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IHHOACHUTEJBbHAA 3AIITMCKA

CopneprkaHue IporpaMMbl HalpaBJIeHO Ha OPMUPOBAHUE ECTECTBEHHOHAYYHON IPAMOTHOCTH yJAIUXCS U
OpTraHMu3aIUI0 U3yueHus: GU3UKH Ha JesTEIbHOCTHON OCHOBE. B Hell yUUTHIBAIOTCS BO3MOKHOCTHU IIPeIMeTa
B peanm3anmu Tpedoannii ®I'OC OO0 K mraHupyeMbIM JTHYHOCTHBIM M METANPEAMETHBIM Pe3yJIbTaTaM
00y4eHUsI, a TAK)Ke MEKITPEIMETHBIC CBSI3H €CTECTBEHHOHAYYHBIX y4eOHBIX IIPEIMETOB HAa YPOBHE
OCHOBHOTO 00111er0 00pa3zoBaHusl.

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O ITPEIMETA «®PU3UKA»

Kypc dusuku — cucremMoo0pa3yromuii JJis €CTECTBEHHOHAYYHBIX YUEOHBIX MTPEIMETOB, ITOCKOIBKY
(u3mUecKre 3aKOHBI JIS)KAT B OCHOBE MIPOIIECCOB M SIBIICHUH, H3y9aeMbIX XUMHUCH, ONOJIOTHEl, aCTPOHOMUEH
U pusndeckoi reorpadueit. @u3nka — ITO MPEIMET, KOTOPHIH HE TOJLKO BHOCHT OCHOBHOM BKJIAJI B
€CTEeCTBEHHOHAYYHYIO KapTUHY MUpPa, HO U MPEAOCTABISIET Hanbosiee siCHbIe 00pa3Iibl MPUMEHEHUS HAYYHOTO
METO/JIa TIO3HAHMS, T.€. CIIOCO0a IMOTYICHUS JOCTOBEPHBIX 3HAHMM 0 Mupe. Hakowrer, ¢pusznka — 310
MpeaMET, KOTOPBIM HAPALY C IPYTMMU €CTECTBEHHOHAYYHBIMU MPEMETaMU JTOJDKEH 1aTh MIKOJIbHUKAM
MpecTaBiIeHuE 00 YBIEKATEIFHOCTH HAYYHOTO UCCIIEIOBAHMS M PAIIOCTH CAMOCTOSITEILHOTO OTKPBITHS
HOBOTO 3HAHMSI.

OnHa U3 rIaBHBIX 3a/1a4 (GU3UIECKOTO 00pa30BaHUS B CTPYKTYpE OOIIET0 00pa30BaHMs COCTOUT B
(hbopMHUPOBaHUH €CTECTBEHHOHAYYHOW TPaMOTHOCTH M UHTEPECa K HAYKEe Y OCHOBHOW MacChl 00yJaroIInXCs,
KOTOpBIE B JJalIbHEWIIEM Oy1yT 3aHATHI B CAMbIX pa3HO 00pa3HbIX cdepax aedarenbHocTu. Ho He MeHee
BAKHOM 3aj/1aueil SIBJICTCS BBISBJICHHUE U MOATOTOBKA TAAHTIMBBIX MOJIOJIBIX JTFOJIEH JJISI IPOAOTIKEHUS
o0pa3oBaHus U HaJbHEHIIEH MPOGECCHOHAITBHON JAEATETLHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
UCCJIETOBAHUM U CO3aHUU HOBBIX TexHOJorui. CorinacHo NpUHATOMY B MEXIYHAPOJAHOM COOOIIECTBE
omnpezeneHuto, EcrecTBeHHOHAayYHAs TPAMOTHOCTH — 3TO CITIOCOOHOCTH YeJI0BEKa 3aHUMATh aKTUBHYIO TPaXK-
JAHCKYIO TTO3HIINIO TTO OOIIIECTBEHHO 3HAYNMBIM BOTIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMH HayKaMu, U €T0
TOTOBHOCTh HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HeaMH. HaydHOrpaMOTHBIN YETOBEK CTPEMHUTCS
y4acTBOBaTh B apTYMEHTHPOBAHHOM OOCYKJICHUH MPOOIJIeM, OTHOCSIIINXCS K €CTECTBEHHBIM HayKaM H
TEXHOJIOTHSIM, YTO TPeOYET OT HEro CJIEIYIOMINX KOMIETEHTHOCTEMH:

— HaY4HO 00BACHATE SIBJICHHUA,
— OLCHHUBATHh U IIOHUMATh 0COOEHHOCTH HAaY4YHOT'O UCCJICIOBAHUA,
— HHTCPHUPCTUPOBATH JAHHBIC U UCIIOJIb30BATHh HAYUHBIC JOKA3aTCIbCTBA JJI IIOJTYUCHUS BHIBOJOB.

W3yuenne pu3nku ciocoOHO BHECTH PEIIAIONINNA BKJIa B (POPMHPOBAHNE €CTECTBEHHOHAYYHON
IPaMOTHOCTH O0YYaIOLIHXCSI.

HEJIM U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA>

[enu u3ydyenus GU3NKKU Ha ypOBHE OCHOBHOIO 0011ero 00pa3oBaHus onpeaencHs! B Konnenuun
npenojaBaHus yueOHoro npeamera «dusuka» B 00pa3oBaTeabHbIX Oprannzanusx Poccuiickoit @enepanum,
peanu3yrolmx OCHOBHbIE 00111€00pa3oBaTeIbHbIE IPOTPaMMBI, YTBEPKIEHHOM pemenneM Komieruun
MunncrepcTBa npocserienus: Poccuiickoit @eneparun, mpotokoi ot 3 nekadps 2019 r. Ne [1K4BH.

Lenu nzydyenus Gu3mnku:

— npuoOpeTeHne HHTepeca U CTpeMIIEHHs 00yUJalOIMUXCs K HAYYHOMY W3YYEHHUIO PUPOJIbI,

pa3BUTHE WX MHTEJUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEIH;

— Pa3BUTHUC HpG[[CTaBJICHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUSA U (bOpMPIpOBaHI/Ie HNCCICA0BATCIILCKOI'O

OTHOIICHUA K OKPYXAIOIIUM ABJICHUAM,



— (¢opMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3Y4eHHUsI OCHOB CTPOCHUS MaTepUH U
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

— (dopmupoBaHHE MPEACTABICHUIN O POl (DU3UKH JIJIS Pa3BUTHUS IPYTHX €CTCCTBCHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIi;

— pa3BUTHE NPEJCTABICHUN O BOBMOXKHBIX chepax Oyayielt npopecCuoHATbHON NesATeNbHOCTH,
CBA3aHHOU ¢ (U3UKOH, MOATrOTOBKA K JlajdbHEHWIIEMY 00YUYE€HHIO B ’TOM HaIlPaBJICHUU.

JlocTikeHue 3THX IIeieil Ha ypOBHE OCHOBHOTO 001Iero 00pa3oBaHus 00€CIeYnBaCTCs pelieHuEeM
CIIeTyIOIINX 3a]au:

— ano6peTeHHe 3HAHWUM O AUCKPETHOM CTPOCHHH BEIICCTBA, O MCEXAHUYCCKUX, TCIIJIOBBIX,
SJICKTPHYCCKUX, MAIHUTHBIX U KBAHTOBBIX SBJICHHUAX,

— MpHOOpeTeHrne YMEHUI OMUCKHIBATh U O0BACHATH (PU3UUYECKUE SIBJICHHSI C UCIIOJIBb30BaHUEM
MOJTYYEHHBIX 3HAHUM;

— OCBOCHHUC MCTONOB PCIICHUA HpOCTeI\/'IIJ_II/IX paC‘{éTHHX 3a71a4 ¢ UCIIOJIb30BaHHUCM (1)I/I3I/I‘-ICCI(I/IX
Moz[eneﬁ, TBOPYCCKUX U MMPAKTUKOOPHUCHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6HIOI[aTB MMPUPOAHBIC SIBJICHUSA WU BBIIIOJIHATD OIIBITHI, Ha60paTOpHLIC pa60TLI n
9KCIICPUMCHTAJIBHBIC UCCIICJOBAHUA C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOEHHE pUEMOB paboThI ¢ HHPOpMaLUel pusnyeckoro cojepkaHus, BKIOYas HHGOPMALUIO O
COBPEMEHHBIX JIOCTHKEHHUAX (PU3UKH; aHAIN3 U KPUTHUECKOE OLICHWBAaHUE HH(OpMAIIU;

— 3HAKOMCTBO cO c(hepamu MpodecCHOHANBHON eI TETbHOCTH, CBSI3aHHBIMU C (PU3UKOH, U
COBpPCMCHHBIMHA TCXHOJIOTUAMH, OCHOBAHHBIMH HAa JOCTUKCHUAX (I)I/I3I/I‘-IGCKOI>'I HAyKH.
MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBerctBuu ¢ ®I'OC OO0 dusuka gpugercsa 00g3aTeNbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
obmrero oopazoBanus. [laHHas mporpaMma MpeaycMaTpuBaeT u3yvueHue U3k Ha 6a30BOM YPOBHE B 8
Kilacce B 00béMe 68 yacoB 10 2 yaca B HEJIEN.



COJEPKXAHUE YYEBHOI'O IPEAMETA

Pa3zgea 1. TemioBble ABJI€eHUSA

OCHOBHBIC TOJIOKEHHS MOJIEKYJIIPHO-KMHETHYECKOM TEOpHUU CTPOCHHMs BellecTBa. Macca M pa3Mephl
aTOMOB M MOJIEKYJI. OIBITHI, TOATBEPKIAIOIINE OCHOBHBIE TIOJI0KEHUS MOJICKYIIPHO-KHHETUIECKON TEOPHH.

Monenu TBEpAOTO, KHUIKOTO U Ta3000pa3HOT0 COCTOSIHUM BeecTBa. Kpucraminyeckue u aMmop@Hble Tena.
OO®bsicHEHHE CBOMCTB ra3oB, )KUJKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOXKEHUHN MOJIEKYISIPHO-KMHETUYECKOM
teopuu. CMauMBaHKE U KallWUIApHBIE IBJIEHUS. TeraoBoe pacuiMpeHue 1 ckaTHe.

Temnepartypa. CBsi3b TEMIEPATYPhl CO CKOPOCTHIO TETIOBOTO JIBUKEHHS YACTHII.

Buytpennsis sneprus CriocoObl U3MEHEHUsI BHYTPEHHEH 3HEpruu: TeIionepeiaya U COBeplIeHre padoThl.
Buael Tenonepenayn: TeMI0NPOBOAHOCTD, KOHBEKLINS, U3ITyYCHHE.

KonnyectBo TerioTsl. Y aenbHas TEIIOEMKOCTb BelecTBa. Teroo0MeH U TeMI0BOEe paBHOBECHE.
VYpaBHeHue TermoBoro 6ananca. [InaBnenue u oTBepieBaHue KPUCTAIUIMYECKUX BEILECTB. Y 1eTIbHAS
TeruioTa miasieHus. [lapooOpasosanue u konneHcauus. Mcnapenne (MC). Kunenue. VY nenbHas Temiora
napooOpa3zoBaHMs. 3aBUCUMOCTb TEMIIEPATyphl KUIIEHUs OT aTMoc(epHOro faBieHus. Bnaxxnocts Bo3nyxa.

OHeprus ToIIMBa. Y AeNIbHAS TEIUIOTa CTOPAHMS.

[Mpunnune padoTs! TertoBsix neurareneid. KITJ] Tenmmosoro neurarens. TemnnoBble ABUraTeNn U 3a1UTa
okpyxatomieit cpeasl (MC). 3akoH coXpaHEeHUs M IPEBpaIleH s YHEPIUU B TEIUIOBBIX mporeccax (MC).

