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denepanpHas pabouas nmporpamma | dusuka. 7-9 kiaccer (0a30BBIH YPOBEHB)

®enepanpHas padbodast mporpamma mno ydyeOHomy npeamery «Pusnka» (06a30BbIi
ypoBeHb) (mpeameTHass o00nacTb «EcTecTBeHHO-Hay4dHble NpEeaMEThI») (najee
COOTBETCTBEHHO — MPOrpaMma 1o pu3uke, pu3nka) BKIIOYAET NOSICHUTEIbHYIO 3alHUCKY,
coJiep)KaHue OOy4YeHHUs, TUIAHUPYEMbIE€ pe3yJIbTaThl OCBOEHUS MPOrpaMMbl MO (PU3HMKE,
TEMaTUYECKOE TUIAHUPOBAHUE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo (u3uke HA ypOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs COCTABJICHA
Ha OCHOBE IMOJIOKEHMH U TpeOOBaHMUIl K pe3yibTaTaM OCBOCHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaTebHON Mporpammel, mnpeactaBieHHbIX B PT'OC 00O, a takxke
c yu€ToM (enepaibHOi pabouelt mporpaMmsbl Bocriutanus 1 KoHnenimu npenogaBaHus
yuebHoro npeamera «Duzukay.

Copepxanue nmporpamMMmbl 1o (u3uMke HampaBieHO Ha  (HOpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU I'PaMOTHOCTH OOYYalOIIMXCSl U OPraHU3alui0 U3y4eHUs: (PU3UKU
Ha JEeATENIbHOCTHON OCHOBe. B mporpamme mo (u3uke y4UTHIBAIOTCS BO3MOXKHOCTHU
yueOHOoro mpeamera B peammsanuu TpedboBanuin PI'OC OOO k miIaHUpPYEMBIM
JMYHOCTHBIM M METalpPEeIMETHBIM pe3ysbTaTaM OOYJYEeHHs, a TaK)Ke MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IPEJAMETOB HA YPOBHE OCHOBHOI'O OOLIETO
oOpa3zoBaHusI.

[IporpamMa 1o ¢u3MKe ycTaHABIMBACT paclpellejieHhe Y4eOHOro marepuaia
no rojmaMm oOydeHus (MO KJaccaM), MOpejaracT MPUMEPHYIO IOCIEeI0BaTEIbHOCTD
U3YUCHHUs TeM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHUS MPEAMETHOTO COACP)KAHUA U ydéTe
BO3PACTHBIX OCOOEHHOCTEN 00yYaroluxcsl.

[Iporpamma no ¢usuke paspadoTaHa ¢ LEIbIO OKa3aHUS METOAMYECKOW MOMOIIH
YUUTEIIO B CO3[JaHUH paboyeil MporpaMMbl 10 y4eOHOMY MPEIMETY.

®uzuka SBIIETCS CHCTEMOOOPA3YIOUIUM [IJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IPOIIECCOB U SBJICHU,
U3ydaeMbIX XUMUEH, Ouonoruei, acTpoHoMHeld W (u3ndeckoil reorpaduei, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa, NPEIOCTABIISIET HaubOojee sCHBbIC
o0pa3ipl NPUMEHEHUS] HAaydHOro METoAa IO3HaHUs, TO €CTh Croco0a MOIyYeHUs
JIOCTOBEPHBIX 3HAHUN O MUPE.

Opna w3 IIaBHBIX 3a1ad  (U3MUECKOro oOpa3oBaHUsl B CTPYKType OOIIEro
00pa3oBaHUs COCTOUT B (POPMUPOBAHUH €CTECTBEHHO-HAYIHOIN IPaMOTHOCTH U UHTEpeca
K HayKe y 00 y4aroIMXcs.

N3ydyenue ¢usmku Ha 0a30BOM YPOBHE MPEIIOJAraeT OBIAJCHHUE CIICAYIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTD:

Hay4YHO OOBSICHSATH SIBJICHMUS,

OLIEHMBATh U TIOHUMAaTh OCOOEHHOCTH HayYHOT'O HCCIIEI0BAaHUS;

UHTEPIPETUPOBATh  JaHHbIE W  HUCIOJb30BaTh HAy4yHbIE  JIOKA3aTEJIbCTBA
JUIS TIOJTy4€HUSI BEIBOJIOBY.
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Henu n3ydyeHus: GU3MKU Ha YPOBHE OCHOBHOI'O 00IIETr0 0Opa30BaHUs OMPEIEIICHbI
B Konnenmuu mnpenonaBanus ydeOHOro mpeamera «dusnka» B 00pa3oBaTelbHBIX
OpraHU3aLusaX Poccuiickon denepanuu, peanu3yroimx OCHOBHBI€
oOmieo0pa3zoBaTeibHble  MPOTpaMMbl,  yTBEpkAEHHOW  pemieHueMm  Koseruu
MunucrepctBa npocsenieHus: Poccuiickoit @enepanuu (mporokoi ot 3 gexadps 2019 r.
No T1IK-4BH).

Henn n3yuenust Gpu3uKu:

npUOOPETEHUE WHTEpeca M CTPEMJICHHS OOYyYalolmUXCsl K HAYYHOMY HM3y4EHHUIO
MIPUPOJIBI, PAa3BUTHEC WX HHTEIDICKTYAIBHBIX M TBOPUYECKUX CIIOCOOHOCTEHH;

pa3BUTHE TIPEACTABICHUH O HAYYHOM METOJC TO3HaHUS H (POpPMUPOBAHUE
MCCIIEIOBATEIHCKOTO OTHOIIEHUS K OKPY)KAIOIITUM SIBIICHUSIM;

dbopMUpOBaHUE HAYYHOIO MHPOBO33PEHHUSI KaK pe3yibTaTa M3y4EHHUS OCHOB
CTPOEHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE TIPEACTABICHUA O poiu (U3UKKA JJIs  Pa3BUTHS  JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyayiied npodeccuoHalbHON
JesITebHOCTH, CBA3AHHOW ¢ (DU3MKOM, MOJIrOTOBKA K JalIbHEWIlIeMy OOY4YEHHIO B 3TOM
HaTpaBICHUH.

JlocTikeHue 3TUX 1eJiel MporpaMMmbl 1o (M3HKE Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa3oBaHusi 00€CIIEUNBACTCS PEIICHUEM CIIEIYIONINX 3a0a4:

MPUOOPETEHHE 3HAHWN O JHCKPETHOM CTPOCHHH BEIIECTBA, O MEXaHUYCCKUX,
TEIJIOBBIX, JICKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHUM ONUChIBaTh W OOBSICHATH (PU3NUECKUE  SBICHUS
C MCTIOJIb30BaHUEM TOTYYEHHBIX 3HAHU;

OCBOEHHE METO/IOB PEIICHUS] MPOCTEUITNX PacuETHBIX 3aJad C UCIOJIh30BAaHUEM
bu3nUecKX MOJIeNIel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHMM HAOMIOIaTh TPUPOAHBIC SBJICHHUS U BBITIOIHATH OIBITHI,
nabopatopHble pabOThl M JKCIEPUMEHTAIbHBIE HCCIEAOBAHHUS C MCIOJIb30BAHUEM
U3MEpPUTEIbHBIX TPUOOPOB;

OCBOEHHE MPUEMOB PabOTHI ¢ MH(popMaUel PU3NIECKOTO COAEPKaHUs, BKIIOUAas
uHOpPMAIIMI0O O COBPEMEHHBIX JIOCTIDKCHHSX (PU3UKH, aHaIM3 M KPUTHUYECKOE
OlleHMBaHUE UHGOPMaALINH;

3HAKOMCTBO €O cdepamu NpoPECCHOHAILHON JCATEIBHOCTH, CBSI3aHHBIMU
¢ (U3MKOW, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JIOCTHDKCHHSX
bu3nuecKor HayKu.

