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HOACHUTEJIBHAA 3AIIMCKA

PabGouas yueOHas mnporpaMma CcOCTaBJI€Ha Ha OCHOBAaHUHU CIEAYIOIIHUX
HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB:

1. 3akona Poccuiickoit ®@enepanun ot 29.12.2012 roma Ne 273 —®3 «O6
oOpazoBanuu B Poccuiickoit deneparumn;

2. ®enepanbHOTO rOCYJAPCTBEHHOTO 00Pa30BaTEIBLHOTO CTaHAapTa OCHOBHOTO
obmrero obpazoBanus (mpuxkaz MuHoOpazoBanus U Hayku P® 17 nexabps
2010 r. N 1897, ¢ uaMeHeHUsIMU U JONOIHEHUAMH OT: 29 nekabps 2014 r.,
31 nexabps 2015 r.

3. Ilpukaz MunuctepctBa mpocBenieHuss Poccuiickoit @enepanuu 0T
11.12.2020 Ne 712 "O BHeceHWM HU3MEHEHUN B HEKOTOpHIC (eaepaibHbIe
roCyJapCTBEHHbIE 00pa30BaTeNbHbIC CTAaHIAPTHI O0IIEro oOpa3oBaHUS IO
BOIIPOCaM BOCITMTaHUsI 00ydaromuxcs'"

4. TlpumepHONl OCHOBHOM 00pa3oBaTENbHON MPOrpaMMbl OCHOBHOTO OOILETro
oOpa3zoBaHus,  OAOOpeHHOW  pemieHueM  (eaepaJibHOIO  y4eOHO-
METOANYECKOro OObEeIMHEHHUS 10 o0meMy oOpa3oBaHHIO (IIPOTOKOJ OT &
armpenst 2015 r. Ne 1/15)

5. Konmenmus npenogaBanus ydeOHOTO Kypca «Du3uka» B 00pa3oBaTeIbHbIX
opranm3amuax Poccuiickoi  @Penepaunu, pealU3yOMMX  OCHOBHBIC
o011eo0pa3oBarelibHbie MPOrpaMMbl. YTBepkJeHa peuienuem Komieruu
MunuctepctBa npocBenieHuss Poccuiickoit ®eaepanuu OpoToOKoa OT 3
nekadbps 2019 r. Ne TIK- 4BH

6. OcHOBHOI 00pa3oBaTeNbLHON MPOrpPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
MBOY Keizbut-Ceuiabicckoit COII c.bynyn-baxbl

7. Yueonoro mmana MBOY Ke3bui-Ceuigeicckoit COII c.bynyn-baxsl Ha
2023-2024 y4ebHblii rog,

8. denepanpHOro nepevHsi y4eOHUKOB, PEKOMEH/IOBAHHBIX K HCIOJb30BAHUIO
B 00pa3oBaTeIbHOM TMpOIeCC€ B  OOPa30BATENBHBIX  YUPEIKIICHUSAX,
peaNn3yronMx 00pa3oBaTelibHbIE MPOrpaMMbl 00IIEro OOpa3oBaHUs U
UMEIONINX TOCYJAAPCTBEHHYIO AKKPEIUTAIMIO, Ha TEKYIIHH ydeOHbIH Toj
(yTBEpKIEH npuka3zoM MuHucTepcTBOM mpocBenieHus P® ot 28 nexalps
2018 1. N 345", ¢ usmenenusamu ot 18.05.2020 (mpuka3 N 249)

9. ABTOpCKO#M MporpaMMBbl MO MpeaMETy: (U3uKa I OCHOBHOM MIKOJBI, 7-9
kiaccel ABtOophl: A. B. Ilepwiikun, H. B. ®@unonosuu, E. M. I'yTHuK.,
Hpoda.

[Iporpamma coOTBETCTBYeT 00pa30BaTENbHOMY MHHUMYMY COJACpIKaHUS
OCHOBHBIX 00pa30BaTEeIbHBIX MPOrpaMM U TPEOOBAHUSIM K YPOBHIO TOJIOTOBKH
y4yaluxcs, Mo3BOJAeT paboTaTh 0e3 Meperpy3oKk B KIacce C JAETbMH Pa3HOTO
ypoBHA oOydeHHss W wuHTepeca K (usuke. OHa MO3BOJIsIET CPOPMUPOBATH Y
y4Yaluxcsi OCHOBHOM IIKOJIbI JJOCTATOYHO IMIHPOKOE MpeICcTaBIeHUuE 0 (U3UUECKON
KapTUHE MUPA.

PaGoyass mporpamMma KOHKPETHU3UPYET COJAEPKAHUE TMPEAMETHBIX TEM
00pa30BaTEeIbHOr0 CTaHAAPTA U JAET PACHPEACICHUE YUEOHBIX YAaCOB IO pa3jenaM
Kypca 8 Kjlacca ¢ YY4EeTOM MEX MPEIMETHBIX CBs3€i, BO3PACTHBIX OCOOEHHOCTEH
yYalluXcsl, ONpeAeNisieT MHHUMAaJbHBIA HA0Op OMBITOB, JAEMOHCTPUPYEMBIX
yUUTEJIEM B KJIacce U JJa0OpaTOPHBIX, BBITIOTHAEMBIX YUAIIUMHUCS.



Copepkanue mnporpaMMbl HampaBjieHO Ha (OPMHUPOBAHHUE €CTECTBEHHO-
HAy4YHOHM TPaMOTHOCTH Y4YalllMXCd M OpraHu3aluio H3y4yeHus (QU3UKU Ha
NEATEIIbHOCTHOW OCHOBE. B HEW y4YuTHIBAIOTCS BO3MOXKHOCTM MpEAMETa B
peanuzauun  tpedoBanuit ®PI'OC OOO Kk ™IaHUPYEMBbIM JHUYHOCTHBIM U
METanpeIMETHBIM pe3yJbTaTaM OOYYEHHs, a TaKXKE MEXKIIPEAMETHbBIE CBS3U
€CTECTBEHHOHAYYHbIX Y4Y€OHBIX MPEIMETOB Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBaHus.

OBHIAS XAPAKTEPUCTUKA YUEBHOI'O IIPEJJIMETA
«ODU3UKA»

Kypc ¢pusukn — cucremoo0pa3yronuil Juisi €CTeCTBEHHOHAYYHbBIX Y4€OHBIX
OPEIMETOB, IOCKOJBbKY (PU3MUYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOLECCOB U
SBJICHUM, HW3yYaeMbIX XHUMHEH, Ouosorued, acrpoHomMued U QPU3HNUECKOU
reorpadueii. dusuka — STO MpPEaMET, KOTOPHIM HE TOJBKO BHOCHUT OCHOBHOM
BKJIaJl B €CTECTBEHHOHAY4YHYIO KapTUHY MHpa, HO M MPENOCTaBiIseT Hambojee
ACHbIE 00pa3lbl MPUMEHEHHMs] HAy4yHOro MeEToAa INO3HaHMs, T.e. crocoda
MOJTyYEHHsI JTOCTOBEPHBIX 3HAaHMK O mupe. Hakonen, ¢uszuka — 3TO mpeaMer,
KOTOpPBIA HapsiAy ¢ APYTMMH €CTECTBEHHOHAYYHBIMHU MpEIMETaMH JOJDKEH N1aTh
IIKOJILHUKAM TIPEJICTaBIeHUE 00 YBJIEKATEIbHOCTH HAYYHOTO HCCIIECNOBAHUA M
PagOCTH CAMOCTOSITEIbHOIO OTKPBITHS HOBOT'O 3HAHMUS.

Opmna w3 raaBHBIX 3a/1a4d (U3HYECKOTO 00pa30BaHUS B CTPYKTYpE OOIIETo
o0pa30BaHUsS COCTOUT B (POPMUPOBAHUHU €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTEpEeCca K HayKe Yy OCHOBHOM Macchl OOy4arolIMxcs, KOTOpbIE B JajbHEHIIEM
OynyT 3aHATBHl B CaMbIX pa3HO 00pa3HBIX cdepax aesTenbHOocTH. Ho HE MeHee
BOXHOW 3a/laueil SBJISETCS BBISBICHHWE W TOATOTOBKA TAJAHTIIMBBIX MOJIOJBIX
JTOAEH Uil TpOJNOJDKEHHS OOpa3oBaHMs W JajbHEWHIEH NpoQecCHOoHAIbHON
JESITENHHOCTU B 00JIACTU €CTECTBEHHOHAYYHBIX MCCIIEOBAaHUN U CO3IaHUUA HOBBIX
texHosorui.  CorylacHo  HPUHITOMY B MEXKIYHAapOJAHOM  COOOIIECTBE
oInpezeNneHno, EcrecTBeHHOHayYHasi TpaMOTHOCTh — 3TO CHOCOOHOCTh YEJIOBEKa
3aHUMAaTh AKTUBHYIO TPAXKJAHCKYIO TO3UIMI0O TO OOIIECTBEHHO 3HAYMMBIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMHM HayKaMH, W €ro TIOTOBHOCTb
MHTEPECOBAThCS €CTECTBEHHOHAYYHBIMU HIesAMH. HaydHO-rpaMOTHBII 4YellOBEK
CTPEMHTCSI y4yacTBOBaTb B  APryMEHTHUPOBAHHOM OOCYXKIEHUM MpoOJeM,
OTHOCSIIITUXCSI K €CTECTBEHHBIM HAayKaM M TEXHOJOTHSIM, YTO TpeOyeT OT HEero
CJIEIYIOUIUX KOMIIETEHTHOCTEH:

— HAy4YHO OOBSICHSITh SIBJICHUS,

— OIIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS,

— MHTEpIPETUPOBATHh JAHHBIE U MCIOJIb30BATh HAYYHBIE JIOKA3aTEIbCTBA
JUIS1 TIOJTyYEHUS BBIBOJIOB.

N3ydyenue ¢pu3nku cocoOHO BHECTH pellarolui BKJIad B (GopMHUpOBaHUE
€CTECTBEHHOHAYYHOI rPaMOTHOCTH 00YyYaro[uXcsl.

HEJIM U3YYEHUSA YYEBHOI'O ITIPE/IMETA «®U3UKA»

enn wu3ydenuss (U3MKM Ha YPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHUs
omperneneasl B Konmenmuu mnpenomaBaHus ydeOHoro mpenmera «Dusuka» B
oOpa3oBaTelbHBIX oOpraHusamusx Poccuiickoit ®Denepaiuu, peamu3yomux
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OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPaMMBbI, YTBEPKIEHHOM pelIeHueM
Komnerun Munucrepcrsa npocsemenus Poccuiickont denepannu, MpOTOKONI OT 3
nexadbps 2019 r. Ne [TIK4BH.

Hesn uzyyenus Gpusuku:

— TMpHOOpEeTEeHUE HHTEpeca M CTPEMIICHHS OOYYalOIIUXCS K HaydHOMY
U3YYEHUIO TNPHUPOABI, Pa3BUTHE UX WHTEIUIEKTyalbHbIX W TBOPYECKHUX
CIIOCOOHOCTEI;

— pa3BUTHE TPEACTABICHUW O HAYYHOM METOJAE T[O3HAaHUS U
(dbopMHUpOBaHUE UCCIIEI0BATEIHLCKOIO0 OTHOIICHUS K OKPYXAIOUIUM SIBJICHUSM;

— (¢opMUpOBaHHE HAyYHOTO MHPOBO33PEHMSI KaK pe3yjbTaTa H3y4CHHUS
OCHOB CTPOEHHUS MaTepuu U QpyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

— (opmupoBaHue npencTaBIeHU O ponu (GU3NKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOIUH;

— pa3BUTHE TPEJICTaBICHUA O BO3MOXKHBIX cdepax Oyayuiei
npo¢eCCHOHATBLHON JICATEIbHOCTH, CBSA3aHHOH ¢ (HU3MKOHM, IIOATOTOBKA K
nanbHeieMy oOy4eH!IO B 3TOM HAMpPaBIICHUU.

JlocTikeHue 3TUX 1ieJiell Ha ypOBHE OCHOBHOI'O 0OIIEro o0pa3oBaHUs
00eCreunBaETCS PEIICHUEM CIeIYHIIUX 32124

— nOpuoOpeTeHHe 3HAaHUM O JAUCKPETHOM CTPOEHUM BEUIECTBA, O
MEXAHUYECKUX, TEIIOBBIX, JJIEKTPUYECKHUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— NpuoOpeTeHne YMEHUI ONMUCHIBATh U OOBICHATH (U3UUECKUE SIBJICHUS C
UCIOJIb30BaHUEM TOJyYECHHBIX 3HAHUM;

— OCBOCHHME METOJIOB pEIIEHUs MPOCTEHIINX PpacUETHBIX 3a7ad C
UCIOJIb30BaHUEM  (DU3MYECKUX  MojeNeld, TBOPUYECKMX M MPAKTHKO-
OpPUEHTUPOBAHHBIX 33]1a4;

— pa3BUTHE YMEHUI HAO0/1aTh MPUPOIHBIE SIBJICHUS U BBITIOIHATH ONBITHI,
nabopaTopHble padOThl U FKCHEPUMEHTAIBHBIE UCCIEIOBAHUS C UCIOJIb30BAHUEM
U3MEPUTEIbHBIX TPUOOPOB;

— OCBOE€HUE NpHUEMOB padbOThl ¢ HHPpOpMaLUEl (HU3UIECKOTO COEepHKaHUS,
BKJIFOUasT HMH(POPMAIMI0O O COBPEMEHHBIX JOCTIKEHUSX (U3UKW; aHamu3 W
KPUTHUYECKOE OlICHUBaHUE MHPOPMALIHH;

— 3HAaKOMCTBO CcO cdepaMu MNpOPECCHOHAIBHON  JESATENbHOCTH,
CBS3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU TEXHOJOTHSIMH, OCHOBAHHBIMHM Ha
JOCTHKEHUAX (PU3NUECKON HAYKH.

