MMHUCTEPCTBO MPOCBEIEHUSI POCCUMCKOM ®EJIEPALIUU
MHWHHCTEPCTBO OBPA30BAHUSI CTABPOIIOJILCKOI'O KPAS
METPOBCKHUI1 MYHULIMIAJIbHBIN OKPYT

MBOY COIII Ne4
PACCMOTPEHO: na COT'JIACOBAHO: Yl KAEHO:, -
sacenanuu MO yuureneii Ha 3aCe/IABMH METOJIHYECKOro COBeTa ipeiop MBbOY COIL Ned
Maremarukd,  MHQOPMATHKH | /(/’AK%/ aupektopa mo  YBP ngﬂegf_ﬂd. B.
€CTECTBEHHOHAYYHBIX [TPEIMETOB Kanansfinkosa U. C. Alpp ! =%
> iéZ/ /~ pyxosojurens MO IMpotoko:x Ne 1 0% vfxvé»t‘ycva 29;4 r
~Kynuésa JI1.B. ot «29» aBrycta 2024 r. "‘: AR

I[Iporokon Ne 1
ot «28» asrycra 2024 r.

TOUKA \!pocm

PABOYAS MPOI'PAMMA
JIONOJHUTEILHOro 00pa3oBaHus
«DU3UKAa U KH3HDbY, 8-9 Kjacchl
€CTeCTBEHHO-HAYYHOM U TEXHOJIOTHYeCKOH HANpaBJ/IeHHOCTeid
¢ HCIOJIb30BaHHeM 000pyaoBaHueM LeHTpa «Touka pocray

Cseriorpan, 2024




HHOACHUTEJBHASA 3AIINCKA

IIporpamma mo ¢u3uke Ha ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs COCTaBICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHUI K pe3yiabTaTaM OCBOCHHS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHON Tmporpammel, mpeactaBieHHbix B PI'OC OO0, a Takxke ¢ yd€ToMm
GbenepanbHOi paboueil mporpammbsl BocnuTaHus W KoHuenuuu npenojaBaHus y4eOHOro
npeamera «Pu3nukay.

Conepxxanue  nporpaMMbl 1o (GU3MKEe  HampaBleHO  Ha  (OpMHUpOBaHME
€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYaIOUIMXCS W OPraHU3aLUI0 H3ydeHUs (U3MKU Ha
NeSITeIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4E€OHOTO
npenMera B peamusanuu  TpedoBaHnii ®I'OC OOO Kk IUIaHUPYEMBIM JIHYHOCTHBIM |
METanpeMETHBIM  pe3yjibTaTaM  OOydeHMs, a  TakkKe  MEXIPEIMETHbIE  CBA3M
€CTECTBEHHO-HAYYHbIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111er0 00pa3oBaHMs.

[Iporpamma 1o ¢u3uKe ycTaHaBIMBAeT pacHpeesieHHe y4yeOHOro MaTepuajia Mo rojam
oOyueHust (10 Kiaccam), Mpe/ularaeT HOPUMEPHYIO IIOCIEJOBATENbHOCTh H3YyYEHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUs MPEAMETHOIO COIEp)KaHUs U y4€Te BO3PACTHBIX
0coOeHHOCTEH 00yJaronIIXCsl.

[Tporpamma o ¢usmke pazpaboTaHa ¢ IETbI0 OKa3aHHUsI METOIUIECKOM TTOMOIIH YUUTEITIO
B CO3JIaHMH Pab0oYeil MPOrpaMMBbI IO y4eOHOMY MPEIMETY.

®usuka SABISETCS  CUCTEMOOOpA3YIOUIMM  JUISl  €CTECTBEHHO-HAayYHbIX  Y4EOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE MPOLIECCOB U SABJICHUN, H3y4yaeMbIX
XUMHEH, Ouonorued, acrpoHomued M  ¢U3MYECKOl reorpadueil, BHOCUT BKJIaa B
€CTECTBEHHO-HAyUHYI0 KapTUHY MHpa, MPeJoCTaBiIsIeT Hauboee scHble 00pasibl MPUMEHEHHS
HAY4YHOTO METO/]Ia MIO3HAHUS, TO €CTh ClI0co0a MOJIyuyeHHs! TOCTOBEPHBIX 3HaHUI 0 MUpe.

Opna U3 IMaBHBIX 337ad (pU3NYECKOro 00pa3oBaHUS B CTPYKType OOIIEero oO0pa3oBaHUs
COCTOMT B (OPMHpPOBAHUU €CTECTBEHHO-HAyYHOH TIpaMOTHOCTH U HMHTEpeca K Hayke Yy
o0ydJaronuxcs.

Wzyuenne ¢u3ukun Ha 0a30BOM YpOBHE MpEAINOJIaraeT OBJaJeHHE CIEAYIOUMMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIUMH €CTECTBEHHO-HAY4YHYIO I'PAMOTHOCTB!

e HayyHO OOBSICHATH SIBICHUS;
e OLIEHUBATH ¥ MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMS,;

e UHTEPHPETHPOBATh JaHHBIE W HCIIOIb30BATh HAy4YHbIE JOKA3aTeIbCTBA JUIS
ITOJIy4E€HUS BBIBOJIOB.

Ilenn u3ydyeHuss QU3MKM Ha ypOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUs ONpPENCIICHbI B
Konuenmuu npenojaBanus yuebHoro npeaMera «Pu3uka» B 00pa3oBaTeIbHBIX OpraHU3alMiIX
Poccuiickoit ®@enepanuu, peanu3yoOUMX OCHOBHBIE 00Ie00pa3oBaTelIbHbIE MPOTrPAMMBI,
yrBepxkaAEHHON pemenneM Kosutermn Mununcrepcra npocsemenust Poccuiickoit @enepanumn
(mpotokon ot 3 nexadbps 2019 r. Ne I1K-4BH).



eaun uzyvyennsi GU3NKMU:

e mpuoOpeTeHHEe HHTEpeca W CTPEMJICHUs OOydJalomMXCsl K Hay4yHOMY H3y4YCHHUIO
MPUPOJIbI, PA3BUTHE UX UHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e Dpa3BUTHE TMPEJCTABICHHA O HAyYHOM METOAE TO3HaHUS U (OPMHPOBAHUE
MCCJIEIOBATEIBCKOTO OTHOILIEHUS K OKPY)KAIOIIUM SIBJICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHSI KaK pe3ybTaTa U3yYeHHUsS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHuE MPEACTABICHUN 0 poiu GU3MKHU AJI1 Pa3BUTHS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE IMPEACTaBICHUN O BO3MOXKHBIX cdepax Oyaymel mnpodeccruoHaIbHON
JeSITeIbHOCTH, CBSI3aHHOM C (PM3MKOH, MOATOTOBKA K JalbHEHIIeMy 00y4eHHUIO B 3TOM
HaIpaBJICHUU.

JlocTmkeHHe OSTUX TIIeNiell mporpaMMmbl 1Mo (U3MKE Ha YpPOBHE OCHOBHOTO OOMIETO

00pa3zoBaHusi 00ECIIEYNBACTCA PEIICHUEM CIICIYIOIINX 3a/4a4:

e npuoOpeTeHHe 3HaHUM O J[AUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXaHHYECKHX,
TEIUIOBBIX, ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

e npuoOpeTeHHe YMEHUH ONUCHIBATH U OOBACHATH (UBUYECKUE SBICHUSA C
MCIOJIb30BaHUEM TOyYEHHBIX 3HAHUM;

e OCBOCHHME METOJIOB pEIICHUs IPOCTEHIINX pacu€THBIX 3a7ad C HCIOJIb30BAHUEM
¢uznyecKux Mojeel, TBOPUECKUX U IMPAaKTUKO-OPUEHTUPOBAHHBIX 3aa4;

e pa3BUTHE YyMEHUH HaOMIOJaThb MPUPOAHBIE SBJIECHUS M  BBIIOJHATH  OIBITHI,
nabopaTopHble paboOThl M HKCHEPUMEHTANbHbIE MCCIIEOBAHUS C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX TPUOOPOB;

e OcBOeHHE NpUEMOB pabOThl ¢ MH(popMarme (GU3NUECKOro COAep)KaHUs, BKIOYas
UHPOPMALIMI0O O COBPEMEHHBIX JOCTIDKEHMSX (U3MKU, aHaIM3 M KPUTHUECKOE
OlICHMBaHHE NH(OPMaLINN;

e 3HAKOMCTBO €O cepamu MpohecCHuOHATBHOMN IeATeTbHOCTH, CBI3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMU Ha TOCTHKEHUSAX (PU3NUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs
otBojuTcs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Hefien0), B 8 kiacce — 68 yacoB (2 yaca B
Heznento), B 9 kmacce — 102 vaca (3 vaca B Heaento). Peaqm3zanmss nmpakTHyecKoOd 4YacTH
padoueii mporpaMMbl N0 (u3MKe MNpelycCMATPHBAeT HCIOJb30BaHHE 00OpPYAOBAHHA
IlenTpa oOpa3oBaHWsl €CTECTBEHHO-HAYYHOH M TEXHOJOTMYeCKOH HaNpaBJIeHHOCTEH
«Touka pocray.

