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IHHOACHUTEJIBHAA 3ATIINCKA

CopneprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIUXCs U
OpraHu3aIuIo U3y4eHus: GU3UKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yunThIBalOTCS BO3MOXKHOCTH IIPEAMETa
B peammszauuu TpeboBanuit ®PI'OC OOO K miIaHuPyeMbIM JTUYHOCTHBIM M METANpPEAMETHBIM pe3yJabTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YU€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHMUsL.

OBIIAA XAPAKTEPUCTUKA YYEBHOT'O ITIPEJJIMETA «®U3UKA»

Kypc ¢pusukn — cucremooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
¢bu3nveckre 3aKOHbI JIE)KAT B OCHOBE MIPOIIECCOB U SIBJICHUHN, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, acCTPOHOMHUEH
u pusnyeckoit reorpadueit. usuka — 3TO MpeaAMET, KOTOPHIA HE TOJBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAyYHYIO0 KapTUHY MHUpPa, HO U IPEJOCTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHHUS! HAayYHOTO
MeTO/1a TO3HAaHUS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, pusnka — 310
MIPEAMET, KOTOPBIM HApALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETAMM JIOJDKEH J1aTh NIKOJIbHUKAM
IpeJicTaBIeHUE 00 yBJIEKATEIbHOCTH HAyYHOTO MCCIEA0BAHUS U PAJIOCTH CAMOCTOSITEIBHOTO OTKPBITHS

HOBOT'O 3HAHMU.

OpHa 13 r1aBHBIX 33124 GU3NYECKOTo 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHus COCTOUT B
(hOopMUPOBAHUN €CTECTBEHHOHAYYHOU I'PaMOTHOCTH M HHTEpEca K HayKe Y OCHOBHOM MacChl 00YyJaromuxcs,
KOTOpBIE B JlajibHEHIIeM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BaXHOH 3a/1a4ell SBISETCS BBISBICHHUE U MIOATOTOBKA TATAHTIMBBIX MOJIOBIX JTFOJICH JUTS TPOIOIDKEHHS
00pa3zoBaHus U HadbHEHIel MPOoPECCHOHATBHON AEATETHFHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIMH. COrlIacHO MPUHATOMY B MEXYHaPOJHOM COOOIIECTBE
omnpeneneHuto, EctecTBeHHOHay4YHasi FPaMOTHOCTb — 3TO CIIOCOOHOCTb YENIOBEKA 3aHUMaTh aKTUBHYIO I'pax

- JAHCKYIO TMO3MLMIO N0 OOIIECTBEHHO 3HAUUMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro
TOTOBHOCTh HHTEPECOBATHCSI €CTECTBEHHOHAYYHBIMU HIesIMU. HaydHOTpaMOTHBIHN Yel0BEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYXJIEHUU PO OIIeM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CIEIyIOUINX KOMIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SABJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAaY4YHOI'O UCCIICIOBAHUA,
— HHTCPIPETUPOBATHL JAaHHBIC U UCIIOJIb30BATh HAYYHBIC JOKA3ATCIbCTBA AJIA IMMOJIYUCHUS BBIBOIOB.

N3yuenue pu3nku ciocoOHO BHECTH PEIIAIONINN BKIaA B (OPMUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTHU O0yYarOIMIHXCS.

HEJIX U3YYEHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu n3ydyeHus GpU3MKU HAa ypOBHE OCHOBHOTO 00111ero oOpa3oBaHus omnpeseneHs B Konuenimu
npernoaBaHus yueoHoro npeameta «dusnka» B 00pazoBaTeabHbIX opranuzanusax Poccuiickoit denepanum,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepKIEHHOU pemennemM Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, nporokod ot 3 aexkadps 2019 r. Ne [TK4BH.

Lenu nzydyenus: GU3MKU:

— TpUOOpeTeHne HHTEpPECa U CTPEMIICHUS O0yJarOIUXCsl K HAYYHOMY U3YUEHHUIO MPHPOJIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Ppa3BUTHUC Hpe,[[CTaBJleHHf/'I O HAYYHOM MCTOJC MO3HAHUA U (I)OpMHpOBaHI/IC HCCICA0BATCIILCKOTO
OTHOIIICHUS K OKPY>KArOIIHUM SBJICHUSIM,



— (opMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOSHHS MAaTEpUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaH¥me MPEACTABICHHUA O pOJIA (DU3HUKH JUTSI PA3BUTHS PYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHH;

— pa3BHUTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpoeccCHoHaIbHOM NesITeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY 00Y4YEHHUIO B 3TOM HAIIPABIICHHH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 00€CIeunBacTCsl peIICHHEM
CIIETYIOLIHX 3a/1a4:

— MpHOOpETEHUE 3HAHUH O JUCKPETHOM CTPOCHUU BEIIECTBA, O MEXaHUYCCKHX, TCIUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMMCHIBATh U OOBSICHATH (PU3NUYECKHE SIBJICHUS C UCTIOJIH30BAHUEM
MOJIYYCHHBIX 3HAHU;

— OCBOCHHE METOJIOB PEIIEeHHUS MPOCTEUIIINX paCUETHBIX 3a/1a4 C UCIIOJIb30BAHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHBIE SIBICHUS U BBIMOIHITH ONBITHI, Ja0OpaToOpHble pabOThI U
SKCIEPUMEHTAJIbHbIE UCCIIEOBAHUS C UCIIOJIb30BAHUEM N3MEPHUTENIbHBIX TPUOOPOB;

— OCBOCHHE MPUEMOB PaboThI ¢ nHPOpMaIen GU3NIECKOTO CONePIKaHUsI, BKIIOYask HH()OpPMAIHIO O
COBPEMEHHBIX JOCTI)KEHUAX (PU3MKH; aHAIU3 U KPUTUYECKOE OI[eHUBaHHe WH(OpMaLInu;

— 3HAKOMCTBO €O cepamu mpodecCuOHATBLHOM IEeATETLHOCTH, CBA3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.

MECTO YYEBHOT'O IIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B cootBerctBrmM ¢ PI'OC OOO dusuka sBiuseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlanHas mporpaMMa npeaycMaTpuBaeT usyueHue (pusuku Ha 0a30BOM ypOBHE B 8
Kiacce B 00bEMe 68 yacoB 10 2 yaca B HEJIENIIO.



COJAEPKAHME YYEBHOTI'O ITPE/IMETA

Paznen 1. Tens1oBbIE ABJICHUS

OcHOBHBIE TIOJIO’KEHUS MOJIEKYJISIPHO-KMHETUUECKO TEOpUH CTPOEHUS BellecTBa. Macca u pasmepbl
aTOMOB U MOJieKyJl. ONbIThL, TOATBEPKIAIOLINE OCHOBHBIE MOJI0OKEHUS MOJIEKYISIPHO-KUHETUUECKON TEOPHUH.

Mopenu TBEPIOTO, )KUIKOTO U Ta3000pa3HOT0 COCTOSIHMI BelecTBa. Kpucrammyeckue u aMopQHbIe Tena.
OObsicHEHnE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPABIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYIIPHO-KUHETUYECKOM
teopun. CMauynMBaHUE U KaNWUISIpHBIE ABJIeHUS. TerioBoe pacuIupeHue 1 cKaTue.

Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTHIO TEINIOBOTO JIBUKEHUS YACTHULL.

Buyrpennsis saeprus CriocoObl H3MEHEHUS! BHYTPEHHEW SHEPTHH: TEIUIoNepeada H COBEpIIeHNnEe paboTHI.
Bunel Tennonepenayn: TEMJIONPOBOJHOCTb, KOHBEKIMS, U3Ty4YEHHUE.

KonunuecTBo TemnoTel. Y aenbHas TEINIOEMKOCTh BEIECTBA. T emI000MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TeroBoro 6anaHca. [InaBnenne u oTBepJeBaHUE KPUCTAUIMYECKUX BELIECTB. YJeNbHas
terioTa miasneHus. [lapoobpasosanue u konneHcanus. Mcnapenune (MC). Kunenue. Y nenbHas Temnora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMoc(epHoro naBieHus. BnaxHocTs Bo3ayXa.

