBOJHUK C TOKOM.

DneKTpoABUTaTeb MOCTOSIHHOTO ToKa. Vcrosib30Banue 3JIeKTpoIBUraTeNiel B TEXHUYECKUX YCTPOMCTBAX U
Ha TPAHCIIOPTE.

OmnbiTel @apajes. SBnenue snekTpoMarauTHol MHIYKIMU. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoObl
MIOJIYYEHUS DJIEKTPUUECKON SIHEPTUH. DIIEKTPOCTAHLIUN HA BO30OHOBIIIEMbIX HCTOUHUKAX SHEPTHUU.

Hemoncmpayuu

DneKTpu3anus Tenl

JIBa poJia 2JIEKTPUUECKUX 3aps0B U B3aUMOICHCTBUE 3apsIKEHHBIX Tell
Y CTpolcTBO M ICMCTBHE 3JIEKTPOCKOIA

DnexTpocTaTHuecKast UHIYKIUS

3aK0H COXpaHEHUS MIEKTPUUECKUX 3apsiI0B

[TpOBOTHUKY ¥ TUDTEKTPUKH

MOHeJ'II/IpOBaHI/Ie CHJIOBBIX JIMHHI SJICKTPHUYCCKOIO I10JIA

e BN U e

M CTOYHHKH TOCTOSIHHOTO TOKa

he

JleficTBHS 2EKTPUYECKOTO TOKA

10. DnekTpryecKkHii TOK B JKUJIKOCTH

11. I'a30BBIi1 pa3psan

12. I3MepeHne cuibpl TOKa aMIIepMETPOM

13. I3MepeHne 3NeKTpUIECKOTO HANPSKEHUSI BOJIBTMETPOM

14. PeocTaTt 1 Mara3uH CONpOTUBIIEHUI

15. B3aumoneicTBUE OCTOSSHHBIX MATHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHHs OJIIOCOB MarHuTa 17.
MonenrpoBaHre MAarHUTHBIX IOJEH MOCTOSHHBIX MATHUTOB

18. OnbIT OpcTena



19. MarauTHOE 110JI€ TOKA. DJIEKTPOMarHuT

20. JleiicTBME MarHUTHOTO MOJIsI HA TPOBOJIHUK C TOKOM

21 DnekTpoaBUraTesb NOCTOSHHOTO TOKa

22. UccnenoBaHue SBJICHUS SJIEKTPOMArHUTHON MHYKIIMHU

23. OnwiTel Dapanes

24. 3aBUCUMOCTD HaIpaBJICHUsI MHIYKIIMOHHOTO TOKa OT YCJIOBUM €ro BO3HUKHOBEHUS
25. DIEKTPOreHepaTop MOCTOSHHOTO TOKa

Jlabopamopnwvie pabomot u onvimul

OmBITHI 110 HAOJIOJICHUIO SJIEKTPU3ALIUH TS HHAYKIIMEH U IIPU COMPUKOCHOBCHUHU
HWccnenoBanue AeHCTBUS 3JCKTPHUSCKOTO MOJISl HA POBOTHUKH U TUICKTPUKH
COopka 1 mpoBepKa padOThI STEKTPHUECKOH IIETH MOCTOSHHOTO TOKa

W3mepenue u peryJimpoBaHue CUIIbI TOKA

A e

W3mepenue u peryanpoBaHue HAMIPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, UIIYILIETO Yepe3 Pe3UCTOp, OT CONPOTUBIICHUS PE3UCTOpa U
HaIpPsDKEHUS Ha pe3UCTOpe

7. ONBIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COITPOTUBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IJIOLIA/I MTOTIEPEYHOI0 CEUEHUs U MaTepuaa

8. IlpoBepka nmpaBuiia CI0KEHUS HANPSDKEHUH MIPU [TOCIIE10BATEIbHOM COSIMHEHUHU JBYX PE3UCTOPOB

9. IlpoBepka mpaBuiia JUIsl CUIIbI TOKA MPH NAapaAJUIEIbHOM COETMHEHUH PE3UCTOPOB

10. Onpenenenue paboOTHI JIEKTPUUECKOTO TOKA, UIYILET0 Yepe3 PE3UCTOp

11. Onpenenenre MOITHOCTH 3JEKTPUUECKOT0 TOKA, BBIIEIIEMOM Ha pe3ucTope

12. ViccnenoBaHne 3aBUCHMOCTH CUJIbI TOKA, UYILET0 Yepe3 JIaMIIOUKY, OT HAIPSKEHUsI Ha Hell

13. Onpenenenune KIIJ[ narpeBarens

14. UccrnenoBanie MarHUTHOTO B3aUMOJICHCTBHUS TIOCTOSIHHBIX MarHUTOB

15. 3ydyeHne MarHuTHOTO MOJIS TOCTOSTHHBIX MarHUTOB MIPU UX O0BEIMHEHNUH U pa3ieleHUN

16. ViccnenoBanue AeMCTBUS 3IEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

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

18. U3ydenue neiicTBUS MarHUTHOTO TOJISI HA IPOBOJAHUK C TOKOM

19. KonctpyupoBanue u u3ydeHue paOOThl 3JEKTPOJBUTATENS

20. Uzmepenne KIIJI anekTpoaBUraTesIbHON YCTaHOBKH

21. OnbITHI 10 MCCIIET0BAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHAYKIUU: UCCIIEOBAHNE U3BMEHEHUH

3HAYCHUA U HAIIPABJIICHUSA MHAYKIIMOHHOT'O TOKa



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.

I'pasicoanckoe u 0yxoéno-npascmeenHHoe 60Cnumanue:
— TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYKAECHUH OOIIECTBEHHO-3HAUYMMBIX U ATUYECKUX IPoOIIeM,
CBSI3aHHBIX C IIPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHUH (PU3UKHY;

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

Icmemuueckoe éocnumanue:
— BOCIHPHUATHUC ICTCTUUCCKUX KAYCCTB (1)H3quCKOﬁ HAyKH: eé rapMOHHUYHOI'O ITOCTPOCHH:A, CTPOT'OCTHU,

TOYHOCTH, JJAKOHNYHOCTH.