[Ipennaraemslii B mporpamme no Gpu3uke rnepeueHs J1a00paTOpHbIX padOT U OMBITOB HOCUT
PEKOMEHIaTeNbHBINA XapaKTep, YYUTENb JelaeT BbIOOp MpOBENEHHUs J1abOpaTOpHBIX paboT U
OTIBITOB C YYETOM MHJIMBUYaJTbHBIX OCOOEHHOCTEH 00yJarommxcs, ClucKa KCIepUMEHTAIbHbIX
3aJJaHMii, TpeAIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOT'O AK3aMeHa Mo (u3uke.



COAEP KXAHUE OBYUEHUSI
Pasznea 1. TemioBbie IBJICHUS.

OCHOBHBIE I0JIOKEHHS MOJIEKYJIIPHO--KUHETUUYECKON TEOpUU CTPOEHUs BelecTBa. Macca
U pa3Mepbl aTroMOB M MOJIeKyJd. OINbIThl, MNOATBEPKAAIONIME OCHOBHBIE IOJOXKEHHS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHH.

Monenu TBEPIOTO, KHUAKOIO M ra3000pa3HOro COCTOSAHUMN BemlecTBa. Kpucrannuueckue u
amop¢usbie Tena. OOBsICHEHUE CBOWMCTB ra30B, )KUIKOCTEH M TBEPBIX TEJI HA OCHOBE MOJIOXKCHHIMA
MOJIEKYJISIpPHO--KMHETHYeCKOW Teopuu. CMauuBaHME M KallWUIApHbIE sBIeHUS. TemioBoe
paclIupeHHe U CxKaTHE.

Temnepatypa. CBsA3p TeMmmepaTypbl CO CKOPOCTBIO TEIJIOBOIO JBMXKEHMSI YacTHLL.
Buytpennsis sueprusi. CnocoObl H3MEHEHHMS BHYTPEHHEHW OHEpruu: TeIulonepenadya u
coBepleHre padboTel. Buel Teronepenayn: TeMIONpPOBOJHOCTh, KOHBEKIIUS, H3ITYUCHHUE.

KonnuectBo TemnoTel. YienbHas TEIUIOEMKOCTh BEIIECTBA. TemIOOOMEH M TEeIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro Oananca. [lnaBienue W oTBepaeBaHHME KPHUCTAUIMYECKUX
BEIIECTB. YAelbHas TemioTa riasieHus. [lapooOpa3zoBanue u KouaeHcamus. Mcnapenwue.
Kunenune. YnenpHas Tersora mnapooOpa3oBaHUsA. 3aBUCUMOCTh TEMIEPATyphl KHUIEHUS OT
aTMoc(hepHOro aBIeHUS.

Brnaxnocts Bo3myxa.

DHeprus TOIIMBA. Y IeJIbHAs TEIUIOTa CrOpaHUsl.

[Tpunuuns! padotsl TemnoBbix aurarenei KIIJ[ TtemmoBoro nsurarens.

TennoBble ABUTATENN U 3a1UTA OKPYKAIOLIEH CPEIbl.

3aKOH COXpaHEHUs U MPEBPALEHUs] SHEPTUH B TEIJIOBBIX IPOLIECCAX.

Hemoncmpayuu.

1. HabGmronenne 6pOyHOBCKOTO JBUKEHUS.

Hab6monenue nuddysun.
Habmtoienue sBieHni cMaunBaHUs U KAWL PHBIX SBICHUH.

Habumronenne TennoBoro paciimpeHus Tel.

vk wN

H3menenue JaBJICHUA Ta3a MpHU WU3MCHCHUU 00béMa u Harp€BaHnuu HJIN
OXJIaXACHHUH.
HpaBI/IJ'Ia HU3MEPCHUA TEMIICPATYPHI.

Buael Termionepenayn.

OxJaxieHre Ipy COBepIIeHUH PabOThlI.

v x N o

HarpeBanue npu coBepiieHnn paboThl BHEITHUMH CHIIAMH.
10. CpaBHEHHE TEIIIOEMKOCTEMN pa3INYHBIX BEIIECTB.

11. HabOnronenue KumneHus.

12. HaGxiroieHue mocTosIHCTBA TEMIIEPaTyphl PH IIJIaBJICHHUH.

13. Mojenu TemIOBBIX IBUTaTEICH.



Jlabopamopnuvie padbomot u onvimel.
1. OnbIThl 1O OOHAPYKEHUIO IEHCTBUS CUII MOJIEKYJISIPHOTO NIPUTSHKEHHUS.
2. OnpITHI IO BBIPAIIMBAHUIO KPUCTAJIIIOB IOBAPEHHOM COJIM WIIM caxapa.
3. OmnbITel O HAOIIOJIEHUIO TEIUIOBOTO PACIIMPEHMsS Ta30B, XKUAKOCTEH HTBEPIBIX
TeJ.
Onpenenenue 1aBjaeHus BO3AyXa B OaJIOHE MIIPULIA.
OnpIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJICHHS BO3IyXa OT €rooobémMa u
HarpeBaHUs WU OXJIaXKICHHUS.

6. IIpoBepka rUIOTE3bl IUHEHHOW 3aBUCUMOCTH JITHHBI CTOJIOMKA KUIKOCTUB
TEPMOMETPUUYECKON TPYyOKE OT TEMIIEpPATYpPHI.

7. HaGmonenue W3MEHEHUsT  BHYTPEHHEU SHEpPIUM  Tella B  pe3yibTare
Terionepeiayu U paboThl BHEIIHUX CHIL.
HccnenoBanue siBieHus TEIooOMeHa MpU CMENIMBAHUK XOJIOJHON Uropsdei BOJBI.

9. Omnpenenenue KOJIMYECTBA TEIJIOTHI, ITOJIy4YEHHOT O BOJIOM npu

TEIUIO0OMEHE C HarpeThIM METATHYECKUM HUITHHIPOM.

10. OmpeneneHue yieabHOU TEII0EMKOCTH BELIECTBA.

11. MccnenoBanue mpoiecca UCIapeHus..

12. OnpeneneHue OTHOCUTENBHOM BIaKHOCTH BO3AyXa.

13. OnpeneneHue yaeabHOU TEIIOTHI MIJIaBJICHUS JIb/IA.

Pa3nen 2. JnekTpuyecKkue H MArHUTHBIE SIBJICHUS.

Onextpuzanus Ten. J[Ba poja IEKTpUYECKUX 3apsanoB. BizaumopeicTBue 3apsKeHHBIX
tes. 3akoH KynoHa (3aBUCHMMOCTb CHIIBI B3aMMOJAEWUCTBUS 3apsKEHHBIX Tel OT BEIUYHHBI
3aps/10B M PACCTOSHUS MEXY TEIaMu).

Onexrpuueckoe nose. Hanpsox€HHOCTh nexkTpuyeckoro noss. [TpuHnun cynepnosunuu
AIIEKTPUYECKHUX I0JIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsiioB. DJIEeMEHTApHBIM snexkTpuueckuil 3apsii. CtpoeHue
atoma. [I[poBOIHUKH U TUAIEKTPUKH. 3aKOH COXPAHEHHUS dJEKTPUUYECKOTO 3aps/a.

DNEeKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS AJIEKTPUYECKOTrO TOKa. McTOuHMKH
MOCTOSTHHOTO TOKa. JIeWCTBUSA ANEKTPUYECKOTO TOKa (TEMIoBOe, XMMHUYECKOE, MArHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpruueckass nenb. Cwia Toka. OnekTpudeckoe HanpspkeHue. ConpoTHBIEHHE
MpPOBOJIHUKA. Y/IEJIbHOE CONpPOTUBIIEHHWE BelecTBa. 3akoH Owma Ui ydacTka Ienu.
ITocnenoBarenbHOE U MapaJlIeIbHOE COEAUHEHHUE ITPOBOJIHUKOB.

PaGota 1 MOIHOCTH AneKTpudeckoro Toka. 3akoH J[xoyns—JIeHna. DnekTpudeckue 1enu
U TIOTPEOUTENH IIEKTPUIECKOM SHEPTUH B ObITY. KOpoTKOE 3aMbIKaHHE.

[TocrossHHbIE MarHuThHl. B3auMonencTBUE TMOCTOSHHBIX MArHUTOB. MarHuTHOE TOJI€.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue ISl )KUM3HU Ha 3emuie. OnbIT DpcTeaa. MarHuTHoe mnose
ANEKTPUYECKOTO TOKa. [[puMeHeHne 3eKTpOMarHuToB B TEXHUKE. [[elicTBME MarHUTHOTO TOJISI
Ha TPOBOJAHUK C TOKOM. OJEKTPOJBHUIaTellb IMOCTOSHHOTO Toka. Vcrnosb3oBaHue
ANIEKTPOJBUTATENIEN B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitet  @apanes. SBienue snexkTpoMarHuTHOM uwHAYKIMH. [lpaBuno  Jlenna.
Onekrporernepatop. CrnocoObl TONYYEHHUs DIEKTPUYECKOW DHEPTUU. DJNEKTPOCTAHIIMUA HaA
BO300HOBIISIEMBIX UICTOYHHKAX YHEPTHH.



Jemoncmpayuu.
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23.

DJneKTpu3anus Te.

JlBa poza 3JIeKTpUUYECKUX 3apsi/IOB U B3aUMOJIEHCTBUE 3apsKEHHBIX TE.
YCTpOUCTBO U JEHCTBUE AIEKTPOCKOIIA.

DneKTpocTaTH4ecKast UHIYKIMSL.

3aKOH COXpaHEHUS IEKTPUUECKUX 3aps/I0B.

[TpOBOJHUKY U AUIIIEKTPUKH.

MogenupoBaHue CUJIOBBIX JIMHUH 3I€KTPUUECKOTO MOJIS.

M cTOYHNKH IOCTOSHHOTO TOKA.

JlelicTBUSA PIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKUH TOK B )KUJIKOCTH.

. I'a30BBbIi1 pazpsa.

. 3mepenue cuiibl TOKa aMIepMeTpoM.

. 3mepenue 3neKTpuyecKoro HarpsiKeHus: BOJIbTMETPOM.
. PeoctaT u Mmara3zus coOnpoTHUBICHUMN.

. B3aumopeiicTBre NOCTOSHHBIX MarHUTOB.

. MO[[GJIHpOBaHI/Ie HCBO3MOXHOCTH pa3aCiICHUSA ITOJIOCOB MaruuTa.

MO[[GJIHpOBaHI/Ie MarHUTHBIX ITOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarnuTHO€ 1oJje Toka. DJIeKTPOMAarHur.

. JlericTBME€ MarHUTHOTO TOJISI HA IPOBOJHUK C TOKOM.
. DIIEKTPOJBUTATENH TIOCTOSIHHOTO TOKA.

. Uccnenopanue sBIeHUS 3J'IeKTp0Mal"HI/ITHOI71 HHAYKIOWH.

OnbiTel @apagest.

24. 3aBUCUMOCTD HaIlpaBJICHU A HHAYKOUOHHOT'O TOKa oT yCHOBI/Iﬁ €ro

25.

o u kw

BO3HUKHOBCHUSI.
DJeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuvie padomol u onvimel.

OneITbl 10 HAOJIIOIECHUIO IIEKTPU3ALNN Ten  WHAYKIUEH U Tpu
COTMIPUKOCHOBEHHH.

Uccnenosanme EWCTBHUS AIEKTPUYECKOTO MoJsi HAa MPOBOJHHUKHU u
JTUDJICKTPHKHU.

COopka 1 mpoBepKa pabOThI AIEKTPUUECKON 1IETIH MOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CUIIbI TOKA.

N3mepenue U peryinpoBaHnue HaMPSKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UITYILLETO YePE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HallpsHKEHUS Ha Pe3UCTOPE.

OneITel, JEMOHCTPUPYIOIIME  3aBUCHUMOCTh  JJIEKTPUYECKOIO  CONPOTUBIICHUS
MIPOBOJIHMKA OT €r0 JUIMHBI, IIOIIA/IN [TONIEPEYHOI0 CEYEHUs U MaTepHaa.

[IpoBepka mnpaBuiia CIOKEHHMS HANpPsHKEHUM TPH TMOCIEI0BATEIbHOM COEIUHEHHUH



JBYyX PE3UCTOPOB.

9. Ilposepka npasuia Ui CUJIbI TOKA IIPU MAapaJIEIbBHOM COEAMHEHUH PE3UCTOPOB.

10. Onpexnenenue padboThI IEKTPUUECKOTO TOKA, UIYIIEr0 Yepe3 pe3UcTop.

11. Omnpenenenue MOIITHOCTH DJICKTPUYCCKOTO TOKa, BBIICIISIEMON Ha
pe3ucTope.

12. MccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, MAYIIETO YEpe3 JIaMIIOUYKY, OT
HaIlpsKEHUS Ha HEel.

13. Onpenenenue KIIJ[ narpeBaresns.

14. NccnenoBaHue MarHUTHOIO B3aUMOZECUCTBHSI TIOCTOSIHHBIX MarHUTOB.

15. M3yueHue MarHUTHOTO OJIs IIOCTOSIHHBIX MarHuToB npu 150,
00bEIMHEHNH U pa3/ieIeHUN.

16. HccienoBannue qeiCTBUS dJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnepIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIbl B3aUMOJEHCTBUS KaTYIIKU C
TOKOM M MarHura OT CHJIbI TOKA U HaIlpaBJIECHUSA TOKA B KaTYIIIKE.

18. M3ydeHnue neicTBUS MATHUTHOIO 101 HA IPOBOJHUK C TOKOM.

19. KoHcTpyupoBaHue U u3y4eHue padoThl 3JIEKTPOABUTATES.

20. U3mepenne KIIJI 25eKkTpoABUraTeIbHOM YCTAHOBKH.

21. OnOeITEl 11O HCCICOOBAHUIO SABJICHHA SHGKTpOMaFHHTHOﬁ WHAYKIUU: HUCCICAOBAaHUC
W3MCHCHMI 3HAUCHUS U HaIpaBJICHUA HHAYKIWMOHHOI'O TOKA.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHMAA ITPOI'PAMMBbI 11(0)
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

W3yuenune (u3MKu Ha ypOBHE OCHOBHOIO 0OHIEro oOpa30BaHMs HAIPABICHO HA JIOCTHKECHHE

JIMYHOCTHBIX, MCTAITPCIAMETHBIX U IPCIMETHBIX O6p330BaTeJ'II)HI)IXPGSYJ'IBTaTOB.