Hemoncmpayuu
. HaGnronenne OpOyHOBCKOTO JBM>KEHUS
. Habmronenune nuddyzun
. HabGnroenue siBieHuit cMaunBaHus U KalWJUIIPHBIX SIBICHUH
HaGnroienue TeroBoro pacmpeHus Tei
V3meHeHne naBiaeHus ra3a npyu K3MEHEHNH 00bEMa U HarpeBaHUH WM OXJIAXKICHUH
IIpaBuna u3MepeHus TEMIIEPATYPBI
. Buae! reruionepenaun
. Oxnax7ieHue npu COBEPLICHUN pabOThI
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. HarpeBanue npu coBepiiieHnu paboThl BHEITHUMHU CHIIAMH
10. CpaBHeHHE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaOnroneune KUIIeHUs

12 .HaGmroieHue moCTOsTHCTBA TEMITEPATYPHI MPH TUIABJICHUN
13. Mopenu TEIIOBBIX ABUTaTeNei

Jlabopamopusie pabomot u onvinol

1. OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYISIPHOT'O IPUTSKEHUS

2. OTBITHI 10 BRIPANIMBAHUIO KPHCTAIJIOB IOBAPEHHOM COJIM MJTH caxapa

3. OnbITHI 10 HAOJIOICHHUIO TEIUIOBOTO PACIIMPEHUS Ta30B, KHUIKOCTEH M TBEPABIX TEI

4. OmnpeneneHue AaBiICHUS BO3Ayxa B OAJJIOHE MITIPUITA

5. OnbITHL, AEMOHCTPUPYIOIIME 3aBUCUMOCTD JaBJICHUS BO3/lyXa OT €ro o0bEMa U HarpeBaHUs WU
OXJIaKJCHUS

6. [IpoBepka rUITOTE3bI TUHEHHOW 3aBHCHMOCTH JTHHBI CTOJIONKA KUJIKOCTH B TEPMOMETPUICCKON TPYOKe
OT TEMIIEPaTyphl

7. Habmronenue n3MeHeHUsl BHYTPEHHEW SHEPTUu Tejla B pe3ysbTaTe Terionepeaadyu U paboThl BHEIIHUX
cuI

8. UccnenoBanue sSBICHUS TEITIOOOMEHA MTPU CMEITMBAHUN XOJIOTHOW M TOPSTYEH BOIBI

9. OmpenenieHre KOJMYECTBA TEIUIOTHI, MOIYYEHHOTO BOJOH MPH TEIUIOOOMEHE C HATPETHIM
METAININYECKUM LIJIUHAPOM



10. Onpenenenue yaensHOM TETUIOEMKOCTH BEIIECTBA
11. WUccnenoBanue mporecca UCIapeHHst

12. Onpenenenne OTHOCUTEIBHOM BIIAXKHOCTH BO3/IyXa
13. Onpenenenue yaenbHON TETIIOTH TUIABICHUS JIb/1a

Pa3gen 2. DinekTpuyecKre ¥ MArHUTHbIE SIBJEHUSA

OnekTpuzanus Tei. JBa poaa aneKkTpudeckux 3apsaaoB. BzanmosenictBue 3apspkeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTH CHJIbI B3aUMOJICHCTBUS 3aPs>KEHHBIX TEJ OT BEJIMYMHBI 3aPSI0B U PACCTOSTHUS MEXKIY TEJIaAMM).

DnekTpuueckoe mosie. HampsuokEHHOCTD AEKTPUYecKOTo moJst. [IpuHIHIT Cynepro3uIiuy JeKTPUIECKIX
ToJieH (Ha Ka4YeCTBEHHOM YPOBHE).

Hocurenu snexktpudeckux 3apsaoB. DIeMeHTapHBIN dIeKTpuieckuid 3apsan. Ctpoenue atoma. [IpoBogHukm
Y JUDJICKTPUKU. 3aKOH COXPAHEHUS DJICKTPUUECKOTO 3apsija.

DIIEKTPUUECKUI TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUICCKOTO TOKA. MICTOUHUKH MMOCTOSIHHOTO TOKA.
JleficTBUS 2JIEKTPUUYECKOro TOKa (TEIIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHH TOK B KHIKOCTAX
Y Ta3ax.

Onektpuueckas nenb. Cuina Toka. DiekTpuueckoe HanpspkeHrne. COnpoTUBIECHUE TPOBOIHUKA. Y IEIbHOE
COMpoTHBIIEHHUE BellecTBa. 3akoH OMma ans ydyactka nenu. [locnenoBarenbHoe U mapamieabHOE COSTUHEHUE
MIPOBOHUKOB.

PaboTa 1 MOIITHOCTH 7IeKTpUUecKOoro Toka. 3akoH Jkoyns— JleHmna. DiaeKkTpuyecKkue 1eny 1 moTpeOnuTen
AJIEKTPUIECKOM dHEpruu B ObITY. KopoTkoe 3ambIkaHue.

[locTossHHBIE MarHuThL. B3auMoaeiCTBUE MOCTOSHHBIX MArHUTOB. MarHutHoe moJie. MarHutHoe moJe
3eMJIM ¥ €ro 3HaueHue i ’KU3HU Ha 3emie. OnbIT Ipcerena. MarHuTHOE M0JIe SJIEKTPUYECKOTO TOKa.
[IpumeHeHue IeKTPOMAarHuTOB B TeXHUKE. J(elicTBHE MarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.
DNEeKTPOBUTATENb IOCTOSTHHOTO TOKa. Vcronb3oBaHue 21eKTpoABUraTeNe B TEXHUUECKUX YCTPOMUCTBAX U
Ha TPaHCIIOpTE.

Oneitel Dapanes. SBnenue nexkTpoMaruuTHor nHAyKuH. [IpaBuio Jlenma. Dinekrporeneparop. CriocoObl
MOJIYYEHUS DNIEKTPUIECKON YHEPTUU. DIIEKTPOCTAHIIUU Ha BOZOOHOBISIEMBIX UCTOYHUKAX YHEPTUH.

Hemoncmpayuu

DIIeKTpU3aIs T

JIBa poJia aJIeKTpUUECKUX 3aps/I0B U B3AUMOICHCTBHE 3apsHKCHHBIX TEIl
Y CTpPOHCTBO U IEUCTBUE HIIEKTPOCKOIIA

DnekTpocTaTuuecKasi UHAYKLUS

3aK0H COXpaHEHUS JIEKTPUUECKHUX 3apsI0B

[TpoBOTHUKY ¥ TUIIEKTPUKH

MopaenupoBaHH€e CUIIOBBIX JIMHUN AIEKTPUUECKOTO MOJIS

W CcTOYHUKHY MOCTOSSHHOTO TOKA
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JleiicTBUS AJIEKTPUUECKOTO TOKA

[EY
o

. DJIEKTPUYECKUHN TOK B KUJIKOCTH

-
-

. ['a30BBI1 pa3psn

[EY
N

. I3MepeHune cuiibl ToKa aMIepMeTpoM

=
w

. I/I3MepCHI/I€ QJICKTPHUYCCKOIr0 HAIMPsKECHUA BOJIBTMCTPOM

[EEN
N

. Peocrar u maraszuH conpoTuBIECHUN

[EY
(S}

. B3aumoelictBre moCTOSIHHBIX MAaTHUTOB

[EY
(3]

. MOHCJ’IHPOB&HI/IG HCBO3MOXHOCTH pa3acICHUSA IIOJTOCOB MarHuTa

[EY
\‘

. MOHCJ’II/IpOBaHI/Ie MAarHATHBIX ITOJIEW MOCTOSHHBIX MAarHUTOB

[EY
oo

. OmpeIT OpcTena



19. MarauTHoe 1oJyie ToKa. DJIEKTPOMarHuT

20. [leficTBME MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM

21 DaexTpoABUTaTENb MOCTOSHHOTO TOKA

22. VccenoBanue SIBICHUS QJIEKTPOMArHUTHON WHIYKITUH

23. OnbiTel Papajes

24. 3aBUCUMOCTH HaIlPaBJICHHUS UHAYKIIMOHHOTO TOKa OT YCIOBHUH €r0 BOSHUKHOBEHHUS
25. DieKTporeHepaTop MOCTOSHHOTO TOKa

Jlabopamopusie padbomot u onvimot

OnbITHI 10 HAOJIIOCHUIO IEKTPU3ALMU TeJl UHAYKLIUEH U IPU CONPUKOCHOBEHUU
HccnenoBanue neHCTBUS SJIEKTPUUECKOrO MO Ha TPOBOJAHUKH U AUDJICKTPUKHI
C6opxka 1 npoBepka padOThI IEKTPUIECKOH LIENH MOCTOSTHHOTO TOKa

W3mepenue u peryaupoBaHue CUIIBI TOKA

a s wnh e

W3mepeHue u perynupoBaHue HapsKeHUS

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOp, OT CONMPOTUBICHUS pe3UcTOpa U
HaNpsDKCHUS Ha PE3UCTOpPe

7. OIBITHL, IEMOHCTPHUPYIOLIUE 3aBUCUMOCTD 3JIEKTPUYECKOTO COIIPOTHBIICHHS TPOBOIHUKA OT €T0 JUINHBI,
TUTOIIAIH MTOTIEPEYHOr0 CEUEHUs U MaTepHraa

8. IIpoBepka mmpaBuiia CJI0KEHUS HANPSDKEHUM IPU MOCIIEJ0BATEIbHOM COEJTUHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mpaBuiia Juis CUIIbI TOKA IPU MapaJIeIbHOM COEAMHEHHH PE3HCTOPOB

10. Onpenenenue padOTHI ANMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP

11. Onpenenenue MOITHOCTH JIEKTPHUECKOTO TOKA, BBACIAEMON HAa PE3UCTOpE

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYIIETO Yepe3 JaMIIOUKy, OT HalpsHKeHUs Ha HEel

13. Onpenenenue KI1JI narpeBaresns

14. ViccnepoBanne MarHUTHOTO B3aUMOIEHCTBHSI TOCTOSIHHBIX MAarHUTOB

15. V3yuenre MarHuTHOTO TOJISI IOCTOSTHHBIX MarHUTOB MPH UX 00BEINHEHUH U Pa3AeICHUN

16. UccnenoBanue NeiicTBUS 3JEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH CHJIBI B3aUMOICHCTBUS KAaTYIIKH C TOKOM M MarHuTa oT
CHJIBI TOKA U HAIIPaBJICHUS TOKA B KaTYILKE

18. U3zyuenue aeiicTBUSE MArHUTHOTO TOJISt HA IPOBOJHHUK C TOKOM

19. KoncrpyupoBanue u u3ydeHHe pabOTHI AJIEKTPOBUTATEIIS

20. Uzmepenne KI1/] anexTponBuraTeabHOil yCTaHOBKH

21. OnBITH IO UCCIICAOBAHUIO SIBICHUS SJICKTPOMArHUTHON MHIYKIIMU: UCCIIETOBAaHIE U3MEHEHHUI

SHAYCHHA U HAITPABJICHHA MHAYKIIMOHHOI'O TOKa



IHNJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenue ¢pusuku B § Kacce HANPaBICHO HA JOCTHXKEHUE 00yUYaIOMUMHUCS JIMYHOCTHBIX,
MeTaInpeIMETHBIX U MPEIMETHBIX PE3yIbTaTOB OCBOCHUS y4EOHOIO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMPOSIBJICHUE UHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PM3UUECKOM HAyKH;
— IEHHOCTHOE OTHOILEHHE K JOCTIKEHHSIM POCCHMCKHUX YUEHBIX (DU3UKOB.
I'pasxcoanckoe u 0yxo6no-upagcmeennoe 60cnumanue:

— TFOTOBHOCTb K aAKTUBHOMY Y4aCTHUIO B OGCY)KI[GHI/II/I OGH.IGCTBGHHO-?)HE[‘-II/IMBIX 1 3THYCCKHUX HpO6HeM,

CBSI3aHHBIX C MIPAKTUYECKUM MPUMEHEHHUEM TOCTHKEHUN (PU3UKY;
— OCO3HaHHUE BaXHOCTU MOPAJIBHO-ITUYECKUX IIPUHLIUIIOB B ACSATEIBHOCTH YYEHOIO.
Icmemuueckoe eocnumanue:

— BOCHPHUATHE ICTETUYECKUX KAaueCTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO ITOCTPOEHHUSI, CTPOr'OCTH,
TOYHOCTH, JJAKOHUYHOCTH.

lleunocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HAYKH KaK MOIIHOI'O MHCTPYMEHTA NO3HAHUS MUPa, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUMN, BaKHENIIEH COCTABIISIIOLIEN KYJIbTYPHI,

— pa3BUTHE HAYYHOH JIF0003HATEIBHOCTH, HHTEpECa K UCCIIeI0BATEIbCKON 1EATEIbHOCTH.
Dopmuposanue Kyaomypol 300p06ba U IMOYUOHATLHO20 0J1A20NOSIYUUA:

— OCO3HaHME LIEHHOCTH 0€30MacHOro 00pas3a *U3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MUpE,
Ba)KHOCTH TIPABWJI 0€301TaCHOTO TMOBEICHHS Ha TPAHCIIOPTE, HA JOPOTaX, C JIEKTPUUECKUM U TETNTIOBBIM
000py/I0BaHUEM B IOMAIITHUX YCJIOBHSIX;

— c(hopMHpPOBaHHOCTH HaBbIKa pediIeKCUu, IPU3HAHUE CBOETO MpaBa Ha OMMUOKY U TAKOT'O K€ MpaBa y
JPYrOro 4enoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHN ITPAKTHUYCCKUX 3a/1a1 (B paMKax CEMbH, IIKOJIbBI, TOPOaAa, Kpaﬂ)
TEXHOJIOTHYECKOH U COHH&J’IBHOﬁ HaIIpaBJICHHOCTH, Tpe6y101m/1x B TOM 4YHCJIC U (1)I/I3I/I‘16CKI/IX 3H8.HI/II71;

— HHTEpec K MPaKTHUYECKOMY H3yUeHHUI0 Mpodeccuid, CBSI3aHHBIX C (PU3HKOM.
IKonozuueckoe gocnumanue:

— OpHUCHTAlUA Ha IPUMCHCHUC (I)I/I3I/I‘IeCKI/IX 3HAHUM JJI1 peuicHuA 3a1a4 B o0Oactu 01<py>1<a101116171
CpCabl, INIAHUPOBAHUS IMOCTYIIKOB U OLICHKHU UX BO3MOKHBIX MOCIEACTBUI JIJIS OKPY)KaIOIJ_ICI\/'I CpCanl;

— OCO3HAHHE TIJI00aJBHOIO XapakTepa SKOJIOTMYECKUX MPOOJIEeM U IMyTel UX perIeHus.

Aoanmauyus 00yyarouecoca K U3MEeHAIOUWUMCA YC108UAM COUUATLHOI U RPUPOOHOIL CPeObl:

— HOTpe6HOCTL BO BSaHMOl[eﬁCTBHH IIpH BBIITOJTHCHHUN I/ICCJIC,Z[OBaHI/Iﬁ " IPOCKTOB (I)H3I/I"ICCKOI>'I
HAIpaBJICHHOCTU, OTKPBITOCTDb ONBITY U 3HAHUAM APYTUX;

— HOBBIIICHUEC YPOBHSA CBOCH KOMIIETCHTHOCTH 4Cpe3 MPAKTHYCCKYIO ACATCIbHOCTD,

— HOTpe6HOCTL B (I)OpMI/IpOBaHI/II/I HOBBIX 3HaHHﬁ, B TOM 4YHCJIC (bOpMy.TII/IpOBaTB nacu, IMOHATHA,



TUTIOTE3bI O (PU3WUYECKHX OOBEKTAX W SIBJICHUSX;
— oco3HaHue Ne(UIUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 001acTH pU3MKH;
— IUTAHUPOBAHHE CBOCTO PA3BUTHUS B IPHOOPETCHUU HOBBIX (DU3MYCCKUX 3HAHHIA;

— CTPEMIJICHUC aHAJIM3UPOBATH U BBIABIIATH B3AUMOCBA3U IIPUPOIHIL, OGH.[GCTBB. 1 5KOHOMUKH, B TOM
YHUCJIC C UCIIOJIBb30BAaHHUECM q)HSI/I‘IeCKI/IX 3H8.HI/II>’I;

— OIICHKA CBOUX JICUCTBUM C YIETOM BIUSHUS Ha OKPYKAIOIIYIO CPElY, BOSMOXKHBIX II00ATbHBIX
OCJIEICTBUH.
METAINIPEAMETHBIE PE3YJIbTATBI

YHuBepcalbHbIC TO3HABATEIIbHBIC JCUCTBUS

ba3zoevie nocuueckue oeiicmeun:
— BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB (SIBICHUH);
— YCTaHaBIIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(DUKAINK, OCHOBAHUS 7151 0000IICHUS U CPAaBHEHUS;

— BBIBIIATH 3aKOHOMEPHOCTH U IIPOTUBOPEUHS B PaCCMaTpUBAeMbIX (haKTaX, JaHHBIX U HAOIIOJACHUSX,
OTHOCSAIIMXCS K (PU3UUECKUM SIBICHUSIM;

— BBIABJIATH NPUYIUHHO-CICACTBCHHBIC CBA3U IIPU U3YUCHUUN (1)I/IBI/II-ICCKI/IX SIBJICHUMN U IpoONLECCCOB,
ACJaTb BBIBOABI C UCITIOJIB30BAHUEM ACAYKTUBHBIX U MHAYKTHBHBIX yMO3aKJHOLI€HI/If/'I, BbIABHUI'AaTh
THUIIOTE3bI O B3AUMOCBA3AX (1)I/ISI/I‘~IGCKI/IX BCJINYHH,

— CaMOCTOSTENbHO BBIOUPATH CIIOCO0 peleHus yueOHoM pusnueckoit 3a1aun (CpaBHEHNE HECKOJIBKUX
BapHaHTOB PELIEHUs, BBIOOp Hanbosiee MOAXOAIIETO C YUETOM CaMOCTOATEIbHO BbIIEIEHHBIX
KpUTEPUEB).

ba3zoevie uccneoosamenvckue oeticmeu:
— HCIOJI30BaTh BOMPOCHI KaK UCCIIEIOBATEILCKUI HHCTPYMEHT IMO3HAHUS;

— MPOBOAUTH [0 CAMOCTOSITEILHO COCTABIIEHHOMY IJIaHY OMBIT, HECJIOKHBIN (PU3NYECKUit

SKCIICPUMCHT, HEOOJIBIIIOE HCCIICIOBAaHHUC (1)I/I3I/I‘ICCKOFO SIBJICHUS

— OLCHHMBATh HA IPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(I)OpMaI_II/IIO, MOJIYYCHHYIO B X01€ UCCIICIOBAaHHNA
HJIN SKCIICPUMCHTA,

— CaMOCTOATENbHO (GOPMYIUPOBATH 0000IIIEHNS U BBIBOJBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS, OTIbITA, UCCIIEIOBAHNS,

— MPOTrHO3UPOBATH BO3MOKHOC JaJbHeHIIee pa3sBUTHE CI)I/I3I/I‘ICCKI/IX MpoNHecCCoB, a TaKKEC BbIABUT'ATb
MPECAITOJIOKCHUA 00 ux Pa3BUTHH B HOBBIX YCJIOBHUAX U KOHTCKCTAxX.

Paboma c unghopmayueir:

— TPUMEHSTH PA3JIMYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIpOChl IIPH MOUCKE U 0TOOpe HHPOPMALIUU UITH
JTAaHHBIX C YU4ETOM NpeASIOKEHHON yueOHO! (pu3nuecKoil 3a1aun;

— aHaJIM3UpPOBaTh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH MH(OPMAIIHUIO PA3TUYHBIX BUIOB U (hOpM
MpeACTaBICHUS;

— CaMOCTOSTENIFHO BBIOMPATh ONTHMAJIbHYIO (hOpMY IpEeACTaBICHUS HHPOPMALIUN U WILTIOCTPUPOBATH

peraemMble 3a/1a41 HECIOKHBIMU CXEMaMH, TUarpaMMaMiy, HHOM IrpauKoi M X KOMOMHALIUSIMH.

YHHBepcaanHe KOMMYHHKATHBHEBIC I[CﬁCTBHH



Obwenue:

— B X0Jie O0CYXIIeHHsI YUeOHOTO MaTepHaia, pe3yIbTaToB JJa00paTOPHBIX padOT M MPOSKTOB 331aBaTh
BOIIPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI U BBICKA3bIBATh WJICH, HAIICJIICHHBIC HA PEIICHHUE 3a/1aud 1
nojiep >kaHue 01aroXenaTeIbHOCTH OOIICHNUS;

— COTOCTaBJIATh CBOU CYXACHHUS C CYKICHUSIMH IPYrUX YYaCTHUKOB J1Majora, OOHapyKuBaTh
pasiiniue u CXoACTBO HOSHHHﬁ; BBIpAXXaTh CBOXO TOYKY 3PCHUSA B YCTHBIX U TIMCbMCHHBIX TCKCTAX,
MyOJINYHO TPENICTABIATH PE3YJIbTAThl BHIIOJTHEHHOTO (PU3HMUYECKOTO OTIBITA (IKCIIEPUMEHTA,
WCCIIEIOBAHUS, TIPOCKTA).

Coemecmnasn desamenvHocmb (COMPYOHUYECMB0):

— TIOHUMATh ¥ HCIOJI30BATh MPEUMYIIECTBA KOMAHIHOW Y HHIMBHTyaIbHOM PabOTHI MPHU PEIICHUH
KOHKPETHOHN (hU3UIECKOM TPOOIEMBI;

— MPUHHUMATh LU COBMECTHOH ACATCIBbHOCTH, OPIraHU30BBIBATH I[CﬁCTBPIfI o €€ JOCTHXKEHUIO:

pacrpeaessaTh poJik, 00CYXIaTh MPOIECCHI H PE3yIbTaThl COBMECTHON PabOThI; 000011aTh MHEHUS
HECKOJIbKUX JTFO/ICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTBI, JOCTHUI'asl KaYCCTBCHHOI'O PE3YyJIbTaTa 110 CBOCMY HAIIPpAaBJICHUIO U
KOOpAUHHUPYA CBOU JIEHCTBHS C APYTUMU YICHAMH KOMAH/bI;

— OILICHUBATh Ka4C€CTBO CBOCT'O BKJIaJa B O6H.[PII>1 MMPOAYKT IO KPUTCPUAM, CAMOCTOATCIILHO

C(I)OpMy.]'II/IpOBaHHBIM YuaCTHUKaMH B3aUMOCHCTBUS.

YHuBepcanpHbIe PETYISTUBHBIE NEHCTBUSA

Camoopzauu;zauuﬂ:

— BBISBJIATH MPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIUSIX, TPEOYIOMIHNX JJIsl peIIeHUs] PU3HIECKUX
3HAHUM;

— OPUEHTUPOBATHLCS B PA3NMYHBIX MOAX0AAX IPUHATUS PELICHUN (MHIUBUAYAIbHOE, IPUHATUE
pEeLlIeHUs B IpyMIe, IPUHATHE PELLIEHUI TPYIION);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUSA (bHBH‘ICCKOﬁ 3aJa49y WJIH IlJIaHa UCCIICA0BaHUs C

Y4€TOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH NPEAJIaracMble
BApUAHTHI PEIICHUN;

— JIeJ1aTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIIICHNE.
Camokonmpons (pegpnexcusn):
— JlaBaTh a/ICKBaTHYIO OLIEHKY CUTYal[My U IIpe/jiarath IiaH e€ U3MEHEeHHUS,

— OOBSICHATH IPHUYUHBI TOCTHIKCHUS (HETOCTHIKCHHS) PE3YIbTATOB JAEATSILHOCTH, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCHTDB KOPPEKTUBEI B ACATCIIBHOCTD (B TOM YHCJIC B X0/ BBIITOJIHCHUA (1)I/I3I/ILI€CK01"O HUCCIICA0BaHUA
U HpOGKTa) Ha OCHOBC HOBBIX O6CT05ITCJ'IBCTB, HN3MCHUBIIHNXCS CHTyaHHﬁ, YCTAHOBJICHHBIX OIHI/I6OK,
BO3HUKIINUX pr,HHOCTCfI;

— OHCHHUBATb COOTBCTCTBUEC PE3YyJIbTAaTa LCJIN U YCIIOBUAM.
3M0ull0HaJleblﬁ unmesieKkm:

— CTaBHUTH ce0s Ha MECTO APYTOro 4€JI0BCKa B XOAC CIIOpa UK JUCKYCCHUU HAa HAYYHYIO TEMY,
MMOHUMAaTb MOTHBbI, HAMCPCHUS U JIOTUKY APYIOro.