IIEHHOCInM HAYYHO20 NO3HAHUA:
— OCO3HaHHUC ICHHOCTHU (1)H3H‘Iec1(0ﬁ HAaYKH KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHA TeXHOHOFHﬁ, BaKHEHIIICH COCTAaBIISIOILICH 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 IPaBWJI 0€30MacHOI0 TOBEACHHS 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 Y4acTHe B PEUICHUH NMPAKTUYECKUX 3a/1a4 (B paMKaxX CeMbH, LIKOJIbI, TOPO/Ia, Kpast)
TEXHOJOTUYECKOW ¥ COLMATLHOM HAPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3UUECKHUX 3HA

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

IKonozuueckoe éocnumanue:
— OpHUEHTaIs Ha MpUMEHEeHHe (PU3NUECKUX 3HAHUH 71 pelIeHus 3a/1a4 B 00JIacTH OKpYyKarolen
Cpenbl, IUIAHUPOBAHUS IIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX ITOCJIEICTBHM JIUIS OKPYKAFOIIEH

Cpebl;— OCO3HaHUE TJIO0ATBHOTO XapakTepa HKOJIOTUYECKHUX MPOOJIEM U IyTeH WX peIIeHHs.
Aoanmayusa o0yuarue2oca K U3MEeHAIOWUMCA YCI08UAM COUYUATbHOU U RPUPOOHOIL CPEObL:

— MOTPeOHOCTH BO B3aUMOJICHCTBUY MPH BHIMOIHEHUN UCCIIEJOBAaHUIN U MIPOEKTOB (hH3HUECKOI
HaIPAaBJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSIM IPYIHX;
— MOBBILIEHUE YPOBHS CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUYECKYIO AEATEIbHOCTD;

— 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 001aCTH (DU3UKH;

— TUIAHUPOBAHME CBOETO PAa3BUTHUS B MIPHOOPETEHUN HOBBIX (PM3NUYECKUX 3HAHUM;

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

— OIICHKAa CBOMX JICHCTBUI ¢ YIETOM BIMSIHUS Ha OKPY)KAIOIIYIO CPeJy, BOSMOKHBIX TTI00aTbHBIX

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 COCTABIEHHOMY IJIAaHY OMBIT, 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 WILTIOCTPUPOBATh

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

YHI/IBepcaJ'IBHBIe KOMMYHHUKATHUBHBIC ,HeﬁCTBHH



Obwenue:

— B X0J1e 00CYXJIeHHsI yueOHOTO MaTepuana, pe3yJabTaToB JJAOOPATOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOITPOCHI 10 CYIIECTBY 00CYKIaeMOI TeMBbI M BBICKA3bIBAaTh WJICH, HAIICJICHHBIE HA DEIICHUE 3aaui U
HOJJIepAKaHUE OJIaroKeIaTeIbHOCTH OOIIEHHS;

— COIIOCTABJISITh CBOM CYXKJIEHUSA C CY>KICHHUSMU JAPYTUX YYaCTHUKOB JUAOra, OOHapyKUBATh
pa3inyre U CXOJICTBO MO3UIINIA; BEIPaXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;
MyOJIMYHO NMPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3UYECKOTO OIbITa (IKCIIEPUMEHTA,
HCCJICJIOBAHMUSI, TPOCKTA).

Coemecmnasn oeamenpHoOCHb (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 Pe3yIIbTaThl COBMECTHOM pabOThI; 00001aTh 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 BKJIJa B OOIIUNA MPOIYKT 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 PA3IIMYHBIX MOAXOAAX MPUHATUS PEelIeHUH (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 BO3MOXKHOCTEH, apryMEHTHPOBATh MpeJiaracMble
BApUAHTBI PELICHUN;

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

— OOBSICHATH IPUYMHBI JOCTHKEHUS (HETOCTHIKEHUS) PE3yIbTATOB JIETEILHOCTH, 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 TPYHHOCTCﬁ;

— OLCHUBATH COOTBCTCTBHUC PE3YyJIbTAaTa LECJIN U YCIIOBUAM.
QMOMMOHaJleblﬁ UHmelieKkm:

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



Ilpunamue cedsn u opyzux:

— 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
YMEHUH:

— HCIOJIB30BaTh MOHATHS: Macca U pasMepPbl MOJIEKYJI, TEIJIOBOE JBUKEHHUE aTOMOB U MOJIEKY!I,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE TeJla, HACBIIIIEHHBIA U HEHACHI-
LIEHHBIN Map, BIAKHOCTb BO3/lyXa; TEMIIEpaTypa, BHYTPEHHSISI SHEPIUsl, TEINIOBON JBUTATEIb;
AJIEMEHTAPHBIN 3JIEKTPUUECKUN 3aps, SIEKTPUUECKOE 10JI€, IPOBOJAHUKH U AUBJIEKTPUKH, IOCTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuuaTh SABJICHUs (TEIIOBOE paclIMpeHHe/ckaTue, Terionepeaaya, TerIoBoe paBHOBECHE,
CMa4yMBaHUE, KaAMWUISPHBIC SBICHUS, HCTIAPEHHUE, KOHICHCAIIHS, JIaBJICHUE, KPUCTAIUTH3aLUS
(oTBepaEBaHKE), KUIICHHE, TEIIoNepeaada (TeI0NPOBOHOCTh, KOHBEKIIHS, U3TYUCHUE); DJICKTPU3AIUs
TeJI, B3aUMOJICHCTBUE 3apsiIOB, JCHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKAaHHUE, B3aUMOICHCTBUE
MarHuTOB, I€WCTBUE MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM, JIEKTPOMArHUTHAsI MHAYKIUS) IO OTH-
CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (HU3HUECKOE
SIBJICHHE;

