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NOACHUTEINbHAA 3ANMUCKA

lMporpamma no msmke Ha ypoBHE OCHOBHOMO 00Lero obpa3oBaHnNs COCTaBeHa Ha OCHOBE
NonoXxeHun n TpedoBaHWm K pesynbTatam 0CBOEHUA Ha 6a30BOM ypOBHE OCHOBHOW
obpasoBarenbHoK nporpammsl, npegctasneHHbix B PFOC OO0, a Takke ¢ y4éToM heaepanbHon
paboyewn nporpaMmmbl BocnutaHusa n KoHuenumy npenogaBaHus y4ebHoro npeameta «dPusunkar.

CopepxaHue nporpammbl no msmke HanpaeneHo Ha opMUMPOBaHNE €CTECTBEHHOHAYYHOM
rPaMOTHOCTM OBYYaIOLLNXCS U OpraHu3aLmio n3yveHns pusnku Ha gesiTenbHOCTHOW ocHoBe. B
nporpamme no pm3anke yuuTbliBarOTCA BO3MOXHOCTM y4eOHOro npegmeTa B peanusaummn TpebosaHmn
®roC 00O Kk nnaHNpPyeMbIM NIMYHOCTHLIM U MeTanpeaMeTHbIM pe3yrnbTaTtam obydeHus, a Takke
MeXnpeaMEeTHble CBA3N eCTECTBEHHOHaYYHbIX Y4eOHbIX NpegMeToB Ha YPOBHE OCHOBHOIO obLero
o6pa3zoBaHus.

Mporpamma no umanke yctaHaBnNMBaeT pacrnpeaeneHme y4eGHoOro Mmatepumana no rogam oby4yeHus
(no knaccam), npegnaraeTt NPUMEPHYHO NOCNEeA0BaTENbHOCTb M3YYEHNS TEM, OCHOBaHHYHO Ha
Norvke pas3BUTUS NPeaMETHOrO CoaepXKaHus U y4éTe BO3PaCTHbIX 0COBEHHOCTEN 0BYy4atoLLmnXCs.

Mporpamma no ¢pmsmke paspaboTaHa C Lenblo okazaHUst METOOUYECKON NMOMOLLWN YYUTETIO B
cosgaHun paboyen nporpamMmmbl Mo y4ebHOMY NpeaMmeTy.

dunanka ABNSETCA CMCTEMOOOPA3YHOLLNM AN €CTECTBEHHOHAYYHbIX Y4eOHbIX NPeaAMETOB,
NMOCKOSNbKY (hM3MYecKne 3aKOHbI NexxaT B OCHOBE NPOLECCOB U ABMEHUN, U3ydaeMbIX XUMUEN,
fuonorunen, actpoHoMMeEN n pmuanyeckon reorpadomen, BHOCUT BKNa B €CTECTBEHHOHAYYHYHO
KapTUHY Mupa, npeaocTaenseT Hanbonee sicHble 06pasubl NPUMEHEHNS HAaYYHOro MeToaa
No3HaHWs, TO eCTb cnocoba NonyyYeHns 4OCTOBEPHbIX 3HAHUA O MUpE.

OfaHa 13 rmaBHbIX 3a4ay U3nYeckoro obpasoBaHmns B CTPYKType obLiero o6pa3oBaHns COCTOUT B
hbopMUPOBaHNM eCTEeCTBEHHOHaYHYHOWM MPaMOTHOCTU M MHTEpeca K Hayke Yy 0BydatoLLnXcs.

N3yyeHne puramkn Ha 6a3oBOM ypOBHE MpearosiaraeT OBageHne credyowmmm
KOMMETEHTHOCTSIMU, XapakTepu3yHLWUMN eCTECTBEHHOHAaYYHYO rPAMOTHOCTb:

e Hay4dHO 00 BACHATL SIBNEHUS;
e OLEHMBaTb 1 NOHMMAaTb 0COBEHHOCTU Hay4YHOro nccriegoBaHuA,

e MHTEepnpeTupoBaTb AaHHbIE N NCMOJIb30BaTb Hay4YHble AOKa3aTesibCTBa Ald NoJiyd4eHnd
BbIBOOOB.

Llenu nay4yeHusi hunsmkm Ha ypoBHE OCHOBHOTO 0bLLero o6pa3oBaHus onpeaeneHsl B KoHuenuun
npenogasaHusi y4uebHoro npegmeTta «duankay» B obpasoBaTenbHbIX OpraHnsauusax Poccminckon
depnepaunmn, peannsyoLLMx OCHOBHbIE 00LWeobpasoBaTeibHbIE MPOrpaMmbl, YTBEPXKOEHHON
pelwweHnem Konnermm MunmnctepcTtea npoceelleHnst Poccuiickon ®egepauum (npotokon ot 3
aekabps 2019 r. Ne MK4BH).

Lienu naydyeHusn comsnku:

e MpuobpeTeHne nHTepeca n CTpemsieHnst 0By4atoLLMXCs K HAyYHOMY U3YYEHUI0 NpUpoabl,
pPasBUTME X MHTEMMEKTYanbHbIX U TBOPYECKMX CMOCOBHOCTEWN;

e pasBuUTUE NpeacTaBfieHnn o Hay4YyHOM MeToe NO3HaHUA N dopmMmumpoBaHne
ncenenoBaTtesibCKoro OTHOLLEHUA K OKPy>KatkoLWnM ABNEHUAM;

e (hopMUpPOBaHME HAYYHOTO MUPOBO33PEHNS KaK pe3yfibTaTa U3y4eHUst OCHOB CTPOEHUS
mMaTepum n oyHaaMeHTarbHbIX 3aKOHOB OU3NKN;

e (bopMUpOBaHUE NpeacTaBrneHnin 0 ponun dU3NKK Ans pasBUTUS APYrMX eCTECTBEHHbIX Hayk,
TEXHWKM 1 TEXHONOTUIA;

e pasBWTUE NpeacTaBneHUn 0 BO3MOXHbIX cchepax ByayLien npodeccruoHarnsHom
OEeATenbHOCTU, CBA3aHHOM C OM3NKON, MOAroTOBKA K AaNbHENLIEMY OOYYEeHNIO B 3TOM
HarnpaBneHuu.



[ocTuwxeHne aTux uenen nporpaMmbl No dr3nke Ha ypoBHE OCHOBHOro obLLiero obpasoBaHus
obecrneyvmBaeTcs pelleHnemM criedyoLwmnx sagay:

° an06peTeH|/|e 3HaHWU O ONCKPETHOM CTpOEeHUN BellecTBa, O MeXaHUYECKNX, TEMIOBbIX,
ANEKTPUYECKNX, MarHUTHbIX N KBAHTOBbIX ABITEHUAX;

e MpuoBpeTEHNE YMEHUI ONUCHIBATb U OOBACHATL (hU3NYECKUE SIBIIEHUS C UCMOSIb30BAHNEM
NOSyYEHHbIX 3HAHWN;

e OCBOEHMe MeToa0B peLleHnA I'IpOCTeIZIJJI/IX paC‘-IéTHbIX 3aga4y C ncnosib3oBaHnem
d)I/I3M‘-IeCKI/IX Moaenen, TBOPYECKUNX N NPaKTUKOOPUEHTUPOBAHHbIX 3a4a\,

e pasBWTWE YMEHWUI HabnoaaTe NPUPOAHbIE SABMEHUS U BbIMOMHATL ONbITbl, TabopaTopHble
paboTbl M 3KCNEPUMEHTASIbHbIE UCCNEAOBAHMS C UCNOMb30BaHNEM U3MEPUTENbHbIX
nNpnbopoB;

e OCBOEHME NpMEMOB paboTbl C MHGOPMaLIMEN PU3NYECKOrO COAEPKAHMS, BKITHOYas
NHGOPMALNIO O COBPEMEHHbIX JOCTUXKEHUAX (OU3MKU, aHANU3 N KPUTUYECKOE OLEeHNBaHNe
UHpopmauuu;

e 3HAKOMCTBO CO cdhepamm npodeccruoHarnbHOM AeaTENbHOCTN, CBA3aHHbIMKU C hrn3nkon, n
COBPEMEHHBIMWN TEXHONOMMAMMW, OCHOBAHHBIMUN Ha LOCTIDKEHNSIX (OU3NYECKON HaYKN.

Ha n3yyeHue dumankn (6a3oBbIn ypoBEHb) HA YPOBHE OCHOBHOIO 06LLEero obpasoBaHMs OTBOANTCS
238 yacos: B 7 knacce — 68 yacos (2 yaca B Hegento), B 8 knacce — 68 4Yacos (2 Yaca B Heeno), B
9 knacce — 102 yaca (3 yaca B Hegernto).

MpennaraemMeiin B nporpaMmme no pusmke nepeveHs nabopaTtopHbiX paboT 1 ONbITOB HOCUT
pekoMeHOaTenNbHbIV XapakTep, yYuTenb genaeT BbIbop npoBeaeHns nabopaTopHbIX paboT u
OMbITOB C Y4ETOM MHAMBUAYaMNbHBLIX OCOOEHHOCTEN 00YYalOLLMNXCS, CMNCKA 3KCMEePUMEHTarbHbIX
3agaHui, npegraraemMbixX B paMkax OCHOBHOMO rocy4apCTBEHHOIO dK3ameHa no usuke.

