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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma no ¢u3nKe Ha YpOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUsl COCTAB-
JIeHa Ha OCHOBE MOJIOXKEHUI M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha 0a30BOM
YpPOBHE OCHOBHOM 00pa3oBaTeNbHOW mporpammel, mpenacraBieHHbix B OI'OC
00O, a takxe ¢ yuétoM (eaepabHON paboueit mporpammbl BocniuTanust U1 Kos-
LEMINY TpenojaBaHus yueoHoro npeameta «Duznkay.

Conepxanue mporpaMMbl 1o (pU3MKe HaIpaBiieHO Ha (GOPMUPOBAHUE €CTe-
CTBEHHO-HAay4YHOU IPAaMOTHOCTH O0YYAIOIIUXCSI U OPraHU3AIUI0 U3yYeHUs (HU3UKH
Ha JIeSITeJIbHOCTHOM OCHOBE. B mporpamme mo ¢pu3uke y4UTHIBAIOTCS BO3MOKHO-
cTu ydebHoro npeaMera B peanuzaiuu tpedoBannii ®I'OC OO0 k miaHupyeMbIM
JUYHOCTHBIM M METAINpeAMETHBIM pe3yjbTaTaM OOyUCHHsS, a TaKXKEe MEKIPEIMET-
HBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO 00-
Iero 00pa3oBaHuUsI.

[Iporpamma no ¢u3uke ycTaHaBIMBAET pacnpeaeieHre yueOHoro Marepuaia
1o rogam o0yyeHus (1o Kiaccam), MpeasiaraeT NPUMEPHYIO MOCIIeI0BATEIbHOCTD
U3YUYCHHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIAMETHOIO COJEpKaHUsA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yJaronuXcs.

[Iporpamma 1o ¢usuke paspaboTaHa C LEIbI0 OKAa3aHUS METOAUYECKOU Mo-
MOIIIH YYUTEIIO B CO3/IaHUU paboyeil mporpaMMbl 0 y4eOHOMY MpPEIMETY.

®uzrka ABISIETCS CHUCTEMOOOPA3yIOIIUM JIJIi €CTEeCTBEHHO-HAYYHBIX Yy4eO-
HBIX TIPEIMETOB, TTOCKOJIbKY (DH3MYecKre 3aKOHBI JIEKAT B OCHOBE IMPOLIECCOB U
SIBIICHUH, M3y4aeMbIX XUMHEH, OHMOJIOTHEH, acCTPOHOMHEH M (PU3NUYECKO reorpa-
¢uelt, BHOCUT BKJIAJ, B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIsET
HauboJee sCHbIe 00pa3Ilbl MPUMEHEHHUS HAyYHOTO METOa MO3HaHUs, TO €CTh CIO-
co0a MoJIy4eHHsI TOCTOBEPHBIX 3HAHUN O MUPE.

Onna w3 riaaBHBIX 3a7a4 (U3WYECKOro OO0pa30BaHHUSA B CTPYKType OOIIETO
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuenue ¢us3uku Ha 0a30BOM YpOBHE MPE/IOJIAaraeT OBIIAJIEHUE CIIETYIO-
IIUMUA KOMIIETEHTHOCTSIMU, XapaKTepU3YyIOIUMH €CTECTBEHHO-HAYYHYIO T'PaMOT-
HOCTb:

e Hay4YHO OOBSACHSTH SIBICHUS;

e OLICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMUS;

e HHTEPIPETUPOBATH JAHHBIE U UCIIOIH30BATh HAYUYHBIE JOKa3aTelb-
CTBa JIJI51 TOJTYYEHHUS BBIBOJIOB.

Henu n3ydyeHus: pu3nKd Ha ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHMs Ompe-
nenensl B KoHuenuuu npenoaaBanus yuyeOHoro npeamera «Pusuka» B o0pa3oBa-
TeNnbHBIX opranmzauusx Poccuiickoit denepannu, pean3yrolMX OCHOBHbIE 00-
1e00pa3oBaTeIbHbIE MPOTpaMMBbl, YTBEPkKAEHHOU pemienrem Komiernn MunHu-



crepcTBa npocsenieHus: Poccuiickoit denepannu (mpotokoi ot 3 nekadbps 2019 r.
Ne T1IK-4BH).
Ieaun nzyyenus pusuku:

npuoOpeTeHne UHTepeca U CTpeMIJICHUsI OOyJaroluXcs K HAyYHOMY H3Y-
YEHUIO TTPUPOJIbI, PA3BUTHE UX UHTEJUICKTYaIbHBIX U TBOPUYECKHUX CIIOCOO-
HOCTEH;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE MO3HaHUs U (HOPMUPOBAHUE
MCCIIEIOBATEIBCKOTO OTHOILICHUS K OKPYXKAIOIIUM SIBIICHUSIM;
dbopMupoBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa MU3Y4eHUs OC-
HOB CTPOCHUSI MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;
dbopmupoBaHue MPEACTAaBICHUN O poiu (U3UKH JJI1 PA3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHUIA;

pa3BHUTHE MPEACTABICHUN O BO3MOXHBIX cdepax Oyaymieil mpodeccuo-
HAJBHOM JESATEIBLHOCTH, CBSI3aHHOW ¢ (PU3MKOM, MOJATOTOBKA K JaJIbHEM-
memMy oOy4eHHUI0 B 3TOM HalpaBJICHUHU.

JlocTkeHue 3TUX LieJel mporpaMmbl 1Mo (GU3HMKE HAa YPOBHE OCHOBHOT'O 00-
1ero 00pazoBaHus 0OECIIEUNBAETCS PELICHUEM CIIEAYIOINX 3a8a4:

nproOpeTeHNe 3HAHUI O AWCKPETHOM CTPOSHHUH BEIIeCTBAa, O MEXaHHYe-
CKHUX, TEIUIOBBIX, JIEKTPUYECKIX, MAaTHUTHBIX M KBAHTOBBIX SIBIICHUSX;
NpUOOpETCHHE YMEHUW OINUCHIBATh U OOBSICHATH (DU3MUECKUE SBICHHS C
UCTIOIh30BaHUEM ITOTYICHHBIX 3HAHUIA;

OCBOEHHE METOJOB PEIICHHUS MPOCTEHINMNX pacYETHBIX 3a/1ad C UCIOIb30-
BaHUEM buzngecKux MOJIETICH, TBOPYECKUX U MIPAKTH-
KO-OpPHEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUHN HaOIIONATh MPHUPOIHBIC SBICHUS W BHITIOTHATH OTBITHI,
nabopaTopHbie pabOThl U IKCIIEPUMEHTATIbHBIE UCCIEAOBAHUS C HUCIIONb-
30BaHHEM M3MEPHUTEIBHBIX MPUOOPOB;

OocBOeHHE MPUEMOB PabOTHl ¢ mHpOpMaIruel (HU3NIEeCKOro COAEp>KaHus,
BKJIFOYast MH()OPMAIIMIO O COBPEMEHHBIX JIOCTHKCHUSIX (PU3MKH, aHATU3 U
KPUTHUYECKOE OlICHUBaHNE HHPOPMAIINH;

3HAKOMCTBO €O cepamMu podecCHoHaTbHON ASATEILHOCTH, CBI3aHHBIMU
¢ (hU3MKOH, U COBPEMEHHBIMH TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha JTOCTIIKE-
HUSX PU3NUECKON HAYKH.

Ha n3ydenue ¢pusuku (6a30BbIi YpOBEHb) HA YPOBHE OCHOBHOT'O 00IIIETO 00-

pazoBaHus oTBoAMTCS 238 "acoB: B 7 kiacce — 68 yacoB (2 yaca B HEAEI0), B 8
KJlacce — 68 yacoB (2 vaca B Hezaento), B 9 knacce — 102 gaca (3 yaca B Heneno).



COILEPKAHUE OBYUEHUA
8 KITIACC

Pa3znen 6. TenJioBble sIBJIEHMS.