Ilpunamue ceoa u opyeux:

— TpU3HABaTh CBOE MPABO HA OIIMOKY NPHU PEHICHUN (PU3UIECKUX 3a]a4 WA B YTBEPKICHUIX HA
HAy4HBIE TEMBI U TAKOE K€ IIPABO IPYroro.

INPEIMETHBIE PE3YJIBTATbDI

[IpenmeTHBIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI OTPaXaTh C(HOPMUPOBAHHOCTD Y 00YUaIOIIUXCS
YMEHHH:

— HCIOJIB30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIIIOBOE JBUKEHHUE aTOMOB U MOJIEKY!I,
arperaTHbIe COCTOSIHMS BEIIECTBA, KPUCTAIUIMYECKHE U aMOP(HbIE Tesa, HACHIICHHBIA U HEHACHI-
LICHHBIN [1ap, BIaXXKHOCTh BO3/1yXa; TEMIEPATypa, BHYTPEHHSSI SJHEPIUs, TEIUIOBOM JBUTATEIb;
AJIEMEHTAPHBIN ANEKTPUUECKUH 3apsif, JIEKTPUUECKOE 10JI€, IPOBOJIHUKHU U JUAIEKTPUKH, TOCTOSHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE I0JIE;

— pa3nuyaTh SABJIeHHs (TEIUIOBOE pacIIupeHHe/cykaTie, Terionepeiaya, TeIIOBOe paBHOBECHE,
cMayMBaHHe, KaWJUISIPHbIE SBJICHUS, HCTIapeHHe, KOHACHC AN, TUIaBlIEeHUE, KPUCTAITU3aLINs
(oTBepaeBaHue), KUTIEHUE, TEIUIONepeada (TerIONPOBOIHOCTb, KOHBEKIIMS, U3JIYUE€HUE); JIEKTPU3ALUs
TeJ, B3aUMO/JICHCTBHE 3apsI/IOB, IEUCTBUS NIEKTPUIECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE
MarHuToB, ICWCTBUE MArHUTHOTO TOJIS Ha MPOBOAHUK C TOKOM, SJIEKTPOMArHUTHAS UHAYKIIUS) TIO OTH -
CaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JaHHOE (PU3HUECKOe
SIBJICHUE;

— pAacro3HaBaTh NPOSIBICHUE U3YUYEHHBIX (DU3MUECKUX SBJICHHUN B OKpY’KalOIIEM MHUpE, B TOM YHCIIe
¢du3nueckue SBICHUS B IPUPOJIE: OBEPXHOCTHOE HATSKEHNUE U KalUJUIIPHbIE SBJICHUS B IPUPOJIE,
KpHUCTaJIBl B ipupoe, uzinydenue CoiHia, 3aMep3aHue BoJ0EMOB, MOpPCKUe Opu3bl, 00pa3oBaHue
POCHI, TyMaHa, HHEes, CHETa; SJEKTPUUECKHUE sIBICHUS B aTMochepe, HEKTPUIECTBO KHUBBIX OPraHU3MOB,;
MarHuTHOE 1oJie 3eMJIH, Apeild Moo COB, pOJIb MATHUTHOTO NOJIS AJIS )KU3HU Ha 3eMiie, IOJISIPHOE CH-
SIHUE; TIPU 3TOM NIEPEBOIUTH MPAKTHUECKYIO 3a/1auy B YUeOHYIO, BBIIETSATH CYILIECTBEHHBIE
CBOMCTBA/MpU3HAKU (PU3NUECKUX SBICHHIA;

— OIMCHIBATh U3YYCHHBIC CBOMCTBA TeJ U (PU3NYECKHE SBICHUS, UCIIONB3Ys (PU3NUECKIE BETHUNHBI
(TemmepaTypa, BHYTPEHHSS SHEPTHUsl, KOJIMYECTBO TEIJIOTHI, YAeJIbHas TEINIOEMKOCTh BEIIECTBA,
yZenIbpHas TeIIOTa IJIaBJICHUs, yelIbHasl TEeII0oTa HapooOpa3oBaHusl, yeabHas TeII0Ta CropaHus
TOIIMBA, KO3(PPUIIUEHT [10JIE3HOTO JEHCTBUSI TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/1yXa,
AIEKTPUYECKUH 3apsil, CHJIa TOKA, FIEKTPUUECKOE HANPsHKEHNE, COTIPOTUBRIIEHUE MPOBOIHUKA, YIEIbHOE
COMPOTHUBIICHUE BEIIECTBA, Pa00Ta K MOIIHOCTb NEKTPUUYECKOT0 TOKA); IPU OMHCAHUN IIPABUIIBHO
TPaKTOBaTh (PU3UUECKUI CMBICI UCIIOJIB3YEMBIX BEIMYMH, 0003HAUEHUS U €AUHULIBI (PU3MUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BEJIMYMHAMH,
CTPOUTH IPaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYMH;

— XapaKTCpU3oBaTb CBOMCTBa TCII, (l)I/I3I/I‘{eCKI/I€ SIBJICHUA U IIPOLECChI, UCITOJIb3Ysl OCHOBHBIC
ITOJIOXKCHUA MOHCKyanHO-KHHGTH‘ICCKOfI TCOPUHU CTPOCHHA BCUICCTBA, IIPUHIUII CYIICPIIO3UIIUHN roJieit
(Ha Kau€CTBCHHOM ypOBHe), 3aKOH COXpaHCHUA 3apaa, 3aKOH Oma AJIg ydaCTKa eI, 3aKOH I[)KOYJIH -
HeHua, 3aKOH COXpPaHCHUA SHCPTHUHU; ITPU 5TOM daBaThb CJIOBCCHYIO q)OpMy.HI/IpOBKy 3aKOHa U 3allhuChIBATh
€TI0 MaTCMATUYCCKOC BBIPAKCHUC,

— OOBICHATH (PU3UUECKUE MPOLIECCH M CBOMCTBA TeJl, B TOM YHCIIE U B KOHTEKCTE CUTYaLui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBISATH IPHYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HeHHe U3 | - 2 TOru4ecKux 11aroB ¢ ornopoi Ha 1 - 2 u3yueHHbIX CBOMCTBA (PU3UUECKUX SIBICHHIA,
($U3NUIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peliaTh pacuéTHbIC 3a/1auu B 2 - 3 IeHCTBHS, UCTIONb3YS



3aKOHBI ¥ (DOPMYJIBL, CBSI3bIBAIONINE (PU3MUECKUE BETUUMHBI: HA OCHOBE aHAIM3a yCIOBUS 3aa4un
3aIlUCBIBAaTh KPATKOE YCIOBUE, BBISBIIATH HEJOCTATOK JAaHHBIX JJIs PELICHUS 3a1a4H, BEIOUPATh 3aKOHBI
U GOpMyJIbl, HEOOXOAUMBIE AJIs €€ PeleHNs, TIPOBOAUTH PACUEThI U CPAaBHUBATH MOJYYCHHOE 3HAUCHHE
(bu3n4ecKoil BETUUNHBI C U3BECTHBIMU JAHHBIMU;

— PpacClio3HaBaThb HpO6J’IeM]':>I, KOTOPBIC MOKHO PCHINTDL ITPHU ITOMOIIA (I)I/I3I/I‘IeCKI/IX MCTOHOB; UCIIOJIb3YH
OIMMHMCAaHUC UCCIICAOBAHUSA, BBIACIIATE ITPOBCPACMOC ITPEAIIOJIOKCHUEC, OUCHUBATD NMIPABUJIBHOCTDL TOPAAKA
MPOBCACHUA UCCIICOAOBAHNA, ACIaTh BBIBOIBI;

— TPOBOIUTH OIBITHI 110 HAOIIOEHUIO (PU3MUECKUX SBICHUN MU (PU3HUECKUX CBOMCTB TEJ
(KanwIIsIpHbIE SIBICHUS, 3aBUCHUMOCTD JJAaBJICHUS BO3/yXa OT ero 00bEMa, TeMIepaTypbl; CKOPOCTH PO~
1[ecca OCThIBAHUS/HArPEBAHUS IPU U3TYUYEHUH OT L[BETa U3JTy4arollei/IorIomaroiiel HoBepXHOCTH;
CKOpOCTb MCIIApPEHMs BOJBI OT TEMIIEPATYPhI )KUIKOCTH U IIJIOIIAAN €€ MOBEPXHOCTH; MIEKTPU3ALIUS TEll
Y B3aUMOJICHICTBUE JIEKTPUUYECKUX 3apsAI0B; B3aUMOCHCTBUE ITIOCTOSHHBIX MarHUTOB, BU3YyaJIU3aLlUs
MAarHUTHBIX ITOJIEU IIOCTOSIHHBIX MarHUTOB; JE€HCTBUS MATHUTHOTI'O II0JISI HA IIPOBOJAHUK C TOKOM,
CBOMCTBA 3JIEKTPOMArHUTa, CBOMCTBA AJIEKTPOABUraTENS IIOCTOSHHOIO TOKA): (hOpPMYyIUPOBATh
IpoBepsieMble MPEATONI0KEHHUS, COOUPATh YCTAHOBKY U3 MPEI0KEHHOT0 000pyI0BaHHS; OIIUCHIBATh
XOJ1 OTIBITa U JOPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH NMPSAMbIE U3MEPEHHUS TEMIIEPATYPhl, OTHOCUTENIbHOM BIaXXHOCTH BO3/yXa, CHUJIbI TOKA,
HaAIPSDKEHUS € UCTOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATYUKOB (PU3NYECKUX BEJIIMYMH; CPABHUBATH
pe3yIbTaThl U3MEPEHUH C YIETOM 3aaHHOM a0COIIOTHOM MOTPEIIHOCTH;

— MPOBOAUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHON (DM3UYECKOM BEITMYUHBI OT JIPYTOH C
MCIIOJIb30BaHUEM TPSIMbIX U3MEPEHUH (3aBUCHMOCTh COIIPOTUBIICHHS MPOBOJHUKA OT €r0 JUIMHBI,
TUTIOMIA/IA TIOTIEPEYHOTO CEUYCHHUS U YAEIBHOTO COMPOTUBICHUS BEIIECTBA MPOBOJHUKA; CHIIBI TOKA,
UJYILEro Yepe3 MPOBOHUK, OT HAMPSKEHUS HA TPOBOIHUKE; UCCIIEIOBAHUE TTOCIICIOBATEILHOTO U Ta-
PaLIeILHOTO COSTMHEHUI MPOBOAHUKOB): TUTAHUPOBATH UCCIIEIOBAaHNE, COOUPATh YCTAHOBKY U
BBITIOJIHATh U3MEPEHUS, CICAYS MPEIIOKCHHOMY TUTaHy, (PUKCHPOBATh pe3yJIbTaThl OJYYCHHON
3aBUCHMOCTH B BUIC TaOJIUII U TpaUKOB, 1eJ1aTh BEIBOBI IO pe3yiIbTaTaM MCCIICI0BAHHUS;