— Ppacmo3HaBaTh IPOSBICHHUE HM3YYEHHBIX (DU3MYECKHUX SIBIICHUH B OKPY)KAIOIIEM MHUpE, B TOM YHCIIe
(du3nyeckre sIBIEHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNE U KallUJUIPHBIE SABJICHUS B IPUPOJE,
KpUCTAJUIBI B IpUpoJe, unydenne ConHIa, 3aMmep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHne
POCHI, TYyMaHa, UHEesl, CHEeTa; SJICKTPUIECKUE SBJICHUS B aTMoc(epe, SEKTPUIECTBO KUBBIX OPTaHU3MOB;
MarHuTHOE 1oJie 3eMJH, ApelQ MO0 COB, pOJIb MArHUTHOTO TIOJIS 7St )KU3HU Ha 3emile, MOJISIpHOe CH-
SIHUE; TIPH 3TOM IIEPEBOIUTH MMPAKTUUYECKYIO 33lauy 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 TEeMJI0Ta IJIaBJIeHUs, yelbHas TerIoTa MapooOpa3oBaHus, yielbHas TeMI0Ta CTOpPaHUs
TOIINBA, KOA(PPUIIUEHT MOJIE3HOTO JEHCTBHS TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIa)KHOCTh BO3/1yXa,
JNIEKTPUYECKUH 3apsifl, CUIIa TOKA, dJIEKTPUUECKOE HANIPSKEHHE, CONIPOTUBIIEHUE NIPOBOIHUKA, YAEIbHOE
COTPOTHBIIEHHUE BEIIECTBA, pad0Ta U MOLUIHOCTh AJIEKTPUUECKOTO TOKA); IPU ONMCAHUU TPABUIIBHO
TPaKTOBATh (PU3MUYECKHI CMBICI UCTIONb3YEMBIX BETUUNH, 0003HAUEHUS U €MHUIBI (PU3NYECKUX
BEJIMYMH, HAXOAUTh (YOPMYIIbI, CBSI3bIBAIOIINE JaHHYIO (PU3MUECKYIO BEIMUHUHY C JPYTMMH BETUYMHAMU,
CTPOUTH TPaPUKHU U3YUEHHBIX 3aBUCUMOCTEH (PM3HMUECKUX BEIUYHH;

— XapaKTepu30BaTh CBOWCTBA Tell, GU3NUYECKUE SBICHUS U MTPOLIECCHI, UCIIONB3YSI OCHOBHBIE
MI0JIO’KEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIMII CYNIEPIO3UIINH MT0JIEH
(Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa a5 yyacTka 1enu, 3akoH Jxoyss -
Jlenia, 3aK0H COXpaHEHUs SYHEPTUH; IPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA U 3alHCHIBATh
€ro MaTeMaTU4YeCKOe BhIPAKEHUE;

— 00BACHATH (PM3MUECKHE TIPOIECCH M CBOWCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CUTYyallui
PAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIBIATh MPUUNHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00bsIC-
HeHHe U3 | - 2 JOTHYECKUX IIaroB ¢ onopoit Ha 1 - 2 W3y4eHHBIX CBOKWCTBA (PU3NUYECKHUX SBJICHUM,
(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 opMyJIbl, HEOOXOAUMBIE 1711 €€ PelIeHNUs, TPOBOAUTH PACUETHI U CPAaBHUBATH MOJyYCHHOE 3HAYCHHE
¢u3uUecKoil BETMUNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOXKHO PEIIUTDH ITPU ITOMOIIN (1)I/ISI/I‘ICCKI/IX MCTOOOB; UCIIOJIb3Ys
OMMUCAHUC UCCIICAOBAHMS, BBIACIIATE IPOBCPACMOC NPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTD ITOPAAKA
MMPOBCACHUA UCCIICA0OBaHUsA, ACIaTh BBIBOIBI,

— TPOBOJHTH OIBITHI 110 HAOIIOCHHUIO (PU3MUECKUX SBICHUN MM (PU3HMUECKUX CBOWCTB TEJ
(KanuJuIApHbIE SBJICHMSI, 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl; CKOPOCTH MPO-
1[ecca OCTHIBaHUS/HArpeBaHus PU M3JIyUYECHUH OT LBETA U3JTy4aroIlei/orIOMAIoel TOBEPXHOCTH;
CKOpOCTb MCIIapeHUs BOJIbI OT TEMIIEPATYPBI KHUJIKOCTH U IUIOLIAU €€ NOBEPXHOCTH; IICKTPU3ALUS TEl
Y B3aUMOJIEUCTBHE MIEKTPUUECKUX 3aPA0B; B3aUMOJICHCTBUE IOCTOSIHHBIX MarHUTOB, BU3YaJIU3aLIHs]
MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB; AEHCTBHSI MArHUTHOTO I0JIs1 HA IIPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUraTEINs IOCTOSHHOTO TOKA): (OPMYJIUPOBATH
poBepsieMble MPEAINONIOKEHUS, COOUPATh YCTAHOBKY U3 MIPEIOAKEHHOT0 000py10BaHNUs; ONUCHIBATh
XOJ1 OIbITa U (HOPMYJIUPOBATH BBIBOIBL;

— BBIIIOJHATDL IIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHUTEIBbHON BIAXKHOCTH BO31yXa, CUJIbI TOKA,
HaIpsKCHUA € HCITIOJIb30BAHUEM aHAJIOTOBBIX HpI/I60pOB H JaTYUKOB (1)I/I3I/I‘IeCKI/IX BCJIMYMH, CPABHHUBATb
PE3yIbTAaThL H3MepeHPIfI C y‘{éTOM SaHaHHOfI a0COJIFOTHOH IOTPCIIHOCTHU,

— TPOBOIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJTHON (PU3UUECKON BEITUYHHEI OT JIPYTOH C
MCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTD COITPOTUBJICHHS TIPOBOJHUKA OT €T0 JJIUHBI,
IJIOAY TIOTIEPEYHOr0 CEUECHHSI U YAEIbHOTO COMPOTUBIICHUS BEIECTBA IPOBOIHNKA; CUJIbI TOKA,
UIYILETO Yepe3 NPOBOJHUK, OT HAIIPSKEHUS Ha IPOBOJHUKE; UCCIIEIOBAHUE ITOCIEA0BATEIBHOIO U Ma-
paIJIENIbHOTO COSMHEHHM MPOBOJHUKOB): TNIAHUPOBATH HCCIEAOBaHUE, COOMPATh YCTAHOBKY U
BBITIOJTHSITh U3MEPEHUS, CIIEYs TPEITIOKCHHOMY TIJIaHy, (PUKCUPOBATh pe3yabTaThl MOJYyUYeHHON
3aBUCHMOCTH B BHJI€ TaOJIHI] U TPauKOB, JI€JaTh BBIBOJIBI IO PE3yJIbTaTaM MUCCIICIOBAHMS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETHUUH (yelIbHas TeIJI0EMKOCTD BEIIECTBa,
COTPOTHBIIEHUE MPOBOIHUKA, pa00OTAa K MOIIIHOCTb IEKTPUUYECKOT0 TOKA): IUIAHUPOBATh U3MEPEHUS,
coOuparh SKCIIEPUMEHTAIILHYIO YCTAHOBKY, CJIEys MPEIJI0OKEHHON HHCTPYKIIUH, U BBIYUCIISATh
3HA4YCHHE BEJIIMYNHBL;

— co0oaTh MpaBUiIa TEXHUKN 0€30MaCHOCTH IpU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;

— XapaKTepu30BaTh MPUHIUIBI JEHCTBUSI M3YYEHHBIX NPHOOPOB M TEXHUUECKUX YCTPOMUCTB C OMOPOMH
Ha MX ONMHCaHus (B TOM YHCIIe: CUCTEMa OTOIUIEHUSI TOMOB, TUTPOMETD, TapoBasi TypOUHA, aMIIepMETp,
BOJIFTMETP, CYETUMK JIEKTPUUECKON SHEPTUH, DIEKTPOOCBETUTEIbHbBIE TPUOOPHI, HArpEeBaTEIbHbIE
AEKTPONpUOOPHI (IPUMEPHI), TEKTPUUECKHUE MTPETOXPAHUTENN; AIEKTPOMAarHuT, 3J€KTPOABUTaTENh
MOCTOSTHHOTO TOKA), UCIOJIb3YS 3HaHUS O CBOMCTBAX (PU3NUECKUX SBJICHUHN U HEOOXOUMbIE
¢du3nueckre 3aKOHOMEPHOCTH;

— Ppacno3HaBaTh MPOCThIE TEXHUUECKUE YCTPOUCTBA U U3MEPUTENIbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (3KHJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTEIb
BHYTPEHHET0 CrOpaHus, JJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBbI SJIEKTPUUECKHX IIeTei ¢
MOCJIEI0BATENIbHBIM U MapaJlIeIbHBIM COEIMHEHUEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HaUCHUS
AJIEMEHTOB 3JIEKTPUUECKUX ILIETIEH;

— MPUBOJIUTH MPUMEPHI/HAXOIUTh UH(POPMALIHIO O TPUMEpaXxX MPaKTUYECKOTO UCIIOJIb30BAHUS



bu3HYECKUX 3HAHWUI B MMOBCETHEBHOM JKU3HU ISl oOecrieueHus: 6€30MacHOCTH Py 00paIieHnu ¢ mpudo-
paMH U TEXHHYECKHMH YCTPOWCTBAMH, COXPaHEHHsS 370OPOBBS U COOJIIOJICHHUS HOPM IKOJIOTUIECKOTO
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 SABJSIETCS MPOTUBOPEUUBOI MIT MOXKET OBITH HEIOCTOBEPHOM;

— HCIIOJIB30BAaTh MPH BHIMOJIHEHUH YUE€OHBIX 33JJaHUN HAYYHO-TIOMYJISIPHYIO JIUTEPATyPy (PU3NIECKOTO
COJIEpKaHus, CIIPABOYHBIE MATEPHAJIbI, PECYPCHI ceTH MIHTEepHET; BiIafeTh NpuéMamu
KOHCIIEKTUPOBAHM TEKCTa, mpeoOpa3oBaHus HH(YOpMAIIUHN U3 OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

— 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; IIPU 3TOM I'PaMOTHO HMCIIOJIb30BaTh 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 rpymnic B COOTBCTCTBHUU C ITOCTABJICHHBIMHU 3aa4aMH, CJICANUTD 34 BBIIIOJIHCHUCM I1JIaHA
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.



TEMATHUYECKOE INTAHUPOBAHUE

OOBsCHEHHE OCHOBHBIX PA3JIM4Mil B CTPOCHHUH I'a30B, )KUIKOCTEH U TBEPIBIX TEJ C
UCIIOJIb30BAHMEM MOJNIOXKCHUH MONIEKYISIPHOKHHETUYECKOI TEOPHH CTPOCHHS BELIIECTBA;
[IpoBeeHne ONBITOB MO BBIPAIMBAHKUIO KPUCTAJIOB TIOBAPEHHOM COJIM MU Caxapa;
OOBsICHEHHE PO KANMJUTAPHBIX SBICHUM [T MOCTYIUICHHUSI BOJbI B OPraHM3M PACTCHHIT
(MC — 6uonorns);

HaGutonenue, nposesieH#e U 00bsSCHEHHUE ONBITOB 110 HAOJIIOICHHIO TEIIOBOTO

PpacuIMpeHus Ta30B, KUAKOCTEH 1 TBEPIBIX TEI;

OO0BbsiCHEHHE COXpaHEHHUs 00bEMA TBEPABIX TEll, TEKYYECTH JKUIKOCTHU (B TOM YHCIIE,
Pa3HHULBI B TEKYYECTH JUTSL PA3HBIX JKUAKOCTEH), TaBICHHUS ra3a;

TIpoBeneHue OMBITOB, AEMOHCTPHPYIOIIMX 3aBUCHMOCTD JIaBJICHUS BO3/yXa OT ero 00béMa 1
HArpeBaHHs WK OXJIAKICHHUS,H UX 00BSCHEHHE HA OCHOBE aTOMHO-MOJICKYJIAPHOTO YUCHUS,
AHanu3 NpakTHYECKUX CHTYalHi, CBI3aHHBIX CO CBOWCTBAMH I'a30B, KHIKOCTEH U TBEPABIX
Tel,

