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MNOSACHUTEJIbBHAS 3AITMCKA
[Iporpamma o ¢huznke Ha ypoBHE OCHOBHOTO 001IEr0 00pa30BaHMs COCTaBlIeHa Ha OCHOBE MOJIOKEHHH
u TpeOOBaHMU K pe3ysibTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTelIbHOI MPOTpaMMBI,
npencrasiaeHHbix B @I'OC 00O, a Taxke ¢ yu€roMm QenepanbHOi pabodel mporpaMMbl BOCHHTAHHS H
Konuenuun npenonaBanus yueOHoro npeamera «@u3nkay.
Copepxanue mporpaMMbl 1Mo (U3UKE HAMPaBICHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOYYarOIIUXCsl ¥ OPraHU3aINI0 N3ydeHus (U3UKU Ha JIESITeILHOCTHON OCHOBE. B mporpamme
1o (hM3HMKe YyYUTHIBAIOTCS BO3MOKHOCTH y4eOHOro mpeamera B peanusamuu tpeboanuit ®I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3ylibTaTaM OOy4eHHsI, a TAKKe MEXKIPEIMETHBIC CBS3H
€CTeCTBEHHOHAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO O0IIIEro 00pa3oBaHMs.
[IporpamMma o ¢u3MKe yCTaHABJIMBAET paclpe/ielieHne yueOHOro Marepuaia o rojaMm ooydenus (1o
KJlaccaMm), IpeiaraeT NpUMEPHYIO MOCIe10BaTENbHOCTh U3YUEHHsI TEM, OCHOBAaHHYIO HA JIOTMKE pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U YyUETE BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.
[Iporpamma no ¢pusmke pa3paboTaHa C 1I€IbI0 OKa3aHUs METOINYECKONW MOMOIIM YUUTENIO B CO3/1aHUU
paboyeil mporpaMMsl 10 y4eOHOMY ITPEIMETY.
®u3nKa ABISAETCS CUCTEMOOOPA3YIOIIMM Il €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEJAMETOB, MOCKOJIBKY
(bM3UYeCKre 3aKOHBI JIe)KAT B OCHOBE IMPOIECCOB U SIBIICHUM, U3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTPOHOMUEH
u ¢puznyecKkoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, IPEIOCTaBIIIET Hanboee
sICHbIE 00pa31bl MPUMEHEHUS HAyYHOTO METO/1a TO3HAHMSI, TO €CTh CII0CO0a MOTYyYeHHsI JOCTOBEPHBIX 3HAHUM
0 MHUpe.
Onna w3 TJIaBHBIX 3a7a4 (PU3NIECKOTO 0Opa3oBaHUs B CTPYKType OOIIero oOpa3oBaHUS COCTOWUT B
(hopMHUpPOBaHUH €CTECTBEHHOHAYYHOM IrpaMOTHOCTH M MHTEpEca K HayKe y 00y4daromuxcsl.
N3yuenue ¢pu3nku Ha 6a30BOM YpPOBHE IpENIOJIaraeT OBJIAJICHUE CIEIYIOIMUMUA KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIINMH €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
® HayyHO OOBSICHSTH SIBIICHUS;
® OILIEHUBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO HUCCIIEIOBAHMUS;
® UHTEPNPETUPOBATH JAHHBIE M HCIIOJIb30BAaTh HAy4YHbIE JOKa3aTeNIbCTBA Ui IMOJyYeHUS
BBIBOJIOB.
enn w3yueHuss (HU3MKM Ha YpOBHE OCHOBHOTO oOmIero oOpa3zoBaHms ompeneiacHsl B KoHienuu
npenogaBanus yueOHoro npeamera «dusuka» B 00pa3oBaTeabHBIX OpraHnu3anusax Poccuiickoit deaepanun,
peayn3yIoNMX OCHOBHBIE 00Ie00pa3oBaTeNbHble MPOrpaMMBbl, YTBEpKIEHHOU pemenuem Komteruu
MunucrtepctBa npocsernieHus: Poccutickoit @enepanuu (mpotokoi ot 3 aekadps 2019 r. Ne [1K4BH).
Hesun nzyyenus Gu3UKu:
e npuoOpeTeHre HHTepeca U CTPEMJICHHS 00YyUJaloLIMXCs K HAYYHOMY U3YUEHUIO IPUPO/IbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

® pa3BUTHE NPEJCTaBICHUI O HAyYHOM METOJie MO3HaHMS U (OPMHUPOBAHUE HCCIIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

e (opmupoBaHHE HaAyYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa U3y4yeHHUsI OCHOB CTPOCHHSI MaTepUU U
(GbyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (opmupoBaHue MpeACTaBICHUN O PoMu (U3UKUA A Pa3BUTHS JPYTUX ECTECTBEHHBIX HaYK,
TEXHHUKHU U TEXHOJIOTHUH;

e pa3BUTHE NPEICTABICHUNA O BO3MOXHBIX cdepax Oymayiiedt mpodeccCHOHaIbHON AeATeIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJaJIbHEHIIeMy 00YUYEHHUIO B 3TOM HAIIPaBJICHUH.
JlocTikeHre 3TUX IeNiell mporpaMMbl Mo (U3MKE Ha YpOBHE OCHOBHOTO oOIIero oOpa3zoBaHHUs
o0ecreunBaeTcsl pelIeHueM CIeIyonX 3a1ay:
e npuoOpeTeHHe 3HAaHUM O JUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHe YMEHUH ONHCHIBaTh U OOBACHATH (DU3MYECKHE SBJICHUS C HCIOJIb30BaHUEM
MOJTy4YE€HHBIX 3HAHUM;

® OCBOEHHME METOJIOB pPELICHHs MPOCTEHIINX pPAacUETHBIX 3a/lad C HCIOJIb30BAHUEM (HU3MUECKUX
MojieNiel, TBOPUECKUX M MPAKTUKOOPUEHTHPOBAHHBIX 33/1ay;

e pa3BHUTHE yMEHUI HAOIIOAATH MPUPOAHBIC SBJICHUS U BBITIOIHATE OMBITHI, Ta0OpaTOpPHBIEC paOOTHI U
HKCTIIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCTIOIb30BAHUEM U3MEPUTEIbHBIX PUOOPOB;



e OCBOEHHE NMPUEMOB PabOTHI ¢ HHPOPMaLKEH (PU3UUECKOTO COAEpKaHMs, BKItOYast HH(POPMAIUIO O
COBPEMEHHBIX JIOCTHKECHUAX (PU3HMKH, aHATTN3 M KPUTHUECKOE OIICHUBAaHKE HH(POPMALINH;
e 3HAKOMCTBO co cdepamu mpodeCcCHOHATHHON AEATEIbHOCTH, CBSI3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHKEHHUAX (PU3MUECKON HAYKH.
Ha uzyuenue ¢pusuku (6a30BbIl ypOBEHB) HA YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHUs OTBOIUTCS
238 4gacos: B 7 kiacce — 68 wacoB (2 gyaca B Hezien0), B 8 kiacce — 68 wacoB (2 yaca B HeIeN0), B 9 kimacce
— 102 gaca (3 gaca B HeeINIO).

[Ipemnaraembiii B mporpamMMe 1o (U3HKE TEpeUYeHb JIA0OPATOPHBIX PAOOT M OIBITOB HOCHT
PEKOMEH/IaTebHBIN XapaKTep, YIUTENb JeIaeT BEIOOP MPOBEACHUS JIa0OPATOPHBIX padOT M OIIBITOB C yU4ETOM
WHJIMBUIYAIBHBIX OCOOCHHOCTEM OO0YYarOIIMXCs, CIUCKA SKCICPUMEHTAIBHBIX 3aJaHUi, MpeajiaracMbIX B
pamMKax OCHOBHOTO rOCYIapCTBEHHOTO dK3aMeHa Mo (PHu3UKe.