— TPOBOJUTH KOCBEHHbIE U3MEPEHUs (PU3NUECKUX BETHUUH (yIesIbHAs TeIIOEMKOCTh BEILIECTBa,
CONPOTHBIIEHUE TIPOBOJIHUKA, pa00OTa U MOIIHOCTb AIEKTPUUYECKOT0 TOKA): INIAHUPOBATh U3MEPEHUS,
COOMPATh SKCTIEPUMEHTAIBHYIO YCTAaHOBKY, CIEeNysl PEI0KEHHOM HHCTPYKLIUH, U BEIYUCIISATH

3HA4YCHUE BEJIINYHHBI;
— co0oaTh MpaBuiIa TEXHUKK 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000pYI0BAHUEM;

— XapaxkTepu30BaTh NPUHIIHIIBI JEHCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOHCTB C OMOPOM
Ha MX ONMCaHUA (B TOM YHCIIE: CUCTEMa OTOIUIEHUS JOMOB, TUTPOMETp, TapoBasi TypOUHA, aMIIEpPMETD,
BOJIBTMETP, CYETUUK AIEKTPUUECKON SHEPTUH, dTEKTPOOCBETUTEIbHBIE TPUOOPHI, HarpeBaTEIbHbIC
ANEKTPONPUOOPHI (IPUMEPHI), IEKTPUUECKUE TPEIOXPAHUTENN; DJIEKTPOMArHUT, AJIEKTPOABUTaTENb
MIOCTOSIHHOTO TOKA), UCTIONIb3Ys 3HAHUS O CBOMCTBAaX (PU3NYECKUX SBJICHUN U HEOOXOAUMBbIE

(1)I/ISI/III€CKI/IG 3aKOHOMECPHOCTH,

— pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE TPUOOPHI IO CXEMaM U
CXeMaTHUYHBIM PUCYHKaM (KUJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CTrOpaHMs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPHUUECKUX IIeTIei ¢
MOCJIeZI0BATEIbHBIM U MapajuieIbHbIM COSTUHEHHEM 3JIEMEHTOB, pa3jindas YCIOBHbIE 0003HAUCHUS
AIIEMEHTOB 3JIEKTPUUECKUX IIeTIeH;

— TPUBOJUTH NPUMEPBI/HAXOAUTH HH(POPMALIHMIO O TPUMEPAX MPAKTUYECKOTO UCIIOIb30BAHUS



(bu3HYECKUX 3HAHWI B TIOBCETHEBHOM KU3HU JIsl o0ecrieueHus: 6e30MmacHOCTH pu o0palieHuu ¢ npubo-
paMH U TEXHHYECKUMH YCTPOHCTBAMHU, COXPAHEHHS 3I0POBbBSI U COOJIIOJICHHUS HOPM SKOJIOTUIECKOTO
MIOBEJICHHSI B OKPYIKaIOIIeH Cpeie;

— OCYHICCTBJIATH ITOUCK I/IH(I)OpMaI_II/II/I (bI/ISI/I‘ICCKOFO COACPpIKaHUA B CETU I/IHTCpHeT, Ha OCHOBC
HMEIOIIUXCS 3HAaHUM 1 HYTéM CpaBHCHHA OOIOJIHUTCIbHBIX HCTOYHUKOB BBIACIIATH I/IHCI)OpMaI_II/IIO,
KOTOpas sABJISACTCA HpOTHBOpC‘IHBOfI WA MOXKET OBITh HeHOCTOBepHOﬁ;

— HCIIOJIb30BaTh MPH BBIMOJIHEHUH YUEOHBIX 3aJJaHUH HAYYHO-TIOMYJISPHYIO JIUTEPATypy PU3NUECKOTO
COJIep>KaHUs, CIPAaBOYHbIE MaTepUabl, peCypchl ceTH MIHTEepHET; BIaeTh NpUEMaMu
KOHCITIEKTUPOBAHU TEKCTA, peoOpa3oBaHus MH(OPMAIMH U3 OJJHOM 3HAKOBOI CUCTEMBI B APYTYIO;

— co3J1aBaTh COOCTBEHHBIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COO0IEeHMs, 000011ast HHPOPMALIHIO U3
HECKOJIbKUX UCTOYHUKOB (PU3NYECKOTO COACPIKAHMUS, B TOM UUCIIE IyOIMYHO MPEACTABISTh PE3yNIbTaThl
MPOEKTHOM MJIM UCCIIE0BATENBCKOM eI TENFHOCTH; IPH TOM I'PaMOTHO MCTIOJIb30BaTh U3Y4EeHHBIN

MOHSATUIHBIN anmapaT Kypca (PU3HMKH, COMPOBOXK/IATh BHICTYIUICHUE MPE3EHTAlINEH;

— TIpY BBITIOJHEHUH YICOHBIX TPOEKTOB M HCCIIEAOBAHNUN (PU3HMUECKUX TPOIIECCOB PACIIPEICIISATh
00513aHHOCTH B TPYIIIE B COOTBETCTBUH C TIOCTABJICHHBIMHU 33/1a9aMH, CJICUTH 32 BBHITTOJIHCHUEM TUIaHA
NIEUCTBHUIM U KOPPEKTUPOBATH €T0, aJI€KBATHO OIICHUBATH COOCTBEHHBIN BKJIaJ B I€SITEIILHOCTD TPYIIIIHI,

BBICTPAanBaTb KOMMYHHKATHUBHOC BSaHMOI[eﬁCTBﬂe, IMPOSABJIAA TOTOBHOCTH pa3peiiaThb KOH(bJ'II/IKTBI.



TEMATHUYECKOE IINTAHUPOBAHUE

KOJINYECTBA aTOMOB HIIH
MOJIEKYJT B eIMHHIIE
o0OBéma BelecTBa;
AHann3 TeKCTa APEBHUX
ATOMKCTOB (HarpuMep,
(parmenTa 103MBI
Jlykpeuus «O npupone
BELIEH») ¢ H3JI0KEHUEM
000CHOBaHMI aTOMHO#
THIOTE3BI (CMBICTIOBOE
yrenne). OueHka
yOeUTENbHOCTH THX
000CHOBaHHUIA;
O6bscHenne
OGPOYHOBCKOTO
JIBUIKCHHUS, SIBJICHUSA
ddy3umnn pasiaduit
MEKy HUMHA Ha OCHOBE
TIOJIOKEHUIH MOJIEKYIISp-
HO-KMHETHYECKOM
TEOPUH CTPOCHHUSI
BEIIECTBA;

OGbsACHEHHE OCHOBHBIX
PasiHumii B CTPOCHHH
ras3os, WHHKOCTCﬁ H
TBEPABIX TEJ C
HUCIOJIb30BAHUEM
TIOJIOKEHHIT MOJIEKYJISP-
HOKHHETHUYECKO#t TCOPHH
CTPOCHHA BCILICCTBA;
I'lpone,ueuue OMNBITOB 110
BBIPALIMBAHHIO
KpHCTaJUIOB HOBapCHHOﬁ
COJIM WJIH caxapa,
TIposexnenue u
00BSICHEHHE OIBITOB,

JIEMOHCTPHPYIOIIHX
KaWUIAPHbIE ABICHHS H
SIBIICHHE CMaYHBAHMUS;
O6BbsicHenHe poan
KaIWUISAPHBIX SBICHUI
JUTSL TIOCTYTUICHHS. BOJIBI
B OPraHH3M PacTeHHit
(MC — 6uonorns);
Hab6monenue,
MPOBEJIEHNE U
00BSCHEHHE OTTBITOB MO
HAOIIO/ICHHIO TEIIOBOTO
PACILMPEHHs ra30B,
HKHIKOCTEH M TBEPIBIX

TeI;
Ob6wbscuenne

KOHTPOJIb;

Ne | HaumenoBauue KoanuecrBo yacon Jara Bujbl gesTeIbHOCTH Buasl, popmel DuexTp (uup ) oOpasoBat pecypenl
n/n Ppa3jesioB U TeEM H3Y4YeHHS KOHTPOJIsA
nporpaMMebl BCEro | KOHTPOJIbHbIC | NMPAKTHYECKHE
paéoTbl paéoTbl
Pasnien 1. TensioBbie siBJIeHUsE
1.1. | Crpoenne u 7 0 01.09.2022 | Habmonenue u Verusiii onpoc; | 1/https://znaika.ru/site/show-video?class=11-klass&subject=physics&video=0snovnye-polozheniya-molekulyarno-kineticheskoy-teorii-%28MKT%29-i-ikh-opytnoe-obosnovanie
cBoiicTBa BelecTBa 23.09.2022 | unreprperauus onsitos, | Tecruposauue; 2. https://interneturok.ru/lesson/physics/7-klass/pervonachalnye-svedeniya-o-stroenii-vewestva/vzaimodeystvie-molekul-agregatnye-sostoyaniya-veschestva
CBHJIETENBCTBYIONMX 00 | JIMKTaHT; 3 - 4 https://resh.edu.ru/subject/lesson/1534/start/
aToMHO-MoJIeKynApHOM | CamooleHKa ¢ 4. https://www.youtube.com/watch?v=Q_YIDMVRF8Y
CTPOEHHMH BELIECTBA: ucnonb3oBanuem | 5. https://znaika.ru/catalog/10-klass/physics/Kristallicheskie-i-amorfnye-tela.html
OIBITHI ¢ pacTBopeHneM | «OLeHOYHOro 6. https://znaika.ru/catalog/7-klass/physics/Stroenie-veschestva.-Molekuly.html
Ppas/INYHBIX BEIIECTB B JIcTan;
BOJIC; YeTHblit onpoc;
Pemenne 3ana4 no TTuceMeHHbIH
OLICHUBAHUIO



http://www.youtube.com/watch?v=Q_YlDMVRF8Y

coxpaHeHus 00béMa
TBEP}]HX TEJI, TCKY4ECTH
KUJIKOCTH (B TOM 4uCIie,
Pa3HUIBI B TEKyYECTH
JUISL pa3HBIX
JKHAKOCTEHT), HaBICHHS
rasa;

TIposesenue onbIToB,
JIEMOHCTPHPYIOIIHX
3aBUCUMOCTD J1aBJICHUSA
BO3/IyXa OT ero o0bEmMa
W HarpeBaHus HIH
OXJIQXKJICHUA U UX
00BACHEHHE HA OCHOBE
ATOMHO-MOJIEKYJIIPHOIO
YHCHHS;

AHanu3z TIPAKTHYCCKHX
CHTYalUi, CBA3aHHBIX
CO CBOICTBaMH ra30B,
HKHIKOCTEH M TBEPIBIX
Tem;

1.2.