SHGPFI/ISI TOIIJIMBA. YI[CJ'II)HaH TCIJIOTA CropaHus.

[Tpunnumer padoTs! TemnoBsix apurateneid. KIIJ[ termmooro npurarens. TermnoBsie ABUTATENN U 3aIIATA
okpyxaromieit cpeapl (MC). 3akoH coxpaHeHUs U MpeBpallleHns SHepruu B TeIIoBbIX mpoieccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKEHUS

. Habmonenue nuddyznmn

. HabGmonenue siBneHnit cMauyuBaHUs M KaTWJUISIPHBIX SIBICHUN

. HabGmonenue TenioBoro pacuiapeHus Tl

. I3menenue naBneHus ra3a mpy K3MEHEHUH 00bEMa M HArpeBaHUM WIIA OXJIAXKACHUHN
. [IpaBuita u3MepeHust TeMrnepaTypbl

. Bune! Tenonepenaun
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. OXJtakJieHre MpU COBEPIICHUH PaOOTHI

9. HarpeBanue npu coBepiieHuu paboThl BHEIITHUMH CHIIAMH
10. CpaBHEHHUE TEIUIOEMKOCTEN PA3IMUHBIX BEIIECTB

11. HaGnronenue kumeHus

12 .HaGnroneHue moCTOSIHCTBA TEMIIEPATYPHI TTPH TUIABJICHUH
13. Moaenu TEIUIOBBIX ABUTATEIIEN

Jlabopamopnwie pabomul u onvimaol

1. OnbITHI 10 OOHAPYKEHUIO ACHCTBUS CHUII MOJICKYJISIPHOTO TMPUTSHKCHUS

2. OnbBITH IO BBIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM MJTM caxapa

3. OnbITHI IO HAOMIOACHUIO TEMJIOBOTO PACIIUPEHHS Ta30B, )KUIKOCTEH U TBEPIBIX TSI

4. OmpeneneHue JaBlIeHUS BO3lyXa B OaJUIOHE IIITPHUIIA

5. OnbBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHHsI BO3JyXa OT €ro o0bhEMa U HarpeBaHus WK
OXJIKIECHHS

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH JUIMHBI CTOJIOUKA KUAKOCTH B TEPMOMETPUUYECKON TPYOKe
OT TEMIIEPATYpPHI

7. HabmroieHne n3MeHeHUs! BHYTPEHHEH SHEPTHH Tela B pe3ylbTaTe TEIUIonepeaud U paboThl BHEIIHUX
CHII

8. UccrnenoBaHue sBICHUS TETIOOOMEHA MPU CMEITUBAHUHU XOJIOTHOM U TOpsiYeid BOIbI

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOH MPH TEINIOOOMEHE ¢ HArPEThIM
METAUTUYECKUM IIIUHAPOM



10. Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca UCIapeHust

12. Onpenenenrne OTHOCUTENBHOM BJIaXKHOCTH BO3/1yXa
13. Onpenenenuie yaelbHOM TEIJIOTHI MIJIaBICHUS JIb/1a

Paznen 2. 3HeKTpI/I‘lGCKI/Ie M MAarHuTHbBIC SIBJICHUSA

Dnektpuzaius Ten. [[Ba pona anekTpuueckux 3apsaoB. Bzanumo aelictBue 3apsikeHHBIX Tel. 3akoH Kynona
(3aBI/ICI/IMOCTI) CHJIbI B33HMOI[€I>'ICTBI/I$I 3apsOKCHHBIX TCJI OT BEJIMYUHBI 3apsAd0B U paCCTO AHUA MCKIAY TeﬂaMI/I).

DnekTpuyeckoe mnoje. Hanpspk€HHOCTD AIEKTPUYECKOTO ToJs. [[pUHIUT CYTIepITO3UIINHT IIEKTPUICSCKIX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocwutenu snextpuueckux 3apsioB. DIeMEHTapHbIN AiekTpuueckuil 3apsia. Ctpoenue atoma. [IpoBogHuku
U IUIEKTPUKH. 3aKOH COXPAHEHUS AIIEKTPUYIECKOT0 3aps/ia.
DneKTpuyecKuil TOK. Y CIOBHS CYIIECTBOBAHUS MIEKTPUUECKOrO TOKa. VICTOUHUKH MMOCTOSIHHOTO TOKA.

JlecTBUS DIEKTPUUECKOTO TOKA (TEIIOBOE, XUMUYECKOE, MArHUTHOE). DJIEKTPUUYECKHM TOK B XKHUIKOCTSIX
U Ta3ax.

Onexrpuueckas nens. Cuna Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTHBIIEHNE IPOBOIHUKA. Y IeJIbHOE
COIIPOTHBIIEHHE BemecTBa. 3akoH Oma i yaacTka renu. [lociaenoBaTensHOE U MapauieTbHOE COSIMHEHNE
IIPOBOAHHKOB.

PaGota 1 MOITHOCTB A5IeKTpUUECcKOro Toka. 3akoH Jxoyns— JleHna. DiaexkTpuyeckue 1enu U NoTpeouTenn
AIIeKTpUYecKoi sHepruu B ObITY. KopoTkoe 3amMbIKaHuE.

ITocTossHABIE MarHuTHEL. B3anmMoaeHcTBHE NMOCTOSHHBIX MarHuToB. MarauTHoe nojie. MaruuTHoe moJjie
3eMJIi U €ro 3Ha4YeHue Jyis )kU3HU Ha 3emuie. OnbIT Dpcerena. MarHUTHOE MOJIe SJIEKTPUYECKOTO TOKA.
[IpumeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [[eicCTBME MarHUTHOTO TOJISl HA MPOBOIHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. VICIOJIb30BaHKE AIIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omnbrter @apazes. SBneHne aneKkTpoMaruuTHOM HHAYKIHH. [IpaBumo Jlenna. Dnexkrporeneparop. CriocoOb!
MOJIyYEHUS DIIEKTPUUECKON SHEPTUU. DIEKTPOCTAHLIUN HA BO30OHOBIIIEMbIX HCTOUYHUKAX SHEPTUU.

Jemoncmpayuu

DnexTpusanus Tei

JIBa posia 3NIeKTPUUECKHUX 3apSA0B U B3aUMOJICHCTBHE 3aps>KEHHBIX Tell
YCTpoicTBO U IEUCTBUE IEKTPOCKOTA

DnekTpocTaTU4ecKass MHIYKIUs

3aKOH COXpaHEHUSs IEKTPUUECKUX 3apsiioB

[TpoBOAHMKY U TUAIEKTPUKU

Mo ienupoBaHye CUIOBBIX TUHUM SJEKTPUUYECKOTO MO

S Al o e

M cTOYHUKH TTOCTOSIHHOT'O TOKa

e

JlelicTBUS 2IEKTPUUECKOTO TOKA

10. DnekTpuUecKHil TOK B )KUIAKOCTH

11. I'a30BB1#1 pa3psig

12. M3mepeHue cuibl TOKa aMIIepMETPOM

13. M3MepeHue 2IeKTPUIECKOTO HAIMPSHKEHUS BOIBTMETPOM

14. Peoctat 1 Mara3uH CONPOTUBIIEHUIN

15. B3auMomeiicTBHE ITOCTOSIHHBIX MAarHUTOB

16. MoaenupoBaHre HEBO3MOKHOCTH pa3/ielieHus TOJIFocOB Maraurta 17.
MoenrpoBaHue MAarHUTHBIX TOJIEH MOCTOSIHHBIX MAarHUTOB

18. OnsIT Opcrena



19. MaruuTHOE€ 1oJie TOKa. DJIEKTPOMAarHuT

20. JlelicTBHE€ MarHUTHOTO I10JIs1 HA IPOBOJHUK C TOKOM

21 DnexTpoABUraTeab NOCTOSHHOTO TOKA

22. UccnenoBanue sIBIICHUA 3JEKTPOMArHUTHOU UHIYKITUU

23. Onbitel Dapanes

24. 3aBUCUMOCTb HAlpaBJIEHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHMM €ro BOSHUKHOBEHUS
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKa

Jlabopamopnuie pabomul u onvimal

OI1IBITEI IO Ha6J'IIOIICHI/IIO QJICKTPU3alUU TCII I/IHI[YKIII/IGﬁ " IpHU COITPUKOCHOBCHUU
HCCHC[{OB&HI/IC IICfICTBPI?I SJICKTPUYCCKOTO IOJIA Ha IPOBOAHHUKH U JUIJICKTPHUKU
COopka u mpoBepKa pabOThI AMEKTPHUUECKON 1IETH MOCTOSTHHOTO TOKa

N3mepenue u perynupoBaHue CHIIbI TOKa

A e

N3mepenue u perynupoBaHue HaPsDKEHUS

6. HccnepoBaHue 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Y€pe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITBI, IEMOHCTPUPYIOITUE 3aBUCUMOCTH DJIEKTPUIECKOTO COMPOTHUBIICHHS TPOBOJHUKA OT €T0 JITUHBI,
TIJIOIIA/TA TTIOTIEPEYHOTO CEYSHUS M MaTepHasia

8. TlpoBepka mpaBwIa CIOKEHHS HAMPSDKCHHUH TP TTOCIIEIOBATEIILHOM COCIMHEHHUH JIBYX PE3UCTOPOB

9. TlpoBepka mpaBuia Ajsl CUJIBI TOKA TIPH MapauIeTbHOM COSTIMHEHUN PE3UCTOPOB

10. Onpenenenne paboThl AMEKTPHUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP

11. OnpeneneHne MOITHOCTH AIEKTPUUECKOTO TOKA, BBIJEISIEMON Ha pE3UCTOPE

12. UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSHKEHUS HA HEU

13. Onpenenenue KII/] narpeBaresns

14. UcciaenoBanye MarHUTHOT'O B3aNMMOJIECHCTBUS IIOCTOSIHHBIX MarHUTOB

15. M3yueHne MarHuTHOTO IOJISI TOCTOSIHHBIX MarHUTOB MIPU UX 00bETUHEHUH U pa3AeIeHUN

16. HccnenoBanue necTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

17. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIbI B3aUMO/ICICTBUS KaTyIIKU C TOKOM U MarHuTa ot
CHWJIBI TOKA U HalpaBJICHUS TOKA B KAaTYyILIKe

18. V3y4yenue neiicTBUS MarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM

19. KoncrpyupoBanue 1 u3ydeHHe pabOThl AJIEKTPOABUrATEIs

20. Usmepenue KII/] anekTpoaBUraTeabHON yCTaHOBKHU

21. OnbITHI IO UCCIEIOBAHUIO SIBJIEHUS 3JI€KTPOMArHUTHOM MHIAYKIIMH: UCCIIEI0BAHNE U3MEHEHUN
3HAYEHUS U HAMPABJICHUS] UHIYKIIMOHHOTO TOKa



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3zyuenne ¢pusuku B § Kj1acce HAMPaBJICHO HA JIOCTHKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe 6ocnumanue:
— IMpOsBIIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PM3NYECKON HAyKH;

— LIEHHOCTHOE OTHOILIEHHUE K TIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6Ho-nHpagcmeennoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO -3HAYMMBIX U ITHUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbBHOCTHU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCHPHUATHE ICTETUYECKUX KauecTB (PU3NYECKON HayKH: €€ TapMOHUYHOTO MMOCTPOEHHUS], CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABJISIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON NESTEbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTH 0OE30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTH ITPaBUJI OE30MIaCHOTO MOBEJICHHUS HA TPAHCIIOPTE, HA I0POrax, C AIMEKTPUUECKUM U TEIJIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MIpaBa Ha OMIMOKY U TaKOro e MpaBa y

APYroro 4€j10BCKaA.

Tpyooeoe eéocnumanue:
— aKTMBHOE YYacTHE B PELICHUH NPAKTUYECKUX 3aJau (B paMKaxX CEeMbH, IIKOJIbIL, TOPOAa, Kpast)
TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOLIMX B TOM YUCIIE U (PU3NUECKHUX 3HA

HUN;— WHTEpeC K MPaKTHUYECKOMY H3y4eHHUIO TIpodeccuil, CBsI3aHHBIX C (PU3UKOIL.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘ICCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKPY)KaIOH_[eﬁ
CpCabl, IJIAHUPOBAHUS IIOCTYIIKOB U OLICHKH UX BO3MOKHBIX MOCJEACTBUI IJIsI OKPY)KaIOH_[eﬁ

Cpelbl;— OCO3HaHHE TI00aTbHOTO XapakTepa HKOJOTUYECKUX MPOOJIeM U MyTel X pelIeHUs.
Aoanmauusa 00yyaruiezoca K u3MeHAIOUWUMCA YC108UAM COUYUATbHOU U RPUPOOHOIL CPEdbl:

— HOTpC6HOCTB BO B3aHMMOACHCTBUU IIPU BBIITOJIHCHUU HUCCIIeJOBAaHUN U ITPOCKTOB (bH3quCKOﬁ
HaIpaBJICHHOCTHU, OTKPLITOCTD OIBITY U 3HAHUAM NPYI'UX;
— IMOBBIIICHUEC YPOBHMA CBOEM KOMIIETEHTHOCTHU 4Cpe3 MPAKTUUYCCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTH B (HOPMUPOBAHUM HOBBIX 3HAHMI, B TOM YHCIe POPMYIUPOBATH UJIEH, MOHATHS,



TUMOTE3bl 0 (PU3MUECKUX OOBEKTaX U SBICHUSX;

— 0CO3HaHue Ae(UIITOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00s1acT (pu3ukw;

— IUIAaHHUPOBAHUE CBOETO PA3BUTHS B MIPHOOPETEHNHU HOBBIX (PU3MYECKUX 3HAHUM;

— CTpEeMJICHHE aHAJIM3UPOBATh U BBISIBIISATH B3aUMOCBSI3U IPUPOIbI, OOIIECTBA U SKOHOMHUKH, B TOM
YHCIIe ¢ UCTIOIb30BaHUEM (PU3MUYECKHUX 3HAHUIA,

— OILIEHKA CBOMX JCUCTBUH C y4ETOM BIMSHUS Ha OKPYKAIOIIYIO CPEly, BO3MOKHBIX III00ATBHBIX

HOCJIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATHI
YHUuBepcabHbIC IO3HABATEIHHBIC JCHCTBHS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBIICHUH ),
— yCTaHABJIMBATh CYIICCTBCHHBIN MPU3HAK KJIaCCU(DUKAIIMHA, OCHOBAHHUS JUTSI 000OIICHUS U CPAaBHEHUS;
— BBISBIISTH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUECKUM SBJICHHSIM;
— BBISABJIATH PUYHHHO-CIICJCTBCHHBIC CBS3H MTPH M3YYCHUN (PU3MUCCKHUX SIBJICHUH H MTPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX ¥ HHIYKTHBHBIX YMO3aKIIOUCHHA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYHNH;
— CaMOCTOSTEIHLHO BBIOMPATh CIIOCOO pelIeHus yueOHOM PU3nUecKoi 3a1auu (CpaBHEHNE HECKOJIBKUX
BApUAHTOB peIlIeHHs, BEIOOp Hanboee MOAXOSIIETO ¢ YYETOM CaMOCTOSATENbHO BbIIEICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oelicmeus:
— HCTOJIb30BaTh BOMPOCHI KaK MCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,;
— TPOBOJMTH IO CAMOCTOSTEIIBHO COCTAaBJICHHOMY IUIAHY OTIBIT, HECIIOKHBIN (PH3NUECKUiA
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHNE (PH3NYECKOTO SBJICHHUS;
— OILICHMBaTh Ha MPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIIHIO, TIOJYYCHHYIO B XOJI€ UCCIICIOBAHUS
WJTU DKCIIEPUMEHTA;
— CaMOCTOSTENBHO (GOPMYIUPOBATH 000OIIEHHUS U BEIBOBI 110 PE3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHH, OIbITA, UCCIIENOBAHMA;
— TMPOTHO3MPOBATH BO3MOXKHOE JAJIbHEHIIIEE pa3BUTHE (DU3HUECKHUX MTPOIIECCOB, a TAK)KE BBIJIBUTaTh

MMpEAIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayuei:
— TPUMEHSTH PA3JIMYHbIE METObl, HHCTPYMEHTHI M 3alIpOChl IPU MOUCKE M 0TOOpe MH(OpMaIK WK
JAHHBIX C YYETOM IpPEeII0’KEHHON yueOHOH (r3nuecKoil 3a1auu;
— aHaAJU3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MH(POPMAIIMIO PA3IMYHBIX BUA0B U (hopMm
IIPEICTaBICHMUS,
— CaMOCTOSTENIbHO BRIOMPATh ONTUMAJIBHYIO (POPMY MpeACTaBIeHNUs HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HECIIOXKHBIMU CXCMaMH, THarpaMMamMi, HHOM rpa(pm(oﬁ n ux KOM6I/IH3.I_II/I}IMI/I.