OCHOBHBIE TIOJ0XKEHUSI MOJIEKYJIAPHO--KHUHETUYECKON TEOPUU CTPOECHUS Be-
mectBa. Macca U pa3Mepbl aTOMOB U MOJIEKYJ. OTBITHI, TOATBEPKIAIOLUINE OC-
HOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH.

Mogenu TBEPAOTO, XKUAKOTO U ra3000pa3HOro COCTOSIHUHM BemiecTBa. Kpu-
ctajuinueckue u amopgusie Tena. OObICHEHUE CBOMCTB Ta30B, )XUJAKOCTENH U TBEP-
JbIX TEJI HA OCHOBE MOJIOKEHUN MOJEKYJISIPHO--KMHETUYEeCKOU Teopun. CMauuBa-
HUE€ U KaNWUISIPHBIE SIBIICHUA. TerIoBoOe pacClIupEHUE U CKATHE.

Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO JABUXKECHUS Ya-
ctull. BHyTpenHnss sHeprus. CriocoObl M3BMEHEHUs BHYTPEHHEW SHEPruu: TEIlIo-
nepegaya W CoOBepIIeHHe paldoThl. Buabl Teruonepemadn: TEIUIONMPOBOIHOCTD,
KOHBEKIIUS, U3JTyYEHUE.

KoanuecTBo TemnoThl. YenbHas TEMI0EMKOCTh BellecTBa. 1emiooOMeH M
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oananca. [lnaBienune u orBepaeBa-
HUE KPUCTALTMYECKUX BEIIECTB. YJeNbHas TeruioTa ruiaBieHus. [lapooOpaszopa-
HUe U KoHJeHcarus. Mcnapenue. Kunenne. Y aenpHas Teriora mapooopa3oBaHUs.
3aBUCHUMOCTH TEMIIEPATypPhl KUIIEHUS OT aTMOC(EPHOTO TaBICHUS.

BnaxuocTbs Bo3myxa.

DHeprus TOIIMBa. Y IeIbHas TEIUIOTa CTOpaHMUS.

[Tpunnume! pabotsl TemwmoBeix asurarenerd KIIJ[ termoBoro neuratens. Ten-
JIOBBIC JIBUTATEIU Y 3allMTa OKPY>KAIOIIEeH Cpeibl.

3aKOH COXpaHEHUS U MPEBPALICHUS SHEPTUM B TEIIOBBIX MPOLIECCAX.

Jemoncmpayuu.

1. HaOmronenrne 6poyHOBCKOTO JIBHKEHUS.

2. Habmonenue nuddysun.

3. HaGmroneHue siBICHHMI CMauyuBaHMS M KaIMIJUIIPHBIX SBJICHUH.

4. HabOnroneHre TEIIOBOTO PACIIMPESHUS TE.

5. VMI3mMeHeHue naBjeHMS raza NMpu M3MEHEHUH 00BhEMa W HArpeBaHUM WU

OXJIAXKJICHHUU.

6. IIpaBwWiia u3MepeHUst TEMIEPATYPHI.

7. Bunapl Temonepenayu.

8. OxnaxIeHue PU COBEPIICHUN PaOOTHI.

9. HarpeBanue npu coBepiiieHuH padOThl BHSIIHUMHU CHIIAMHU.

10. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEIIECTB.

11. HaGmronenue xuneHms.

12. HaOnroienrie moCTOSTHCTBA TeMIEPATyPhl IPU TUIABICHUU.



13. Mojienu TeIUIOBBIX ABUTATEIIEH.

Jlabopamophule padomot u onvimot.

1. OnbITHI IO OOHAPYKEHUIO TEUCTBUS CUII MOJIEKYJISIPHOTO MPUTIKECHHUS.

2. OmnbITHI IO BBIPAIIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOW COJIM WJIU caxapa.

3. OnpIThl IO HAOJIOMCHUIO TEIJIOBOTO PACIIMPEHHS Ta30B, XKUIKOCTEH U

TBEPIBIX TEIL.

4. OmpeperneHue JaBJIeHUs BO3yXa B OaJUIOHE HITTPUIIA.

OMBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBJICHHS BO3/1yXa OT €r0 00b-
€Ma M HarpeBaHus WIH OXJIaXKICHUS.

6. IIpoBepka rumnoTe3bl JMHEHHON 3aBUCUMOCTH JIJTUHBI CTOJIOMKA KUIKOCTU

B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.

7. HaGmroneHue n3MeHeHUss BHYTPEHHEHW SHEPruu Tejia B pe3ysIbTaTe Terio-

nepeaavy U paboThl BHEITHUX CHIL.

8. HccnenoBanue siBICHUS TEIJIOOOMEHA MPU CMENIMBAHUM XOJIOJHOU U TO-

pAYEN BOJBI.

9. OmpeneneHue KOJIMYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW MPU TEIIO00-

MEHE C HarpeThIM METAJUTMYECKUM LIIIHHIPOM.

10. OnpeneneHue yAaenbHON TEIUIOEMKOCTH BEILIECTBA.

11. MccnenoBanue mpolecca UCIapeHus.

12. OnpenieIeHne OTHOCUTEIBHOM BIIAXKHOCTU BO3AYyXa.

13. Onpenenenue yaeabHON TEIIOTHI IUIaBJICHUS JbAA.

Pa3znen 7. JnekTpuyeckne U MATHUTHBIE SIBJICHHS.

DnexTpuzanus Ten. [[Ba poja snekTpudeckux 3apsaoB. BzaumoseiicTBue 3a-
psKeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh CHUJIBI B3aUMOJIEUCTBUS 3apSyKEHHBIX
TE€J OT BEJIMYMHBI 3aPSII0B U PACCTOSHUS MEKY TEJIaMH ).

Onektpuueckoe noje. Hanpsk€HHOCTh 3nekTpuyeckoro noid. [Ipunuun cy-
MEPIO3ULINH IIEKTPUUYECKHUX T0JI€H (HAa KaUeCTBEHHOM YPOBHE).

Hocutenu snexkTpuyeckux 3aps/ioB. DJIEMEHTApHbIN AIEKTPUUECKUN 3apsi.
Crpoenue atoma. [IpoBOIHUKHM M JUAIEKTPUKU. 3aKOH COXPAHEHHS 3JIEKTpUYeE-
CKOI0 3apsija.

DNEeKTpUYECKU TOK. YCIIOBUS CYIIECTBOBAHMS BJEKTpUUecKoro toka. Hc-
TOYHHKU TOCTOSIHHOTO TOKa. JIeCTBHS 3JEKTPUUECKOTO TOKa (TEMI0BOE, XUMUYe-
CKO€, MArHUTHOE). DIEKTPUUECKUN TOK B )KUIKOCTSAX U ra3ax.

Onektpuueckas 1enb. Cuia Toka. Dnekrpuueckoe HamnpsbkeHnue. ConpoTus-
JICHWE TPOBOJAHUKA. Y IEIBHOE COMPOTUBIICHUE BEMIECTBA. 3aKOH OMa [T yJacTKa
uenu. [locnenoBarenbHoOE U MapauIeIbHOE COEANHEHUE MMPOBOTHUKOB.

Pabora u MomHOCTH 3neKTpuyeckoro Toka. 3akoH [xoyns—Jlenma. Dnek-
TPUYECKHE LIENHU U MOTPEOUTENN dIEKTpUuiecKor 3Heprun B ObiTy. KopoTkoe 3a-
MBIKaHHE.