COOEP>XAHUE OBYYEHUA

8 KIACC

Pa3pen 6. TennoBble ABNEeHUA.

OCHOBHbIE MOMOXEHUS MONEKYNSAPHO-KMHETMYECKOW TeOpUN CTpoeHust BellecTBa. Macca u
pasmMepbl aToMOB U Monekyn. OnbITbl, TOATBEPXAAIOLLME OCHOBHbIE MOJIOXEHUSI MONEKYNSPHO-
KMHETUYECKON TEOPUMN.

Mopaenv TBEpAOoro, XUAKOro 1 rasoobpasHoOro CoCTosHWIA BelllecTea. Kpucrannuyeckme v
amopdHble Tena. O6bsACHeHWEe CBOMCTB rasoBs, XWUAKOCTEN U TBEPAbIX TeNn Ha OCHOBE MOSOKEHUI
MOJIEKYMNAPHO-KMHETMYECKOM Teopun. CMaumBaHme 1 KanunnspHble SereHus. Tennosoe
pacLUMpeHne 1 cxaTue.

Temnepatypa. CBsi3b TemnepaTypbl CO CKOPOCTbIO TEMMOBOro ABWXKEHMS YacTul,. BHyTpeHH:As
3Heprusi. Cnocobbl M3MEHEHWST BHYTPEHHEN SHEPruu: Tennonepegaya u coBepLleHve paboTsbl. Buabl
Tennonepeaayn: TENIONPOBOAHOCTb, KOHBEKLUSI, U3TTyYEHME.

KonunyectBo TennoTbl. YaeneHas TeNNOEMKOCTb BellecTBa. TennoobMeH u Tennosoe paBHOBECHKE.
YpaBHeHWe TennoBoro GanaHca. lNnaenexHne u oTBepaeBaHne Kpuctansim4eCkmx BeLlecTB.
YpenbHasa TennoTta nnaBneHus. I'Iapoo6pasoBaHv|e n KoHgeHcaums. McnapeHue. KnneHue.
YpenbHasa TennoTta napoo6pasoBaHMﬂ. 3aBMCMMOCTb TeMnepartypbl KUNeHUd oT aTtMmocdepHoro
OaBlieHus.

BnaxHocTb BO3ayxa.

OHeprus Tonnuea. YaenbHas Tennota cropaHus.



MpuHUMNLI paboTbl TennoBbix aguratenen K tennosoro agpuratens. Tennoeble ABuratenu n
3aliuTa OKpyKatoLLlen cpeabl.

3aKOH COXpaHeHNs 1 NPEBPALLEHNS SHEPrMU B TEMMOBbIX NPOLiEccax.

HdemoHcmpayuu.
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HabniogeHne 6poyHOBCKOro ABUXEHWS.

Habntogenne anddyann.

HabntogeHne ABNeHWi CMadnBaHUS U KanunnspHbIX SBIIEHUNA.

HabntogeHne TennoBoro paclumMpeHns Ten.

M3meHeHne gaBneHus rasa npy M3aMeHeHu o6bEma 1 HarpeBaHUM UM OXIaXKaeHUN.
lMpaBuna namepeHns TemnepaTtypbl.

Buabl Tennonepenaun.

OxnaxageHue npu coBepLueHnn paboThl.

HarpeBaHue npu coBepLueHnn paboTbl BHELLHUMW CUIaMu.

. CpaBHeHME TENNOEMKOCTEN pa3fINYHbIX BELLECTB.
. HabrntogeHne kunexms.
. HabntogeHne noctosiHCTBa TemnepaTypbl NPy NNaBneHnN.

13.

Mopgenu TennoBbIX ABUraTenemn.

JlabopamopHsie pabombi U onbimal.

1.

2
3
4.
5

10.
11.
12.
13.

OnbITbl MO OGHAPYXXEHWIO AEWCTBUA CUIT MOSIEKYISIPHOTO MPUTSKEHWS.

OnbITbl MO BbIpaLLMBAHMIO KPUCTANNOB NOBAPEHHOWM COMNM UNN caxapa.

OnbITbl MO HAGMNIOAEHWIO TEMNMOBOrO PaCLUMPEHNS Fa3oB, XXWOKOCTEN 1 TBEpAbIX Ten.
Onpegenexve faBnexHust Bo3gyxa B 6annoHe wnpuua.

OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb AaBNeHMsl Bo3ayxa oT ero o6bEmMa 1 HarpeBaHus
UNN oxnaxaeHus.

I'IposepKa rMnoTe3bl IMHENHON 3aBUCUMOCTM ANUHBLI CTONBMKA XNOKOCTU B
TepmomeTqueCKon pr6|<e OT TeMnepaTypbl.

HabntogeHne nameHeHusi BHyTpeHHE aHeprum Tena B pesyrbTaTte Tensonepenayv un
paboTbl BHELUHMX CUII.

WMccnepoBaHue siBneHus TennoobmMeHa Npu CMeLInBaHNM XONOL4HON N ropsaYvei Boabl.

Onpe,u,eneHme KonnyecTBa TensoThbl, NoJ1ly4eHHOro BOOOM npu TennoobmeHe ¢ HarpeTbiM
mMeTaim4eCcknmMm UnnmHgpom.

OnpeneneHune yaenbHON TENNMOEMKOCTY BeLLeCcTBa.
WccnenoBaHue npolecca ucnapeHus.
OnpeneneHne OTHOCUTENBHOMN BNaXXHOCTU BO3ayXa.

Onpep.eneHme y/J,ean0|7| TennoTbl NNaBfieHnd nbaa.

Paspen 7. aﬂeKTpVI‘-IeCKVIe N MarHUTHbIe ABJeHUA.

AnekTpusauus Ten. [1Ba poaa anekTpuyeckux 3apsaos. BsanmogencTeme 3apsikeHHbIX Ten. 3akoH
KynoHa (3aBMCUMOCTb CUIbl B3aUMOAENCTBUS 3apsiKeHHbIX TeN OT BENUYMHbI 3apsiA0B U
PacCTOsiHUS Mexay Tenamm).



OnekTpuyeckoe nosne. Hanpsok€HHOCTb anekTpuyeckoro nons. MNpuHUMn cynepnosnumnm
ANEeKTpuYeckux nonen (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu anekTpuyeckux 3apsaoB. QnemMeHTapHbIi anekTpudeckuii 3apag. CTpoeHne atoma.
MPOBOAHVKM 1 OU3NEKTPUKN. 3aKOH COXPaHEHUs! aNeKTPUYEecKoro 3apaaa.

OneKTpUYECKMIA TOK. YCroBUS CYLLLECTBOBAHMS SNEKTPUHECKOrO TOKA. MICTOMHMKM NOCTOSIHHOMO TOKa.
[lencteusa anekTpn4eckoro Toka (TENSI0OBOE, XMMUYECKOE, MarHUTHOE). DNEKTPUYECKMIN TOK B
KMOKOCTAX U rasax.

OnekTpuyeckas Lenb. Cuna Toka. dnekTpuyeckoe HanpsbkeHne. ConpoTMBreHne NpoOBOAHMKA.
YpenbHoe conpoTueneHne Bewectsa. 3akoH OMa ansa ydactka uenw. NocnegosartenbHoe m
napannenbHoe CoeMHEHNE NPOBOAHUKOB.

Pa6oTa 1 MOLLHOCTb 3EeKTPUYECKoro Toka. 3akoH [xoyns—JleHua. dnekTpuyeckue Luenm u
noTpebuTenm anekTpMYEcKon aHeprn B BbiTy. KOpoTkoe 3amMblkaHue.

[MocTosAHHbIE MarHuTbl. B3anmogencteme nNocTosAHHbIX MardmtoB. MarHuTHoe none. MarHuTHoe
none 3eMnun n ero 3Ha4YeHne ans xm3Hn Ha 3emne. OnbIT ApcTeda. MarHuTHoe none
ANEKTPUYECcKoro Toka. NpuMeHeHne 3NeKTPOMarHNToB B TeXHUKe. [JeMCTBNE MarHUTHOMO MOJis Ha
NPOBOAHMK C TOKOM. JrieKTpoasuraTenib NOCTOSAHHOIO TOKa. Vicnonb3oBaHue anekTpogsuraTenemn B
TEXHNYECKMX YCTPONCTBAX M Ha TpaHCMopTe.

OnbiTbl ®apages. SBneHne anekTpomMarHMTHoM nHaykumn. Mpaswuno JleHua. SnekTporeHepaTop.
Cnocobbl Nony4YeHns aNeKTPUYECKON SHEPrMn. DNEKTPOCTaHLMN Ha BO30GHOBNAEMbIX UCTOYHUKAX
SHEpruu.

HdemoHcmpayuu.

OnekTpusaums Ten.

[1Ba poga aneKkTprnyecKMX 3apsa0B U B3aUMOOENCTBME 3apPSKEHHBIX Ten.
YCTPOMCTBO 1 OENCTBUE 3NEKTPOCKONA.