YHuBepcaabHble KOMMYHUKATUBHBIC IEWCTBUS



Obwenue:

— B X0J1e 00CYy)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIA00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY 00CYX/TaeMOi TEMbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC Ha pEIICHUE 3a7aud U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHS C CYXICHUSAMH IPYTUX YYaCTHUKOB JIHajiora, 0OHapy>KUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BBIpaXXaTb CBOXO TOYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX;
MyOJIMYHO TPEACTABIISATH PE3YJIbTAThI BHIIIOJHEHHOTO (PHM3UYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCTIEI0BaHUs, TIPOEKTA).

Coemecmuasn oeamenbHoCcmb (COMPYOHUYECME0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ MHIUBUIYaTbHON PabOTHI MPU PEIICHUN
KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [IeJId COBMECTHOM ACSITEIIbHOCTH, OPTraHU30BhIBATH JIEHCTBUS 10 €€ JOCTHKEHUIO:
pacrmpeiensTh poyi, 00CYKAaTh MPOILECCHl U Pe3yabTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOIBKUX JIIOJIEH;

— BBITIOJIHATh CBOIO HaCTh pa6OTLI, AOCTUTasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOCEMY HAIIPABJIICHUIO U
KOOPAUHHUPYA CBOU }IeﬁCTBHﬂ C ApYruMH YICHAMHU KOMaHAbI;

— OIICHMBATh KAYECTBO CBOETO BKJIAJIa B OO MTPOIYKT MO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YIACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYalUsIX, TPEOYIOMINX TSl peleHUus PU3NIECKUX
3HAHWM;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PEeLICHUHN (MHAUBUAYAILHOE, IPUHSATHE
pElIeHUs B TpYIIe, IPUHITHE PELICHUN TPYIIoif);

— CaMOCTOSITEJILHO COCTAaBJIATh aJITOPUTM pelieHus] GU3NYECKOM 3a/1a4u WK TUIaHa UCCIIEAOBAaHUS C
y4ETOM MUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATH IIpe/iaraeMble
BapUAHTHI PEIICHUM;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.
Camoxonmpons (pegpnekcusn):
— JIaBaTh a/ICKBaTHYIO OLICHKY CUTYaIlUH U MpeJJiarath IiaH e€ n3MEHEHUS;

— OOBSCHATH NPUYMHBI JOCTHXKEHUS (HEIOCTIXKEHUS ) Pe3yIbTaTOB IEATEIbHOCTH, 1aBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBHI B ACATCIBHOCTD (B TOM YHMCJIC B XO/I BBIIIOJTHCHU (1)I/I3I/I‘IGCKOI"O HUCCICIOBaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'ILCTB, HN3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTAHOBJICHHBIX OI_HI/I6OK,
BO3HHKIIINX pr,Z[HOCTCfI;

— OIICHUBATb COOTBCTCTBHUC PE3YyJibTaTa LCIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmeieKkm:

— CTaBUTh ce0s Ha MECTO APYroro 4e€jioB€Ka B XOJC CIlopa WK JUCKYCCHUU HAa HAYUYHYIO TEMY,
IMOHUMATb MOTHUBLI, HAMCPCHHA U JIOTUKY APYyroro.



Ilpunamue ceds u opyaux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY MPH pelIeHNH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTtHbIe pe3ynbTaThl Ha 0230BOM YPOBHE JIOJDKHBI OTPaXXaTh CYPOPMHUPOBAHHOCTD Y 00YJaIONTIXCS
YMEHHUH:

— MHCIOJIb30BaTh MOHATHS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HBIE Tella, HACBIIICHHBI U HEHACHI -
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATypa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AIEKTPUYECKUH 3apsl, JIIEKTPUYECKOE I10JIE, TPOBOIHUKH U TUAJIEKTPUKH, 11O CTOSTHHBIN
NMEKTPUYECKUI TOK, MArHUTHOE IOJIE;

— pa3nuyaTh SABJIEHUS (TEIIOBOE paclliipeHue/ckaTie, Terionepeaada, TeIoBoe paBHOBECHE,

CMa4yMBaHUE, KAMUISPHBIC SIBJICHUS, HCTIAPEHNUE, KOHICHCAIIMSI, TIABJICHHE, KPUCTAJUTH3AIUS

(oTBepeBaHme), KUIIEHUE, TETUIONEpeada (TETUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dTICKTPU3AITUS

TeJl, B3aMMOJICHCTBUE 3apsA0B, IEHCTBUSI JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aUMOJICHCTBIE

MAarHuTOB, ICUCTBHE MAarHUTHOTO TIOJIS1 HAa TPOBOTHUK C TOKOM, DJIEKTPOMAarHUTHAsI WHYKITUS ) TIO OTH
- CaHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB, JICMOHCTPUPYIOIMIHX JAaHHOE (PU3MUECKOE

SIBJICHHUE,

— pacro3HaBaTh MPOSBIECHHE W3YUYEHHBIX (U3NYECKUX SIBJICHUH B OKPYXKAIOLIEM MUPE, B TOM YHCIIE
¢duznueckue SBJICHUS B IPUPO/IEC: TOBEPXHOCTHOE HATSKEHNE U KallWJUISIpHbIE SIBJICHUSI B IPUPOJE,
KpUCTAILJIBI B IpUpoae, n3nyuenue CoiHIla, 3aMep3aHue BOJ0EMOB, MOPCKUE OpH3bl, 00pa3oBaHUe
pOCBI, TyMaHa, UHesl, CHera; JIEeKTPUUECKUE SBJIEHUS B aTMOc(hepe, FIMEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3eMiu, Apei¢ Moo coB, pOJib MATHUTHOTO TOJIS 7S )KU3HU Ha 3eMJie, MOJISIPHOE CU

- SIHUE; IPU STOM IE€PEBOJIUThH MPAKTUYECKYIO 337a4y B YUeOHYI0, BBIJICNIATH CyLIECTBEHHbIE

CBOMCTBa/MpU3HAKN (PUZNUECKUX SBJICHUM;

— OIIMChIBATh U3YYCHHBIC CBOMCTBA TEI U (1)I/ISI/I“IGCKI/I€ SABJICHUSA, UCIIOJIb3YA (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIUAd, KOJIMYCCTBO TCIIOTHI, YACIbHAA TEMI0EMKOCTh BCHIICCTBA,
yYACJIbHAas TCIJIOTA IIABJICHUS, YACIIbHAA TCIJIOTA Hap006p330BaHI/IH, YACIbHAA TCILJIOTA CTOPAHUSA
TOIIJINBA, KOB(I)CI)I/II_II/IGHT MOJIE3HOI'0 JIEHUCTBUS TEILUIOBOM MalllnHbI, OTHOCHUTCJIbHAS BJIAJKHOCTH BO31yXa,
BHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPUICCKOC HAIIPAKCHUEC, COIIPOTUBJICHUEC ITPOBOJHUKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABHUJIBHO
TPaKTOBATb q)HSHqGCKHﬁ CMBICJI UCITIOJIB3YCMBIX BCJIIMYUH, 0003HAYEHUS U CAMHHNIBI (1)I/ISI/I‘ICCKI/IX
BCIINYNH, HAXOAUTH q)OpMy.HBI, CBA3bIBAIOIIUC TAHHYIO (bHSH‘ICCKYIO BCJIMYNHY C IPYTUMH BCIINUMHAMU,
CTPOUTH Fpa(l)I/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCIIMYHH,

