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NNOACHUTEJIBHASA 3AIITUCKA

[IporpamMma 1o ¢u3nke Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHMsl COCTaBlieHa Ha
OCHOBE TOJOXEHUH M TpeOOBaHMN K pe3ynbTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpa3oBaTenbHON mporpammbl, mpencraBieHHbix B OI'OC OO0, a Ttakke ¢ yd€ToM
(dbenepanpHON pabodeil mporpamMmbl BocTuTaHUs ¥ KOHIENIMM TpernojaBaHus y4eOHOTO
npenMera «PU3nKay.
Copepxanue  mporpaMmbl 1o (u3uke — HampaBieHO  Ha  (OPMHPOBaHHE
€CTECTBEHHO-Hay4yHOH TI'pPaMOTHOCTH OOyYaroIMXcs M OpraHu3alMi0 M3ydeHUs (U3MKH Ha
JeSITENPHOCTHOM OCHOBe. B mporpamMe mo (u3MKe yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusamuu  TpeboBanuit PI'OC OOO x mIaHUPYEMBIM JIMYHOCTHBIM U
MeTanpeJMeTHbIM  pe3yinbTaTaM  OOydeHHs, a  TakkKe  MEXIpeIMEeTHble  CBS3U
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEAMETOB Ha YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMUS.
[Iporpamma no ¢u3uke ycTaHaBIMBAeT paclpelesieHue ydeOHOro MaTepuasa 1o rojiam
oOyyeHus (mo KJjaccam), MpelylaraeT MPUMEPHYIO IOCIIE0BAaTEILHOCTE HU3YYEHHs TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHSA IPEAMETHOTO COJEpKaHUS U Y4E€T€ BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIHXCS.
[Iporpamma o ¢usuke pazpaboTaHa C HEIbI0 OKa3aHUS METOIMUECKON MOMOIIU YUUTEIIO
B CO37]aHUM paboyeil mporpaMmbl 10 y4eOHOMY IIPEIMETY.
®du3snka sBISETCS CUCTEMO0OPa3yIOIIMM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB,
MOCKOJIBKY (pr3MUYecKre 3aKOHBI JISKAaT B OCHOBE IPOLIECCOB U SIBJICHUN, N3y4aeMbIX XUMHEH,
Ouosorueii, actpoHoMuel U pusnueckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO
KapTUHY MHUpa, NpPeAOoCTaBisieT Haubojee sCHble 00paslibl MPUMEHEHHs HAay4yHOro METO/a
MO3HAHUSA, TO €CTh CIIO0CO0Aa MOTYYESHHUs JOCTOBEPHBIX 3HAHUHI O MUPE.
Opna U3 THaBHBIX 337a4 (PU3NYECKOro o0pa3oBaHUS B CTPYKType o0Iero oOpa3zoBaHUS
COCTOUT B (POPMUPOBAHMM €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTM M HHTEpeca K Hayke Yy
oOydJaronmxcs.
N3yuenne ¢uznkn Ha 0a30BOM YpOBHE MpENAIofaraeT OBJIAJEHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAYUYHYI0 TPAMOTHOCTb:
® HAy4YHO OOBACHSATH SIBICHUS;
® OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHUS;
® MHTEPHPETUPOBATh JaHHBIE U MCIIOJIB30BaThb HAy4yHBIE J0KA3aTENIbCTBA IS
MIOJIy4EHUS BBIBOJIOB.
Henu wm3yueHust QU3MKUA Ha YpPOBHE OCHOBHOIO OOIIEro oOpa30BaHMs ONpEICICHBI B
Konuenmumn npenopaBanust yueoHoro npenmera «®dusnka» B 00pa30BaTENIbHBIX OpraHU3aALMAX
Poccuiickoit ®enepanuu, peaqu3yrONIMX OCHOBHBIC 00Ie00pa3oBaTelbHbIE IPOTPAMMBI,
yTBepkaAEHHON pemenneM Komnernn MunncrepctBa npocsemieHuss Poccuiickoit ®enepanuu
(npotokon ot 3 nexadbps 2019 r. Ne TIK-4BH).
Henu uzyyenus ¢pusuku:
e [puoOpeTeHHWEe HUHTEepeca U CTPEMJICHUS OOy4aroIuxcs K HAydHOMY HW3YYEHUIO
HPUPOBI, PA3BUTHE UX UHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TMPEJACTABIEHUH O HAydyHOM MeETOJe TO3HaHuA U (HopMupOBaHHE
HCCIIEIOBATEIBCKOIO OTHOIICHHS K OKPYXKaIOUIUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysbTaTa U3y4eHHs] OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (PU3MKH;



e (opMupoBaHHe MPEACTABICHUH O POJIM (PU3UKHU JJIsl PA3BUTHUS IPYIMX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUli;

® Dpa3BUTHE INPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymeid npodeccuoHaIbHON
JeSITeNbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JajJbHEHUIIEMY O0YyYSHHIO B TOM
HaIpaBJICHUU.

JlocTikeHre STHX Ieneil mporpamMmbl N0 (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0pa3oBaHuUs 00ECIIEUNBAETCS PELICHUEM CIEAYIONINX 3a4a4:

e [puOOpeTeHHWEe 3HAHUM O JAMCKPETHOM CTPOEHUHM BEIECTBA, O MEXaHUYECKHUX,
TEIUIOBBIX, JIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

e [puOOpeTeHWE YMEHUH ONMUCBHIBAaTh U OOBACHATH (PU3UUECKUE SBICHHUSA C
MCIIOJIb30BaHUEM TIOJYYEHHBIX 3HAHU;

® OCBOGHME METO/OB pELICHHS NPOCTEHIIUX pacu€THBIX 3a4ay C HCHOJIb30BAHUEM
($u3NYECKUX MOJENEel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

e pa3BUTHE YMEHHUH HaOMOJaThb TPUPOAHBIC SBIEHUS U  BBINOJHATH  OINBITH,
nabopaTtopHble pabOTbl M SKCIEPUMEHTAJIBHBIE MCCIEAOBAaHUSA C MCIOIb30BAaHUEM
U3MEPUTENBHBIX TPHOOPOB;

e ocBOeHHE MPUEMOB pabOThl ¢ HMH(POpMAIMEe (U3NIECKOTO COACpIKaHUs, BKIIOYAs
MHPOPMALIMI0O O COBPEMEHHBIX JAOCTHKEHMAX (HU3UKH, aHAIW3 U KPUTHYECKOE
OlLICHUBaHHE UHPOPMALINY;

® 3HAaKOMCTBO co chepamu npodeccuoHaNbHON AEATeNbHOCTH, CBA3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAaHHBIMH Ha JIOCTHKECHUAX (PU3HMUECKON HAYKH.

Ha u3ydenne ¢usuku (6a30BbINi YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS
OTBOJIUTCA B 8 Kilacce — 68 yacoB (2 yaca B HEJIEIIO).
[penaraemslii B mporpamme 1o Gu3MKe NepedeHb J1adopaTOpHBIX padOT U OMBITOB HOCUT
PEKOMEHATENbHBIA XapakTep, Y4UTelb JelaeT BbIOOp IpoBedeHHs Ja00paTOpHBIX paboT U
OTIBITOB C YYETOM HHIUBUAYAJIBHBIX OCOOCHHOCTEN 00Y4aIONIMXC S, CIIMCKA YKCTIEPUMEHTAIBHBIX

SaHaHHﬁ, npeajiaracMaiX B paMKax OCHOBHOI'O TOCYAApCTBCHHOI'O 9K3aMCHaA I10 (I)I/I3I/IKC.



COIEPKAHUE OBYYEHUA
8 KUIACC

Pasznen 6. TensioBble siBJIeHUA.