MECTO YYEBHOI'O ITIPEJIMETA «®U3UKA» B YHEBHOM IIJIAHE

B coorBerctBum ¢ DPI'OC OOO ¢usuka sBugercs 00s3aTEIbHBIM
OpeaIMeTOM Ha YpOBHE OCHOBHOTO o0miero oOpasoBanus. JlaHHas mporpamma
npenycMaTpuBaeT u3ydeHne Gu3nMKu Ha 0a30BOM ypoOBHE B 8 kiacce B 00bEMe 68
9acoB 10 2 Jaca B HENIEeJIIo.

COAEPKAHUE YYEBHOI'O IPEIMETA

Pa3gea 1. TenyioBbIe ABJIEHUA

OCHOBHBIC TIOJIOKEHUS MOJIEKYJISIPHO-KMHETUUYECKOM TEOPUU CTPOCHUS
BelllecTBa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJ. OmNbIThl, NMOATBEPKIAIOLINE
OCHOBHBI€ MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU Teopur. Mojienu TBEPAOro,
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AKHUJKOTO M ra3000pa3HOro cocTostHuil BemectBa. Kpucramnuueckue u amopdHbie
Ttena. OOBSICHEHHE CBOMCTB Tra3oB, JKUIKOCTEH M TBEPABIX TEI Ha OCHOBE
HOJIOKEHUI MOJIEKYJIIPHO-KUHETHYECKON Teopun. CMayuMBaHUE U KallWUISIPHBIE
aBJIeHUs. TerI0Boe pacCIMPEHUE U CKATHE.

Temneparypa. CBA3p TeMIepaTypbl CO CKOPOCTBIO TEIIOBOIO JIBUKEHHS
YaCTHIL.

Buytpennsss sHepruss CrnocoObl HM3MEHEHUsT BHYTPEHHEW DHEPruu:
TerIonepenayda u COBEpIICHUE paboTHI. Bunsl TeIUIoNepeaayu:
TEIUIONPOBOIHOCTh, KOHBEKIIUS, U3TyYEHHUE.

KonudectBo TemnoTel. Y aenbHas TEIUIOEMKOCTh BEIIECTBA. TeMI000MEH U
TEIJIOBOE PABHOBECHE.

VYpaBHeHue TerioBoro ©Oamanca. [lmaBnenue " OTBEP/ICBAHUE
KPUCTAJUIMYECKUX BEILECTB. Y JeNnbHas TemnoTa miasieHus. [lapoodpasoBanue u
koHaeHcanus. Mcnapenune (MC). Kunenue. Y nenbHas Temiora napooOpa3oBaHusl.
3aBHCUMOCTh TEMIIEpaTypbl KHUIIEHHA OT aTMOC(HEpHOro AaBiieHUs. BiaxHOCTh
BO3/lyXa. JHEPrus TOIUIMBA. Y I€JIbHAS TEMIOTA CTOPAHUSI.

[Ipunuunel pabotel TemioBbix aurareneid. KIIJ TemmoBoro asuraresns.
TennoBele ABUraTeNnu U 3amura okpyxatomei cpeasl (MC). 3akoH coXpaHEeHUs: U
IpeBpallleHNs SHEPTUH B TeI0BbIX Mpoieccax (MC).

JdeMoHCcTpanuu

1. HaGntonenne OpOYHOBCKOI'O JBHXKEHUS

2. Habmonenue nupdysun

3. HabGmroneHue sSIBICHUN CMAaYUBaHUS U KaNWLIAPHBIX SBICHUM

4. HaOnroieHue TEmIoBOro paciiupeHus Tel

5. VI3meHeHue AaBlIeHUs Ta3a MPU W3MEHEHWU 00bEMAa M HAarpeBaHUM WIIH
OXJIQXK]IEHUU

6. [IpaBuna u3mMepeHus TeMiepaTypsl

7. Bugpl Temionepenadn

8. OxyaxkaeHue npu COBEPIIEHUHN padOThl

9. HarpeBanue npu coBepiieHu: paboThl BHEIITHUMH CHUIIAMU

10. CpaBHEeHHE TETIOEMKOCTEN PA3IUYHBIX BEILIECTB

11. HabGnroneHue KuneHus

12 .HabGnroieHne nmocTostHCTBA TEMIIEPATYpPhI MPH TUIABICHUH

13. Mognenu TeroBbIX JBATaTeIeH

JlaGopaTopHbie padoThbI U ONBITHI

1. OnbITHI 10 OOHAPYKEHUIO TEUCTBUSI CHIT MOJIEKYJISIPHOT O IPUTSKEHUS

2. OnpITHI 110 BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WIIM caxapa

3. OnpIThl O HAOTIOJEHUIO TEIUIOBOI'O PAaCIIMPEHMs Tra30B, KUIKOCTEH U
TBEPABIX TEJ

4. OmnpeneneHue 1aBieHUs BO3AyXa B OAJJIOHE IIMPHULIA

5. OnbITBL, JEMOHCTPUPYIOLIME 3aBUCUMOCTh JABIICHHS BO3AyXa OT €ro
00BbEMa M HArpEBAHMS WM OXJIAKICHUS

6. IIpoBepka runoTe3sl JIMHEHHON 3aBUCUMOCTH JIJTMHBI CTOJOMKA KUJKOCTH
B TEPMOMETPUYECKON TPYOKE OT TeMIepaTypbl

/. HaOmronenue u3MEHEHUS BHYTPEHHEH OSHEPrUM Tela B pe3yJIbTaTe
TeIuIonepeaadyu u padoThl BHEIIHUX CHUJT

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA MPH CMEIIMBAHUM XOJOJHOM M
ropstueu BOJIbI



9. Ormpenenenne KOJMUYECTBA TEIUIOTHI, IOJYYEHHOrO BOAOW IIpHU
TEIJI000MEHE C HArPEThIM METANTUYECKUM LIWJIUHIPOM

10. Onpenenenue yaenbHON TEIOEMKOCTH BEILIECTBA

11. UccnenoBanne npouecca ucnapeHus

12. Onpenenenre OTHOCUTEIBLHOMN BIIaXKHOCTH BO3/1yXa

13. Onpenenenue yaenbHON TEMIOTHI IJIAaBJICHUS JIbJ1a

Pa3znes 2. JiekTpuyeckue 1 MarHUTHbIE SIBJICHUS

Onektpuzauus Ten. JIBa pola asieKTpuyuecKux 3apsiaoB. B3aumopeicTBue
3apspDKeHHBIX  Ten. 3akoH KyrmoHa (3aBUCMMOCTh  CHJIBI  B3aMMOJICUCTBUS
3apsHKEHHBIX TET OT BETUYUHBI 3aPSAJI0B U PACCTOSHUSI MEXKIY TEIIAMH).

Onekrpuueckoe mnoie. HanpsoxkéHHoOCTh snekTpudeckoro mnosns. [IpuHiumn
CYNEpHO3ULIUU JICKTPUUECKUX TOJIEH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyueckux 3apsaoB. DJIEMEHTAPHBIA 3JIEKTPUUECKUN 3aps/l.
Crtpoenne aroma. IIpoBONHMKM W  JHUAJIEKTPUKU. 3aKOH  COXPaHECHUS
3JIEKTPUYECKOTO 3apsa.

DIEKTPUYECKUA TOK. YCIOBHS CYIIECTBOBAHMS DSJIEKTPUYECKOrO TOKa.
HNctounuku mocTOsTHHOrOo Toka. JIEHCTBUSI 3JIEKTPUYECKOrO TOKa  (TEIJIOBOE,
XUMHUYECKOE, MArHUTHOE). DJIEKTPUYECKUN TOK B HKHUIKOCTSIX U ra3ax.

Onektpuueckasgs uenb. Cwia ToKa.  DJIEKTPUUYECKOE  HANpsKEHUE.
ComnpoTuBieHHE TPOBOJHUKA. Y ACIBHOE COMPOTHUBJIEHUE BellecTBa. 3aKkoH Oma
nis ydactka uenu. [locnmenoBarenbHOE Y MApaUIENbHOE  COEIMHEHUE
MIPOBOTHUKOB.

PaGora u MOMmHOCTH 3yeKTpuyecKoro Toka. 3akoH Jlxoyms— JleHa.
DJIIEKTPUUECKUE 1IETIH U TTOTPEOUTENH IIEKTPpUIECKo sHeprun B ObITy. KopoTkoe
3aMbIKaHHE.

[TocTositHHBIE ~MarHuThl. B3aumopaelcTBUE  MOCTOSHHBIX MarHHMTOB.
MarnunTtHOe nosie. MarHuTHOE nosie 3eMJIM U €r0 3Ha4YE€HUE IS )KU3HHU Ha 3eMIle.
OnbiT  Opcrena. MarauTHoe 1oJ€  3JIEKTpUUecKoro Toka. [IpumeHeHue
AJIEKTPOMArHUTOB B TEXHUKE. JIefiCTBIE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

DIEeKTpOJABUraTeb MOCTOSIHHOTO TOKa. VICIob30BaHKE AIIEKTPOABUTATENEH
B TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omneitel @apanesd. SABiaeHue snekTpoMarauTHON nHAyKuuK. [IpaBuio JleHua.

DIIEKTpOreHepaTop. Crnioco0b1 MOJTYYEHHUS ANEKTPUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMU HA BO3OOHOBIISIEMBIX UCTOYHUKAX IHEPTUH.
JdeMoHCcTpanuu

1. Dnextpuzamus ten

JIBa poa 3JEKTPUUYECKUX 3apSAA0B U B3AUMOJEHCTBUE 3aPSKEHHBIX TEJ
Y CTpONCTBO U AEUCTBUE IIEKTPOCKOTA
DeKkTpocTaTuyecKas MHIYKIMS

3aKOH COXpaHEHHMsI JIEKTPUUECKUX 3apsI0B
[IpoOBOIHUKH U TUDJIEKTPUKU

MonenupoBaHHe CUIOBBIX JUHUH 3JIEKTPUYECKOTO MOJIS
N cToYHMKY NOCTOSHHOTO TOKA

9. [eicTBUS IEKTPUUECKOTO TOKA

10. DnexkTpudecKkuit TOK B KUJIKOCTH

11. T"a30BbI# pa3psy

12. 3smMepenune cuibl TOKa aMIIEpMETPOM

13. 3MepeHnune 2neKTpUIECKOro HaIpsKEHHUsI BOJIBTMETPOM

6

i A o



14. Peoctat u Mara3u CONpOTUBIICHUN

15. B3aumoeicTBrE MOCTOSTHHBIX MAarHUTOB

16. MogenrpoBaHue HEBO3MOKHOCTH Pa3/I€ICHUS MOJTOCOB MAarHUTa

17. MoaenupoBaHue MarHUTHBIX TMOJICH MOCTOSHHBIX MarHUTOB

18. OmbIT OpcTena

19. MaruuTHoOE€ 1oJjie ToKa. DJIEKTPOMarHUT

20. /lericTBME MarHUTHOTO IIOJIS HA MPOBOAHUK C TOKOM

21 DnexTpoaBuUraTenb NOCTOSIHHOTO TOKA

22. VccnenoBaHue SIBICHUS 3JIEKTPOMATHUTHON UHAYKIUN

23. OnbiTel Dapajes

24. 3aBUCUMOCTbH HANpaBJIEHUS WHIYKIMOHHOTO TOKA OT YCIIOBHH €ro
BO3HUKHOBEHUS

25. DNeKTporeHepaTop NOCTOSIHHOTO TOKa

JlaGopaTopHbie padoThI M ONBITHI

1. OnpiTel 1O HAOIIOAEHUIO JJICKTPHU3AIMKM TeNl HHAYKIHEH W Tpu
CONPUKOCHOBEHHUH

2. HccnenoBanne AEUCTBUS DJIEKTPUYECKOTO IO HA MPOBOAHUKU U
JTUBIEKTPUKHU

3. Coopka u mpoBepka padOoThl IJIEKTPUUECKOM MU MOCTOSTHHOTO TOKA

4. I3MepeHue U peryiupoBaHue CUJIbI TOKa

5. U3mepeHue u peryiupoBaHre HAMPsKEHUS

6. VccienoBanue 3aBUCUMOCTH CHJIBI TOKA, WIAYLIEr0 4Y€pe3 PEe3UcTop, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIPSIKEHUS HA PE3UCTOPE