B pesynbrare nsyueHus (u3MKU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs y oOydarolerocs

6y,Z[YT CCI)OpMI/IpOBaHBI CICAYIOIUC TUIYHOCTHBIC PE3YJIbTATBI B HaCTH:

1) naTpHOTHYEeCKOr0 BOCIIMTAHHUS

[l mposiBieHHE UHTEpeca K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO pOCCHICKON(U3NIecKOi
HayKH;

[] IEHHOCTHOE OTHOILIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX--(DU3UKOB,;

2) rpaKIaHCKOr0 U TyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSA:

] FOTOBHOCTH K aKTUBHOMY Y4acCTHUIO B OOCY/I€HUHU OOILECTBEHHO 3HAYMMBIX M TUYECKUX
po06JieM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHHEM JOCTHKEHUHN (PU3UKH;

[J 0CO3HaHME BaXXHOCTH MOPAJIBHO--3TUYECKUX MPHUHIIMIIOB B AESITEIIBHOCTHYYEHOTO;

3) 3cTeTHYeCKOro BOCIIUTAHUS:

] BoCHpUsITHE 3CTETUUYECKHX KayecTB (hpU3MuecKol HayKu: e€ rapMOHHYHOI'O MOCTPOCHHMS,
CTPOrOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOTI'0 IO3HAHUSI:

] oco3HaHME IIEHHOCTH (PU3MUECKOW HAyKM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BAXKHENIIEH COCTABIISIFONIEN KYIbTYpPHI;

[l pa3BUTHE HAY4YHO JTH0003HATENLHOCTH, HHTEpECa K UCCIIEA0BATEILCKON e TEIbHOCTH;
5) ¢popMupoBaHus KYJIbTYPHI 310POBbS H YMOIMOHAJIBLHOTO 6J1ar0OMOJIyYH:



e [] oco3HaHHEe IIEHHOCTH Oe30macHoro obpasa >XKM3HH B COBPEMEHHOM TEXHOJIOIMYECKOM
MHUpe, BaXXHOCTH IMpaBWJl 0€30MacHOro TOBEIEHUsI Ha TPAaHCIOpPTE, Ha Joporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYI0BAaHUEM B IOMAIIHUX YCIOBUSX;

e [] chopMUPOBAaHHOCTH HaBbIKAa pedIeKCHH, IPU3HAHUE CBOETO IpaBa Ha OMIMOKY U TaKOro
K€ IpaBa y APyroro 4ejaoBeKa;

e 6) TPyIOBOr0 BOCIIUTAHUS:

e [] aKTHBHOE y4yacTue B PEIICHHM NMPAKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTEIbHOM
OpraHm3aluu, ropoja, Kpas) TEXHOJOTHYECKOW U

COLMAJIbHOW HaNpaBJIEHHOCTH, TPEOYIOLUX B TOM YHCIIE U (PU3NYECKUX 3HAHUH;
e [] MHTepec K NPaKTUYECKOMY U3YyUEHUIO Npodeccuil, CBA3aHHBIX ¢ QUUKOIL;
e 7)3KO0JIOrM4ecKOro BOCIIMTAHHUS:
e [] opueHTauus Ha MNpUMEHEHHE (U3MUECKUX 3HAHUM JUId peleHus 3aaad B 00JacTH
OKpY’Karoliel cpefbl, IUIAHUPOBAHMS MOCTYNKOB M OLEHKM MX BO3MOXHBIX IOCIEICTBHUMA
IUIsl OKpY>KaroIien cpeapl;
(] oco3HaHMeE ITI00ATBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U ITyTeH UX pelIeHUs
e 8) amanTanmu K N3MEHSIIOIUMCS YCJIOBHSIM COIMAILHOI M MPUPOIHOTCPebI:
e [ morpeOHOCTh BO B3aUMOJCHCTBUM IPH BBINOJIHEHUH HCCIEAOBAaHUM U IPOEKTOB
(bu3nvecKoil HalpPaBICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JIPYTHUX;
e [] MOBBILIEHNUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IS TeIbHOCTD;
e [] moTpeOHOCTH B (POPMHUPOBAHUM HOBBIX 3HAHHM, B TOM 4YHcie (OpPMYyJIUpOBATH UIEH,
MOHATUS, TUIOTE3bI 0 (PU3NYECKHX OOBEKTAX U SABJICHUSX;
e [] oco3HaHue 1e(pUIUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (PU3HUKHY;
e [] muIaHMpOBaHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUII;
e [] cTpemiieHHE aHAIM3UPOBATH U BBIIBIISATH B3aUMOCBS3H IPUPOJIBI, OOLIECTBA HOKOHOMUKH,
B TOM YHCJIE C UCTIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;
[] oleHKa CBOMX IEMCTBMM C Y4YETOM BIIMSHHSA Ha OKPYKAIOUIYIO CPENY, BO3MOXHBIX
r7100aIbHBIX MOCHIEACTBUI

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbTare ocBoeHUs mporpaMmbl 1o (pu3MKe Ha YpOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHHs Yy
oOyuvaromierocss  OyayT chOpMHUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl, BKIIOYAIOIIHNEC
IO3HAaBaTCJIbHBIC YHUBCPCAJIbHBIC yqe6HI>1e JleﬁCTBHﬂ, KOMMYHUKATHUBHBIC YHUBCPCAJIBHBIC
yueOHbIe JeCTBUS, peryIsITUBHbIE YHUBEPCAIbHbIEC YUECOHbIE IEHCTBUS.

ITo3HaBaTe/IbHbIe YHUBepcajibHble y4uyeOHble neiicTBUs ba3oBbie
JIOTHYeCKHUe AefCTBUSA:

e BBIBIATH U XapaKTEPHU30BATh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBICHMUI);

e YCTaHABIIMBATH CYUIECTBEHHBIN MPU3HAK KJIACCU(PUKALNU, OCHOBAHUS AJIsi 00001eHus
Y CPaBHEHUS,

® BBIBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUMsI B paccMaTpUBAaeMbIX (aKTax, JaHHBIX U
HaOJIOICHUAX, OTHOCAIIMXCS K (PU3MUECKUM SBICHUSIM;



BBISIBJISITh MPUYMHHO--CJIEACTBEHHbBIE CBSI3U TNPH H3YyYEHUU (DU3MUECKUX SBICHUN U
IIPOLIECCOB, [IeNaTh BBIBOABI C HCIOJIb30BAHUEM JECIYKTUBHBIX U WHAYKTHBHBIX
YMO3aKJIIOUEeHUM, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (DM3MUYECKUX BEJINYHH;
CaMOCTOSITENIbHO  BbIOMpaTh CHocod pemeHus ydeOHoW  (u3uueckoil 3anauu
(cpaBHEHHE HECKOJIBKUX BApHUAaHTOB pEIICHHUS, BBHIOOP HamOOJee MOAXOMASAIIETO C
y4E€TOM CaMOCTOSITEJIBHO BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarelbcKue AeiicTBHS .

HCII0JI30BATh BOIIPOCHI KaK I/ICCHC,[[OBaTeJIBCKI/If/'I HHCTPYMCHT I1O3HAHMA,

IPOBOJUTH I10 CAMOCTOSITENILHO COCTABICHHOMY IUIAHY OMBIT, HECIOXKHBIN (pu3ndecKuit
9KCHEPUMEHT, HEOOJIBIIOE UCCIIE0BAaHUE (PU3UUECKOTO SABICHMUS;

OLICHUBATh HA NMPHUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALMIO, MOIYUYCHHYIO B XOE
WCCJIEIOBAHMS WM DKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OpMyJIMpOBaTh OOOOIIEHUS U BBIBOABI 10  pe3yjbTaTramM
pOBEIEHHOIO HAOII0IEHUS, OMbITA, UCCIIEIOBAHHUS;

IPOTHO3UPOBATh BO3MOXHOE JlajIbHEHIIee pa3BUTHE (PU3MUYECKUX MPOLIECCOB, a TaKXe
BBIJIBUTATh MPEATNOJIOKEHHUS 00 X Pa3BUTHU B HOBBIXYCIOBUSAX U KOHTEKCTaX.