Ha wusyuenune ¢Qusuku (06a30BbIi ypOBEHb) HAa YpPOBHE OCHOBHOIO OOIIETO
oOpa3zoBaHusi oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEAENIO),
B 8 Kiacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 102 vaca (3 vaca B Heeno).

[Ipennaraemsiii B mporpamme no Gu3HKe nepedeHb JJ1abopaTopHbIX padOT U OIBITOB
HOCUT PEKOMEHJATENbHBI  XapakTep, y4YUTeNlb JeJaeT BbIOOp MPOBEACHUS
Ja00paTOPHBIX pabOT W OMBITOB C Y4E€TOM HMHIWBHUIYaIbHBIX OCOOCHHOCTEU
OOy4JarIMXCsA, CIUCKA DSKCIEPUMEHTAIBHBIX 3aJaHWi, NpeJiaraéMbIX B paMKax
OCHOBHOT'O TOCY/IapPCTBEHHOT'0 AK3aMeHa Mo (PHU3uKe.
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M3mepenne KII/] HakTIOHHOM MJIOCKOCTH.
N3ydenune 3akoHa COXpPAHEHUS] MEXaHUYECKOU YHEPTIUU.

8 KUIIACC

Pa3nen 6. TenjioBbie siBJIeHUS

OCHOBHBIE TIOJIOKEHHUS MOJICKYJISIPHO-KMHETUYECKON TEOPUH CTPOCHHUS BEIIECTBA.
Macca u pazmepsl aTOMOB U MOJIEKYJT. OTBITHI, HOATBEPKAAIOIINE OCHOBHBIE MOJI0KEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopgenun  TBEpHOro, JKUAKOTO U  Ta3000pa3HOTO COCTOSHUM  BEIIECTBa.
Kpucrannuyeckue u amopdubie Tena. OObSICHEHHE CBOWMCTB Ta3oB, >KUIKOCTEH U
TBEPIBIX TEJ HA OCHOBE MOJIOKEHUN MOJICKYJISIPHO-KUHETHYECKOU Teopur. CMayuBaHue
Y KalWJUISIPHBIC SIBJIEHUS. TEIUIOBOE PACIIMPEHUE U CHKATHE.

Temneparypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JIBUKECHUSI YaCTHII.
Bayrpennsis sHeprus. CriocoObl M3BMEHEHHMS BHYTPEHHEHW SHEPTUM: Terionepenada u
coBepiieHHEe paboThl. Buael Temonepenayu: TEIUIONPOBOIHOCTh, KOHBEKIIMS,
W3JIyYCHHUE.

KomnaectBo TemnoThl. YenbHas TEINIOEMKOCTh BellecTBa. 1emIooOMEH |
TEIJIOBOE paBHOBECHE. YpaBHEHHE TerioBoro Oananca. [InaBieHwe u oTBepjeBaHUE
KPUCTAJUIMYECKUX BEIIECTB. YJenabHas Teriora rmasieHus. [lapooOpazoBanue u
koHneHcanusi. Hcmapenue. Kumenue. VYjaenpHas TemioTa MapooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT aTMOC(EPHOTro TaBICHUS.

BnaxunocTts Bo3yxa.

DHeprus TOIMBa. Y IeJbHas TEIIOTa CTOPaHMUSL.

[Tpunumnel padoTel TemnoBeix apurareneit KIIJ[ TenmoBoro npurarens. TemnaoBsie
JIBUTATENM U 3alUTa OKPYKAOLIEH CPEJIbL.

3aKOH COXpaHEHUS U MPEBPAIICHUS SHEPTUHU B TEIJIOBBIX IIpolieccax.

Jlemoncmpayuu
Ha6mronenre 6poyHOBCKOTO IBUKEHUS.
Ha6monenne nuddysun.
HaGmronenue siBieHni cMaurBaHUs U KaMWUISIPHBIX SIBJICHUM.
HabGnronenue TemioBoro pacmmpeHust Te.
N3meneHnue [naBjieHUsi raza MNpd HU3MEHEHMHM O00bEMAa W HarpeBaHUM WIH
OXJIQXKICHUMU.
[TpaBusia u3mepeHus TemrepaTypsl.
Bu el Terumonepenaumn.
OxJaxkieHue Mpu COBEPILIEHUU PabOTHI.
HarpeBanue npu coBepiieHn# padOThI BHEITHUMU CHUITAMH.
CpaBHEHME TEIITIOEMKOCTEN pa3IMYHBIX BEILIECTB.
HabGnronenue xumenus.
HabGronenune mocTostHCTBA TeMIIEpaTyphl MPH TTABICHHH.
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Moenu TeIOBBIX ABUTaTEIEH.

Jlabopamophvie pabomwi u onwvimol

OnpITHI IO OOHAPYKEHUIO JEHUCTBUS CUII MOJIEKYJIIPHOTO TIPUTSIKEHUSI.

OnbITI O BBIPAIIMBAHUIO KPUCTAJUIOB IOBAPEHHOW COJIM MJIM caxapa.

OnpIThl IO HAOMIOJCHUIO TEIIOBOTO PACUIMPEHMS Ta30B, KUAKOCTEH U TBEPIBIX
Tell.

Onpenenenue 1aBieHUs BO3Ayxa B OalsIOHE HINPULIA.

OnbIThI, 1EMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJICHHUS BO3JlyXa OT €ro o0béma u
HarpeBaHus WA OXJIAXKICHHUS.

[IpoBepka ruMOTE3bl JUHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KUIKOCTH
B TEPMOMETPUYECKOMN TPyOKEe OT TeMIepaTyphbl.

HabGmronenune naMeHeHusi BHyTpEHHEW SHEpruu Teja B pe3ysibTare Terionepeaadn
¥ pabOThl BHETHUX CHJL.

HccnenoBanue siBiIEHHS TEIUIOOOMEHA MPU CMELIMBAHMM XOJIOAHOW WU ropsyen
BOJIBL.

OnpeneneHue KOJNMMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOM MpH TEMIOOOMEHE
C HarpeThIM METAJUIMYECKUM LIUIIUHIPOM.

OnpeneneHue yaeabHON TEINIOEMKOCTH BELIECTBA.

Hccenenosanue nponecca UCapeHus.

OnpeneneHne OTHOCUTENBHON BJIAXKHOCTH BO3AYyXa.

Onpenenenune yeIbHON TEIUIOTHI IUIABIEHUS JIbA.

Paznen 7. dinekrpuyeckre 1 MATHUTHBIE SIBJICHUS

OnekTpuzanus Teln. J[Ba poaa dSJEKTpUUECKUX 3apsjaoB. BiauMmopelicTBue
3apsKEHHBIX Tel. 3akoH KylioHa (3aBUCUMOCTD CHJTbI B3aMMOICHCTBUS 3apsKEHHBIX Tl
OT BEJIMYUHBI 3apsII0B U PACCTOSHUS MEK]y TEJIaMu ).

Dnektpuueckoe mnosie. Hanpspk€HHOCTh  anekTpuueckoro mnosd.  [IpuHiun
CYTIEPIIO3UIINHU IIEKTPUUECKUX MoJiel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsaoB. IJIEMEHTapHBIM SBJIEKTPUUECKUN  3apsl.
Crpoenne aroma. [IpOBOIHUKH M JUAJEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUECKOTO
3apsaa.

DJIEKTPUYECKUN TOK. Y CIIOBUS CYIIECTBOBAHUS JIEKTPUUECKOro ToKa. MicTouHnKH
MOCTOSIHHOTO TOKa. JIeMCTBUSA 2JIEKTPUYECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MAarHuTHOE). DJIEKTPUUECKUM TOK B JKUIKOCTAX U ra3ax.