7. OneITel,  JEMOHCTPUPYIOLIIME  3aBUCHUMOCTh  DJIEKTPUYECKOIO
COIIPOTHUBIICHUSI NPOBOAHUKA OT €ro JUIMHBI, IUIOMIAAM MOMNEPEYHOTO CEYEHUS U
Marepuana

8. IlpoBepka mpaBwia CIOXEHUS HANPSHXKEHUA MPU IMOCIEI0BATEIBLHOM
COCJIMHEHHUH JIBYX PE3HCTOPOB

9. IlpoBepka mpaBwia JUisi CHJIBI TOKa TMPU MapajuIeTbHOM COCTWHEHHUH
pPE3UCTOPOB

10. Onpenenenue paboThI ITEKTPUIECKOTO TOKA, UIYILETO YEPE3 PE3UCTOP

11. OmnpeneneHne MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBLACISAEMONW Ha
pe3ucrope

12. UccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 JAMIIOUYKY, OT
HaIpsHKEHUs HA HEer

13. Onpenenenne KII] narpesarens

14. UccnenoBanre MarHUTHOTO B3aUMOJEHUCTBUS ITOCTOSSHHBIX MarHUTOB

15. W3yyeHme MarHuTHOrO IIOJISI TIOCTOSHHBIX MAarHUTOB MpU HX
00BEAMHEHUY U pa3/elIeHUN

16. UccnenoBanre AEHCTBUS AIEKTPUUECKOrO TOKA HA MATHUTHYIO CTPENKY

17. OnbiTel, IEMOHCTPHUPYIOLUIME 3aBUCUMOCTb CHIIBI B3aWMOZACHCTBUSA
KaTYIIKX C TOKOM U MarHuTa OT CHJIbI TOKA U HaIllpaBJIEHUS TOKA B KATYIIKE

18. M3y4eHue 1ercTBUsI MAarHUTHOIO ITOJISI HA MIPOBOJHUK C TOKOM

19. KoncTpyupoBanue v uzydeHue padOThl AJIEKTPOABUTATENS

20. N3mepenune KIIJ] snekTpoaBUraTebHON yCTAaHOBKHU

2]1. OnbITEl MO HWCCIENOBAHMIO SIBJIICHUS DJJEKTPOMArHUTHOM WHIYKLWU:
UCCJIEIOBAaHNE N3MEHEHUI 3HaYEHUS U HAIIPABJIEHUS] MHIYKIIMOHHOI'O TOKa



IIJIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

N3ydenne gu3uku B § Kjlacce HAIpaBJIEHO Ha JOCTHKEHHE 00YyUaroIIMMUCS
JMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX PE3YyIbTATOB OCBOCHMS y4e€OHOTO
npeaMera.

JIMYHOCTHBIE PE3YJIBTATBI

Ilampuomuueckoe ocnumanue:

— TMpOSBICHUE MHTEpPECa K HCTOPUU M COBPEMEHHOMY COCTOSIHUIO
poccuiickoil GuU3NIeCcKOr HAyKH;

— LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSM POCCUMCKUX YUEHBIX (DU3HKOB.

I'pasxcoanckoe u 0yxo6Ho-HpascmeenHoe 60CHUMAaHue:

— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXIEHHH OOIECTBEHHO-
3HaYUMBIX U 3THYECKHUX NPOOJieM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAHUE BaXXHOCTH MOPAJIBHO-ITUYECKUX MPUHLMUIIOB B JIEATEIBHOCTH
YYEHOTO.

Jcmemuueckoe 60CnUmMaHue:

— BOCHpPUATHE JCTETUYECKUX KadyecTB (U3MUECKONM Hayku: €€
rapMOHUYHOTO MOCTPOEHHUSI, CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH.

Llennocmu Hayuno2o nO3HaHUA:

— OCO3HaHUE ILIEHHOCTH (PU3NYECKOW HAYKM KaK MOILIHOTO HHCTPYMEHTa
IIO3HAHUS MHUpPA, OCHOBBI DPAa3BUTHUSA TEXHOJOIMM, BAXHEWIIEHW COCTAaBIIIOLIEH
KYJIbTYPBI;

— pa3BUTHE HAYYHOH JIFOOO3HATENBHOCTH, MHTEPECa K MCCIIE0BATEIbCKON
NEeSATENbHOCTH.

Dopmuposanue Kyibmypsl 300p06bs U IMOYUOHAILHO20 DIA2ONONIYYUSL:

— OCO3HaHHWE LEHHOCTH 0e30macHoro o0pa3za U3HHU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpE, BaXXHOCTU TMpaBWi O€30MaCHOrO TIOBEJACHHS Ha
TpaHCHOPTE, Ha J0porax, C DSJEKTPUYECKHMM U TEIJIOBBIM OOOpYJOBaHUEM B
JOMAIIIHUX yCIIOBUSX;

— c(opMUpPOBAaHHOCTh HaBbIKa pediexkcuu, MpU3HAHUE CBOETO IpaBa Ha
OLIMOKY M TaKOro K€ IpaBa y APyroro 4eioBeKa.

Tpyoosoe socnumanue:

— aKTUBHOE Y4YacTHE€ B PEUICHUU NPAKTUYECKUX 3a7ad (B paMKax CEMbH,
IIKOJIBI, TOpOoJa, Kpas) TEXHOJOTMYECKOM M COLMAJIBHONW HAlpaBICEHHOCTH,
TPeOYIOIUX, B TOM YHUCIIC U PU3NUECKUX 3HAHUM;

— WUHTEpEC K MPAKTUYECKOMY HW3YYEHUIO MNpOoQeccuid, CBSI3aHHBIX C
bu3HUKOA.

IJKonozuveckoe gocnumanue:

— OpHUEHTAaIMs Ha MpUMEHEeHUEe (PU3NUYECKUX 3HAHUH JUJIS pelleHus 3a]au B
00JJaCTH OKpYy)Karolied cpeapl, IUIAaHUPOBAHUSI TMOCTYNKOB M OLEHKH HX
BO3MOXKHBIX NTOCIIECTBUMN ISl OKPY KarOUIeil Cpeibl;

— OCO3HaHHeE rI00aJTBFHOT0 XapaKTepa SKOJOTUYECKHUX MPOOIeM U MyTel ux
pElIeHHUS.

Aoanmayus obyuarowe2ocs K UBMEHAIOWUMCA YCI08UAM COYUATbHOU U
NPUPOOHOU Cpeobl:

— MOTPEeOHOCTh BO B3aUMOJICUCTBUM IPHU BBINOJIHEHUU HMCCIEIOBAHUNA U
OPOEKTOB (PU3NYECKON HAIIPABIIEHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSIM JIPYTUX;
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— TIOBBILIEHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPaKTHUYECKYIO
TESTENBHOCTB;

— MNOTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCTE
(bopMyIHpOBaTh UJEH, TTOHITHS, TUITOTE3bI O QU3UICCKUX O0BEKTAX U SBJICHUSX;

— OCO3HaHuEe ACHUIMTOB COOCTBEHHBIX 3HAHWM M KOMIICTEHTHOCTEH B
obnactu PU3UKY;

— TUTAHUPOBAHWE CBOETO PAa3BUTHSA B MPHOOPETCHUHM HOBBIX (DH3UUCCKUX
3HaHUM;

— CTPEMJICHHE aHAJIM3UPOBATh W BBIABIATH B3aMMOCBS3U IMPUPOJIBI,
00I1eCTBa ¥ YKOHOMHKH, B TOM YHCJIE C UCTIOIB30BaHNEM (PU3MUECKUX 3HAHUM;

— OILIGHKa CBOUX JCHCTBUH C y4ETOM BIIMSHHUS HA OKPYXKAIONIYIO CpPE.Ny,
BO3MOYXHBIX TJIOOQTBHBIX ITOCIIEICTBHI.

METAINIPEAMETHBIE PE3YJIBTATbHI

Ynueepcanvnovie nosnasamenvnwie delicmeus

basosvie nocuueckue devicmeusi:

— BBUIBISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKKM OOBEKTOB
(s1BIIEHUI);

— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KIACCHU(PUKAIUA, OCHOBAHMUS
1151 0000IICHUSI U CPAaBHEHUS;

— BBIABJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEYUS B PACCMATPUBAEMBIX
dakTax, JaHHBIX U HAOIIOJIEHUSAX, OTHOCSIIUXCS K (PU3UUECKUM SIBJICHUSIM;

— BBISBJIATh MPUYUHHO-CIICICTBEHHBIC CBS3U MPU WM3YYEHUU (DU3UIECKUX
SBJICHUM M TIPOILIECCOB; JeNiaTh BBIBOJBI C HCIOIB30BAHUEM JEIYKTUBHBIX U
WHAYKTUBHBIX ~ YMO3aKIIOYCHHH, BBIJBUTAaTh THUIOTE3BI O  B3aMMOCBS3SX
(U3UYCCKUX BEIIMYHH,

— CaMOCTOATENIbHO BBIOMpaTh CIOCO0 peuieHus y4dyeOHoW (u3ndyeckoin
3a7auyn  (CpaBHEHHE HECKOJbKHMX BapUaHTOB pelleHus, BbIOOp HaumbOosee
MOJIXOJIAIIET0 ¢ YIETOM CaMOCTOSTENbHO BBIIETIEHHBIX KPUTEPHUER).

baszosvie uccneoosamenvckue oeticmsusi:

— WCTOJIH30BaTh BOMPOCH! KaK UCCIIEOBATEIHCKUIM HHCTPYMEHT IMO3HAHMUS;

— TMPOBOAUTH IO CAMOCTOSITEJIBHO COCTaBJIEHHOMY IUIaHY  OTIBIT,
HECJIOXKHBIN (PU3UYECKUN IKCIIEPUMEHT, HEOOBIIIOE UCCIeIOBaHNE (HHU3UIECKOTO
SIBJICHUS,

— OIICHWBAaTh HAa TMPUMEHUMOCTh U JOCTOBEPHOCTh HH(OPMAIIUIO,
MOJTYYEHHYIO B XOJI€ UCCIIEIOBAaHUS WITH SKCIIEPUMEHTA,

—  CaMOCTOSATENTbHO  (opMyaupoBaTh OOOOIIEHUS U  BBIBOABI IO
pe3ynbTaTam NpoBEAEHHOr 0 HAOJIIOIEHUS, ONbITA, UCCIIEIOBAHMUS;

— TMPOTHO3UPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (HUIUIECKUX
NPOIIECCOB, a TAaKKE BBIJIBUTATh TPEINOIOKEHUS 00 WX pa3BUTHH B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Paboma c ungopmayueii:

— TPUMEHSATH Pa3INYHBIC METOJIbI, HHCTPYMEHTHI U 3aIIPOCHI IIPHU TTOUCKE U
otOope nHPOpPMALIMU UITU JAHHBIX C YUETOM MPEATIOKEHHON yueOHOM (hU3MuecKoit
3a/1auu;

— aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB U POPM IMPEICTABICHNUS;



— CaMOCTOSITEIbHO BBIOMpATh ONTHUMANIbHYI0 (opMy TMpeacTaBiIeHUS
uHpOpMAIM W WUIIOCTPUPOBATH pEIIaeMble 3aJadd HECIOXKHBIMH CXEMaMH,
TuarpaMMaMu, MHOU TpaduKoil U UX KOMOMHAIUSMHU.

Yuueepcanvnvie kommynukamuenvie oeiicmeus

Obwenue:

— B Xozie o0Cyk/IeHHsl yueOHOro Marepuaia, pe3yJbTaToB JIabopaTOPHBIX
paboT W TPOEKTOB 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXIAEMOW TEMBI H
BBICKa3bIBaTh WJIEM, HAICJICHHbIE Ha pEHIeHHe 3aJlayd W  MOoJJepiKaHue
0aroxeaaTeIbHOCTH OOIICHUS;

— CONOCTaBJIATh CBOW CYXICHUS C CYXKICHUAMH JIPYTUX YYaCTHHKOB
uanora, oOHapy>KUBaTh Pa3ju4ve U CXOJICTBO MO3UIIMI; BhIpaXXaTh CBOIO TOUKY
3peHUs B YCTHBIX W MHUCHMEHHBIX TEKCTaX; MyOJUYHO MPEACTABISITH PE3YIHTATHI
BBITIOJTHEHHOTO (PU3UUECKOT0 OIbITa (IKCIIEPUMEHTA, UCCIIEAOBAHUS, TIPOEKTA).

Cosmecmuas desamenbHOCMb (COMPYOHULECBO):

— TOHMMATh ¥  UCIOJNB30BaTh  TMPEUMYIIECTBA KOMAHJAHOW U
WHAUBUIYaTbHON paOOTHI MIPU PELIEHNN KOHKPETHON (U3HUECKO MPOOIeMBblI;

— TPUHUMATH 1IeJTU COBMECTHOU JIEeATEIHLHOCTH, OPTAaHU30BBIBATh JICHCTBHSI
no €€ JOCTHIKEHHUIO: PaclpeleisiTh PO, OOCYX IaTh MPOIECCHI U PE3YJIbTATHI
COBMECTHOM pabOoThI; 0000111aTh MHEHUSI HECKOJIBKUX JIFOCH;

— BBITOJIHATH CBOIO YacTh PaOOTHI, TOCTHUTas KAYECTBEHHOTO pe3ysIbTaTa 1Mo
CBOEMY HAINpPABJICHUI0 U KOOPAUHUPYS CBOM JEHCTBUA C APYTMMHU YICHAMH
KOMAaH/IbI,

— OIICHMBATh KayeCTBO CBOETO BKJaJia B OOMIMI MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEITHLHO COPMYITUPOBAHHBIM YUaCTHUKAMHU B3aUMOICHCTBHSI.