OCHOBHbBIE MOJIOKEHUSI MOJIEKYIISIPHO--KUHETUUECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pasMepbl aroMOB W MOJEKyd. OTMbIThI, TOATBEP)KIAIONINE OCHOBHBIC IOJIOKCHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Monenu TBEPIOTO, KHUIKOTO B Ta3000pa3HOr0 COCTOSHUI BemiecTBa. Kpucraminyeckue u
amop¢Hbie Tena. OOBsICHEHUE CBOWCTB Ia30B, JKUIKOCTSH U TBEPABIX TEJ HA OCHOBE TIOJIOKEHUIN
MOJIEKYJISIPHO--KUHETUYECKOW Teopud. (CmauvBaHME W KaNWUIIpHBIE sBiIEHUS. TermtoBoe
paclIupeHue 1 CHKaThe.

Temmepatypa. CBsi3b TeMIIEpaTypbl CO CKOPOCTBIO TEIUIOBOTO JBHMIXKCHMSI YacTHIIL.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEW »OHEPruu: TeIulonepenaya u
coBeplieHre paboThl. Buabl Temonepeaun: TEIIONPOBOIHOCTh, KOHBEKIIHSI, H3IYICHHE.

KomnuectBo Temnorel. YaenpHasd TEIUIOEMKOCTH BeNIECTBA. 1e€IIOOOMEH M TEILIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. I[lnaBneHue u oTBepAeBaHUE KPUCTAIITMYECKHX
BEILIECTB. YJelibHAasl TeryoTta IuiaBieHus. llapooOpasoBanue u koHjeHcauus. Vcmapenwue.
Kunenue. VYnpenbHas Termora mapooOpa3oBaHUs. 3aBUCHUMOCTh TEMIIEPATyphl KHUIEHHUS OT
aTMoc(epHOTro TaBIeHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOIUIMBA. Y IeJIbHAs TEIJI0Ta CrOPAHUS.

[Mpuamuner pabotel TemnoBbix asurareneit KIIJ[ rtemmoBoro pasurarens. TermnoBbie
JIBUTATEJIH U 3aIUTA OKPYXKAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U MPEBPALICHHS SHEPTUH B TEIUIOBBIX IPOLECCAX.

Hemoncmpayuu.

Hab6moienne 6pOyHOBCKOTO JIBHYKCHHUSI.
Ha6mronenue nuddysun.
Habmronenue siBleHM cMauMBaHUS M KalTWJUISIPHBIX SIBICHUI.
Hab6uroieHre TemioBoro pacimpeHus Tel.
N3meHeHue naBieHus ra3a npu M3MEHEHUU 00bEMa U HarpeBaHUU WA OXJIaKICHUU.
[IpaBuna n3MepeHus TeMIepaTypsol.
Buasl remionepenayn.
OxJaxieHre Ipyu COBEpIICHUHN PabOTHI.
Harpesanue npu coBepiieHUN padOThl BHEITHUMH CHIIAMHU.
. CpaBHEHUE TEMIOEMKOCTEN pa3IMUHBIX BEIIECTB.
. HaGmroienue kuneHusi.
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. HabmroteHre mocTosTHCTBA TeMITepaTyphl MPH TUIABIICHUH.

13. Moaenu TenaoBbIX IBUTaTEIEH.

Jlabopamopnuie pabomul u onvimel.

1. OmbITHI MO OOHAPYKECHHUIO NEUCTBUS CHUJI MOJICKYISIPHOTO IPUTSIKEHUS.
OnBITHI IO BRIPAIIMBAHUIO KPUCTANIOB TIOBAPEHHOM COJIM MJIU caxapa.

3. OmnbIThl O HA0JIIOIEHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, KUAKOCTEN U TBEPIBIX TEII.
4. OrmpeneneHue NaBJICHHS BO3AyXa B OAJJIOHE IIMPHUIIA.
5. OmeIThl, JEMOHCTPHUPYIOIIME 3aBHUCHMOCTH JaBJICHHS BO3JyXa OT €ro o0béMa U

HarpeBaHud UJIN OXJIAXKIACHUA.



6. IlpoBepka THMOTE3Bl JIMHEWHOW 3aBUCUMOCTH [JIMHBI CTOJOHWKA JKUIKOCTH B
TEPMOMETPUUYECKOIN TPyOKe OT TeMIIEpaTyphl.

7. HabGmronenue u3MeHEHHs] BHYTPEHHEHW PHEpPrUH Tella B pe3yibTaTe TeIuIonepenadn 1

paboTHI BHEIITHUX CHIL.

8. HccnenoBaHue sBIE€HUS TEIJIOOOMEHA NMPU CMEILIMBAHUU XOJIOAHON U ropsueii BOJIBI.

9. OmpezeneHrue KOJIWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢

HarpeThIM METAININYECKUM LIUITUHAPOM.

10. OmnpenieneHue yaeapHOM TEIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca NCnapeHus.

12. OnpeneneHne OTHOCUTENBHON BIaKHOCTH BO3/TyXa.

13. Onpenenenne yeapHON TEIUIOTHI IIJIABJIEHUS JIbJA.

Pa3nes 7. DiieKkTpu4ecKHe 1 MATHUTHBIC SIBJICHHA.

Onextpuzanus Teia. JBa poja aneKTpuyeckux 3apsnoB. B3aumonelicTBue 3apsyKeHHBIX
tes. 3akoH KynoHa (3aBHCHMMOCTb CHJIBI B3aUMOJICHCTBUS 3apsKCHHBIX Tel OT BEIMYHHBI
3apsiIOB U PACCTOSTHUS MEXKIY TEIAMM).

Dnektpuyeckoe noje. Hanpssk€HHOCTh 3nekTpudeckoro nosist. [IpuHoun cynepno3unuu
JIEKTPUUYECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsiioB. DJIEMEHTapHBIM 3jeKTpuueckuil 3apsa. CTtpoeHue
aTtoma. [IpoBOIHMKY U ANAIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

ONEeKTpUYecKUd TOK. YCIOBHS CYLIECTBOBAHMS JJIEKTPUUECKOrO TOKa. VcTouHMKH
MOCTOSIHHOTO TOKa. JIeWCTBUS AJIEKTPUYECKOrO0 TOKa (TEMIOBOE, XHMUYECKOE, MAarHUTHOE).
DIIEKTPUUYECKUI TOK B )KHUJIKOCTSX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnekTpudeckoe HampspkeHue. ConpoTHBIIEHUE
MIPOBOJIHMKA. YJIEJIbHOE CONpPOTHBIEHHE BemecTBa. 3akoH Owma g y4acTKa LEMH.
[locnenoBarenbHOE U MapaIEIbHOE COEUHEHUE TPOBOHUKOB.

PaboTa 1 MOITHOCTH AJIEKTPUYECKOTO TOKa. 3akoH Jxoyns—JleHna. DnekTpruuecKue enu
Y IOTpeOUTENH IIEKTPUUECKOM 3Heprun B 6bITy. KopoTkoe 3aMbikaHUe.

IlocrosiHHble MarHuTHL. B3auMozaeicTBHE NOCTOSHHBIX MAarHUTOB. MarHutHoe IIOJIE.
MarnuTtHOoe noje 3eMJIM U €ro 3HaYeHHe NI KU3HA Ha 3emiie. OnwiT Dpcrena. MarautHoe mosie
3JIEKTPUYECKOTO TOKa. [I[puMeHeHne 31eKTpOMarauToB B TeXHUKe. [[eficTBUe MarHUTHOrO MOJIs
Ha TMPOBOJHUK C TOKOM. OJIEKTPOJBUIaTelb IOCTOSHHOIO ToKa. [cmosb3oBaHue
AJEKTPOABUraTeIe B TEXHUYECKUX YCTPOIICTBaX U Ha TPAHCIOPTE.

OnbiTel  @apanes. SBiaeHue saekTpoMarHuTHOM  wHAYKuWU. [lpaBuno  JleHma.
OnextporeHepatop. CrocoObl MONYyYEHHS AJIEKTPHUECKOW HHEPruu. DIEKTPOCTAHIMH Ha
BO300HOBJISIEMBIX UICTOYHUKAX YHEPTUU.

emoncmpayuu.

OnexTpu3anus Tell.

JIBa poza 31EKTpUYECKUX 3aps10B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U JEHCTBUE IEKTPOCKOIIA.

DnexTpocTaTHuecKast UHIYKIIHS.

3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI0B.

[IpoBOIHMKYN U AUBIIEKTPUKHU.