Ne | HanmeHnoBaHue pa3ieioB U KosnnvecTBo yacon Jara Buasl nesiTebHOCTH Bunapl, popmbl D1eKTpOHHbIE
n/m | TeM NPOrpaMMBbI H3Y4eHHs KOHTPOJIsA (uudposbie)
BCEro | KOHTPOJbHbIE | MPAKTHYECKHE oGpasoBaTebHbIE
padoTsl padoTsl pecypest
Pazgnen 1. TensioBble siBJIeHHsI
1.1. | Crpoenue u cBoiicTBa 7 1 0 06.09.2023 | O6bsicHEHNE OGPOYHOBCKOTO JBHKEHHS, IBICHHUSA AU Y3UUM Pa3Induil Mex 1y HUMH Ha VeTHBIR Ompoc; https://resh.edu.ru
BelleCTBa 27.09.2023 | ocHOBE MONOKEHNH MOJIEKYIISPHO-KNUHETHYECKOM TEOPUH CTPOEHHUS BEILIECTBA,; Tectuposanue;




1.2.

TenoBblie npoueccol
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28.09.2023
15.12.2023

OG60cHOBaHNE PABUIT U3MEPECHHUS TEMIIEPATYPBI;

CpaBHeHHE Pa3IMUHBIX CIIOCOO0B U3MEPEHHS U LIKaJ TEMIIEPATYPHI;

HabGumozieHne 1 00bCHEHNE OIBITOB, IGMOHCTPUPYIOLINX H3MEHEHHUE BHYTPEHHEI SHEprun
Tesla B pe3yJbTaTe TeIIoNepeaul U paboThl BHEIIHHUX CHIL;

Habmronenue u 00bsCHEHNE OIBITOB, 00CYKICHHE IPAKTHISCKUX CUTYAIUH,
JIEMOHCTPUPYIOIIHX PA3IHYHbIC BUABI TEIUIONEPeJaul: TeIIONPOBOJHOCTD, KOHBEKIIUIO,
U3IIydeHHe;

HccnenoBanue sBISHUS TEILIOOOMEHA IIPH CMEIUBAHNU XOJIOAHOMN U TOpsIeil BOBL;
Habmronenue ycTaHOBIIEHHUS TEIIOBOTO PAaBHOBECHS MEXK/IY TOpsTIeil M XOJIOTHOH BOIOM;
Omnpenenenne (M3MepeHne) KOIMIECTBA TEILUIOTHL, IOIYYEHHOTO BOAOH IIPU TEIIO0OMEHe ¢
HArpeThIM METAUTHYECKUM IIHIHHAPOM;

Omnpenenenue (M13MepeHne) yASIEHON TEIIOEMKOCTH BEIECTBA;

Pemenne 3a1a4, CBSI3aHHBIX C BHIYHUCICHHEM KOJIHMYIECTBA TEIUIOTH M TEIUIOEMKOCTH TIPH
TEeII0o0MeHe;

AHanu3 CHTyanuil NPaKTHIECKOT0 UCIIOIB30BaHNS TEIIOBBIX CBONCTB BEIIECTB 1
MaTepHaJIoB, HalpIMep B LIEJIAX YHEProcoe pexmeHus: TeMIOU30/ K,
sHeprocoeperaromue Kpblly, TePMOAKKYMYJITOPEL H T. [1.;

HaGutoneHue siBeHuit ncnapeHus ¥ KOHCHCALUH;

HccenenoBanue npouecca UCHApEHUs pa3InuHbIX XKUJIKOCTEH;

OOBbsICHEHHE SBJICHUI UCTIAPEHUS U KOH/ICHCALIMY Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO
YUEHUS;

HaGutonenue u 00bsicHeHUE TIpoLiecca KUIIEHUS, B TOM YHCIIE 3aBUCUMOCTH TEMIIEPATYPbL
KHUIICHUS OT JJaBIICHUS;

Ornpenenexue (M3MepeHNE) OTHOCUTENBLHON BIKHOCTH BO3YXa;

Habmronenue nponecca IiaBIeHus KPUCTALIMYECKOT0 BEIIECTBA, HAIPUMED JIbJa;
CpaBHeHHE POLECCOB ITABICHUs KPUCTAUIMUECKUX TeNl U Pa3MArdeHHs IIPH HarpeBaHUU
aMOp(HBIX TeI;

Omnpenenenne (M3MepeHne) yASIbHOMN TEIUIOTHI IUTaBIeHNs Jib1a. OObsICHEHNUE SIBICHAN
IUTaBJICHUS M KPUCTAIUIM3ALMH HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHHS;

Penrenne 3a1a4, CBS3aHHBIX ¢ BBIYHCICHIEM KOJTNYECTBA TEIUIOTHI B POLECCAX
TeIUIonepe1ady Y IUIABJICHIH U KPHCTAUT3ALNH, HCTIApDEHUH U KOHJICHCAIINH;

AHanM3 CHTyaluil NPaKTHIECKOTO MPHMEHEHHS SIBICHHUHN IUIaBIECHHUS M KPUCTAIUIN3AIIH,
HamnpuMep, NOTydeHHe CBEPXIHCTHIX MATEPHAIIOB, COEBast TPeJKa H JIp.;

AHanu3 paboTsI ¥ 00bsICHEHHE IPHUHITNIA ASHCTBUS TEIUIOBOTO JIBHTATEIS;

Berancnenne Koan4ecTsa TEIUIOTHL, BBIEISIOMEr0Cs IPH CTOPAHNH PA3IMYHBIX BHJOB
torumBa, u KI1J] neurarens;

OO6cyX/IeHHe SKOJIOTHISCKHX MTOCIIEICTBII NCIIOIb30BAHNS IBUTATENeH BHYTPEHHETO
CTOpaHUsl, TETUIOBBIX U ruApoaiekTpocTanimii (MC — 3Konorus, Xumus);

VYernslii onpoc;
ITucemeHHsbIiH
KOHTPOJIb;
IMpaktudeckas padoTa;
TectupoBanue;

https://resh.edu.ru

HWtoro no pazaeny
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Pa3nen 2. DaexTpudeckue H MATHUTHbIE SIBJICHHS

2.1.