TennoBbie npoueccsl

26.09.2022
14.12.2022

O00cHOBaHHE PABUIT
H3MepeHHs
TEMIIEpaTyphbl;
CpaBHEHHE Pa3IHYHBIX
CI10co00B M3MEPEHUs U
LKA TEMIIEPATypPB;
HaGmonenne u
00bsiCHEHHE OIIBITOB,
JEMOHCTPUPYIOUIUX
H3MEHEHNE BHYTpEeHHeil
OHEPIUH TEa B
PE3YyNBTATE TEILIONEPE-
Jla4u U paboTsl
BHEITHUX CUIT;
HaGmionenune u
OOBSICHEHHE OIIBITOB,
00CYyXICHHE IIPAKTHYC
CKHX CHTYAalUH,
JICMOHCTPHPYIOIIHX
PpasInYHbBIC BUJIBI TCIIO-
nepeaum:
TEIIONPOBOHOCTD,
KOHBEKIIHIO, H3ITyYCHHE;
”CCJTCHOB&H"C ABJICHUSA
Ter1000MeHa npu
CMEIIMBAHUH XOJIOLUIOﬁ
M ropsiyeii BOJIBI;
Habmonenne
YCTAHOBJICHHUS
TEIJIOBOI'O paBHOBECHS
ME3K/Ty ropsiueit u
XOJIOZIHOH BOJIOH;
OnpeneneHue
(13MmepeHue)
KOJINYECTBA TEIUIOTHI,
TOTy4EHHOTO BOJION NpH
TeroodMeHe ¢
HarpeTbiM
METAJUTMYECKUM LMIIHH~
JApom;

Onpenenchue
("3MepEHI/IC) y}:[eJTLHOﬁ
TEIIOEMKOCTH
BEILECTBA;

Pemienne 3anay,
CBA3aHHBIX C
BBIYHCIICHUEM
KOJIMYECTBA TEIJIOTHI U

VYernblit onpoc;
Tucsmenublit
KOHTPOJIb;
Kontponsnas
pabota;

3auer;
TIpakTuyeckas
pabora;
Tectuposanmue;
JluKTaHT;
CamooueHka ¢
HCTIONb30BaHHEM
«OneHOuHOro
JIACTa»

1. https://resh.edu.ru/subject/lesson/2595/start/

2. https://znaika.ru/catalog/8-klass/physics/Sposoby-izmeneniya-vnutrenney-energii.html

3. https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/sposoby-izmeneniya-vnutrenney-energii-d-m-pobedinskiy

4. https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/osobennosti-razlichnyh-sposobov-teploperedachi-primery-teploperedachi-v-prirode-i-tehnike
6. https://znaika.ru/catalog/8-klass/physics/Kolichestvo-teploty.-Edinitsy-izmereniya-kolichestva-teploty.html

6. https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/udelnaya-teployomkost

7. https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/kolichestvo-teploty-teplovoy-balans

7. https://www.youtube.com/watch?v=vcH29Zwrj4s

9. https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/uravnenie-teplovogo-balansa

9. https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/laboratornaya-rabota-izmerenie-udelnoy-teploemkosti-tverdogo-tela

11. https://interneturok.ru/lesson/physics/8-klass/teplovye-yavleniya/energiya-topliva-udelnaya-teplota-sgoraniya

12. https://interneturok.ru/lesson/physics/8-klass/bagregatnye-sostoyaniya-vewestvab/plavlenie-i-otverdevanie-kristallicheskih-tel-grafik-plavleniya-i-otverdevaniya
13. https://resh.edu.ru/subject/lesson/2986/start/

13. https://yandex.ru/video/preview/?
text=nadoparopuas%20padora%?20onpeneneune%20ynensHoit%20ternors%20mnasnennsn %20:1b1a%208%20knacc & path=yandex_search&parent-reqid=1661111402111423-
9892703183271272277-vlal-5252-vla-17-balancer-8080-BAL-7932&from_type=vast&filmId=4361920396616892576

4. https://resh.edu.ru/subject/lesson/2985/start/

5. https://interneturok.ru/lesson/physics/8-klass/bagregatnye-sostoyaniya-vewestvab/kipenie-udelnaya-teplota-paroobrazovaniya-i-kondensatsii

16. https://resh.edu.ru/subject/lesson/2984/start/

7. https://interneturok.ru/lesson/physics/8-klass/effektivnye-kursy/vlazhnost-chast-4-izmerenie-vlazhnosti-vozduha

9. https://interneturok.ru/lesson/physics/10-klass/osnovy-termodinamiki/printsip-deystviya-teplovogo-dvigatelya

9. https://interneturok.ru/lesson/physics/8-klass/bagregatnye-sostoyaniya-vewestvab/parovaya-turbina-kpd-teplovogo-dvigatelya

=

-
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http://www.youtube.com/watch?v=vcH29Zwrj4s

TEIUIOEMKOCTH TIPH
TennooOMeHe;

AHanu3 cutyauuit
MPAKTHYECKOTO
HCTIOJIb30BaHUS
TEIUIOBBIX CBOWCTB
BEILECTB U MaTEPHAJIOB,
HanpuMep B LEJsX
SHeprocoe peKeHns:
TETUTON30JISLINS,
SHeprocbeperaromme
KpBILLH,
TEPMOAKKYMYJIATOPBI K
T. 1.5

HaGmonenne sBnexHuit
HCIIapeHus U
KOHJIGHCAIINH;
HccnenoBanue mporecca
MCTIApeHHUs PA3INIHbIX
JKUJIKOCTEH;
O06wbscHenye sBIeHHi
HCTIAPEHUS 1
KOHJICHCAIIMH Ha OCHOBE
ATOMHO-MOJIEKYJIIPHOTO
YHCHHST;

Ha6mosenne u
00BSICHEHNE TIporiecca
KHIICHHS, B TOM 4HCIIEe
3aBHCHMOCTH
TEMIIEPaTyphl KHIICHHs.
OT JaBJICHHS;
OnpeneneHue
(13MmepeHue)
OTHOCHTEJLHOH
BIAXKHOCTH BO3/yXa;
Habmonenne mpouecca
IUIABICHUS
KPHCTaJLIINYECKOTo
BEIIECTBA, HATIPHMEP
JIbJIa;

CpaBHeHHUe MPOLECCOB
IUIABICHUS
KPUCTAUTMYECKHX TEN 1
PpasMsTueHHUs PH
HarpeBaHUM aMOP(HBIX
TeI;

Onpenenenue
(M3MepeHne) yaenbHoi
TEIUIOTHI IIAB/ICHHS
abjga. O0bsCHEHHE
ABJICHHI1 TUTABICHAA
KPHCTaJTM3aINH Ha
OCHOBE aTOMHO-
MOJIEKYJISPHOTO Y4 eHHs;
Pemenne 3anay,
CBSI3aHHBIX C
BBIYHCIICHHEM
KOJINYECTBA TEILIOTHI B
npoleccax
TeruIonepeiaun mpu
IUIABICHAN 1
KPHUCTaJLIN3ALNH,
HCTIAPEHNHN 1
KOHJICHCAIIHH;

AHann3 cuTyauui
MPAKTHYECKOTO
TIPUMEHEHHS SBJICHHIH
TUTABIICHUS 1
KPHUCTAJLUTH3AIHH,
Hanpumep, MoNy4eHHe
CBEPXYHCTHIX
MaTepHuasoB, conepas




rpenKa u ap.;
AHanu3 paboTsI i
00BACHEHHE MPHHIIMIIA
JENUCTBUS TEILIOBOIO
JIBUTATEIS;
Brruncienue
KOJIM4ECTBA TEIUIOTHI,
BBIJICIISIOIIErocst IIPH
CTOpaHMH Pa3IuIHbIX
BHI0B TorumBa, u KIT/{
JIBUTATEIIS;
Ob6cyxnenne
9KOJIOTHYECKHX
TOCTIEICTBHIH
HCIIONb30BAHHS
JBUTATENCH
BHYTPEHHEr0 CropaHHsi,
TENJIOBBIX M THAPO3JIEK=-
Tpoctanmuit (MC —
DKOJIOTHS, XHMHUS);

Hroro no paszeny

28

Pazzen 2. DieKTpu4ecKHe H MATHUTHBIE SIBJICHUS

2.1

DjleKTpHYecKHe
3apsiIbl.
3apsiKeHHbIE Te1a y
MX B3auMo/eiicTBHe

6

Ha6monenne n
TIPOBEJICHUE OIBITOB TIO
DICKTPHU3ALHUH TCIT TIPH
COINPUKOCHOBEHUH U
MHIyKLHeHl;
HaGmonenne u
00BsCHEHHE
B3aMMOIEHCTBHS
OIHOMMEHHO U
Pa3sHOMMEHHO
3apsKCHHBIX TCIT,
O0bscHEHNE IPHHLHIIA
JICHCTBHS 3JIEKTPOCKOIIA;
OOGbsACHEHHE ABJICHUH
SICKTPHU3ALHUH NTPH
COINPUKOCHOBECHUH TET U
MHIyKLHUeit ¢
HCIIOJIb30BaHHEM
3HAHUI 0 HOCUTENAX
JJIEKTPHYECKHX 3apsi/IOB
B BELIECTBE;
Pacno3HaBanue n
00BSCHEHHE SBICHHIT
9JIEKTPHU3AIHNH B 110~
BCEIHEBHOM JKH3HU;
Ha6mozenne u
OOBSICHEHHE OIIBITOB,
MILTIOCTPUPYIOIIHX
3aKOH COXPaHEHHs
9JIEKTPHYECKOTO 3apsijia;
HaGmiosieHne OmbITOB MO
MOJICTHPOBAHHU IO
CHJIOBBIX JIMHUH
9JIEKTPHYECKOTO T10JIs;
Hccnenopanue aeicTBus
SICKTPUYIECKOTO MO Ha
TIPOBOJIHUKHU U
JIMDIICKTPHKH;

VYerHslit onpoc;
ITuceMenHBIH
KOHTPOJIb;
TIpakTuyeckas
pabora;
Tectuposanmue;
JlukTanT;
CaMOOLEHKa ¢
HCIIONIb30BaHHEM
«OneHo9HOro
JTHCTa»;

1. https://znaika.ru/catalog/8-klass/physics/Elektrizatsiya-tel.-Vzaimodeystvie-elektricheskikh-tel.html

2. https://znaika.ru/catalog/9-klass/physics/Elektricheskoe-pole.-Deystvie-elektricheskogo-polya-na-elektricheskie-zaryady.html
3. https://interneturok.ru/lesson/physics/10-klass/osnovy-elektrodinamiki-2/elektricheskiy-zaryad-zakon-sohraneniya-zaryada
4. https://resh.edu.ru/subject/lesson/1540/start/

5. https://resh.edu.ru/subject/lesson/2983/start/

2.2.

TocTosnubIii
2JIeKTPHYECKHIl TOK

23

11

Hab6moznenue
PA3NHUYHBIX BHIOB
JieficTBus
3IEKTPHYECKOTO TOKA U
0OHAPYKEHHE ITHX
BHJIOB IENCTBUS B
TOBCE/IHEBHOM KU3HH;

VYerHblit onpoc;
TTucbMeHHbII
KOHTPOJIb;
Kontposnbnas
pabora;
TIpakTuyeckas
pabora;




C6opka 1 HCTIbITaHHE
9IEKTPHYECKOIi Lenmn
MOCTOSIHHOTO TOKA;
W3mepenue cuiisl Toka
aMIIepMeTpoM;
W3mepenne
IIIEKTPHYECKOTO
HaNPSKEHUs
BOJILTMETPOM;
IlpoBenenue n
OOBSICHEHHE OIIBITOB,
JICMOHCTPHPYHOLIHX
3aBHCHMOCTh
3JIEKTPHYECKOTO
COMPOTHBICHHS
MPOBOJHUKA OT €ro
JUIMHBI, TUIOMIAIH
TIOTIEPEYHOTO CEUCHHS H
Matepuana;
Hccnenosanne
3aBHCHMOCTH CHJIBI
TOKa, MPOTEKAIOMIEro
4epes pe3ucTop, oT
CONPOTHBIICHHS
pe3ucTopa 1
HanpsKeHUAHA
pesucrope;

TIpoBepka nmpasuia
CIIOKEHMS] HaNpsKEeHH
MPH TI0CIIE0BATEILHOM
COCIMHEHHH JBYX
PE3HCTOPOB;
TTpoBepka mpaBHIa IS
CHIIBI TOKA TIPH
MapaJUICIbHOM COC/I-
HEHHH PE3HCTOPOB;
Ananus curyauuit
MOCIIE0BATEIIBHOTO H
MapajuIeIbHOrO
COEJIMHEHHUs.
MPOBOTHHKOB B
JIOMAITHHX
9IEKTPHYECKHUX CeTAX;
Pemenne 3aau ¢
HCTIOJIb30BAaHNEM 3aKOHA
Owma u dopmyn pacuéra
9JIEKTPHYECKOTO
COIPOTHBIICHHS! TIPU
MOCIIEIOBATEILHOM H
MapajieibHOM
COCMHEHHH
MPOBOIHHUKOB;
Onpenenenne paGoTe
3IEKTPHYECKOTO TOKa,
MPOTEKAIOLIEr0 Yepes
pe3ucTop;
Onpenenexue
MOILHOCTH
9JIEKTPHYECKOTO TOKa,
BBIZICIAEMOM Ha
pesucrope;
HUccnenosanue
3aBHCHMOCTH CHIIBI TOKa
4epe3s J1aMIoyKy oT
HANPSDKCHUS HA HEM;
Onpenenenne KITJT
HarpeBaTels;
Hccnenopanne
npeobpa3oBaHus
SHEPIUH IPH MOAbEME
rpysa

TectupoBaHue;
JIMKTaHT;
CamoolieHka ¢
HUCIOJIb30BAHUEM
«Onenovnoro
JIHCTa»;




3JIEKTPOJIBUTaTENIEM;
O0bsicHeHHE ycTpoicTBa
M TIPUHIMNA JeHCTBUS
JIOMAIIHUX
AJIEKTPOHArpeBaTEIbHBIX
mpubopoB;

OOBACHCHHE NPHYHH
KOPOTKOI'O 3aMbIKaHHsl U
NPUHLKIA JeiCTBUS
TUTABKUX
TIpeIOXpaHHUTENCH;
Pemenue 3anau ¢
HCII0JIb30BAHUEM 3aKOHA
Jixoyns—IJlenna;
Habmronenue
BO3HHUKHOBCHUS

DJICKTPUYECKOro TOKa B
JKUJIKOCTH,

2.3.