COAEP KXAHUE OBYUEHUS
8 KUIIACC

Pa3nen 6. TenyioBble ABJIEHHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KHHETHYECKON TEOPUH CTPOCHHS BeliecTBa. Macca U pa3mMepbl
aTOMOB M MOJIeKYJI. OMBITHI, TOITBEPKIAIOIINE OCHOBHBIE TIOJIOKEHHS MOJIEKYISIPHOKHUHETUYECKON TEOPHUH.

Monenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucrannuyeckue u aMmopQHbie
tena. OOBSICHEHHE CBOWCTB Ta30B, JKUJIKOCTEH W TBEPABIX TEJT HA OCHOBE TOJIOKEHUN MOJEKYISIPHO-
KUHETHYECKOM Teopru. CMauMBaHUE U KaWJUIIPHbBIC SBJIEHUS. TemIoBOe paclIuUpEHHUE U CHKaTHE.

Temmepatypa. CBs3p TeMmepaTrypbl CO CKOPOCTHIO TEIUJIOBOTO JBWMKEHHUS YacTHIl. BHYTpeHHsA
sHeprus. CrocoObl M3MEHEHHS BHYTPEHHEW SHEpPTrHH: TeIulonepeaadya W coBepiieHue padoTel. Bumbl
TETUTOTIEPEIauy: TEIIONMPOBOAHOCTh, KOHBEKITUS, H3TyUeHHE.

KomnuecTBo Temnotel. YaenbHas TEMIOEMKOCTh BEHIECTBA. TeMI000OMEH M TEIUIOBOE pPaBHOBECHE.
VYpaBHeHue TemnoBoro 6ananca. [napienue u oTBepAeBaHNE KPUCTALTHYECKUX BEIIECTB. Y IeIbHAs TEII0Ta
mnaBneHus. [lapoo6pazoBanue u kouaeHncanus. Mcnapenne. Kunenue. Y aenbHas TeniaoTa napooOopa3oBaHusl.
3aBUCUMOCTb TEMITEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO TaBJICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIMBA. Y IeabHasl TEMJI0Ta CTOPaHUSL.

[Tpunnumer pabotel TeroBbix auratenei KIIJ[ TemmoBoro mpurarens. TemsoBbie ABUTaTenud u
3al[uTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHHMS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MTPOIIECCaX.

Jemoncmpayuu.

Ha6nronenne 6poyHOBCKOTO JIBHYKEHUS.

Ha6mronenue auddysuu.

HalGnronenue siBIeHU I CMauyMBaHUS M KalTWJUISIPHBIX SIBICHUH.

Hab6nrogenue TenioBoro pacuiupeHus Tel.

N3menenue naBieHus ra3a mpu K3MEHEHUH 00bEMa M HarpeBaHWH WA OXJIaXKICHHH.
[IpaBuna usmepeHus TemMneparypsl.

Bunapl Tenionepenayu.

OxnaxiIeHUue IPU COBEPILICHUH PAOOTHI.

HarpeBanue rpu coBepiiieHur paboThl BHEITHUMH CHJIAMH.

0. CpaBHeHHE TEIIIOEMKOCTEH pa3IMUHbIX BEIIECTB.

1. HaGnronenue KumeHus..

12. HaGnroieHre moCTOSIHCTBA TEMIIEpaTyphl TIPU TIJIaBJICHUU.

13. Mopenu TEIUIOBLIX ABUTATEIIEH.

Jlabopamopuwvie pabomot u onvimol.

OnbITHI MO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TMPUTSKEHHUS.

OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.

OnbITHI M0 HAOTIOACHUIO TETIJIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEll.
Omnpenenenre AaBleHUs BO3yXa B OalsIOHE MITPHIIA.

OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHUS BO3/yXa OT €ro 00bEMa M HarpeBaHUS WUITU
OXJIQXKICHHSL.
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6. IIpoBepka runore3bl JUHEHHOW 3aBUCUMOCTHU JUTMHBI CTOJIOMKA KMJIKOCTH B TEPMOMETPHUECKON
TpyOKe OT TeMIepaTyphl.

7. HabnromeHue W3MEHEHHS BHYTPEHHEHW SHEPrUW Tella B pe3ylbTaTe Teruiomnepenaadyd M paboThI

BHEIIIHUX CHUJL.

UccnenoBanue siBlieHUs TEIIOOOMEHA MTPU CMEIIMBAHUU XOJIOIHON U TOpsYeit BOJIbI.

Onpenenenre KOMUYECTBA TEIUIOTHI, TOJYYCHHOTO BOJIOW TIPH TEIJIOOOMEHE C HArpeThiM

METAJUTMYECKUM [TUITMHAPOM.

10. Onpenenenne yaenpHOM TETNIOEMKOCTH BEIIECTBA.

11. VccnenoBanue mporiecca uCnapeHus.

12. Onpenenenre OTHOCUTEIBHOM BIAKHOCTH BO3yXa.

13. Onpeznenenne yaenbHOM TEIUIOTHI IJIABICHUS JIbA.

Paznen 7. DiiekTpuyeckne 1 MATHUTHbIE SIBJICHUS.

Onektpuzarus Tei. J[Ba poja sMeKTpUYECKUX 3apsAnoB. B3zaumMoseicTBre 3apsOKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTb CUJTBI B3aUMO/ICHCTBUS 3aPSDKEHHBIX TEJI OT BETUYUHBI 3apsIIOB U PACCTOSTHUS MEXKTY
TeJIaMu).

Onektpuyeckoe moje. Hanpsk€HHOCTH  diekTpudeckoro mojs. [IpuHIum  cymepro3uiuu
ANIEKTPUYECKHX OJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3apsiioB. DJEMEHTapHbINM 3nekTpudeckuil 3apsn. CrpoeHue aroma.
[TpoBOIHVMKH U TUAAEKTPUKU. 3aKOH COXPAHECHUS IEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUN TOK. Y CIOBUS CYIIECTBOBAHMS JIEKTPUIECKOTO TOKa. VICTOYHUKY TIOCTOSIHHOTO TOKA.
JIefCTBUSI DIIEKTPUUECKOTO TOKA (TEMIOBOE, XUMHUUYECKOe, MATHUTHOE). DIEKTPUUECKUN TOK B KUJKOCTIX U
raszax.

Onektpuueckass nenb. Cuna Toka. OnekTpuueckoe HampspkeHue. CoNpoTHUBIEHUE MPOBOJHUKA.
VY nensHOE conpoTHBiIeHUE BenlecTBa. 3akoH Oma aiisa ydactka nenu. [locnenoBarensHoe M napajjiesibHOE
COEIMHEHUE MPOBOJHUKOB.

Pabota w MomHOCTH 3yeKTpuueckoro Toka. 3akoH JDkoyma—Jlenna. DnexkTpudeckue Lenu |
MOTpeOUTENH dNEKTPUUEcKOi sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrosiHHBIE MarHuTHI. B3anmoielicTBrE MOCTOSTHHBIX MarHUTOB. MarHuTHoe noJie. MarautHoe noisie
3eMiid M ero 3HadyeHue I Ku3HM Ha 3emyie. OnbIT Dpcrena. MarHuTHoe Moje 3JEKTPUYECKOro0 TOKA.
[IpuMeHeHne 5SIEKTPOMarHUTOB B TEXHUKE. JleiCTBME MarHUTHOIO TOJiI HAa NPOBOJHUK C TOKOM.
DneKTpoABUTraTeNb NOCTOSHHOIO TOKa. Vcronbp30BaHue 3JEKTpOABUTaTENIed B TEXHUUYECKUX YCTPOMCTBAX U
Ha TpaHCHOpTe.

