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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke Ha ypOBHE OCHOBHOIO o00IIero oOpa3oBaHUS
COCTaBJICHA HA OCHOBE IOJOKEHUU U TpeOOBaHUM K pe3yJbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa3oBaTENbHON MPOTpPaMMBbl, MPEICTABICHHBIX B
dI'OC 000, a Taxxe ¢ yuétoM ¢eaepaibHON padodeil mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamMera «Dusnkay.

Copmepxanue mporpamMmbl 1O (U3MKE HAMpaBiIeHO Ha (QOPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TpaMOTHOCTH OOYYArOMIMXCS W OpPraHU3alUI0 H3yYCHUS
(GU3NKKM Ha NEATeNbHOCTHOM OcHOBe. B mporpamme mno ¢usuke y4yuThIBaIOTCSA
BO3MOKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuiit ®I'OC OO0 k
IJIAHUPYEMBIM JTUYHOCTHBIM U METANIPEAMETHBIM pe3yJibTaTaM 00yuYeHHs], a TAKKE
MEXIPEIMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTI'0 00111eT0 00pa30BaHUsl.

[Iporpamma no (pu3uke ycraHaBIMBaeT pacnpeerieHre yueOHOro Marepuania
1o rogaMm o0ydeHus (IO Kjaccam), MpeiaraeT NPUMEPHYIO MOCIEI0BATEIbHOCTb
M3YUYCHHS] T€M, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COAECPKAHUS U
y4€Te BO3pACTHBIX 0COOCHHOCTEN 00YyYarOITNXCS.

[Iporpamma 1o ¢usuke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOJUYECKOM
MOMOIIH YYUTENIO B CO3/IaHUU paboueil mMporpaMMBbl 10 y4eOHOMY MPEIMETY.

®duszrka sSBIAETCS CUCTEMOOOPA3YIOUIUM JIJISi €CTECTBEHHOHAYYHBIX YUEOHBIX
NPEeIMETOB, TOCKOJIbKY (PU3MYECKHe 3aKOHBI JIEKAT B OCHOBE MPOIECCOB H
SBJICHUM, W3ydyaeMbIX XUMHEH, Ouosiorued, acrpoHomued u GU3NIECKON
reorpadgueii, BHOCHT BKJIAJ B CCTCCTBEHHOHAYyYHYIO KApTUHY  MHpAa,
MPEeJOCTaBIsIeT HamOoJiee SICHbIE O00pa3lbl MPUMEHEHHUS HAyYHOTO METoja
MO3HAHUs, TO €CTh CI10c00a MONyYeHUs! JOCTOBEPHBIX 3HAHUM O MUDE.

Onna w3 riaaBHBIX 3a7a4 (PU3NUYECKOro O0pa30BaHUS B CTPYKType OOIIETro
oOpa3oBaHUS COCTOUT B (POPMUPOBAHUHM €CTECTBEHHOHAYYHOW TPAMOTHOCTH U
MHTepeca K HayKe y 00ydarouuxcs.

N3yuenue @usukun Ha 0a30BOM YpOBHE MpEIIoJiaraeT OBJaJCHHE
CIEIYIOIUMU KOMIETEHTHOCTSMH, XapaKTepU3YIOIIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCT:

e HAYYHO OOBSCHSTH SBJICHUS;

e OILICHUBATh ¥ MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEI0BAHNS;

e UHTEPIPETUPOBATH  JAHHbBIE W  HCHOJb30BaTh  HAy4HBIC
JI0Ka3aTeIbCTBA JIJIsl TOYUYEHHUS BHIBOJIOB.

Henmn wusyueHus (PU3NKK HAa YpPOBHE OCHOBHOIO OOINEro oOpa3oBaHUS
onpenenensl B KoHuenuuu mnpenojnaBanus ydeOHOro mnpenmera «®Dusnka» B
oOpa3oBarenbHbIX opraHusauusx Poccuiickoit ®enepauuu, peagu3yroMUx
OCHOBHBIE  0011€00pa3oBaTeNbHBIE MPOTPaMMbl, YTBEPKACHHON pelIeHHEM



Komnerun MunucrtepcTBa npocsenienus Poccuiickoit @enepanuu (IpoTokoa oT 3
nexadps 2019 r. Ne [1K4BH).

eau ndyyenus Gusnku:

e TPUOOpETCHHE WHTEpeca M CTPEMJICHHS OOYYaroIMXcs K HAYYHOMY
M3YYEHUIO TPHUPOJIbI, PA3BUTHE WX HHTEJUIEKTYaJIbHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOC MO3HAHUS U (OPMUPOBAHUE
MCCJIEI0BATEILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;

e (¢dopMHpOBAHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yjbTaTa H3y4YeHUs
OCHOB CTPOCHHMS MaTepuu U QPyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (dopMHpOBaHHE TIPEACTABICHUA O POJIM (U3MKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHI;

e pa3BUTHE  TMPEACTAaBICHHWH O  BO3MOXHBIX  cdepax  Oymymiei
npodecCHOHANBbHOMN A TENbHOCTH, CBSI3aHHON ¢ (DU3UKOM, MOATOTOBKA K
JaJbHEeHIIIeMy 00yYCHHIO B ’TOM HAIPaBJICHUU.

JlocTmkeHre 3TUX Teled mporpamMMmbl 10 (GU3WKE Ha YPOBHE OCHOBHOTO

oOrmero o0pazoBaHusi 00ECTICYMBACTCS PEIICHUEM CIIEAYIONINX 3a1a4:

e TNpPUOOpETeHHE 3HAHUW O JHUCKPETHOM CTPOCHUM BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPHYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSIX

e TPUOOPETCHHE YMEHUU OIMMUCHIBATH U OOBSICHATH (PU3UUYECKHUE SBIICHUS C
MCIIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHU;

* OCBOCHME METOAOB pEUICHHUs IMPOCTEUIINX pPacuE€THBIX 3a1a4 ¢
WCITOJIb30BAaHUEM (U3MYECKUX MOJCIICH, TBOPUYECKHMX U TIPAKTHKO-
OpPUEHTHUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHHI HAOIIOJATh MPUPOJHBIC SIBICHUS U BBIMOJIHATH OIBITHI,
nabopaTtopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
HCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHUOOPOB;

e OCBOCHHE MPUEMOB pabOTHI ¢ MHMOPMAIEH (PU3NUECKOTO COACpPIKAHUSA,
BKJIIOYast UHPOPMAIIMIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3MKH, aHATU3 U
KPUTHYECKOE OIICHHUBaHUE MH(POPMAIIHH;

e 3HAKOMCTBO €O cepaMu IpoPeCcCUOHATBLHON AESITEIbHOCTH, CBI3aHHBIMU
C (GU3UKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTHKEHUAX (PU3NUECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBanus orBoautcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJIeNI0), B §
Kjacce — 68 vacoB (2 4aca B Hezelno), B 9 kinacce — 102 yaca (3 yaca B Hefeno).



[Ipennaraemsiii B mporpaMMe Mo (U3MKE MepedeHb JabopaTOpHBIX padoT H
OIIBITOB HOCUT PEKOMEH IATEIIbHBIN XapaKTep, YIUTEIb JeIaeT BRIOOP IPOBEICHISI
7a00paTOpHBIX PabOT W OMBITOB C YYETOM HWHIAMBUIYAJIBHBIX OCOOCHHOCTEH
OOyJaroIMXcs, CIHUCKA AKCIIEPUMEHTATBHBIX 3aJIaHUN, MPEAIaraéMbIX B paMKax
OCHOBHOT'O TOCYJJapCTBEHHOTO PK3aMeHa 1o (hu3uKe.

COAEPKAHUE OBYUEHUA
8 KUIACC

Paznen 6. TerutoBble siBJIeHNS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU CTPOCHUS
BemiecTBa. Macca W pa3Mmepbl aTOMOB M MOJIEKYJd. OmNbIThl, MOATBEPIKIAIONINE
OCHOBHBI€ TOJIOKEHUS MOJICKYIIPHOKUHETUYECKON TEOPUH.