IlocTosiHHBIE MarHuThl. B3anMoaelCTBUE NOCTOSHHBIX MAarHUTOB. MarHmr-
HOE mojie. MaruuTHoe 1oJjie 3eMJId U €ro 3HaueHHe s Ku3HH Ha 3emiie. OIbIT
Opcrena. MarHuTHOE MOJie 3JIEKTPUUECKOro Toka. [IpuMeHeHne 3J1eKTpOMarHuToB
B TeXHUKE. J[eiCTBME MArHWTHOTrO MOJIA Ha MPOBOJAHUK C TOKOM. DJIEKTPOJBUTa-
T€JIb TOCTOSHHOTO TOKa. MCNoyib30BaHUE 3JIEKTPOABUTATENIEM B TEXHUYECKUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

Omnertel @apanes. SABneHue anekTpoMarHuTHONM MHAYKIuK. [IpaBuno Jlenna.
Onektporenepatop. CrocoObl MOTYyUYEeHHs SIEKTPUUECKON IHEPTUU. DIEKTPOCTaH-
IIUY Ha BO30OHOBIIIEMBIX UCTOYHUKAX YHEPTUH.

Jemoncmpayuu.
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25.

DJIeKTpU3alus Te.

JIBa pojia 3JIeKTPUYECKUX 3apsII0B U B3AUMOACHCTBUE 3aPSKEHHBIX TEJL.
YCTpPOMCTBO U IEMCTBUE JIEKTPOCKOIIA.

DJIEKTPOCTATUYECKAS] MHTYKIIUA.

3aKOH COXpaHEHUS ICKTPUUECKUX 3apsIA0B.

[TpoBOTHUKH ¥ AUBIEKTPUKH.

MoenupoBaHue CUJIOBBIX JIMHUHN 3JEKTPUYECKOTO TMOJIS.

HMcTOYHMKH TTOCTOSSHHOT'O TOKA.

JIencTBUS 3JIEKTPUYECKOTO TOKA.

DJIEKTPUUECKUM TOK B KMIAKOCTH.

. ['a30BBbIi1 pa3ps.

. I3MepeHue cuiibl TOKa aMIepMeTpoM.

. I3MepeHue 37eKTPUIECKOT0 HAPSKEHUS BOJIbTMETPOM.

. PeoctaTt u MarasuH conpoTHBIICHUM.

. BzanmoielicTBre MOCTOSSHHBIX MAarHUTOB.

. MoaennpoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS TTOJIIOCOB MAarHMUTA.
. MoaenupoBaHre MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB.

. OneIT Dpcrena.

. MarsnuTtHoe noJjie Toka. DJIeKTPOMAarHuT.

. JIeicTBME€ MarHUTHOIO TOJIA Ha MPOBOJHUK C TOKOM.

. DNEKTPOJBUTATEb MMOCTOSHHOTO TOKA.

. UccnenoBanue siBIeHUS 3JIEKTPOMAarHUTHOW WHIYKIIMH.

. OnbiTel @apanes.

. 3aBUCHMOCTbH HaINpaBJICHUS WHIYKIIMOHHOTO TOKa OT YCJIOBUW €ro BO3-

HUKHOBEHHSI.
DNEKTpOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwie padbomot u onvimot.

1.

OnpITH MO HAOTIOACHHUIO JIEKTPU3AIMU TEI MHAYKIIUEH U TIPU COMPUKOC-
HOBEHHH.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

HccnenoBanue OEeUCTBUS JJIEKTPUYECKOTO IIOJIA HA MPOBOAHUKUA U JHU-
BJIEKTPUKH.

COopka u npoBepka padOThI IEKTPUIECKOMN MU MOCTOSHHOTO TOKA.
N3Mmepenue u peryinmpoBaHue CUIIbI TOKA.

N3Mmepenue u peryimpoBaHue HANPSKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4YE€PE3 PE3UCTOP, OT
COINIPOTHUBIICHUS PE3UCTOPA U HANIPSIKEHUSI HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUYECKOrO COMPOTHUBIIE-
HUS MPOBOJIHUKA OT €r0 JJIMHBI, MUIOMIAAN MONEPEYHOTO CEUYEHUSI U MaTe-
puarna.

ITpoBepka mpaBuia CIOXKEHUS HANPSKEHUU MPU MOCIEI0BATEILHOM CO-
€JIMHEHUU JIBYX PE3UCTOPOB.

ITpoBepka nmpaBuiia AJjisi CUIIbI TOKA MPU NAPATIIETbHOM COEIUHEHUN PE3U-
CTOPOB.

Omnpenenenue padoTHI AIEKTPUUECKOTO TOKA, UAYIIETO Yepe3 pe3ucTop.
OrnpeneneHne MOUIHOCTH 3JEKTPUUYECKOTO TOKA, BBIACISEMOW Ha pe3u-
CTOpE.

NccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MAYLIETO 4Y€pe3 JAMIIOYKY, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KII/ narpeBatens.

NccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS ITOCTOSIHHBIX MAarHUTOB.
N3yyeHne MarHUTHOTO MOJISI TIOCTOSIHHBIX MarHUTOB NMPU UX 00beIUHE-
HUU U pa3leJICHHUH.

HccnenoBanue neicTBUSA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPENIKY.
OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3aUMOJEHCTBUS KaTyllI-
KA C TOKOM M MarHuTa OT CHJIbI TOKA U HaIllpaBJICHUS TOKA B KaTYIIKE.
N3ydeHne neiicTBUSA MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.
KoHcTpynupoBanue u nzydenue paboThl JJIEKTPOABUTATEIIA.

N3smepenne KII/] anekTpoaBuratebHOM yCTaHOBKH.

OnbITEl IO KCCIEIOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM HHAYKIUU: UC-
CJieIOBaHUE M3MEHEHUM 3HAYEHUS U HANPABJICHUS UHIYKIIMOHHOTO TOKA.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUA

N3yuyenue ¢pu3Mky HA ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs HAINpaBICHO
Ha JIOCTH>KEHHE JINYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yJIbTATOB.

B pe3ynbraTe usydenus puznku Ha ypoOBHE OCHOBHOT'O O0IIIEro o0pa3oBaHus
y oOyuatomierocs 0yayT cOpMUPOBAHBI CIEAYIONINE JIMYHOCTHBIE Pe3yJbTaThl B
YacTH:
1) mnaTpMOTHYECKOr0 BOCIIUTAHUS:
— MPOSIBIICHUE UHTEpEeca K UICTOPUHU U COBPEMEHHOMY COCTOSIHUIO pOCCUIICKOM (U-
3U4YECKOU HAYKH;
— LIEHHOCTHOE OTHOIIIEHUE K JIOCTH)KEHHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;
2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI0 BOCTINTAHUA
— FOTOBHOCTb K aKTMBHOMY YYacCTHIO B OOCYXJEHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYCCKUM MPUMEHEHHEM JOCTHXKCHUU
[1)76370 478
— OCO3HaHHUE BaXKHOCTH MOPAIBHO-3THYECKUX MPUHLIMIIOB B IESITEIBHOCTH YUEHO-
ro;
3) 3¢TeTHYECKOr0 BOCIIMTAHUS
— BOCIIPUSITUE ICTETUYECKUX KauyecTB (PU3UUYECKON HayKu: €€ TapMOHHYHOIO IO-
CTPOEHHSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;
4) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:
— OCO3HAHUE IIEHHOCTU (PU3UYECKON HAYKU KaK MOITHOTO MHCTPYMEHTA MO3HAHUS
MHpPa, OCHOBBI Pa3BUTHUS TEXHOJOTUI, BAXKHEUIIIEH COCTABIISIIOIIEN KYJIbTYpPHI;
— pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEpPECA K HCCIEA0BATEIbCKONU Jes-
TEJIbHOCTH;
5) dopmupoBaHus KyJbTYPbI 310POBbS U IMOLUMOHAJBHOI0 0JIATONOYYHS:
— OCO3HaHHE LEHHOCTU 0e30macHOro o0pasa *HU3HU B COBPEMEHHOM TEXHOJIOTH-
YECKOM MHpPE, BaXXHOCTH ITpaBujl 0€30MacHOro MOBEAEHUS Ha TPAHCIOPTE, Ha J10-
porax, ¢ 3JIeKTPUYECKUM U TEIJIOBBIM 000PY/I0BAHUEM B IOMAIIIHUX YCIIOBHSIX;
— c(hopMupOBaHHOCTH HaBBIKA peIeKCHH, TIPU3HAHUE CBOETO MpaBa Ha OIMHOKY U
TAKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;
6) TPY10BOr0 BOCIIMTAHMS
— aKTUBHOE y4YacTHE€ B PELICHUM MPAKTUUYECKHUX 3a7ay (B paMKax CeMbH, 00pa3o-
BaTeJbHOW OpraHu3aiiu, ropoja, Kpas) TEXHOJIOTUUECKON U COLUaIbHOW HapaB-
JIEHHOCTH, TpeOYIOIKNX B TOM YKCIE U (PU3NUECKUX 3HAHUM;
— MHTEPEC K NPAKTUYECKOMY U3yUEHUIO MPOo(PecCrid, CBA3aHHBIX C (PU3HKOIL;
7) 3KO0JI0THY€CKOT0 BOCIIUTAHMSA:



— OpUEHTalMs HAa MPUMEHEHHE (PU3NYECKUX 3HAHWM JIJIS pellleHus 3aaad B o0iia-
CTH OKpYXKaloleh cpenbl, IUIAHUPOBAHUS MOCTYNKOB U OLICHKM MX BO3MOXKHBIX
MOCIEACTBUN I OKPYXKAIOUIEH CPenbl;

— OCO3HaHHUE INI00AIBHOIO XapaKTepa dKOJOTMYECKUX MPOoOJIeM U MyTel ux perie-
HUS;

8) ajanTanmmu K M3MEHAIHUMCS YCJOBHAM COLMAJBHON M NMPHUPOIHOMH cpe-
AbI:

— NOTPEOHOCTh BO B3aUMOJIEUCTBUM MPHU BBINOJIHEHUH UCCIEAOBAHUN U MPOEKTOB
(¢u3nuecKoi HaMpaBIECHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHX;

— TOBBILIEHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO J1eATelb-
HOCTb;

— NoTpeObHOCTh B ()OPMHPOBAHMWK HOBBIX 3HAHUHM, B TOM 4ucie (OpMYyIUpPOBATH
UJIeH, TIOHATHUS, TUTIOTE3bl O PU3MUECKUX 0OBEKTaX U SBJICHUAX;

— oco3HaHue Je(UIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00JacTu
buzuky;

— IJIAHUPOBAHUE CBOETO Pa3BUTHS B MPUOOPETEHUH HOBBIX (PU3UYECKUX 3HAHUM;
— CTpEMJICHHE aHAJIU3UPOBATh U BBIABIATH B3aWMOCBS3M IPHUPOJbI, OOILIECTBA U
HSKOHOMUKHM, B TOM YHCJIE C UCIOIb30BAHUEM (PU3NUYECKUX 3HAHUM;

— OLIEHKA CBOMX JEHCTBHIl ¢ y4éTOM BIIMSHHUS Ha OKPYKAIOLIYIO CpeAy, BO3MOXK-
HBIX I100aJIbHBIX TOCIEACTBUM.

METAIIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBoeHUS pOTrpaMMBbI 10 (GU3HUKE Ha YPOBHE OCHOBHOTO O0IIIe-
ro oOpa3zoBaHus y obyuaromierocs 0yayr chopMupoBaHbl MeTalnpeaMeTHbIE pe-
3yJbTaThl, BKIIOYAIONINE MO3HABATEIbHbIC YHUBEPCAIbHBIE y4eOHBIC ICHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC JCHCTBUS, PETYISTUBHBIE YHHUBEP-
CaJbHBIC yUeOHBIC ICHCTBHUS.

Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue AeMcTBUS:

e BBIIBJIITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKKA OOBEKTOB (sIBJIE-
HUMN);

e YCTaHABJIMBATh CYIICCTBEHHBIN MPHU3HAK KJIacCU(DUKAIIUN, OCHOBAHUS JJIs
00001IeHNS U CpaBHEHUS,

e BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEYHS B pacCMaTpUBaeMBbIX (DaKTax,
JTAHHBIX U HAOJIOJCHHUSAX, OTHOCSAIINUXCS K (PU3NUECKUM SIBICHUSIM;

e BBUIBJISITh NMPUYMHHO--CJIEJCTBEHHBIC CBSA3U MPHU H3YUYECHUH (DUIMUECKHUX
SIBJIEHHW W MPOLECCOB, AENaTh BBIBOABI C UCIOJIb30BAHUEM AETYKTUBHBIX



Y WHAYKTHBHBIX YMO3aKIIOUEHUH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBSI3SIX
(bU3UYECKUX BEIUYNH;

CaMOCTOSITEJILHO BBIOMpPATh CIIOCO0 peleHust yueOHo (usnyeckoit 3ana-
4y (CpaBHEHUE HECKOJIbKUX BApUAHTOB pEUICHUs, BHIOOp Haubosee moj-
XOSIIETro ¢ y4ETOM CaMOCTOSITENIEHO BBIJICJICHHBIX KPUTEPHEB).

ba3oBbIe ucciie0BaTEeIbLCKHIE JEMCTBUS .

UCIIOJIb30BaTh BOIIPOCHI KaK UCCIEA0BATEIbCKUI HMHCTPYMEHT MTO3HAHUS;
MPOBOAUTH MO CAMOCTOSATEIILHO COCTABICHHOMY IIJIAHY OMBIT, HECIOKHBIN
bU3UYECKU PKCIIEPUMEHT, HEOOJIBIIIOE HCCIeA0BaHUE (DU3UUECKOTO SIB-
JICHUS;

OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh UH(POPMAIIUIO, TTOJTYUYECH-
HYIO B X0JI€ UCCJICIOBAHUS WJIU SKCIIEPUMEHTA;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIIECHHS M BBIBOJIBI IO pe3yJibTaTam
POBEAEHHOTO HAOIOICHMUSI, OTIBITA, UCCIIEIOBAHNUS;

IPOTHO3UPOBATH BO3MOXKHOE JTaJIbHEHIIee pa3BUTHE (DPU3UUECKUX MPOIIeC-
COB, a TaK)X€ BBIJIBUTATh MPEIOJIOKEHHS 00 UX Pa3BUTUU B HOBBIX yCIIO-
BUSIX U KOHTEKCTax.

Pab6ora ¢ undgopmanmeii:

NPUMEHSTh Pa3IMYHbIe METOJbI, HHCTPYMEHTHI U 3aIpOCHl TIPH MTOUCKE U
otbope nHGpOpPMAITUU WIIK JAHHBIX C YIETOM MPEJI0KEHHOU yueOHoU ¢u-
3MYECKOU 3a/1a4H;

aHAJIM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETUPOBATH HHPOPMAIIHIO
pa3IMYHBIX BUAOB U ()OPM TIPEICTABICHUS;

CaMOCTOSITETTFHO BBIOMPATh ONTUMAIBHYIO (HOpPMY TpEICTaBICHUS HWH-
(dopMaIuu ¥ WLTIOCTPUPOBATH PEIIaeMbIE 3314 HECJIOKHBIMUA CXEMaMH,
auarpaMMaMu, MHOW TpaduKoil 1 X KOMOWHAIUSIMU.