PabGora ¢ nndopmanmeii:

IPUMEHSTh Pa3IM4YHbIE METOJbl, HHCTPYMEHThl M 3alpOChl NPU IMOHUCKE U OTOOpE
UH(POPMALIMU WU JaHHBIX ¢ YYETOM MPEI0KEHHOM yueOHOoH pusnueckoil 3a1auy;
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALUIO Pa3TUYHBIX
BUIOB U (hOpM IpeCTaBICHHUS;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAalIbHYIO (DOpMYy MpeAcTaBlieHUus HUHPOpMaluu U
WUTIOCTPUPOBATh peIIaeMble 3a/adll HECIOXKHBIMU CXEMaMH, JuarpaMmamH, WHOU
rpaduKoil u X KOMOUHALIUSAMHU.

KomMyHuUKaTHBHBIe yHHMBepcaabHbIe y4eOHbIe AeiicTBUS:

B XO0/ie OOCYXIEHUs Yy4yeOHOTrO MaTepHuayia, pe3ylabTaToB JabopaTopHBIX pPabOT u
MIPOEKTOB 3aJ[aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMON TEMBI U BBHICKA3bIBATh UJIEH,
HAaIleJICHHBIC Ha PEIIeHUE 3a/1a41 U TOJIepKaHHeOIaroxXenaTeIbHOCTH OOIICHNUS;

COTOCTABNISITh CBOU CYKIEHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB JIMajora,
0o0HapyXUBaTh pa3IU4YKMe U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3PCHHS B YCTHBIX H MMUCBMEHHBIX TEKCTAX;

nyOMMYHO  TPEJICTaBIATh  PE3yAbTaThl  BBIMOJTHEHHOTO  (PH3UYECKOTO  OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, TPOCKTA);

MMOHMMATh W WCIOJh30BaTh MPEUMYIIESCTBA KOMAHJIHONH W WHAWBHIYaTLHOW pPaOOTHI
IIPU pelIeHNH KOHKPETHON (PU3UUYECKOi MpoOIembl;

NPUHUMATh IIeJTM COBMECTHOM JICATEIhHOCTH, OPTraHW30BBIBATH JCHCTBHS IO €&
JTOCTHIKEHUIO: PACIIPEEATh POJId, OOCYXKAATh MPOIIECCHl U PE3YNbTaThl COBMECTHOMN
paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JIFOJICH;

BBHITIOJHATh CBOKO 4YacTh PabOTHI, AOCTUTas KadyeCTBEHHOTO pe3yjibTara MO CBOEMY
HAIPABJICHUIO U KOOPAWHHUPYS CBOM JICUCTBHS C JIPYTHMHUICHAMH KOMAaH/IBI;
OIICHWBATh Ka4eCTBO CBOEr0 BKJIAaJa B OOMMA TPOAYKT 1O KPHUTEPHSM,
CaMOCTOSITENILHO C(POPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.



PeryasitTuBHbie YHUBepcaJbHbIE yuyeOHbIe nelcTBUSA
Camoopranuszaums:

BBISIBJISITH MPOOJIEMBI B )KM3HEHHBIX M yYEOHBIX CUTYyallUsAX, TPEOYIOIIMX

JUIs perieHus: GU3NYECKUX 3HAHMUIA;

OpUEHTUPOBATLCA B PA3IMYHBIX IOJAXOJAX IPUHATHSA pPELIEHUH (MHAMBHUIYaJIbHOE,
IPUHSITHE PEILICHUs B TPYIIIe, IPUHITHE PEIICHUH TPYIIOoii);

CaMOCTOSITENIbHO COCTaBIISITh AJITOPUTM peElIeHUs (PU3NYECKOW 3aJayd WM IJIaHa
UCCIIEIOBaHMSI C Y4ETOM HMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh IIPeJIaraéMble BAPUAHTHI PEILICHUM;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTp().]'[L, IMOLMOHAbHBIIA HHTE/IJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallMu U NpEeAJIararh IiaH €€ U3MEHEHUS;

OOBSICHATH MIPUYMHBI JOCTHKEHUS (HETOCTUKEHHUS) PE3yJIbTaTOBICATEILHOCTH, 1aBaTh
OLIEHKY TPUOOPETEHHOMY OIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE B XOJ BBITOJHEHUs (PU3HUECKOrO
UCCIICIOBAaHUST WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENILCTB, W3MEHMBILUXCS
CUTYallul, yCTAHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YNbTATa LIEJIN U YCIOBUAM;

CTaBUTb ce€0d Ha MECTO JAPYroro 4ejaoBeKa B XOJ€ CIOpa WIM JUCKYCCHM Ha
Hay4YHYIO0 TEMY, IOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTUKY JIPyroro;

NpU3HABaTh CBOE MpaBO Ha OIIMOKY NpU pEHICHWH (QHU3MYECKUX 3ajad I B
YTBEPKICHUAX HA HAyYHBIE TEMBI U TAKOE K€ IIPaBO JAPYyroro.

INPEAMETHBIE PE3YJIBTATbBI
K xonny oOyueHuss mnpeaMmeTHble pe3yiabTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpaXkaTh
C()OPMHUPOBAHHOCTh y O0YYAIOIUXCSA YMEHUI:

UCIIOJIb30BaTh MOHSATHUSA: Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE JBUKEHUE aTOMOB U
MOJIEKYJ, arperaTHbleé COCTOSHHUSI BEIIEeCTBA, KpHUCTANIMYeCKue U aMopdHBIE Tena,
HACBIIICHHBIA ¥ HEHACBIIICHHBIN Map, BIAXXHOCTh BO3AyXa, TeMIepaTypa, BHYTPEHHSS
SHEPTrHUsl, TEIUIOBON ABUTATElb, SJIEMEHTAPHBIA SJEKTPUUECKUN 3apsijl, SJIEKTPUUECKOE
MoJie, TPOBOJHUKH W JTUAICKTPHUKH, TMOCTOSHHBIN SJIEKTPUUYECKUH TOK, MarHUTHOE
noie;

pa3iuuaTth SBJICHUS (TEMJIOBOE pacHIMpEeHUEe U C)KaTue, Tervlonepenaya, TEMIOBOE
paBHOBeCcHE, CMauyWBaHHWE, KaNMWUISIPHBIE SIBIICHUS, WCIAapeHue, KOHJICHCAIIHS,
TJIaBJICHUE, KPUCTAJTU3AIIHS (oTBepaeBaHue), KUIIEHHWEe,  TerJionepeaaya
(TemIONpPOBOTHOCTh, KOHBEKIIMS, H3IYYCHHE), SJCKTpHU3aIUs TeJ, B3aHUMOJCHCTBHE
3apsiioB, ACUCTBUSL AIIEKTPUYECKOTO TOKAa, KOPOTKOE 3aMbIKaHUE, B3aWMOJECHCTBUE
MarHuToB, JACHCTBHE MArHUTHOTO TOJSI HAa MPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAS
UHAYKIHS) TIO ONHCAHUIO MX XapaKTEPHBIX CBOWCTB UM HA OCHOBE OIBITOB,
JEMOHCTPHUPYIONTUX TaHHOE (PU3UIECKOE SIBJICHUE;
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pacrio3HaBaTh IPOSIBIICHUE U3YYCHHBIX (PM3UYECKUX SIBICHUI B OKpPYXAlOIEM MUDE, B
TOM 4Hciae (U3MYeCKHe SBICHHUS B IPUPOAE: IOBEPXHOCTHOE HATSKEHHE U
KallWUJSIPHBIE SIBICHUSI B IPUPOJE, KPUCTAIBI B Mmpupone, uznydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKHME Opu3bl, 0Opa3oBaHME pOCHI, TyMaHa, UHEs, CHETa,
SJICKTPUYCCKUCABIICHHUA B aTMocq)epe, QJICKTPHUYCCTBO JKXUBBIX OPraHUu3MOB, MArHUTHOC
nose 3emid, Apeid moarocoB, pojb MArHUTHOTO OIS JUIs XKU3HU Ha3eMile, IOJIIPHOE
CHSIHME, TPH 3TOM TMEPEBOAMUTH MPAKTHUECKYIO 3aqadyy B Yy4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3UYECKUXSIBICHU;