DnekTpuueckas nenb. Cuia Toka. DiekTpuueckoe HampsikeHue. COolpoTUBICHUE
MPOBOJAHUKA. Y IECIbHOE COINPOTHUBICHUE BellecTBa. 3akoH Oma sl ydJacTKa ILIEMHu.
[TocnenoBarenpbHOE U MapauIeIbHOE COCTMHEHUE IIPOBOJHUKOB.

Pabora 1 MOIITHOCTB 3JIEKTpUUECKOro ToKa. 3aKoH J[koyns—JIeHia. DnekTpudeckue
LEMU U TOTPEOUTEH JEKTPUIECKON sHepruu B ObITy. KopoTkoe 3ambIKkaHue.

ITocTossHHBIE MarHuThl. B3anMOIEHCTBUE TOCTOSHHBIX MArHATOB. MarHuTHOE
nosje. MaruuTHoe noje 3eMJIM U €ro 3HauyeHHe JUIs AKU3HU Ha 3emie. OneIT Dpcrena.
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MarauTHoe 1oJie AJIEKTPUYECKOro Toka. [IpuMeHEeHHe 3JIEKTPOMAarHUTOB B TEXHUKE.
JleiicTBE MarHUTHOTO TIOJISl HA MPOBOJHUK C TOKOM. DJIEKTPOJBUTATEIIb MMOCTOSHHOTO
ToKa. Hcronp30BaHME  DIEKTPOABUTATENEH B  TEXHUYECKMX  YCTPOMCTBAX U
Ha TPAHCIIOPTE.

Onbitel Dapanes. SBneHune >neKTpOMarHUTHOM WHAYKUMHU. [IpaBuiio JleHna.
OnekrporeHeparop. CrnocoObl MOMYydeHUST JICKTPUUECKON SHEPruu. DJIEKTPOCTAHIINHU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTUH.

Jlemoncmpayuu
DJIeKTpHr3aIus TeJ.
JIBa poia 3JIEKTPUUECKUX 3apsI0B U B3AMMOJICMCTBUE 3aPSIKEHHBIX TEJ.
Y CTpOUCTBO M JENUCTBHE DJIEKTPOCKOIIA.
DJIEKTpOCTATUYECKAsT UHAYKIHUSL.
3aKOH COXpaHEHUS JICKTPUUECKUX 3apsiIoB.
[IpoBOJTHUKM U TUSJIEKTPUKH.
MoenupoBaHue CUJIOBBIX TUHUM 3JIEKTPUUYECKOTO OIS,
M CTOYHUKH TTIOCTOSIHHOT'O TOKA.
JIelcTBUS DIEKTPUYECKOTO TOKA.
DJIEKTPUYECKHAMN TOK B )KUJKOCTH.
["a30BbIii pa3ps.
N3Mepenne Cuiibl TOKa aMIIepMETPOM.
N3MepeHne 3eKTpUUeCKOro HarpsKEHUST BOJIbTMETPOM.
Peocrar u Marazus conpoTHBIICHUM.
BzaumojeiicTBre MOCTOSIHHBIX MAarHUTOB.
MoaenvpoBaHue HEBO3MOXKHOCTH pa3AeIeHHUs TTOJKOCOB MAarHUTa.
MoaenvpoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OnbIT Dpcrena.
MaruuTtHoe nosie Toka. DJIEeKTPOMarHur.
JlelicTBHE€ MarHUTHOTO TOJIS1 HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEIIb MIOCTOSIHHOT'O TOKA.
HccnenoBanue siBIICHUS 3JICKTPOMAarHUTHOW WHTYKIIUU.
OnbiTel Dapajes.
3aBHCUMOCTH HaIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBUI €ro BO3HUKHOBEHHS.
DJIEKTPOTreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamophvie pabomwi u onwvimol
OnbITH 110 HAOTIOIEHUIO PIIEKTPU3ALIUU TE MHAYKIIUEH U MPU CONPUKOCHOBEHUHU.
HccnenoBanne neicTBUS SICKTPUUECKOTO TOJIST HA TPOBOJHUKH M TUDJICKTPHUKH.
COopka u nmpoBepka pabOThI JIEKTPUUECKOM 1EMU MOCTOSSHHOTO TOKa.
W3mepeHune u peryinupoBaHUe CUJIBI TOKA.
N3mepeHre u peryinupoBaHre HAMIPSHKCHUS.
HccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, HWAYIIETO  Yepe3  PE3UucTop,
OT COMPOTHUBJICHUS PE3UCTOPA U HATIPSHKEHUS HA PE3UCTOPE.

10
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OnbITel, NIEMOHCTPUPYIOLIME 3aBUCHMOCTb JJIEKTPUYECKOIO COMPOTUBIICHHS
IPOBOJAHUKA OT €r0 JAJIUHBI, IUIOMIAAH MTOIEPEYHOr0 CEYEHUs U MaTepuana.

[IpoBepka mpaBuiia CIOKEHUS HANPSXKEHUNW MPU MOCICIOBATEILHOM COCAUHEHUN
JIBYX PE3UCTOPOB.

[IpoBepka npasuia sl CUIIbI TOKA MPU MAPATUIETLHOM COEAUHEHUN PE3UCTOPOB.

Omnpenenenue pabOTHI AIEKTPUIECKOr0 TOKA, UAYIIETO Yepe3 PEe3UCTOp.

Ornpenenenne MOIMIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMOUN Ha PE3UCTOPE.

UccnenoBanne  3aBUCMMOCTM  CWJIbl  TOKAa, MAYLWIErO 4Yepe3  JIAMIIOUKY,
OT HAIPSDKECHUS HA HEU.

Onpenenenune KIIJ[ narpeBaternsi.

HccnenoBanne MarHUTHOTO B3aUMOAEHCTBHS TOCTOSIHHBIX MAarHUTOB.

N3ydeHue MarHMTHOTO TOJISI TMOCTOSHHBIX MAarHUTOB IMpPU HMX OOBEIUHEHUH U
pa3lielICHNH.

NccnenoBanue neicTBUS AIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThl, JEMOHCTPUPYIONIUME 3aBUCUMOCTh CHJIbI B3aUMOJCUCTBUSL KaTYIIKU
C TOKOM M MarHuTa OT CUJIbl TOKA U HAIIPABIICHUS TOKA B KATYIIKE.

N3ydenne nercTBrs MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM.

KonctpyupoBanue u uzydueHue padoThl JIEKTPOABUTATEIS.

N3mepenue KIIJI 3nekTpoABUTraTeIbHOM YCTaHOBKH.

OMNBITHI IO UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMArHUTHON MHIYKLIMU: HCCIIEIOBAaHUE
VM3MEHEHUW 3HAUYEHUs U HAIIPaBJICHUSI WHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pa3znen 8. Mexannueckue siBJI€eHHUSA

Mexanuyeckoe  aBwxkeHHe. MarepuanbHas — Touka. CucteMa — OTCYETA.
OTHOCUTENBHOCTh ~ MEXAHUYECKOI'O  JBHKEHHUS. PaBHOMEpHOE MPSIMOJIMHENHOE
nBkeHue. HepaBHOMepHOEe mpsAMONIMHENHHOE ABMKeHUE. CpenHsss M MIHOBEHHAs
CKOPOCTb TEJIA P HEPABHOMEPHOM JIBUKEHHUH.

VYckopenue. PaBHoyckopeHHOE TpsiMolinHelHOe ABukeHue. CB0oOOIHOE TajicHuE.
OmnbiTel ["anunes.

PaBHOMepHOE fABMXEeHHE TIO0 OKpyXHocTu. [lepuog u dacrora oOpamieHus.
JIuHeiHas u yriaoBasi CKOpOCTU. LIeHTpOCTpeMUTENBHOE YCKOPEHHUE.

IlepBeiii 3axkoH Hprotona. Bropoit 3akoH Hserorona. Tperuit 3akoH Hprorona.
[IpyHIMII CyTIIEpIIO3ULIMU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHuUs: CWiia TPEHUS CKOJIbXKEHUS, CUJia
TPEHUS MOKOSI, IPYTU€ BUIbI TPEHHUSI.