KoMMyHUKATHUBHBIE YHUBEPCAIbHbIE YUeOHbIe 1eiicTBUS:

B X0/ OOCYXJCeHHsI y4eOHOTO MaTepuala, pe3yibTaToB JIA0OPAaTOPHBIX
paboT U MPOEKTOB 337aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBbI U
BBICKA3bIBaTh HJEHW, HALICJICHHbIC HA pEIICHHE 3aJlayd U MOJJepKaHue
0J1aro’kenaTeIbHOCTH OOIIEHUS;

COMNOCTABJISITh CBOU CYXKIEHUS C CYKIECHUSAMH JPYTUX YYACTHUKOB JTUAJIO-
ra, OOHapy>XKMBaTh Pa3IMuU€ U CXOACTBO MO3UIIUII;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;
MyOJIMYHO MPECTABISTh PE3YJIbTAThl BHIMOJHEHHOTO (DU3UYECKOTO OMbITa
(9KCIIEpUMEHTA, UCCIIEI0BAHMS, TPOCKTA);

MMOHUMATh M HCHOJIb30BATh MPEUMYIIECTBA KOMaHAHON M MHIUBUYaJb-
HOM pabOThI IPU PEIICHUN KOHKPETHOU (PU3NUECKO MPOOIEMBI;



MPUHUMATh LIEJIM COBMECTHOW JIESITEIbHOCTH, OPTraHU30BbIBATh JACHCTBUS
10 €€ NOCTHIKEHUIO: PaCIpelessTh PO, 00CYKIAaTh IPOLIECCH U PE3YIIb-
TaThl COBMECTHOM pabO0Thl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
BBIMOJHATH CBOIO YacTh pa0OThI, TOCTUTasi KAUECTBEHHOTO pe3yibTaTa Mo
CBOEMY HAIPaBJIEHUIO U KOOPIAUHUPYS CBOM JIEUCTBUS C IPYTrUMU YIEHA-
MU KOMaH/IbI;

OLICHMBATh Ka4€CTBO CBOETO BKJIaJla B OOLIUI MPOAYKT MO KPUTEPUSM, Ca-
MOCTOSITEIILHO C(POPMYITMPOBAHHBIM YYaCTHUKAMH B3aUMOJECHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIC 1eHCTBHUS

Camoopranusanus:

BBISIBJISITH MPOOJIEMBI B KU3HEHHBIX U YU4EOHBIX CUTYalHsIX, TPEOYIOMIMX
TSl petieHust GU3NYEeCKuX 3HaAHMI;

OpPUEHTUPOBATHCS B PANTUYHBIX MOJXO0JAaX MPUHATUS pelIeHUN (MHIUBU-
JyaqbHOE, MPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHU IPYIIION);
CaMOCTOSTEIILHO COCTABIIATH AITOPUTM PEllIeHUs GU3NMUECKON 3a7a4u WU
IUITaHA MCCIIEAOBAaHUS C YUYETOM HMEIOLIMXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IIPEJIaracMble BApUAHThI PELLICHU;
JieN1aTh BIOOp U OpaTh OTBETCTBEHHOCTH 3@ PELLEHUE.

CﬂMOKOHTpOJ’lB, AMOIMOHAJIbHBbIN HHTEJIEKT:

NaBaTh A/ICKBATHYIO OLICHKY CUTYallUH W MpPEeAiaraTh IJlaH €€ U3MEHEHHUS;
OOBSCHATHh MPUUMHBI JOCTHKEHUS (HETOCTUKEHUS) PE3yIbTaTOB JAEATEIb-
HOCTHU, JaBaTh OILICHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTHh KOPPEKTHUBBI B JIESITENBHOCTh (B TOM YHUCJE B XOJ BBINOJHEHHS
(bu3MUECKOro MUCClIeI0OBAaHUS WA MPOEKTa) HA OCHOBE HOBBIX OOCTOSATEN b-
CTB, M3MEHUBIINXCS CHUTYyaIllMi, YCTaHOBIIEHHBIX OIIMOOK, BO3HUKIINX
TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE PE3YyJIbTATa LIEJIH U YCIOBUSIM;

CTaBUTh C€0Sl Ha MECTO APYroro 4ejaoBeKa B XOJ€ CHOpa WIM JUCKYCCHHU
Ha HAYYHYIO TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYTOro;
NpU3HABATh CBOE MPABO HA OMIMOKY MPHU PEIICHUH (PU3NUECKUX 3a/1a49 WIN
B YTBEPKACHUAX HA HAYYHBIE TEMBI U TAKOE K€ MIPABO APYroro.

NPEAMETHBIE PE3YJIbTATBI
K xoHy o0yuenust B 8 kiacce npeiMeTHbIE pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIINXCSI YMEHUM:

WCMOJIB30BATH MOHATHUS: Macca U pa3MePbl MOJIEKYJI, TEIJIOBOE JBHKEHUE
aTOMOB M MOJIEKYJI, arPEraTHBIE COCTOSIHUS BEILIECTBA, KPUCTAJUIMUECKUE U
aMmopdHbIe Tela, HACBIILIEHHBIA U HEHACHIIIECHHBIN Nap, BIaKHOCTh BO311Y-



Xa, TEeMIIepaTypa, BHYTPEHHSSI YHEPTUsl, TEIJIOBOM JIBUTATENb, dJIEMEHTAp-
HBIN DJIEKTPUYECKUM 3apsif], dJIEKTPUUECKOE MoJie, TPOBOJIHUKU U JUJICK-
TPUKHU, IOCTOSTHHBIN JIEKTPUUECKUN TOK, MATHUTHOE TOJIE;

pas3nuuath SIBICHUS (TEIUIOBOE PACIIMPEHUE M CXKaTue, Tervionepenaya,
TEIJIOBOE paBHOBECHUE, CMAauMBaHUE, KAMWUISPHBIC SBJICHUS, HCTIapEHUe,
KOHJICHCAIIMS, IUIABJICHHE, KpUCTaUM3aius (OTBEpAECBaHUE), KHUIICHHE,
Terionepenayda (TerIonpOBOIHOCTb, KOHBEKIIHS, U3TYYCHHE), dIEKTpU3a-
LU TEJ, B3aUMOJCUCTBUE 3aAPSIA0B, JEUCTBUA DIIEKTPUYECKOTO TOKA, KO-
POTKOE 3aMbIKaHHUE, B3aMMOJICCTBHE MarHUTOB, JCHCTBUE MarHUTHOTO
MOJIsI Ha MPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAs WHAYKIUS) MO OMuca-
HUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OMBITOB, TEMOHCTPUPYIOITUX
JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSBICHHE M3YYCHHBIX (DPU3MUECKUX SIBIICHUM B OKpYXKa-
IOIEM MUpE, B TOM uuciie GU3NIECKHUE SIBJICHUS B MPUPOJIC: TTOBEPXHOCT-
HOE HATSOKCHHE U KalWJUIAPHBIE SIBJICHUS B MPHUPOJIE, KPUCTAIUIBI B TIPHU-
pone, uznyuenue CoJiHIla, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 00pa-
30BaHUE POCHI, TYMaHa, WHEes, CHeTa, YJICKTPUUECKHE SBJICHUS B aTMOcde-
pe, IEeKTPUUECTBO JKMBBIX OPraHW3MOB, MAarHUTHOE ToJie 3eMiH, apend
MOJIFOCOB, POJIb MAarHUTHOTO MOJS ISl KU3HU Ha 3emJie, TOJISIPHOE CHUSsi-
HUE, TIPU 3TOM MEPEBOJIUTH MPAKTUYECKYIO 33/1a4y B YUCOHYIO, BBIICIISTH
CYIIIECTBEHHBIE CBOMCTBA (TIPU3HAKHN) (PU3UUECKUX SBICHUM;

OTMCHIBATh MU3YYCHHBIC CBOWCTBA TENl U (PU3UYECCKUEC SBICHHS, UCIIOIB3YS
bu3nYecKue BEIMYUHBI (TeMIlepaTypa, BHYTPECHHSS SHEPrUs, KOJIUYECTBO
TEIUIOTHI, YAEIbHAas TEIUIOEMKOCTh BEIIECTBA, y/eJibHAs TEIJI0OTa IJIaBjie-
HUS, yAelbHas TEIUIOTa MapooOpa30BaHMs, yJAENbHAS TEIJIOTa CrOpaHHs
TOTUTHBA, KOA()(PUIIMCHT IMOJIC3HOTO0 JCHCTBUS TEIJIOBOW MAIWHBI, OTHO-
CUTEJIbHAsl BJIAXKHOCTH BO3/YyXa, JICKTPUUECKHUM 3apsjl, CUjia TOKA, DJIEK-
TPUYECKOE HAIpPSHKEHUE, COMPOTHUBJICHHUE MPOBOJAHUKA, YACIHLHOE COIpPO-
TUBJICHHE BeIIEeCTBa, paboTa M MOIIMHOCTH JJICKTPUYECKOI'O TOKa), IPH
OTMCAHUN TIPABUIIBHO TPAKTOBATh (DM3NUECKUN CMBICI UCIIOJB3yEMBbIX Be-
JUYWH, 0003HAYCHHSI M CIMHUIBI (PU3MUCCKUX BEIWYWH, HAXOIUTH (op-
MYJIBI, CBS3BIBAIOIINME JAHHYIO (PU3MYECKYIO BEIIMYHMHY C JPYTHMH BEIH-
YUHAMH, CTPOUTH TPaPUKH U3YUCHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEJIH-
YUH,