— XapaKTepru30BaTb CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUS U ITPOLCCChI, UCTIOJIb3Ysl OCHOBHBIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOPHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN Mo JieH
(Ha Ka4CCTBCHHOM ypOBHC), 3aKOH COXpaHCHUA 3apsa/iad, 3aKOH Owma AJIg ydaCTKa I eTin, 3aKOH IL)KOYJIH -
.HCHI_[E[, 3aKOH COXpPAaHCHUSA SHCPIrUu; IpHu 3TOM AaBaTh CJIOBCCHYIO (bOpMy.TII/IpOBKy 3aKOHa U 3allMChIBaTb
€ro MaTCMaTUICCKOC BBIPAKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MIPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BIABIATH IPUUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH 00BSIC
- HeHHe u3 | - 2 JIOTHYecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBJICHHM,

(bU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; pemaTh pacyéTHbIC 3aJaui B 2 - 3 NeCTBHUS, HCIIONIb3YS



3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PM3NUECKUE BETMUMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4u
3alMChIBAaTh KPaTKOE YCIOBUE, BBISBIIATH HEAOCTATOK JAaHHBIX JUISl PELIEHU 3a]1a4l, BHIOUPATh 3aKOHBI
1 GopMyIibl, HeOOXOAUMBIE IS €€ PEeIICHUs, TIPOBOJUTH PACUYETHI M CPABHUBATH MOJIyYCHHOE 3HAUCHHE
($U3M4IeCKOi BETUYMHBI C U3BECTHBIMU JaHHBIMHU;

— pacClio3HaBaTb Hp06JIeMBI, KOTOPBIC MOKHO PCHIUTD IIPU IMTOMOIITHN (1)I/IBI/I‘ICCKI/IX MCTOIOB; UCIIOJIb3Yyd
OIMMCAaHUC UCCIICAOBAHMs, BEIACIIATE IIPOBCPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTL IIOPAAKA
MMPOBCACHUA UCCIICAOBaHM:, ACJIaTh BbIBOIbI;

— TIPOBOJMTH OIBITHI IO HAOIIOACHUIO (PU3NIECKUX SIBICHUH W (PU3NIECKUX CBOMCTB TEI
(KanuIsipHbIE SBJICHMS, 3aBUCUMOCTh JIaBJIEHUS BO3/yXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH IIPO

- [IeCca OCTHIBAHMS/HATPEBAHUS IPY U3TYUYSCHHH OT LBETA M3JTy4YaIOIeH/TOTI0NIAI0NIEH TOBEPXHOCTH;
CKOPOCTb MCIIAPEHUS BOJIbI OT TEMIIEPATYPhI )KUJIKOCTH U IIJIOMIAAN €€ IOBEPXHOCTH; SIEKTPU3ALUS TE
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIEH IOCTOSTHHBIX MarHUTOB; I€MCTBUSI MarHUTHOTO I10JISI HA IPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl MOCTOSIHHOTO TOKa): (OpMYIMpPOBAThH
IIpOBEpsiEMbIE MPEAIOJI0KEHHSI, COOMpaTh YCTAaHOBKY M3 IIPEI0KEHHOTO0 000pYyI0BaHMsI; ONUCHIBATh
XO/J1 OTIbITa U (GOPMYIUPOBATH BHIBObI;

— BBIIIOJHATH MIPAMBIC U3MCPECHUA TEMIICPATYPHI, OTHOCHTEIIFHOH BIaXXKHOCTH BO311yXa, CUJIbI TOKa,
HAIps>KCHUA C UCITOJIb30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 JaTYUKOB (1)I/ISI/IV-IGCKI/IX BCJIMYHH, CPaBHHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOUW a0COFOTHOM MOTPEITHOCTH;

— TPOBOJAMTH MCCIICIOBAHNUE 3aBUCUMOCTH OJTHOM (PM3NUECKOU BEJTMYHUHBI OT IPYTOH C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTD COMTPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIIAI TTOTIEPEYHOTO CEYCHUS M YICIBHOTO COMPOTUBIICHUS BEIECTBA MMPOBOIHNUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOJIHUK, OT HAIPSKEHUS Ha MTPOBOIHUKE; UCCIICIOBAHNE MTOCIEA0BATEILHOTO U T1a
- paJUIETLHOTO COEAMHEHUH TPOBOJHUKOB): TNIAHUPOBATH HCCIICI0OBAHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAI0KEHHOMY IIIaHy, PUKCHPOBATH PE3yabTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIHI] U TPaUKOB, J€JIaTh BHIBOJIBI 0 PE3YJIbTaTaM HCCIICIOBAHMS;

— TMPOBOAUTH KOCBEHHBIE U3MepeHusl (U3NUECKUX BETUUUH (yIelbHas TeI0EMKOCTh BEIECTBa,
COMPOTHBIICHUE MMPOBOIHUKA, Pa00OTa U MOIIIHOCTb JIEKTPUUYECKOTO TOKA): TIAHUPOBATh U3MEPEHHUS,
coOuparh SKCIEPUMEHTAILHYIO YCTAHOBKY, CJIEIYsI MPEAIOKEHHON HHCTPYKIIMH, U BBIYUCIISATD
3HAYEHUE BEIUYUHBL;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH Ipu paboTe ¢ 1ab0paTopHBIM 000pyI0BAaHUEM;

— XApaKTCPHU30BaATb IIPUHIHUIIBI HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha UX OIMKMCaHUsA (B TOM 4YHCJIC: CUCTEMA OTOIVICHHA TOMOB, THT'POMETDP, ITapOBasd Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPIUH, 3JICKTPOOCBECTUTCIIbHBIC HpI/I60pLI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKHUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIOJIB3YA 3HAHUA O CBOMCTBaX (1)I/I3I/I‘ICCKI/IX SIBIICHUHN U HeO6XOI[I/IMI>Ie
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— Ppaclio3HaBaThb NPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC HpI/I60pH Imo CXEMaM U
CXCMATUYHBIM pPUCYHKaAM ()KHI[KOCTHBIfI TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATh CXEMBbI JICKTPUUICCKUX Lenei ¢
MOCJICAOBATCIIbHBIM U MAPAJUICIIbHBIM COCANHCHUCM 2JICMCHTOB, pa3jindyas YCIOBHBIC 0003HaYCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOJUTH IPUMEPHI/HAXOAUTh HH(OPMAIIHIO O PUMEpPaxX MPAaKTUYECKOTO UCTIONb30BaHUS



(bu3MYECKUX 3HAHWUH B MIOBCEIHEBHON KHU3HU TSl 0OecTieueHus: Oe30MacHOCTH P 0OpallieHnH ¢ mprudo
- paMHM ¥ TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHECHHS 3JIOPOBBS U COOJIIOICHUS HOPM

9KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOIICH CpeJie;

— OCYUIECTBIATh MOUCK HHGpOpMaAIMu (PU3MYECKOTO conepKaHus B ceTu VIHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUH U IyTEM CpaBHEHUS JIOTIOJHUTEIBHBIX HCTOYHUKOB BBIIENIATH HH(POPMAITHUIO,
KOTOpasi SIBJSETCS MPOTUBOPEUNBOI HIIM MOYKET ObITh HEJJOCTOBEPHOM;

— WCIIOJIb30BAaTh MPH BHITIOTHEHUH YUEOHBIX 33JaHUH HAYYHO-TIONYISPHYIO JIUTEPATYPY PU3NIECKOTO
COJZIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu VHTepHeT; BIaaeTh IpuéMamMmu
KOHCTIEKTHUPOBAHUS TEKCTa, IPeoOpa3oBaHus HHPOPMALIUH U3 OJHOW 3HAKOBOW CHCTEMBI B APYTYIO;