OIKCBIBATh U3YYEHHBIE CBOMCTBA Tel U (PU3MUECKUE SABJIECHUS, UCHOIb3Ys (pusnueckue
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPrusi, KOJWYECTBO TEIIOThI, YAEIbHas
TEIUNIOEMKOCTh ~ BELIECTBA, YJAElIbHAas TEIUIOTAa IUIABICHMSA, YJEJIbHAs TEIUIoTa
napooOpa3oBaHus, yAeidbHAs TEIUIOTa CTOPAHUS TOIUINBA, KOI(PQHUIUEHT IOJE3HOTO
IIGI\/JICTBI/ISI TEIIOBOM MallWHbl, OTHOCUTCJIbHAA BJIAJKHOCTH BO34YyXa, BHGKTpH‘IeCKI/IfI
3apsj, CWJIa TOKa, DJIEKTPUYECKOE HAIpPSKEHHE, CONPOTHBIIEHUE IIPOBOJHUKA,
yJlelbHOE CONPOTUBIICHHUE BEIIECTBA, pab0Ta U MOILHOCTb IEKTPUUYECKOI0 TOKA), IPU
ONKCAaHUM MPABUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI MCIIOJIB3YEMbIX BEIMYUH,
0003HAueHMsI M eIMHMIBI (PU3UYECKUX BEIMYUH, HAXOJUTH (OPMYJIbI, CBSI3bIBAIOLINE
JAaHHYIO (U3UYECKYI0 BEJIMYMHY C JAPYTUMHM BEJIMYMHAMM, CTPOUTH TIpaduKu
HN3YUCHHBIX 3aBHCHMOCTEH (1)I/I3I/I‘I€CKI/IX BCJINYHH,

XapakTepu3oBaTh CBOWCTBA TeJl, (U3MYECKHUE SIBJICHHUS M IPOLECCHI, HCIOJIb3Ys
OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO--KUHETUUECKON TEOPUU CTPOEHUS BELIECTBA,
OPUHIUI  CYNEpNo3uIUK Mojiell (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpPaHEHHs
3apsfa, 3akoH OMa aus y4yacTka Len, 3akoH JDkoyns—JIeHna, 3akoH coXpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHAa W 3aIllUCHIBATh €ro
MAaTECMAaTUYCCKOC BBIPAKCHUC,

OOBICHSTH (1)I/I3I/I‘~IGCKI/I€ mponecCoel " CBOIiCTBa TCJI, B TOM YHCIIC U B KOHTCKCTC
chyauHﬁ MMPAKTUKO-OPUECHTHPOBAHHOT'O XapakTepa: BBIABJIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE W3 1—2 JIOTMYECKUX LIaroB C
onopoit Ha 1-2 u3yyeHHbIX CBOMCTBA (PU3UUECKUX SIBICHUH, PU3MUECKUX 3aKOHOB MU
3aKOHOMEPHOCTEH;

pemath pacuéTHble 3a7auyd B 2—3 JIEHCTBHS, HCHOJb3ysd 3aKOHbI U (OPMYIIHI,
CBs3bIBalOIME (U3NYECKHE BEJIMYMHBI: HA OCHOBE aHalIM3a YCIOBHS 3aJa4u
3alMUCbIBATh KPAaTKOC YCJIOBHEC, BBIABIATH HEAOCTATOK JAHHBIX I PCIICHHA 3ada4H,
BbIOMpATh 3aKOHBI U (HOPMYJIIbI, HEOOXOAUMBIE Ul €€ pelIeHHs], TPOBOJUThH PacU€Thl U
CpaBHUBATh MOJIyY€HHOE 3HaUeHHE (PU3NIECKON BETUUMHBI C U3BECTHBIMU IaHHBIMU;
pacrio3HaBaTh MpPOOJEMbI, KOTOpble MOXHO pEIIUTh MPU TOMOLM (U3NIECKUX
METOJIOB,  MCIONb3ys  ONHUCAHUE  HCCIEAOBAHMS,  BBIIACIATH  MPOBEPSAEMOE
IPEIIIOJIOKEHNE, OLEHUBATh IMPAaBUIBHOCTH IOPAAKA IPOBEIACHMS HCCIEJOBaHMS,
J€JIaTh BBIBOJbI,

IIPOBOAMTD OMBITHl MO HAOMIOACHHUIO (PU3MUECKUX SIBICHUN WM GU3NYECKUX CBOICTB
TCJI (KaHI/IJIJISIpHBIG SIBJICHUS, 3aBUCUMOCTL HOAaBJICHHUA BO3AyXa OT Cro OG’béMa,
TCMIICPATYPhbI, CKOPOCTH IPOLCCCAa OCThIBAHUSA U HAIPCBAHUA NIPHU U3JIYUCHUHU OT IBCTA
U3ydyaroule (Mmorjomaroneil) MOBEPXHOCTH, CKOPOCTh MCHApEHUs BOABI OT
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TEMIEPATypbl JKUIAKOCTM W IUIOMIAAW €€ TMOBEPXHOCTH, OJIIEKTpU3alus Tel U
B3aMMOJICHCTBHE JIEKTPUUECKUX 3aPSAI0B, B3AaUMOJICHCTBUE MTOCTOSHHBIX MarHUTOB,

BU3yallM3allisi MarHUTHBIX TIOJ€H TOCTOSIHHBIX MAarHWTOB, JICHCTBHS MarHMTHOTO TOJS Ha
MIPOBOJHHK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTA,CBONCTBA AJIEKTPOIBUTATEIISI IOCTOSTHHOTO TOKA):
(dhopMyIMpOBaTh MPOBEPSEMBbIC MPEIINOIIOKECHUS, COOUPATh YCTAHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUSs, OMMCHIBATH XOJ ONbBITa U (POPMYIUPOBATH BHIBOJIBL;

o BBITIOJIHATL IIPAMBIC U3MECPCHHUA TCMIICPATYPHI, OTHOCHUTEJILHOU BIIAXKHOCTU BO3/11yXa,
CHJIBI TOKA, HANPSHKCHUS C HUCIOJIb30BAHUEM AaHAIOTOBBIX NPHOOPOB M JAaTYMKOB
(GU3NYECKUX BEJIWYHMH, CPaBHUBATh PE3YJIbTAaThl HM3MEPCHHH C Y4ETOM 3aJaHHOU
a0COIIIOTHOM TIOTPEIIHOCTH;

e TPOBOJUTH MCCIICAOBAHHE 3aBUCUMOCTH OJHOW (PU3NYECKON BEIHMYUHBI OT APYrod C
UCIIOJIb30BAHUEM TPSAMbBIX M3MEPEHUN (3aBUCHMOCTBH COTIPOTUBIICHUSI MPOBOJHUKA OT
€ro JUTUHBI, TUIOIIAJN MOIIEPEYHOr0 CEYCHUS U YJEIBHOTO CONPOTHBIICHHS BEIIECTBA
NIPOBOJTHUKA, CHJIBI TOKA, UAYIIErO Yepe3 MPOBOIHUK, OT HANPSHKCHUS Ha IPOBOTHUKE,
UCCIICIOBAaHUE TIOCIIE0BATENIFHOIO W TMApauIeIbHOTO COEAMHEHWH TMPOBOIHUKOB):
IUIAHUPOBATh MCCIIEA0BaHUE, COOMPATh YCTAaHOBKY U BBIIOJIHATH W3MEpPEHUSs, CIEays
MPEUIOKEHHOMY TUIaHy, (PUKCUPOBATH PE3yIbTAThl MOJYYSHHOW 3aBUCHMOCTH B BHJIC
Ta6J'II/III u I‘pa(bI/IKOB, ACJIaTh BBIBOJBI 110 PE3yJibTaTaM UCCICAOBAHMA,

o IMPOBOAWUTL KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX BCIIMYUH (YILCJH)HBJI TEIUIOEMKOCTD
BEIIIECTBA, CONPOTHBIICHUE MPOBOJHUKA, pab0Ta M MOIIHOCTh AJIEKTPHUECKOTO TOKA):
IUIAHUPOBATh U3MEPEHUs, COOMpaTh OKCIHEPUMEHTAIBHYIO YCTAHOBKY, CIEIys
MPEJI0KEHHOW HHCTPYKIIUH, U BBIYUCIISATH 3HAYCHUE BEJTMUHHBI;