MonennpoBaHuE CUIIOBBIX JIMHUHI 3JIEKTPUUECKOTO MOJIS.

HcToyHMKH TOCTOSIHHOTO TOKA.
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JIefiCcTBHS DIIEKTPUYECKOTO TOKA.
10. DJIEKTPUYECKUH TOK B JKHIKOCTH.



11.
12.
13.

14

I"a3oBbIi1 pazps.
H3mepenne cuiibl TOKa aMIepMETPOM.
H3mepenue 371eKTpUYeCcKOro HanpsKEHHs BOJIBTMETPOM.

. PeocTaT u Mara3uH cCOnpoTHBIICHUMN.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

BiaumopeiicTBuEe MOCTOSTHHBIX MarHUTOB.

MopenrpoBaHre HEBO3MOKHOCTHU Pa3eIeHHsI TIOJI0COB MarHUTA.
MOI{CJII/IpOBaHI/IC MarHUTHBIX IT0JIE€H ITOCTOSIHHEBIX MarHUTOB.
OmneIT OpcTena.

MarauTHo€ 1moJie ToKa. DJIEKTPOMarHur.

JleiicTBrE MarHUTHOTO TOJIS HA TIPOBOIHUK C TOKOM.
DNIEKTPOABUTATENb IIOCTOSTHHOTO TOKA.

HccnenoBanue aBiIeHUs 3JIEKTPOMAarHUTHOM UHIYKLIHH.

Onsitel Dapanes.

3aBUCHUMOCTh HapaBiICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUN €ro BOZHUKHOBEHUSI.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopusie padomot u onvimel.
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10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 110 HAOTIOEHUIO SJIEKTPU3ALIUYU TeJ UHIYKIIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJI HA IPOBOJIHUKH U AUDJIEKTPUKH.
CoOopka u mpoBepKa padOThI ANEKTPUIECCKON IETH MOCTOSHHOTO TOKA.

M3MepeHne U peryJInpoBaHNUEe CUIIBI TOKA.

W3mepenue u perylnnpoBaHue HaIPSKEHHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, HIYLIETO YEPE3 PEIUCTOP, OT COIPOTUBIICHUS
pPEe3UCTOpa U HANPSKEHHS Ha PE3UCTOPE.

OneITel, JEMOHCTPUPYIOLIME  3aBUCUMOCTb  DJIEKTPUYECKOTO  CONPOTUBIICHUS
IPOBOJIHUKA OT €r0 JJIMHBI, IUIOIAU TONEPEYHOT0 CEYEHHS U MaTepHara.

[IpoBepka mpaBmiia CHOXKEHHUS HANPSHKEHUM INPU MOCIEI0BATEIbHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

IIpoBepka nmpaBuiia 1J1s CUJIBI TOKA NIPY APAJLIEIBHOM COEJUHEHUH PE3UCTOPOB.
OnpeneneHue pabOTHI AIEKTPUUYECKOTO TOKA, HIYLIETO Yepe3 Pe3UcTop.

OnpeneneHre MOIIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIETIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIbI TOKa, WAYLIETO Yepe3 JIAMIIOUKY, OT HaIlpsHKEHUS
Ha HEW.

Onpenenenue KIIJ[ narpesarens.

HccnenoBanne MarHuTHOTO B3aUMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

W3ydyeHne MarHUTHOrO IMOJISI MOCTOSHHBIX MArHUTOB MpPH HUX OOBEAMHEHUM U
pa3JelIeHNN.

HccnenoBanue 1elCTBUSA DIIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOAECHCTBUS KATYIIKU C TOKOM U
Mar"ura OT CHJIbl TOKAa M HaIIPABJICHUS TOKA B KaTYIIKE.

W3ydeHne aeicTBUSI MATHUTHOTO IIOJI HA IPOBOJHUK C TOKOM.

KonctpyupoBaHnue u usyueHue paboThl 3JI€KTPOBUTATEIS.

Nzmepenue KIIJ[ anekTpoaBUraTtenbHON yCTaHOBKH.

OnpITEl MO HCCJIENOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WMHIYKIUHU: HCCIIEJOBaHHE
WU3MEHEHUH 3HAYCHMsI U HAIIPABJICHUS UHAYKIMOHHOTO TOKA.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

N3y4eHnue GU3NKM Ha ypOBHE OCHOBHOI'O 0OIIEro 0O0pa30BaHMs HAIPaBICHO Ha JOCTIKCHHE

JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U IIPCAMCTHBIX 06p330BaTCHBHHX PE3YyJIbTAaTOB.

B pesymbrare wusydeHus QU3MKM Ha YpOBHE OCHOBHOTO OOIIETO OOpa3oBaHHs Y

oOy4arorierocs OyayT chOpMHPOBAHBI CJICAYIONTNE THIHOCTHBIE PE3yIbTaThl B YaCTH:

1) maTpMoTH4eCKOro BOCIIUTAHUS:

— TIPOSIBJICHWE HMHTEpPeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKON (HU3UYECKOM
HayKU;

— [IEHHOCTHOE OTHOIICHHUE K JOCTHKEHUSIM POCCUNUCKUX YUEHBIX --(PU3UKOB;

2) rpa:kIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTh K AKTHBHOMY YYacTHIO B OOCYXKJIEHUH OOIIECTBEHHO 3HAYMMBIX U ATHUECKHX
po0JieM, CBSI3aHHBIX C MTPAKTUYECKUM MPUMEHEHHEM JJOCTHKCHHUA (DU3UKU;

— OCO3HAaHHE BAXKHOCTU MOPAJIBHO--3TUYECKHUX TPUHIUIIOB B AESATEIBHOCTH YYEHOIO;

3) 3cTEeTH4eCKOro BOCIMTAHMS:

— BOCIIPHUSITHE 3CTETUYECKHX KauecTB (M3MUYECKON Hayku: €€ TapMOHUYHOIO IMOCTPOCHWS,
CTPOrOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE MEHHOCTH (PU3UYCCKOW HAYKH KaK MOIIHOTO HMHCTPYMEHTAa ITO3HAHUS MHpA,
OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEUIIIEH COCTABISAIONICH KYIbTYPBbI;

— pa3BUTHE HAYYHOU JIF0O03HATEIBHOCTH, MHTEPECA K UCCIEA0BATEIbCKOM 1eATebHOCTH;

5) popmupoBaHuA KYJbTYPbI 310POBbSI M IMOLMOHAJBLHOI0 0JIAT OOy YHS:

— OCO3HaHHE IEHHOCTH 0E30MacHOTO 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTUYECKOM MUPE,
BaXHOCTHU TpaBWJl 0€30MacHOTO MOBEICHUSI Ha TPAHCIOPTE, Ha JAOPOrax, ¢ dJIEKTPUYECKUM U
TEIUIOBBIM 00OPYJOBAaHHEM B JOMAIITHUX YCIOBUSX;

— c(hOpMUPOBAHHOCTH HaBBIKA peQIIEKCHH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TAKOTO Ke
1paBa y IPyroro 4eJoBeKa;

6) TPYyA0BOIr0 BOCIIMTAHMS:

— aKTHBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3aJad (B paMKax CeMbH, 00pa3oBaTEIbHOM
OpraHu3aIuy, ropojia, Kpasi) TEXHOJIOTHYECKOM U COLMaTbHON HAIPAaBIEHHOCTH, TPEOYIOIINX B
TOM 4uCIIe U GU3HYECKUX 3HAHU;

— UHTEpeC K MPaKTUYECKOMY U3YUYeHHIO Mpodeccuil, CBI3aHHBIX C PU3UKOM;

7) 3K0JIOTHYECKOro0 BOCIIMTAHUSA:

— OpHUEeHTalMs Ha MpUMEHeHHe (U3MYECKUX 3HAHMWA [Js pelieHus 3agad B 00JIacTH
OKpY>KaloIlle cpelibl, IUITAHUPOBAHUS TTOCTYIIKOB U OIIEHKU MX BO3MOXKHBIX IMOCJIEACTBUH ISt
OKpYKarollei Cpeabl;