OnbiTel Dapanes. SBiaeHue 37eKTpoMarHuTHOM HMHAYKIUU. [IpaBuio JleHma. DiekTporeneparop.
CriocoObl OTyYeHHSI IIEKTPUUYECKOM SHEPTUU. DIEKTPOCTAHIIUU HAa BO30OHOBIISIEMbIX UCTOYHUKAX DHEPTHH.

Jemoncmpayuu.

DnekTpusanus Teil.

JIBa pojia AIEKTPUYECKHUX 3apsiI0B U B3aUMOJEHCTBUE 3apsSKEHHBIX TEll.
YCTpOKCTBO U AEUCTBUE DIIEKTPOCKOIIA.

DneKTpoCcTaTUYECKask UHIYKLUS.

3aKOH COXpaHEHUs EKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AUDITEKTPUKH.

MopenupoBaHu€e CUIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
HcTroyHukH NOCTOSTHHOTO TOKA.

JlericTBUS SIIEKTPUYECKOTO TOKA.

0. DnexTpuuecKuil TOK B )KHJIKOCTH.

1. Ta30BbI# pazpsz.

12. smepeHue Cuibl TOKa aMIePMETPOM.

13. 3mepeHune eKTpUIecKoro HampsHKeHUs BOIBTMETPOM.

14. PeocTtaT u Mara3uH COMPOTUBJICHHIA.

15. B3aumoelicTBHE IOCTOSTHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOXKHOCTH Pa3AelieHus TIOJIOCOB MarHMTa.
17. MopaenupoBaHre MarHUTHBIX TOJIEH MMOCTOSTHHBIX MAarHUTOB.

18. OmeIT Opcrena.

19. MarauTtHoe noJie TOKa. DJIEKTPOMarHuT.
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20. JleficTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.

21. DneKTpoABUraTeNh MOCTOSHHOTO TOKA.

22. UccrienoBanue sIBICHUS SJIEKTPOMArHUTHON MHTYKIIHH.

23. OnbiTer Dapajes.

24. 3aBUCUMOCTD HaNpaBJICHUS HHIYKIIMOHHOTO TOKA OT YCIOBHM €ro BOSHUKHOBEHHUS.

25. DIEKTpOTEeHEePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnuie pabomul u onvimol.

OmnbITH IO HAOTIOICHHUIO IEKTPU3AIMH TEJI MHAYKIIHEH U IIPH CONPUKOCHOBEHHU.

HccnenoBanue qeicTBUS IEKTPUIECKOTO TIOJISI HA IIPOBOAHUKH U TUDIICKTPUKH.

C6opka u mpoBepka pabOThI AIMEKTPHUECKON IETH MOCTOSTHHOTO TOKA.

V3mepenue u peryimpoBaHne CHIIBI TOKA.

W3mepenune u peryimpoBaHne HANPSKEHUSL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA

Y HaNpsDKEHUS Ha PE3UCTOPE.

7. ONBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTH AIIEKTPUYECKOTO COTPOTUBIICHHUS MPOBOJHUKA OT €r0
JUTUHBI, TUIOIIA/IN TIONIEPEYHOTO CEYCHHUSI U MaTepuraa.

8. IlpoBepka mpaBWiIa CIIOKEHHUS HANPSDKEHUH TIPH  TOCIIEAOBATEIFHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUJIBI TOKA MPH MMAapaUIEITFHOM COSTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AMEKTPHUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

11. Onpenenenne MOITHOCTH AIEKTPUIECKOTO TOKA, BBIICIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JIAMIIOUKY, OT HAIpsHKCHUS Ha HEH.

13. Onpenenenne KII1JI HarpeBaTens.

14. ViccnenoBaHre MarHUTHOTO B3aUMOJICHCTBUS TIOCTOSTHHBIX MAarHUTOB.

15. U3y4yeHre MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB MPHU X 00bETMHEHUU U pa3ICJICHUN.

16. UccnenoBanue AeCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOAEUCTBUS KATYILIKK C TOKOM U MarHuTa OT
CHJIBI TOKA U HApaBJICHUS TOKA B KAaTYIIKE.

18. U3yyenue neiicTBUS MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KoncrpynpoBaHue U U3y4eHHE paOOThI 3JIEKTPOIBUTATEIIS.

20. Usmepenne KII]] anekTpoaBuraTeIbHOM YCTAHOBKH.

21. OnbITEl MO MCCIEAOBAHUIO SIBJICHUS DJIECKTPOMAarHUTHOM WHIYKLHHU: HCCIEAOBAHHE U3MEHEHMI
3HAYEHUS U HANPABJICHUS UHIYKIIMOHHOTO TOKA.

ogakrwdE

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUA ITPOI'PAMMDBI I1TO ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3NKku Ha ypOBHE OCHOBHOTO oOOIIero oOpa3oBaHUsl HAMpaBICHO Ha JIOCTHKEHHE

JIMYHOCTHBIX, METAIPEAMETHBIX U IIPEAMETHBIX O6pa3OBaTeJ'IBHI>IX PE3YJIbTATOB.

B pesynbrate u3ydeHus Gu3MKM Ha ypoBHE OCHOBHOI'O 0011ero o0pa3oBaHus y o0yydaromierocst OyayT

C(bOpMI/IpOBaHbI CJICAYHOUC JINYHOCTHBIC PE3YJIbTAThI B HaCTU:

1) naTprMoTH4eCKOro BOCIIUTAHUS

[J mposiBJIeHHE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3HUECKOil HAYKH;

[J IEeHHOCTHOE OTHOIIEHUE K JOCTHKEHUAM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa’KIaHCKOI0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHUSA:

[J TOTOBHOCTh K aKTUBHOMY yYacCTHIO B OOCYXJACHHH OOIIECTBEHHO 3HAUYMMBIX M STHUYECKHX MPOOIIEeM,
CBSI3aHHBIX C MTPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUH (DU3HKY;

[J 0CO3HaHME BaXXHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B IEATEILHOCTH YYEHOTO;

3) 3¢TeTH4YeCKOr0 BOCIIUTAHMS:

[J BOCHIPHUSITHE SCTETHUECKUX KaueCcTB (PU3NUECKON HayKH: €€ TapMOHUYHOTO MOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOI'0 MO3HAHMA:

[J oco3HaHHWE LEHHOCTH (PU3MUECKON HAyKHM KaK MOIIHOTO HMHCTPYMEHTA IMO3HAaHUS MHUpPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLLEN KYJIBTYPHI;

] pa3BUTHE HAYYHOU JTFO003HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON e TEIbHOCTH,



e 5) ¢popMupoBaHus KyJIbTYPbI 3/I0POBbS H IMOIMOHATBLHOTO 0JIATOMOIYYHS:

e [] oco3HaHue IEHHOCTU 0€301acHOro 00pa3a )KU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE, BAXKHOCTH
mpaBwiI 0O€30MacHOTO TOBEACHUS HA TPAHCIOPTE, HA JOPOrax, C DSJICKTPHUUYECKUM U TEIUIOBBIM
000pyIOBaHUEM B JOMAITHUX YCIOBHSIX;

e [] chopMupoBaHHOCTH HaBBIKA PedUICKCHH, TIPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa y
JPYroro 4eioBeKa;

e 6) TPyI0OBOIr0 BOCIIUTAHUA:

e [] aKTHBHOE y4acTHE B PCIICHUU MTPAKTHICCKUX 3314 (B paMKaxX CeMbH, 00pa30BaTeIbHOM OPraHN3alliu,
ropoja, Kpas) TEXHOJOTHYECKOW M COLMAIBHON HAMpaBJICHHOCTH, TPEOyIOIIMX B TOM YHCIE U
(bU3NIEeCKUX 3HAHUM;