Mopenu TBEPIOro, >KHUIKONO W Ta3000pa3HOrO COCTOSIHUM BEIIECTBA.
Kpucramnnueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHIKOCTEH U
TBEPIBIX TEJI HA OCHOBE IIOJIOKECHUU MOJICKYJSIPHO-KHHETUYECKON TEOPHUH.
CmauunBaHu€ U KanWUISIpHBIE sABJICHUS. TenaoBoe pacliupeHue U CkaTue.

Temnepatypa. CBsi3p TeMmIepaTypbl CO CKOPOCTBbIO TEIUJIOBOTO JIBUKCHUS
gacturl. Buytpennss osHeprus. CnocoObl W3MEHEHWsS BHYTPEHHEH DSHEprHu:
Terionepeaaya 151 COBEPIICHUE padoTEHL. Buibr TEIJIoNepeauu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3JTyUYCHHE.

KonmuuecTBo TemnoTel. YaenbHas TEMIOEMKOCTh BellecTBA. TermiooOMeH u
TEIUIOBOE paBHOBECHME. YpaBHEHUE TeruioBoro OanaHca. [lmaBnenwe wu
OTBEPAECBAHUE KPUCTAUIMYECKUX BEIIECTB. YAEIbHAA TEIUIOTA IUIABJICHUS.
[TapoobOpazoBanue u koHjaeHcaiusa. Mcnapenue. Kumenue. VYjaenpHas TerioTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHHS OT aTMOc(hepHOTo
JTaBJICHMUSI.

BrnaxnocTs BO3ayXa.

DHeprus TOIIMBa. Y AebHAas TEIUIOTa CrOpaHusl.

[Ipunuuner pabotsl TernoBbeix aBuratened KIIJ[ TemmoBoro asurartess.
TeroBble IBUTATENN U 3aLIATA OKPYKAIOIIEH CPEbI.

3aKOH COXpAaHEHUS U IIPEBPAILCHUS SHEPTUM B TETUIOBBIX MPOIIECCaX.

JHemoncmpayuu.

1. HaGmronenue 6poyHOBCKOTO JBUKEHUS.

Ha6mronenune muddyszun.

Habmronenne ssBieHni cMauMBaHUsI ¥ KaITMIISIPHBIX SIBJICHUH.
Hao0mronenue TemioBoro pacumpeHus Tel.

N3meHenne naBieHus rasa Mpu M3MEHEHMM OOBbEMAa M HArpeBaHUM WU
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6. llpaBuna usmepeHus TeMnepaTyphbl.

7. Bunel Temonepenayu.

8. OxJaXJIeHHE MPU COBEPILICHUU PAOOTHI.

9. HarpeBanue nipu coBepiieHUU padOThl BHEITHUMU CUJIAMH.

10. CpaBHEHHE TETUIOEMKOCTEN Pa3IMYHBIX BEIIECTB.

11. HaGmrogeHue KuneHusl.

12. HabmroieHre moCTOsTHCTBA TeMIIEpaTyphl MPH TIJIaBIEHUS.

13. Moenu TenIoBbIX JBUTaTEIEH.

Jlabopamopnule pabomot u onvimel.

1. OnbITHI IO OOHAPYKEHUIO IEUCTBUSI CHII MOJIEKYJIIPHOTO TIPUTSKEHHUS.

2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WJIM caxapa.

3. OnpIThl IO HAOMIONCHUIO TEIJIOBOTO PACIIUPEHUS] Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

4. OmnpeneneHue AaBJIeHNs BO3AyXa B OaJJIOHE MITIPHUIIA.
OnbITEI, AEMOHCTPUPYIOIIUE 3aBUCHUMOCThH JIaBJICHUS BO3JyXa OT €ro
00b€Ma 1 HarpeBaHUs WIN OXJIAKICHHUS.

6. IIpoBepka rumoTe3bl JMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOWKA KUIKOCTH
B TEPMOMETPUYECKOM TPyOKE OT TeMIIepaTyphl.

7. HaGmionenve wu3MeHEHUs BHYTpPEHHEW OJHEpPruM Teja B pe3yjbTare
Teronepeaayr 1 paboThl BHELITHUX CHUIL.

8. HccrmenoBanue sBICHUS TEIUIOOOMEHA MPU CMENIMBAHUU XOJOTHON H
ropsiuei BOIBI.

9. OmpenenieHre  KOJWYECTBA  TEIUIOTHI, IMOJYYEHHOIO BOJOM  Mpu
TEIJI000MEHE C HArPEThIM METAJUNIMYECKUM LIWJIUH]IPOM.

10. OnpeneneHue yaeiabHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue mpoiiecca uCrapeHus..

12. OnpeneneHne OTHOCUTEIbHON BIaXKHOCTH BO3AyXa.

13. OnpeneneHue yaeabHON TEMIOTHI MJIABJICHUS JIba

Paznen 7. DjekTpruyecKkue U MATHUTHBIE SIBJICHUS.

OnekTpu3auus Ten. J[Ba poaa 3leKTpUYecKuX 3apsaoB. B3anmoneinicTBue
3apsbKeHHBIX  Teil. 3akoH KynoHa (3aBUCHMOCTH CHJIBI  B3aUMOJECHCTBHS
3apsHKEHHBIX TEJT OT BEJIUYUHBI 3aPS0B U PACCTOSHUS MEXKIY TEIaMH).

Onektpuueckoe mnoine. Hanpsok€HHOCTh anekTpuueckoro mnodisa. IIpuHuun
CYNEpIIO3ULINU IEKTPUUECKUX MOJeH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenn snexkrpryeckux 3apsAnoB. DIEMEHTAPHBINA AIEKTPUYECKUN 3apsii.
Crpoenue aroma. IIpOBOJHHMKM W JOUAJNEKTPUKU. 3aKOH  COXPAHEHHS
ANEKTPUUYECKOTO 3apsia.



ONEeKTPUYECKUA TOK. YCIOBUS CYLIECTBOBAaHUS BJIEKTPUUECKOTO TOKA.
HcToyHMKH TOCTOSIHHOTO ToOKa. JIeMCTBUSL AJEKTPUYECKOro ToKa (TEIUIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUI TOK B KUJKOCTSIX U ra3ax.

Onektpuueckasgs uenb. Cuna  TOKa.  DJIEKTPUYECKOE  HANPSDKEHUE.
ConpoTuBjeHHE MPOBOJHUKA. Y ICIBHOE CONPOTUBJIECHUE BellecTBa. 3akoH Oma
s ydactka uenu. [locnmenoBarenbHOE W MApajulelIbHOE — COEIMHEHUE
MIPOBOJIHUKOB.

Pabota © MOIIHOCTH 3JIEKTpUYECKOrOo TOKa. 3akoH Jhxoyns—JleHna.
DneKkTpudecKre Ny U MOTPEOUTENH IEKTPUIEeCcKoi sHeprun B ObITy. KopoTkoe
3aMBbIKaHHE.

[TocTtosiHHbIE ~ MarHuThl.  B3auMomeHMCTBHE  TIOCTOSSHHBIX ~ MAarHUTOB.
MaruauTtHOe none. MarautHoe noJie 3eMJIM U €r0 3HA4€HUE ISl KU3HU Ha 3eMlie.
OneiT  Opcrega. MarHutHoe o€  3JIEKTpUUEeCcKOoro Toka. IIpumeHenwue
AIEKTPOMArHUTOB B TEXHUKE. [[elicCTBME MarHUTHOIO MOJI HA MPOBOJHUK C TOKOM.
DIIEKTPOJABUrATENIb MOCTOSSHHOTO TOKa. VCMONb30BaHUE JJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omneitel @apaned. SABnenue snekrpoMarHuTHOM uHAyKuuu. [Ipasuno Jlenua.
DIIEKTpOreHepaTop. CriocoOb1 MOJTyYEHUS ANEKTPUUYECKOU SHEPIUH.
DIEeKTPOCTAHIIMU Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHUHU.

Hemoncmpayuu.