XapaKTepU30BaTh CBOWCTBA Tei, (PU3MYECKHE SIBICHHS M IPOIECCHI, HC-
MOJB3ysl OCHOBHBIC TIOJIOKEHHUS MOJEKYISIPHO--KHHETUUECKON TEOpHUH
CTPOCHHUS BEIIECTBA, MPUHIMI CYIEPIO3UIMHU ToJel (Ha Ka4yeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUS 3apsaa, 3akoH Oma JJIs ydacTKa IIeH, 3aKOH
Jxoyns—JleHna, 3aKk0OH COXpaHEHUsS] PHEPTUH, MPHU 3TOM J1aBaTh CJIOBEC-



HYI0 (QOpPMYJIHPOBKY 3aKOHA U 3alMCBIBaTh €r0 MaTEMATUYECKOE BbIpaXKe-
HHUE;

OOBSACHATH (PU3UUECKUE MPOLECCHl U CBOMCTBA TEJ, B TOM YHCIIE U B KOH-
TEKCTE CUTyallUd NPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH
NPUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTh 00BsICHEHUE U3 1—2 JTOrMYeCcKuX
IaroB ¢ onopoi Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, Qu-
3UYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEM;

pemiath pacu€THble 3a7aud B 2—3 AEHCTBUS, UCHOIB3Ys 3aKOHBI U HOpMY-
Jbl, CBSI3bIBAIOIIME (DPU3MUYECKUE BEJIMYMHBI: HA OCHOBE aHajIu3a yCIOBUS
3a7]a4y 3alUChIBaTh KPATKOE YCIIOBUE, BBIABIATH HEIOCTATOK JAHHBIX IS
pelIeHus 3aJauu, BbIOMPATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE I €€
pelieHus, TPOBOAUTh Pacu€Thl U CPABHUBATH MOJIYYEHHOE 3HaueHue (Pu-
3UYECKOM BEJTMYUHBI C U3BECTHBIMU JAHHBIMU;

pacno3HaBaTh MPoOJIeMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIH (pU3HUe-
CKMX METOJIOB, UCITOJIb3Ysl OIIMCAHUE UCCIIEC0BAHUS, BBIACIATh IIPOBEPsiE-
MO€ MIPEAIONIOKEHUE, OLICHUBATh IPABWIBHOCTD MOPSAAKA MPOBEACHUS UC-
CJIe0BaHus, J€JIaTh BEIBOIBI,

IPOBOJIUThH ONBITHI 110 HAOMIOAEHUIO (PU3MUECKUX SBJICHUN WU pusude-
CKHUX CBOMCTB Tel (KallWJUISIPHBIC SIBICHUS, 3aBUCUMOCTb JIABJIICHUS BO3Y-
Xa OT ero oObéMma, TeMmIepaTypbl, CKOPOCTH IpOLlecCa OCThIBAHUS U
HarpeBaHus MpU U3IYYEHUH OT IBETa M3Jlydarolie (morjiomaromnei) mo-
BEPXHOCTH, CKOPOCTb HCIIAPEHHsI BOJBI OT TEMIIEPATypbl KUIAKOCTH U
IUIOIIANA €€ TOBEPXHOCTH, DJIEKTPU3ALMsA TEJI U B3aUMOJICHCTBHUE DIICK-
TPUYECKUX 3apsAJI0B, B3aUMOACHCTBUAE ITIOCTOSIHHBIX MarHUTOB, BU3yaJIN3a-
Y MarHUTHBIX IIOJIEH IIOCTOSHHBIX MAarHUTOB, JEHUCTBUS MAarHUTHOT'O
II0JIs1 HA NPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBA JJICK-
TPOABHUraTeNsl MOCTOSHHOTO TOKA): (pOpMYIMpOBaTh MPOBEpSIEMbIC Mpe-
HOJIOKEHUs, COOMpPAaTh YCTAHOBKY M3 IMPEAJIOKEHHOro 000pyI0oBaHUS,
OIKCHIBATh XOJI ONbITa U (HOPMYIUPOBATH BHIBOBI;

BBIIIOJIHATD INPSAMBIE MU3MEPEHHUs TEMIIEpaTypbl, OTHOCUTEIBHON BIIAXKHO-
CTH BO37yXa, CHUJbl TOKA, HAIPSIKEHHsS C HCIOJIb30BAHUEM aHAJIOTOBBIX
npubOpOB U AATYMKOB (DU3MUECKUX BEIMYMH, CPABHHUBATH PE3YIbTAThHI
U3MEPEHUH ¢ y4éTOM 3aJaHHON a0COIFOTHOM OTPENTHOCTH;

IPOBOJIUTH HUCCIIEIOBAaHUE 3aBUCUMOCTH OJJHOM (PM3NYECKON BEIUUUHBI OT
JPYroi ¢ UCHOJIb30BAHUEM IPSIMBIX U3MEPEHUN (3aBUCUMOCTH COIPOTHB-
JIEHUS TPOBOJHUKA OT €r0 JUIMHBI, IUIOIIAJM IONEPEYHOr0 CEYECHUS U
YIEJIBHOTO COIPOTUBIICHUS BEIIECTBA ITPOBOJHUKA, CHIIBI TOKA, MIYIIETO
4yepe3 IPOBOJHUK, OT HAIPSKEHUS HA MPOBOJHUKE, UCCIENOBAHUE MOCIIE-
JOBaTEeJIbHOIO W NapajljIeIbHOrO0 COEAMHEHWI MPOBOJHHMKOB): IJIAHUPO-



BaTh MCCJIEJIOBaHUE, COOMPATh YCTAHOBKY U BBIMOJHATH U3MEPECHUS, CIie-
ysl IPEAJIOKEHHOMY TUIaHy, (PUKCHUPOBAThH PE3yJbTaThl MOJYYEHHOU 3a-
BUCHMOCTH B BHJI€ TaOnull U rpadukoB, AeiaTh BIBOABI 0 pe3yJbTaTam
UCCIIC/IOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUsT PU3MUECKUX BEJIMYMH (yIeNbHas Ter-
JOEMKOCTh BEIIECTBA, CONMPOTUBJICHUE MPOBOJHKKA, pad0OTa U MOIIHOCTb
AJIEKTPUUYECKOr0 TOKA): IJIAHUPOBATh U3MEPEHUS, COOMpPaTh IKCIIEPUMEH-
TaJbHYIO YCTAHOBKY, CII€ysl MPEIJIOKEHHOW UHCTPYKIIMH, U BBIYUCIATH
3Ha4YCHUE BEJINYUHBI;