— OCO3HaHHE TTI00ATBFHOTO XapaKTepa KOJIOTHIYECKUX MPOoOJIeM U MyTel UX pelleHHs;

8) ajanTanuu K U3MEHSIOIMMCSH YCJIOBUSAM COUMAILHON U NMPUPOAHON Cpeabl:

— MOTPeOHOCTh BO B3aUMOJICHCTBUY MPH BBHIMIOJTHCHUN UCCIICOBAHHUIA U MPOCKTOB (PU3HUECKON
HaIpaBJI€HHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSM JAPYTHUX;

— IMOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO IS TEIbHOCTD;

— NOTpeOHOCTh B (POPMHUPOBAHUH HOBBIX 3HaHUH, B TOM 4yHciie (JOPMyIUPOBATh UJEH, IIOHATHS,
TUTOTE3bI O (PU3HUECKUX O0BEKTaX U SBICHUSX;



e — 0co3HaHHE 1e(PUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00J1aCTH (PU3HKH;

® — IUIAaHUPOBAHUC CBOCTO PA3BUTHUS B HpI/IO6peTeHI/II/I HOBBIX (1)I/I3I/I‘ICCKI/IX 3HaHPII>i;

® — CTpeMJICHHE aHAJIM3UPOBATH M BBIABISTH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA M SKOHOMHKH, B
TOM YHCJIE C UCTIOJIB30BaHUEM (PUZNUYECKUX 3HAHUM;

e — OLEHKA CBOMX JCUCTBUM ¢ Y4ETOM BIMSHUSA HAa OKPYXKAIOWIYI0 Cpely, BO3MOXHBIX
rJ100aJIbHBIX TOCEICTBUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrate ocBoeHMs IporpamMmsbl 1o (U3UKE Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y oOyuaromierocs OyayT cGOPMHpPOBaHBI MeTaNpeIMeTHBbIE Pe3yJbTaThl, BKIHOYAIOIIUC
MMO3HABATCJIbHBIC YHUBCPCAJIbHBIC yqe6HHe l[ef/'ICTBI/ISI, KOMMYHUKATHUBHBIC YHUBCPCAJIBHBIC
yueOHbIe ISHCTBYS, PETryJIATUBHBIC YHHUBEPCAIbHbIC ydeOHbIC ACHCTBUS.

Ilo3HaBaTeabHBIE YHUBEPCAJIbHbIE yqeﬁnble aedcTBUA

Ba3oBble Jiornueckue AeiicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYLIECTBEHHBIE IPU3HAKU OOBEKTOB (SIBICHUI);
YCTaHABJIMBATh CYLIECTBCHHBIH MPU3HAK KJIACCU(UKAIIMM, OCHOBAHUS JUII 00O0OICHUS U
CpaBHEHUS,

BBISBIIATH 3aKOHOMEPHOCTH M HPOTHUBOPEYHS B PAcCMAaTPUBAeMbIX (pakTax, JaHHBIX U
HAOJIOJICHUSAX, OTHOCSIIUXCS K (PU3NUECKUM SIBICHUSIM;

BBIBJIATh PUYMHHO--CJICJACTBEHHBIC CBSA3M IPHU M3YYCHUH (U3IUUECKUX SIBICHUH H
MPOIIECCOB, JieNaTh BBIBOABI C MHCIOJIb30BAHHWEM JEAYKTUBHBIX M HHAYKTUBHBIX
YMO3aKJIIOYEHHUH, BBIABUTATh TUIIOTE3HI O B3aUMOCBA3IX (PU3NUYECKUX BEIUYNH;
CaMOCTOSITENIFHO BBIOMpATh CIOCOO perieHus: yueOHo# (u3nveckoit 3amaun (CpaBHEHUE
HECKOJIPKUX BapHaHTOB pEHICHWs, BBHIOOpP Hauboliee MOAXOJSIIET0 C y4ETOM
CaMOCTOSITEJIEHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTeabCcKue AeiicTBHSL:

HCIIOJIB30BaTh BONPOCHI KaK UCCIIEN0BATENbCKUI HHCTPYMEHT IO3HAHNS;

MIPOBOAUTH MO CaMOCTOSITEIbHO COCTaBICHHOMY IUIaHY OMbBIT, HECJIOXKHBIA (PU3MYECKUN
9KCHEPUMEHT, HEOOJIBIIIOE UCCIIEe0BaHUE (PU3NUECKOTO SBICHUS;

OLICHMBAaTh HAa NPHUMEHUMOCTb M JIOCTOBEPHOCTh MH(OpMAIHIO, MOJYyYEHHYIO B XOJI€
HCCIIEI0OBAaHUS WIN DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POpMYIHpOBaTh 0000IIEHNS M BBIBOJIBI 10 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHNs, OIIbITA, UCCIICOBAHUS,

MIPOrHO3UPOBATh BO3MOXHOE JajibHEHIIee pa3BUTHE (PU3HUECKUX IPOILIECCOB, a TaKXKe
BBIJIBUTATh MPEATNOJIOKEHHUS 00 X Pa3BUTUH B HOBBIX YCJIOBHUSX U KOHTEKCTaX.

Padora ¢ undopmanmeii:

NPUMEHATh PA3JIMYHbIE METOAbI, MHCTPYMEHTBI M 3alpochl IpU MOHMCKe U 0TOOpe
nH(pOpMallUY WIN JaHHBIX C YUETOM IMPEATIOKEHHON yueOHOM pusnueckoi 3agauu;
aHaJU3UpOBaTh, CUCTEMATU3UPOBAaTh U HUHTEPHPETHPOBATH HHGOPMALMIO PA3THUUYHBIX
BUJIOB M (hOpM TIpeCTaBICHHUS;



CaMOCTOSITENIFHO BBIOMpPATh ONTUMAIBHYIO (opMy mpencTaBieHus HHGOPMAIMUA |
WITIOCTPUPOBATh pelIacMble 3aJadyd HECJIOXKHBIMH CXEMaMHM, AWarpaMMaMH, WHON
rpauKoil U X KOMOMHALIUSAMHU.

KOMMyHHKaTI/IBHLIe YHUBEpPCAJIbHbIE y‘leﬁHble JelcTBHUA:

B X0JIe OOCY>KACHHsI Y1eOHOTO MaTepuaa, pe3yabTaToB 1a00paTOpHBIX paboT U MPOEKTOB
3aJ1aBaTh BOIPOCHI IO CYIIECTBY 0OCYX/TaeMOH TeMbI U BBICKA3bIBATh UJCH, HAICIICHHBIC
Ha pelICHHUE 3aa4M | MO yIepyKaHnue 0JIaroKeaaTeIbHOCTH OOIICHUS;

COMOCTABJISITH CBOM CYXJICHHS C CYXICHHSIMH JIPYTUX YYaCTHUKOB JIMAJIOTA,
OoOHapyXHUBaTh Pa3IN4Ke U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PCHHUSI B YCTHBIX M MMCHMEHHBIX TEKCTaX;

MyOJMYHO  TPEACTABIATH  PE3yNbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OMbITa
(3KCTIepUMEHTA, HCCIICIOBAHUS, TIPOCKTA);

MOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHON U WHAMBUAYAIBHON paOOTHI IpH
pelIeHNH KOHKPETHON (U3NYECKOi MpoOIeMbl;

MPUHUMATh L€ COBMECTHOM JEATEIbHOCTH, OpPraHW30BBIBATH JIEUCTBUS IO €&
TOCTKEHHIO: PACIIPEACIIATh PO, OOCYXIaTh IMPOIECCHl M Pe3ylIbTaThl COBMECTHOMN
paboThl, 00001IaTh MHCHHUS HECKOIBKUX JIFOCH;

BBITIOJTHSITh CBOIO YacTh pabOThI, JOCTHUTAs KA4YECTBEHHOTO pe3ysibTaTa IO CBOEMY
HaIpPAaBJICHUIO U KOOPAUHHUPYS CBOU ACHCTBUA C APYTUMU YJI€HAMHU KOMAaH/IbI,

OIICHWBATh Ka4eCTBO CBOETO BKJIAJa B OOIIUK MPOIYKT IO KPUTCPUSM, CAMOCTOSTEIIHHO
c(hOpMyIHUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHUBEPcaJbHbIE YUeOHbIe e CTBUS

Camoopranusanus:

BBISIBIISITH NPOOJIEMBI B JKU3HEHHBIX W YYEOHBIX CUTYaIHAX, TPEOYIOUIMX /ISl pEeIICHUs
(bu3MUecKUX 3HAHUM;

OPUEHTHPOBATbCS B PA3IMYHBIX MOAXO0JAX MPHUHATHS pelIeHud (MHIMBUIYaJIbHOE,
MIPUHSITHE PEIlIeHUs B TPYIINE, MPUHATHE PEIICHUN TPYIINOi);

CaMOCTOSITEJIBHO COCTABJISITh QITOPUTM pelieHus (U3MUECKOM 3aJauyd WM IJIaHa
HCCJEeIOBaHUS C Y4YETOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIaracMble BAPUAHTHI PEILICHUN;

Jienath BEIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE.