DJeKTpur3alus Te.
JIBa poa 3JIEKTPUYECKUX 3apsIOB U B3AUMOJICHCTBUE 3aPSKEHHBIX TEIl.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS MHIYKIIHS.
3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.
[IpoBOAHUKY U TUDIIEKTPUKH.
MoenupoBaHue CUIIOBBIX JIMHUHM 3JIEKTPUYECKOTO MOJIS.
HcTouHMKM OCTOSIHHOTO TOKA.
JIelCTBUS IIEKTPUUECKOTO TOKA.
. DNEKTPUYECKUI TOK B KUJKOCTH.
. I'a30BbIM paszpsn.
. I3mepenne cuibl TOKa aMIepMeTpOM.
. I3mepeHnune 351eKTpUIeCcKOro HalpsKeHUsl BOJIBTMETPOM.
. PeoctaT u mara3uH cONpOTUBIICHHUIA.
. BzaumoieiicTBre MOCTOAHHBIX MAarHUTOB.
. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MMOJIOCOB MarHuTa.
. MoaenupoBaHre MAarHUTHBIX IOJIEN TOCTOSIHHBIX MAarHUTOB.
. OneIT Dpcrena.
. MaruuTHo€ noJie Toka. DJIEKTPOMATrHUT.
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20. /leiicTBME€ MAarHMTHOIO TIOJIA HA MPOBOJHHUK C TOKOM.

21. DJIEKTPOABUTATENb TOCTOSHHOTO TOKA.

22. MccrienoBaHue SIBIICHUS 3JIEKTPOMArHUTHOW MHYKITUU.

23. OnbiTel Dapanes.

24, 3aBUCUMOCTh HAIpaBJICHUSI HWHIYKIMOHHOTO TOKa OT YCJIOBUH €Tro
BO3HUKHOBEHHSI.

25. DJIEKTPOTE€HEPATOP MOCTOSHHOTO TOKA.



Jlabopamopnule pabomot u onvimel.

AN L T o

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

18.
19.
20.
21.

OnpIThl 10 HAOTIOIEHUIO PTEKTPU3ALMH T MHAYKIIUEH U MPU CONPUKOCHOBEHHH.

HccnenoBanue nedcTBUS 3JEKTPUUYECKOTO MOJIA HAa TPOBOJIHUKH U TUAIEKTPUKHU.

COopka u npoBepka pabOThI ANEKTPUIECKOMN LIETIH MOCTOSHHOTO TOKA.

N3mepeHue u peryJiupoBaHKe CUIIbI TOKA.

N3mepeHune u peryanpoBaHue HANPSKEHUS.

HccnenoBanrie 3aBUCMMOCTH CHIIBI TOKA, UYILIETO Yepe3 PE3UCTOP, OT COMPOTUBIEHUS PE3UCTOPA U HANIPSKEHUS
Ha PEe3UCTOpE.

OnbIThI, JEMOHCTPUPYIOLIUME 3aBUCUMOCTh SJEKTPUUECKOTO COMNPOTHUBIICHUS MIPOBOJHHMKA OT €ro JJIWHBI,
IJIOILAIM MTONIEPEYHOTO CEYEHUs U MaTepHana.

[IpoBepka npaBuiia CI0KEHUS HAMPSXKEHUN MTPU MOCIEA0BATEIbHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuiIa Jyisl CUIIBI TOKA MPU MapajiieIbHOM COETUHEHUN PE3UCTOPOB.

Omnpenenenre pabOTHI IEKTPUUECKOTr0 TOKA, UIYILIETr0 Yepe3 Pe3ucTop.

Onpenenenne MOUTHOCTH AJIEKTPUYECKOTO TOKA, BBIAEISIEMON HA PE3UCTOPE.

HccnenoBanrie 3aBUCUMOCTH CUITBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HAIIPsDKEHUS Ha Hel.

Onpenenenune KII/I narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/JICUCTBUS TOCTOSIHHBIX MAarHUTOB.

N3yuenue MarHuTHOTO TMOJIS TOCTOSIHHBIX MAarHUTOB NIPU UX OOBEAMHEHUU U Pa3/IeIICHUN.

HccnenoBanue nercTBUA JIIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThI, TEMOHCTPUPYIOIINUE 3aBUCUMOCTh CHJIbI B3aUMOJICUCTBUS KATYIIIKU C TOKOM M MarHuTa OT CHUJIbI TOKa U
HaIlpaBJICHUS TOKA B KaTYyIIKE.

N3ydeHne neiicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

KoHcTpynpoBanue u nuzydeHue paboThl 31€KTPOIBUTATENS.

N3smepenue KII/] amekTpoaBUATaTeIbHON YCTaHOBKH.

OnbITEl MO HUCCIAEAOBAHUIO SIBIICHUSI SJIEKTPOMATHUTHOM HMHAYKIMU: HUCCIEJOBAHUE W3MEHEHUN 3HAYCHUS U
HaIlpaBJICHHUS] UHAYKIHOHHOIO TOKA.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

W3ydyenne ¢u3MKM Ha YpPOBHE OCHOBHOTO OOIIero 0Opa30BaHUS HAMpaBiICHO Ha JOCTHKEHHE JUYHOCTHBIX,
MeTarpeAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.
B pesynbrare wu3ydeHus GU3MKA HA YpPOBHE OCHOBHOTO o00mero oOpa3oBaHus y oOydaromierocss OyayT
c(hOpMHPOBAHBI CIIEIYIOUIUE JIMYHOCTHBIE PE3YIbTAThl B YACTH:
e 1) NIaTPUOTHYECKOT0 BOCIIUTAHMS:
e MPOSBIICHHE HHTEPECA K HCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHHCKOM (DHU3NIECKO HAYKH;
e IIEHHOCTHOE OTHOIICHHE K JOCTHXCHHSAM POCCHICKUX YIEHBIX-(DU3UKOB;
2) rpa:KIaHCKOr0 ¥ TyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:
e TOTOBHOCTb K AaKTHBHOMY YYACTHIO B OOCY’KICHHH OOILIECTBEHHO 3HAYMMBIX U ITHUECKHX IPOOJIEM, CBSI3AHHBIX C
MPAKTUICCKUM MMPUMEHEHUEM JOCTIKCHUNA (PU3NKH;

OCO3HAaHUC BA’KHOCTHU MOPAJIBHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbHOCTHU y‘-IéHOFO;
3) 3cTeTH4eCKOro BOCIIUTAHMSI:

BOCIPHSITHE SCTETUYECKUX KAdyeCTB (PU3NYECKON HAyKH: €€ TapMOHUYHOTO IOCTPOEHHUS, CTPOTOCTH, TOYHOCTH,
JAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI0 NMO3HAHMS:
" 0CO3HAHHE LEHHOCTH (QU3MYECKON HAyKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHHS MUDA, OCHOBBI PA3BUTHS TEXHOJIOTHIA,
BAKHEMIICH COCTABJISAIOIIECH KYJIbTYPBI;

pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, UHTEPECA K UCCIEA0BATENbCKON IEATEIbHOCTH;
5) popMupoBaHUA KYJbTYPbI 310POBbSl 1 IMOLMOHAJIBLHOIO 0JIArONMOJIYYHs:
OCO3HaHWE LEHHOCTH 0e30macHOro ooOpasza XKM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BAXKHOCTU IPABUI

0€30macHOro IMOBEJICHUSI Ha TPAHCIIOPTE, Ha JOPOTax, C AJIEKTPUUECKUM U TEIUIOBBIM 000pYJOBaHUEM B JIOMAIITHHUX
YCIIOBHUSIX;

c(hOpMHUPOBAHHOCTh HaBbIKA pediekcuu, MpU3HAHUE CBOETO IMpaBa Ha OMIMOKY M TAaKOro K€ MpaBa y IPYroro
YeJI0BEKa;



6) Tpy10BOI0 BOCTIMTAHMS:
" aKTHBHOE yYacTHE B PELICHHUM MPAKTHYECKUX 3a1a4 (B PAMKAX CeMbH, 00pa30BaTeIbHOM OpPraHU3alHii, TOPO/Ia, KPasi)
TEXHOJIOTHYECKOU M COLIMAIbHOW HAMPABICHHOCTH, TPEOYIOIIMX B TOM YHCIIC U (PU3NUESCKUX 3HAHUM;
" HHTEpeC K MPAKTHYECKOMY M3YUYCHHIO IPO(hECCHil, CBSI3aHHBIX ¢ (H3HKO;
7) 3K0JI0TrH4eCKOr0 BOCIIMTAHMS:
e OpHEHTAaIMs HA MpPUMCHEHHEe (OM3WYECKMX B3HAHMN JUIS DEIICHHS 3a4ad B OOJACTH OKDYXKAlomeil Ccpebl,
TUTAHUPOBAHHUS ITOCTYIIKOB Y OIICHKH UX BO3MOJKHBIX ITOCJICACTBUI JIJI OKPYIKAOIICH CPEIbL;
 ~ 0CO3HaHHE II00ATBHOrO XapAKTepa FKOIOTHIECKUX MPOOIEM 1 MyTel HX PEIICHHS,
8) aganTanuu K N3MEHAIIAMCS YCIOBHUSIM COIHAIBLHOI W MPUPOTHOM CPe/bl:

NOTPEOHOCTh BO B3aUMOJECHCTBUU MPHU BHINOJHEHUH HCCIEIOBAHUNA M TPOEKTOB (PM3MUECKOW HAIpPaBICHHOCTH,

OTKPBITOCTH OIBITY U 3HAHUSM APYTHX;

" NOBBILIGHHE YPOBHS CBOCH KOMIICTEHTHOCTH Yepe3 MPAKTUIECKYIO AeATEIbHOCTD;

e moTpeGHOCT B (POPMHUPOBAHHH HOBBIX 3HAHMH, B TOM dHCIe (OPMYITHPOBATH HACH, MOHATHS, THUIOTE3BI O
(pu3nyeckux 0ObEKTax U SABJICHUSX;

" oco3HaHHe 1e(UINTOB COOCTBEHHBIX 3HAHMH H KOMIIETEHTHOCTEH B 0611aCTH (BDU3HKH;

e IUTAaHHPOBAHHE CBOETO PA3BHTHS B IIPHOOPETECHNN HOBBIX (DM3MUCCKUX 3HAHMIA;

e CTpeMiICHHE aHAIM3MPOBATH M BBIABIATH B3AMMOCBSI3M IPHUPOMBI, OOLIECTBA M IKOHOMHKH, B TOM UHCIE C

UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

OLICHKAa CBOUX I[GﬁCTBHﬁ C y‘{éTOM BJIMSTHUA HA OKPYXKAIOIIYIO CPCay, BOSMOKHBIX TI100aIbHBIX HOCHGI{CTBHﬁ.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbraTe ocBOeHUs MPOTrpaMMBbl 1O (PU3HMKE HA YPOBHE OCHOBHOT'O 00IIEro 00pa3oBaHus y 00ydaromierocst OyayT
chOpMHpPOBAaHEI MeTanpeIMeTHbIe Pe3yabTaThl, BKIIOUYAIOIINE MMO3HABATEIbHBIC YHUBEpPCAIbHBIC yUeOHBIC NCHCTBUS,
KOMMYHUKATHBHBIE YHUBEPCAIbHBIC YUCOHbIE ACHCTBUS, PETYIATUBHBIC YHUBEPCATbHBIC YICOHbIE TCUCTBUS.

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YYeOHbIE 1eHCTBUS



Bba3oBble JjornuecKue 1ecTBUSA:

BBISIBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIC MPU3HAKK 00BEKTOB (SBJICHUM);

YCTaHABIIMBATh CYNMIECTBEHHBIN MPU3HAK KIaCCH(PUKAIIUN, OCHOBAHHUS JUISI 0000IIECHUS U CPAaBHCHUS;

BBISIBIISATh 3aKOHOMEPHOCTH M TIPOTUBOPEUHS B paccMaTpuBaeMbIX (akTax, JaHHBIX M HAOJIOJICHUSX,
OTHOCSIIUXCS K (PU3NYCCKUM SIBJICHHSIM;

BBISIBJISITh PUYUHHO-CIICACTBCHHBIC CBSI3U NPU W3YYCHHUH (U3HUYSCKUX SBJICHUN W MPOIIECCOB, JICIaTh BBIBOJBI C
UCIIOJIb30BAaHUEM JICIYKTUBHBIX W WHAYKTHBHBIX YMO3aKIIOYCHHHA, BBIIBHUTaTh THIIOTE3bI O B3aHMMOCBS3SIX
(U3UYECKHUX BEIIMYHH,

CaMOCTOSITENILHO BBIOMPATh CIOcO0 pelieHus yueOHO# (hu3muecKoil 3ajaun (CpaBHEHHE HECKOJBKHX BapHAHTOB
peleHus, BEIOOp HanboIee MoAX0IAIIET0 ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTECPHEB).

ba3oBble HCCJICA0BATC/IIBCKUC I[eﬁCTBHﬂZ

MCIIOJIb30BaTh BOIIPOCHI KAK MCCIIEIOBATEIILCKUM HHCTPYMEHT TO3HAHMS;

MIPOBOJIUTH MO CAMOCTOSTEIBHO COCTABJIEHHOMY IUIAHY OTIBIT, HECJIOKHBIM (PU3NYECKUN SIKCTIEPUMEHT, HEOOJIbIIIOE
uccle0BaHue (PU3NIECKOTO SIBICHUS;

OIICHWBATh Ha TNPUMEHHMOCTh W JOCTOBEPHOCTh HH(OpPMAIMIO, TONYYCHHYI0 B XOJC WCCICIOBAHUS WIH
AKCHEPUMEHTA;

CaMOCTOATENHLHO (POPMYIHPOBaTH 0000IIEHNUS] U BBIBOABI MO PE3yJibTaTaM MPOBEAEHHOTO HAOIOJECHUS, OMbITA,
HCCIIeIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JajibHEWIlee pa3BUTHE (U3MYECKUX TMPOIECCOB, a TakKe BbIJBUIaTh
MPEANOI0KEHNS 00 UX PA3BUTUU B HOBBIX YCJIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSATh PA3JTMYHBIE METOJIbI, MHCTPYMEHTBI M 3aIPOCHI MPU TOWCKE M OTOOpPE MH(POPMAIMK WU JTaHHBIX C
y4ETOM MIPEATIOKEHHON yIeOHOH (hHM3MIeCKON 3a1a4u;

aHAIM3UPOBAaTh, CHCTEMATHU3UPOBaTh U HWHTEPHPETUPOBATH HWHOOPMAIUIO pa3IUYHBIX BHUJIOB U  (opm
MIPEICTABICHNUS;



CaMOCTOATENFHO BBHIOMPATh ONTUMATBHYIO (opMy TpeacTaBieHus] HHQOPMAIMK U WILTIOCTPUPOBATH pelIacMble
3aJlayi HECJIOXKHBIMHU CXEMaMHU, TUarpaMMaMu, UHON TpaduKoi U UX KOMOUHAIUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCaJIbHbIe Y4eOHbIE 1eHCTBHS:

B X0Ji¢ 00CYXKJIeHHsI YUeOHOTO MaTepuala, pe3yJibTaToB JIA0OPaTOPHBIX padOT U MPOEKTOB 3a7aBaTh BOMPOCHI MO
CYIIIECTBY OOCYXXKJIlaéMON TeMbl M BBICKA3bIBaTh WJICW, HAIICJICHHBIE Ha pEIICHUE 3aJaud W TMOJIEep KaHHue
0J1aroxenaTebHOCTH OOIICHHUS;

COITOCTaBJISATh CBOM CYXKIACHHS C CY)KICHHUSIMH APYTHX YYACTHUKOB JUAOra, OOHAPYKUBATh PAa3IMUNE U CXOJACTBO
MO3UIINI;

BBIPAXKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MUChbMEHHBIX TEKCTAX;

MyOJNMYHO TPEACTABIATh PE3YJIbTAThl BBIMOJHEHHOTO (DPU3MYECKOTO OIbITa (IKCIEPUMEHTA, HCCIEIOBAHUS,
MIPOEKTA);

MMOHUMATh W WCIIOJIB30BaTh MPEUMYIIIECTBA KOMAHAHOW M WHIWBHUIYyAIbHOW paOOTHI MPH PEIICHUH KOHKPETHOM
(bu3ndeckoi mpoOIeMBbI;

MPUHUMATh eI COBMECTHOW JEeATEIbHOCTH, OPraHMW30BBIBATH JIEUCTBHS MO €€ JOCTHXKEHUIO: PACTIPENENISThH
poJIH, 0OCYXIaTh MPOLIECCHI U PE3YJIbTaThl COBMECTHOM pab0ThI, 0000111aTh MHEHHS] HECKOJIBKUX JIOICH;
BEITIOJTHATH CBOIO YacTh Pa0OTHI, TOCTUTAsE KAYECTBEHHOTO PEe3yibTaTa 10 CBOEMY HAIPABJICHHUIO M KOOPIUHHUPYS
CBOM JICUCTBUS C IPYTUMH YJICHAMHU KOMaH/IbI;

OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMH MPOIYKT MO KPUTEPHUSIM, CAMOCTOATENBHO C(HOPMYIUPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICHCTBHSL.

PeryisiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE [1eiiCTBUSA

Camoopranuzamnus:

BBISIBJIATD [TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYalMsIX, TPEOYIOUX ISl pellieHns (PU3NUECKUX 3HAHU;
OpPUEHTUPOBATHCS B PA3JIMYHBIX MOJX0JaX MPUHATUSA PEelIeHU (MHAUBUIYAIbHOE, IPUHATUE PELIEHUs B TPYMIIE,
MPUHATUE PELIEHUI TPYIIION);



CaMOCTOSITENIFHO COCTaBIIATh QJITOPUTM pelleHus (U3NYECKON 3aladdl WM IJIaHa HCCIENOBaHUS € YUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEN, apryMEHTHUPOBATH IIpeijlaraéMble BApUAHTBI PELLICHU;
7ieN1aTh BBIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.

CaMOKOHTpOJII), 3MOHI/IOHaJIbHLII71 HHTEJICKT.

JaBaTh aJICKBATHYIO OLICHKY CUTYallUH U IIpeuiaraTh IUIaH €€ U3MECHEHUS,

OOBSACHATH MPUYUHBI JOCTHKEHUS (HEOCTHXKEHUSI) PE3YyJIbTAaTOB JAEATEIbHOCTH, JaBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY;

BHOCHUTh KOPPEKTUBBI B JIEATEIIBHOCTh (B TOM YHCJI€ B XOJI BBINOJHEHUS (PU3UYECKOrO HCCIETOBAHUS WIIU
MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENHCTB, U3MEHUBIIUXCS CUTYyalluli, YCTAHOBJICHHBIX OIIMOOK, BO3HUKIIUX
TPYJHOCTEW;

OIIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJU U YCIOBUSIM;

CTaBUTb C€0s1 HA MECTO APYroro 4ejoBeKa B XOJE CIOpa WIH JUCKYCCUU Ha HAYYHYIO TEMY, TIOHUMATh MOTHBBI,
HAMEPEHHUS U JIOTUKY APYTOro;

MPU3HABATh CBOE MPABO HA OMIMOKY MpH PEHICHUH (PU3NYECKUX 3a7a4 WIK B YTBEPKICHUSX HA HAYyYHBIEC TEMbI U
TaKo€ K€ MPABO JIPYTOro.

HNPEAMETHBIE PE3YJIBTATBI

K xoniry o0y4yeHus: B 8 Kkjacce mpeMeTHbIC PE3yJIbTaThl HA 0A30BOM YPOBHE JOHKHBI OTpaXKaTh CHOPMUPOBAHHOCTD
y 00y4aromuxcst yMeHHi:

WCMOJIb30BaTh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [IBUKEHHE ATOMOB W MOJIEKYJI, arperaTHble
COCTOSIHUS BEIIECTBA, KPUCTALTMYECKAE W aMOp(HBIC Tella, HACHINICHHBIA W HEHACHIIIICHHBIA TMMap, BIAKHOCTH
BO3/yXa, TEMIIEparypa, BHYTPEHHS DOHEpPIrus, TEIUIOBOM JIBUIaTEllb, JJIEMEHTAPHBIN JIJIEKTPUYECKUN 3aps,
AJIEKTPUYECKOE T0JIE, IPOBOAHUKHU U JUDJICKTPUKH, ITIOCTOSHHBIN JIEKTPUUYECKUN TOK, MArHUTHOE I10JIE;

pasznuyarh SBJICHUS (TEIUIOBOE paCIIMpPEHUE U CXKaTUe, TeIlonepenaya, TEIUIOBOE PaBHOBECHE, CMadUBaHUE,
KalWUISIpHBIC SIBJICHUS, HMCHapeHue, KOHIEHCAIMs, IUIABJIICHUE, KpHUCTauin3anus (OTBEpIEBAHUE), KHUIICHUE,
Temonepeaaya (TEmIONPOBOAHOCTb, KOHBEKIHWS, W3IYUYEHHUE), DJIEKTPU3ALMUS T, B3aUMOJCUCTBUE 3apsi/iOB,



JEUCTBUS DJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBIKAHHUE, B3aUMOJAECUCTBUE MATHUTOB, IEUCTBUE MATHUTHOTO IOJIA
Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsE MHIAYKIMS) [0 ONMUCAHUI0 MX XapaKTEPHBIX CBOWCTB U HA OCHOBE
OIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3UUECKOE SIBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (PU3MYECKUX SIBJICHUW B OKPYXAIOLIEM MHUpPE, B TOM 4HCie (PU3NUECKUE
ABJICHUS B IPUPOJE: MOBEPXHOCTHOE HATSHKEHUE M KAlIWJLUIAPHBIE SBICHHS B IPUPOJAE, KPUCTAIIBI B IPUPOJE,
nznyuenue ConHua, 3aMep3aHue BOJOEMOB, MOpPCKHE OpH3bl, 00pa3oBaHUE pOCHl, TyMaHa, HWHEs, CHera,
AIIEKTPUUECKHUE SIBJICHUS B aTMocdepe, SJIEKTPUYECTBO KMBBIX OPraHU3MOB, MarHUTHOE ToJie 3eMIIH, JApeud
IIOJIFOCOB, POJIb MATHUTHOTO TTOJISL JUIS KU3HU HA 3€MIIe, MOJIIPHOE CHSIHUE, IIPU 3TOM IEPEBOAUTH IMPAKTUYECKYIO
3aja4y B yueOHYIO, BBIIETSATh CYIIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3HMUECKUX SIBICHMUIA;

OIKCHIBaTh U3yUYEHHBIE CBOMCTBA TeN U (PU3UUYECKUE SBICHMS, UCIOJb3Ysl (PU3NUYECKUE BEIMUYMHBI (TeMmepaTypa,
BHYTPEHHSISI DHEPIus, KOJIMYECTBO TEIUIOTHI, YIEIbHAs TEIJIOEMKOCTh BEILECTBA, yJAENIbHAS TEIUIOTA IUIABJICHUS,
yJAelIbHAs TEIJIOTa MapooOpa3oBaHus, yJeiabHas TEIIOTa CTOPAHUS TOIUIMBA, KO3(P(PUIUEHT MNOJE3HOI0 AEHCTBUS
TEIUIOBOM MAaIIWHBI, OTHOCUTEIbHASA BJIAXHOCTb BO31yXad, IEKTPUYECKUM 3apsij, CUja TOKA, JJIEKTPUYECKOE
HanpsDKEHUE, CONPOTHBIIEHWE NPOBOJHMKA, YJEIbHOE COINPOTUBIEHUE BEIECTBA, paboTa M MOIIHOCTb
AIEKTPUUECKOTO0 TOKA), MPH OMNUCAHUM MPABUIBHO TPAKTOBATH (PU3UYECKHUM CMBICI HMCIOJb3YEMbIX BEIMYHH,
0003HAaYEHUs1 M €IUHULBI (PU3NYECKUX BEJIIMYUH, HAXOAUTHb (HOPMYJIbI, CBS3BIBAIOIIME JAHHYI (PU3HUYECKYIO
BEJIMUMHY C JPYTMMH BETUYUHAMU, CTPOUTDH IpapuKu U3yUEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIINYMH;
XapaKkTepu30BaTb CBOMCTBA TeJ, (U3NYECKUE SBICHHUS M TPOLECCHI, HUCIOJIb3ys OCHOBHBIE IOJOKECHHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH CTPOEHMS BEIECTBA, MPUHIUI CYNEPHO3UIUU MOJed (Ha KayeCTBEHHOM
YPOBHE), 3aKOH COXPAaHEHMs 3apsiaa, 3akoH Oma nis yyacTka 1enu, 3akoH /[xoyns—JIeHna, 3akOoH coXpaHEHHs
SHEPIrHH, IIPH 3TOM JaBaTh CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIUCHIBATh €r0 MAaTEMATUYECKOE BHIPAKEHUE;
OOBSCHATh (PU3MUECKHE IPOLECChl M CBOMCTBA T€JI, B TOM 4YMCIE M B KOHTEKCTE CHUTyalUH HPaKTUKO-
OPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MNPUYUHHOCIEICTBEHHBIE CBSI3U, CTPOUTH OOBsACHEHHE H3 1-2
JIOTUYECKUX IIAroB C OMOpOil Ha 1—2 HM3y4YEHHBIX CBOMCTBA (PU3MYECKUX SBICHUM, (PU3NYECKHX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemate pacuéTHble 3aJaud B 2—3 JAEWCTBUA, UCHOJB3YS 3aKOHBI U (HOPMYIbI, CBSI3bIBAIOLINE (PU3NUYECKHE
BEJINYMHBI: HA OCHOBE aHAJIN3a YCJIOBUS 3a7a4M 3alMChIBAaTh KPATKOE YCIOBUE, BBISBIATh HEAOCTATOK JAHHBIX IS