co0JI01aTh TTpaBUJia TEXHUKW 0€30MacHOCTH MPHU paboTe ¢ Ja00paTOpHBIM
00opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI ICHCTBUSI U3YYCHHBIX MPUOOPOB U TEXHUYE-
CKHX YCTPOMCTB C ONOPOM Ha MX OMUCAHUS (B TOM YHCJIE: CUCTEMa OTOII-
JICHUsT JIOMOB, THUTPOMETp, TNapoBas TypOWHa, aMIIepMETp, BOJLTMETP,
CYETUMK DJICKTPUUECKONW DHEPruu, OIEKTPOOCBETHUTEIIHHBIC MPUOOPHI,
HarpeBaTeIbHbIC DSJIEKTPONPUOOPHI (MPUMEPHI), SIEKTPUUECKUE TIPEI0-
XpaHUTEIH, DJIEKTPOMArHUT, JIEKTPOJABUTATENb MOCTOSHHOTO TOKA), MC-
MOJIb3Yys 3HAHUSI O CBOMCTBaX (PU3MUYECKUX SIBIICHUH W HeoOXoaumble (u-
3UYECKHe 3aKOHOMEPHOCTH;

pacno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPUTEIbHBIE MPH-
OOpBI 10 CXeMaM U CXEeMaTHYHBIM PHUCYHKaM (SKUJIKOCTHBIN TEpMOMETD,
TEPMOC, TICUXPOMETpP, THUTPOMETp, JABUTaTEIh BHYTPEHHETO CrOpaHUf,
AJNIEKTPOCKOII, PEOCTAT), COCTABIATh CXEMbI AJIEKTPUUECKUX LENel ¢ Mo-
CJIeIOBAaTEIbHBIM U TMApauIebHBIM COEAUHEHUEM JIIEMEHTOB, pa3iinyas
yCIIOBHBIE 0003HAYEHUS AIIEMEHTOB AJIEKTPUUYECKUX IIeTICH;

NPUBOJUTH MPUMEPHI (HAXOAUTH MH(MOPMAIIMIO O TpUMEpax) MpaKTHIe-
CKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHWIN B MOBCEIHEBHOMN >KU3HU IS
oOecrieueHusi 0€30MACHOCTH TMPHU OOpaIleHUuu ¢ MPUOOpaMU M TEXHHUE-
CKUMH yCTPOMCTBAMU, COXPAHEHUS 37J0POBbS M COOIIOICHNS HOPM JKOJIO-
TUYECKOT0 MOBEJCHUSA B OKPYKAIOIIEH CpeJIe;

OCYIIECTBIISITh MOUCK MH(MOpMaIuu ¢uzndeckoro coaepkanus B Mutep-
HETE, Ha OCHOBE MMEIOIINXCS 3HAHUM U MYyTEM CPaBHEHUS JOMOIHUTEb-
HBIX HCTOYHUKOB BBIIEISATH HH(MOPMAITUIO, KOTOpas SBISETCS MPOTUBOPE-
YUBOU WJIM MOXET ObITh HEJIOCTOBEPHOM;

WCITOJIB30BaTh MPH BBHIMOJHEHUU YUCOHBIX 3aJaHUN HAYYHO--TIOMYJISIPHYIO
JAUTEPATYpy (PU3HUECKOrO COJAEpKaHMs, CIPABOUYHbIE MaTEpHUalbl, pecyp-
cel cetr MHTEpHET, BIajeTh MpuéMaMu KOHCTICKTUPOBAHUS TEKCTa, Tpe-
oOpa3zoBaHus UHPOPMAIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHBbIE MHUCbMEHHBIE U KpAaTKUE YCTHbBIE COOOIIEHUS,
0000111ast UHPOPMALIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3UUYECKOTO COAEp-
KaHUs, B TOM YHCIIE MyOJIMYHO NPEACTABIATh PE3YIbTAThl IPOCKTHOW HIIN
UCCIIEN0BATENBCKON JEATENBHOCTH, IPU 3TOM TI'PAMOTHO HCIIOJIb30BATh
U3y4YEeHHBIN MOHATUHWHBIN anmnapaT Kypca GU3UKU, CONPOBOXKIATh BBICTYII-
JIEHUE MPE3CHTALIUEN;

IPU BBITIOJHEHUHM YYEOHBIX MPOEKTOB M UCCIEAOBAaHUN (PU3MUECKUX MPO-
LIECCOB pacHpenensaTh 00sS3aHHOCTU B IPYMIE B COOTBETCTBUM C IOCTaB-
JIEHHBIMU 3a/1a4aMH, CJIEIWTh 32 BBIIIOJIHEHUWEM IUIaHA JIEWCTBUU U KOP-
PEKTUPOBATh €ro, aJIeKBaTHO OI[EHUBATh COOCTBEHHBIN BKIAA B JEATEN b-
HOCTb T'pYMIIbl, BEICTPAaUBaTh KOMMYHUKATUBHOE B3aUMOJIEVCTBUE, MPOSIB-
J511 TOTOBHOCTh pa3peiaTh KOH(IUKTHI.



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsbl
Pasnen 1. TensioBble siBJIeHUsI
. bubmuotexa [JOK
1.1 7
(Tpoetiie i CBOHCTBA BEMecTBa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1
CIVIOBHIC MPOTCCChl > https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsiibl. 3apSKEHHbIE Tella 5 1 bubnuoreka [JOK
' U UX B3aUMOJCUCTBHE https://m.edsoo.ru/7f4181ce
. . bu6mmoreka [JOK
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 htts://m.edsoo.ru/7f4181ce
bubnuoreka [JOK
2.3 M 6 1 1.5
ATHITHBIC ABICHIT https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
24 4
UICKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHnusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypcsbl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KHHETHYECKON TEOPUHU U UX OTIBITHBIC 1 bubmorexa HOK
p https://m.edsoo.ru/ff0a5256
TIOITBEPK ICHUS
Macca u pa3Mep aTOMOB U MOJIEKYJI 1
Monenu TBEpAOTO, )KUAKOTO U ra3o- bu6moreka [IOK
. 1
00pa3HOro COCTOSTHUIN BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, JKUI-
KOTO U Ta3000pa3HOTO COCTOSIHUM 1
BEI[ECTBA HA OCHOBE IMOJIOKEHUN MO-
JEKYISPHO-KUHETUYECKOI Teopuu
Kpucrannmaeckue u amopdabie Tena 1 bubmorexa HOK
P P https://m.edsoo.ru/ff0a5800
CmauuBaHue U KanuwuisipHocTh. [1o- 1 bubnunoreka [JOK
BEPXHOCTHOE HATSKECHUE https://m.edsoo.ru/ff0a5530
TemioBoe pacmupeHue u cxaTue 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEeMIIEpaTyphl CO
CKOPOCTBIO TEIJIOBOTO JIBMXKEHUS Ya- 1
CTHIT
Buytpennss sneprus. Crioco0sl u3- 1 bubnuorexa [IOK

MEHEHUS BHYTPEHHEN YHEPIUU

https://m.edsoo.ru/ff0a5c60
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bubmuoreka [JOK

10 Buasl Tennonepenauu
s pel https://m.eds00.ru/ff0a6412
VYpoxk-koudepenuus "[Ipakruyeckoe
11 HUCIIOJIb30BAHUE TEIIJIOBBIX CBOMCTB bubmmoreka [{OK
BEIIECTB U MAaTEPUAJIOB B LIEJIAX SHEP- https://m.edsoo.ru/ff0a65c0
rocoepexenus"
12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TermmoBoro O6amanca. Ter- bubmuorexa [JOK
J1000MEH U TETJIOBOE PAaBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas padota "Uccnenoa- Eu OK
oTeKa
14 HUE SBJICHUS TEIJIO0OMEHa ITPU cMe- nomoreka 1
. . " https://m.edsoo.ru/ff0a6a98
UIMBAHUM XOJIOJHOM U ropsiueit Bobl
Pacuer konuuecTBa TEMIOTHI, HEOO-
15 XOJIMMOTO ISl HAarpEeBaHUS Tella 1
BBIJIENISIEMOTO UM IPH OXJIAXKICHUU
16 JlaGopaTtopHnas pabdota "OnpeneneHue bubnunoreka [JOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHNE KPUCTAI- Eu OK
nonMoTeKa
18 JINUECKUX TeJI. Y AeabHas TemIoTa 1
https://m.edsoo.ru/ff0a71d2
TJTaBJICHUS
19 JlabopatopHas pabora "Onpeznenenue bubnuoreka [IOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuorexa [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenbHas Temnora napooo- bubnuorexa [IOK
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pa3oBaHUs U KOHACHCAIUU. 3aBUCH-
MOCTb TCMIICPATYPbI KUIICHUA OT aT-
MOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "OnpenencHre OTHOCUTEb-
HOM BIQYKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBI pabOTHI TETIJIOBBIX IBUTA-
teneif. [lapoBas TypOuna. /[Burarens
BHYTPEHHETO CrOpaHUs