OnekTpocTaTnyeckast MHOYKUMS.

3aKOH COXpaHEHNsT ANEKTPUYECKNX 3apAa0B.

[MpoBOOHVKN N ONSNEKTPUKNA.

MogenupoBaH/e CUMOBbLIX NMHU 3NEKTPUYECKOrO Mossi.

MCTOYHMKIN NOCTOAHHOIO TOKA.
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[encteua anekTpn4eckoro Toka.

=
o

. aﬂeKTqueCKMIZ TOK B XXUOKOCTW.

=
=

. [a30BbIV pa3psa.

=
N

. iamepeHue curbl Toka amnepMeTpomM.

=
w

. I/I3mepeHV|e ANEKTPUYECKOro HanpAaXxeHna BONIbTMETPOM.

=
D

. Peoctat 1 marasuH COI'IpOTI/IBJ'IeHI/II7I.

[EEN
o1

. BsaumopencTesme noCcTOAHHbIX MarHUTOB.

=
(o))

. MO,EI,GJ'IVIpOBaHVIe HEBO3MOXHOCTU pasaeneHna noncoB MarHmTa.

=
~

. MO,EI,eJ'II/IpOBaHI/Ie MarHUTHbIX NOSen NOCTOSIHHLIX MarHUTOB.

[EEN
oo

. OnbIT OpcTeqa.

=
©

. MarHuTHoe none Toka. QNeKTpoOMarHuT.

N
o

. JdencTtBmne MarHMTHOro nong Ha NpPOBOAHUK C TOKOM.

N
=

. SneKTpo,qamraTenb NOCTOAHHOIO TOKa.



22.
23.

WccnepoBaHue siBneHust SﬂeKTpOMaI’HI/ITHOIZ MHOYKUNN.

OnbiTbl ®apages.

24. 3aBUCUMMOCTb HanpaBleHnda MHOYKUMOHHOIoO ToOKa oT yCJ'IOBI/IIZ ero BO3HMKHOBEHUA.

25.

SneKTporeHepaTop NOCTOAHHOIO TOKa.

JlabopamopHsbie pabombi U ONbiMbI.

1.

2

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbITbl NO HABMAEHNIO SNEKTPU3aLUM TEN UHOYKLMEN N NPU CONMPUKOCHOBEHNN.
WNccnenoBaHne 0encTBust SneKTpUYEcKoro nossi Ha NPOBOAHUKM U OUSNEKTPUKN.
C6opka v npoBepka paboTbl SNEKTPUYECKON LIENN MOCTOSIHHOIO TOKa.
N3mepeHne n perynupoBaHme cunbl Toka.

N3amepeHne n perynnpoBaHne HanpshKeHus.

WccnenoBaHve 3aBUCUMOCTY CUIbl TOKa, UAYLLIETO Yepes pe3ncTop, OT CONPOTUBIEHMS
pe3ncTopa W HanpsKeHs Ha pesncTope.

OnbiThI, OEMOHCTpUpyroLne 3aBUMCUMOCTb 3JNIEKTPUHECKOIo CONnpoOTUBIIEHNA NPOBOOHNKA OT
ero AnuHbl, nnowaan nonepe4vyHoro ce4eHna n martepuana.

MpoBepka npaBuna CroXeHWst HanpsHXeHUin Npy nocrenosaTenbHOM COeMHEHNUN ABYX
PEe3nCTOpPOB.

lMpoBepka npaBuna AN CUmbl TOKa Npu napannensHOM CoeaUHEHUN PE3UCTOPOB.
OnpegeneHne paboTbl ANEKTPUYECKOTO TOKa, AYLLEro Yepes pesncTop.

OnpegeneHne MOLLHOCTUN 3NIEKTPUYECKOrO TOKa, BblAENseMOon Ha pesucTope.
WccnepoBaHne 3aBUCUMOCTU CUIbl TOKA, MAYLLEro Yepes NamMmnoyky, OT HanpsikeHUs Ha Hew.
Onpeaenenne KI[ HarpeBaTens.

WccnegoBaHne MarHUTHOMO B3aMMOAENCTBUS MOCTOAHHBIX MarHUTOB.

N3y4yeHne MarHMTHOrO Mosis MOCTOSIHHLIX MarHUTOB NPU UX 06beANHEHUN U pa3aeneHum.
WccnegoBaHne 0encTBust aNeKTpuU4ecKoro Toka Ha MarHUTHYK CTPerkKy.

OnbiThI, OEMOHCTpupyrolne 3aBUCUMOCTb CUTbI B3auMo4encTeus KaTyLLUKN C TOKOM U
MarHuTa OT CUJbl TOKa U HanpaBJ1ieHNUA TOKa B KaTyLUKe.

N3ydyeHne oencTeBmns MarHATHOMO Mo Ha NPOBOLHUK C TOKOM.
KoHcTpynpoBaHue u nsydeHne paboTtbl anekTpoasuraTens.
N3mepeHune Kl anekTpoasurateribHON YCTaHOBKN.

OnbITbl MO NCCNEAOBaAHUIO ABNEHUS 3]'IeKTp0MaFHI/ITHOl7I MHOYKUMKN: nccnegoBsaHue
M3MEHEHNIN 3HAYEHNSA U HanpasJieHnAa NHOYKUMOHHOIO TOKa.

NMINAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOIrPAMMbI NO ®U3UKE HA YPOBHE
OCHOBHOI'O OBLLUEIO O6PA30OBAHUA

N3ydyeHne usmkmn Ha ypoBHE OCHOBHOMO 0bLLero obpasoBaHus HanpasBneHo Ha AOCTMXKEHUe
FNIMYHOCTHbBIX, MeTanpeaMeTHbIX U NpeaMeTHbIX 0bpasoBaTenbHbIX pe3ynbLTaToB.

B pesynbTate n3ydeHus pusmkn Ha ypoBHE OCHOBHOIO 06LLero o6pasoBaHus y obyvaroLerocs
OyayT chopMmMpoBaHbI CneayoLLne NIMYHOCTHbIE PeE3ynbTaTbl B YACTU:

1 ) naTpnoTnu4ecKoro BOCNMTaHuA:



— NPOsIBNIEHNE UHTEpeca K UCTOPUN U COBPEMEHHOMY COCTOSIHUKD POCCUNCKON (OU3NYECKOA
HayKu;

— UeHHOCTHO€e OTHOLLEeHMEe K OOCTUXKEeHNAM pOCCI/IIZCKI/IX yHéHbIX-(bI/IE!I/IKOB;
2) rpaxgaHckoro u AyxoBHO-HpPaBCTBEHHONo BOCNUTaHUA:

— FOTOBHOCTb K aKTMBHOMY Y4acTuO B OGCYKAEHUM OBLLECTBEHHO 3HAYUMbIX U 3TUHECKMX
npoGiem, CBA3aHHbIX C MPaKTUYECKUM MPUMEHEHVNEM OOCTKEHWUI DUSUKN;

— OCO3HaHWe BaXKHOCTU MOpParibHO-3TUYECKUX MPUHLMMOB B AESATENBHOCTM YYEHOTO;
3) acTeTM4YeCKOro BOCNUTaHUA:

— BocCnpudaTne aCTeTn4eCcKnx Ka4ecTB q.)l/l3l/l‘-|eCKOI‘/‘1 HayKu: eé rapMoOHU4YHOIo NOCTPOEHUA,
CTpOrocTn, TOMHOCTU, NAKOHNYHOCTH;

4) LeHHOCTU Hay4YHOro NO3HaHUA:

— OCO3HaHMWe LIEHHOCTN (PM3NYECKON HAYKM KaK MOLLHOTO MHCTPYMEHTAa MO3HaHUS MUpa,
OCHOBbI Pa3BUTUA TEXHOSTOMUI, BaXKHENLLEN COCTaBNAOLLEN KYNbTYpbI;

— pa3BuUTHE Hay4YHOW NBO3HATENBHOCTU, MHTEPECA K UCCreaoBaTeNbCKON AeATENbHOCTY;
5) hopmMupoBaHUA KynbTypbl 340POBbS U AMOLIMOHANBLHOrO Graronony4us:

— 0CO3HaHMe LeHHoCTM B6e3onacHoro o6pasa XN3HN B COBPEMEHHOM TEXHOJ1I0I'M4YEeCKOM
Mupe, BaXXHOCTU npaBur ©esonacHoro NoBeaeHns Ha TpaHcnopTe, Ha aoporax, ¢
ANEKTPNUYECKUM N TeNnoBbIM O60pyJJ,OBaHVIeM B AOMaLUHKNX YCINOBUAX;

- C(*)OpMI/IpOBaHHOCTb HaBbIKa peq)neKcmm, Nnpu3HaHmne CBOEro npaBa Ha OIJJI/I6Ky N TaKoro
Ke npasa y Apyroro 4enoBeka;

6) TpyooBOro BocnutaHus:

— aKTUBHOE y4acTue B peLleHnn NpakTu4eckmx 3agad (B paMmkax ceMbm, obpasoBaTtesnibHOm
opraHusauum, ropoga, Kpast) TEXHONOMMYECKOM U coumanbHOM HanpaBeHHOCTH, TpebyroLwmx
B TOM 4ncrie u hn3n4eCcKUx 3HaHUN;