DJIeKTpUYecKHe 3apsabl.
3apsikeHHBIE TeJIa H HX
B3auMojielicTBHe

7

0

20.12.2023
17.01.2024

HabmoneHune 1 mpoBeIeHNE ONBITOB IO ANEKTPHU3ALMH Tl IIPU COIPHKOCHOBEHHY 1
UHIYKILHEH;

Habtonenue n 00bsicHeHHE B3aUMOICHCTBUS OJJHOMMEHHO U PA3HOUMEHHO 3apsKEHHBIX
TEIT;

OOBsICHEHHE PHHIIUIA ACHCTBUS IEKTPOCKOIA;

OOBsICHEHHE SIBICHUI DICKTPH3ALMH TIPH COPUKOCHOBEHHUH TE ¥ HHIYKIMEH ¢
UCIIOJIb30BAHUEM 3HAHUH O HOCUTEIISIX AIEKTPUUECKUX 3apsJI0B B BEILECTBE;
PacnioznaBanue u 00bsICHEHUE SBICHUI ANICKTPU3AINH B TIOBCETHEBHOM KU3HHU;
Habmnronenue u 00bsiCHEHUE OIBITOB, WILTIOCTPUPYIOIIHX 3aKOH COXPaHECHHUS
JNEKTPUYECKOTO 3apsa;

YerHblit onpoc;
KonTponpHas pabora;
3auer;

IMpaktuyeckas padota;

https://resh.edu.ru




2.2. | Iocrostuublii daexTpuyeckuii | 20 5 19.01.2024 | HabnrozieHne pasiH4HbIX BUAOB JCHCTBHS 3IEKTPUIECKOr0 TOKA M 0OHAPYKEHHE 3THX VYeTHsIi ompoc; https://resh.edu.ru
TOK 13.04.2024 | BuyoB JeiicTBHS B MOBCEAHEBHON KU3HH; [TucbMeHHBIN
H3Mepenue CHITBI TOKA aMIIEPMETPOM; KOHTPOJIb;
M3mepenue 311eKTpUYECKOro HaNpsHKeHHs BOJIbTMETPOM; KontponsHas pabota;
HccrenoBanue 3aBUCHMOCTH CHITBI TOKA, IPOTEKAOIIETO Yepe3 PE3UCTOP, OT Jluxranr;
COMPOTHUBIICHHS PE3UCTOPA U HATIPSHKCHUSIHA PE3HCTOPE;
I[poBepka mpaBmIIa CIOXKEHHS HATPSHKEHUI [IPH MOCIIEI0BATEIHHOM COEMHEHUH IBYX
PE3HCTOPOB;
ITpoBepka mpaBmIIa TSl CAIIBI TOKA TIPH MAPAIUIETEHOM COETHHEHHH PE3UCTOPOB;
Onpenenenue KI1/1 Harpepatens;
HccnenoBanue mpeoOpa3oBaHms SHEPTHU MPH MOIBEME IPy3a DIEKTPOIBUTATEIEM;
2.3. | MarnuTHble SIBJICHHS 6 1 18.04.2024 | MccnenoBaHye MarHUTHOTO B3aMMOEICTBHS IIOCTOSHHBIX MATHUTOB; VYerHblit onpoc; https://resh.edu.ru
04.05.2024 | TIpoBe/eHKE OMBITOB MO BU3YAIU3ALMH [0JIs IOCTOSHHBIX MATHUTOB; ITucsMeHHBIN
Vi3yuenue sBIICHHS] HAMATHUYMBAHKS BEIECTBA; KOHTPOJIb;
W3yuenne neiCTBHS MATHUTHOTO MOJISI HA TIPOBOHUK C TOKOM; TectupoBanue;
W3yueHue nelcTBUS NEKTPOBUIATEIS,; CamooI1ieHKa ¢
N3mepenne KI1]J] anexTpoiBUraTeIbHON YCTaHOBKH; HCIO0JIb30BaHUEM
«O11eHOYHOT O JIHCTaY;
2.4. | DaekTpoMarHuTHAsS 4 1 11.05.2024 | OmbIThI 10 MCCIIEAOBAHUIO SBICHHS EKTPOMATHUTHOM UH/YKLIMH: UCCIIEI0BAHIE VCTHBIH ompoc; https://resh.edu.ru
HHIYKIAS 23.05.2024 | u3MeHeHuii 3HAYCHHS U HAMIPABICHUS HHIYKIHOHHOTO TOKA, KowntpospHast pabora;
Hroro o paszueny 37
PezepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB 67 10

110 ITIPOI'PAMME




IHOYPOYHOE IINTAHUPOBAHMHE 8 kiacc

Ne | Tema ypoka KoanuecTBo yacos Hara Buaebl, popmsl
n/n U3y4YeHHUsl | KOHTPOJs
BCEr0 | KOHTPOJIbHbIE | IPAKTHYECKHE
padoThI padoThI

1. | Tb. lloBropenueTeroBoe |1 0 0 06.09.2023 | YcrHBIif ompoc;
IBHKeHue. TeMmneparypa.
Buyrtpenuss sHeprus

2. | CrocoObl H3MEHECHHS 1 0 0 07.09.2023 | TectupoBanue;
BHYTPEHHEHN YHEPIUU TeNA.
TermonpoBoIHOCTH

3. | Konsekius. U3nydenue.. 1 0 0 13.09.2023 | YcTHBIH ompoc;
KonngecTBo TemioTst

4. | Koin4ecTBO TEILUIOTHI. 1 0 0 14.09.2023 | YcTHBIH ompoc;
Eannune! koanuectsa
TEIUIOTHL. Y IeJbHAs
TEIIOEMKOCTb

5. |BxoaHas KOHTpOJbHas 1 1 0 20.09.2023 | KontposbHast
pabora Pacuer konmyecTBa pabora;
TEIUIOTHI

6. |PaGora Hax ommMOKamMu 1 0 1 21.09.2023 | CamooneHKa ¢
TB.JL.P. Ne 1 «CpaBHeHue WCIIOJIb30BaHUEM
KOJIMYECTB TETUIOTHI TIPH «O1eHOYHOTO
CMEIIMBAHUU BOJABI Pa3HON JACTAY;
TEMIIepPaTyphI»