pelieHusi 3a7ayd, BBHIOMpPATh 3aKOHBI M (HOPMYJbl, HEOOXOIUMBbIE A €€ pelIeHUs, MPOBOJUTH PacuéThl U
CpaBHMBATH MIOJIyYEHHOE 3HaUY€HUE (PU3NUYECKOM BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIU (PU3MUECKUX METOAOB, UCIOJb3YsS ONHCAHUE
WCCIICIOBAHMSI, BBIACIATH TMPOBEPSIEMOE MPEANOJIOKEHNEe, OICHHBATh MPABUIBHOCTD MOPSAKA MPOBEIACHHS
UCCIIEIOBAHMUsI, IENIaTh BHIBOJIBI;

IPOBOAUTD ONBITHI 10 HAOIIOAEHUIO (PU3MUYECKUX SIBICHUN WM PU3NYECKUX CBOMCTB TeJl (KalWUIIpHbIE SBJICHUS,
3aBHCHMOCTH JIaBIICHUS BO3AyXa OT €ro 00bhEMa, TeMIEpaTyphl, CKOPOCTH MPOIECCa OCTHIBAHUS U HATPEBaHUS MIPH
U3TyYeHUH OT LBETa M3Mydaromeil (MOrIomaronieii) MOBEpXHOCTH, CKOPOCTh UCIIAPEHHS BOJBI OT TEMIEPaTyphI
KUJIKOCTH M IUIOH[aAd €€ TOBEPXHOCTH, SJIEKTPU3alUs Tell M B3aUMOJCHCTBUE 3JIEKTPUUYECKUX 3aps/IoB,
B3aUMOJICHCTBUE MOCTOSIHHBIX MarHuWTOB, BU3yalM3alllsi MarHUTHBIX TOJIEW MOCTOSIHHBIX MarHuTOB, JAEWCTBUSA
MarHMTHOTO TOJIA Ha TIPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJICKTPOABUTATENS TOCTOSTHHOTO
TOKa): (popMyIHpoBaTH MPOBEPSEMbIE MPEAIONIOKEHNS, COOMPATh YCTAHOBKY W3 MPEIJI0KEHHOTO 000pyA0BaHUS,
OIUCHIBATh X0/ ONbITa U (POPMYIUPOBATH BHIBOIBL;

BBINOJIHATH MPSMbIE U3MEPEHUS TEMIIEPAaTypbl, OTHOCUTEIbHOM BJIAXXHOCTU BO3[yXa, CHJIbI TOKA, HAIPSDKEHUS C
UCTIOJIb30BaHUEM aHAJIOTOBBIX MPUOOPOB M JATUYUKOB (PU3NIUECCKUX BEIMUWH, CPABHUBATH PE3YJIbTAThI U3MEPEHUM
C YYETOM 33JaHHOM a0COJIFOTHOM MOrPELIHOCTH;

MPOBOAMUTH UCCIIEJOBAHUE 3aBHUCUMOCTH OJHON (PU3MUECKON BEIMYUHBI OT APYroil ¢ HCMIOIB30BAHUEM MPSIMBIX
U3MEpPEHUI (3aBUCUMOCTh COINPOTUBJIEHMSI MPOBOJHUKA OT €ro JJIUHBI, IUIOIIAAU IONEPEYHOrOo CEYEHMs U
YAETHHOTO COMPOTHUBJICHHS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UAYIIEro Yepe3 MPOBOJHUK, OT HAMPSHKEHHS Ha
IPOBOJHHUKE, HCCIIEOBAaHUE MOCIENI0BATEIbHOIO M MapajjIeIbHOTO COEAMHEHUI MPOBOJHUKOB): IUIAHUPOBAThH
UCCIIEJIOBaHUE, COOMpaATh YCTAaHOBKY W BBINOJHATH U3MEPEHUs], CIeAys MPEeAIOKEHHOMY IUIaHy, (UKCHUpPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCMMOCTH B BHAE TaOIMI W TrpaduKoB, JAeNaTh BBIBOABI 10 pe3yJbTaTaM
UCCIIEIOBaHMS;

MPOBOANTHL KOCBEHHBIE M3MEpPEHHUs (DU3MUECKUX BENMYUH (yAeNTbHas TETUIOEMKOCTH BEIECTBA, CONMPOTHUBIICHHE
NpOBOJHMKA, paboTa W  MOIIHOCTh JJIEKTPUYECKOIO TOKAa): IUIAHMPOBAThb HM3MEPEHHs, COOHUpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY, CJI€Ysl IPEAJI0KEHHON NHCTPYKIIMU, U BBIYUCIIATH 3HAUYCHUE BEJINUUHBI;
coOJII01aTh MIpaBUiIa TEXHUKHU 0€30M1acCHOCTH IIPU paboTe ¢ 1abopaTOPHBIM 000pYAOBAHUEM;



e XapaKTEepU30BaTh MPHUHIIUIBI JIEWCTBHUSI HM3YyUYECHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA MX
onucaHus (B TOM YHMCJE: CHUCTEMa OTOIUICHUS IOMOB, TMTPOMETp, MapoBas TypOWHA, aMIEpPMETp, BOJIBTMETD,
CUETUMK DJICKTPUUYECKOW DJHEPTUM, HIIEKTPOOCBETUTEIbHbIE NPUOOPHI, HarpeBaTelbHbIC JJICKTPONPUOOPHI
(IpuMepBI), FAEKTPUUECKUE MTPEAOXPAHUTEINHU, SJIEKTPOMArHUT, 3JEKTPOABUTATEIb MOCTOSIHHOTO TOKA), UCIIOJIb3YS
3HAHMS O CBOMCTBAX (PM3MUECKHUX SBJICHUM U HEOOXOAUMBIEC (PH3NYECKHE 3aKOHOMEPHOCTH;

e Ppacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPUTEIbHBbIE NPHUOOPHI MO CXEMaM M CXEMaTUYHBIM
pucyHkam (KMJKOCTHBIH TEPMOMETpP, TEPMOC, TCUXPOMETP, TUTPOMETp, IBUTATEIb BHYTPEHHETO CrOpaHWUs,
ANEKTPOCKOI, PEOCTAT), COCTABIATH CXEMbI JJIEKTPUUYECKHX IENed ¢ MOCIeN0BaTebHBIM M TapaliebHbIM
COEIMHEHUEM DJIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAYEHUS HIIEMEHTOB dJIEKTPUICCKUX TIETICH;

e TPUBOJUTH MPUMEPHI (HAXOAUTh MHPOPMALIUIO O MPUMEPaX) MPAKTHUECKOTO UCTIONb30BaHUs (PU3MUECKUX 3HAHUN
B TOBCEAHEBHON >KM3HM [UIsi oOecrieueHusi O€30MacHOCTH Mpu oOpalieHuu ¢ OpudopaMu U TEXHUYECKUMU
YCTPOMCTBAMHU, COXpPaHEHUS 3JJ0POBbs U COOJIIOACHUSI HOPM IKOJIOTUUYECKOTO TOBEJICHUS B OKPY KAIOLIEH Cpeie;

e OCYHICCTBIISITh MOUCK HMHpOpManmu (HU3HUECKOTO coaepxkaHusi B MIHTepHEeTe, HAa OCHOBE MMEIOIIUXCS 3HAHUN U
MyTEM CPaBHEHHS JTOTIOJHUTEIBHBIX UCTOYHUKOB BBIACIATh MHPOPMAIIMIO, KOTOPAs ABJISETCS MPOTHBOPEUYUBOM
WJTU MOYKET OBITh HEJIOCTOBEPHOM;