— WHTEpEeC K NPaKTUYECKOMY MU3y4eHU0 NPodheccuii, CBA3aHHbIX C PU3NKOMN;
7) 3KONOrM4ecKoro BOCNUTaHUA:

— OpueHTauust Ha NpMMeHeHne OM3NYECKNX 3HAHUA AN pelleHus 3agad B obnacTtu
OKpyXaroLen cpeapl, NraHMpoBaHUSA NOCTYMKOB U OLEHKN NX BO3MOXHbIX MOCNEeACTBUIA s
oKpyKatoLen cpeapl;

— 0CO3HaHMe rnobanbLHOro xapakrepa 9KoNorMyeckmx NpoGremM 1 nNyTen Ux peLleHus;
8) apanTauMm K U3MeHSILWMMCS YCNOBUAM coLManbLHOM U NPUPOAHON cpeabl:

- I'IOTp66HOCTb BO B3aMMOAeNCcTaBumn Nnpu BbIMOJTHEHUN nccrnegoBaHui n NPOEKTOB
(bVI3I/I‘-IeCKOI7I HanpaBJ1IEHHOCTU, OTKPbLITOCTb OMNbITY U 3HAHUAM OPYTIUX;

— NOBbILLEeHNEe YyPOBHA CBOEI KOMMETEHTHOCTU Yyepes NpakTn4ecKkyro AeATesIbHOCTb;

- I'IOTp66HOCTb B (bOpMI/IpOBaHI/II/I HOBbIX 3HaHWI, B TOM 4Yncne (bOpMyJ'IVIpOBaTb naen,
NOHATUA, TMNOTE3bl O d)I/ISI/I‘-IeCKVIX ob6bekTax n ABNEHUSX;

— 0CO3HaHWe ednuMTOB COOCTBEHHbBIX 3HAHUI N KOMNETEHTHOCTEN B 06r1acT uU3mnKu;
— MNaHMpoBaHME CBOEr0 Pa3BUTUS B NPUOBPETEHNN HOBbIX (OU3NYECKNX 3HAHWIA;

— CTpeMIieHne aHarim3npoBaTb U BbIABIIATb B3aMMOCBA3N Npupoabl, obuiectsa u
9KOHOMWKMKM, B TOM 4HUCI1Ee C UCMNOJIb30OBaAHNEM (*)I/I3I/I‘-I€CKVIX 3HaHWI;

— OLlEeHKa CBOMUX OENCTBUN C y‘-IéTOM BITMAHNA Ha OKPYXakLlyko cpeny, BO3SMOXHbIX
rnobarnbHbIX NOCNeaCcTBUN.



METANMPEOMETHbIE PE3YJIbTATbI

B pe3ynbTaTte 0CBOEHMS Nporpammbl MO n3nke Ha YpoOBHE OCHOBHOMO 00Llero obpasoBaHus y
obyuvatouierocs 6yayT cdoopMnpoBaHbl MeTanpeaMeTHbIe pe3ynbTaThl, BKIoYaowme
no3HaBaTerbHble YHNBepcarnbHble y4ebHble 4eNCTBUS, KOMMYHUKaTUBHbIE YHMBEpPCAalbHbIe
y4ebHble 0eNCTBUS, perynaTUBHbIE YHMBEPCAalbHble y4eOHble AeCTBUS.

MosHaBaTenbHble yHUBepcanbHbie yYebHble AencTBUsA

Ba3oBble noruyeckue gencTBUA:
e BbISBNATb W XapakTepm3oBaTb CYLLECTBEHHbIE NPU3HAKN 0OBLEKTOB (SIBNEHUI);

e yCTaHaBNMBaTb CYLLECTBEHHbIV NPU3HAK Knaccugukauum, OCHoBaHUS A 0606LLEeHVS 1
CpaBHeHus;

e  BbIABJIATb 3@aKOHOMEPHOCTU U NPOTUBOPEYNA B pacCMaTpmnBaeMbIX CbaKTaX, OaHHbIX U
HabnroAeHMAX, OTHOCALLMXCS K (*)I/I3I/I‘-IeCKVIM ABIEHUAM;

e  BblABJIATb NPUYNHHO-CNeACTBEHHbIE CBA3N NPU N3y4YEeHUN Ct)VI3VI‘-IeCKVIX SABMIEHNI 1
npoueccos, aenatb BbiIBOAbI C UCMOJIb30OBaHNEM AEOYKTUBHbLIX U MHOYKTUBHbIX
yM03a|<n+oquw7|, BblABUIraTb rmnoTe3bl O B3anNMOCBA3AX C*)VI3VILIGCKI/IX BeNnn4nH;

e CaMOCTOSTENbLHO BblIBUpaTh cnocob pelleHus y4ebHom omsnyeckomn 3agaym (CpaBHeHue
HEeCKOMNMbKMX BapnaHTOB pelleHus, BbIGop Hanbonee noaxoasulero ¢ y46ToM
CaMOCTOSATENBHO BblAENEHHbIX KpUTEPUEB).

Ba3oBble nccnegoBarenbCkue 4ENCTBUA:
e MNCNONb30BaTb BOMPOCHLI KaK nccrnegoBaTenbCkum MHCTPYMEHT NO3HaHUA;

e MPOBOAUTL MO CAMOCTOATENIbHO COCTaBMNEHHOMY NilaHy OMbIT, HECIOXHbIV (PU3NYECKUN
3KCMEePUMEHT, HeGOMbLLIOE MUccreoBaHe U3NYECKOro ABIEHNS;

e OuUeHMmBaTb Ha NPUMEHNMOCTb U OOCTOBEPHOCTb MH(bOpMaLlMIO, Nnony4YeHHyo B Xo4e
ncenegoBaHna U SKCNepuMeHTa;

e camocTosITENbHO hopMynMpoBaTb 0606LLEHNS U BbIBOALI MO pe3yribTatam NpoBeAEHHOIO
HabnoaeHus), onbiTa, UCCreaoBaHus;

e [POrHO3npoBaTb BO3MOXXHOE hanbHenwee passutune CbVI3VI‘-|eCKI/IX npoueccos, a Takke
BblABUIraTb npeannosioXXeHunA 00 nx Pa3BUTUN B HOBbIX YCITOBUAX U KOHTEKCTaXxX.

Pa6Gota ¢ uHcpopmavmein:

e MNPUMEHATb Pa3NNYHble METOAbI, MHCTPYMEHTbI U 3anpockl Npu Novcke u otbope
WMHGOPMaLUN NN AaHHbIX C YY4ETOM NPEeAnoXeHHOM y4ebHom om3ndeckon 3agadu;

e aHanu3MpoBaTb, CUCTEMATU3MPOBATb Y MHTEPNPETMPOBATL UHPOPMAaLMIO Pa3NNYHbIX BUOOB
1 (hOopM NpeACTaBIEHNS;

e  CaMOCTOSATENBHO BbIOMPATL ONTUManbHy0 opMy NpeacTaBneHns MHpopMauum n
UINAOCTPUPOBATL PeLLAaeMble 3a4aqun HECTTOXHBIMU CXeMaMK, AnarpaMmmamMm, MHON
rpacpmnkor 1 nx KOMOMHaUNSMN.

KOMMyHMKaTMBHbIe YHUBepcanbHble y‘-IGGHbIe AEeNCTBUA:

e B XoAe obcyxaeHnst yiebHoro matepuana, pesynbTaToB flabopaTopHbIX paboT 1 NPOEKTOB
3afaBaTtb BOMPOCHI MO CyLecTBY 0bCyaaeMoi TeMbl U BblcKasbiBaTb MAEW, HALLENEHHbIe Ha
pelleHne 3a4aun 1 nogaepkaHne draroxenartenbHOCT 06LLEeHNS;



COMOCTaBNATbL CBOU CY)KAEHMS C CY)KAEHUAMU APYrnX Y4acTHUKOB Auarnora, oGHapyxusatb
pasnuyne 1 CXOACTBO NO3NLWINA;

Bblpa)aTb CBOK TOYKY 3PpEHUA B YCTHbIX N MNCbMEHHbIX TEKCTaxX;

ny6nnMYHO NpeacTaBnATb pe3yrbTaThl BbINOSIHEHHOrO hN3NYECKOro OMnbiTa (SKCNEPUMEHTA,
nccrnenoBaHus, NpoekTa);

NoHMMaTb M UCNONb30BaTh NpenumyLLecTBa KOMaHAHON U NHAMBUAYanNLHON paboTkl Npu
peLLeHNn KOHKPETHON hrn3ndeckor Npobnemsi;

NpUHMMaTb Lienn COBMECTHOWN OeATENbHOCTHN, OpraHM30BbIBaTb ENCTBMUSA MO eé
OOCTWKEHWMIO: pacnpenensaTb ponu, obcyaaTe NPOLECChl U pe3yrnbTaTbl COBMECTHOM
paboTbl, 0600WaTh MHEHNST HECKOMbKUX NoAew;

BbIMOJTHATbL CBOK 4YaCTb pa6OTbI, OOCTUraa Ka4eCTBeHHOro peayribtata no cBoemy
HanpasJlieHNK 1 KOOPAONHNPYA CBOU neuncTensa c OPpyrmMmun 4yneHamm KOMaHabl;

OLIeHMBaTb Ka4ecTBO CBOEro BKMaga B 06LLMI NPOAYKT N0 KPUTEPUSIM, CAMOCTOSITENBHO
chopMYynNMpPOBaHHbLIM Y4aCTHMKaMN B3aUMOAENCTBYS.