Ynueepcanvnuie pezynamuensie oeiicmeus

Camoopeanuzayusi:

— BBIABIIATH MPOOJIEMBI B )KU3HCHHBIX W YUCOHBIX CHUTYyAIUSIX, TPEOYIOMNX
JUTsl perieHus: GU3NYeCKuX 3HAHUM;

— OpHUEHTHUPOBATHCA B PA3TUYHBIX IMOAXOAAX TMPHUHATHS PEIICHUI
(MHIUBHUIYyaTbHOE, IPUHATHE PEIICHUS B TPYIINE, IPUHITUE PEIICHUN TPYIIION );

— CaMOCTOSITENBHO COCTABJISATh QJITOPUTM pEIIeHUs] (PU3NYECKON 3aJauu
WIM TUTAHA UCCJICNOBAaHHUS C YYETOM HMMEIONMIUXCS PECypCOB M COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTHUPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHU;

— JIeNiaTh BIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

Camokonmpons (peghrexcusi):

— J1aBaTh QJICKBAaTHYIO OIICHKY CHUTyallMM | TMpeiarath IDiaH e€
U3MCHCHUS;

— OOBSCHATH TPUYMHBI JOCTIKEHUS (HEJOCTIDKCHUS) PEe3yIbTaTOB
JEATENBHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY;

— BHOCHTHh KOPPEKTHUBHI B JEATEIHHOCTH (B TOM YHCJI€ B XOJI BBITTOJIHCHHSI
(Gu3MUecKoro MCCIEAOBAHMS WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MCHHBIIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BO3HUKIIINX TPYIHOCTEH;

— OlIEHUBATh COOTBETCTBUE PE3YJIbTaTa 1IEJIM U YCIOBHUSIM.

IMOYUOHANLHBIU UHMENTEKM

— CTaBUTH ceOst HA MECTO JPYTOro YeJIO0BEKa B XOJIE CIIOpa WM TUCKYCCHH
Ha HAYYHYIO TEMY, TIOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY JAPYTOro.

Ilpunamue cebs u opyaux:
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— TpHU3HaBaTh CBOE MPABO Ha OMIMOKY IMPH pEUICHUH (PU3MUECKUX 3a7a4
WM B YTBEPKACHUSAX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEJIMETHBIE PE3YJIBTATHI

[IpenmerHbie pe3yibTaThl Ha 0a30BOM YpOBHE JIOJKHBI  OTpakaTh
c(hOpMHUPOBAHHOCTH y 00YUAIONTUXCS YMECHHIA:

— HUCIIOJIb30BaTh MOHATHS: Macca U pa3Mephbl MOJIEKYJI, TEIIOBOE JIBIKCHHUE
aTOMOB M MOJICKYJI, arperaTtHble COCTOSHUSI BEIIECTBA, KPUCTAUIMYECKHE U
aMmopdHbIe TeNla, HACBIIMICHHBIM W HEHACBHIIMICHHBIM Tap, BIAXKHOCTH BO3/yXa;
TeMIlepaTrypa, BHYTPEHHSISI DHEpPrus, TEIUIOBOW JIBUTATeNb; JJIEMEHTApHBIN
JJIEKTPUYECKUN 3apsii, DJEKTPUYECKOE I10jie, NPOBOAHUKU W JAUIJIECKTPUKH,
MOCTOSIHHBIN AJICKTPUUYECKHUI TOK, MArHUTHOE TIOJIC;

— pasnuyaTh SIBICHHS (TEIJIOBOE paCIIMpPEHUE/CKaThe, TeIulonepeaaya,
TEIUIOBOE paBHOBECHE, CMayMBaHWE, KaNWUIAPHbIC SBJIEHUS, WCIApPEHHUE,
KOHJICHCAIlUs,  IUIaBJIEHWE, KpHUCTauiu3anus  (OTBEp/IeBaHUE),  KUIICHUE,
Tervionepeaaya (TErI0NpPOBOIHOCTh, KOHBEKIIUSI, U3JIYUYCHHE); dJIEKTpHU3alus Tell,
B3aUMOJICHCTBHE 3aps0B, JEUCTBUS JICKTPUIECKOI0 TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICHCTBUE MArHUTOB, JEUCTBME MATHUTHOT'O TOJISI HA MPOBOJAHUK C TOKOM,
AJICKTPOMArHuTHasE MHIYKIUS) TIO ONMUCAHHWI0 WX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, JIEMOHCTPUPYIOIIUX JJAHHOE (DU3UYECKOE SIBJICHUE;

— pacmo3HaBaThb IIPOSBICHHE M3YYCHHBIX (U3HYCCKUX SBJICHUN B
OKpY)KaroleM MHpe, B TOM uyuciae ¢U3UYECKUE SIBJICHUS B TMPHUPOJE:
MOBEPXHOCTHOE HATSXKCHUE U KaNWUIAPHBIC SIBJCHUS B TMPUPOJIC, KPUCTAIIBI B
npupojse, wu3nydenne ConHIla, 3amMep3aHue BOJOEMOB, MOPCKHE OpPH3HI,
oOpa3oBaHHE POCHI, TyMaHa, UHEs, CHETa; JIEKTPUUECKUE SIBJICHUsI B aTMocdepe,
3JICKTPUYECTBO KUBBIX OPraHW3MOB;, MarHUTHOE I10Je 3eMIIH, Jpeid Moo COB,
pOJIb MArHUTHOTO TOJIA JJIsl JKM3HU Ha 3emiie, TOJISIPHOE CHUsIHUE; TIPU TOM
NEpPEeBOJAUTh TMPAKTUYECKYI0 3aJadyy B Yy4e€OHYIO, BBIIEIATh CYIIECTBEHHBIE
CBOMCTBA/NIPU3HAKU (PU3MUECKUX SBIICHUA;

— ONUCHIBATh U3YUYEHHbIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUSI, UCTIOJIB3YS
bU3MYECKHEe BEIMYMHBI (TEeMIleparypa, BHYTPCHHSS OHEPrus, KOJHYECTBO
TEIJIOTHI, yJeJbHAas TEIUIOEMKOCTh BEIECTBA, YAENbHAs TEIIOTa IUIABJICHHUS,
yIenbHas TEIUIoTa MapooOpa3oBaHUs, yHeNbHas TEIUIOTAa CTOPAHHS TOIUIMBA,
KO3()(PUIIMEHT TMOJE3HOr0 JICMCTBUS TEIJIOBOM MAaIIWHBI, OTHOCHUTEJIbHAS
BJIQXXHOCTh BO3/yXa, OJEKTPUUECKUN 3apsiy, Cujla TOKa, DIIEKTPUUYECKOE
HaIpsHKEHUE, COMPOTUBIICHHE MPOBOJIHUKA, YACIHBHOE CONPOTUBIICHUE BEIIECTBA,
paboTa W MOIIHOCTHb DJJEKTPUUYECKOTO TOKAa); TMPH OMNHCAHWU MPABWIHHO
TpakToBaTh (PU3UYECKUN CMBICT UCIONb3YEMbIX BEJIUYMUH, OOO3HAYCHUS U
eAUHUIIBI (U3WYECKUX BEIMYHH, HAXOJHWTh (OPMYJIBI, CBS3BIBAIOIIUE JaHHYIO
(GU3UYECKYI0 BEIMYMHY C JAPYTMMHU BEIUYMHAMHU, CTPOUTH TpauKku HU3YdEHHBIX
3aBHCHMOCTEH (PM3UYCCKHUX BEIIMUHH,

— XapakTepu3oBaTh CBOMCTBA TeJ, (PU3WYECKHE SBICHHUS M IPOIIECCHI,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI MOJIEKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BEI[ECTBA, TMPHHIMI CYNEPIO3UIMHU IMojel (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH
cOXpaHeHHUs 3apsja, 3akoH OMa Jyis ydacTka enw, 3akoH Jlxoyins -JIeHia, 3akoH
COXpaHEHUs] DHEPTUU; MPU STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA H
3aIUCBHIBATh €70 MAaTEMAaTHYECKOE BHIPAKCHUE;

— OOBSACHATHh (M3MYECKUE TMPOIECCHl M CBOMCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CHUTyallMil MpPaKTUKO-OPMEHTUPOBAHHOTO  XapaKTepa: BbISBIATH
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NPUYUHHO-CIIE/ICTBEHHbBIE CBSI3U, CTPOUTH O0OBSCHEHHE U3 | - 2 JTOrMYECKUX I1aroB
c onopoil Ha | - 2 HM3yYEHHBIX CBOMCTBAa (PU3NUYECKUX SIBICHHUM, (PU3NYECKHX
3aKOHOB WJIM 3aKOHOMEPHOCTEN; pelaTrh pacd€THbIE 3a1auu B 2 - 3 NEHCTBUA,
UCIIOJIb3YsI 3aKOHBI U (hOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKHUE BEIMUYMHBI: HA OCHOBE
aHaIM3a YCJIOBHS 33Jauyd 3alHCHIBATH KPAaTKOE YCIOBHUE, BBIABISATH HEIOCTATOK
JAHHBIX JJI PElleHUs 3a7aud, BEIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE ISt
e€ pemieHus, MNPOBOAMTH pAcy€Tbl W CpPAaBHUBATh IOJYYEHHOE 3HAUYCHHE
(bu3nUecKoi BETUYMHBI C U3BECTHBIMU JIaHHBIMU;

— pacmno3HaBaTh MPOOJIEMBbI, KOTOPbIE MOXHO PpELIUTh MpPU MOMOIIU
(¢u3nYecKuX METOMOB; HCIONB3ysSd OMNHCAHME HCCJIENOBAaHUS, BBIICIATDH
IIPOBEPSIEMOE TPEATIONOKEHNE, OLEHUBATh NPABUIBHOCTh IMOPSAJAKA MPOBEICHUS
UCCJIEIOBAHNUS, JI€IAaTh BbIBOJBI;

— TPOBOAWUTH OMNBITHl MO HAOMIOACHUIO (PU3MUECKUX SIBICHUNA WIH
(¢u3nuecknux CBOMCTB Ten (KanuWUISIpHBIE SIBJICHHS, 3aBHUCHUMOCTb JIABJICHHS
BO3lyXa  OT ero 00béMa, TEMIIEPATYPHI; CKOPOCTH  IIpO-1Iecca
OCTBIBaHMS/HarpeBaHusl NPU HM3JIYyYEHUU OT IBETA H3ITy4arollei/morIomaronei
NOBEPXHOCTH; CKOPOCTb MCIIAPEHUs BOJIbI OT TEMIIEPATYPhl KUAKOCTH U TUIOLIAH
€€ MOBEPXHOCTH; JJIEKTPU3ALMS TEJI U B3aUMOJEHUCTBHUE JIEKTPUUECKUX 3aps/iOB;
B3aMMOJICHCTBHE TMOCTOSIHHBIX MAarHUTOB, BH3yalu3alldsi MAarHUTHBIX MOJEH
IOCTOSIHHBIX MAarHuTOB; JEHCTBUS MarHUTHOIO IMOJS Ha NPOBOAHUK C TOKOM,
CBOMCTBa JJIEKTPOMArHMWTA, CBOMCTBA 3JEKTPOJABHUIaTessl IMOCTOSHHOIO TOKA):
dopMynupoBaTh MPOBEPSIEMbIC TMPEANONOKEHHsS, COOUpaTh YCTAHOBKY U3
OpPEUIOKEHHOTO  000pY/A0BaHUs; OMNMCHIBATh XOJA OIbITa U (HOPMYJIUPOBATH
BBIBOJIBI;

— BBIIOJHATH MPAMBIE HM3MEPEHUS TEMIIEPATypbl, OTHOCHUTEIBHOMN
BJIQKHOCTH BO3/1yXa, CWJIbl TOKA, HANPSXKEHUS C HUCIOJIB30BAHUEM AHAJIOTOBBIX
nprOOpPOB M JATYMKOB (PU3NYECKUX BEJIMYMH; CPABHUBAThH PE3YJIbTATHl U3MEPEHUN
¢ y4€TOM 3aJ]aHHOM aOCOJIFOTHOM MOTPEITHOCTH;