e coOmoIaTh TpaBHJIAa TEXHUKH Oe30MacHOCTH TMpH padore ¢ J1abopaTOPHBIM
000pyI0BaHUEM;

o XapaKTCPpU30BaTh IMMPUHIUIIBI HeﬁCTBHﬂ HN3YUYCHHBIX HpI/I60p0B U TEXHHUYCCKHUX
YCTPOMCTB C OMOPOMl HAa WUX OMHUCAHUSA (B TOM YHCIE: CUCTEMA OTOIUICHUS JIOMOB,
TUTPOMETP, MapoBasi TypOWHA, aMIIEpMETp, BOJBTMETP, CUYETUMK DIEKTPUUECKOMN
SHEPTUH, JJIEKTPOOCBETUTENBHBIE TMPHUOOPHI, HArpeBaTENbHBIE AIEKTPONPUOOPHI
(mpuMepbl), SIEKTPUYECKHE MPEIOXPAHUTENH, JIIEKTPOMArHUT, JIIEKTPOJBUTATENb
MOCTOSSHHOTO TOKAa), WCIONB3ysd 3HaHUS O CBOWCTBAaX (U3MYECKUX SBICHUH W
HeoOXoauMbIe (PU3HUeCKHUe 3aKOHOMEPHOCTH;

e pacrmo3HaBaThb IPOCTbIE TEXHUYECKHE YCTPOWCTBA W H3MEPUTENIbHbIE MPUOOPHI IO
CXeMaM U CXEMaTHYHbIM PUCYHKaM (PKHUIKOCTHBIN TEPMOMETpP, TEPMOC, NICUXPOMETP,
TUTPOMETp, JABUTATEh BHYTPEHHETO CTOpPaHUS, 3JEKTPOCKOI, PEOCTar), COCTABIISTH
CXEMBI JJICKTPHUECKUX

Lenel C MOCJeNOBAaTEIbHbIM U MapajuieIbHbIM COEIMHEHUEM 3JIEMEHTOB, pasjinyasi YCIOBHbBIC
0003HAYECHUS PTIEMEHTOB JIEKTPUUECKUX IIETICH;

e TMPUBOAUTHL TpHUMEpHl (HAXOAWTH HWH(DOpPMALMIO O TpUMepax) NPaKTHUUYECKOTO
UCTIONIb30BaHUsl (DM3MUECKUX 3HAHUN B TIOBCETHEBHOW >KM3HU g oOecredeHus
0e30MacHOCTH TpU OOpalieHHH ¢ TpudopaMH M TEXHUYECKUMHU YCTPOMCTBaMH,
COXpaHEHHUsSI 3J0pPOBbSA W  COONIOACHUS HOPM DKOJOTHYECKOTO TIOBEIEHUS B
OKpYKalollleil cpee;

e OCYLIECTBJIATh MOMCK HH(poOpManuu ¢(u3NYecKoro cojaepkanus B VHTepHeTe, Ha

OCHOBE HMCIOIIMXCA 3HAHUA U H}’TGM CpaBHCHHA OOIOJIHHUTCIBHBIX HCTOYHHKOB
12



BBIJICTIAITh MH(OPMALMIO, KOTOpasi SBISETCS MPOTHBOPEUYMBONH WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCTIONIb30BATh NPH BBIOJIHEHUH YUEOHBIX 33/1aHUI HAyYHO--NIOMYIISIPHYIO JTUTEPATYPy
(du3MYecKoro Cojaep)KaHMs, CIPaBOYHBIE MaTepHanbl, pecypchl cetu MHrepHer,
BJIZICTh NPHUEMAMKM KOHCICKTHPOBAHMs TEKCTa, NpeoOpa3oBaHUsl WHPOpPMAIMU W3
OJTHO¥ 3HaKOBOUM CUCTEMBI B JAPYTYIO;

co3/aBaTh COOCTBEHHbIE MUCHMEHHBIE M KpAaTKHE YCTHBIE COOOIIeHUs, 0000mas
UH(OpPMAIIMIO U3 HECKOJIbKUX MCTOYHHKOB (PM3MYECKOTO COJCPIKAaHHs, B TOM YHUCIEC
NyOJMYHO  TPEACTAaBIATH  Pe3YyNbTaThl  MPOSKTHOM WM MCCIIEIO0BATEIbCKOM
JeATEIIFHOCTH, IPU 3TOM T'PaMOTHO HCIOJIb30BaTh M3YYCHHBIH NMOHATHUHHBINA ammapar
Kypca (U3MKH, CONPOBOKAATh BBICTYIJICHWE MPE3CHTAlMEH; IPH  BBIOJHCHUN
y4eOHBIX TPOEKTOB M HCCIENOBaHUN (PHU3MYECKUX TIPOIECCOB PACHPEACIATH
0053aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTABJICHHBIMU 33Ja4aMU, CJICAUTH 3a
BBIIIOJITHCHUEM IUJIaHA JICUCTBHHA M KOPPEKTHPOBaTh €ro, aJeKBaTHO OLICHHBATh
COOCTBEHHBI BKJIAJ B JIESITEIBHOCTh TIPYIIbI, BBICTPAMBATh KOMMYHHUKATHBHOC
B3aUMO/ICHCTBUE, MIPOSIBIISIS TOTOBHOCTb paspemarb KOH(IIMKTHI

TEMATHYECKOE INTIAHUPOBAHUE

KoangecTBo yacoB
HaumenoBanue
Ne pPA3/IeiIoB H TeM Beero Kontpo | IIpakTn
n/n TPOrPAMMBI JbHbIE yecKkue
pa6oTbl | padoThI
1.1 CrtpoeHnue u cBOICTBA BEIIECTBA 7
1.2 TennoBsie mpoLEecChl 21 1 5
Hroro o pasneny 28
DNeKTpUUecKUe 3apsiibl.
2.1 7 1
3apsiKeHHbBIE TeTau X
B3aNMOJICHCTBHE
2.2 [TocTOsSIHHBIN ANIEKTPUYECKHUIT TOK 20 1 7
2.3 MarsuTHbIE IBIIEHUS 6 1 1.5
2.4 DJIEKTpOMarHuTHask MHAYKIIHS 4
Hroro o pasneny 37
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 68 3 19
ITPOI'PAMME

13



KanennapHo-temaTnyeckoe nJiaHHPOBaHUe

KoJu4ecTBO 4acoB JJIEKTPOHHBI
Ne - " n Hata e uudposnie
€Ma YPOoKa HTP. aK.
n/n P Bcero onTp P u3ydyeH oOpa3oBartel
padoThI padoThI
A bHbIE
pecypchbl
OCHOBHBIE ITOI0KEHUSI
1 o 1 Bubnuoreka
MOJIEKYJIIPHO-KUHETUUECKOU OK
TEOPHH U UX OIBITHBIC o
[OATBEpIKICHHS https://m.edso
0.ru/ff0a5256
2 Macca u pa3mep aTOMOB U 1
MOJICKYI
3 Monenu TBépaoro, L bubmoTexa
PKHUJIKOT'O U Ta3000pa3HOro LIOK
COCTOSIHHUH BEIeCTBA https://m.edso
0.ru/ff0a540e
OO0BsICHEHNE CBOMICTB
TBEPJOTO,
4 P 1
PKHUJIKOTO U Ta3000pa3HOT0
COCTOSIHUU
BEIIECTBA HA OCHOBE
MTOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKOU TEOPUH
bubanoreka
3) Kpucrannuueckue u 1
LHOK
amop(HbIe Tena
https://m.edso
0.ru/ff0a5800
" CmauuBaHue 1 L BubanoTeka
KaIUJUISIPHOCTb. [IOK
TosepxHocTHOE https://m.edso
HaTSKCHAC 0.ru/ff0a5530
bubanoreka
7 TennoBoe pacmupeHue u 1
ILHOK
coKarue
https://m.edso
0.ru/ff0a5a26
Temneparypa. CBA3b
8 1