PerynﬂTMBHble yHuBepcalibHble y‘-IeGHble aencreusA

CamoopraHusauus:

BbISIBNSATb NPOBIEMbI B )KU3HEHHBIX M YY4EOHbIX CUTYaUmMsX, TPEOYIOLMX NS peLleHnst
P M3NYECKNX 3HAHWIA;

OPWEHTUPOBATLCA B pasnMYHbLIX NoaxoAax NPUHATUS pelleHnn (MHAUBMAYyanbHOe, NPUHATNE
peLLeHns B rpynne, NPUHSTME peLLeHniA rpynnon);

CaMOCTOSITENbHO COCTABNATb anrOpUTM peLleHnst M3NYeCcKor 3adayum Unv nraHa
nccrnefoBaHus ¢ Y4ETOM UMEIOLLMXCSt PECYPCOB M COGCTBEHHBIX BO3MOXHOCTEW,
aprymMeHT1poBaTh npeasfiaraemble BapuaHTbl peLleHuiA;

aenatb Bbl60p n 6paTb OTBETCTBEHHOCTb 3a peLleHune.

CaMOKOHTpOﬂ b, 3SMOLMOHANbHbINA UHTENJIEKT:

[AaBaTb afleKBaTHYI0 OLeHKY CUTyaUun 1 npeanaraTb nraH eé U3MeHeHus:;

0B BACHATL NPUYMHBI AOCTUXKEHNSA (HEOOCTWDKEHWSA) pe3ynbTaToB AesaTenbHOCTHU, AaBaTb
OLEHKY NMPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBLI B AEATENBHOCTb (B TOM YMCIE B XOA BbINOHEHUSI (PU3NYECKOTO
nccnegoBaHUst UM NPOEKTa) Ha OCHOBE HOBbIX 0OCTOATENLCTB, U3MEHUBLUNXCS CUTYaLIUN,
YCTAHOBIEHHbIX OLUINGOK, BO3HUKLLNX TPYAHOCTEMN;

oLueHunBaTb COOTBETCTBUE pedyrnbTaTta uesin N yCIoBUAM;

cTaBuTb cebsl Ha MecTo Apyroro 4yenoeeka B Xxo4e cnopa unn ANCKyCcCun Ha Hay4Hyro Temy,
NOHMMAaTb MOTUBbI, HAMEPEHUA N JNTOTUKY OPYroro;

npu3HaBaTb CBOE MPaBO Ha OLIMOKY NpU peLLeHUn hn3NYeckUx 3agad unm B yTBEpXKOEHUSIX
Ha Hay4Hble TeMbl U TaKOe e NPaBo APYroro.

NMPEAMETHBLIE PE3YJIbTATbI

K koHUy 06y4eHusi B 8 knacce npeaMeTHble pe3ynbTaThl Ha 6a30BOM YpOBHE JOIMKHbI OTpaXaTb
CchOpMUPOBAHHOCTL Y 0BYy4YalOLLNXCA YMEHUI:



MCMonb30BaTb MOHATMS: Macca M pa3Mepbl MOMEKYI, TENNOBOE ABWKEHUE aTOMOB U
MOMEKYI, arperaTHble COCTOSIHMS BELLECTBA, KpUCTanIM4eckmue n amopdHble Tena,
HaCbILLEHHbIV N HEHACbILLEHHbIV Nap, BNaXKHOCTb BO3AyXa, TemnepaTtypa, BHYTPEHHSAS
3Heprusa, TeNmnoBol ABuUraTenb, 3NIeMeHTapHbIN 3NEKTPUYECKUA 3apsaa, SNeKTpudieckoe rone,
NPOBOOHWKMN U ANSNEKTPUKKN, MOCTOAHHBIN SNEKTPUYECKUIA TOK, MarHUTHOE norne;

pasnuuatb siBNeHus (TensoBoe paclUMpeHne u cxxartue, Tennonepegada, TennoBoe
paBHOBeCKE, CMadnBaHue, KanunnsapHble SBNEHUs, UCNapeHne, KoHAeHcaums, niaBnexme,
KpucTtannusauus (oTBepaeBaHue), kKuneHne, Tennonepegaya (TennonpoBogHOCTb,
KOHBEKLNSA, U3Ny4YeHME), aNeKTpm3aums Ten, B3anmMogemncTeme 3apsg0B, 4eNcTaust
ANEKTPUYECKOro ToKa, KOPOTKOE 3aMblkaHNe, B3anModeNCTBME MarHMTOB, AeNCTBUE
MarHUTHOTO MoJis Ha NPOBOLHUK C TOKOM, 3NIEKTPOMAarHUTHasa MHAYKUMS) N0 OMUCAHNIO UX
XapaKTepHbIX CBOWCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLNX AaHHOE hmsmyeckoe
SABMNEHuE;

pacnosHaBaTb NPOSABMAEHNE U3YYEHHbIX PU3NYECKNX SIBIIEHWIN B OKpY>KatoLLLEM MUPE, B TOM
yuncne omsmyeckne ABNEeHNA B NPMPOLE: MOBEPXHOCTHOE HATSXKEHME U KanunnsipHble
SIBMEHNS B Npupoae, Kpuctansbl B npupoge, uanydenne ConHua, 3amep3aHne BOLOEMOB,
MOpckue 6pun3bl, obpasoBaHMe pockbl, TYMaHa, NHEs!, CHEra, 3feKTpUYECcKme BEeHNs B
aTtMocdepe, aNeKTPUYECTBO XMBbIX OPraHM3MoB, MarHUTHoe none 3emnu, gpend Nontcos,
pPOJSib MAarHUTHOrO Nons ANs XU3HK Ha 3emne, NoNspHOe CUSHME, NPU 3TOM NEpPEBOAUTL
NpaKTUYEeCKyto 3adady B y4eOHYI0, BblAENATb CYLLECTBEHHbIE CBOMCTBA (NMPU3HAKK)

P M3NYECKNX ABMNEHNIA;

onucbiBaTb U3yYeHHbIe CBOWCTBA TeN N (hU3NYECKUE SIBINEHUS, UCNOMb3ys hmnsnyeckune
BENMYMHbI (TeMnepartypa, BHYTPEHHSISt SHEPrusl, KONMYECTBO TENNOThI, yaernbHas
TEeNNoéMKOCTb BeLlecTBa, yaenbHasa TennoTa nnasneHus, yaenbHasa Tennora
napoobpa3soBaHus, yaenbHas TENNOTa CropaHns TONnmMea, KO3 MULIMEHT NOMNE3HOro
NeNCTBNSA TENNOBOW MalLIMHbI, OTHOCUTENbHAS BNaXHOCTb BO3AyXa, SMNeKTpU4ecknii 3apsaa,
curna Toka, arneKTpu4eckoe HanpsikeHue, ConpoTUBMEHNe NPOBOAHNKA, YAENbHOe
COMNpOTUBIEHME BelllecTBa, paboTa 1 MOLLHOCTb 3NEKTPUYECKOrO TOKa), NpY ONUCaHK
NpaBunbHO TPaKTOBaTb (PU3NYECKUIA CMbICIT UCMONb3YEMbIX BENUYUH, 0603HaYeHNs 1
eaVHNLbI (PU3NYECKUX BEMNUYMH, HAXOAUTb (POPMYbl, CBA3bIBaOLLNE AaHHYH (DU3NYECKYHO
BENUYMHY C APYTMU BENUYMHAMU, CTPOUTL rpaddUKn U3yHEeHHbIX 3aBUCUMOCTEN
hU3NYECKUX BEMUYNH;

XapaKTepusoBaTb CBOWCTBA Ten, U3NYECKME SBMEHMSI U MPOLIECChI, UCMOMb3Yys OCHOBHbIE
MOMOXEHWS MOSEKYAPHO-KUHETUYECKON TEOPUM CTPOEHMUS BELLIECTBA, NMPUHLN
cynepnosuuum nonen (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsaga, 3akoH Oma
ANs ydacTka Lenu, 3akoH [koynsa—fleHua, 3akoH CoOXpaHeHu st SHepruu, Npu 3ToM JaBaTb
CINOBECHYI0 (DOPMYNMPOBKY 3aKOHa 1 3anucbiBaTb €ro MaTeMaTUYECKOE BbIPAXKEHNE;