— MPOBOJIUTH UCCJIEIOBAHUE 3aBUCUMOCTH OAHOW (DM3UUECKON BEIIMYMHBI
OT APYrod ¢ UCHOJIb30BAHUEM MPSMBIX U3MEPEHUI (3aBUCUMOCTB COIPOTHUBIICHHUS
IPOBOJHMKA OT €ro JJIMHBI, IUIONIAAU ITONEPEYHOrO0 CEYEHHS U YAEIbHOTO
CONPOTHUBJIEHUS BEILECTBA MMPOBOJHUKA; CHJIBI TOKA, MIYILIETO 4Yepe3 MPOBOJHUK,
OT HanpsDKEHWsT Ha TNPOBOAHUKE;, MCCIENOBAHME IOCIENOBAaTEIBHOIO U
NapajyIeIbHOTO  COECAWHEHUM NPOBOJHUKOB): IJJAHUPOBATH  MCCIIEOBAHUE,
coOMpaTh YCTAaHOBKY M BBIMOJHATH U3MEPEHHUS, CIENys MPEATOKEHHOMY IUIaHy,
dbuKCUpoBaTh pe3yybTaThl MOJYYCHHOM 3aBUCUMOCTH B BUE TaOJUIl U TPpadUKOB,
JeNaTh BBIBOJBI 110 PE3YyJIbTATAM MCCIEI0BAHUS;

— TMPOBOAUTH KOCBEHHbIE HM3MEpPEHUs (U3NUECKUX BEIUYUH (yAesibHas
TEIUIOEMKOCTh BEILIECTBAa, CONPOTHUBIIEHWE MPOBOJHMKA, padOTa U MOIIHOCTh
ANEKTPUYECKOr0 TOKA): MIAHUPOBATHh MU3MEPEHMS], COOMPATh IKCIIEPUMEHTAIBHYIO
YCTAHOBKY, CIEAys MNPEIJIOKEHHON WHCTPYKUHH, W BBIYUCIATH 3HAYEHUE
BEJIUYMHBL;

— coOmoiarh TpaBUja TEXHUKM O€30MAacCHOCTH mpu  padbore cC
1a00paTOpHBIM 000PYI0BAHUEM;

— XapakTepu30BaTh NPUHIMUIBl JEHUCTBHUS  W3YYEHHBIX INPUOOPOB U
TEXHUYECKUX YCTPOHCTB C OMOpPOM Ha WX OMucaHud (B TOM YHCIIE: CUCTEMA
OTOIUICHUSI JIOMOB, TUTPOMETp, NapoBas TypOWHA, ammepMeTp, BOJBTMETP,
CUETUMK  IJEKTPUYECKOM  DHEpPruM,  3JIEKTPOOCBETUTEIbHbIE  MPUOOPHI,
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HarpeBaTeNbHbIE AIEKTPONPUOOPHI (TIPUMEPHI), DIIEKTPUUECKHE TPEIOXPAHUTEIH;
AIIEKTPOMArHUT, JJIEKTPOJBUTATENh IOCTOSHHOTO TOKA), WCIONB3YS 3HAHUSA O
CBOMCTBaxX (PU3NUYECKUX SBIICHUN U HEOOX0MUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

— pacmo3HaBaTh MPOCThIE TEXHUUYECKHWE YCTPOWCTBA W HM3MEPUTEIbHBIC
npubOpel MO CXeMaM M CXEMAaTUYHBIM PUCYHKaM (KHUIKOCTHBIM TEpMOMETP,
TEPMOC, TCUXPOMETpP, TUTPOMETpP, JIBUrareilb BHYTPEHHETO  CropaHus,
AIIEKTPOCKOI,  PEOCTaT); COCTaBISATh CXEMbI JJIEKTPUYECKUX  Iemed ¢
MOCJIEIOBATEIbHBIM U MapajuIeNIbHBIM  COCIMHEHUEM DJIEMEHTOB, pa3iuyas
yCIIOBHBIE 0003HAYCHHS PJIEMEHTOB AJICKTPUIECKUX IETei;

—  T[PUBOAUTH  MPHUMEPB/HAXOAUTHh  HH(POpPMALMIO O  IpUMepax
PAKTUYECKOTO MCIOMb30BaHUS (PU3UUECKUX 3HAHUN B MOBCEAHEBHOM >KU3HH IS
oOecrieyeHusi 0€30MaCHOCTU NpH OOpalleHuu ¢ OpudopamMu M TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHUs] 3JI0pOBbS U COOJIIOJIEHUS HOPM 3KOJIOTMYECKOI0
MOBEJICHUS B OKPYKAIOIIEN CPEIIE;

— OCYILECTBIATh MOUCK HMH(pOpMalUu (PU3NUECKOT0 COJEP’KaHUS B CETH
WNHTepHeT, Ha OCHOBE MMEIOIIMXCA 3HAHUM U MyTEM CpaBHEHHMSI TOTIOJHUTEIBHBIX
UCTOYHHKOB BBIAENATh WH(OPMAINIO, KOTOpas SBISIETCS MPOTUBOPEYUBON WU
MOKET OBITh HEJIOCTOBEPHOM;

— HCIIOJIb30BATh MPH BHITIOTHEHUH YIEOHBIX 3a/laHUil HAYYHO-TIOMYJISIPHYIO
AUTEpaTypy (PU3HUECKOro Colep’kaHus, CIpaBOUYHbIE MaTepualbl, PECypChl CETH
WNurepHer; Biaaerb nNpuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
uHGOpMAITH U3 OJTHON 3HAKOBOW CHCTEMBI B JPYTYIO;

— CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE W KpPAaTKUE YCTHBIE COOOIICHHS,
00001as nH(pOpMAaIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUYECKOr0 CONEpKaHUs, B
TOM  4uciae  NyOJIMYHO  MPEACTaBIATh  Pe3yJabTaThl  MPOEKTHOW WU

HCCIIEN0BATEILCKOU NEATEIbHOCTH; TIPU 3TOM TPAMOTHO MCIIOJIb30BaTh
W3YYEHHbIM TOHATUMUHBIA amnmapar Kypca (PU3MKH, CONMPOBOXKIATh BHICTYIUICHUE
IIPE3CHTALINEN;

— TpU BBINOJHEHUU YYEOHBIX MPOEKTOB U HCCIEAOBaHUN (HUUUECKUX
IPOIIECCOB  paclpenemisiTh O00S3aHHOCTH B TPYNIE B  COOTBETCTBUH  C
MOCTABJICHHBIMU 3aJla4aMM, CJIEUTh 32 BBIIIOJIHEHHEM IUIaHAa JEUCTBUN U
KOPPEKTUPOBATh €r0, aJeKBaTHO OLEHUBATh COOCTBEHHBIA BKJIAJ B JCSITEIHHOCTh
TPYIIIbL; BBICTPAUBATh KOMMYHUKATUBHOE B3aUMO/ICIICTBUE, MPOSBIISISE TOTOBHOCTh
paspeiiatb KOH(MIUKTHI.
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YYEBHO-TEMATHYECKUM IJIAH

Nen/m | HammeHoBaH KoauuecTBO 4acoB Buasl aesITeJJLHOCTH Bujpbl, DJIeKTPOHHbIE
He pa3leNoB | poerg [konTpos mpakTHY (popmbl (uudposbie)
H TeM LHEIE | eckHe KOHTPOJIA o0pa3oBaTebHbIE
MpOrpaMMblI paGoTHI | PaGoTHI pecypchl
Pa3zen 1. TenioBbIe IBJICHUSA
1.1. Crtpoenne wu 4 0 1 HaGmronenue u WHTEPIIpETAIHS onbIToB, YcrHeii | https://resh.edu.ru/subjec
cBoOiicTBa CBHUJICTEICTBYIONUX 00 ATOMHO-MOJICKY/ISPHOM CTPOCHHH | OTPOC t/lesson/1533/start/
BellecTBa BEIIIECTBA: ONBITHl C PACTBOPEHUEM pa3IMYHBIX BEIIECTB B https://resh.edu.ru/subjec
BOJIE; t/lesson/1534/start
Pemrenne 3amad 1o OLEHMBAHUIO KOJIHMYECTBA aTOMOB HWIIU https://resh.edu.ru/subjec
MOJICKYJI B €JUHHIIC 00bEMA BEIECTBA; t/lesson/1532/start/

AHanmu3 TeKcTa JIpeBHUX aTOMUCTOB (Hampumep, (pparmeHra
noambl Jlykperuss «O mpupozae Bemiel») ¢ H3JI0KECHUEM
000CHOBaHMI AaTOMHOH THIIOTE3bl (CMBICIOBOE YTEHHE).
Onenka yoeAUTETbHOCTH 3TUX 00OCHOBAHUM;

OObsicHeHue OpOYHOBCKOTO JIBIDKEHUS, SIBJICHUS
nubdy3uun pa3nuyuii Mexay HUMH Ha OCHOBE IMOJIOXKEHUMN
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOEHUS BELIECTBA;
OObsiCHEHHE OCHOBHBIX pa3W4Mii B CTPOEHUHM Ta3o0B,
JKUAKOCTEH U TBEPIBIX TEJ C MCIOJIB30BAHUEM IOJIOKEHUM
MOJIEKYJISIPHO-KUHETHUECKON TEOPUH CTPOSHUS BEIIECTBA;
IIpoBeeHnEe OMNBITOB 1O  BBIPAILIMBAHHUIO  KPUCTAJIOB
MOBAPEHHOM COMNMM WM caxapa;

IIpoBeneHne M OOBSICHEHHE OMNBITOB, JEMOHCTPUPYIOIINX
KalWJUIAPHBIE SBJICHUS U SIBJICHUE CMaYMBaHNUS;
OObscHEHNE PO KaNWUISPHBIX SBJIECHUH JIJIs1 HOCTYTJICHUS
BOJIbI B opranusm pacrenuit (MC — Guonorus);
HaGmronenue, mnpoBeneHne u OOBSICHEHHE OIBITOB IO
HaOJIIOCHUIO TEIUIOBOI'O PACIIUPEHUs T'a30B, )KUIKOCTEH U
TBEPJBIX TEIT,
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https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1534/start
https://resh.edu.ru/subject/lesson/1534/start
https://resh.edu.ru/subject/lesson/1532/start/
https://resh.edu.ru/subject/lesson/1532/start/

1.2.

TenoBblie
Mpouecchl

20

ObocHOBaHME MMPaBUII U3MEPEHUS TEMIIEPATYPHI. ;
CpaBHEHHE pa3IMYHBIX CIIOCOOOB W3MEPCHHS W IITKaj
TEMIIEPaTypHhI;

HaGnronenne u 0OBSCHEHWE ONBITOB; JACMOHCTPUPYIOIINX
U3MCHECHHE BHYTPCHHEW OJHEPruu Tela B pe3ysbTare
TeIIoTiepe1adyi U pabOThl BHEIIIHUX CHIT,

HaGnronenne u  OOBSACHEHHE  ONBITOB;  OOCYXICHHE
MPaKTUYECKUX CHUTYAIMi; JEMOHCTPUPYIOIIMX pPa3IuIHbIC
BUJBI TEIUIOTIEPEadyr: TETUIONPOBOIHOCTh; KOHBEKITHUIO;
W3IIyYCHHE.

UccnepoBanue siBiaeHUs TEeIiooOMeHa MPU CMEIIMBAHUU
XOJIOJTHOM Y TOpsiYeil BOJBI.;

HabmoieHne ycTaHOBIICHUS TETUIOBOTO PABHOBECHUS MEKIY
ropstyeii U X0JIOJHON BOJIOMH. ;

Onpenenennie  (M3MEpEHHME)  KOJIMYECTBA  TEIUIOTHI,
MOJIYYEHHOTO BOJOM TMpU TEMIOOOMEHE C HarpeTbhiM
METAJLUTUICCKUM IHITUHIPOM.

Omnpenenenne  (M3MEpEeHUE)  YIACIbHONH  TEMIOEMKOCTH
BEIIECTBA.

Pemienne 3amad; CBS3aHHBIX C BBIYHCIECHHEM KOJIHYECTBA
TEIUIOTHI U TETUIOEMKOCTH IIPH TEIFIOOOMEHE.;

AHanu3 ~ cUTyalludi  NPAaKTHYECKOrO  HCIOJIb30BaHUs
TEIUIOBBIX CBOMCTB BEIIECTB M MaTEepPHAIIOB; HAapuUMeEp; B
LeJIsIX SHEProcOepesKeHuUs: TEIUIOU30JISIIHS;
9HEProcOeperaronre KPHII;, TePMOAKKYMYJISITOPHI | T. JI.;
HabGmionenne  siBieHMid uUCHapeHuss MW KOHIEHCAIUH.
HccnenoBanue mpoiiecca HCTIapeHust Ppa3IMYHBIX
JKUJTKOCTEH.