Maruurtnbie
SIBJICHUS

Hccenenosanne
MarHUTHOTO
B'}aﬂMOJ_’lEI‘/’lCTBHﬂ
TMOCTOSAHHBIX MAarHUTOB;
H3ydyeHne MarauTHOro
TIOJIS1 TIOCTOSTHHBIX
MAarHuTOB IPH UX
00beIMHEHUH U
pasJielleHH;
TpoBenenue onbIToB MO
BU3YyATU3AIMH IO
MOCTOSAHHBIX MAarHUTOB;
N3yuenue siBienus
HAaMarHAYHBaHHS
BEILCCTBA;
Hccnenosanue aeicTeus
9JIEKTPHYECKOIO TOKA Ha
MarHUTHYIO CTPEIIKY;
npOBC}JCHVlC OIIBITOB,
JAEMOHCTPUPYIOIHX
3aBUCUMOCTDb CHJIbI
B3aUMOJIEHCTBHS
KaTylKu ¢ TOKOM 1
Mar”Hura OT CHJIblI U Ha-
TIpaBJICHUs TOKA B
Karylike;

Ananu3 cuTyauui
TIPAaKTHYECKOTO
TIPUMCHCHUS
JJICKTPOMAarHUTOB (B
OBITOBBIX TEXHUYECKHX
ycTpoiicTBax,
TIPOMBIIIEHHOCTH,
MC/IMLHE);

W3zyuenue peitctus
MAarHUTHOTO I0JIs Ha
TIPOBOJIHHK € TOKOM;
HUzyuenue peiictBus
DJICKTPOABUTATENSA,
M3zmepenne KITJT
SJIEKTPO/IBHIaTEbHOM
YCTaHOBKH;
Pacno3naBanne u
AHAJIN3 PA3THYHBIX
TIPUMEHEHHIT 3]IeKTpo-
JIBUTATENeH (TpaHCTopT,
OBbITOBBIC YCTPOHCTBA U
ap.);

YerHslit ompoc;
TTucemennbrit
KOHTPOJIb;
IIpaktuyeckas
pabota;
TectupoBaHnue;
JlukTaHT;
CaMOOLIEHKa ¢
HCIIOJIb30BaHHEM
«OreHo4HOTO
JicTa»;

1.-3 https://interneturok.ru/lesson/physics/8-klass/belektricheskie-yavleniyab/elektricheskiy-tokl

2.https://znaika.ru/catalog/8-klass/physics/Elektricheskiy-tok.html

3. https://interneturok.ru/lesson/physics/8-klass/belektricheskie-yavleniyab/elektricheskiy-tok-v-metallah-deystviya-elektricheskogo-toka-napravlenie-toka

4. https://interneturok.ru/lesson/physics/10-klass/elektricheskiy-tok-v-razlichnyh-sredah/elektricheskiy-tok-v-raznyh-sredah-bazovyy-uroven

5. https://resh.edu.ru/subject/lesson/2982/start/

5. https://yandex.ru/video/preview/?

text=nabopatopnasn%20paboTta%20c6opka%e20n%20nposepka%20paboTei%203mex Tprueckoii%20nenn%20mnocrosHHoro%20toka%208%20knacc&path=yandex_search&parent-
reqid=1661283071895647-4569019474117737490-vlal-4283-vla-17-balancer-8080-BAL-1068&from_type=vast&filmld=3885099182518493411

6. https://znaika.ru/catalog/8-klass/physics/Sila-toka.-Ampermetr.html|




2.4. | DnekrpomaruutHas | 4 1 OnbIThI 110 Verusiit onpoc; | https://resh.edu.ru/subject/lesson/3132/start/
MHIYKIMS HCCIIeIOBAHMIO siBJeHnst | [uChMeHHBbIH https://interneturok.ru/lesson/physics/9-klass/elektromagnitnye-yavleniya/magnitnoe-pole-elektromagnitnaya-induktsiya
9JIEKTPOMArHUTHO KOHTPOJIb; https://resh.edu.ru/subject/lesson/2978/start/
HMHAYKINH: KontposbHas https://resh.edu.ru/subject/lesson/1541/start/
HCCIEI0BAHHE pabora; https://interneturok.ru/lesson/physics/8-klass/belektricheskie-yavleniyab/deystvie-magnitnogo-polya-na-provodniki-s-tokom-elektricheskiy-dvigatel
M3MEHEeHHIT 3HaueHUs U TIpakTuyeckas
HarnpaBlIeHHs pabora;
MHIYKIIMOHHOTO TOKa; Tectuposanue;
JuKTaHT;
CamooueHka ¢
HUCITOJIb30BAHHEM
«OneHoYHOro
JIACTa»
Hroro no pasaeny 37
Pesepsroe Bpems 3
OBILEE KOJIMYECTBO 68 21

YACOB I10O ITPOTPAMME




INOYPOYHOE IIVTAHUPOBAHUE

TCXHUKE

Ne | Tema ypoka Koan4yecTBo yacon Hdara Bunawi, popmbi
n/n HU3y4YeHHS | KOHTPOJSA
BCEIr'0 | KOHTPOJIbHbIE | IPAKTHYECKHUE
padoThI padoThI

1. | OcHOBHBIE MOJOKEHUS 1 YcTHBIM onpoc;
MOJIEKYJISIPHO-KUHETUYECKOMN [TncemeHHbI
TEOpUU CTPOECHHMSI BELLIECTBA KOHTPOJIb;

2. | Monenu tBEépaoro, xkuakoro |1 YcTHblii onpoc;
¥ Ta3000pa3HOTO COCTOSTHHM [TucbmMeHHbII
BEILIECTBA KOHTPOJIb;

3. | CmauuBaHue 1 VYeTHbIi onpoc;

TectupoBanue;

4. | KanmwuisipHbIC SIBJICHMS. 1 1 YcTHBIM ompoc;
JlaboparopHnas pabota [IpakTnueckas
"N3ydyeHue KanuuIsipHbIX pabora;
ABJICHUIN"

5. | Kpucramnuueckue u 1 [TucbmeHHbII
aMmop¢HbIe TBEPBIC TENA KOHTPOJIb;

6. | TeruoBoe pacurpeHue u 1 TectupoBanue;
cKaTue

7. | O6o0maromuii ypok mo teme |1 CamoorieHka ¢
"CTpoeHue u CBOMCTBA HCIIOJIb30BAaHUEM
BenecTna" «O1eHoyHoro

JUCTaY;

8. | Temmeparypa. Buytpennsas |1 YCTHBIN OITPOC;
SHEPTUst TectupoBaHnue;

9. | CmocoObI m3MEHEHUS 1 YcTHbI# onpoc;
BHYTPEHHEHN SHEPrUuu TectupoBanue;

10. | Bugsl Tenonepenaun 1 YcTHBIM onpoc;

TectupoBanue;

11. | Tennonepenaya B mpupoae u |1 YeTHBIN o1poc;

I[IncepMeHHBIN
KOHTPOJIb;
CamooI1ieHKa ¢
HCIIOJIL30BaHUEM
«OLEeHOYHOTO
JIACTaY;




12.

KonTponbHas pabota no
temaM "CtpoeHue u
CBOMCTBA BenlecTna" u

KoHntpoibHas
pabora;

"Temmonepenaya"

13. | KonnyecTBO TEIUIOTHI. VYerHblit onpoc;
VYV enbHas TEIIIOEMKOCTh [TucbmeHHbII
BEIIECTBA KOHTPOJIb;

14. | TermooOmeH. JlabopaTopHas
pabora "HccnenoBanue
SBIICHUS TETIOOOMEHA MPU
CMEIIMBAHUH XOJIOIHOM U
ropsiueit BojbI"

15. | TeruioBo€e paBHOBECHE. YceTHbIl ompoc;
JlaGopaTtopHnast pabota [MpakTrueckas
"OnpeneneHue KoJImuecTBa pabora;
TEIJIOTHI, TIOJTYYEHHOTO
BOJIOM MpU TEIIOOOMEHE C
HArpeThIM METAUTHICCKIM
UIMHIpOM"

16. | YpaBHeHuEe TEII0BOIO Y CTHBIN 01poc;
Oananca. JlJabopaTtopHas [TpakTraeckas
pabota "Onpenenenue pabora;
YAEIBHOMN TEMIIOEMKOCTH
BemiecTna"

17. | Pemenue 3aga4 mo reMe ITuceMenHEI
"TermmooomeH" KOHTPOJIb;

18. | DHeprus TormvBa. Y nenpHas
TEIUIOTa CTOPaHUs

19. | [raBneHue 1 OTBEPICBAHHC
KPUCTAIJIMYECKHX BEIIECTB

20. | YaenbHas Terora VYeTHbIi onpoc;
rtaBiieHus. JlabopatopHas [MpakTraeckas
pabora "OmnpenencHue pabora;
YAEABHOM TEIIIOTHI
TJIaBJICHUs Jbaa"

21. | [TapooOpa3oBaHue u TectupoBanue;
KoHAeHcanusd. McnapeHue

22. | Kunienue. Y nenpHas TeIioTa TectupoBanue;

napooOpa3zoBaHUs




23.

BnaxxHocTh Bo3nyxa

YceTHBIN o11poc;

[TuceMeHHbIN
KOHTPOJIb;

24. | I3amepeHue BIa)KHOCTH YCTHBIN 011poc;
BO31yxa. JJaboparopHas [IpakTuueckas
pabota "Onpenenenue pabora;
OTHOCUTEJIbHOW BIIAXKHOCTH
BO3/IyXa"

25. | Pemrenne 3agaud mo reMe [TuceMeHHEBIN
"M3MeHeHue arperaTHbix KOHTPOJIb;
COCTOSIHUI BerrecTna"

26. | [TpuHIMIIBEI paOOTHI [TuceMeHHbIN
teroBeIx Asurareneit. KITI KOHTPOJIb;
TEIJIOBOTO JABUTaTEsI

27. | Pemrenune 3aga4d no reMe [TuceMeHHEBIN
"TennoBrle siBaeHus". Buapl KOHTPOJIb;
TeIJIonepe1auu, KOJIMYeCTBO
TEIJIOThI, U3BMEHEHHE
arperaTHbIX COCTOSTHUM
BEILIECTBA, BIAYKHOCTh
BO3/1yXa"

28. | KonTponbHas pabora 1mo KonrtponsHas
teme "TernoBble sBIeHUA" pabora;

29. | DnexTpu3alys Tel. VYcTHBIN 01poc;
Bzaumoneinicteue TectupoBanue;
3apsKEHHBIX Tell. 3aKOH
Kynona

30. | DnexTpuUecKoe moIe. YcTHBIH ompoc;
HanpsixeHHOCTD 1105151. [TucbmeHHbII
[TpuHLUI CynepHO3UINH KOHTPOJIb;
AJIEKTPUYECKHUX MTOJIEH

31. | Hocutenu 31eKTpU4eCcKux YcTHbIl ompoc;
3apsAa0B. 3aKOH COXPaHEHUs TectupoBanue;
AIIEKTPUYECKOTO 3apsaa

32. | Ctpoenue aTroma TectupoBanue;

33. | [IpOBOHMKH U AUIIEKTPHUKH. YcTHbIl ompoc;

JlaGopaTtopHnas pabota
"UccnenoBanue aeicTBUs
IEKTPUICCKOTO OIS Ha

MIPOBOJTHUKH U TUAJICKTPUKU"

[IpakTueckas
pabora;




34.