0OBACHATL PU3NYECKME NPOLIECCHI M CBONCTBA Tes, B TOM YUCIE U B KOHTEKCTE CUTyauui
NPaKTUKOOPUEHTUPOBAHHOIO XapaKkTepa: BbIsIBATb NPUYNHHOCIEACTBEHHLIE CBA3W, CTPOUTL
00bsICHEHNE U3 1—2 NOrMYECKNX LLAroB C ONOPON Ha 1—2 U3y4eHHbIX CBOMCTBA OM3NYECKNX
ABMEHNN, (PU3NYECKMNX 3aKOHOB UM 3aKOHOMEPHOCTEN;

pewartb paCL-IéTHbIe 3agauu B 2—3 gencTeus, MCNOoJib3yA 3aKOHbI U (bOpMyJ'IbI, CBdA3biBaoLWwne
cbmavlqecme BeIiM4YunHbI: Ha OCHOBE aHarim3a ycrioBund 3agadu 3anmncbiBaTb KpaTkoe ycrioBue,
BbIABIATb HEAOCTATOK AaHHbLIX AA pelleHna 3aaadun, Bbl6|/|paTb 3aKOHbI U (bOpMyJ'IbI,
Heobxoammble Ansa eé pelwleHnd, npoBoanUTb paC‘-IéTbI 1 cpaBHMBaTb Nony4eHHoe 3Ha4YeHne
(bVI3I/I'-IeCKOIZ BeJIM4YHbI C N3BECTHbIMW OAaHHbIMU;

pacno3HaBaTb I'IpO6J'IeMbI, KOTOPbl€ MOXHO peLUnTb NPy NOMOLLM PU3UYECKNX METOOOB,
ncnonb3ysa onncaHne nccregoBaHuaA, BblaenAaTb npoBepdaemMoe npeanorioxkeHme, oueHnBaTb
npaBuUIibHOCTb NoOpsAAKa npoBeneHnd nccrnenoBaHna, aenaTtb BblBOAbI;

NPOBOAUTL OMbIThl MO HAGMAEHNIO PU3NYECKUX ABIIEHUA MU (PU3NHECKNX CBOWCTB TEN
(kanunNngapHble SBNEHUS, 3aBMCMMOCTb AaBleHus Bo3ayxa OT ero o6bEmMa, TeMneparypebl,
CKOPOCTU MpoLiecca OCTbIBAHUSI U HArpeBaHUS Npy U3ny4yeHun OT LUBeTa U3ny4vatoLlen
(mormowuatoLLert) MOBEPXHOCTU, CKOPOCTb MCNApeHnst BOAbl OT TeMMepaTypbl XUAKOCTU U
nnoLwiaam eé NoBepxHOCTU, ANEKTpM3aums Ten 1 B3aMMogenCcTBINE SMEKTPUYECKMX 3apsaoB,
B3aMMOAENCTBME MOCTOSAHHBLIX MarH1TOB, BU3yanusaumnst MarHUTHbIX NONen NOCTOSAHHbIX



MarHuToB, AENCTBMSA MarHUTHOrO NOfsi Ha MPOBOAHMK C TOKOM, CBOMCTBA 3NEKTPOMarHuTa,
CBOWCTBA 3NeKTpoABMraTenisi NOCTOSAHHOro Toka): hopMynnpoBaTh NpoBepsiemMbie
npeanonoXxeHus, cobupaTtb YCTaHOBKY U3 NPeANnoXeHHOro 060pyaoBaHNsi, ONMChIBaTb X04
onbiTa n hopmMynMpoBaThb BbIBOAbI;

BbIMOSIHATbL NPSIMble U3MEPEHNA TeMMNepaTypbl, OTHOCUTENbHON BNAXXHOCTU Bo3ayxa, CUIbl
TOKa, HanpsiKeHUs C NCMONb30BaHMEM aHaNoroBbIX NPUGOPOB 1 AATYMKOB PUNYECKNX
BENUYMH, CPaBHUBATb pPe3ynbTaTbl MU3MEPEHUI C YY4ETOM 3a]aHHO abCOoMNOTHOM
MOrpPeLIHOCTY;

NPOBOANTL UCCIeLOBaHNE 3aBMCUMOCTM O4HON OU3NYECKOWN BEMMYUHBI OT APYron C
NCNONb30BaHNEM MPSAMbIX U3MEPEHUI (3AaBUCUMOCTb CONPOTMBIEHUS MPOBOAHMKA OT €ro
ONWHBI, NNOLWaAmM NonepeyHoro CeYeH s 1 yaenbHoro ConpoTUBIeHUs BeLlecTsa
NPOBOAHMKA, CUIbl TOKA, MAYLLEro Yepes NPOBOAHUK, OT HanNpPs>KeHNs Ha NPOBOAHMKE,
nccnegoBaHve NocneaoBaTensHOro 1 napannensHoro COeANHEHUN NPOBOLHUKOB):
nnaHMpoBaThb UccrnegoBaHue, cobnpaTb YCTAHOBKY M BbINOMHATbL U3MEPEHUs], Cneays
NpeanoXeHHOMY nnaHy, omMKkcMpoBaTb pesynbTaTbl NONYyYEeHHOW 3aBUCUMOCTU B BUAe
Tabnuy n rpadunkos, AenaTtb BbIBOAbLI NO pe3dynbTaTtamM UCCNeaoBaHus;

NPOBOANTL KOCBEHHbBIE M3MEPEHMUs] (PU3NYECKUX BENNYMH (YOenbHas TEMNOEMKOCTb
BELLEeCTBa, COMPOTMBIIEHNE MPOBOAHUKA, paboTa U MOLLHOCTb 3MEKTPUYECKOrO TOKa):
nraHMpoBaTb U3MepPeHUsi, cobupaTtb IKCNEpPUMEHTaNbHYHO YCTAHOBKY, Crieays
NPeasIoKEHHOW UHCTPYKLMM, U BbIYUCTISITE 3HAYEHNE BENUYUHSI;

cobniogatb npasuia TeXHUKn BGesonacHocTu npu pa60Te C na6opaTopr|M O60py,D,OBaHllleM;

XapakTepu3oBaTb NPUHLMIMLI EVCTBUSI N3YYEHHbIX NPMOOPOB 1 TEXHUYECKUX YCTPOMCTB C
OMopoW Ha X onucaHns (B TOM YMChe: cMCTeMa OTOMNMNEHUs] LOMOB, MMIrpoOMeTp, NapoBas
TypbuHa, amnepMeTp, BOIbTMETP, CHETYMK SMEKTPUYECKON SHEPTUM,
3MEKTPOOCBETUTENBbHBIE NPUOOPLI, HAarpeBaTeNbHbIE ANEKTPONPMOOopLI (NPUMEPSI),
3NeKTPUYECKNe NpeaoxpaHUTEnm, SNeKTPOMarHUT, aNeKTPoABUraTeb NOCTOSIHHOMO TokKa),
NCMonb3ys 3HaHMS O CBOWCTBaX (OU3NYECKUX SIBNIEHNIA U HEOOXoaMMblE dn3ndeckue
3aKOHOMEPHOCTY;

pacno3HaBaTb NPOCTble TEXHUYECKME YCTPOWCTBA M N3MepUTENbHbIE MPUGOPLI MO CXemam U
CXEMaTUYHbIM PUCYHKaM (KUAKOCTHbLIN TEPMOMETP, TEPMOC, NMCUXPOMETP, MMIPOMETP,
ABWratenb BHYTPEHHENO CropaHusi, 3NEeKTPOCKONM, PeocTaT), COCTaBMsATb CXEMbI
SMNEKTPUYECKMX Lienen C nocrefoBaTesibHbIM U NapansienbHbIM COeAUHEHNEM 3NTIEMEHTOB,
pa3nuyas yCroBHble 0603HAYEHNS ANIEMEHTOB ANIEKTPUYECKUX LiENe;

npmnBOOUTb NpUMepPbI (HaXO,EI,I/ITb I/IHCbOpMaLl,I/IIO (0] npvlmepax) NpakTn4eCKoro ncnosib3oBaHuaA
(bl/l3|/|'-IeCKI/IX 3HaHW B MOBCEAHEBHOW XWU3HN Ans obecneyeHns 6esonacHocTn npu
o6pa|.|.|,eva| C an60pa|v|v| N TEXHNYECKNMU yCTpOI7ICTBaMI/I, COXpaHeHunda 300p0OBbA N
cobniogeHus HOPM 3KOoJiorm4ecKkoro noeeaeHnda B 0pr>i<ar0u.|,e|7| cpene,;

OCYLLLECTBNATb NOUCK MHpopMaLumn husnyeckoro cogepxaHus B VIHTepHeTe, Ha ocHoBe
UMEIOLLMXCH 3HAHUW M NMYTEM CpPaBHEHUS OOMNOMHUTENbHBLIX UCTOYHUKOB BbIAENATb
MHdOpMaLUo, KOTopas ABMASETCH NPOTUBOPEYMBON UMM MOXKET OblTb HE4OCTOBEPHOM;