CaMOKOHTpO.TII), AMONMOHAJbHBIA HHTEJJIEKT:

JlaBaTh aICKBaTHYIO OLICHKY CUTYyallU! U IpeJUIaraTh IUIaH €€ N3MCHECHMUS,

OOBSACHATH NMPUYMHBI TOCTHKEHUS (HEIOCTHXKEHUS) pe3yNIbTaTOB JIEATEIbHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM 4YHCII€ B XOJ BBINOJIHEHHS (PU3UUYECKOIO
UCCIICZIOBAaHUSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHMBIIMXCS
CUTYalul, yCTAHOBJIEHHBIX OIIMOOK, BOSHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNbTaTa LN U YCIOBUAM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJ€ CIOpa WIN JUCKYCCHU Ha HAYYHYIO
TEMY, IOHUMAaTb MOTHUBbI, HAMEPEHUS U JIOTUKY JAPYroro;



NpU3HABAaTh CBOE TMpaBO Ha OMMOKY TNpH peUIeHHH (U3NYECKUX 3a7ad Wi B
YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

IHNPEIMETHBIE PE3YJIBTATbHI

K kxoHmy oOydeHuss B 8 kiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIIUXCSI YMEHHUI:

WCIIOJIb30BaTh MOHATHS: Macca W pa3Mepbl MOJIEKYN, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSIHHSI BEIIECTBA, KPUCTAJUIMYECKHE W aMOpQHbIE Tela,
HACBILLEHHBI M HEHACBIICHHBIN Map, BIAXKHOCTb BO3/AYyXa, TeMIlepaTypa, BHYTPEHHSS
SHEprus, TEIJIOBOM JBHUIaTellb, 3JIEMEHTAPHBIA SJIEKTPUYECKHUI 3apsiji, AJIEKTPUUYECKOE
110JI€, IPOBOIHUKH U AUDJIIEKTPUKH, IOCTOSHHBIN 3JIEKTPUUECKUN TOK, MArHUTHOE TI0JIE;
pa3nuuaTh sIBIEHUS (TEIUIOBOE pacCIIMpEHUE M C)XKaTue, TeIvlonepeaaya, TeIIoBoe
paBHOBECHE, CMaUMBaHUE, KaWJUISIPHBIE SIBIICHUS, HCIIApEHUE, KOHJIEH AL, TUIaBIECHUE,
KpucTayiu3auus (OTBEplEBaHME), KHIIEHHME, Temlonepeaaya (TEIIONpPOBOAHOCTD,
KOHBEKIMs, W3JIydeHHEe), 9UIEKTpU3alus TeJ, B3auMOJCHCTBHE 3apsAoB, IEHCTBUS
IIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHHME, B3aUMOJEUCTBUE MAarHuWTOB, ACUCTBHE
MarHUTHOT'O MOJIS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsI MHYKIMS) 110 OMMCAHUIO
UX XapaKTEepPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOUINX JaHHOE (hru3ndYecKoe
SIBIICHUE;

pacro3HaBaTh MPOSBICHUE H3YYEHHBIX (PM3MYECKHX SBICHUH B OKpY’XKalolleM MHpe, B
TOM 4Hclie (pU3NYECKHE SIBICHUS B IIPUPO/JIE: TIOBEPXHOCTHOE HATSHDKEHUE U KaTWJUIIPHBIC
SBJICHUSI B IPUPOJE, KPUCTAIIBI B NpUpoJie, u3inydeHue CoiHIa, 3aMep3aHue BOAOEMOB,
MoOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JJIEKTPHUECKUE SIBICHUS B
atMoc(epe, BJIEKTPUYECTBO JKMBBIX OpPraHU3MOB, MAarHUTHOE Toje 3emiH, apeid
MIOJIFOCOB, POJIb MarHUTHOTO MOJIA Ui JKU3HM Ha 3emile, MOJIIPHOE CHUSHUE, NPU 3TOM
MEPEBOIUTh TPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIIEISATH CYLIECTBEHHBIC CBOWCTBA
(npu3HakM) GpU3NUECKUX SBICHUM;

OIMCHIBATh M3y4YCHHbIE CBOICTBA Tel U (hU3MUYECKUE SBICHUS, UCHOJb3Yys (PU3HUYECKUE
BEJIMYMHBI (TEeMIEpaTypa, BHYTPEHHSS OJHEPrus, KOJMWYECTBO TEIUIOTHI, YJelbHas
TEINIOEMKOCTh ~ BEIlECTBa, yJAeNbHas TeIJoTa IUIABICHMs, YAeIbHas  TeIora
napooOpa3oBaHus, yAeTbHAas TEIUIOTa CrOpPaHMs TOIUTMBA, KO3()PHUIMEHT MOJIE3HOTO
JeMCTBUS TEIUIOBOW MAIUMHBI, OTHOCHTEJIbHAS BIAXXKHOCTb BO3]yXa, AJIEKTPUUECKUI
3apsf, CUJa TOKA, MIEKTPUUYECKOE HANPSHKEHHUE, CONPOTHBIICHUE NPOBOJHUKA, YIEIbHOE
COIIPOTHBIICHUE BEIIECTBA, pab0Ta M MOIIHOCThH IJIEKTPHUECKOTO TOKA), NMPH OMHCAHUU
NIPaBUIBHO TPAKTOBAaTh (PU3MUECKUH CMBICI MCIIOJIb3YEMbIX BEIWYHMH, O0O3HAYCHUS U
eAMHUIBl  (U3NYECKUX BEIUYMH, HAXOAWTh (OPMYJbI, CBA3BIBAIOLIME JIaHHYIO
(u3NYeCKyl0 BEJIMYUHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TpapUKd H3YyUYEHHBIX
3aBUCUMOCTEHN (PU3HMUECKUX BEINYMH;

XapaKTepru30BaTh CBOMCTBA Tel, (pU3MUECKHE SBICHUS M MPOLECCH, UCIIOIb3YsI OCHOBHBIC
MIOJIOKEHHUS MOJIEKYJISIPHO--KUHETUYECKOM TEOpUM CTPOCHMS BEILECTBA, MPUHLIUI
CyINEpHO3ULMHU T0JeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsja, 3akoH Oma
JUIs ydacTKa Lenu, 3akoH Jxoyns—JleHa, 3akoH coXxpaHeHHsI SHEPTHH, IIPU 3TOM J1aBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U 3alMChIBATH €r0 MAaTEMaTUYECKOE BhIPAKEHUE;