7. | DHeprus TOIIMBA. 1 0 0 27.09.2023 | YcrHBIi onpoc;
VY nenpHas TETI0Ta CrOpaHHS

8. | TB.JL.P. Ne 2 «M3mepenue 1 0 1 28.09.2022 | ITpakTuueckas
YACIBbHOU TEIJIOEMKOCTH pabora;
TBEPJIOTO TEIIa

9. |3aKkoH COXpaHEHHS 1 0 0 04.10.2023 | YcTHBIi ompoc;
MIPEBPAICHHS SHEPTUN B
MEXaHHYECKHUX ¥ TEIIOBBIX
mporeccax

10. | Pemrenue 3anau: «Temnoseie |1 0 0 05.10.2023 | [TpakTrueckast
SIBIICHUSI» pabora;

11. | Pemrenue 3anay: «Temnoseie |1 0 0 11.10.2023 | I[TpakTuueckast
SIBJICHUS» pabora;

12. | K.P. Ne 1 «TemnoBsie 1 1 0 12.10.2023 | KourtposbHas

SABJICHUA»

pabora;




13. | PaGora Hax 18.10.2023 | CamoorieHKa ¢
ommnOKkaMu.ArperaTHole UCTIOJIb30BaHUEM
COCTOSIHUS BEILIECTBA. «O1eHOoYHOTO
[InaBnenue u oTBEpACBaHUE JIACTa»,
KPHCTAJUIMYECKUX TeIl

14. | I'paduk naBnenust u 19.10.2023 | TectupoBanue;
OTBEPACBAHUS
KPHCTAJUIMYECKUX TeIl

15. | VnensHas Temiora 25.10.2023 | YcTHBI# ompoc;
TUTABIICHUS

16. | Uciapenue. HacoieHHbIi 1 26.10.2023 | TectupoBanue;
HEHACBHIIIEHHBIH map.

17. | ITornomuienue s3Hepruu npu 08.11.2023 | YcrHblit onpoc;
UCTIapEHUH KUKOCTH U
BBIJICJICHUE €€ TIPH
KOHJICHCAIINY T1apa.

Kunenne

18. | BnaxxHOCTH BO3/yXa. 09.11.2023 | YcTHBIi ompoc;
Crnioco0rl onpesieneHus
BJIAXHOCTHU BO3yXa

19. | YaensHas Temiora 15.11.2023 | YcTHbI# ompoc;
napooOpazoBaHus U
KOH/IEHCallun

20. | Pabora ra3a u napa npu 16.11.2023 | TectupoBanue;
pacimipenuu. J{Burarens
BHYTPEHHETO CTOPaHHS

21. | ITaposas Typouna. KIT/] 22.11.2023 | YcrHBIi onpoc;
TEIJIOBOTO IBUraTEJs.

22. | Pemenwe 3a1au: 23.11.2023 | IIpakTrueckas
«I3MeHeHue arperaTHbIx pabora;
COCTOSIHM BEIIECTBA.

23. | K.P. Ne 2 «ArperatHbie 29.11.2023 | KontposbHast
COCTOSTHUSI BEIIIECTBA» pabora;

24. | Pabora Hanx 30.11.2023 | Camoo1eHKa ¢

OITMOKaMU. DICKTPU3AIIHS
T€J NpU CONPUKOCHOBEHUHU.

BzaumopeiicTBue
3apsKEHHBIX Tell. J[Ba pona
3apsa0B

HUCIIOIB30BAHUEM
«OLEeHOYHOT O
JINCTa;




25. | Daekrpockor. [IpoBogHUKH 06.12.2023 | TectupoBaHue;
Y HENPOBOIHUKHU
AJIEKTPHYECTBA
DNeKTprUYEcKoe moJie.

26. | [lenmuMOCTb JICKTPHYECKOTO 07.12.2023 | YcrHbli onpoc;
3apsiga. DJIEKTPOH

27. | Ctpoenue aToma. 13.12.2023 | YcrTHBIi ompoc;
OOBsicHEHHE DTIEKTPUIECKUX
SIBJICHUI

28. | DNEKTPUYECKUHN TOK. 14.12.2023 | JIukTaHT;
VI cTOYHHK 371eKTPUIeCcKOro
TOKa

29. | DneKkTpUUYECKas LIETb U €€ 20.12.2023 | YcTHBIH ompoc;
COCTaBHBIC YaCTH.
DIeKTpUYecKuil TOK B
MeTaIax

30. | leficTBHS 2IEKTPUIECKOTO 21.12.2023 | [TucbMeHHBII
Toka. HarpaBnenue KOHTpOJIb;
AJIEKTPUYECKOTO TOKA

31. | .Cuna Toka. EqUHULIBI CHITBI 27.12.2023 | Camoo11€HKA C
TOKa. AMIepMmeTp. UCIIO0JIb30BaHUEM
N3mepenue cuiibl Toka «O11€HOYHOTO

JHCTaY;

32. | DexTpHyeckoe 28.12.2023 | YcrHBIi onpoc;
HanpsokeHue. EanHuIb!
HaIpPsHKEHUS

33. | Bonbt™mertp. U3mepenue 10.01.2024 | Yernslit onpoc;
HalnpspKeHHUs. 3aBUCUMOCTb
CHJIBI TOKA OT HalpsDKEHHS

34. | TB.JLP. Ne 3 «Coopka 11.01.2024 | ITpakTuueckast
AJIEKTPUUYECKON IIETIH. pabora;
W3mepeHue cusbl TOKa»

35. | TB.JI.P. Ne 4 «M3mepenue 17.01.2024 | Ipaktuueckas
HaNPSLKEHUSD» pabora;

36. | DaekTpryecKoe 18.01.2024 | YcrHslit ompoc;
COIIPOTHBIICHHUE
MPOBOJAHUKOB. ETMHHMIIBI
COIIPOTHUBIICHUS