MCNonb30BaThb MPU BbINOMHEHNN y4eBHbIX 3aaHnin Hay4YHO-MONYNAPHYO NMTepaTypy
PU3NYECKOro CoAepKaHusl, cnpaBoYvHbIe MaTepuansl, pecypcel cetn IHTepHeT, BnageTb
npvémamMm KOHCNEeKTUPOBaHMS TeKcTa, NpeobpasoBaHus UHOPMaLIMU U3 OOHOW 3HAKOBOW
CUCTEMbI B APYrYIO;

co3faBaTb COOCTBEHHbIE MUCbMEHHBIE U KpaTKne yCTHble coobueHuns, obobLyasn
WMHpopMaLMIO N3 HECKONBKMUX MCTOYHUKOB (OU3MYECKOTO COOEPXKaHNA, B TOM Yncne
ny6n|/|qu npeacTaBndTb pe3ynbTaThbl NPOEKTHOW Ui NCCeaoBaTENbCKON AeATENbHOCTH,
npu 3TOM rpaMoOTHO UCNOJ1b30BaTb I/I3yl-IeHHbII7I NOHATUNHBIN annapaT KypcCa OM3MKHN,
conpoesoXxaaTb BbICTynIeHne npeseHTauunen;

NpU BbINONTHEHNM Y4EOHbBIX NMPOEKTOB M UCCrneaoBaHnin pr3NYEeCKNX NPoLIECCoB
pacnpenensTb 063aHHOCTY B rpyrnne B COOTBETCTBUM C NOCTaBMEHHbIMU 3aga4amu,
cneavTb 3a BbINOJIHEHWEM NIaHa OeViCTBUIN U KOPPEKTUPOBATL €ro, afeKkBaTHO OLEHMBATb



cobCTBEHHbIV BKMa B AEATENbHOCTb rpynmbl, BbICTPaMBaTb KOMMYHUKATUBHOE
B3aMMOAeNCTBME, NMPOSBIISS FOTOBHOCTb paspeLlaTb KOHPIMKTDI.



TEMATUYECKOE NMIMAHUPOBAHUE

8 KINNACC
Konun4yectBo yacoB

Ne n/n HaumeHoBaHue pa3genos n tem AneKkTpoHHbIe (undpoBkIe)

- nporpamMmmbl Bcero KoHTponbHble | lpakTuyeckue obpa3oBaTenbHble pecypcChl

paboThbl paboThbl

Paspen 1. TennoBble ABNeHUA
1.1 CTpoeHne 1 cBOMCTBA BeLLECTBa 7 Bubrwmoteka

' LIOK https://m.edsoo.ru/7f4181ce
1.2 TennoBble NpoLecchl 21 1 5 Bubrmoteka

' LIOK https://m.edsoo.ru/7f4181ce
WTtoro no pasgeny 28
Pasgen 2. nekTpuyeckne u MarHMTHbIe ABNEHUA
21 OnekTpuyeckue 3apsaabl. 3apskeHHble Tena 7 1 Bubnnoteka

' N UX B3anmMoaemncTeme LIOK https://m.edsoo.ru/7f4181ce
2.2 IMOCTOSAHHbIN 3NEKTPUYECKNA TOK 20 1 7 Bubnmorexa

' LIOK https://m.edsoo.ru/7f4181ce
2.3 MarHuTHble aBNeHnst 6 1 15 Bubnuoteka

' ' LIOK https://m.edsoo.ru/7f4181ce
2.4 OnekTpomarHuTHast MHAYKLNS 4 Bubnmoteka

: LIOK https://m.edsoo.ru/7f4181ce
WTtoro no pasgeny 37
PesepBHoe Bpems 3
OBLEE KOJITMYECTBO YACOB MO NPOIrPAMME 68 3 14.5




NOYPO4YHOE NINAHUPOBAHUE

8 KITACC
Konun4yectBo 4acoB
Harta AneKTpoHHbIe unucpoBbIle
Ne n/n | Tema ypoka Bcero KoHTponbHble | lMpakTtu4yeckue M3yvyeHusi | obpasoBartenibHble pecypchbl
paboTbl paboThbl
OCHOBHbLIE MONOXEHUSA MONEKYSIPHO- EuG
1 KMHETMYECKON TEOPUM U UX OMbITHbIE 1 vibnnoTexa
LIOK https://m.edsoo.ru/ff0a5256
noaTBepXxaeHns
2 Macca n pasmep atoMOB 1 MONEKYN 1
3 Mogenu TBEpLOro, XUAKOro n 1 BubnuoTteka
razoobpasHOro CoCTosHMI BellecTBa LIOK https://m.edsoo.ru/ff0a540e
Ob6bsicHeHMe CBOWCTB TBEPOOTO,
4 XMAKOro 1 ra3aoo0pasHOro COCTOSIHNMA 1
BELLLeCTBa Ha OCHOBE MONOXEHUN
MOJEKYNAPHO-KMHETUYECKON TEOPUU
5 Kpuctannunyeckne n amopdHble Tena 1 Bubnuoreka
LIOK https://m.edsoo.ru/ff0a5800
6 CmaumnBaHue 1 KanmnnsapHoCTb. 1 bubnnoTeka
[MoBepxXHOCTHOE HaTsXKeHWe LIOK https://m.edsoo.ru/ff0a5530
7 Tennosoe pacluMpeHne n cxatme 1 Bubnmoreka
P P LIOK https://m.edsoo.ru/ff0a5a26
TemnepaTtypa. CBsi3b TEMMEPATYPbI CO
8 CKOpPOCTLHO TEMMOBOro ABUKEHMS 1
yacTuy
9 BHyTpeHHsAs aHeprusi. CnocoObl 1 Bubnnoteka

N3MEHEHUSI BHYTPEHHEW SHEPTUM

LIOK https://m.edsoo.ru/ff0a5¢c60




BubnuoTteka

10| Buaei Tennonepenatm LIOK https://m.edsoo.ru/ff0a6412
Ypok-koHepeHums "lNMpakTnyeckoe
11 NCnorb30BaHNe TeNnnoBbIX CBONCTB Bubnunoteka
BELLECTB M MaTepmaroB B Lensax LIOK https://m.edsoo.ru/ff0a65c0
3HeprocbepexeHnsa”
12 KonnyecTtBo TennoTbl. YaenbHas BubnuoTteka
TENI0EeMKOCTb LIOK https://m.edsoo.ru/ff0a6976
13 YpaBHeHWe TennoBoro 6anaHca. Bubnnoteka
TennoobmeH 1 TennoBoe paBHOBeCHE LIOK https://m.edsoo.ru/ff0a7088
JlabopartopHas paboTta "/ccnegosanune
14 SIBMeHna TennoodbmeHa npu bubnnoTeka
CMeLUUBaHUN XOMNOAHOM U ropsiden LIOK https://m.edsoo.ru/ff0a6a98
BoAObI"
Pac4yeT konunyecTtsa TennoThI,
15 HeoOX0AMMOro ANs HarpeBaHWs Tena u
BblAEMSAEMOro UM Npu OXNaxaeHun
16 JTabopaTtopHas paboTa "OnpegeneHue bubnnoTeka
yaenbHOM TennoemMKoCTH BelecTea"” LIOK https://m.edsoo.ru/ff0a6bb0
17 OHeprus Tonnuea. YaenbHas TensnoTta BubnuoTteka
cropaHus LIOK https://m.edsoo.ru/ff0a7b5a
MnaeneHne 1 oTBepaeBaHue
18 KpucTannmyeckmx Ten. YaenoHas Bubnmoreka
' LIOK https://m.edsoo.ru/ff0a71d2
TennoTa nnaeneHus
19 JlabopaTtopHas paboTa "OnpegeneHue BbubnnoTeka
yAenbHOW TenNoThl NNaeBneHus neaa” LIOK https://m.edsoo.ru/ff0a72fe
20 MapoobpasoBaHne n KOHOEHCaUUS. Bubnnoteka

WcnapeHne

LIOK https://m.edsoo.ru/ff0a740c




21

Kunenne. YaenbHas Tennota
napoobpasoBaHnsa N KOHOEHCAUNN.
3aBMCUMOCTb TEMNEpPaTypbl KUNEHNS
OT aTMOC(epHOro AaBneHuns

BubnunoTeka
LIOK https://m.edsoo.ru/ff0a786¢

22

BnaxHocTb Bo3gyxa. JlabopaTopHas
paboTta "OnpegeneHne OTHOCUTENbHOM
BNaXXHOCTU Bo3ayxa"

BbubnunoTeka
LIOK https://m.edsoo.ru/ff0a7628

23

Peluenve 3aaay Ha onpegenexHne
BNaXXHOCTW BO3Oyxa

24

MpyHUMNbI paboTbl TENMOBBLIX
asuratenei. MNaposasi TypOuHa.
[Buratens BHyTPEHHErO CropaHus

25

KMA tennoeBoro gsuratensa. Tennosble
ABUraTenu 1 3awuTa oKpyxaroLen
cpeabl

Bubnunoteka
LIOK https://m.edsoo.ru/ff0a7c7c

26

3aKoH coxpaHeHus 1 NpeBpaLLeHns
SHEeprum B TENOBLIX NpoLeccax

27

MoaroTtoBka K KOHTPONbHOW paboTe no
Teme "TennoBble ABNeHns. IameHeHune
arperaTtHbIX COCTOSIHMI BewecTea"

bubnnoTeka
LIOK https://m.edsoo.ru/ff0a83f2

28

KoHTpornbHas paboTta no teme
"TennoBble sBNeHusi. IameHeHne
arperaTHbIX COCTOSIHUI BeLecTBa"

Bubnvoteka
LIOK https://m.edsoo.ru/ff0a86ae

29

OnekTpusauuns Ten. [iga poga
3NEKTPMNYECKMX 3apsaoB

30

Ypok-uccrnegoBaHue "IAnektpusauus
Ten NHAYKUMERn n npu
COMPUKOCHOBEHUM"

31

BaaumoperncTteue 3apsAXXeHHbIX Ten.