OOBSICHATH (PU3UYECKHE MPOLECCH M CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYaIHH
IIPAKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BbIABIATh HPUYMHHO-CIEICTBEHHBIE CBSA3H,
CTPOUTH OOBSICHEHUE U3 1—2 JIOTMYECKUX IIaroB ¢ ONMOpPOi Ha 1—2 M3y4EHHBIX CBOWCTBA
(U3MYECKUX SIBICHUM, (PU3HUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacyéTHble 3aayd B 2—3 JEWCTBUS, UCHIONB3YS 3aKOHBI M (DOPMYIIBL,
CBsI3bIBAOIIME (PM3MUYECKHE BEJIMUYMHBI: HA OCHOBE aHAJIM3a YCIIOBUS 3aJa4yM 3alKChIBaTh
KpaTKO€ YCJIOBHE, BBISBIIATh HENOCTATOK JAHHBIX JJIs pPELIeHMs 3a/ladyd, BbIOUMpaTh
3aKOHBI ¥ (hOpMyIIBI, HEOOXOUMBIE JUIA €€ pelIeHHs, TPOBOAUTH PACUEThl U CPABHUBATH
MOJIy4€HHOE 3HaueHue (GU3NYECKOI BEJIMYMHBI C U3BECTHBIMU JAHHBIMU;

pacro3HaBaTh NMPOOJIEMbl, KOTOPhIE MOKHO PELIMTh MPU MOMOLIH (PU3HMUECKUX METOOB,
UCIIOJIb3YSl ~ ONMCAHUE HCCJENOBAaHUS, BBUICNATH MPOBEpsIEeMOE MPEAIOIOKEHHE,
OLIEHHMBATh IIPABUJIBHOCTH MOPSAIKA IPOBEICHUS UCCIIEOBAHMNS, J€JIaTh BBIBOJBL;
MIPOBOAUTD OIBITHI 110 HAONIIOIEHNIO (PU3NYECKUX SBJICHUM WM (PU3NYECKUX CBOMCTB Tel
(KanuJUIApHBIE SIBJIEHUS, 3aBUCUMOCTD JIaBJICHUS BO3JyXa OT €ro o0bEéMa, TeMIepaTyphl,
CKOPOCTH TpOIlecca OCThIBAHMS M HAarpeBaHMs NPU U3IYyYEHUH OT LBETA H3Iydarollen
(mornouiaroiei) MOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJIbI OT TEMIIEPATYPHI KUAKOCTH U
wionaau €€ MOBEPXHOCTH, JJIEKTpU3allMsg Tl M B3aUMOJECHCTBHE DIIEKTPUYECKHUX
3apsA0B, B3aUMOJICHCTBUE IMOCTOSIHHBIX MAarHUTOB, BU3yaJlM3allksl MAarHUTHBIX I10JIEH
MIOCTOSIHHBIX MAarHuTOB, JEHCTBHMSI MarHUTHOI'O IOJISl HA NPOBOJHUK C TOKOM, CBOWCTBA
9JIEKTPOMArHMWTa, CBOMCTBA AIIEKTPOABHIraTElNsl IOCTOSHHOTO TOKa): (OpMyIHpoBaTh
MIpOBEpsiEMbIE MPEIONI0KEHNS, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pYyA0BaHMs,
OIUCBIBATH XOJI OIBITA U (POPMYTUPOBATH BHIBOJIBI;

BBINIOJHATh TNpPSMbIE U3MEPEHUS TEMIIEpPaTypbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/1YyXa,
CHJIBI TOKAa, HANpsOKEHHUs C MCIIOJIB30BAHUEM aHAJOTOBBIX NPUOOPOB U JAaTUYUKOB
(¢u3NYeCKUX BEJIMYUH, CpPAaBHUBATh pE3yJbTaThl H3MEPEHHH C Yy4ETOM 3aJaHHOMN
a0COJIFOTHOM TOTPEITHOCTH;

MIPOBOJIUTH HCCIIEIOBAaHUE 3aBHCUMOCTH OJHOW (hU3MUYECKOW BEIMYMHBI OT JIPYroil C
HCIOJIb30BAaHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTh CONPOTUBIICHUS IPOBOJHUKA OT €r0o
JUIMHBI, IUIOLIAJAM IIONEPEYHOIO0 CEYEHHs U YACIBHOTO COINPOTUBIICHUS BEIlECTBA
MIPOBOJAHMKA, CHJIBI TOKA, UIYIIEro Yepe3 MPOBOJHUK, OT HANPSKEHHUS HA MPOBOJHUKE,
HCCIIEZIOBAaHUE IIOCIEOBATEIBHOTO U MAapajUIeIbHOIO COEIUHEHUH IPOBOJHUKOB):
IUTAHUPOBATh HCCIEA0BaHUE, COOMpPATh YCTAHOBKY W BBINOJHATH HM3MEPEHHs, CIEAys
MIPEIJIOKEHHOMY IJIaHy, (UKCUPOBAaTh Pe3yJbTaThl MOJYUYEHHOM 3aBUCHUMOCTH B BHJIE
TaOJuI U TpaUKOB, A€TaTh BBIBOABI 110 pe3yJabTaTaM UCCIEA0BaHUS;

MIPOBOANTH KOCBEHHbBIE HM3MEPEHMs] (PU3NYECKUX BEIUYMH (yleiabHas TEII0OEMKOCTh
BEIIIECTBA, COMPOTUBJICHUE MPOBOAHMKA, padOTa M MOIIHOCTh 3JEKTPUYECKOIO TOKA):
IUIAHUPOBaTh  WM3MEPEHMsA, COOMpaTh OSKCIEPUMEHTANBHYIO  YCTAHOBKY,  CIEHys
IIPEUI0)KEHHON MHCTPYKLUH, U BBIYUCIIATH 3HAUCHUE BEIIMUYMHBI,

coOmonaTh MpaBWja TEXHUKHW Oe3omacHocTH mpu  pabore C  Ta0OpaTOPHBIM
000opyI0BaHUEM;

XapaKTepru30BaTh NPUHIIMIIBI ACHCTBUS U3YyYEHHBIX MPHUOOPOB U TEXHUYECKUX YCTPOMCTB
C OIOPOH Ha WX ONMUCAHUS (B TOM UHCJE: CUCTEMa OTOIUIEHUS JJOMOB, TUTPOMETp, apoBast
TypOuHa, amrepmerp, BOJIETMETD, CUETUMK JIEKTPUUYECKON SHEpIuuy,
AJIEKTPOOCBETUTENILHBIE MPHOOPBI, HArpeBaTENIbHBIC AJIEKTPOIPHOOPHI  (IPUMEPHI),
UIEKTPUUECKUE TPEIOXPAHUTENHN, 3IIEKTPOMArHUT, 3JIEKTPOABUraTeNb IOCTOSHHOIO



TOKa), MWCIONB3ys 3HAHUS O CBOMCTBaX (PU3MUECKUX SBICHUH U HEOOXOIUMBbIE
(u3nyeckre 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCTBIC TEXHUYECKUE YCTPOHCTBA M M3MEPUTEIBHBIE TPUOOPHI IO CXeMaM
U CXEMaTUYHBIM PUCYHKaM (PKUAKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETpP, TUTPOMETD,
JBUTaTelb BHYTPEHHEIO CrOpaHus, JJIEKTPOCKOM, PEOCTaT), COCTABIATH CXEMBbI
QJICKTPHUYCCKUX HCHGP'I C MOCJICAOBATCIIBHBIM U MAapaJUICIIbHBIM COCAUHCHUCM 3JICMCHTOB,
pasynyasi ycIOBHbIC 0003HAUCHHMS 3JIEMEHTOB IEKTPUIECKUX IIeTIeH;

NPUBOAUTH TNpPUMEPHl  (HaXOAUTh HWHPOPMALMIO O MpHUMEpax) MPAKTUYECKOro
UCIIOJIb30BaHUA (]':)I/I?:I/I'-IGCKI/I)( 3HAaHUA B HOBCCHHCBHOﬁ JKHU3HU [OJIs1 o0ecrieyeHus
0e30macHOCTH TpU OOpaleHHHd ¢ OpudOpaMH W TEXHUYECKUMH YCTPOHCTBAaMH,
COXpPaHEHHS 37I0POBbsl M COONIIOJICHHSI HOPM DKOJIOTHYECKOTO MOBEIEHHS B OKpYXKAaroIei
cpene;