Cuna TsDKECTH U 3aKOH BCEMHUPHOTO TATOTEHUsS. Y CKOpEHHE CBOOOIHOTO MaJICHUsI.
JBmxkenue mnaner Bokpyr ComnHua. IlepBasg xocmmueckas ckopocTs. HeBecomocTs n
MEPETPY3KHU.

11
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JienaTh KpaTKUe COOOIICHHS O pe3yibTaTaX MPOEKTOB WM y4eOHBIX HCCIIEOBaHUM,
IPU 3TOM IPaMOTHO HCIIOJIb30BaTh MU3YUYCHHBIM MOHSTUHHBIN anmapar Kypca (U3UKH,
COMPOBOXKAATh BBICTYIUICHUE MPE3CHTALAEH;

IIPU BBITIOJIHEHUHU Y4€OHBIX TPOEKTOB U UCCJIEIOBAHUN paclpeesiTh 00I3aHHOCTH
B IPYIIIE B COOTBETCTBUU C MTOCTABJIEHHBIMM 3a/1a4aMU, CJIEAUTH 3a BHIIOJHEHUEM IJIaHA
NEeUCTBUM, aJIeKBaTHO OLICHUBAaTh COOCTBEHHBIM BKJIaJ B JEATECIBHOCTb TPYIIIIHI,
BBICTPaNBaTh KOMMYHUKATUBHOE B3aMOJICCTBUE, YUUTHIBASI MHEHUE OKPYKAOILIHUX.

K xoHmy oOydeHuss B 8 kjiacce mpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0yUAIOIINXCS YMEHUM:

WCIIOJTb30BaTh MOHATHSI: Macca M pa3Mepbl MOJICKYJI, TETUIOBOE JIBMYKCHUE aTOMOB U
MOJIEKYJI, arperaTHbI€ COCTOSIHHS BEI[EeCTBA, KPUCTALIMYECKHE W amMopQHBIC Tena,
HACBINIEHHBIN W HEHACHIICHHBIN Tap, BJIAKHOCTh BO3AyXa, TEMIEPATypa, BHYTPEHHSS
DHEPrusi, TEIUIOBOW JBHUTATENb, dJIEMEHTAPHBIA AJIEKTPUUECCKHUNA 3apsij, DJIEKTPUIECKOEe
T0Jie, MPOBOAHUKH U JMAJICKTPUKH, TOCTOSTHHBIN JIEKTPUICCKUI TOK, MATHATHOE TI0JIC;

pa3nuyaTh sIBJICHUA (TEIUIOBOE PACIIMPEHUE U CXKaTue, TeIIonepeaada, TemioBoe
paBHOBecHe, CMadWBaHWE, KaMWUBIPHBIC SBJICHUS, WCIApPCHHUE, KOHJICHCAIHS,
TUJIaBJICHUE, KpHUCTAJUIA3AIUs (oTBepaeBaHue), KUTICHHE, Teruionepenaya
(TETUTOMPOBOHOCTh, KOHBEKIIMSI, HW3Ty4EHHWE), DJICKTPHU3aIlUs TEJ, B3aUMOJCHCTBHE
3apsifioB, JCHCTBUSL SJEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHHUE, B3aUMOJCHCTBUE
MarHuTOB, JCHCTBHE MArHUTHOTO TOJII HA MPOBOJHUK C TOKOM, DJEKTPOMAarHWUTHas
WHIYKIMS) TI0 OINHWCAHWIO WX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOIINUX JaHHOE (PU3NYECKOE SIBIICHUE;

pacrmo3HaBaTh TPOSBICHUE W3YyYEHHBIX (PU3NYECKUX SBICHUH B OKPYXKAIOIIEM
MHpE, B TOM 4HucCie (U3HUECKHUE SBJICHUS B IPHPOJC: TOBEPXHOCTHOE HATSHKCHHUE M
KaMWUSIPHBIE SIBIIEHUS B TPUPOJE, KPUCTALIBI B Tpupozae, uzmydeHue CoiHIla,
3aMep3aHre BOJIOEMOB, MOPCKHE Opu3bI, O0pa3oBaHWE POCHI, TyMaHa, WHEs, CHeEra,
AJIEKTPUYECKHE SIBICHUS B aTMoc(hepe, IEKTPHUIECTBO )KUBBIX OPraHU3MOB, MATHUTHOE
noJsie 3eMitu, Jipeid MOIFCOB, POIh MATHUTHOTO OIS TS )KU3HUA Ha 3emile, TOJSIpHOe
CUSHUE, TPU OTOM TMEPEBOJIUTH TPAKTHYECKYIO 3a1ady B YYE€OHYIO, BBIICTSATH
CYIIIECTBCHHBIE CBOWCTBA (MPU3HAKH) (PU3HUYECKUX SBICHUH;

ONKCHIBATh WM3YYCHHBIE CBOWCTBA TeN W (DU3UYECKUE SBIICHUS, HCIOIb3YS
bu3nUecKkrue BETUYMHBI (TEeMIepaTypa, BHYTPEHHSS JHEPTHUs, KOJUYECTBO TEIUIOTHI,
ylleNibHasl TEIIOEMKOCTh BEIIECTBA, yJebHAsl TEIUIOTA TUIABJICHUS, yelIbHas TEIioTa
napooOpa3oBaHus, yAeTIbHas TEIUIOTa CTOPaHUsl TOIUINBA, KOI(PQHUIIMEHT IMOIE3HOTO
JEUCTBUS TETUIOBOM MAITMHBI, OTHOCUTENIbHAS BIAKHOCTH BO3AYyXa, JJICKTPUUYCCKHM
3apsijl, CHJia TOKa, MJIEKTPUUECKOE HANIPSKEHHE, COMTPOTUBIICHUE MPOBOIHUKA, YIAEIHHOE
COIPOTHUBIICHUE BEIIECTBA, Pad0OTa U MOITHOCTH AJICKTPHUECKOTO TOKA), TIPH OMUCAHUN
MPABWIIBHO TPAKTOBAaTh (PU3WYECKHUA CMBICIT HCIIOJIb3yEMbBIX BEIIMYWH, 0003HAYCHUS U
CAUHUIBI  (DU3UYECKUX BEIIMYWH, HAXOAUTh (OPMYJbI, CBSA3BIBAIONINE JIAHHYIO
(GU3HYECKYI0 BEIMYUHY C JPYrUMU BEIMYMHAMH, CTPOUTH TpaduKH HW3yIECHHBIX
3aBHCHMOCTEH (DU3UYCCKUX BEITMYHH;
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XapaKTepU30BaTh CBOMCTBa Tel, (HU3WUYECKHE SBJICHUS M IPOIECCHI, MCIOIb3YS
OCHOBHBIC TOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUU CTPOCHMS BEIECTBA,
MPUHIIUAT CYNEPITO3UIUH MoJieH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS 3apsija,
3akoH Oma g yvacTka 1enu, 3akoH J[koyms—JIeHna, 3aKOH COXpaHEHHS! YHEPruu,
IIPU 5TOM JIaBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMTUChIBATH €r0 MaTEeMaTUYECKOE

BBIPAXKECHHUE;
OOBSCHATHh (PU3UYECKHE TIPOIECCHl U CBOWMCTBA TEJ, B TOM YUCIE U B KOHTEKCTE
CUTyallUi  NPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:  BBIABIATH  INPUYMHHO-

CJICJICTBCHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1 —2 TOTUYECKUX IIaroB ¢ Omopoit Ha 1-2
W3YYCHHBIX  CBOWCTBA  (M3MYECKUX  SBJICHUN, (PU3NYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEW;

pemarb pacy€THble 3a7auu B 2—3 JEHCTBUA, HUCMONb3YS 3aKOHBI U (DOPMYJIbI,
CBSI3bIBAIONINE (PU3NYECKHE BETMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3aa4M 3aK1ChIBATh
KpaTKOE YCJIOBHE, BBIABISATH HEIOCTATOK JAHHBIX JUISl PELICHUs 3a7aud, BBIOMPAThH
3aKOHBI U (hOPMYITBI, HEOOXOIUMBIE JJIsI €€ PEIICHHUS, TPOBOAUTE PACUETHI U CPAaBHUBATH
MOJIYYCHHOE 3HaYeHNe (PU3UIECKON BEJIMUNHBI C U3BECTHBIMH JIAHHBIMU;

pacrno3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIU (PU3NIECKUX
METOZIOB,  HMCIOJB3YysSd  OMNHCAaHWE  KCCIEIOBAHUS,  BBIICISATH  IPOBEPSIEMOE
MPEANONIOKEHNE, OLEHUBATh MPABWIBHOCTh TOpSAJIKA IPOBEIACHUS MCCIEIOBAHMUS,
Jie1aTh BBIBOJIBL;

IPOBOJINTH OMBITHI O HAOMIOJACHUIO (U3NYECKUX SIBICHUN WM (PU3NYECKUX
CBOMCTB TeJ (KanWJUIAPHBIC SIBJICHUS, 3aBUCUMOCTD JIaBJICHUSI BO3/1yXa OT €ro o0béma,
TEMIIEPATYpPhl, CKOPOCTH MpOoliecca OCTHIBAHUS U HarpeBaHUs MPU U3ITYYECHUU OT LIBETa
u3nnydaromed  (MOTJIONIAroNe)  MOBEPXHOCTH,  CKOPOCTh  HMCHApeHUsi  BOJBI
OT TeMIlepaTypbl KUJIKOCTU M IUIOMIAJA €€ TOBEPXHOCTH, OJJICKTpU3alMs Tel U
B3aMMOJCHCTBHUE AIEKTPUUYECKUX 3apAJIOB, B3aMMOJICHCTBUE MOCTOSHHBIX MAarHWTOB,
BU3yaJIM3alldsl MATHUTHBIX MOJEH MOCTOSIHHBIX MarHUTOB, I€MUCTBUSI MArHUTHOTO TOJIS
Ha MPOBOJHUK C TOKOM, CBOWCTBA 3JICKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUTATENS
MOCTOSIHHOTO TOKa): (OpMyIUpOBaTh TMPOBEPSEMBIC TPEANONIOKEHUSI, COOUPATH
YCTaHOBKY U3 MPEI0KEHHOT0 000PYI0BAHMSI, OTIMCHIBATH XOJ1 ONbITA U (HOPMYITHPOBATH
BBIBO/IbI;

BBIMIOJIHATh TPSMbIE H3MEPEHUS TEeMIepaTyphbl, OTHOCUTEJIHHOW BIAKHOCTH
BO3/lyXa, CWJIbI TOKa, HAMNPSXKCHUS C HCIOJb30BAHUEM aHAJIOTOBBIX MTPUOOPOB H
JNaTYUKOB (PU3NUECKUX BEJIMYMH, CPaBHHUBATh pPE3ylbTaThl HM3MEPEHUU C Y4ETOM
3aJIaHHON a0COIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OAHOW (PU3UUECKON BEIMUMHBI OT JPYrou
C HCIOJB30BAHMEM NPSIMBIX H3MEpPEHUU (3aBUCUMOCTH COINPOTHUBIICHUS TPOBOJIHHUKA
OT €r0 JJIMHBI, TUIOIAAN [MONEPEYHOr0 CEYEHUS U YIIETbHOIO COMPOTUBIICHHUS BEILIECTBA
MPOBOJIHUKA, CHJIBI TOKA, UAYIIET0 Yepe3 MPOBOAHUK, OT HAMPSIKEHUS HA TMPOBOHUKE,
UCCIIEIOBAHNE MOCIEA0BATEIbHOIO M MapalIeIbHOTO COEAUHEHUM IPOBOJHUKOB):
IJIAHUPOBATh KCCIIEAOBAaHUE, COOMPATh YCTAHOBKY M BBITIOJHATH W3MEPEHUS, CIICTYys
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MPEJIOKEHHOMY TIJIaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYEHHOW 3aBUCUMOCTH B BUJIE
Ta0IUIl U TPaQUKOB, AEJIaTh BEIBOABI 10 pe3yjIbTaTaM UCCIIEI0BAHHUS;

MIPOBOJINTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BeTUUHH (yaeNbHas TEIIOEMKOCTD
BEIIECTBA, CONPOTUBJICHUE MPOBOAHMKA, Pa00OTa U MOIIHOCTh 3JEKTPUUECKOTO TOKA):
IUIAHUPOBATh  M3MEPEHUs, COOUPATh HKCIEPUMEHTAIBbHYIO YCTAaHOBKY, CIEIys
PEI0KEHHON HMHCTPYKIIMH, U BEIUUCISITh 3HAUEHUE BEIUYUHBL

coOrofaTh TMpaBWia TEXHUKH Oe30macHOCTH Tipu paboTe ¢ J1abopaTopHBIM
000pyI0BaHUEM;

XapaKTepU30BaTh TMPHUHIMIBI JCHCTBUS W3YYCHHBIX TPUOOPOB M TEXHUYECKHX
YCTPOMCTB C OMOPOM Ha MX ONHUCaHMs (B TOM YHCIE: CHUCTeMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, amIepMeTp, BOJIBTMETP, CUETYUK DICKTPUUCCKOU
OHEPruHU, DJIEKTPOOCBETUTEIbHBIE MNPUOOPHI, HarpeBaTelIbHbIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKUE TMPEIOXPAaHUTENH, JJIEKTPOMArHUT, 3JIEKTPOIABUTATENb
MOCTOSIHHOTO TOKAa), HCIOJb3ysl 3HAHUS O CBOMCTBaX (U3MYECKUX SBJICHUU U
HeoOXoIMMbIe (PM3HYECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIE TEXHUUYECKHE YCTPONCTBA U U3MEPHUTEIbHBIE MPHUOOPHI
M0 CXEMaM U CXeMaTHUYHBIM PUCYHKaM (KUJKOCTHBIM TEPMOMETP, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTATEIb BHYTPEHHErO CrOpaHMsi, 3JIEKTPOCKOI, PEOCTarT), COCTABIATH
CXEMBI 3JIEKTPUYECKUX LENel C MOCIEAOBATEIbHBIM M MapajUIeIbHbIM COECIUHEHUEM
3JIEMEHTOB, pa3nyasi yCJIOBHbIE 0003HAUEHHUS FJIEMEHTOB JICKTPUUECKUX LIETeH;

OPUBOAUTH MHpPUMEPHl (HAXOIUTh MHGOPMAIMIO O NpUMEpPax) MPaKTHYECKOro
UCIMOJIb30BaHUsl (U3MYECKUX 3HAHWKA B TIOBCEJHEBHOM JKU3HM Uil OOEeCrHeyYeHHs
0€30MacHOCTH MPH 0OpallleHUH ¢ TPUOOpaMH U TEXHUYECKUMH YCTPOMCTBaMH, COXpaHEHUs
30POBBSI U COOJIOICHUS] HOPM KOJIOTMUYECKOT0 TIOBEICHHS B OKPYKAIOLIEH Cpejie;

OCYILIECTBIISITh TOHWCK HH(MOpMaluu (Qu3udeckoro cojepxaHusi B HHTepHeETe,
Ha OCHOBE HMMEIOIIMXCS 3HAHUM W MYTEM CpaBHEHHs JOMOJHHUTEIbHBIX HCTOYHUKOB
BBIICATh MH(OpMaIMIO, KOTOpas SBJSIETCS NPOTUBOPEUMBOM WM MOXKET OBITh
HEIOCTOBEPHOM;