OObsicHEeHUE SBJICHUN UCTIAPEHUS U KOHJIEHCAIIMA Ha OCHOBE
aTOMHO-MOJICKYJISIPHOTO YUEHHUSI. ;

HaGmronenne u oOBsSCHEHHE TIporecca KHUICHHUS; B TOM
YHClie 3aBUCUMOCTH TEMIIePaTyphl KUIICHUS OT JABJICHUS.
Omnpenenenne (M3MEPEHHE) OTHOCHTEIBLHON BIIAXKHOCTH
BO3/1yXa. Habmonenue mporecca ILJIABJICHUS
KPUCTAJUTMYECKOTO BEIIECTBA; HAIPUMED; JIbJIA.;

KonTpon
bHas
pabota

https://resh.edu.ru/subjec
t/lesson/2595/start/
https://resh.edu.ru/subjec
t/lesson/2594/start/
https://resh.edu.ru/subjec
t/lesson/2989/start/
https://resh.edu.ru/subjec
t/lesson/2988/start/
https://resh.edu.ru/subjec
t/lesson/2987/start/
https://resh.edu.ru/subjec
t/lesson/1539/start/
https://resh.edu.ru/subjec
t/lesson/2986/start/
https://resh.edu.ru/subjec
t/lesson/2985/start/
https://resh.edu.ru/subjec
t/lesson/2984/start/
https://resh.edu.ru/subjec
t/lesson/2593/start/
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https://resh.edu.ru/subject/lesson/2593/start/
https://resh.edu.ru/subject/lesson/2593/start/

CpaBHEHHE NPOLIECCOB IUIABJIECHUS KPUCTAINIMYECKUX TEI U
pa3MArdeHus Mpu HarpeBaHUU aMop(HBIX TeL.;
Omnpenenenne (M3MEpPEHUE) YAEIbHOW TEIJIOTHI IUIABICHUS
abra. OObsACHEHHE SBJICHUN IJIABIEHUS U KPHCTAJUIU3AIH
Ha OCHOBE aTOMHO-MOJIEKYJIIPHOTO YYEHUS.;

Pemenne 3amad; CBSA3aHHBIX C BBIYMCIEHHUEM KOJIMYECTBA
TEILIOTHl B IIPOLECCax TEIUIONEpeqayy IpU IIABICHUU U
KPUCTAJIJIN3aLUU; UCTIAPEHUHU Y KOHJECHCALHH. ;

AHanu3 cuTyalud NpPaKTUYECKOIO IMPUMEHEHUs SIBICHUM
IUIABJICHUSA W KPUCTAJUIM3ALUHU; HApUMEDP; IOIy4YCHHE
CBEPXYMCTBIX MAaTEPUAJIOB; COJICBAs TPEJIKA U IP.;

Ananmu3 paboTel M OOBSICHEHME MNPUHLMIIA JIEHCTBUA
TEIJIOBOTO ABUTATE.

Bbruncinenue Konu4yecTBa TEIUIOTHI; BBIIEISAIOLIETOCS IIPH
CrOpaHMHU pa3audHbIX BUAOB ToruBa; u KIIJI nBurarens.
OOcy>eHne KOJIOrMYEeCKUX IMOCIEICTBUI MCIOIb30BaHUS
JIBUraTejleyd  BHYTPEHHETO  CrOpPaHMs;  TEIUIOBBIX W
rugposiekTpocTaniii (MC — sKkosiorusi; Xumusi);

Hroro no paszneny

24

2

6

Paznen 2. DuiekTpuyeckne 1 MATHUTHBIE SIBJICHUS

2.1.

DJIeKTpUYECK
He  3apsiabl.
3apsikeHHbIE
TeJda M HX
B3auMozjeicT
BHE

7

0

1

HaOnroneHne m nmpoBeieHUE OMBITOB IO 3JIEKTPU3ALUU Tell
MIPY CONTPUKOCHOBEHUH U MHIYKIIHEH. ;

HaOnronenue n oObsicHEHHE B3aUMOAEHUCTBHSI OJJHOUMEHHO
Y pa3HOMMEHHO 3apsKEHHBIX Tell.;

OObsicHeHMe  MpUHOMIA  JEHCTBHA  DJIEKTPOCKOIA.
OObscHEHUE SBICHUH 3TEKTPU3ALUH NTPH COTPUKOCHOBEHUHU
TeJ M MHIYKLIHEH ¢ UCIOJIb30BAHMEM 3HAHUI O HOCUTENSAX
AIIEKTPHUYECKUX 3apsJIOB B BEUIECTBE. ;

Pacnio3HaBanue M OOBACHEHHE SBICHUN SJIEKTPU3ALUH B
MMOBCEIHEBHOM KU3HH. |

HaOnronenue M OOBSCHEHHE OIBITOB; WJUTIOCTPUPYIOLIMX
3aKOH COXPaHEHUS JIEKTPUIECKOTO 3apsa.;

HaOnroneHue onpITOB MO MOJECIUPOBAHUIO CHIIOBBIX JTMHUHN
AIIEKTPHUYECKOTO TTOJIS.;

HccnenoBanne  OeMCTBHS  DIIGKTPUYECKOTO  TOJs  Ha

Tectupo
BaHUE

https://resh.edu.ru/subjec
t/lesson/2983/start/
https://resh.edu.ru/subjec
t/lesson/1540/start/
https://resh.edu.ru/subjec
t/lesson/2592/start/
https://resh.edu.ru/subjec
t/lesson/2591/start/
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https://resh.edu.ru/subject/lesson/2591/start/
https://resh.edu.ru/subject/lesson/2591/start/

MMPOBOJHUKHU U JUBJICKTPUKH ;

2.2.

ITocTosAHHBIH
JIEKTPHUYECK
HH TOK

20

Habmroienne pa3nuyHbIX BUAOB JIEUCTBUS SIEKTPHUECKOTO
TOKa U OOHapy)XeHHE ITUX BUJIOB ACHCTBUS B TOBCETHEBHOM
JKU3HH.;

COopka W HUCIHBITAaHUE DJICKTPUUECKOM IETH TMOCTOSHHOTO
TOKA.;

M3mepenne cunbl  TOkKa  ammepmeTpom.;  M3MepeHue
AIEKTPUUECKOTO HANpsKeHUs] BoJIbTMETpoM. [IpoBenenue u
OOBSCHEHUE OMBITOB, JEMOHCTPUPYIOIIMX 3aBUCUMOCTD
AJEKTPUYECKOTO COMPOTUBJICHUS TMPOBOJHUKA OT €ro
JUIMHBL, IUIOIIAAM TOINEpPEYHOrO0 CEYEHUsT M Marepualia.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKA; IPOTEKAIOIIETO
4yepe3 pe3ucTop; OT CONPOTHBICHHUS  pE3UCTOpa U
HaIPsDKEHUS Ha PE3UCTOPE.;

[IpoBepka  mpaBuiia  CIIOKEHUS ~ HANpPSOKEHUHM  TpU
MOCJIEZIOBATEIbHOM ~ COEJUHEHHM  JIBYX  PE3HCTOPOB.;
[IpoBepka mnpaBwia Ajigs CWiIbl TOKa IPHU MApPaUIEIbHOM
COEIMHEHUU PE3UCTOPOB.; AHanu3 CUTyalui
MOCJIEIOBATENIbHOTO M MApaJUIeJIbHOTO  COEAUHEHUS
IMPOBOAHUKOB B JOMAITHUX BJICKTPUUCCKUX CCTAX.;

Pemenne 3amad ¢ ucnosip3oBaHueM 3akoHa Oma u Gopmyn

pacuéra AIIEKTPUYECKOTO COIPOTHUBIICHUS npu
MOCNEIOBAaTeIbHOM U MapajyieIb-HOM  COSIUHEHHH
IMPOBOJHUKOB.;

Onpenenenue paboTsI 3IEKTPUUECKOTO TOKA;

MIPOTEKAIOLIEro yepe3 pe3ucrop.; OnpeneneHne MOIIHOCTH
AJIEKTPUYECKOTO  TOKA; BBIAECIAEMONM Ha  PE3UCTOPE.;
HccnenoBanue 3aBUCHMOCTH CHJIBI TOKA Y€pe3 JIAMIIOUKY OT
HaIIpSDKEHUsS Ha HEW.;

Onpenenenne KIIJ[ nHarpeBatens.;

HccnenoBanne npeoOpa3oBaHUs SHEPIUM IPU MOAbEME
rpy3a onektpojBurateneM.; OObsCHEHHE YCTpOWCTBA U
IPUHLININA JEUCTBUS JOMAIIHUX 3JIEKTPOHArpeBaTEJIbHbIX
puOopoB.; OObICHEHHE NPUYMH KOPOTKOTO 3aMBIKaHHS U

KonTpon
bHas
pabora

https://infourok.ru/video
uroki/481
https://resh.edu.ru/subjec
t/lesson/2982/start/
https://resh.edu.ru/subjec
t/lesson/3126/start/
https://resh.edu.ru/subjec
t/lesson/2590/start/
https://resh.edu.ru/subjec
t/lesson/2589/start/
https://resh.edu.ru/subjec
t/lesson/2980/start/
https://resh.edu.ru/subjec
t/lesson/3246/start/
https://resh.edu.ru/subjec
t/lesson/2981/start/
https://resh.edu.ru/subjec
t/lesson/2588/start/
https://resh.edu.ru/subjec
t/lesson/2979/start/
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https://resh.edu.ru/subject/lesson/2979/start/
https://resh.edu.ru/subject/lesson/2979/start/

MpUHIUIA ACHCTBUS IJIABKUX MPEJOXPAHUTENEH.

Pemienne 3amau ¢ wHCHosib30BaHWEM 3akoHa JDkoyms—
Jlenma. HaGmoieHne BOSHUKHOBEHHSI SJIEKTPUYECKOTO TOKA
B JKHJIKOCTH;

2.3. MarHuTHbIE 6 4 HccnenoBanie MarHHTHOTO B3aMMOJEHCTBHS MOCTOSHHBIX | Tectupo | https://resh.edu.ru/subjec

SIBJICHUSI MarHuToB; V3ydeHWe MarHMTHOIO TIOJIi TIOCTOSHHBIX | BaHUE t/lesson/2978/start/
MarHuTOB MpU HMX OOBCAMHCHHU W  pa3/CICHUMU.; https://resh.edu.ru/subjec
[IpoBeneHue OMBITOB MO BHU3YyaTH3AIMU TOJS MOCTOSHHBIX t/lesson/1541/start/
MarHuTOB.; https://infourok.ru/video
N3yuenue SIBIICHUS HaMarHU4MBaHUS BEIIIECTBA. uroki/484
HccnenoBanue  JEHCTBHS — DJCKTPUYECKOrO TOKAa  Ha https://resh.edu.ru/subjec
MarHuTHYIO CTPEJIKY.; t/lesson/2587/start/
[lpoBeeHnEe OMBITOB; JIEMOHCTPHUPYIONIMX 33aBHCUMOCTH
CWJIbl B3aUMOJICHCTBUS KATyIIKH C TOKOM M MarHura OT
CWJIBI U HAIIPaBJICHUS TOKA B KaTYIIKE.;

Ananus CUTYyaLUi HPaKTHYECKOTO NPUMCHEHHS
AJIEKTPOMArHUTOB (B OBITOBBIX TEXHHUYECKUX YCTPOHCTBAX;
NPOMBIIUICHHOCTH; MEJIMIINHE).;

W3yueHne AecTBUST MarHUTHOTO TIOJIi Ha TPOBOJHHK C
TOKOM. M3y4yeHue AenCTBUS dJIEKTPOABUTATEIIS. ;

Mamepenne  KIIJ[  »nexkTpoAaBUraTeibHOM  YCTAHOBKH.
PacriosHaBanue ¥ aHaIM3  Pa3MYHBIX  PUMCHEHHIA
AJIEKTPOABHUraTeNiei (TPaHCIOPT, OBITOBBIE YCTPOHCTBA H
Ap.)

2.4, DJiekTpoMar 4 1 OmbpITEl 0 HMCCACIOBAHHMIO sBJICHMS dyekrpoMarautHor = Kontpon | https://resh.edu.ru/subjec
HUTHAasI WHAYKIUW: UCCIENOBaHME W3MEHEHUW 3HA4YCHHs] U | bHas t/lesson/3011/start/
HWHIYKIHS HaIpaBJICHNs UHIYKIIMOHHOI'O TOKA; pabota https://mosobr.tv/release

[7849

Hroro no paszneny 37 14

Pa3gen 3. CBeToBbIe IBJIEHUSA

3.1 CaeToBbIC 3 HaOnroneHune 3a  mpsAMOJIMHEHHBIM — PaclpoOCTpaHEHHEM | Y CTHBIN
SIBJICHUSI cBeTa; OOBSCHEHHWE O0Opa3oBaHWE TEHH U MOJYTEHH; & OIMpPOC

MMPOBCACHUC HNCCIICA0BATCIILCKOI'O OKCIICPUMCHTA 10
IMOJIYYCHHIO TCHH U ITOJTYTCHHU.
Ha6J’IIOIleHI/Ie OTPAXXCHUSA CBCTA; IMPOBCACHUC SKCIICPUMCHTA
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https://resh.edu.ru/subject/lesson/2587/start/
https://resh.edu.ru/subject/lesson/2587/start/
https://mosobr.tv/release/7849
https://mosobr.tv/release/7849

[0 M3YYEHHIO 3aBUCHUMOCTH yIJla OTPa)KEHUs CBETa OT yria
MaJICHUs; TIPUMEHEHWE 3aKOHA OTPaXXCHHs CBeTa TpHU
MOCTPOCHUH U300paKEHHS B TUIOCKOM 3€pKalle;

[TocTpoenne N300paKEHHSI TOUKHU B IFIOCKOM 3epKajie
HaGnronenue MIPETOMIICHUS CBETa; MIpOBE/ICHUE
HKCIIEPUMEHTA TI0 MPEJIOMIICHHIO CBETA MPH MEPEeXoe Tyda
U3 BO3/1yXa B BOJY, JIJIaTh BHIBOJIBI;