e [] mHTEpEC K NPAKTHYECKOMY U3YUCHHUIO MPOQPECCHIA, CBA3aHHBIX C (PU3UKOI;,

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

e [] opueHTanus HA MPUMEHEeHNUE PU3NUECKUX 3HAHUH [Tl PEIICHUS 3a/1a4 B 00JIaCTH OKPYKAOIIIEH CpeIbl,
TJITAHUPOBAHUS TIOCTYITKOB M OIIEHKH X BO3MOYKHBIX MOCJIEACTBUH /TSI OKPYXKAIOIIEH CpeIbl;

e [] oco3HaHME II00ATHHOTO XapaKkTepa KOJIOTHIECKUX MPOOJIEM U MyTeH MX PEIICHHUS;

e §8) ajanTauMu K U3MEHSIOUIUMCS YCJIOBUSIM COUMATBHOM M NPUPOIHOM Cpe/bl:

e [] moTpeOHOCTH BO B3aMMOJIEUCTBUM TIPH BBHITIOJHEHUU WCCIICIOBAHUNA U TPOEKTOB (PHU3NUECKON
HaIPaBJICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

e [ MOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHIECKYIO JIeSITEIbHOCTD;

e [] moTpeOHOCTH, B (POPMHUPOBAHWUU HOBBIX 3HAHUI, B TOM YHCIe (OPMYIHUPOBATH HJICH, TOHSATHS,
TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SBICHUSAX;

e [] oco3HaHue Ne(UIIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00JaCTH (DU3HKY;

e [] ruIaHUpPOBAHUE CBOETO PA3BUTHS B IPHUOOPETECHUH HOBBIX (PM3MUECKUX 3HAHUH;

e [] cTpemJIeHHE aHATM3UPOBATH U BBISIBIISITH B3AaUMOCBSI3H ITPUPO/IBI, OOIIECTBA U SdKOHOMHKH, B TOM YHCIIE
C UCIOJIb30BaHUEM (DPU3UICCKUX 3HAHUI;

e [] omeHKa CBOMX JEHCTBHH C y4€TOM BIHUSHUS Ha OKPYKAIOIIYIO CPEIy, BO3MOXKHBIX TJI00aTbHBIX
OCJIEACTBUI.

METAINIPEAMETHBIE PE3YJIbTATBI
B pesynprare ocBOeHus mporpaMMbl M0 (HU3MKE HAa YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS Y
oOyuarorierocst Oyayt copMupoBaHbl MeTampeaMeTHbIe Pe3yJabTaThbl, BKIIOYAIONINE TO3HABATEIbHBIC

YHUBEpCAIbHBIC yUCOHBIC ACHCTBHUS, KOMMYHHUKATUBHBIC YHUBEPCAJIbHBIC YICOHBIC ICUCTBUS, PETyIATHBHBIC

YHUBEpCAIbHBIC YUCOHbIE NCHUCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBu:

BBISIBJISITH U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUIN);

yCTaHABIMBaTh CYIIECTBEHHBIN TPH3HAK KIACCU(PHUKALUU, OCHOBaHUS Uil OOOOWICHHS U
CpaBHEHUS;

BBISBIISITH  3aKOHOMEPHOCTH UM TIPOTHUBOPEYHS B paccMaTpuBaeMbIX (aKTax, ITaHHBIX W
HaOJIOJICHUSIX, OTHOCSIIIUXCS K (PU3UUECKUM SIBIICHHSM;

BBISIBIISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U NPU M3YYEHUH (HU3MYECKUX SIBICHHH W IPOIECCOB,
JIe1aTh BBIBOJBI C WCIIOJIB30BAaHUEM JICITYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOYEHUH, BBIJIBUTAThH
TUIIOTE3bI O B3aUMOCBS35X (PU3NUYECKUX BEJIMYUUH;

CaMOCTOSITEJIbHO BBIOMpaTh cHoco0 pemieHuss ydyeOHOW (¢u3nyeckod 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHAHTOB pELICHMs, BBIOOpP HambOosiee MOAXOJAIIEr0 € YYETOM CaMOCTOSATENIBHO
BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCKHe 1eiicTBUA.

HCIIOJIb30BATH BOIIPOCHI KaK HCCJIeI0BATEIbCKUI HHCTPYMCHT IIO3HAHU,

ONpoBOAUTL II0 CaAMOCTOSATCIIBHO COCTABJICHHOMY IUIAHY  OIIBIT, HECJIOXKHBIN (I)I/ISI/I‘-ICCKI/Iﬁ
OKCIICPUMCHT, HeOO0JIbIIIoE HCCICI0OBAHUC (I)I/I3I/I‘-ICCKOFO SABJICHUS

OLICHUBATHL Ha IPUMCHUMOCTDH U TOCTOBCPHOCTDH I/IH(pOpMaLII/IIO, MOJIYYCHHYIO B XOIC UCCIICAO0OBAHMA
HJIN DKCIICPUMCHTA,



CaMOCTOSITENIBHO  (hOPMYTUPOBATh O0O0OOIIEHUST W BBIBOJBI IO pe3ylibTaTaM MPOBEIEHHOTO
HAOIIO/ICHUS, OTIBITA, UCCIICIOBAHHSI,

MIPOTHO3UPOBATH BO3MOXKHOE JajbHEHIIee pa3BuTHE (GU3NYECKUX MPOIECCOB, a TAK)KE BBIBUTATH
MIPEITOJIOKECHHUS 00 UX PA3BUTHH B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Padora ¢ undopmanueii:

MPUMEHSTH Pa3IMYHBIC METO/Ibl, HHCTPYMEHTHI U 3aIIPOChI IPU OUCKE B 0TOOpe WH(POPMALIUU HITH
JAHHBIX C YYETOM IPEIOKEHHON YueOHOH (PU3NUECKOM 3a/1auu;

aHAJTM3UPOBATh, CUCTEMATH3MPOBATh W HHTEPIPETUPOBATH MH(OPMAIMIO PA3IMYHBIX BHUIOB U
(dbopM TIpeICTaBICHNS;

CaMOCTOSITEILHO ~ BBHIOMpAaTh  ONTUMaNbHYIO  (opMy  mpejacTaBieHuss UHPOpMALUU U
WLTIOCTPUPOBATH PelIaeMble 33a4i HECTIOKHBIMH CXeMaMH, AUarpaMMaMi, HHOU TpaduKoi U ux
KOMOUWHAITHSMH.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHbLIC y‘{eﬁﬂble JeHCcTBHUA:

B X0/JIe OOCYXXJIEHUsI yueOHOTO MaTepuala, pe3yJbTaToB Ja00OPaTOPHBIX padOT U IPOEKTOB 3a/1aBaTh
BOITPOCKHI IO CYIICCTBY 06cy>1<z[aeM0171 TEMBI U BBICKA3bIBaTbh UCHU, HALICJICHHBIC HA PCIICHUEC 3a1a4n
U Tojiiep kaHue 0J1arokenaTeIbHOCTH OOIICHMS;

COTMOCTABJIATh CBOM CYXJIEHHUS C CYXKACHMSIMH JPYrMX Y4YaCTHHKOB JAMajora, oOHapyKUBaTh
pa3IM4Me U CXOJICTBO MO3UIIN;

BbIpaXXaTb CBOIO TOYKY 3PCHHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX;

NyOJIMYHO TPEACTaBIATh PE3YJIbTaThl BBIIOJHEHHOTO (DU3MUECKOTO OMbITa (IKCIEPUMEHTA,
HCCTIeI0BaHUs, IPOCKTA);

IIOHUMATH U UCII0Jb30BaTh NPCUMYILICCTBA KOMaHHHOﬁ u HHJIHBH}IyaHLHOﬁ pa6OTBI IIpH pCIICHUN
KOHKPETHOM (pr3nyecKkoi mpoOIemMsl;

IIpUHUMATh LEJIN COBMECTHOU ACATCIIBHOCTH, OPraHU30BbIBATH JleI\/'ICTBI/IH no eé JOCTNKCHHUIO:
pacrpenensaTh pojr, 00CYyKIaTh MPOIECCHl H PE3yIbTaThl COBMECTHOM paboThl, 000011aTh MHEHUS
HECKOJIBKUX JTIOACH;