WCIONb30BaTh MPHU  BBHINOJHEHUH YYE€OHBIX 3aJaHUi  HAYYHO-TIOMYJISPHYIO
auTeparypy (GU3MYECKOrOo COAEp)KaHMs, CHPaBOYHBIE MaTepuaibl, PEeCypCchl CETU
WutepHer, Bnaaerb MNpuéMaMud KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3zoBaHusd
uH(OpMAIKU U3 OTHON 3HAKOBOW CHCTEMEI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE U KPATKUE YCTHBIE COOOIIEHHsA, 00001mas
MH(GOPMAIMIO U3 HECKOJIBKUX HCTOYHHMKOB (DPM3UYECKOTO COACpXkaHHsS, B TOM YHUCIE
nyONMYHO  MPEACTAaBIATh  PE3YNbTaTbl  MPOEKTHOM WM HCCIEN0BaTEIbCKOU
JEeSATeNFHOCTH, TIPU 3TOM T'PaMOTHO HCMOJIb30BaTh M3yYCHHBIM MOHSATUHHBINA ammapar
Kypca GU3MKH, COMPOBOXKIATh BHICTYIIJIEHUE MPE3EHTAIINEH;

IPY BBITIOJTHEHUH YYEOHBIX MPOEKTOB U MCCIEAOBAHUHN (DM3UUYECKUX TPOIIECCOB
pacnpenensaTh 00s13aHHOCTH B T'PYINE B COOTBETCTBUM C IMOCTABICHHBIMH 3aJauaMH,
CIICANTh 32 BBIIOJHEHUEM IUIaHAa JEWCTBUH U KOPPEKTHUPOBATh €ro, ajJeKBaTHO
OLICHWBAaTh  COOCTBEHHBI BKJAJ B  JEATENBHOCTH  TPYIIBI,  BBICTPAMBAThH
KOMMYHUKATUBHOE B3aUMO/ICHCTBUE, TIPOSIBIISISI TOTOBHOCTH pa3pemiaTth KOH(IUKTHI.
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8 KVIACC
Ne HaumenoBanune KomnuectBo | IIporpammHuoe conepkanue | OCHOBHBIE BUJBI JESATEILHOCTH 00Y4aIOMIMXCS
n/m pa3zeyioB U TEM 4acoB

y4eOHOI0 mpeMeTa

Pa3znen 1. TenjioBble AIBJI€HUSA

1.1

CtpoeHue 1 CBOMCTBa
BEIIECTBA

OCHOBHbBIE MTOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TEOPUH CTPOCHHUS BELIECTBA.
Macca u pa3mepsl aTOMOB U
MOJIEKYJI. OTBITHI,
MOATBEPKIAOIINE
OCHOBHBIE TTOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON
TEOPUHU.

Mogenu TBEPAOrO, KUJIKOTO
Y Ta3000pa3HOTO COCTOSHUMN
BEILIECTBA.
Kpucrammmueckue u
aMmop(QHBbIe Tea.
OObsicHEHUE CBOWCTB ra3os,
KHUIKOCTEN U TBEPIBIX TEI
Ha OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKON
teopund. CMaunuBaHue U
KalWUISIPHBIE SIBJICHUS.
TennoBoe paciiupenue u
cKaTue

HabGnronenue un uHTEpIIpeTaIs OIMbBITOB,
CBUJIETENbCTBYIOMIMX 00 aTOMHO-MOJIEKYIISIPHOM
CTPOCHHHM BELIECTBA: OIBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEUIECTB B BOJE.

Pemenne 3a1a4 1o OlleHMBaHUIO KOJUYECTBA
ATOMOB WJIM MOJICKYJI B €IMHUIIE 00BEMA
BELIECTBA.

AHaJli3 TEKCTa IPEBHUX aTOMUCTOB (HaIpumep,
¢parmenta noamsl Jlykpeuus «O npupoae
BeIlel») C U3JI0KEHUEM 000CHOBAHUM aTOMHOM
TUIIOTE3bI (CMBICIOBOE uTeHHE). O1ieHKa
yOeIUTEILHOCTH STUX OOOCHOBAHHMIA.
OObsicHeHHEe OPOYHOBCKOTO JIBUYKEHUS, SIBIICHUS
mudy3un 1 paznuunil Mexay HUMU Ha OCHOBE
MOJIOKEHUW MOJIEKYJIIPHO-KMHETUYECKON
TEOPHUH CTPOCHHS BELIECTBA.

OObsicHEHUE OCHOBHBIX Pa3fiuyuil B CTPOCHUU
ra3oB, KUJIKOCTEH U TBEPIBIX TEI

C UCIOJIb30BAHUEM IOJI0KEHUN MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUU CTPOCHHUSI BEIIECTBA.
[IpoBeieHrEe ONBITOB MO BHIPAIIUBAHUIO
KPUCTAJUIOB TOBAPEHHOM COJIM WIIHA caxapa.
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[IpoBeneHue u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIIUX KAMWUISIPHBIC SIBIICHUS U
SIBJICHUE CMaYyMBaHMUSI.

OObsicHEHUE PO KAWL PHBIX SIBICHUN

JUTSI TIOCTYIUICHUST BOJBI B OPTaHU3M PACTCHHM.
HabGmroienure, nmpoBeieHHE U OObSICHCHHE
OTBITOB MO HAOIIOACHUIO TEMIOBOIO
paciIMpeHus ra3oB, KUAKOCTEH U TBEPIBIX Tl
OO0BbsacHeHne coxpaneHus: 00bEMa TBEPABIX TEN,
TEKYYECTH JKUJIKOCTHU (B TOM YHCIIC, PA3HHIIBI

B TEKYYECTH JIJISl Pa3HBIX KUIKOCTEH),

JABJICHHS Ta3a.

[IpoBeneHue ONBITOB, JEMOHCTPUPYIOIINX
3aBUCHUMOCTD JIaBJICHUS BO3/1yXa OT €ro 00béMa u
HArpeBaHUs WM OXJIAXKICHHS, U UX OObSICHEHUE
HA OCHOBE aTOMHO-MOJICKYJIIPHOTO YUCHUS.
AHaIM3 MPaKTUYECKUX CUTYAIlUH, CBI3aHHBIX

CO CBOMCTBaMU ra30B, )KUJIKOCTEU U TBEPABIX TEI

1.2

TenmoBklie MpoHeCChbl

21

Temneparypa. CBs3b
TEMIIEPATYPBI CO CKOPOCTHIO
TEIJIOBOTO JBUKECHUS
yactull. BHyTpeHHss
sHeprusi. CrocoOsl
VW3MEHEHHS BHYTPEHHEN
SHEPruu: Terionepeaayda u
coBepieHue padboTel. Buasl
TEIUIONEPEAAYHN:

OO06ocHOBaHWE TTPaBUJI U3MEPEHUS TeMITepaTypBhl.
CpaBHEHHE pa3IUYHBIX CIIOCOOOB U3MEPEHUS 1
IIKaJI TEMIICPaTyPHI.

Hab6mronenne u o0ObsCHEHHE OIBITOB,
JTEMOHCTPUPYIOIHNX U3MEHEHUE BHYTPEHHEH
SHEPTUHU TeJa B pe3yIbTaTe TeIUIONepeaadn U
paboThl BHEIIIHUX CHIL

Habnronenne n 00bICHEHUE OIBITOB,
00CYXXJIeHHE MPAKTUYECKUX CUTYAIIHH,
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TEIUIONPOBOIHOCTb,
KOHBEKIIHS, U3TyYCHHUE.
KonnuecTBO TEMIOTHI.