* HCIOJH30BaTh MPU BHINMOJIHEHUU YUEOHBIX 33JlaHU HayYHO-TIOMYJISIPHYIO JTUTEPATypy (PU3HUECKOTO COJICpKAHUS,
CIIpaBOYHBIE MaTepuaibl, pecypcbl ceTtu HHTepHeT, BlaaeTb MNpu€MaMu KOHCIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBanus HHPOPMAIIUU U3 OJHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

e CO3/1aBaTh COOCTBEHHbIC MHCHMEHHBIC U KpPaTKHE YCTHBIE COOOIIeHUs, 0000mmas uHGOpPMAIUI0 U3 HECKOIbKHUX
HMCTOYHUKOB (DU3UYECKOTO COJACpPKaHUS, B TOM YHCIE€ MyOJWYHO TPEACTaBISATH PE3yJbTaThl MPOECKTHOW WU
HCCIIEIOBATENIbCKON JIESITEIbHOCTH, P 3TOM I'PAMOTHO HCHOJIB30BaTh MU3YUYEHHbIM MOHATHUMHBIM anmnapar Kypca
(bU3HUKH, COMPOBOXKIATH BHICTYIUICHHE MPE3CHTAILINEH;

e TIpU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB W HCCIEIOBaHHUM (DU3UYECKUX MPOLIECCOB PACIPEACIATh O00SI3aHHOCTH B
IpyIne B COOTBETCTBMU C IIOCTAaBJICHHBIMM 3a/lauaMH, CJIEAUTh 3a BBINOJHEHUEM IUIaHA JIEUCTBUU W
KOPPEKTHPOBATh €ro, AaJ€KBATHO OILICHUBATh COOCTBEHHBIA BKJAJ B JESITEIbHOCTh TPYIIbl, BBICTPANBATH
KOMMYHUKATHBHOE B3aUMOJICHCTBUE, IPOSBIISASI TOTOBHOCTD pa3periarb KOHGIUKTHI.

TEMATUYECKOE IINIAHUPOBAHUE



8 KUIACC

KoanyecTBo yacos DJICKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
Ne i/m Konrpoubnsie | IIpakTnyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
Paznen 1. TenoBble siBieHUs
11 C . ccTBa 7 bubmuoreka [JOK
' TPOCHHE H CBONCTBA BEML https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
1.2 Terioseie mpouecce! 21 ! > https://m.edsoo.ru/7f4181ce
Wroro no pazneny 28
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUSI
DnexTpuyecKre 3apsaabl. 3apsHDKEHHbIE Tela bubnuoreka LIOK
2.1 . 7 1
M UX B3aMMOJICHCTBUE https://m.edsoo.ru/7f4181ce
N N bu6mmoreka [JOK
2.2 IToCTOSIHHBIN 2IIEKTPUYECKUN TOK 20 1 7 hits:/m.edsoo.ru/TF418 1 co
bubmuoreka [{OK
23 MarHHTHEIC ABICHHIS 6 ! 1.5 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 IMEKTPOMATHHTHAS HHILY KUK 4 https://m.edsoo.ru/7f4181ce
Wroro no pazneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 14.5




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
JlaTa
Ne nu(ppoBbIe
Tema ypoka KonTpobH IIpakTHyeck | HM3Y4YeH
n/n Bcero o0pa3oBaTte/ibHbIE
ble padoThI ue padoTbl us
pecypcsl
OCHOBHBIE MOJ0XKEHHUS MOJIEKYJIIPHO-
1 KUHETUYECKON TEOPUH U UX ONBITHBIC 1 bubmorexa [JOK
P https://m.edsoo.ru/ff0a5256
MOJITBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mopenu TBEpIOTO, )KUIKOTO U 1 bubnuoreka LIOK
ra3000pa3HOT0 COCTOSTHHM BEIeCTBA https://m.edsoo.ru/ff0a540e
OOBbscHeHue CBOMCTB TBEPAOTO, )KUIKOTO U
4 ra3o00pa3HOro COCTOSTHUI BelllecTBa Ha 1
OCHOBE II0JIO’KEHUI MOJIEKYJIIPHO-
KHUHETHYECKON TEOpUHU
5 Kpucrannuueckue u amopgHbie Tena 1 Bubnmorexa LOK
p P https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe U KaMWUISIPHOCTD. | bu6muoreka [IOK
IloBepXHOCTHOE HATAKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe paclIpeHue U cKaTue 1 Bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
g Temnepatypa. CBsi3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIJIOBOI'O JBUKEHHUS YaCTHULL
9 Buytpennsis sneprusi. Cnocodbl U3MEHEHUS | bubmuoreka [IOK
BHYTPEHHEH YHEPTUHN https://m.edsoo.ru/ff0a5c60




but6mmoreka [JOK

10 Bunpl Tennonepenaun
a e https://m.edsoo.ru/ff0a6412
Vpok-koadepenuus "[IpakTuaeckoe
11 I/IfnonwoiHie Tennomix CBOICTB BEIIIECTB bubmorera TIOK
B " https://m.edsoo.ru/ff0a65¢c0
Y MaTEpPUANIOB B IEJISIX IHEPTOCOSpeKEHHS
12 KonnuectBo Teminorsl. Y nenpHas bubmuoreka [JOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TerIoBoro OanaHca. bu6mmoreka [{JOK
TennooOMeH U TETIOBOE pPaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHuas padota "HccnenoBanue
14 SIBJICHHUS TEII000OMEHA IIPU CMCIINBAHUHU bubmorexa [IOK
. . p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU Y TOPSTYEH BOIBI
Pacuer xonuyecTBa TEIIOTHI, HEOOXOIUMOTO
15 JUIsl HArpEBaHuUs TeJa U BBIIEISIEMOT0 UM
NP OXJIAXKICHUN
16 JlaGopatopHas pabora "OnpezneneHue bu6muoteka [{IOK
YAEIbHOU TEMJI0EMKOCTH BenlecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeibHAas TEIIOTa bubnuotexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTANIMYECKUX TeJl. Y IeJIbHAs TEIJI0Ta bubmorexa TIOK
P ' https://m.edsoo.ru/ff0a71d2
IIJIaBJICHHS
19 JlaGopaTtopHnas pabota "Onpezenenne bubnmnorexa [JOK
yAEJIbHOU TEIJIOTHI TUTaBJICHHUS Jibjia" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBaHue U KOHICHCAIHSL. bubmuoreka [IOK
Hcnapenne https://m.edsoo.ru/ff0a740c
21 Kumnenue. Y aenpHas Temnora bu6nunoreka [IOK

nap006pa30BaHI/I;1 1 KOHACHCAIl1H.