OCYILIECTBIATh MOUCK MHpOpMaUU (PU3NYECKOrO conepkaHus B MHTepHeTe, Ha OCHOBE
MUMCIONIUXCST 3HAHUH M TyTEM CpaBHEHMS JIONOJHHUTENIBHBIX HCTOYHUKOB BBIICIATH
nHpOPMaINIO, KOTOpas ABJISIETCS TPOTUBOPEUHUBOM MM MOKET OBITh HEJJOCTOBEPHOM;
HCII0JIb30BaTh MPHU BBINOJHEHUN YYE€OHBIX 33JaHUM HAyYHO--TIONMYJISAPHYIO JHUTEpPATypy
($U3NYEeCKOro coJiepKaHus, CIIpaBOYHbIe MaTepuaibl, pecypchl ceTu MHTepHeT, Bi1aaeTh
npuéMaMi KOHCIIEKTUPOBAHMSA TEKCTa, MpeoOpazoBaHus HHOOpPMAIMM W3  OIHOM
3HAKOBOI CHUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC THCHMEHHBIE W KpaTKHE YCTHBIE COOOMmEeHHs, 00001mas
UHGOPMAIMIO W3 HECKOJIBKUX HMCTOYHUKOB (DH3MUYECKOTO COJEP)KaHHSA, B TOM YHUCIE
MyOJIMYHO TPECTABIATh PE3yabTaThl MPOSKTHOM MITH MCCIe0BATEIbCKON eI TeIbHOCTH,
IpU 3TOM TPAMOTHO HCIIOJIb30BAaTh M3YYEHHBIN MOHATUHHBIA anmapar Kypca (U3HKH,
CONPOBOXKIATh BBICTYIIJICHUE MTPE3CHTALINCIH;

NpU BBINIOJHEHUH YYE€OHBIX TIPOCKTOB M HCCIEAOBAaHUH (U3NYECKHX IPOIECCOB
pacrpeneniaTe OOS3aHHOCTH B IpPYIIE B COOTBETCTBUM C IOCTABJICHHBIMU 3a/la4aMH,
CJICAUTDH 3a BBIIIOJIHCHUEM IlJIaHa I[efICTBI/Ifl " KOPPECKTHUPOBATH €0, AACKBATHO OLCHNUBATH
COOCTBEHHBI BKJIAA B JEATEIBHOCTh TPYNINBI, BBICTPAMBAaTh KOMMYHHKATHBHOE
B3aMMO/ICHCTBHE, IPOSIBIISAS TOTOBHOCTh pa3peliaTh KOH(IUKTHIL.



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KonuuecTBo yacoB JJIeKTPOHHBIE
HaumMeHoBaHuUe pa3iesioB U TeEM (undpoBbie
Ne /o P Konrpoabubie | Ilpakruuyeckue p )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3gen 1. TenjioBblie IBJICHUSA
1.1 CtpoeHue U CBOKCTBA BEIIECTBA 7 bubmmorexa [IOK
' ™ B https://m.edsoo.ru/7f4181ce
Bbu6moreka [JOK
1.2 T 21 1
CIUIOBBIC HPOTCCCRT > https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DuexkTpryeckue 1 MATHUTHbIE SIBJICHUS
)1 DNeKTpUYECKHE 3apsiibl. 3apsHKEHHBIE Tela 7 | bu6mmoreka [IOK
’ U UX B3aUMOJCHCTBUE https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
2.2 I1 5 i 2 1 7
OCTOSIHHBIN AJIEKTPUUECKUHN TOK 0 hitps://m.cdsoo.ru/7i418 1 ce
but6mmoreka [IOK
2. M 1 1.
3 ATHHUTHBIC ABJICHUA 6 > https://m.edsoo.ru/7f4181ce
bub6mmoreka [IOK
2.4 4
IMEKTPOMATHHTHA HEHIYKIH https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 3 14.5




INOYPOYHOE IINITAHUPOBAHMUE

S KIJIACC
Kosn4vecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabubie | I[IpakTHyeckne
n/n Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypcsl
OcCHOBHBIE MOJIOKEHUSI MOJIEKYIISIPHO-
1 KMHETHYECKON TEOPUU U UX ONBITHBIE 1 bubmmorexa [IOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpIOro, )KUAKOTO U 1 bubnnoreka [IOK
ra3000pa3HOro COCTOSTHUH BEIIeCTBa https://m.edsoo.ru/ff0a540e
OO®bscHeHHe CBOMCTB TBEPAOTO, KHUIKOTO U
4 ra3000pa3HOr0 COCTOSTHUMN BEIIECTBA Ha |
OCHOBE MOJIOKEHUI MOJIEKYIISIPHO-
KMHETUYECKOU TEOPUHU
bubmuorexa [IOK
5 Kpucrannuueckre u aMmopHseie Tena 1
P pd https://m.edsoo.ny/ff0a5800
6 CmaunBaHue M KallWUSIPHOCTb. | bubnunoreka [JOK
IloBepXHOCTHOE HaATSKEHUE https://m.edsoo.ru/ff0a5530
7 TeroBoe paclIupeHne U CokaTue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
g Temmnepatypa. CBsi3b TEeMIIEpaTyphI CO |
CKOPOCTBIO TEIJIOBOTO JIBFXKCHHS YaCTHII
9 Buytpennss sHeprus. CriocoObl n3MeHEHHS 1 bub6mmoreka [IOK
BHYTPEHHEHN DHEPrUuu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [IOK
10 Buns! Teruionepenaun 1
A pei https://m.edsoo.ru/ff0a6412
11 VYpoxk-konpepenuus "[Ipakrnyeckoe 1 1 bubmmoreka LIOK




HCIIOJIb30BaHUE TETNIOBBIX CBOWMCTB BELIECTB
U MaTepuasoB B LEIsIX dHeprocOepekeHus"

https://m.edsoo.ru/ff0a65c0

12 KomnuectBo TemnoTel. Y aeabHas bu6nuoreka [IOK
TEIIOEMKOCTH https://m.edsoo.ru/ff0a6976
13 VYpaBHEeHHE TEIUIOBOTO OanaHca. bubnmoreka [JOK
TennooOMeH U TETUIOBOE PaBHOBECHE https://m.edsoo.ru/ff0a7088
JlaboparopHas padota "Hccnenoanue
14 SIBJIeIfI/IH TI;HHOCI))GMeHa pu CM);HJHBaHI/IH buoamorera HOK
. . " https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueid BOJbI
PacueT konuuecTBa TEMIOTH, HEOOXOAMMOTO
15 JUISl HAarpEBAHMS TeJIa U BBIIEIIIEMOTO UM
MIPHU OXJTAXKICHUN
16 JIaGopatopHas pabota "Onpenenenue bubnnoreka [IOK
yZIeJIbHOM TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOTUINBA. Y IeJbHas TEII0Ta bubnmnoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHNE
18 KPUCTAJUTMYECKUX Tell. Y AesbHas TeIioTa bubmmorexa [IOK
https://m.edsoo.ru/ff0a71d2
IIJIABJICHUS
19 JlaboparopHas pabota "Onpenenenue bubnunoreka [IOK
yIEJIbHOM TEeIUIOTHI IJIaBJICHUs Jbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanue 1 KOHJEHCAIHSL. bubnmoreka [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunienwne. Y nenbHas temiora
)1 napooOpa3oBaHUs U KOHICHCALINH. bu6nmorexa [IOK
3aBUCUMOCTb TEMIIEPATYPBl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢
aTMoc(epHOro JaBiIeHUs
22 Brnaxnocts Bo3ayxa. Jlaboparopnas pabota bubnnoreka [IOK




"OnpeneneHue OTHOCUTENBHOMN BIAKHOCTH
Bo3ayxa"

https://m.edsoo.ru/ff0a7628

Pemenue 3agau Ha onpeneseHue BIaXKHOCTH

23
BO31yXa
[TpuHIMIIBI paOOTHI TETIJIOBBIX JBUTATEINCH.

24 [TapoBas TypOuHa. JIBuraTenb BHyTPEHHETO
CrOpaHus

)5 KITJ[ TermoBoro asuratesns. TemioBbie bubnnoreka [JOK
JIBUTATENIM U 3aIUATA OKPYKAIOIIEH CPeb https://m.edsoo.ru/ff0a7c7¢c

26 3aKOH COXpaHEHUs U MPEBPAILCHUS SHEPTUH
B TEIJIOBBIX ITpolieccax
[ToaroToBka Kk KOHTPOJIBLHOM paboTe MO TEME

27 "TemnnoBsle siBIeHUs. MI3MeHeHne bubamorera LOK

L . https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUM BEUIECTBA
KonTponbhas pabora no teme "TemioBsie
. bubnuotexa [IOK
28 sBJIeHUS. MI3MEeHEeHNe arperaTHbIX COCTOSTHUI
" https://m.edsoo.ru/ff0a86ae
BEIllECTBA

29 DnekTpusanus tei. [Ba pona
JIEKTPUYECKUX 3apsI0B

30 VYpok-uccienoBanue "IaeKTpU3aIus Te
UHAYKIHUEN U TIpU CONPUKOCHOBEHUN"

31 B3anmMopeiicTBre 3apsKeHHBIX Tell. 3aKOH bubnmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nose. HanpsxkeHHOCTh

32 JIIEKTPUUECKOro mois. [Ipunmun buGmorexa [OK

™ P . https://m.edsoo.ru/ff0a8a0a
CYNEPIIO3ULINH SJIEKTPUUECKHUX MOJIEH
13 Hocurenu anexkrpuyeckux 3apsios.