YMeHue  pasnuuaTh JIMH3BI [0 BHENIHEMY  BUJY;
olpenieieHne, KaKkas U3 JBYX JIMH3 C pa3HbIMU (POKYCHBIMHU
PaCCTOSIHUSAMU J1aeT OOJIbIIIee YBEINICHHUE;

[TocTpoenue n300pakeHus, JaBacMble JTMH30U
(pacceuBaromeii, coduparomeid) ais ciaydaeB: F> f; 2F< f;
F< f <2F;

YMeHue ~ paznuuaTh ~ MHUMOE M JICHCTBUTEIILHOE
N300paXeHUs;

W3mepenune (HOKYCHOTO PACCTOSHUS U ONTHYCCKOW CHITBI
JIVH3H;

AHaIM3 NOTYYCHHBIX TPU TIOMOIIH JTHH3bI U300PaKEHHS,
OOBbscHEeHHE BOCTIPUSATUS] N300pa’kKeHNUs I71a30M YeJIOBEKa

Hroro mo pazueny 3 0 0
PeszepBHoe Bpemst 4 1 0
OO01mee kom4yecTBO 4acoB | 68 6 20

0 MIPOrpaMMe
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KAJIEHIAPHO - TEMATHYECKOE IINTAHUPOBAHUE

Ne Tema ypoka KosnuecTBo yacos Hara Hara Buasl, popmsl
n/n IJIAH dakr KOHTPOJIS
BCEro | KOHTPOJIb | NpaKTHYec
HbIe KHe
padoThI padoThI
1. OcCHOBHbBIE TIONOXKEHUS MOJIEKYJIIPHO-KMHETUYECKOH TEOpUH 1 0 0 YeTHbIM onpoc;
CTpoeHHUs  BemiecTBa. Mogenu  TBEPAOro, IKUIKOTO U CamooneHka ¢
ra3000pa3HOro COCTOSIHUM BEIECTBa. HCIIOJIb30BaHUEM
«O11€HOYHOT0 JIUCTA
2. CwmaunBanne. Kanwsipasie siBinenns. Jlabopatopras padora Nel 1 0 1 [IpakTnueckas
"N3yueHne KanuIIpHbBIX SIBICHUM" pabora
3. Kpucranmnuyeckune u amopduble TBEpABIE Tena. TerioBoe 1 0 0 YcTHBIN onpoc;
paciupeHue 1 cxarue CamoorieHKa ¢
HCITIOJIb30BAaHUEM
«O1LIEHOYHOT O JTUCTa»
4. O6o006marommii ypok 1o teme "CTpoeHHe 1 CBOMCTBA BemiecTra' 1 0 0 YcTHBIN onpoc;
5. Temneparypa. Buytpennsis sHeprus. CnocoObl H3MEHEHUS 1 0 0 YeTHbIM onpoc;
BHYTPEHHEHN SHEPrun CamoorneHka ¢
HCIIOJIb30BaHUEM
«O11€HOYHOT O JIUCTAY
6. Bugel  temnonepenauu: TETUIONPOBOAHOCTb, KOHBEKIIHS, 1 0 0 TInceMeHHEbIN
U3ITyYEeHHE. KOHTPOJIb;
CaMooIIeHKa C
KCIIOJIb30BAaHUEM
«O11€HOYHOT 0 JIUCTAY
7. Tenmonepenaya B IpUpPOJIE U TEXHUKE 1 0 0 [IncemeHnHbI
KOHTPOJIb;
CamoorneHka ¢
HCIIOJIb30BAaHUEM
«O11€HOYHOT 0 JIUCTA
8. KontponpHast padora Nel mo Temam "CTpoeHue M CBOHCTBa 1 1 0 KontponbHas padora
BeniecTBa" u "Tennonepenaya”
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9. TermmooOomen. JlaGopatopHast pabora Ne2 "HccnemoBanue 1 [IpakTnueckas
SIBIICHHUSI TETUIOOOMEHA MPU CMEIIMBAHUM XOJOJHOW M Topsueu pabora
BOOBI"

10. | Tennooe paBHOBECHE. JlaboparopHas pabota Ne3 1 [IpakTnueckas
"OnpenesieHre KOTUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM MpHU pabora
TerI000MeHe C HarpeThIM MEeTAJTMYeCKUM HUIUHAPOM"

11. | YpaBHenue TteroBoro Oamanca. Jlaboparopnas pabora Ned 1 [TpakTrueckas
"Ornpenenenne yaeabHOM TeI0EMKOCTH BelecTsa " pabora

12. | Pemenue 3anau no teme "Temnooomen" 1 [IncemenHbIM

KOHTPOJIb;
CaMooOIIeHKa C
UCIIOJIb30BAaHUEM
«O1LIEHOYHOTO JTUCTa»

13. | VYnenbHas Termora maBneHus. JlaGoparopHas pabora Ne 5 1 [IpakTyeckas
"OnpenesieHne yaeabHOW TeIIOTH TUTaBICHHS Jiba" pabora

14. | TlapooOpa3oBanue u KoHIeHcalus. Mcmapenue 1 [TucemeHHbII

KOHTPOJIb;
CamoorieHKa ¢
UCTIOJIb30BAHUEM
«O1€HOYHOTO JIUCTAY
15. | BraxHOoCTh BO3IyXa 1 YcTHBIN 0npOC;
CamooneHka ¢
HCIIOJIb30BAaHUEM
«O11€HOYHOT 0 JIUCTAY

16. | M3mepenue BnaxkHOCTH Bo3ayxa. JlaboparopHass pabora Ne6 1 [IpakTuueckas
"OnpeneneHne OTHOCUTEILHON BIaXKHOCTH Bo3yxa" pabota

17. Pemenue 3ana4 Ha U3MEHEHHE arperaTHbIX COCTOSIHUI BEILIECTB 1 IInceMeHHEBIN

KOHTPOJIb;
CamoorneHka ¢
UCIIOJIb30BaHUEM
«OI1I€HOYHOT O JINCTa

18. | Pemenue 3amau mo Teme "MI3MeHEHWE arperaTHBIX COCTOSHUH 1 [TucbmeHHbII
BeniecTna'. KOHTPOJIb
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19. | Dwueprus TorHBa. YAelbHas TEIIOTa CTOPAHUS 1 [TrcbMeHHBIH
KOHTPOJIb
20. | Ipunounsl paGotbl TemoBbix asurareneit. KIIJ[ termoBoro 1 YceTHBIN 01poc;
JIBUTATENS CaMooIIeHKa ¢
HCII0JIb30BaHUCM
«O1eHOYHOT 0
JIACTA
21. | Pemenne 3amau 1o TeMme "TemioBele sBieHus". Bumsl 1 ITnceMenHBIH
TEIUIONEPEIayr, KOJIMYECTBO TEIUIOThI, U3MEHEHHE arperaTHBIX KOHTPOJIb;
COCTOSIHMI BEIIECTBA, BJIAXKHOCTh BO3yxa" CamMooI1ieHKa ¢
HCIIOIb30BAHUEM
«OLEHOYHOI0 JIUCTAa»
22. | Pemenme 3amayu mo Teme '"TemmoBele sBieHua". Bumer 1 [TucemeHHBIH
TEIUIONEPEIayr, KOJIUIECTBO TEIUIOThI, U3MEHEHHE arperaTHBIX KOHTPOJIb;
COCTOSIHMI BEIIECTBA, BJIAXKHOCTh BO3yxa" TectupoBanue;
CaMooIICHKa ¢
HCIOJIb30BaHUEM
«OLICHOYHOT0 JINCTA
23. | OO6o6maromuii ypok mo teme "TertoBsie ssBIeHUS" 1 [TucerMeHHBIN
KOHTPOJIb
24. | KoutponsHas pabota Ne2 no Teme "TerioBble siBieHUs" 1 KonTponbHas
pabota
25. | Dnexrtpuzanms Ten. B3ammomeincTBue 3apsKEHHBIX Tel. 3aKOH 1 YcTHBIH ompoc;
Kynona CamoorieHKa ¢
HCIIOIb30BaHUEM
«OLIEHOYHOTO JICTaY
26. | Dnextpuueckoe mone. HampsbkeHHocTs monst.  [IpuHnmn 1 [MucermeHHBIN
CYMEPIIO3HIINH JISKTPUUECKHUX TTOJICH KOHTPOJIb;
CaMoOoIICHKa ¢
HCIOJIb30BaHUEM
«OLEHOYHOTO JINCTaY
27. | Hocurtenmn »SIIEKTPHYECKUX 3apsSAoB. 3aKOH  COXPaHEHUS 1 VYceTHBI o1poc;

QJICKTPHUYCCKOI'O 3apsdaa. aﬂeMeHTapHBIﬁ 3apsan

CamMooI1ieHKa ¢
KUCIIOJIb30BAHUEM
«O11€HOYHOr 0 JIUCTA)
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28. | Crpoenue aTroma 1 YcTHBIH O1poc;
CamMooreHka ¢
UCTOJIb30BaHUEM
«OLEHOYHOI0 JIUCTAa»
29. | [IpoBomuuku wu awdnektpuku. JlabopatopHass pabora Ne7 1 [TpakTrueckas
"HccrnenoBanue 1eHCTBUS AIEKTPUYECKOTO OISl HA IPOBOJHUKU pabota
U TURJIEKTPUKH"
30. | Pemienme 3amay Ha TpuMeHeHWEe 3akoHa Kymona, pacuer 1 [TuceMeHHBIH
HANPsHKEHHOCTH U MPUHLIUI CYIEPIO3ULINHU TOJIEH. KOHTPOJIb;
CamMooI1ieHKa ¢
UCIOJIb30BAHUEM
«OLEHOYHOI0 JIUCTAa»
31. | OOoGOmaromuii  ypok 1Mo TemMe "DIEKTPUYCCKHE 3apsiibl. 1 TectupoBanue
3apsKEHHBIE TeJla U UX B3auMopelicTeue”
32. | Dnexrpudeckuii Tok. Crita Toka 1 YcTHBIH ompoc;
CaMooIIeHKa ¢
WCTIOJIb30BaHUEM
«OLEHOYHOT 0 JIUCTa»
33. | HcTOYHMKM NOCTOSIHHOTO TOKa 1 YcTHBII 01poc;
CaMoOoOI1IeHKa C
UCIOJIb30BaHUEM
«O1LIEHOYHOT 0 JINCTa»
34. | ]JleWcTBHS 2JIEKTPUUECKOTO TOKA 1 YcTHBIH ompoc;
CamoorieHKa ¢
UCIOJIb30BaHUEM
«O1LIEHOYHOT 0 JINCTa»
35. | DneKTpUYecKHid TOK B KHIKOCTAX H ra3ax 1 YcTHBIM o1poc;
CamMooreHKa ¢
WCTIOJIb30BaHUEM
«OLEHOYHOT 0 JIUCTA»
36. | Dnekrpuyeckas uenb. JlaGopatopHas pabota Ne® "CGopka u 1 [IpakTueckas
MIpOBepKa pabOThI AIEKTPUIECKOM LIEMU OCTOSIHHOTO TOKa" pabota
37. | Cuna Toka. JlaboparopHas pabora Ne9 "M3mepenue wu 1 [TpakTrueckas
peryaupoBaHHue CHJIbI TOKa" pabota
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38. | CompotuBnenue mnpoBoaHuka. JlaGopartopnas pabGora Nel0 1 [IpakTrueckas
"HccnenoBanue 3aBUCMMOCTH CWJIBI TOKA, HWIYLIErO Yepes3 pabora
pPE3UCTOP, OT CONPOTUBIICHUS PE3UCTOpPA U HANPSHKEHUS Ha
pesucrope"

39. | 3akon Oma ju1s y9acTKa 1enu 1 [TuceMmeHHBIH

KOHTPOJIb

40. | VYpemeHoe compoTuBicHHE BemiecTtBa. JlabopaTopHas paboTa 1 [MpakTraeckas
Nell "3aBUCUMOCTh 3JIEKTPUYECKOTO COIIPOTUBJIEHUS paborta
NPOBOJHHKA OT €T0 JUTHHBI, IUIONaId TONEPEYHOTO CEUSHHs H
MmaTtepuazna"

41. | Peocrtar. JlaGopatopHas pabora Nel2 "PerymupoBaHue CHIIBI 1 [IpakTueckas
TOKa peocTaTom" pabora

42. | TlocnmemoBaTenpHOE COENMHEHHE NMPOBOAHUKOB. JlaboparopHas 1 [IpakTnueckas
pabota Nel3 "[IpoBepka mpaBuia CIIOKEHHs HANpsHKEHUH MpH pabota
IIOCJIEI0BATEIILHOM COE€IMHEHHUH JIBYX PE3UCTOPOB"

43. | TlapamiensHOe COEOUHEHHE TIPOBOJHUKOB. JlaboparopHas 1 [IpakTrueckas
pabora Nel4 '"IIpoBepka mpaBuia Juis CHJIbI TOKa IpHU paborta
napajuieIbHOM COEAMHEHUN PE3UCTOPOB"

44. | CwmemaHHbIe COETUHEHUS TPOBOJHUKOB 1 YcTHBIH o1poc;