25

KII/ TermoBoro nurarens. Termo-
BbI€ JIBUTATENIN U 3alIUTa OKPYXKato-
el cpebl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPruM B TEILIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BelecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KontponbHas padota o teme "Ten-
TIOBBIC sIBNICHUS. VI3MeHeHue
arperaTHbIX COCTOSIHMI BeniecTa"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

QHCKTpI/ISaHI/IH TCII. I[Ba poaa 3JIeK-
TPUUCCKUX 3apsAa0B

30

Ypok-ucciaenosanue "OnexkrTpusanus
TE€J UHIYKIHUEW U ITPU COIPUKOCHOBE-

n

HHH



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e4
Onexrpuueckoe nojue. Hampsoken-

32 HOCTb IEKTPUYECKOTO MOJIS. bubnuorexa [JOK
[IpuHuun cynepnosuuuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJEH
Hocurenu snekTpuyeckux 3apsijioB.

33 DOnemeHTapHbIi 3apsa. CTpoeHue
aToma

34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpAaHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6

35 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
CBOMCTB 3JIEKTPUUECKHUX 3aPsII0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0

36 cymecTBoBaHus. VcToUHUKN bubmorexa IOK

https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIeficTBUSI STIEKTPUIECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoanue "JlelicTBue smek-

38 TPUYECKOTO TOJISI Ha MMPOBOIHUKHU U 1
JUBIEKTPUKT"

39 DIEKTPUYECKUM TOK B METAILIAX, bubnunoreka [JOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKkas Lenb U €€ COCTaBHbIE
4acTu
Cuna Toka. JIabopatopHas paboTa

bu6nmoreka [JOK
41 "N3mMepeHue U peryinpoBaHUeE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DnexTpuueckoe HanpskeHue. BoiabT-
Mmetp. JlaboparopHuas padora "M3me-

bubmuoreka [JOK

42 peHue U peryJIMpoOBaHUE HAIIPsKE- 05 https://m.edsoo.ru/ff0a%e14
Hus"
43 ConpoTHuBICHUE MPOBOJHUKA. Y ACIb- bubnuorexa [JOK
HO€ COIMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH
44 BJIEKTPUYECKOTO COMPOTUBIICHUS MPO- 1 bubnuorexa [JOK
BOJHHKA OT €ro JUTMHBI, IO N M0- https://m.edsoo.ru/ff0aa738
IIEPEYHOr0 CEUYEHUs U Mareprana'
45 3aBUCUMOCTbh CHJIBI TOKA OT HAMpshKe- bubmuorexa [JOK
Hus. 3akoH OMa JJ1d yJacTKa [enu https://m.edsoo.ru/ff0aa44a
JlabopaTtopnas padora "Hccnenona-
HUE 3aBUCUMOCTH CUJIbI TOKA, UAYIIIe-
46 T'0 4epe3 Pe3nucTop, OT COMPOTUBIICHUS 1 bubmorexa IOK
https://m.edsoo.ru/ff0aa04e
pe3UcTOpa U HANIPSKEHHS Ha Pe3U-
crope"
47 [TocnenoBarensHOE U MapauIEIBLHOE
COEJIMHEHUS MPOBOIHUKOB
JlaGopaTtopHnas pabora "IIpoBepka
48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnnoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlaboparopHas pabota "IIpoBepka
49 HpaBIfJ‘Ia LLI?I;I CI/Ilj'II)I TOKa HIID)I/I nappan— 1 Bu6mmorexa LIOK
\ https://m.edsoo.ru/ff0aadle
JIEJIbHOM CO€JIMHEHUH PE3HCTOPOB
50 Pemienne 3aga4 Ha MpUMEHEHUE 3aKO- bu6nmoreka [JOK

Ha Oma JUIA Pa3JIMIHOTO COCAUHCHU S

https://m.edsoo.ru/ff0aaf8a
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MIPOBOTHUKOB

PaboTa 1 MOUTHOCTH MEKTPHUECKOTO

bu6mmoreka [{OK

51
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "Onpenerenue
52 a00TBI ¥ MOIITHOCTH JIEKTPHUECKOTO bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
OneKTpUYECKUE 1IENMH U MOTPEOUTEIN
53 DIIEKT pI/IqGCKoﬁ SHEPTUH B 61:,1T bubmmorexa [TOK
P P Y. https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMme "DNeKTpuYecKue 3apsabl. 3a-
54 sKEHHEBIE TeJla B X B3auMOei bubmorexa HOK
p N a . https://m.edsoo.ru/ff0abd2c
ctBusl. [10CTOSIHHBIN 2JIEKTPUUECKUIMA
TOK"
KonTtponsHas padora o teme "Dmek-
55 TPUUYECKHUE 3apsibl. 3apsXKEHHBIC TEJla bubnuoreka [JOK
U ux B3aumoaenctsus. I1ocTOSIHHBIN https://m.edsoo.ru/ff0abea8
AJIEKTPUYECKUN TOK"
56 ITocTossHHEIE MAarHUTHI, UX
B3aUMO/JIEHCTBHE
57 VYpoxk-uccnenosanue "Mzyuenue mno- bu6mmorexa LIOK
JIEW TTOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
MaruauTtHOe noJjie. MarHuTHoe 1oJjie
58 3eMIU ¥ ero 3HadYeHHe JJIs >KU3HHU Ha bubmiorexa LOK
a https://m.edsoo.ru/ff0acOba
3emie
OmnelT Opcrena. MarautHOe noJie
bu6nmoreka [JOK
59 ANEKTPUUECKOT0 Toka MarauTHoe mo-

JIC KaTYIIKU C TOKOM

https://m.edsoo.ru/ff0acld2
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60

[TpumMeHeHue IeKTPOMArHuTOB B
texHuke. JlaboparopHas pabota
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JIsI Ha IPOBOJIHUK C TOKOM"

0.5

bubmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTraTeNb IOCTOSIHHOIO TO-
ka. Micnonb30BaHue ayeKTpoiBUraTe-
JIel B TEXHUYECKUX YCTPOMCTBAX U HA
tpancnopre. JlabopatopHas pabora
"KoHcTpyupoBaHue u U3ydeHue
paboTHI AeKTpoaBUTaTENs"

bubmmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

Omnbrtel @apazes. 3aKOH 3IEKTpoMar-
HUTHOM uHayKuuu. [TpaBuio Jlenua

63

Onekrporeneparop. CriocoOsI momy-
YEeHUsI DJICKTPUUECKOIT SHEPTUH.
DNEeKTpOCTaHIIUU Ha BO3OOHOBIIsE-
MBIX UCTOYHHUKAX SHEPTUU

64

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DNEKTPUUECKUEe U MarHuT-
HbIE sIBJICHUA"

65

KonTponsHas pabora no teme "Dnek-
TPUYECKHE U MarHUTHBIC ABNICHUS"

bubmuoreka [JOK
https://m.edsoo.ru/ff0ach14

66

PesepBHriit ypok. Pabota ¢ Tekctamu
o teme "TennoBele siBIeHUsA"

bubmuoreka [JOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHsIit ypok. Pabota ¢ Tekctamu
1o TeMe "[locTOsIHHBIN 27eKTpHUYe-
CKHM TOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHeIit ypok. PaboTta ¢ TekcTramu
1o Teme "MaruurtHele siBaeHus"
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OBIIEE KOJIMYECTBO YACOB IIO ITPO-
I'PAMME

68
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