VY nenbHasa TEMI0EMKOCTD
BeniecTBa. Tenaoo0MeH U
TEIIJIOBOE PaBHOBECHE.
YpaBHEHHE TEIIIOBOTO
Oanmanca. IlmaBnenne u
OTBEpJICBaHUE
KPUCTAIMYECKHUX BEIIECTB.
V nennHas Teriora
IUIaBJICHUS.
[Tapoo6pa3oBanue u
KoHJeHcanus. Mcnapenue.
Kunenwue. Yaenpnas
TEIJI0Ta MapooOpa3oBaHMUS.
3aBUCHMOCTb TEMIIEPATYPHI
KHUIIEHUSI OT aTMOoc(epHOro
JIaBJICHMS.

BrnaxunocTs Bo3yxa.
DHeprus TOIIUBA.

V nennHas Teriora
CropaHus.

[IpuHIUIIBI paOOTHI
TeroBbIX auraresneit KIT/]
TEIJIOBOT'O JIBUTATEJIA.
TennoBele ABUTATEIIN U

JEMOHCTPUPYIOIINX Pa3TUYHBIC BUIBI
TEIUIONEePEIauM: TeTUIONPOBOHOCTD,
KOHBEKIIHIO, U3TyYCHHUE.

HccaenoBanue sBICHUS TEIJI000MEHa

[PYA CMEIIMBAHUM XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabtoeHre ycTaHOBIICHUS TEIIJIOBOTO
PaBHOBECHS MEXKY TOPSIYEH U XOJIOJHOM BOJIOM.
Onpenenenue (M3MepeHUE) KOTMYECTBA
TEIJIOTHI, TOJTYYEHHOI'0 BOJIOW MPHU TEINIOOOMEHE
C HarpeThIM METAUTMYECKUM LIUJIUHIPOM.
Onpenenenue (M3MEpeHUE) yIeIbHON
TEIIOEMKOCTH BEILIECCTBA.

Pemrenne 3ama4, CBA3aHHBIX C BBIUMCICHUEM
KOJIMYECTBA TEIJIOTHI U TEIJIOEMKOCTH

IPU TETUIO0OMEHE.

AHaJIM3 CUTYyallMi TPaKTUYECKOTO
HCITOJIb30BAaHUS TEIJIOBBIX CBOMCTB BEIIESCTB U
MaTepuasoB, HApUMeEp, B LETAX
SHeprocOepeKeHus : TEMIOU30JISIIHA,
sHeprocOeperarome Kphbliiu,
TEPMOAKKYMYJISITOPHI U T. 1.

HabOnronenue siBjaeHUi uCapeHust 1
KOHJICHCAIIHH.

HccnenoBanue nporecca ucnapeHust
Pa3IMYHBIX KUIKOCTEH.

OObsicHEHHE SBIICHUM UCTIAPCHUS 1
KOHJICHCAIIMX Ha OCHOBE aTOMHO-
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3alIUTa OKPYXKAOIIEH
Cpelbl.

3aKOH COXpaHEHUS U
MpEBpALICHUS YHEPTUH
B TEILJIOBBIX MpOIeccax

MOJIEKYJIIPHOTO YUEHUSI.
HabGmronenue u o0bsicHeHHE TIpoliecca KUMEeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMIIEPATYPhI
KUTICHUS OT JIaBJICHUSI.

Onpenenenue (M3MepeHNE) OTHOCUTEIHLHOM
BII&KHOCTH BO3/yXa.

Habmonenue nporiecca ruraBieHus
KPUCTAJUIMYECKOTO BEIECTBA, HAPUMED, JIb/IA.
CpaBHeHUE MPOLIECCOB IJIABJICHUS
KPUCTALTUICCKUX TEJI U pa3MATdeHUs

IIpY HarpeBaHUU aMOP(HBIX TEIl.

Onpenenenue (M3MEpEHUE) YICIbHON TEIIOTHI
TUTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUTABIICHUS U
KPUCTAJLTU3AIMY HA OCHOBE aTOMHO-
MOJIEKYJISIPHOTO YUCHHUSI.

Pemenne 3amay, CBA3aHHBIX C BHIYUCIICHHEM
KOJIMYECTBA TEIUJIOTHI B MPOIIeccax
TETUTIOTIepeau MPH TIABJICHUN U
KPUCTAJUTA3AIMH, UCTIAPSHNUN U KOHICHCAIHH.
AHanmM3 CUTyaluil MPaKTHIECKOTO MPUMEHCHHUS
SIBJICHUM TUTABJICHUS U KPUCTAUTA3AIINH,
HAIpUMeED, TOTYICHHE CBEPXIHCTHIX
MaTepUaloB, COJIEBas Tpesika U Jp.

AHanu3 paboThl U 0OBSICHEHUE MPUHIIUIIA
JIENUCTBUS TETIJIOBOTO JIBUTATEIS.

Brruncnenne komu4yecTBa TEIIOTHI,
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BBIJICJISIFOIIIETOCS IPU CTOPAHUU Pa3INIHBIX
Bu10B TorinBa, U KI1J] nurarens.
OO6cyXIeHNE PKOJOTHYECKUX TIOCIICICTBUI
WCIIOJIb30BaHMS JABUTATEICH BHYTPEHHETO
CrOpaHus, TCIUIOBBIX M THAPOIICKTPOCTAHIIHMMA

Hroro no paszneny

28

Pa3zpnen 2. Dnekrpuyeckue u

MAarHuTHbIC ABJICHUSA

2.1 | DnekTpuyeckue
3apsibl.
3apspKeHHBIE Tella U
HX B3aUMOJICUCTBUS

7

DJIeKTpHU3alus Ted.

JIBa pozia dIIEKTPUUIECKUX
3apsia0B. B3anmopericreue
3apSYKEHHBIX TEJl.

3akon Kynona (3aBUCHMOCTh
CUJIbI B3aUMOJICHCTBUS
3apSKEHHBIX TEJ

OT BEJIMYMHBI 3apsSII0B U
pPacCTOSHUS MEXIY TeJIaMu).
DJIEKTPUUYECKOE TIOJIE.
Hanpsxk€anocTh
AJIEKTPUYECKOTO MOJIA.
[IpyHIMD Ccyneprio3uun
BIIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YpPOBHE).
Hocurenun snexrpuyeckux
3apsAI0B. DJIEMEHTAPHBIN
AJIEKTPUUYECKUH 3aps/l.
CtpoeHue aToma.
[IpoBogHUKH U

Hab6mronenue u mpoBeieHUE OMBITOB

0 DJICKTPU3AIIAU TEJ MPU COMPUKOCHOBEHUU U
WHIYKIIAEH.

Hab6mronenne n o0bsiCHEeHNE B3aMMOICHCTBUS
OJTHOUMEHHO M PA3HOMMEHHO 3apsHKECHHBIX TEJL.
OOBsicCHEHHE TTPUHITUIIA ICUCTBUS JIEKTPOCKOIIA.
OOBbsiCHEHUE SIBIICHUM JICKTPH3AIIUH

IIPH COMMPUKOCHOBEHUHM TEJl U MHIAYKIIHCH

C UCIIOJIL30BaHNUEM 3HAHUI O HOCUTEIIAX
AJICKTPUYECKHUX 3apsI0B B BEIECTBE.
Pacnio3naBaHue U 0OObSICHEHHE SIBIICHUH
3JICKTPU3AIlUU B MTOBCETHEBHOMN JKU3HHU.
Ha0moneHnre u 00bsICHEHUE OIBITOB,
WJUTIOCTPUPYIOIIHNX 3aKOH COXPAHCHHUS
AJIEKTPUYECKOTO 3apsia.

HaGroneHue ommbITOB 10 MOICTMPOBAHUIO
CHJIOBBIX JIMHUH 3JIEKTPUYECKOTO TIOJIS.
HccnenoBanue 1eMCTBUS SIEKTPUUECKOTO OIS
Ha ITPOBOJIHUKU U TUDJICKTPUKHU
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IUBJICKTPUKHU. 3aKOH

COXpPAaHCHHUA SJICKTPHUICCKOI'O

3apsizia

2.2

[TocTostHHBIN
AJICKTPUYECKUN TOK

20

DJIEKTPUYECKUN TOK.