BBITIOJIHATH CBOIO YacThb pabOThI, JOCTUTasi KAUECTBEHHOTO Pe3yibTaTa [0 CBOEMY HAINPaBJICHUIO U
KOOPJIUHUPYSI CBOU JEMCTBUS C JPYTUMHU WIEHAMU KOMaH/Ibl;

OIICHMBATh KAayeCTBO CBOEro BKJaJa B OOMIMM NOPOAYKT IO KpPUTEPHUSIM, CAMOCTOSTEIbHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE 1elCTBHS
Camoopranuszanmsi:

BBISIBJISITH MMPOOJIEMBI B )KU3HEHHBIX M YUSOHBIX CUTYAIMAX, TPEOYIOMIUX IS perieHus (GU3NIECKUX
3HAHWI;

OPHEHTHPOBATHCS B PA3IMYHBIX TOAXO0JAX TMPUHATHS PEmIeHUH (MHAMBUIYATbHOE, MPUHATHE
pelieHus B TPyMIe, IPUHATHE PEIISHUN TPYIIION);

CaMOCTOSITEIIPHO COCTaBIIATh AITOPUTM PEIICHUs (U3UYECKON 3a/1aui WIIM TIJIaHA MCCIICOBAHUS C
y4€TOM MMEIOIIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh IpeiaraeMbie
BapUaHTHI PEIICHUI;

JIeNaTh BHIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBIN HHTEJJIEKT:

J1aBaTh aIEKBATHYIO OLIEHKY CUTYalLlMH U MpeJylaraTh IaH e€ H3MEHEeHMs,;

OOBSICHATh MPUYMHBI JOCTIKEHHS (HEIOCTH)KEHUs) Pe3y/IbTaTOB JESATEIbHOCTH, J1aBaTh OLEHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJI BBIIOJIHEHUS (PU3MUECKOTO
UCCIIEIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHMBIIUXCS CHUTYaIH,
YCTaHOBJICHHBIX OLTMOOK, BOSHUKIINX TPYAHOCTEH;

OILICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHSIM;

CTaBUTh ce0sl Ha MECTO JAPYroro yeioBeka B XOJ€ CHOpa MM JAUCKYCCUH Ha HAay4dHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

MpPU3HABATh CBOE MPABO Ha OUIMOKY NMpHU peleHUH (U3UYECKUX 3a/7a4 WIM B YTBEPXKICHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO JAPYIroOro.



MNPEIMETHBIE PE3YJIbTATHI
K koHiy oOy4eHuss B 8 kjiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM ypPOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh y O0OyHAIOIINXCS YMEHUI:

UCII0JIb30BATh IMOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHME aTOMOB U MOJIEKYII,
arperaTHbIC COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE M aMop(HbIe Tella, HACHILEHHBIH U
HEHACBILEHHBIH Tap, BJIAXKHOCTb BO3[yXa, TEMIIEPATypa, BHYTPEHHSS OJHEPIUs, TEIIOBON
JBUTaTeb, OJJIEMEHTApHBIM 3JEKTPUUYECKUN 3apsi, OSJIEKTPUUECKOEe I10Jie, IPOBOJHUKH MU
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pasnuyath ABJICHUS (TEIUIOBOE pacIIMpEHHE M C)KaTue, TeIulolepeaaya, TeIIOBOE paBHOBECHE,
CMauMBaHME, KaNWUISPHbIE SIBJICHUS, WCIApEHHE, KOHJEHCAIUs, IUIABJIEHWE, KpUCTaJUIM3alus
(oTBEepaeBaHME), KWUIIEHUE, TeIulonepenaya (TEMIONPOBOJHOCTb, KOHBEKLUS, U3JIy4YEHUE),
ANIEKTpU3aLUg  TEJ, B3aUMOJEHUCTBUE 3apsAA0B, JEHCTBUS DIIEKTPUYECKOIO TOKa, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBHE MAarHUTHOTO IOJISI Ha MPOBOJAHHUK C TOKOM,
AJIEKTPOMArHUTHas MHAYKLHS) 10 OMUCAHMIO MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBIEHUE W3YUYEHHBIX (U3NYECKUX SBJICHHUI B OKpYy)KaloIlleM MUpPE, B TOM YHCIIE
¢buznueckue SBICHUS B IPUPOJE: MOBEPXHOCTHOE HATSKEHHUE U KallMJUIIPHBIE SIBJICHUS B IPUPOJE,
KpUCTAJLJIBI B IpupoJe, usinydyenue ColHila, 3aMep3aHue BOJOEMOB, MOPCKUE Opu3bl, 00pa3oBaHue
pOChl, TyMaHa, WHEs, CHEra, JJIEKTPUYECKHE SBICHHA B aTrMocdepe, SJIEKTPUYECTBO KUBBIX
OpraHU3MOB, MarHUTHOE TO0JIe 3eMJIH, JApeil( MOJIOCOB, POJIb MAarHUTHOTO MOJS IS JKU3HHU Ha
3emiie, MOJSIPHOE CUSHUE, NPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 3a/lauy B y4eOHYIO, BBIJIENSTH
CyIIECTBEHHbIE CBOICTBA (MIPU3HAKN) PU3NUECKUX SBIICHUII;

OTHCHIBATh U3yYEHHBIE CBOMCTBA TEN U (PU3UYECKHUE SBIICHUS, UCIIOJIB3YS (PU3NYECKHE BEIMUMHBI
(TemmepaTypa, BHYTPEHHSSI SHEpPrusi, KOJUYECTBO TEIUIOTHI, yAelIbHas TEIJIOEMKOCTh BEIIECTBa,
yllenbHas TEIUIOTa MJIaBJIEHUS, Y/elbHas TEIUIOTa 1apooOpa3oBaHus, yAeabHas TEMI0Ta CrOPaHus
TOIUIMBA, KOA(QQUIMEHT MOJIE3HOTO JAEHCTBMS TEIJIOBOM MAIIWHBI, OTHOCHTEIbHAs BIAXKHOCTh
BO3/lyXa, JJIEKTPUUYECKUI 3apsi, cuja TOKa, JJIEKTPHUUECKOE HaNpsHKEHUE, CONpPOTHBIICHHUE
IIPOBOJIHUKA, YAEIbHOE CONPOTUBIIEHUE BEIIECTBA, pa00Ta M MOIIIHOCTB IEKTPHUUECKOTO TOKA), IPH
ONKCAaHUM MPABUWIBHO TPAKTOBATh (PM3MYECKUN CMBICI MCIOJIb3YEMbIX BEJIMYUH, 0003HAYEHUS U
eIMHUILBl (PU3MYECKUX BEIMYUH, HAXOIUTh (OPMYINbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMUYUHY C JPYTMMHU BEJIUYMHAMM, CTPOUTH I'paQUKH H3YYEHHBIX 3aBUCHUMOCTEH (U3UYECKUX
BEJIMYUH;

XapakTepu30BaTb CBOICTBAa Tell, (U3MUECKUE SIBIEHUS M IPOLECCHI, HCIOJIb3Yys OCHOBHbIE
MIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOpHM CTPOCHUS BEIECTBA, MPUHIUI CYHNEPIO3ULUH
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpAaHEHUs 3apsaia, 3akoH OMa aj1s yyacTKa LeNH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs SHEPT UM, IIPU TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA
U 3aIIMChIBaTh €0 MaTeMaTHYECKOE BhIPAKEHUE;