CamMooreHka ¢
UCTIOJIb30BaHUEM
«OLIEHOYHOI0 JIUCTAa»

45. | PaboTta W MOIIHOCTh JJIEKTPUYECKOTO TOKa. 3akoH Jlkoymsa— 1 [TuceMeHHBIH
Jlenna KOHTPOJIb

46. = Pacu€r paboThl M MOIIHOCTH TOKa. JlaGopaTopHBIC OIIBITHI: 1 [TuceMeHHBIH
"OnpeneneHre padOThI IEKTPUYECKOTO TOKA, WAYIIETO 4Yepe3 KOHTPOJIb;
pesucrop" u "OmnpeneneHue MOUTHOCTH SJIEKTPUYECKOTO TOKA, CamoorieHka ¢
BbIJIEIsIEMOM Ha pe3ucTope” HCII0JIb30BaHUEM

«O1LIEHOYHOT O JIUCTa»

47. | DnekTponmpoBOJAKa M MOTPEOUTENH HJIEKTPUYECKON SHEPruM B 1 [pakTuyeckas

osiTy. Kopotkoe 3ambikanue. JlaGopaTtopHast padora Ne 15 pabota

"Onpenenenue KIIJI narpesarens. Mccnenoanue 3aBucumoctu
CHJIBI TOKA, UAYIIErO YEPe3 JIaMIIOUKY, OT HAINPSKEHNs Ha HEH"
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48. | Pemenne 3amay mno TemaM "Cuia TOKa, HampspDKEHHE, 1 [TucrmeHHBIH
compoTuBiieHue, 3akoH Oma A ydacTKa LEMNH, YAENIbHOEe KOHTPOJIb
COMPOTUBIIEHUE, COSAMHEHHUS TPOBOTHUKOB"

49. Pewenne 3amau mo temam "3akoH Oma s ydacTka LEmw, 1 IInceMeHHBIN
paboTa 1 MOITHOCTh TOKA, 3akoH Jlxoyms-Jlenna" KOHTPOJIb

50. | OO6o6marmuil ypok 1mo Teme "DIeKTpHuIecKre sBiIeHus" 1 TectupoBanue

51. | KonrtponbHas pabota Ne3 mo teme "InekTpuyeckue BIeHUs" 1 Kontponbnas

pabota

52. | MaruutHoe nozne. OnbiT Opcrena. Jlaboparopuas padora Nel6 1 [IpakTueckas
"HccnenoBanue AEMCTBUSI JIEKTPUUECKOTO TOKa HA MAarHUTHYIO pabora
CTpenKy "

53. | MarHuTHOoe TIONIE€ DJJIEKTPUYECKOTO TOKA. IJIEKTPOMArHUT. 1 [IpaxTrueckas
Jlaboparoprnass pabora Nel7 "OmbITBI, ITEMOHCTPUPYIOIIHE pabora
3aBUCHUMOCTh CHJIBl B3aWMOJEHMCTBHUA KATyIIKH C TOKOM H
MarHuTa OT CHJIBI TOKA M HAIIPABJICHUS TOKA B KaTyIKe"

54. | Tlocrostaaple MarautThl. Jlabopartopueie paboter Nel8, 19 1 [IpakTnueckas
"HccrnenoBaHre MAarHUTHOTO B3aWMOJEUCTBUS TMOCTOSIHHBIX paborta
MarautoB" u "M3ydeHHe MAarHuTHOro TOJsSI TMOCTOSIHHBIX
MarHUTOB NPU UX 00bETUHEHUH U pa3felieHun"

55. | MarHuTtHoe mozne 3eMiIM M €ro poib Ul KM3HU Ha 3eMIle. 1 YcTHBIM ompoc;
JlelicTBME MAarHUTHOTO MOJIS1 HA MPOBOJHUK C TOKOM. CamMooI1ieHKa ¢

HCIIOJIb30BaHUEM
«OLIEHOYHOI0 JIUCTAa»

56. | DnekrponBurarens moctossHHOTO Toka. KIIJI anexTponBurarens 1 [TpakTrueckas
JlaGopatopHasi paGora Ne20 "KoHcTpyunpoBaHue U HU3y4CHHE pabota
paboThI AeKTpoaBUTaTES"

57. | KontponwHas padora Ned o teme "MarHuTHbIe siBJIeHUS" 1 Kontponbnas

pabota

58. | Omnbwiter Dapayes. SIBiIeHHE DIICKTPOMATHUTHOW WHIYKIIHH. 1 [TucbmeHHbI
[IpaBuino JleHua. SIBieHne caMOMHAYKIUH KOHTPOJIb;

CamMooreHKa ¢
HCII0JIb30BAaHUEM

((OHCHOLIHOFO JIUCTa»

25




59. | Dnekrporeneparop. CrocoObl MOMy4YeHHUS DICKTPUUECKOH 1 0 YcTHBIH O1poc;
SHEPruH. DIIEKTPOCTAHIIMU HAa BO30OHOBISIEMBIX HCTOYHHKAX CamoorieHka ¢
sHepruu. TpanchopmaTop. UCTOJIb30BaHUEM

«OLEHOYHOI0 JIUCTAa»

60. | JlaGoparoprass pab6ora Ne 21 OmbBITBI TO HCCICAOBAHHUIO 1 1 [TpakTrueckas
SABIICHUSI  DJIEKTPOMArHUTHOM  MHIYKIMU:  UCCIIEOBaHUE pabota
M3MEHEHUH 3HaYeHHsI ¥ HaMPaBJICHUS WHAYKIMOHHOTO TOKa

61. | KonrpompHast pabora Ne 5 mo Teme "DieKkTpomMarHUTHas 1 0 KonTponbhas
UHIYKIUsA" paborta

62. | HUcrounuku cBera. Pacnpoctpanenne cBeta. Bumumoe 1 0 YcTHBIH ompoc;
JIBIKCHUE CBETUII. CaMooIIeHKa ¢

HCIIOJIb30BaHUEM
«O11€HOYHOT O JTUCTa

63. | OrpaxeHnue cBera. 3aKOH OTpaskeHHs cBeTa. [lmockoe 3epkaio 1 0 YcTHBIHN 0o1poc;

[Ipenomnenue cBera. 3aKOH NPETOMIIEHHUS CBETa CamooneHka ¢
UCTIOJIb30BaHUEM
«O1LIEHOYHOT 0 JIUCTa»

64. | Jluassl. OnThueckas cuia JuH3BL. M300pakeHus, JaBaeMble 1 0 YcTHBII 01poc;

JMH30M CamoolieHKa ¢
HCIIOJIb30BaHUEM
«O1LIEHOYHOT 0 JINCTa»

65. | TloBroperme u o0000mEeHUE CcoOACpKAHUA Kypca QU3UKH & 1 0 [TuceMeHHBIIH
kiacca. Tembl "CTpoeHue u cBoiicTBa BemiecTBa. TerioBble KOHTPOJIb
SIBJICHUS "

66. | IloBropenue um o0000IICHHE coaepkaHus Kypca (usuku 8 1 0 [TuceMeHHBIH
knacca. TeMsl "DiekTpudecKre U MarHUTHbIE SIBJICHUS" KOHTPOJIb

67. | IloBropenue um o0000mIeHHE coaepkanus Kypca Qusuku 8 1 0 [TuceMeHHBIIH
kjacca. TeMbl "DnekTpoMarauTHas MHAyKIus" KOHTPOJIb

68. | Hroroast KOHTpOJbHAS paboTa 1Mo Kypcy Gu3uKu 8 Kiacca 1 0 Kontponbhas

pabota

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 20
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YAEHUKA:

1.

2.

[Teppimkua A.B. ®um3uka.8 KiI.: y4eOHUK Ui 00IIeoOpa3oBaTEIbHBIX
yupexaenuit/— M. IIpoda, 2016

XannanoBa T.A. ®wuzuka.8 k.. pabouas Terpagbr kK ydeOHuUKY A.B.
[Teperimkuna/ T.A. XannanoBa, H.K. Xannanos. — M. [Ipoda, 2015.

METOANUYECKHUE MATEPHUAJIBI U1 YUYUTEJIA:

1.

I'pomueBa O.U. KoHTponbHBIE U CaMOCTOSATEIbHBIE PAOOTHI MO (pu3HKe. 7
kiacc: Kk yueOnuky A.B. Ileppimkuna «®usuka. 8§ kimace».— M., Dk3ameH,
2015.

Jlykammk B.M. COopHuk 3amady no Qusuke i 7-9  KiaccoB
obmeoopazoBarenbHbIx yupexkaenuit / B.U. Jlykammk, E.B. UBanoBa. — M.:
[IpocBemienue, 2013. — 224 c.

Mapon A.E. ®usuka. CoopHUK BOmpocoB u 3amad. 7 — 9 wimaccel/ A.E.
Mapon, E.A. Mapon, C.B. [To3oiickuii. — M. [Ipoda, 2015.

Mapon A.E. ®uszuka.8 ki.: aumaktudeckue matepuansl/ A.E. Mapon, E.A.
Mapon. — M. [Ipoda, 2016.

[leppikua A.B. COopHuk 3anau no ¢usuke 7 — 9 KiIacchl;k yueOHHKaM
A.B. Ilepbiikuna u ap. «Pusnka. 7 knaccey, «dusuka. 8 kiace», «Pu3uka.
9 kmaccy. ®I'OC (x HoBoMy yueOHuKy) / A.B. Ilepbimkun; coct. I'.A.
JlonmoBa. — 16-e¢ u3n., mepepad. u gon. — M.: M3marenscTBO «DK3aMeHY,
2016. -270c.

TuxonoBa E.H. coct. Paboune nporpammsl. @usnka. 7-9 knaccel: yueOHO-
METOANYECKOe Imocodue. -2-¢ u3., crepeorun. — M.: JIpoda, 2013.- 398 c.
XannanoB H.K. ®wusuka.8 ki.: tectel/ H.K. Xannanos, T.A. XaHHa"HoBa. —
M. Jlpoda, 2015.

[MMaxmatoBa B. B., Illeddep O.P. dusuka: duarnoctuyeckue paboOTh K
yueOHuKy A.B. [leppiiknna «®usuka. 8 xkinace». — M. [Ipoda, 2016

HUP®POBBIE OBPA3ZOBATEJIBHBIE PECYPCbl U PECYPCbl CETH

UHTEPHET:

No Hassanue caiita DJIEKTPOHHBIN aipec
Komnexuus I[IOP http://school-collection.edu.ru

2 Komnekuus  «EcTecTBeHHOHay4uHble OSKcrepuMeHTh: | http://experiment.edu.ru —

(dbuzuka

3 Mup busuku: GU3NIECKUl SIKCIIEPUMEHT http://demo.home.nov.ru

4 CepBep kadenper obOmeii ¢usukn  duzdpaka MI'Y: | http://genphys.phys.msu.ru
(U3NYECKHIA IPAKTHKYM U IEMOHCTPALIHH

5 YpoKkH 10 MOJICKYJISIPHON (hU3HKE http://marklv.narod.ru/mkt

6 du3nKa B aHUMAIUAX. http://physics.nad.ru

7 Komnekius «EcTrecTBeHHO-HayuHBIE OKCIIEPHUMEHTHD»: | http://experiment.edu.ru

¢busnka
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http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://experiment.edu.ru/

8 Du3uKa B OTKPHITOM KOJUIEIKE http://www.physics.ru

9 lazera «®usuka» MUWsnatensckoro poma «Ilepsoe | http:/fiz.1september.ru
CEHTAOPS»

10 | Baounas pu3UKO-TEXHUYECKas IKojIa mpu MOTU http://www.school.mipt.ru

11 | Bagauu no GU3UKE C PEIICHUSIMH http://fizzzika.narod.ru

12 | KiaccHas ¢wusuka: caiit yunrens ¢usuku E. A. bannunoii | http://class-fizika.narod.ru

13 | Mup pusuku: pusnyeckuii SKCepuMeHT http://demo.home.nov.ru

14 | KaHT: Hay4YHO-TIOMYJSIPHBIA (U3MKO-MareMarnueckuii | http://kvant.mccme.ru
KypHaI

15 | Kadeapa u maboparopus ¢pusuku MUOO http://fizkaf.narod.ru

16 | OnnaitH-npeoOpa3oBaTeNb €AMHUI H3MEPCHHS http://www.decoder.ru

17 UznarensctBo JIPODA http://www.drofa.ru/for-

users/teacher/help/peryshkin/
18 | Poccwuiickas 2eKTpOHHAS MIKOJIA https://resh.edu.ru/

MATEPUAJBHO-TEXHUYECKOE OBECIIEYHEHME JUCIIUIIJINHbI

KoMriekT neMoHCTpalimoHHOr0 U 1a00opaTOPHOTO 000py/IoBaHUS O (MEXaHHKE,
MOJICKYJISIPHOU (pU3UKeE, SJIEKTPOJUHAMUKE, ONTUKE, aTOMHON U siIEpHOU (DU3UKE)
B COOTBETCTBUU C TEpeyHEM y4eOHOro 00OpyAoBaHUS MO (U3UKE NI OCHOBHOM
TITKOJTBI.
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http://www.school.mipt.ru/
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