BubnuoTteka




3akoH KynoHa

LIOK https://m.edsoo.ru/ff0a87e4

AnekTpuyeckoe none. HanpsikeHHOCTb

BubnuoTteka

32 QMEKTPUECKONO Nonsi. NpUHLMM _ LIOK https://m.edsoo.ru/ff0a8a0a
Cynepnosnumnn areKTpMYECKmX nonen
Hocutenun anekTpuyecknx 3apsaos.
33 OnemeHTapHbIn 3apag. CTpoeHue
aToma
34 MpoBOAHMKN N ONINEKTPUKN. 3aKOH BubnuoTteka
COXpaHeHWs anekTpuyecKkoro 3apsaa LIOK https://m.edsoo.ru/ff0a8ef6
35 PeuweHne 3agay Ha NpuMeHeHne bubnnoTeka
CBOWNCTB 3NEKTPUYECKUX 3apsaoB LIOK https://m.edsoo.ru/ff0a90cc
ONEKTPUYECKUIA TOK, YCITOBUSA €ro
36 cyluectBoBaHuA. ICTOYHMKN Bubnmoreka
| LIOK https://m.edsoo.ru/ff0a95a4
3NEKTPUYECKOro TOKa
37 [lenctBua anekTpnyeckoro Toka Bubnuoreka
LIOK https://m.edsoo.ru/ff0a96b2
Ypok-uccnegosaxue "[lencraeve
38 3MEKTPMYECKOro Nons Ha NPOBOOHUKN U 1
ONANEKTPUKN"
39 OneKTpnyeckun ToK B MeTannax, BubnuoTteka
XNOKOCTAX M rasax LIOK https://m.edsoo.ru/ff0a9838
40 OneKTpnyeckas Lenb N e€ cocTaBHble
yacTtu
Cwvna Toka. JlabopaTtopHasi paboTta EuG
41 "MIamepeHne n perynupoBaHue cunbl 0.5 vibnvoTeka
ToKa" ' LIOK https://m.edsoo.ru/ff0a8bd6
42 OneKkTpu4ecKoe HanpsKeHue. 05 Bubnmoteka

BonbTmeTp. JlaGopaTopHas paboTa

LIOK https://m.edsoo.ru/ff0a9e14




"MamepeHne n perynuposaHve
HanpspkeHns"

43 ConpoTrBneHne NPOBOAHMKA. bubnnoTeka
YpneneHoe conpoTUBEHNE BELLLECTBA LIOK https://m.edsoo.ru/ff0aa738
JlabopaTtopHas paboTa "3aBUCMMOCTb

44 3NEKTPUYECKOrO COMPOTUBIIEHNS Bubnnoteka
NPOBOAHMKA OT ero ASInHbI, Nnowaamn LIOK https://m.edsoo.ru/ff0aa738
nonepeyHoro ceveHns u matepmana”
3aBUCMMOCTb CUMbl TOKa OT EuGnMoTeka

45 HaNPsDKeHust. 3akoH OMa Anst y4acTka LIOK https://m.edsoo.ru/ff0aad4a
uenm
JlabopartopHas paboTta "/ccnegosanune
3aBUCMMOCTW CUIbl TOKa, NayLwiero Ev6nvoTeKa

46 yepes pesncTop, OT CONPOTUBIIEHUS LIOK https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HanpskeHUa Ha — *
pesncTtope"

47 MocnepoBaTenbHOe 1 NapannensHoe
COEeANHEHMS NPOBOAHNKOB
JTabopaTtopHas paboTta "lMpoBepka

48 npaBua CroXeHUs HanpsiKeEHUN Npu bubnnoTeka
nocneaoBaTeNbHOM COEAUHEHUN OBYX LIOK https://m.edsoo.ru/ff0aaa58
peaucTtopos"
JlabopaTtopHas paboTta "lpoBepka

49 npasuna ans cusbl Toka npu Bubnnoteka
napannesibHOM COeaANHEHNN LIOK https://m.edsoo.ru/ff0aadle
pesncTopoB"
PeuweHve 3agay Ha NnpyMeHeHne

50 3akoHa Oma ansa pasnuyHoro Bubnmoteka

LIOK https://m.edsoo.ru/ff0aaf8a

COeMHEHMS NPOBOAHMKOB

51

PaGoTa 1 MOLLHOCTb 3NEKTPUYECKOro

BubnuoTteka




Toka. 3akoH [xoynsa-lleHua

LIOK https://m.edsoo.ru/ff0abl124

JTabopaTtopHas paboTa "OnpegeneHue

52 paboTbl N MOLLHOCTW 3NIEKTPUYECKOTO 1 Bubnuoreka
Toka" LIOK https://m.edsoo.ru/ff0ab3e0
OnekTpuyeckne uenu n notpebutenu EuG
53 SNEKTPUYECKON SHEPTUN B ObITY vibnnoTeka
' LIOK https://m.edsoo.ru/ff0ab660
KopoTkoe 3amblkaHue
MoaroToBKka K KOHTPONbHOM paboTe no
o | onarprecie spri
b 5 § LIOK https:/m.edsoo.ru/ff0abd2c
B3anmogencTBud. [NocTOSAHHbIN
aAneKkTpnyeckuin Tok"
KoHTpornkHas paboTta no teme
55 "OnekTpuyeckne 3apsabl. 3apsKeHHbIe Bubnunoteka
Tena u UX B3auMo4encTBuS. LIOK https://m.edsoo.ru/ff0abea8
[MOCTOAHHBIN 3rIEeKTPUYECKMI TOK"
56 [MoCTOAHHBbIE MArHUTbI, UX
B3aMmoaencTeame
57 Ypok-uccnegosaHnue "M3yyeHne nonewn 1 BubnuoTteka
NOCTOSIHHbLIX MarHUToB" LIOK https://m.edsoo.ru/ff0ac3d0
MarnutHoe none. MarHnTHoe none
58 3eMIn 1 ero 3HadeHue Ons XU3HW Ha Bubnuoteka
LIOK https://m.edsoo.ru/ff0acOba
3emne
OnbIT OpcTenga. MarHmTHoe none EvG
59 anekTpmyeckoro Toka MarHuTHoe none viDnnoTeka
LIOK https://m.edsoo.ru/ff0ac1d?
KaTyLUKW C TOKOM
MprMeHeHWe anekTpoMarH1MToB B
60 TexHuke. JllabopaTopHasi pabota 05 bubnnoTeka

"M3ayuyeHne gencTBmsi MarHMTHOro Nossi
Ha NPOBOAHUK C TOKOM"

LIOK https://m.edsoo.ru/ff0ac74a




61

OnekTpoasuratenb NOCTOSIHHOMO TOKa.
Vcnonb3oBaHue anekTpogsuratenei B
TEXHUYECKUX YCTPONCTBAX U Ha
TpaHcnopTe. JllabopaTopHas pabota
"KoHCcTpynpoBaHue 1 nsy4deHne paboThl
anektpoasuratens"

BubnunoTeka
LIOK https://m.edsoo.ru/ff0ac86¢c

62

OnbITbl ®apages. 3akoH
3NEKTPOMArHUTHOM MHOYKLMM.
MNpasuno JleHua

63

OnektporeHepaTop. Cnocobbl
Mony4YeHUs1 SNEKTPUYECKOA SHEPTUN.
OneKkTpocTaHUuuM Ha BO30OHOBNSEMbIX
NCTOYHMKaX SHEprum

64

MoaroTtoBka K KOHTPONbLHOW paboTe no
Teme "OneKTpUYeCcKNe N MarHuTHble
sABneHns"

65

KoHTpornbHas paboTta no teme
"OneKkTpuyeckme n MarHUTHble
saneHns"

Bubnvoteka
LIOK https://m.edsoo.ru/ff0acb14

66

PesepBHbIl ypok. PaboTa ¢ Tekctamm
no teme "Tennosble siBNeHns"

BubnuoTeka
LIOK https://m.edsoo.ru/ff0acc5e

67

Pe3epBHbIN ypok. PaboTa ¢ TekcTamm
no Teme "lNMOCTOSAHHbLIN 3NEeKTPUYECKNin
TOK"

Bubnnoteka
LIOK https://m.edsoo.ru/ff0acdc6

68

Pe3epBHbIN ypok. PaboTa ¢ TekcTamm
no teme "MarHnTtHble sBneHuns"

OBLUEE KONMMYECTBO YACOB MO
NMPOrPAMME

68

2

14.5

YYEBHO-METOAMYECKOE OBECIMNEYEHUE OBPA30OBATEJIbHOIO NPOLIECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUAIbI ONA YYEHUKA




METOAOUYECKUE MATEPUAIDbI ANA YYUTENA



LUW®POBbLIE OBPA3OBATEJIbHbLIE PECYPCbIl U PECYPCbl CETU UHTEPHET
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