OOBSICHATh (PU3MUYECKHE MPOLECChl U CBOICTBA Tel, B TOM 4YMCIE€ M B KOHTEKCTE CUTyallui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYMHHOCIEACTBEHHbIE CBS3H, CTPOUTh
oOBsicHeHHEe U3 1—2 JIOTMYECKMX IIaroB ¢ OMOpOi Ha 1—2 M3y4yeHHBIX CBOMCTBA (HU3HUECKUX
SBJICHHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a7ayd B 2—3 JEWCTBUS, MCHOJIB3yd 3aKOHbI U (DOpPMyJbl, CBS3bIBAIOIIUE
¢u3nyeckue BEIMYMHBL: HAa OCHOBE aHAJM3a YCIOBHS 33/a4M 3alHChIBaTh KPAaTKOE YCIOBUE,
BBISBJIATH HEJJOCTATOK JAHHBIX JUIS pEIlIeHUs 3a]jauil, BBIOUPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE
115 €€ pelleHus], IPOBOIUTh PacU€Thl U CPABHUBATH MOJIyYEHHOE 3HaYeHHUE (PU3HMUECKON BEITUYHHBI
C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh IPOOIEMbl, KOTOPbIE MOKHO PELIUTh MPU NOMOIIM (PU3MUECKHX METOJIOB, UCIIOJIb3YS
ONMCAHUE HCCIIEOBAHMS, BBIAEIATH INPOBEPAEMOE MPEAIOIO0KEHUE, OLEHUBATh IPABHIBHOCTD
MOPsIZIKA TPOBEIEHUS UCCIEA0BAHNS, AETIaTh BbIBOBI;

MPOBOJIUTH OMBITHI 10 HAOIIONEHUIO (PU3MUYECKUX SIBICHUH WM (U3WYECKUX CBOMCTB Tem
(KanuJUIApHBIE SIBIEHUS, 3aBUCUMOCTD JIaBJIEHHUs BO3yXa OT ero 00bEMa, TemMreparypbl, CKOPOCTH
mporecca OCTHIBAHUS W HArpeBaHUs MpPHU M3IyYEHHUH OT I[BETa HW3JIydaromled (MOTJoIiaromeil)
MIOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATYpPHI )KUIKOCTH U IIJIOLIAN €€ OBEPXHOCTH,



JIEKTpU3ALUA TEI U B3aUMOJIEHCTBHE 3JIEKTPUUECKUX 3aps0B, B3aUMOJIECHCTBUE IOCTOSHHBIX
MarHyWTOB, BU3YyaJIM3allisl MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB, JEHCTBUS MarHUTHOTO TTOJIS
Ha IIPOBOJHHUK C TOKOM, CBOMICTBa 3JEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBUIaTENsl MOCTOSIHHOTO
TOKa): (hOpMYIHUPOBATH POBEPSEMBIEC TPEIOIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEATIOKEHHOTO
000pyZI0BaHUs, OMUCHIBATH X0 OTBITa U (POPMYIIMPOBATH BHIBOBI;

BBIIIOJIHATH IPSIMbIE U3MEPEHUSI TEMIIEPATyphl, OTHOCUTEIILHON BIA)KHOCTH BO3/1yXa, CHJIbl TOKa,
HaNpsOKEHUS C KCIIOJIb30BAaHHEM AHAJIOTOBBIX NPUOOPOB M JATYMKOB (PU3UYECKUX BEIHUWH,
CpaBHUBATh PE3YIbTATHl U3MEPEHUH C YIETOM 3aJaHHON a0COJIFOTHON TOTPEIIHOCTH;

MPOBOJIUTh HCCIECIOBAHMWE 3aBUCHMOCTH OJHOW (PU3MYECKOH BEIWYMHBI OT JPYroil c
HCI0JIb30BAHUEM NPAMBIX U3MEPEHHUH (3aBUCHUMOCTbH COIIPOTUBIIEHHS MPOBOJHUKA OT €0 JUIMHBI,
IJIOLIA/IM TTONIEPEYHOIO CEYEHUS U YAEIBbHOIO CONPOTHUBIICHNUS BELIECTBA IPOBOIHUKA, CUJIbI TOKA,
UJYIIET0 Yepe3 MPOBOJIHUK, OT HAPSDKEHUS Ha IPOBOJHUKE, UCCIIEI0BAHUE MOCIEI0BATEILHOTO U
NapajuleIbHOTO COEIMHEHUHN NMPOBOIHUKOB): IMJIAHUPOBATh HCCIEA0BaHUE, COOUPATh YCTAHOBKY U
BBINIOJIHATh U3MEPEHUS, CIeayd NPeUIOKEHHOMY IUIaHy, (UKCUPOBATH PE3yJbTaThl MOJYyYEHHOM
3aBUCHUMOCTH B BUJI€ TaOJIMI U TPpapMKOB, 1€1aTh BHIBOBI 10 PE3YJIbTaTaM MCCIIEOBAHUS;
MIPOBOJUTH KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BEIWYMH (yAeNbHas TEIIOEMKOCTb BEIECTBa,
COMPOTHUBIIEHUE TPOBOJHUKA, paboTa M MOUIHOCTh DJEKTPUUECKOTO TOKAa): IUIAHUPOBATH
U3MepeHus, coOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJlenys MPEJIOKEHHOW WMHCTPYKIHUH, U
BBIUMCIIATH 3HAYCHUE BEJTMYNHEI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MacCHOCTH U padoTe ¢ JabopaTOpHBIM 000PYAOBaHHUEM;
XapaKTepU30BaTh NPUHIUIBI AEHCTBHS U3YYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPONCTB C ONOPOi
Ha MX omMcaHus (B TOM 4HCIE: CHCTEMa OTOIUIEHHMsS JOMOB, TMTPOMETp, MapoBas TypOWHa,
aMIepMeTp, BOJIBTMETpP, CUETUYMK 3JIEKTPUUYECKOM HHEPruH, 3JIEKTPOOCBETUTENbHbIE MPUOOPHI,
HarpeBarebHbIE AIEKTPOIPUOOPHI (IIPUMEPHI), HEKTPUUECKUE MTPETOXPAHUTENH, HIEKTPOMArHUT,
JIEKTPOJBUIaTENb MOCTOSIHHOTO TOKA), MCIOJIb3Yysl 3HAHHUs O CBOMCTBaX (PU3MUECKUX SBICHUH U
HE0OXoauMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTblE€ TEXHUYECKHUE YCTPOWCTBA M H3MEpUTENbHbIE NMPHOOPHI MO CXeMaM U
CXEMAaTUYHBIM PUCYHKaM (KUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIIb
BHYTPEHHEI0 CrOpaHHs, NIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl AJICKTPUYECKHUX Ienel ¢
MOCJIEI0BATEIbHBIM U MApaJlIeIbHBIM COEIMHEHUEM JIEMEHTOB, pa3iInyas yCIOBHbIE 0003HAUEHUS
3JIEMEHTOB JIEKTPUYECKUX Lieneil;

IPUBOAUTE TNPHUMEPHl (HAXOAUTh MHGOPMALMIO O MpPUMEpPax) MPAKTUYECKOI'O MCIIOJIb30BaHMS
¢bu3nyecKkrux 3HaHUI B NOBCETHEBHOM JKU3HU JUIsl oOecrieueHHs: 6e3011acCHOCTHU MPpHU 00palleHUH ¢
npubopaMu M TEXHUYECKUMM YCTPOWCTBAMH, COXPaHEHHs 3I0pOBbS M COOJIOAECHUS HOPM
9KOJIOTHYECKOT0 MTOBEICHUS B OKPYKAIOLIEH Cpefie;

OCYLIECTBIATh MOUCK HH(opManuu Quznyeckoro cojepkanus B IHTepHeTe, Ha OCHOBE
UMEIOIIUXCS 3HAHUN U MTyTEM CPaBHEHUS JONOJHUTEIbHBIX MCTOUHUKOB BBIJEIATh HHPOPMALIHUIO,
KOTOpast ABJSETCA NPOTUBOPEUMBOM HIIM MOXKET ObITh HEIOCTOBEPHOM;