https://m.edsoo.ru/ff0a786¢




3aBHCUMOCTh TEMIIEPATYPhl KUTICHUS OT
aTMOC(EpPHOTO JTaBJICHUS

Bnaxxnocts Bo3ayxa. JlabopatopHas pabora

bubnunoreka [JOK

22 "Onpenesnenre OTHOCUTENbHON BIIAXKHOCTH
p | https://m.edsoo.ru/ff0a7628
BO3/IyXa
” Pemenue 3a1au Ha onpe/ieneHne BIaXKHOCTH
BO3JIyXa
ITpuHLHMIIBI paOOTHI TEIIOBBIX JBUTATEIIEH.
24 [TapoBas TypOuHa. /[Burarens BHyTPEHHETO
CropaHus
25 KII] TerioBoro asurarens. TerioBbie but6mmoreka [IOK
JIBUTATENH U 3alUTa OKPY’KaoIIeH cpeibl https://m.edsoo.ru/ff0a7c7¢c
%6 3aKOH COXpaHEHHMs U NMIPEBPAILCHUS YHEPTUU
B TEIJIOBBIX MpOLIECCAX
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
27 "TennoBele ABJIcHU. VI3MeHeHNE bubmorexa OK
T .\ https://m.edsoo.ru/ff0a832
arperaTHbIX COCTOSIHUM BEIECTBa
KonTponbhas pabota no teme "Temnossie
28 sBiecHKs. VI3MeHEHHNe arperaTHbIX bubmorexa OK
T | p https://m.edsoo.ru/ff0a86ae
COCTOSIHUH BEIeCTBa
79 Onektpuzanus Tein. JIBa poaa
ANEKTPUUECKUX 3aPsI0B
30 VYpok-uccrnenoBanue "IneKTpu3aLus Tel
MHAYKIHUEN U IPU CONPUKOCHOBEHUN"
31 B3aumMopeiicTBue 3apsyK€HHBIX TeJl. 3aKOH bubmmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
32 Dnektpudeckoe nosie. HampsikeHHOCTD bubnuorexa [JOK

QJICKTPHUYCCKOI'O ITOJIA. HpI/IHI_II/IH

https://m.edsoo.ru/ff0a8a0a




CYIICPIO3HUIUHU ITICKTPUICCKHX I10JI e

Hocurenn OJICKTPHUYCCKUX 3aps10B.

33 .
DOneMeHTapHbIi 3apsia. CTpoeHue aroma
34 IIpOBOAHMKY U TUAIIEKTPUKU. 3aKOH bub6muoreka [IOK
COXPaHEHUS JIEKTPUUECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amau Ha npUMEHEHNE CBOKCTB bu6muoreka [IOK
DJIEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKHUI TOK, YCIOBUS €ro
36 cyuiecTBoBaHus. lcTouHUKU Bubmmorexa [IOK
ym ’ https://m.edsoo.ru/ff0a95a4
AIIEKTPUUECKOTO TOKA
37 JlecTBUS SIEKTPUUECKOr0 TOKa bubmorexa [TOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccienosanue "Jleiicteue
38 AJIEKTPUYECKOTO I10JIs1 Ha IPOBOJIHUKHU U 1
JURJIEKTPUKA"
39 DNEeKTpUYECKNN TOK B METaJlIaX, KUIAKOCTIX bubmuoteka [IOK
U raszax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas EMb U €€ COCTaBHbIC YACTH
A1 Cuna Toka. Jlaboparopnas pabota 0.5 bu6muoteka [IOK
"N3mepeHue u peryIupoBaHue CUIIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
DJeKTpUYecKoe HanpsikeHue. BonbTMerp.
42 JlaboparopHas pabota "N3mepenue u 0.5 Bubmmorexa [JOK
patopHai p P ' https://m.edsoo.ru/ff0a9%¢14
peryaupoBaHue HaNpsKEHUs
13 ConpoTuBIiieHUE TPOBOAHUKA. Y ACIBHOE bu6muoteka [IOK
COIIPOTHBJICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopaTopHas paboTta "3aBUCHMOCTh 1 bubnuoreka [JOK

SJICKTPUYICCKOTO COMMPOTUBJICHUA
IPOBOAHHKKA OT €0 AJIMHbLI, IO 1

https://m.edsoo.ru/ff0aa738




MMOTICPCUYHOI'0 CCUCHUA U MaTepI/IaJ'Ia"

3aBHCHUMOCTH CHIIBI TOKA OT HAIpPsoKCHUA.

bu6nuoreka [IOK

45
3akon Oma 1t ygacTka 1enu https://m.edsoo.ru/ff0aad4a
JlaGopatopHas pabota "HccnenoBanue
46 3aBUCHUMOCTH CUJIbI TOKA, UAYIIETO Yepe3 bu6mmotexa [IOK
pE3UCTOpP, OT COPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKEHUs1 Ha pe3ucrope”
47 [TocnenoBarenbHOE U apaJUIEIbHOE
COEIMHEHHUSI IPOBOJHUKOB
JlaboparopHas pabota "IIpoBepka mpaBuia
43 CJIO’KEHUS HAIIPSKEHUH TIPU bubnuotexa [JOK
[OCJIENOBATEIbHOM COEAUHEHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopoB”
JlaboparopHas padota "IIpoBepka mpaBuia
49 s CI:IJ'IBI 1ioml:[ U Ina anienLIP;OM ' Bubmmorexa I[IOK
g P P " https://m.edsoo.ru/ff0aadle
COEIMHEHUH PE3UCTOPOB
50 Pewenune 3anau Ha npuMeHeHue 3akoHa Oma bubnmoreka [JOK
JUTS PA3JIMYHOTO COEIMHEHUS ITPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUYECKOTO TOKA. bubnmoreka [JOK
3akoH [xoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JlaboparopHas pabota "OnpenencHue bu6muoteka [IOK
paboThI ¥ MOITHOCTH AJIEKTPUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
DJeKTpUYECKUe e U MOTPEOUTEnu
53 ANIEKTpUIECKOi SHEpruu B ObITY. KopoTkoe Bubmmorexa [JOK
P P Y. Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME bubmuoreka [JOK

"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela
U UX B3auMoJencTBusl. I10CTOSHHBII

https://m.edsoo.ru/ff0abd2c




AIEKTPUUYECKUN TOK"

KonTponbhas pabota no teme
"DnekTpuueckue 3apsabl. 3apsHKeHHBIE Tena

bu6anoreka LIOK

55 . .
U UX B3auMojercTBus. I1oCcTOSHHBIH https://m.edsoo.ru/ff0abea8
ANEKTPUIECKUH TOK"
56 ITocTossHHBIC MArHUTHI, X B3aNMOICHCTBHC
57 VYpok-uccienoBanue "M3ydyenue nonei 1 bu6mmoteka [IOK
TTOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
53 MarnutHoe noJjie. MarHuTHoO€ moJie 3eMJid U but6mmoreka [IOK
€ro 3HaUE€HHE UIA KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
OmneiT Opcrena. MarHuTHoe 1osie
59 AJIEKTPUUYECKOTO TOKa MarHuTHoe 1mose bubmorexa OK
p https://m.edsoo.ru/ff0ac1d2
KaTYIIKH ¢ TOKOM
[IpumeHeHre 37IEKTPOMAarHuTOB B TEXHUKE.
60 JlabopatopHas pabora "U3yuyeHue neiicTBusd 0.5 buGnnorexa LIOK
PaTOpHad p Y y ' https://m.edsoo.ru/ff0ac74a
MarHUTHOTO TI0JIS Ha TTPOBOJIHUK C TOKOM
DNEeKTPOABUTATEIb MOCTOSIHHOTO TOKA.
Hcnons3oBanue 31eKTpoiBUraTesci B
61 TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE bubmorexa OK
yerp . P pTe. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas padota "KoHCcTpyHnpoBaHue U
u3y4eHue paboThl AJIeKTpoaBUTaTess'
62 OmnbiTel @apanes. 3aKOH IEKTPOMArHUTHOU
naaykuuu. Ipasuio Jlenna
DnexTporenepatop. CrocoObl MOTydeHHS
63 AIIEKTPUYECKON SHEPTUH. DIEKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX UCTOUHHUKAX YHEPTUU
64 [ToaroroBka Kk KOHTPOJILHOU PabOTE MO TeMe

"DNeKTpUUeCcKue U MarHUTHBIC SIBJICHUS"




65 KonTponbhas pabota no teme | bubnuorexa [JOK
"DneKkTpuYecKue U MarHUTHBIC SIBJICHUS " https://m.edsoo.ru/ff0acb14
66 PesepBHblii ypok. Pabora ¢ Tekcramu 1o | bubmuoreka [IOK
teme "TeruoBele sBieHnA" https://m.edsoo.ru/ff0accSe
67 PesepBHblii ypok. Pabora ¢ Tekcramu 1o 1 bu6bnuoreka LIOK
teMme "[1oCTOSHHBIN 21eKTpUYeCKuil TOK" https://m.edsoo.ru/ff0acdc6
68 PesepsHblii ypok. Pabora ¢ TekcTamu mo 1
TeMe "MarauutHble sBJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME
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