O60061maromui ypok 1o Teme
"DJIEKTpUYECKUE 3apsIbI.
3apshKeHHbBIE Tesa U UX

ITnceMenHEI
KOHTPOJIb;
CamMool1IeHKa C

B3aumoeicTaue" HUCIOJIL30BAHUEM
«OLEeHOYHOTO
JUCTaY;

35. | Dnexrpuueckuit Tok. Cuna YCTHBIN 01poc;
TOKa TectupoBanue;

36. | ICTOYHUKHU TTOCTOSTHHOTO YcTHBIH ompoc;
TOKa TecTupoBaHue;

37. | JdeicTBUS MEKTPUIECKOTO YcTHbIi O1poc;
TOKa TectupoBanue;

38. | DnekTpuyecKHii TOK B YcTHBIH ompoc;
KHUJKOCTAX M razax CamoorneHka ¢

HCII0JIb30BAaHUEM
«O1eHo4HOTO
JUCTaY;

39. | DnexTpuyUeckas Ierb. YcTHBIH onpoc;
JlaGopaTtopHnas pabota [TpakTrueckas
"Cbopka u mpoBepka paboThI pabora;
AIEKTPUYECKON LIETTH
MOCTOSIHHOTO TOKA"

40. | Cuna Toka. JlaboparopHas VYcTHBIT 01poc;
paborta "U3mepenue u [IpakTueckas
pEeryaupoBaHUe CUIIbI TOKA" pabora;

41. | DnexkTpudecKoe HalpsKEHUE.

JlabopaTopHnas pabota
"U3mepenue u
peryiupoBaHue
HanpspKeHus"

42. | ConpoTuBieHue YcTHBIl ompoc;
npoBoHKKa. JlabopaTopHas [IpakTuueckas
pabora "HUccnenoBanue pabora;
3aBUCUMOCTH CHJIbI TOKA,

UAYIIETO Yepe3 pe3UcTop, OT
COINPOTUBIIEHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope”
43. | 3akon Oma Jij1s1 ydacTKa LeTrH [TuceMeHHEBIN

KOHTPOJIb;




44,

VY enpHO€E CONPOTUBIICHUE
BenlecTBa. JlaboparopHas
pabora "3aBUCUMOCTh
3IEKTPUYECKOTO
COMPOTHUBIICHUS TPOBOTHHUKA
OT €ro JUIMHBI, MJIOLIaAH
MOTIEPEYHOT0 CEYECHUS U

YceTHBIN o11poc;
[IpakTyeckas
pabora;

Marepuana"

45. | Peocrat. JlabopaTopHas VYceTHbIl ompoc;
pabora "PerynupoBanue [IpakTuueckas
CHWJIBI TOKa peocTaToM" pabora;

46. | Pemenue 3a1a4 mo reMe [TuceMeHHEBIN
«ITocTOAHHBII TOK» KOHTPOJIb;

47. | llocnenoBaTenbHOE YerHbIi onpoc;
CO€JIMHEHUE MPOBOHUKOB. [TpakTudeckas
JlaGopartopHnas pabota pabora;
"IIpoBepka mpasuiia
CJIOKEHHUSI HAPSKEHUM ITpU
MOCJIEJ0BATEILHOM
COCJTMHEHUH JIBYX
pe3uctopon"

48. | IlapannensHOE COEIMHEHUE YCTHBIN 01poc;
npoBoJHUKOB. JlabopaTopHas [TpakTraeckas
pabota "[IpoBepka mpaBuia pabora;

JUTSI CHITBI TOKA TIPU
napajieIbHOM COSMHEHUN
pe3ucTopoB”

49, | CMelIaHHbIE COETUHEHUS VYcrHblii onpoc;
MIPOBOJHUKOB ITnceMeHHEBIN

KOHTPOJIb;

50. | Pemrenue 3ama4d Ha ITuceMeHHEBIN
COEIMHEHUE NTPOBOJHUKOB KOHTPOJIb;

51. | PaGoTa 1 MOIITHOCTH YcTHBIH ompoc;

3JEKTPUYECKOTO TOKA. 3aKOH
Jxoyna—JIenma

TectupoBanue;




52.

Pacuér paboTel 1 MOIITHOCTH
ToKa. JJabopaTopHbIE OIBITHI:
"OnpeaeneHue padoThl
AIEKTPUYECKOTO TOKA,
UIYIIETO Yepe3 pe3uctop” u
"OnpeneneHue MOITHOCTH
AIEKTPUYECKOTO TOKA,
BBIJICIIIEMOI Ha pe3uctope”

YceTHBIN o11poc;
[IpakTyeckas
pabora;

53. | DnekTponpoBoaKa U VYerHbIit onpoc;
MOTPEOUTEITU IIICKTPUUECKOM [TpakTraeckas
sHepruu B ObiTy. KopoTkoe pabora;
3ambikanue. JlabopaTopHas
pabora "Onpenencaue KI1/]

Harpesates. MccinenoBanue
3aBUCHUMOCTH CHIIBI TOKA,
UYIIEro Yepe3 JaMIIOYKy, OT
HaNpspKEeHUs Ha Hei"

54, | Pemenue 3a1ad 1o remam [TuceMeHHEBIN
"Cuia ToKa, HalpsiKEeHUe, KOHTPOJIb;
COMpOTHUBIIEHUE, 3aKOH OMa
JUTSI y9acTKa 1eMH, YAeIbHOe
COMPOTHUBIICHUE, COSTMHEHUS
IIPOBOJHUKOB"

55. | Pemenue 3ama4 mo reMam [TuceMeHHbIN
"3akon Oma Jj1s1 ydacTka KOHTPOJIb;
1enu, pabora ¥ MOIIHOCTh
TOKa, 3akoH J[xoynsa-Jlenma"

56. | O600mIaromMii ypoK 1o TeMe CamoorieHka ¢
"DnekTpuyeckue siBiaeHus" HCIIOJIb30BaHUEM

«O11eHOYHOTO
TUCTaY;

57. | KontponsHas pabora mo Kontponbhas
TeMe "DNEKTpUIECKre pabora;
sIBJICHUS"

58. | MarautHoe mone. OnbIT VYerHbIit onpoc;

Opcrena. JlabopatopHas
pabora "HUccnenoBanue
JEHCTBHUS DJIEKTPUIECKOTO
TOKA Ha MarHUTHYIO CTPEJIKY

[IpakTueckas
pabora;




59.

MarnuTHO€ nosue
AIEKTPUYECKOTO TOKA.
DJIEKTPOMArHumr.
JlabopaTtopHnas pabota
"OnbITHI, JEMOHCTPUPYIOIINE
3aBHCHUMOCTH CHIIBI
B3aMMOJICHCTBUS KaTYIIKH C
TOKOM U MarHuTa OT CHJIbI
TOKa M HallpaBJICHHUS TOKA B

YceTHBIN o11poc;
[IpakTyeckas
pabora;

Karymke"

60. | [TocTossHHBIC MATHUTEHI. VYerHbIit onpoc;
JlabopatopHbie paObOTHI [TpakTraeckas
"UccnenoBanue MarHuTHOTO pabora;
B3aUMO/JICHCTBHUS
MOCTOSTHHBIX MarHUTOB" 1
"N3y4yeHre MarHUTHOTO TOJIst
MOCTOSTHHBIX MAarHUTOB MPU
X O0BEUHEHUHU U
paznenenun”

61. | MarautHOe TI0JIe 3EMJIH U YcTHBIN 0o1poc;
€ro PoJIb JJIsl )KU3HH Ha TectupoBanue;
3emiie

62. | leiicTBre MAarHUTHOTO TIOJISI YcTHbI# onpoc;
Ha MPOBOJIHUK C TOKOM TecTupoBanue;

63. | DnekTpoaBUTaTeNh YcTHBIH Ompoc;
MIOCTOSIHHOTO TOKA. [TpakTraeckas
JlaGopatopHas paboTa pabora;
"KoHcTpynpoBaHue u
u3ydeHue paboTbl
aneKTpoaBUrarTens”

64. | KII[] anexTpoasurarens YcTHbIi o1poc;

TectupoBanue;

65. | Konrponbhas pabora no KonTponbHas
teme "MaruurtHele siBIeHUs" pabora;

66. | I[loBTopenue u 06001ICHIE [TuceMeHHbIN
coliep>kaHus Kypca Gu3nku 8 KOHTPOJIb;

kiacca. Temsl "CtpoeHue u
CBOIICTBa BellleCTBA.
TermtoBble siBeHUS"




67.

Nrtorosas KOHTpoJIbHAsS
pabora 1o kypcy ¢puzuku 8
kiacca. Temsl "Ctpoenue u
CBOIICTBa BellleCTBA.
TernuioBbie SBICHUS.
DJIEKTPUYECKUE U
MarHuTHBIE SIBJICHUS"

KoHntpoibHas
pabora;

68.

[ToBTOpeHue u 06001IeHNEe
coJiepKaHus Kypca Qpu3uKH 8
Kjacca. TeMbl
"JnexTpuyeckue u

MATHUTHBIE SIBJICHUS"

[IncrMeHHEBIN

KOHTPOJIB;

OBIIEE KOJIMYECTBO
YACOB I1O ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

®wusuka, 8 knacc/[lepeimkua .M., BanoB A.U., Akiinoneproe obmectBo «M3aaTenbcTBO
«IIpocBemenuey;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPUAJIBI JISA YUUTEJIA

COopnuk 3a1a4 o ¢puszuke ;s 7-9 kimaccoB o01eodpazoBarenbHbiX yapexaeHuii. B.W. Jlykamuk, B.M.
Meiinep, E.B. BanoBa — IIpocBemenue, 2015.

®usuka. Tectrl. 8 knacc. T.A. Xannanosa; H.K. XanuaHos.

®duszuka. J[unaktuaeckue matepuainsl. 8 kinacc. A.E. Mapon; A.E. Mapon

®usuka. CoopHUK BompocoB u 3aaad. /-9 kinacc. A.E. Mapown; C.B. Io3oiickuii; E.A. Mapon
DNEKTPOHHOE MPUIOKEHHUE K YUCOHHKY.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU UHTEPHET

https://interneturok.ru
https://znaika.ru
https://www.youtube.com
https://resh.edu.ru
http:www.ivanovo.ac.ru/phys

http:phdep.ifmo.ru
http:physics.nad.ru

http://www.elmagn.chalmers.se/


http://www.youtube.com/
http://www.ivanovo.ac.ru/phys
http://www.elmagn.chalmers.se/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITIPOLHECCA

YYEBHOE OBOPYJIOBAHUE

KoMmbroTep ¢ KOMILIEKTYIOIIMMY;

* [Ipoekrop;

* [Ipunrep;

* JIOKyMeHT Kamepa;

* DKpaH;

* IlHTepakTUBHAs IPUCTaBKa

* TaGnuipl cipaBovHbIE

* [TopTpeTs! BeIgaromuxcs (GU3NKOB;

OBOPYJOBAHME JJIsSI TPOBEJEHUSI JABOPATOPHBIX, IPAKTUYECKHX PABOT,
JEMOHCTPAIIUM