DneMeHTapHbIi 3apsa. CTpoeHne aToma




34 [IpoBOIHMKYN U AUAIIEKTPUKHU. 3aKOH bu6mmoreka [IOK
COXPAHEHUs BIIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha mpuMEHEHUE CBOMCTB bubnunoreka [JOK
DIIEKTPUYECKUX 3apAI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUM TOK, YCIOBUS €T0
36 cymiectBoBaHus. IcTOUHUKH bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOT0 TOKa
37 JIefcTBUS 2IEKTPUUECKOIO TOKA buommorexa HOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiictBue
38 3JIEKTPUYECKOTO MOJISI HA IPOBOIHUKH U 1
TUAJIEKTpUKN"
DNEKTPUUECKUN TOK B METAJUIAX, JKUIKOCTAX bub6mmoreka [IOK
39 U raszax https://m.edsoo.ru/ff0a9838
40 DJIeKTpUYECKas Lenb U €€ COCTaBHbIC YaCTH
A1 Cuna toka. JlabopaTopHas paborta 0.5 bubnunoreka [JOK
"N3mepeHue U perylupoBaHHe CUiIbl TOKa" https://m.edsoo.ru/ff0a8bd6
DeKTprUuYecKoe HarpskeHue. BonbTMerp.
42 JlaGopaTtopHast pabota "M3mepenne u 0.5 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a9%e14
peryaupoBaHue HAPSHKCHUS
43 CornpoTuBIiieHHE IPOBOJIHUKA. Y I€JIbHOE bubnnoreka [IOK
COIIPOTHBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh
44 AJIEKTPUIECKOTO CONPOTUBIICHUS | bubnmnoreka [IOK
IPOBOJIHUKA OT €ro JJIWHBI, IUIOIAI1 https://m.edsoo.ru/ff0aa738
IIONEPEYHOI0 CEYEeHUs U MaTepuaia”
45 3aBUCUMOCTb CUJIbI TOKA OT HANPSKEHHUS. bubnmoreka [JOK

3akoH Oma 15 ydyacTKa Lenu

https://m.edsoo.ru/ff0aad4a




JIaGopatophas pabota "UccnenoBanue
3aBHCHUMOCTH CHJIBI TOKA, UJIYLIETO Yepes

bubmuorexa [IOK

46 pE3UCTOp, OT CONMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ffO0aa04e
HaIpsDKEHUs Ha pe3uctope”
A7 [locnenoBarenbHOE U MapalIeabHOE
COEIMHEHUS IPOBOJHUKOB
JlabopaTtopHas pabota "IIpoBepka mpaBuiia
43 CJIO’KEHUS HATIPSHKEHUM MPU bubmotexa [JOK
IOCJIEAOBATEILHOM COEAUHEHUH ABYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHas padota "lIpoBepka npaBuia
49 JUTS cfmm l:;OKa ipn napaﬂIJ)IenLI})IOM ’ bubamorexa [OK
" https://m.edsoo.ru/ffOaadle
COEIMHEHUH PE3UCTOPOB
50 Pemrenue 3agau Ha npumeHeHue 3akoHa Oma bubnuotexa [IOK
JUIA pa3JIM4HOr0 COEIUHEHMS IIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOIITHOCTH AJIEKTPUIECKOTO TOKA. bubnunoreka [JOK
3akon Jlxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
57 JIaGopatopHas pabota "Onpenenenue bubnnoreka [IOK
pabOTHI ¥ MOIIIHOCTH AJICKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0
DNeKTpUYECKHE IIENH U TOTPEOUTENN
53 AJIEKTPHUECKOI dHEepruu B ObITy. KopoTkoe buommorexa HOK
https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
54 "DiieKTpUuYecKue 3apsaabl. 3apsHKEHHbIE Tena bubnmoreka [JOK
" X B3auMoeHcTBU. [locTOSHHBIN https://m.edsoo.ru/ff0abd2¢c
AIEKTPUUYECKUN TOK"
55 KonrtponbHas pabota o teme bu6mmorexa [IOK

"DneKkTpuyuecKue 3apsaapl. 3apsHKeHHBIE Tena

https://m.edsoo.ru/ff0abea8




" UX B3auMozaencTBuia. IlocToSHHBIN
3JIEKTPUYECKUM TOK"

56 IlocTossHHBIC MAarHUTHI, UX B3aNMO/ICHCTBHE
57 VYpok-uccnenosanue "M3ydenue noneu 1 bubnnoreka [JOK
MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
58 MaruutHOe nojie. MarHuTHOE 10JIe 3eMIIH U bubmuorexa [IOK
€ro 3Ha4eHHE JIJIS )KM3HU Ha 3emiie https://m.edsoo.ru/ffO0acOba
OmnsIT OpcTena. MaruuTHoe 1osie
59 M bubnmoreka [JOK
3JEKTPUYECKOT0 TOKa MarHuTHoe mose
P https://m.edsoo.ru/ff0ac1d2
KaTYIIKH C TOKOM
[IpumeHeHne 31eKTPOMarHuTOB B TEXHUKE.
60 JlaboparopHas pabota "M3ydeHue neicTBUs 0.5 bubmmorexa [IOK
paTop P ya | ’ https://m.edsoo.ru/ffO0ac74a
MarHUTHOTO TIOJISl Ha MPOBOJIHUK C TOKOM
DNEeKTPOABUTATENh TOCTOSHHOTO TOKA.
Hcnonp3oBanue 1eKTpoiBUTAaTENEH B
61 TEXHUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE brbmorexa LIOK
yerp | P pTe. https://m.edsoo.ru/ff0ac86¢
JlabopartopHas pabota "KoHcTpynpoBaHue u
u3ydeHue paboThl NIeKTpoaBUraTens"
2 OnbiTel @apazes. 3aKOH AIEKTPOMarHUTHOM
naaykuun. [Ipasuno Jlenna
OnekrporeHepatop. CriocoObl MOTyICHHS
63 INEKTPUYECKON IHEPTUU. DINEKTPOCTAHIIUN
Ha BO300HOBIISIEMBIX HCTOYHUKAX YHEPTHH
64 [ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME
"DJIeKTpUUECKUE U MATHUTHBIC SIBIICHUS "
65 KontponbHas pabota o teme bubnnoreka [IOK
"DNeKTpUYECKNE U MarHUTHBIE SIBJICHUS" https://m.edsoo.ru/ffO0acb14
66 Peseprubiii ypok. Pabora ¢ Tekcramu mo bubmuotexa [IOK




TeMe "TenaoBble sBiIeHUS"

https://m.edsoo.ru/ffO0accS5e

PeseprubIii ypok. Pabota ¢ Tekctamu mo

67 1 bubnmnoreka [IOK
teMe "IloCTOSIHHBIN 31eKTpUYeCcKuil TOK" https://m.edsoo.ru/ff0acdc6
68 PezepBHblil ypok. Paborta ¢ Tekctamu 1o |
TeMe "MaraurtHele sBieHUs"
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 14.5
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