— co03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE M KpAaTKHE YCTHBIE cOOOLIeHNs, 0000111ast nH(QOPMAaLINIO U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOT0 COJEPIKAaHUS, B TOM YHCIIe MyOIMYHO IPEACTABISTh PE3YIbTaThI
MIPOEKTHOM WJIM MCCIIEA0BATEIBCKON AESITEIbHOCTH; IPU 3TOM I'PAaMOTHO UCIOJIb30BaTh U3yUEHHBIN
MOHATHIHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYIJIEHUE TIPE3EHTAIINEH;

— IIPH BBITIOJIHEHUH Y4€OHBIX IPOEKTOB U UCCIIEI0BaHNN (U3NYECKUX MPOIIECCOB paclpeaesiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABJIEHHBIMH 3a/1a4aMH, CIEIUTh 32 BHIMOJIHEHUEM IJ1aHa
NeUCTBUI U KOPPEKTHPOBAThH €0, aJIeKBATHO OLIEHUBATh COOCTBEHHBIN BKIIAJl B ASITEILHOCTD I'PYIIIbI;
BBICTPaNBaTh KOMMYHHUKAaTUBHOE B3aUMO/JIEHCTBHE, MTPOSBIISS TOTOBHOCTh pa3peiiaTh KOHQIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHnoBanue pa3aenos | Konmdectso 9acon Jara Buabl gesaTeIbHOCTH Buasl, hopmsl DJeKTPOHHBIE (HH(PPOBBIE)
n/m | ¥ TeM NPOrpaMMbl H3yYeHH s KOHTPOJISt ofpa3oBaTelbHbBIE pecypChl
BCEr0 | KOHTPOJIbHBIE | MPAKTHYECKHE
padoTnl padoTbl
Paspen 1. TensioBble siBaeHUS
1.1. | Ctpoenmue u cBoiicTBa 7 0 2.75 01.09.2022 | HabaroeH1e ¥ MHTEPIIPETALIUS OMBITOB, CBUETENLCTBYIOLIMX 00 aTOMHO- - VYernblii onpoc; BH/ICOYPOKH, aHMMAIUH, OHJIAHH-TECThI IS
BelecTsa 13.09.2022 MOJIEKYJIIPHOM CTPOEHUY BELIECTBA: OIBITHI C PACTBOPEHUEM PA3IUUHBIX [Mucomennbiii CaMOKOHTPOJIsl, BUPTYAJIbHBIC OIIBITHI.
BEILIECTB B BOJE; KOHTPOJIb;

Penrenne 3aja4 M0 OLEHNBAHMIO KOJIMYECTBA ATOMOB HIIM MOJIEKYJ B €AMHUILE
00BéMa BelecTBa;

AHanu3 TekcTa APeBHUX aTOMUCTOB (HanpuMep, Gpparmenta moamsl Jlykpenus«O
MPUPOJIE BEILIEH») ¢ H3NOKEHUEM 000CHO BAHUH aTOMHOM I'UIIOTE3bI

(cMmbicnoBoe ureHne). OueHka yOeaAuTenbHOCTH 3TUX 000CHOBAHNUIA;
O0bscHeHnE OPOYHOBCKOTO ABIKCHHUS, ABICHHA AU (Y3unn pasnuduit Mexay
HUMHM Ha OCHOBE IOJI0XKEHHI MONEKyIpHO-KMHETHIECKOH TEOPUU CTPOESHHUS
BEIIECTBA;

OO6bscHEHHE OCHOBHBIX Pa3IMyuHil B CTPOCHUH I'a30B, JKUAKOCTEH H TBEPBIX Tel
C MCIOJIb30BAHHEM OOKEHHIT MOJIEKYIAPHOKHHETHUECKOH TEOPHUH CTPOCHHS
BEIIECTBA;

IIpoBeaenue ONBITOB 10 BHIPAMHBAHHIO KPHCTANIOB IOBAPEHHOH COIH HIK
caxapa;

IIpoBenenue u 00BACHEHHE OIBITOB, IEMOHCTPHPYIOMUX KaIHILIAPHBIE
ABJICHHSA U SBICHUE CMAYMBAHNS;

OO6bscHEHNE POJIM KAHJUIAPHBIX SIBJICHHHN JMIsl HOCTYIIEHHUS BOJBI B OPraHU3M
pacrenuit (MC — Guonorus);

Habnioznenue, npoBeaeHue U 00BSICHEHHUE ONBITOB M0 HAOIIO IEHUIO TEIIIOBOTO
pACIIMPEHHs Ta30B, KUAKOCTEH U TBEPBIX TEl;

OOBsicHEHHE COXpaHEHHs 00bEMa TBEPABIX Tel, TEKYYECTH KUAKOCTH (B TOM
4yClie, PA3HUIIBI B TEKY4eCTH IS Pa3HBIX KHAKOCTEH), JaBICHUS Ta3a;
IIpoBeaenue ONBITOB, AEMOHCTPHPYIONIUX 3aBHCHMOCTh IaBICHHUS BO3LYyXa OT
ero 00bEMa 1 HArPEBAHHS MM OXJIAKACHUS, M X 00BbACHEHHE HA OCHOBE ATOMHO -
MOJIEKYIAPHOTO YUCHNUS;

AHanu3 NpaKTHYECKUX CUTYALMH, CBA3aHHBIX CO CBOWCTBAMH Ta30B, KHAKOCTEH




1.2. | TensoBbIe mpomeccs

21

6.75

14.09.2022
24.11.2022

OG6ocHOBaHHUE IIPaBIII H3MEPEHHUS TEMIIEPATYPBI;

CpaBHEHHE Pa3INYHBIX CIOCOOOB U3MEPEHHS U LKAl TEMIEPATyPH;
Habnronenue 1 00bsICHEHHE OIBITOB, IEMOHCTPHPYIOIMUX H3MEHCHHE
BHYTPEHHEI YHEpTHH Tela B pe3ylbTaTe TeIUIonepe1aul i paboThl BHEIIHUX CUIL;
Habnronenue 1 00bsCHEHHE OIBITOB, 00CYkKICHHE IPAKTUYE CKUX CHTYALUH,
JIEMOHCTPHPYIOIIUX Pa3IMYHbIE BH/bI TEIIONEPENAYN: TEIUIOIPOBOIHOCTS,
KOHBEKIINIO, U3ITy4CHHE;

Hccnenosanue ABICHNS TEIII000MEHA IPH CMEIIMBAHUH XOJIOJHOH 1 ropsiueit
BOJIBL;

HabnroneHue ycTaHOBICHHS TEIIOBOTO PAaBHOBECHS MEX Y FOpsUe U
XOJIOJHOW BOJIOM;

OmnpeneneHue (M3MEpeHNE) KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOH NpH
TEII000MEHE ¢ HarpeThiM METATHYECCKUM LIMIHHAPOM;

Onpepenenne (U3MepeHNe) yAeIbHOH TEMIOEMKOCTH BEIIECTBA;

Pemmenne 3amay, CBI3aHHBIX ¢ BEIYUCICHHEM KOJIMYECTBA TEIUIOTH U
TEIIOEMKOCTH HPHU TEII000MEHE;

AHaJ'II/IS cmyaunﬁ l'lpaKTl/I'-{CCKOFO HCIOJIb30BAHHUS TEIJIOBLIX CBOﬁ CTB BCIIECTB U
MaTepHuaoB, HALIPUMeEp B LEJIX YHEProcOe peskeHUs: TEIIOU30IALNS,
9HeprocOeperaroiie KphIm, TEPMOAKKyMYIATOPHI U T. 1.}

Halnionenne sBiIeHni HCIapeHHs H KOHACHCALHH;

VccnenoBanue mpoiecca HCNapeHus pa3inaHbIX JKHAKOCTE;

OO6bsacHeHHE ABNEHUIT HCTTApEHHs U KOHJEHCAIMU Ha OCHOBE aTOMHO- -
MOJIEKYJIAPHOTO YUEHHS;