37. | 3akon Oma JiIst yuacTKa 24.01.2024 | YcTHBI# ompoc;

e




38. | K.P. Ne 3 «DnekTpuueckast 25.01.2024 | KonrtposbHast
Lens 1 3akoH Oma Ju1st pabora;
ydacTKa Ieru

39. | Pabora Hax 31.01.2024 | CamooneHka ¢
omunbOkamu.Pacuer UCTIOJIb30BaHHEM
COIPOTHUBIICHUS «O1eHOYHOTO
MPOBOAHUKA. Y IeNbHOE JHCTaY;
conporuBieHue. PeoctaTsl

40. | TB.JLP. Ne 5 01.02.2024 | ITpakTrueckast
«PerynmupoBanue CHIIBI TOKa pabora;
peocTaTom»

41. | TB.JLP. Ne 6 «M3mepenue 07.02.2024 | ITpakTrueckas
COTPOTHUBIICHUS pabora;
aMIIepPMETPOM H
BOJITMETPOM)

42. | IlocnenoBarebHOE 08.02.2024 | YcTHbli ompoc;
COETMHEHHUE MTPOBOJHUKOB

43. | [TapannensHOE COCAMHEHUE 14.02.2024 | Ycraslii onpoc;
MIPOBOHUKOB

44. | PaboTa 3JIEKTPHYECKOTO 15.02.2024 | TectupoBanue;
TOKa

45. | MOUIHOCTB 3JIEKTPHUYECKOTO 21.02.2024 | [TpakTryeckast
TOKa pabora;

46. | TB.JLP. Ne 7 «Onpenencaue 22.02.2024 | TlpakTrueckas
paboThI U MOLITHOCTH paborta;

47. | HarpeBanue mpoBOJHUKOB 28.02.2024 | YctHBIi onpoc;
AIIEKTPHYECKUM TOKOM.
3akon oy - Jlenna

48. | Pemenue 29.02.2024 | TIpakTuueckas
3aad: «DIEKTPHYECKHE pabora;
SIBIICHHSI

49. | K.P. Ne 4 «DnekTpudeckue 06.03.2024 | KonTtposbHast
SIBJICHUS) pabora;

50. | Pabora Hag ommbOkaMu 07.03.2024 | CamooneHKka ¢
JlamIia HaKaTUBaHMSL. UCIIOJTb30BaHHEM
KopoTtkoe 3ambikanue. «O11€HOYHOTO

JACTaY;
51. | MaruuTtHOE moJIe. 13.03.2024 | YcTHbl# omnpoc;

Mar»uTtHsle JUHUNA




52. | MarauTHOE MoJie KaTyIIKH ¢ 14.03.2024 | YcrtHBIii onpoc;
TOKOM

53. | TB.JL.P. Ne 8 «Cbopka 20.03.2024 | ITpakTrueckas
AJIEKTPOMATHUTA pabora;

54. | [locTossHHBIE MAarHUTHI 21.03.2024 | YcTHBI# ompoc;

55. | .MaruuTtHOe 1ojie 3eMiIn 03.04.2024 | luxTaHT;

56. | DIEKTPUUYECKU TBUTATEH 04.04.2024 | YcTHBIH omipoc;

57. | TB.JI.P. Ne 9 Coopka u 10.04.2024 | ITpakTuveckas
paboTa IEKTPUIECKOTO pabora;
JIBUTATEIIS

58. | UcTouHUKH CcBeTA. 11.04.2024 | YcTHBI# ompoc;
Pacnpoctpanenue.

OTtpaxxenue cBeTa. 3aKOHbI
COXPaHCHHUS CBETa

59. | IlpomexyTouHas 17.04.2024 | KouTponbHas
aTTeCTallus. pabora;

60. | Pabora Hax ommbOKamMu 18.04.2024 | CamooneHka ¢
[Tnockoe 3epkaio. UCIIOJIb30BaHUEM
[Ipenomienue cBera «O1€HOYHOTO

JACTAY;

61. | JTuusel. OnTuyeckas cuia 24.04.2024 | YcTHBIH ompoc;
nuH3b1 M300pakenus,
JaBaeMble JIMH30U

62. | TB.JL.P. Ne 10 «ITomyuyenue 25.04.2024 | TIpakTudeckast
MU300paKEHUS B JIMH3AX) pabora;
Pemenue 3anau: «CBeToBbIe
SIBIICHUS»

63. | KontponbeHas pabota 08.05.2024 | KouTposbHast
No5:«CBeToBbIC SIBICHUS» pabora;

64. | PaGora Hax 15.05.2024 | TectupoBanwue;
omrokaMu.O00011IeHIE CamMoolieHKa ¢
MaTepuaia 3a Kypc pusnka- HCIIOJIb30BaHUEM
8 «O11€HOYHOT O

JIUCTa»,




65. | O6o6mmenune Mmatepuana za |1 0 16.05.2024 | TectupoBanue;
Kypc ¢pusnka-8

66. | IToroBast KOHTpPOJIbHAS 1 0 22.05.2024 | KontposbHas

67. | Pabora Han 1 0 23.05.2024 | CamooueHKa ¢
omuOkamu.Penienue 3amaq UCIIOJIb30BaHUEM
(TemoBbIe siBICHUS) «O11€HOYHOTO

JUCTaY;
OBIIEE KOJIMYECTBO 67 10

YACOB I10 ITPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

®dwusuka 8 ximacc/[lepeimkun A.B., OO0 «/IPODAy»; AO «M3natenbctBo [IpocserieHmey;
BBenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[TporpamMmbl ocHOBHOTO 00111eTO 00pa3oBanust Pusnka 7 — 9 kiaccel / aBTopsl: [IEpeIKMHA.B. 1
I'yraukE.M. np. (COopHuK pabounx nporpamm. @usuka 7 — 9 kiaccsl. /cocraButens E. M. I'yrauk, H. B.
dunonoBud - M.: JIpoda, 2015r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
https://resh.edu.ru



MATEPHAJIBHO-TEXHUYECKOE OBECINNEYEHHUE OBPA3OBATEJBHOI'O ITPOIIECCA
YYEBHOE OBOPYJIOBAHUE

OBOPY/JIOBAHME /151 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHX PABOT,
NTEMOHCTPALIUN