UCIOJIb30BATh [TPU BHINIOJIHEHUH YU€OHbIX 3a/IaHUH HAy4YHO-TIOMYJIAPHYIO JIUTEPATypy PU3NUECKOTO
COJIepXKaHUs, CIIPaBOYHbIE MaTepHuajbl, pecypchl ceTu VIHTepHeT, BiageTb NpUEMaMU
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3zoBaHus MH(GOpMAIMK U3 OJTHON 3HAKOBOM CUCTEMBI B APYT'YIO;
co3/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPATKHUE YCTHBIE COOOIIEeHHs, 00001mas nHpopMaIHio 13
HECKOJIbKUX HCTOYHMKOB (DPM3NYECKOTO COAEp)KaHHUs, B TOM 4YHCIE IMYyOJIWYHO MPEICTABIATH
pe3yabTaThl IPOEKTHOM WIIN UCCIIEA0BATENIBCKOM AEATEIbHOCTH, IPU 3TOM IPAMOTHO UCIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, CONPOBOXK/JIATh BBICTYIIJICHUE IPE3EHTAIIUEH;
IIPU BBINIOJHEHUU Y4YEOHBIX MPOEKTOB M HCCIEAOBAHMM (PU3MUECKUX IPOLIECCOB pPACHpPEAEsTh
00513aHHOCTH B TPYINIE B COOTBETCTBUM C MOCTABICHHBIMU 3aJlauaMy, CJIEIUTh 32 BBINOJIHEHUEM
IUTaHa JeWCTBUIN U KOPPEKTHPOBATH €T0, aJIEKBaTHO OLIEHUBATh COOCTBEHHBIH BKJIA/l B IESITEIBHOCTD
TpYIIBI, BBICTpaUBaTh KOMMYHHKAaTHMBHOE B3aWMOJICHCTBHE, NPOSBIIsAS TOTOBHOCTH pa3peuiarhb
KOH(QJIUKTBI.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosnuecTBO 4acon DJIeKTPOHHBbIE
o HaumeHnoBaHue pa3esioB U TeM (uudposbIe)
Ne n/m OporpaMMBb Beero KO;!TpOJIbeIe HpﬁaKanecm/le 06pA30BATEIBHbIE
padoTsI padoThI pecypest
Paznen 1. TensioBble siBJIeHUsT
11 CtpoeHme U CBOMCTBA BEIIECTBA 7 bubmmorexa ITOK
' P H https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
12 Tenossie nporeccer 21 ! > https://m.edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznea 2. DyleKTpuYecKHe M MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apsibl. 3apSKEHHbIE Tela 7 1 bubnuorexa [JOK
' U UX B3aUMOIEHCTBUE https://m.edsoo.ru/7f4181ce
. . bu6moreka [IOK
2.2 [TocTosSTHHBIN SNIEKTPUUECKUN TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 MarHuTHBIC SBIICHHS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.4 DneKTpoMarHuTHasE UHIYKITUS 4 https://m.eds0o.ru/7f4181ce
Hroro no pazgeny 37
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 3 14.5
MNOYPOYHOE INIJNTAHUPOBAHHUE
8 KJIACC
No KoauvecTBo yacoB Jara JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Kontpoabnbie | IlpakTuyeckue w3ydenus o0pasoBaTejibHbIE
padoTsI padoThbI pecypcbl



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OcHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-

bubmuoreka [JOK

1 KHHETUYECKOUN TEOPUHU U UX OTIBITHBIC https://m.eds00.ru/ff0a5256
IO ITBEPOK ICHUSI
2 Macca u pa3Mep aTOMOB U MOJIEKYII
3 Moaenu TBEpPAOTO, )KUAKOTO U bubnuoreka [JOK
ra3000pa3HOro COCTOSIHUM BEIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHNE CBOMCTB TBEPAOTO, JKHUIKOTO U
4 ra3000pa3HOro COCTOSTHUH BEIIeCcTBa Ha
OCHOBE TIOJIO’KEHHUI MOJIEKYJIPHO-
KUHETUYECKON TEOPUH
5 Kpucrannmaeckue u amopdusie Tena bubmorexa [TOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. bu6moreka [IOK
[ToBepXHOCTHOE HATSHKEHHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacmmpeHne U cxaThue bubmorexa [TOK
https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBs3b TeMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBF)KCHHS YaCTHUII
9 Bayrpennsis sueprusi. CriocoObl H3BMEHEHHS bu6mmoreka [IOK
BHYTPEHHEH SHEPTUH https://m.edsoo.ru/ff0a5c60
10 Buab! Tenonepenaun bubmorexa LIOK
https://m.edsoo.ru/ff0a6412
Ypok-koudepennus "IIpakTuyueckoe
HCIT0JIb30BaHNE TEIJIOBBIX CBOMCTB bu6mmoreka [JOK
11 .
BEIIIECTB U MaTEPUAJIOB B IIEJIAX https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"
12 KomnuectBo TenmnoTel. Y AeabpHas bu6mmoreka [JOK
TEIIOEMKOCTD https://m.edsoo.ru/ff0a6976
13 YpaBHEHHE TEIIOBOTO OanaHca. bubnunoreka [JOK
TennooOMeH H TEIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas pabota "MccrnenoBanue BuGnuotexa LOK
14 SIBJICHUS TEIUI00OMEHA MPY CMEIIMBAHUN

XOJIOAHOM U ropsue Boab!"

https://m.edsoo.ru/ff0a6a98
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Pacuer xonudecTBa TEILIOTHI,

15 HE00X0AMMOTO JJIsl HarpeBaHus Teja u
BBIZICIISIEMOTO MM MIPH OXJIAXKICHUU
JlaboparopHuas padota "Onpenernenue bubnmoreka [JOK
16 o " .
yJIeIIbHOM TEIIOEMKOCTH BEIECTBA https://m.edsoo.ru/ff0a6bb0
OHeprus TOIIMBA. Y ieibHAasl TEIJIOTa bubnuorexa [JOK
17 .
CrOpaHus https://m.edsoo.ru/ff0a7b5a
IInaBnenue u oTBEp/ICBaHUE
18 KPUCTALTMYECKUX I”;?J'I VY nenbHas TerioTa bubmorexa [TOK
P ihde https://m.edsoo.ru/ff0a71d2
TUTABJICHUS
19 JlabopaTtopHnast pabota "Onpenenenue bubnuorexa [JOK
yIebHOM TETIOTHI TUIABJICHHUs Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue 1 KOHJIEHCAIHSI. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunienne. Y nenpHas Tennora
napooOpa30BaHMs M KOH/ICHCAIIUH. bubmuotexa [JOK
21 .
3aBHCHMOCTbH TEMITEPATYPHI KUTICHHS OT https://m.edsoo.ru/ff0a786¢
aTMOC(hEepHOTO TaBJICHUS
Bnaxxnocts Boznyxa. JlabopaTopHast pabota
22 "Omnpenenenue gﬁocmenﬁmﬁinamfwcm bubmorera [TOK
peil N https://m.edsoo.ru/ff0a7628
BO3/IyXa
23 Pemenue 3a1a4u Ha onpenieieHUE
BJI&KHOCTH BO3/TyXa
[TpuHIUIBEI paOOTHI TEIJIOBBIX JABUTATEIICH.
24 [TapoBas TypOuHa. JIBurarenb BHyTPEHHETO
CrOpaHus
o5 KIIJI TenmoBoro aurarens. TemnaoBeie bubnuoreka [JOK
JIBUTATEJIN M 3aIUTa OKPYXKAOIICH CPe/Ibl https://m.edsoo.ru/ff0a7c7c
26 3aK0H COXpaHCHUS U TPEBPAIICHUS
SHEPrUU B TEIIOBBIX MPOIIECCaX
[ToaroroBka K KOHTPOJBHOM paboTe MO
! " P P bubnmuoreka [JOK
27 teme "TemnmoBele sBiaeHU. I3MeHeHne