Habnronenue 1 00bsCHEHHE NPOLECCa KUIIEHHS, B TOM YHCIIE 3aBUCHMOCTI
TEMIIEpaTypbl KUIIEHHS OT AaBIEHHS;

Omnpeenenne (M3MEpEHNUE) OTHOCUTEIbHOH BIaXHOCTH BO3/yXa;

Habnronenue nporecca nnapieHHs KPHCTaIINIECKOTO BEIIECTBA, HAPUMED
TbJ;

CpaBHEHHE IIPOIECCOB MIABICHHSA KPHCTATINYECKUX TENl U Pa3MATUCHHS IPH
HarpeBaHHH aMOP(HBIX Tel;

Omnpepenenne (M3MEpeHNe) yAeIbHOM TEIUIOTHI IIaBNeHu Ibaa. OObsICHEHHE
SBICHHH IIaBICHUSA M KPUCTAUIM3ALMH HA OCHOBE aTOMHO-MOJIEKYIIPHOTO
yUCHHS;

Pemenue 3ama4, CBA3aHHBIX C BEIYUCICHUEM KOJIMYECTBA TEIUIOTH B MPOIECCax
TeIUIONepeady IPH IUIABICHUH M KPHCTALTH3AIHH, HCIAPCHUH H
KOHJIEHCAIUN;

AHanmu3 cuTyanuit MPaKTHIECKOTo IPHMCHEHHS ABICHUH ITaBIe HUSA U
KPHUCTAUIN3ANNH, HAIPEMED, MOMyYeHHE CBEPXUUCTEIX MaTEPHANIOB, COIEBAs
TpelKa u Jp.;

Ananu3 paboTsl U 00bSCHEHNE NPUHIMIIA ACHCTBHS TEIUIOBOTO JABHIATEINs;
Bhluncienne KOIH4ecTBa TEILIOTHI, BEIASIAIOMET0OCs IPU CTOPAHHH Pa3THIHBIX
Bua0B TotuBa, u KI1J] nBurarens;

O6cyskaeHne YKOTOTHIECKUX MOCIeICTBHI HCIOMb30BaHUs ABHTaTeNeH
BHYTPEHHETO CTOPAHMUs, TEIIOBBIX U rHApodIexTpocTannuil (MC — skomorus,
XUMHSA);

VYernblii onpoc;
ITucemeHHbIH
KOHTPOJIb;
KonrposbpHas
pabora;

3auer;
IIpakTuueckas
paboTa;
TectupoBanue;
JluxranT;
CamooueHka ¢
UCIOJIb30BAHUEM
«OueHouHOTO
JTHCTa;

BH/ICOYPOKH, aHUMAIUH, OHJIA{H-TECTHI I
CaMOKOHTPOJIS, BUPTYaIbHEIE OIBITE X
n1abopaTopHble paboThI

Hroro mo paszeny
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Paznen 2. 3J'IeKTpI/I‘-IECKI/Ie W MArHMTHbLIE ABJIEHHUA




2.1. | DaekTpuYecKHe 3apsaabl. 7 1.75 25.11.2022 | ; VYernblii onpoc; BHUJI€0YPOKH, AaHMMALUH, OHJIAHH-TECTHI UL
3apskeHHbIE TeJ1a U X 20.12.2022 | HabntosieHue U IPOBEIEHUE OMBITOB 110 IEKTPU3AIMH TEN IIPH ucsMeHHbIi CaMOKOHTPOITSA, BUPTYAIbHEIE ONBITHI U
B3aHMo/eilicTBHE COTPUKOCHOBEHUH U MHyKIHEil; KOHTDOIIb; naboparopHsle paboThl, IPE3CHTALUN

HabuntoneHue u 00bsACHEHNE B3aHMOACHCTBHS 0JHOUMEHHO U PAa3HOMMEHHO KontpoubHas
3apSUKCHHBIX Tell; pabora;
OObsICHEHHE PUHLKIA ASHCTBHS SIEKTPOCKOIIA; 3auer;
OO0bsiCHEHHUE ABJICHUI DICKTPU3ALMH TIPH COPUKOCHOBEHNH Tell M HHAYKuueH ¢ | [IpakTuueckas
HCIOJIb30BAHUEM 3HAHHI O HOCHTEISX JIEKTPHYECKHX 3apsi/i0B B BELIECTBE; pabora;
PacrniozHaBaHue 1 00BSICHEHHE SABJICHUH 3JIEKTPU3ALUK B [I0BCEAHEBHOM )u3Hn; | TectupoBaHue;
HabuntogeHue u 00bsICHEHNE OIBITOB, MUTOCTPUPYIOIIUX 3aKOH COXPAHEHHUS JuKraHT;
9JIEKTPUIECKOTO 3apsiia; CamooreHKa ¢
HabutoieH1e OmbITOB 10 MO/IEIMPOBAHUEO CHIIOBBIX JIMHUIT SJEKTPHYECKOTO HCII0JIb30BAHHEM
oust; «OueHo4HOro
HccnenoBanne AeHCTBHS 3IEKTPHYIECKOTO MOJIs Ha IPOBOAHUKH 1 JHCTaY;
JIU3JIEKTPUKH; BIIP;

2.2. | MocTosnAbIii 20 6.25 12.01.2023 | ; ; BH/ICOYPOKH, aHMMAIUH, OHJIAHH-TECThI IS
3JIeKTPHYECKHIl TOK 05.04.2023 | Habnionenue pasiuuHbIX BUAOB AHCTBHS JIEKTPHUECKOTO TOKA U VerHblit onpoc; CaMOKOHTpOJISI, BUPTYaJlbHbIE ONBITH 1

0oOHapyKEeHHe 3TUX BUJIOB JACHCTBHS B MIOBCEAHEBHOM KU3HHU;

Cbopka 1 HCTIBITaHKE 3IEKTPHUECKOH LIENH MOCTOSHHOTO TOKA;

Vi3MepeHue CHIIBI TOKA aMIIEPMETPOM;

V3MepeHne 3MeKTPHYECKOT0 HAMPSIKEHNs BOIBTMETPOM;

IIpoBesieHne u 00bACHEHNE ONBITOB, JEMOHCTPUPYIOIIHUX 3aBUCHMOCTh
JJICKTPUYECKOTO CONPOTUBJICHUA MPOBOAHUKA OT €ro AJUHBI, IUTOLIAAN
MONIEPEYHOTO CEUeHH U MaTepuana;

HccnenoBanue 3aBHCHMOCTH CUJIBI TOKA, IPOTEKAIOIIETO Yepe3 Pe3HCcTop, OT
CONMPOTHUBIEHUS PE3UCTOPA U HANPSKEHHAHA PE3UCTOPE;

IpoBepka npaBuiIa CIOXKEHUs HAIPSKEHUH P MOCIE0BATENbHOM
COCIHHEHUH JIBYX PE3HCTOPOB;

IpoBepka npaBuia s CHJIBI TOKA OPH NapajjIeIbHOM COeAMHEHHI
PE3UCTOPOB;

AHanu3 cuTyanuit mocnes0BaTeIbHOT0 U MapalIeNbHOTO COCANHEHNUS
IPOBOJHUKOB B JOMAIIHUX dIEKTPHUIECKUX CETAX;

Pemenue 3anau ¢ ucnonp3oBanueM 3akoHa Oma u Gpopmyn pacuéra
9JEKTPHIECKOTO CONPOTHBICHHS IPHU MOCIEI0BATEIbHOM U NapaiieIbHOM
COCTHHECHUU IPOBOJHHUKOB;

Onpenenenne paboTsl 2IEKTPHIECKOTO TOKA, IPOTEKAIOMIET0 Yepe3 PE3UCTOP;
OmnpezeneHne MOMHOCTH dIEKTPHISCKOTO TOKA, BBIAEIAEMOM Ha pe3HCTOpE;
HccnegoBanue 3aBHCHMOCTH CHIIBI TOKA Yepe3 JaMIIOUKy OT HAIPSDKCHHS Ha
HEH;

Omnpepenenne KI1J] narpeBarens;

HccnenoBanue npeoOpa3oBaHus SHEPTHU IPH NOJbEME Tpy3a
9IEKTPOBUTATENEM;