VY cioBus CymecTBOBaHUS
AJIEKTPUYECKOTO TOKA.
Hcrounnku mocTOSSHHOTO
ToKa. JlencTBus
AJIEKTPUYECKOTO TOKA
(TermoBoe, XUMUYECKOE,
MarHuTHOE).
DIJIEKTPUYECKUN TOK

B JKUJIKOCTSIX U razax.
DJIEKTpUYECKasl 1ETb.
Cuna Toka. DIEeKTpUIECKOE
HaIpsKEHHE.
ComnpoTuBjeHUE
MIPOBOJHUKA. Y IEJIbHOE
COMPOTHUBIICHUE BEUIECTBA.
3akon OMa 1J1s yyacTka
uenu. [locnegoBarenbHOE U
napaJuIeIbHOE COETMHEHNE
MIPOBOJIHUKOB.

PabGora u MOITHOCTh
AJIEKTPUYECKOTO TOKA.
3akoH J[xoyns—J/IeHna.
DJIEKTPUUYECKHUE 1IENH U

HaGmronenne pa3amaHbIX BUJIOB JICHCTBUS
AJIEKTPUUYECKOTO TOKA U OOHAPYKEHHUE dTUX
BUJIOB JE€HUCTBUS B IIOBCETHEBHOM KU3HMU.
HabGnronenne BOSHUKHOBEHHS Ta30BOTO paspsiaa
Y 3JIEKTPUYECKOTO TOKA B XKHUJIKOCTH

COopKa 1 UCTIBITAHUE JICKTPUIECKOH 11ETIH
ITOCTOSTHHOT'O TOKa.

M3mepenue cuiibl TOKka aMIepMETPOM.
H3mepenune 3neKTpu4ecKoro HanpsiKEHUs
BOJIbTMETPOM.

[IpoBeneHre u 0OBSICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
AJIEKTPUUECKOTO COMPOTUBJICHUS IPOBOJHUKA
OT €ro JJIMHBI, TJIOMIaAX MONEPEYHOTO CEUEHHUS
Y MaTrepuana.

HccnenoBanne 3aBUCMMOCTH CHIJIBI TOKA,
MPOTEKAIOIIETO Yepe3 PE3UCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HAIIPSKECHUS
Ha pE3UCTOPE.

[IpoBepka npaBuia CIOKEHUS HAMPSHKEHUM
IIPY MOCIIE0BATENBHOM COCIMHEHUU JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia JJisi CUIIbI TOKA

MIpY NapauieIbHOM COCAUHEHUU PE3UCTOPOB.
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oTpeduTeNn
ANEKTPUYECKON IHEPTUU
B ObITy. KopoTkoe
3aMbIKaHUE

AHanu3 cuTyanui nocieq0BaTeIbHOTO U
[apajyIeIbHOIO COEIUHEHUS IPOBOIHUKOB

B JIOMAIIIHUX DJIEKTPUUECKUX CETSAX.

Pemenne 3agay ¢ ucnonb3oBaHueMm 3akoHa OMa
u hopmyi pacuéra FJIEKTPUIECKOro
CONPOTUBIICHUS MPU MOCJICTOBATEIHLHOM U
[1apajjIeIbHOM COEIMHEHUU ITPOBOJHUKOB.
Omnpenenenue padOThI INEKTPUUECKOTO TOKA,
MTPOTEKAIOILETO YEPE3 PEZUCTOP.

OrnpeneneHne MOITHOCTH 3JIEKTPUUYECKOTO TOKA,
BBIJICTISIEMOUN Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3
JaMIIOYKy OT HanpsbKeHus Ha Heil. Onpenenenue
KII[] HarpeBarens.

Uccnenosanue npeodpazoBaHus YHEPTUU

IIPU MMOJBEME TPY3a JIEKTPOABUTATEIIEM.
OOBsicCHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHArPEBATEIbHBIX TPHOOPOB.
OObsicHEeHUEe TPUUUH KOPOTKOTO 3aMbIKAHUS U
IIPUHLIUIIA IEUCTBUS IJIABKUX MPEIOXPAHUTEIICH.
Pemenune 3a1a4 ¢ nCnonb30BaHUEM 3aKOHA
Jxoyns—Jlenua

2.3

MarsuuTHBIC SIBJICHUS

ITocTostHHBIE MarHUTEL.
BzaumoneiictBue
IMOCTOSIHHBIX MAarHUTOB.
MarHauTtHoe noije.
MarauTtHoe none 3eMiIn

HccaenoBanne MariuTHOTO B3aUMOACHCTBHUSA
MMOCTOSIHHBIX MarHuTOB.

N3ydenrne MarHuTHOTrO OIS TOCTOSTHHBIX
MarHUTOB MPHU UX OOBEIUHEHUU U pa3JeiICHUN.
HccnenoBanue MariuTHOTO B3aUMOJICHCTBUS
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1 €r0 3HAYCHUE IS )KU3HU
Ha 3emuie. OnbIT Ipcrena.
MaruuTHOE 1noJie
3JIEKTPUYECKOT O TOKA.
[Ipumenenue
AJICKTPOMArHuTOB

B TEXHHUKE. /[ericTBUE
MarHUTHOIO MOJIA

Ha MPOBOJIHUK C TOKOM.
DIIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKa.
Hcnonw3oBanue
3JIEKTPOJBUTaTEEH

B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCIIOPTE

MOCTOSIHHBIX MarHUTOB.

N3yyeHrie MarHuTHOTO MOl TOCTOSTHHBIX
MarHuTOB MPHU UX OOBETUHEHUH U pa3/IeTICHUH.
[IpoBeneHue ONBITOB MO BU3YyaJIW3alluu MO
MOCTOSIHHBIX MarHUTOB.

N3ydyeHue siBJIeHUS HAMarHUYMBaHUS BEILIECTBA.
HccnenoBanue nelcTBUS AIEKTPUUECKOT O TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHue ONBITOB, AEMOHCTPUPYIOIINX
3aBUCUMOCTb CHUJIbI B3aUMOJICHCTBUS KATYIIKH
C TOKOM M MAarHuTa OT CUJIbl U HAIIPaBJIECHUS TOKA
B KaTylIKeE.

AHaIIU3 CUTYyallui MPAKTHYECKOTO MPUMEHEHUS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOMCTBAX, MPOMBIIIJICHHOCTH, MEUITUHE).
HN3ydyenue nemcTBrUs MAarHUTHOTO MOJISt

Ha MPOBOJHUK C TOKOM.

N3ydeHune nercTBus 3JIEKTPOIBUTATEIS.
M3mepenne KII/I anekTpoaBurarenbHOM
YCTaHOBKH.

PacniosnaBanue u aHanu3 pa3IM4HbIX
IIPUMEHEHUH DJIEKTPOIBUTATENICH

(TpaHCnOpT, OBITOBBIE YCTPOMCTBA U JIp.)

2.4

DJIEKTPOMAarHuTHas
WHTYKITAS

Omneiter ®apanes. SABnenne
3JIEKTPOMArHUTHOU
nHaykuuu. Ipasuio Jlenna.
DIIeKTpOoreHepaTop.

OTBITHI IO HCCIICAOBAaHHNIO ABJICHUS
BHeKTpOMaFHHTHOﬁ WHAYKIUHU: UCCICTOBAHHC
W3MCHCHUM 3HAUCHUS U HaIpaBJICHUA
HHAYKIOIHMOHHOI'O TOKaA
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CnocoObl osydeHus
AIEKTPUYECKON IHEPTHUU.
DIIEKTPOCTAHIINHU

Ha BO300OHOBIISIEMBIX
HMCTOYHHUKAX SHEPTHU

Htoro mo pazneny 37
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO 68
YACOB I1O I[TPOI'PAMME
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