arperaTHbIX COCTOSIHUM BCH_IGCTBa"

https://m.edsoo.ru/ff0a83f2
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KontponsHas padora o Teme "TemioBsie

bubmuoreka [JOK

28 SIBIICHHUSL. £/I3MeHeHI/Ie"arperaTHHx https://m.edsoo.ru/ff0ag6ae
COCTOSIHUH BEIECTBA
29 Dnektpuzarus Ten. [[Ba pona
AIIEKTPUYECKHX 3apPSI0B
30 VYpok-uccienopanue "IneKTpusaius Tel 1
MHIYKIKWEH U IPU CONPUKOCHOBEHUH"
31 B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH bubnuorexa [JOK
Kysnona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe nojue. HampsokeHHOCTh
32 SHGKTI?I/I‘-IGCKOFO TOJISL. HpI/II)HHI/IH bubmorexa LHOK
" https://m.edsoo.ru/ff0a8ala
CYNEpIO3UINH AIEKTPUUYESCKHX TOJIeH
33 Hocurenn snexTpuvecknx 3apsioB.
DneMeHTapHbId 3apsia. CTpoeHne aroMa
34 [IpoBOAHUKH U AVDIIEKTPUKH. 3aKOH bubnuoreka [IOK
COXpaHEHHS AIICKTPHUUESCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha IPUMEHEHUE CBOMCTB bu6mmoreka [IOK
AIIEKTPUUYCCKHX 3aPSI0B https://m.edsoo.ru/ff0a90cc
o | oo oo B LOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOT0 TOKa
37 JIeficTBUS STEKTPUIECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANIEKTPUYECKOTO T0JIsSI Ha MPOBOTHUKHU U 1
JUAIEKTPUKHU"
39 DNEeKTpUYECKUN TOK B METaJJIax, bubnunoreka [JOK
JKUIKOCTAX Y ra3ax https://m.edso0.ru/ff0a9838
40 DnexTpuyecKkas 1enb U e€ COCTaBHbIE YacTU
Cuna Toka. JlabopatopHas pabota bubnuoreka [IOK
41 " " 0.5 .
V3MepeHue U perylnupoBaHue CHIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DeKTpruecKoe HaHp}I)'I'(eHI/Ie. BonbsT™merTp. Bubnorexa [IOK
42 JIaGopatopHas pabota "HU3mepenue u 0.5

peryiupoBaHue HalpsHKeHus "

https://m.edsoo.ru/ff0a9e14
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CornpoTHBiieHUE POBOAHUKA. Y I€TBHOE

bubmuoreka [JOK

43
COIIPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JIaboparopHas paboTa "3aBHCHMOCTh
3IEKTPUYECKOTO COMPOTUBIICHUS bubnuorexa [JOK

44 .
MPOBOJHUKA OT €r0 JUIMHBI, IIOIIAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEUEHUs U MaTepuaia"
3aBUCUMOCTD CHJIBI TOKA OT HAITPSHKEHUSI. bubnuoreka [JOK

45 .
3akon Oma Jyis yyacTkKa Ienu https://m.edsoo.ru/ff0aad4a
JlabopaTtopHnast padota "HcciaenoBanue

16 3aBUCHUMOCTH CHJIBI TOKA, HAYIIETO Yepe3 bubnuorexa [JOK
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3uctope”

47 [TocenoBarensHOE U TAPATLICTHLHOE
COCJIMHEHUS TIPOBOJTHUKOB
JlabopaTtopHnas pabdota "IIpoBepka mpaBuia

48 CJI0KEHUS HANPSHKEHUN MpH bubmuorexa [JOK
MOCJICIOBATEILHOM COCIUHEHHUH JBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon”
JlabopaTtopHnas padota "IIpoBepka mpaBuia

49 JIsT CEIJ'II)I Promﬁ 1 T1a aHJP;CHB§OM P bubmmorexa ITOK
hit pu map ; https://m.edsoo.ru/ff0aadle
COCTMHCHUH PE3UCTOPOB
Pemenue CHEHHE

o | e e e o B LOK

AU P g https://m.edsoo.ru/ff0aaf8a

MTPOBOTHUKOB

51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. bu6mmoreka [JOK
3akoH J[xoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "OnpeneneHue

52 a60prl u 11:\)/10 I-I;)OCTI/I aneKTpI/IJf{eCKoro bubmorexa LIOK
p " B p https://m.edsoo.ru/ff0ab3e0
TOKa
DneKTpUUYeCcKue IenH 1 MOTPeOuTenu

53 SJIEKT pI/IquKoﬁ :ﬁ{e U B 6II)>IT KopoTtkoe bubmorexa [IOK

P P Y- Rop https://m.edsoo.ru/ff0ab660

3aMbIKaHHe

54 [TonroToBka Kk KOHTPOJBHON paboTe 1O bubnuorexa LIOK

TeMe "DIIEKTPUYECKHE 3apsIbl.

https://m.edsoo.ru/ff0abd2c
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3apsKEHHbIE Tella U UX B3aUMOJEHCTBUSL.
ITocTOSIHHBIN NEKTpUYECKUI TOK"

55

KonTpomapHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsKEHHbIE
TeJla U UX B3auMoAeuCcTBHS. [10CTOSHHBIN
AJIEKTPUYECKHUM TOK"

bubmmoreka [{OK
https://m.edsoo.ru/ff0abea8

56

ITocTosTHHBIE MarHuTHI, UX B3aUMOJICHCTBIE

57

VYpok-uccnenosanue "M3ydenue nonaen
MOCTOSHHBIX MAarHHUTOB'"

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac3d0

58

MaruautHoe 11oj1e. MarauTHoeE 1oJjie 3eMitn
U €ro 3HadyeHue I KU3HU Ha 3eMIIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OmneiT DpcTena. MarautHoe noJie
ANIEKTPUYECKOro Toka MaruutHoe mosie
KaTylKH1 ¢ TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0ac1d?

60

HpI/IMeHeHI/Ie SJICKTPOMAarHuTOB B TCXHUKE.
JlabopaTtopHas pabota "M3yueHue
JEMCTBUSI MAarHUTHOTO TOJIS Ha TIPOBOJIHUK
C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DNeKTpOABUTATENb OCTOSIHHOTO TOKA.
Hcnonb3oBaHue 31€KTpOABUTATENICH B
TEXHUYECKUX YCTPOUCTBAX U Ha
TpaHcrnopte. JJabopaTtopnasi pabota
"KoHcTpyupoBaHue u u3yueHue paboThl
3JeKTpoABUraTess"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiThl Papajes. 3aKoH
3NIEKTPOMAarHUTHOM MHAYKIMU. [IpaBuio
Jlenma

63

DnektporeHepatop. CocoObl MOTydeHUS
AIIEKTPUYECKON SHEPTrUuu. DNEKTPOCTAHIINU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTUH

64

[TonroToBka K KOHTPOJILHOU paboTe 1Mo
TeMe "DIIEKTPUYECKUE U MAarHUTHBIE
ABJICHNA"

65

KonTponpHas paboTa mo Teme
"DIIeKTpUUECKHE U MarHUTHBIE SIBJICHHUS"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0acb14
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PesepBublit ypok. PaboTta ¢ Tekctamu no

bu6mmoreka [{OK

66 teme "TermoBsie siByieHus" . https://m.edsoo.ru/ff0acc5e
67 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1 bubnuorexa [JOK
teme "[1oCTOSIHHBIN JIEeKTPUIECKUi TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHblil ypok. PaboTa ¢ TekcTamu 1o 1
Teme "MaruuTHeie sBICHUS"
OBLIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