OObscHEHHE yCTPOUCTBA M MPHHIUIIA JEHCTBHSA OMAIITHUX
9IEKTPOHArpeBaTeNbHBIX MPHOOPOB;

OObscHEHNE IPHIUH KOPOTKOTO 3aMBIKAHUS M MPHHIUIA JeHCTBUS MIaBKHX
pefoXpaHuTeneii;

Pemenue 3a1a4d C UCIIOJIb30BaHMEM 3aKOHA ,Z[)Koynﬂ—)]eHua;
1L

[TuceMeHHbIH
KOHTPOJIB;
KonrponbHast
paboTa;

3ayer;
[IpakTuyeckas
paboTa;
TecTupoBanue;
JlukTaHT;
CamooreHka ¢
HCINONIb30BAHUEM
«Orneno4HOrO
TUCTaY;

1a00paTOpHBIE PabOTHI, NPE3CHTALUH




2.3. | MarHuTHbIE SIBJIEHUS 6 25 07.04.2023 IIpakTHueckas BHUJI€0YPOKH, AaHMMALUH, OHJIAHH-TECTHI UL
27.04.2023 . pabora; CaMOKOHTPOJIS, BAPTYAIbHBIE OBITHI H
HccnenoBanyue MarHUTHOTO B3aHMOACHCTBUS IOCTOSHHBIX MarHUTOB;
TecTupoBanue; n1abopaTopHbIe PabOThI, MPE3CHTAIHH
W3y4eHre MarHUTHOTO TOJIS ITIOCTOSIHHBIX MATHHTOB IIPU HX 00bCINHCHHY H
pasaeneHuu; JlukraHT;
. CamooreHKa ¢
IIpoBeneHue ONBITOB 110 BU3yaTH3aluH M0JIS ITOCTOSHHBIX MAaTHATOB;
W3y4eHue sABICHHS HAMATHHYUBAHHS BEIECTBA; HCIIONL30BAHAEM
. «O1eHO0YHOT0
HccnenoBanue AeHCTBUS JNEKTPUYECKOr0 TOKA HA MATHUTHYIO CTPEIIKY;
o HCTay;
TTpoBeeHHE ONBITOB, AEMOHCTPUPYIOLIHX 3aBHCHMOCTS CHIIbI B3aUMOAeiicTaus | T HC 8%
KaTYLIKH ¢ TOKOM ¥ MarHuTa OT CUJIbI M HaNpPaBJICHHs TOKA B KaTyIIKe;
AHanu3 cuTyanuii mpakTHYECKOro MPHMEHEHHS dIEKTPOMArHuTOB (B OBITOBBIX
TEXHHYECKHX YCTPOHCTBAX, POMBIIIICHHOCTH, MEAHIUHE);
W3y4enue AecTBUS MarHUTHOTO HOJIS Ha MMPOBOJHHK C TOKOM;
W3ydeHue ReHcTBUS HEKTPOABHIATENS;
W3amepenne KI1J anexktpoaBuraTenbHoil yCTaHOBKH;
Pacro3naBaHue U aHANU3 PAa3IMYHbIX MPUMEHEHHIT dIEKTPO ABUraTeIel
(TpaHcnopt, ObITOBBIE YCTPOICTBA U Ap.);
2.4. | DnekTpOMAarHUTHAS 6 1 02.05.2023 | OmBITHI 10 UCCIIEAOBAHUIO SBICHHUS JICKTPOMArHUTHON HHIYK LIHH: [IpakTnyeckas BH/ICOYPOKH, AHUMALIMHU, OHJIAHH-TECThI JUIA
HHAYKIAS 25.05.2023 | uccnenoBaHne H3MEHEHNUI 3HAYCHHS ¥ HATIPABICHHA HHAYKIIHOHHOTO TOKa; pabora; CaMOKOHTPOJIS, BUPTYalIbHbIE OTBIThI
Tectuposanue; paboTBI, Mpe3eHTALHU
JlukTaHT;
WUtoro mo pasaeny 39
PesepBHOe Bpems 1
OBUIEE KOJIMYECTBO 68 21

YACOB I10 [TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O TPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

®dwusuka, 8 kiacc/[lepeimkun .M., BanoB A.W., AknnoHepHOE 00IIECTBO
«M3narensctBo«IIpocBenienney;
Tectol. YMK A. B. Ilepbinkuna

METOANUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

BuptyansHblii METOANYECKHI KAOMHET YUInTeINsl (PU3UKH U aCTPOHOMUU
http://www.gomulina.orc.ru
®dusuka. 8 kiacc. Meroauueckoe nocodue k yueOHuky A.B. Ileppimkuna

HWcrounuk: https://rosuchebnik.ru/material/fizika-8-klass-metodicheskoe-posobie-k-uchebniku-a-v-
peryshkina/
[Tpumepnas padouas nporpamma OOO dusnka (6a30BbIi ypoBeHb), 2021.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Enunas xosutekius mudpoBbix o0pa3oBaTeabHbIX pecypcos http://school-collection.edu.ru
Poccuiickuii 061ieoOpasoBarenbhbiii moptan http://www.fizika.ru

College.ru: ®usuka http://college.ru/fizika/

OO0pazoBaresbHbIC aHUMALKHU s ypokoB ¢usuku http://somit.ru

ITopran ecrecTBeHHbIX Hayk: dusuka http://www.e-science.ru/physics

ITyts B HayKy http://yos.ru



MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOTO
MPOLIECCA

YYEBHOE OBOPYJOBAHHME

CrnpaBo4HbIe TaOJIHUIIBI K MAaTEPHAIIBI, KOMIUIEKT BUCO(UIBEMOB U ITPE3CHTAIHIA,
WHTEepaKTHBHBIE TocoOus "JlabopaTopHbie paboTHI M0 Gu3MKe § Ki1acc", MHTEPAKTUBHOE
nocobue "duzuka 8 Kiracc", MHTEpaKTUBHBIE 33/1a91 N0 (pu3HKe "DIEKTPUIECTBO", KOHTPOJIBHO-
M3MEpHUTEIbHBIC MAaTepHAIIbI, CIIPABOYHAS JTUTEPATYpa MO TPEAMETY.

OBOPYJOBAHME JIUIA ITPOBEJAEHUSA JIABOPATOPHBIX,
IMPAKTUYECKHX PABOT, JEMOHCTPAIIUIA

KaTYIHKa A AEMOHCTpAallu MAaraiuTHOTO ITOJISA TOKAa, KOMIIJICKT HerO6p33HI>IX, KOJIBIICBBIX N
II0JIOCOBBIX MAariHuToOB, KOMILJICKT O60py,I[OBaHI/I$I 110 SJICKTPOJAUHAMUKE, KOMIIJICKT
000pyI0BaHUs MO NEKTPOCTATUKE, KOMILJIEKT BBIKIIIOUAaTeNEeH, JIaMIIoUKa Ha MOJICTaBKe,
MallHa 3JeKTpuyecKas oOpaTumas, Mara3uH pe3ucTopoB IEMOHCTPALIMOHHBIHN, HA0Op
MOJI3YHKOBBIX PEOCTATOB, MAJIOYKH U3 CTEKJIa U YOOHHUTA, TPUOOP IS IEMOHCTPAINH
BSaI/IMOJIeI\/'ICTBI/ISI napajjiCJIbHBIX TOKOB, HpI/I60p I AEMOHCTpPAIMK Bpalll€Husd paMKH C TOKOM B
MardavuTHOM II0JIC, CETKaA 110 JJICKTPOCTATUKE, CTPCIIKM MAarHUTHBIC HAa ITaTUBAX, CyJITaHbL
AIIEKTPUYECKHE, TEPMOCTOJIOUK, IITATUBBI H30JUPYIOIINE, JIIEKTPOMETPHI C
MIPUHAIICKHOCTIMH,

AIIEKTPOMArHUT Pa300PHBI, FTEKTPOCKON IEMOHCTPAIIMOHHBIN, TPHOOp /Ui JEMOHCTpALUU
npasuia Jlenna
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