TeMIIEPATYPHI CO
CKOPOCTBIO TETJIOBOTO
NIBY>KEHUSYACTHI
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

9 BHyTpeHHssI SJHEPTHSL. Bubauoreka
CriocoOBI H3MEHEHUS ITOK
BHYTPEHHEH DHEPrUu https://m.edso

0.ru/ff0a5¢60

10 Bunb! Teruionepenaun bubanoreka

LHOK
Ypok-koH(bepeHIus
"[IpakTHueckoe bubanoreka

11
HICIIONB30BAaHUE TEILIOBBIX LIOK
CBOMCTB BEIIECTB M https://m.edso
MaTepUaJIOB B IEIISX 0.ru/ff0a65c0
SHeprocoepekeHus "

KonnuecTBO TEMIOTHI. Bubnuoreka

12 Y nenpHas 1TOK
[TCIIOEMKOCTD https://m.edso

0.ru/ff0a6976

13 'YpaBHEHHE TEIIOBOTO bubnuoTeka
Oananca. LHOK
TemmooOMeH u TEII0BOE https://m.edso
paBHOBECHE 0.ru/ff0a7088
JlaGopaTopHas
pabota bubimorteka

14 "ccnenoBanue LIOK
SIBJIIEHMS https://m.edso
TerI000MeHa pH 0.ru/ff0a6a98
CMEIINBAHUH
XOJIOJTHOM U Topsiueit BoIbI"

Pacuer xonnuecTBa

15 TEIJIOTHI, HEOOXOUMOTO
TUTSL HAaTpEBaHUS Tella
W BBIJICISIEMOTO UM TIPH
OXJIAXKICHUH
Jlabopartopnast pabora Bubmmorexa

16 "OnpenenenneyaeabHoN 1IOK
TEIJIOEMKOCTH BeliecTna' https://m.edso

0.ru/ff0a6bb0
DHEPrusi TOMINBA. Bubimoreka
17 Y aenbHas TETUIOTaCTOPAHUS 1IOK

https://m.edso
o.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
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https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a

TlnaBnenue n

18 OTBEp/ICBaHHE bubmnorexa
KPUCTAJUTHYECKUX TEll. HOK
Y neapHagTEILIOTA https://m.edso
TJIaBJICHUS 0.ru/ff0a71d2
JlabopaTopnast pabora BubmuoTeka

19 "OnpeneneHueyaeabHON 1IOK
TETUIOTHI TIJIaBJICHUS JIbaa" https://m.edso

o.ru/ff0a72fe
[TapoobpazoBanue u BubmnoTeka
20 koHaeHcauus. Mcnapenue [TOK
https://m.edso
0.ru/ff0a740c

21 Kunenue. Y nenbHast TEINIOTA bubanoreka

LHOK
mapooOpa3oBaHus U https://m.edso
KOHJICHCAIIHH. o0.ru/ff0a786¢
3aBUCUMOCTh TEMIIEPATypPhI
KUIICHUSOT aTMOC(EPHOTO
TaBJICHUS
BrnaxaocTts Bo3ayxa.

22 JlaGopaTopnas pabora brbmuorexa
"Onpenenenune HOK
OTHOCHUTEJILHOHN BIQXKHOCTH https://m.edso
BOSILyX&" M
Pemenue 3amau Ha

23 oTpezeNneHue
BIIQ)KHOCTH BO3/1yXa
[TpuHIMIBI pabOTHI

24 TETTOBBIX JBUTaTeCH
. [lapoBas TypOuHa.

JlBurarenb BHYTPEHHETO
CrOpaHus
KII/I TenioBOTO ABUTATEIIA.

25 TemnoBble IBUTaTEIN bubimzoTeka

[HOK
Y 3aIuTa
OKpYKaroIIel Cpemsl https://m.edso

o.ru/ff0a7c7c
3aKOH COXpaHEHHUS U
26

MIPEBPALICHUSAIHEPTUH B

TCIIJIOBBIX ITpOoIEccax
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https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

TloxroroBka k

KOHTPOJIBHOMN paboTero bubiorexa
21 Teme "TemnnoBsIe ABIEHNUS. LIOK
VI3MeHeHHEe arperaTHbIX https://m.edso
COCTOSTHUI 0.ru/ff0a83f2
BerrecTna"
KounTponbHas paboTa 1no reme
23 "TennoBbIe ABICHMUS. buommoTexa
LHOK
M3meneHune arperaTHbIX
COCTOSIHMI BelecTBa" https://m.edso
o.ru/ff0a86ae
DJIEKTpU3aus Tell.
29 /IBa pona
AIIEKTPUICCKUX
3apsIoB
Ypok-uccienoBaHue
30 "DIIeKTpU3aLUITEN
VHAYKIUEH U IIpU
COMPUKOCHOBEHHUH"
BiaumoseiictBue Bubarorexa
31 3apsKEHHBIX TEJ.3aKOH 1IOK
Kynona https://m.edso
0.ru/ff0a87e4
DNEeKTPUUYECKOE TOJIE.
HamnpsoxkeHHOCTH bubnuoTeka
32 PIEKTPUIECKOTOIIOISI. [HOK
[puHipn https://m.edso
Cyneprosnnun 0.ru/ff0a8a0a
AIEKTPUUYECKUX TONEH
Hocurenu snexTpuueckux
33 3apsAJI0B.
DJIEMEHTapHBIN 3apsi.
Crpoenuearoma
34 [TpoBOHUKY 1 Bubnnoreka
TUDJIEKTPUKA. 3aKOH LIOK
COXpaHCHIA https://m.edso
AIIEKTPUYECKOTO 3apsjia o.ru/ff0asef6
Pemenue 3amau Ha Bubmmorexa
35 MIPUMEHEHHE CBOICTB [IOK

PIEKTPUUECKUX
3aps/ioB

https://m.edso
0.ru/ff0a90cc

17


https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a90cc

DNEKTPUUECKUH TOK,

36 bubnnoreka
yCIIOBUS €T0
CYLIECTBOBAHHUS. LHOK
I T— https://m.edso
AIIEKTPUYECKOTO TOKa 0.ru/ff0adsa4
. bubnnoreka
37 JleicTBUSI AIEKTPUYECKOTO
TOKa HOK
https://m.edso
0.ru/ff0a96b2
Ypok-uccienoBaHue
38 "IleiicTBHE
AIIEKTPUYECKOTO TOJISI Ha
MPOBOJHUKUHU TADTIEKTPUKU"
DIEKTPUUYECKHI TOK B Bubnuorexa
39 MeTaJlIaX, )KUAKOCTIX U LIOK
rasax https://m.edso
0.ru/ff0a9838
DneKTpuuecKas 1enb 1 eé
40 COCTaBHBICYACTH
Cuna toka. JlaGopaTopHas
41 pabota "M3mepenue u 0.5 buomioreka
peryJIMpoBaHUE CUIIBITOKA" HOK
https://m.edso
0.ru/ff0a8bd6
DNEKTPUUIECKOE
HarnpspkeHue. BoibTMerp. bubnnoreka
42 JTaGopartopHas paboTa 05 LIOK
"l3mepenue u https://m.edso
[peryaupoBaHue 0.ru/ff0a9e14
HanpspkeHns "
ConpoTuBieHne BubmoTeka
A3 MPOBOJHHUKA. Y IENBHOE [IOK
COTMPOTHBIICHUE BEIIIECTBA https://m.edso
0.ru/ff0aa738
JlaGopaTopHas paboTa
"3aBUCUMOCTB bubnnoreka
44 DIIEKTPUYECKOTO [HOK
CONPOTHBIICHUSI https://m.edso

MPOBOAHHKA OT €0 AJINHBI,
TIomiaanu
MOMCPCUHOTO CCUCHUA U

Marepuana"

0.ru/ff0aa738
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https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
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3aBUCUMOCTH CUJIBI TOKA OT

45 HanpspkeHus. 3akoH Oma EIZ?EHOTeKa

i:;zq aer https://m.edso
0.ru/ff0aad4a

Jlaboparopnas pabota
"UccaenqoBanue

46 3aBUCHUMOCTH CHJIBITOKA, EHO(?HOTGM
UYIIETO Yepe3 pe3ucTop,
oT }:c])lnpom;)neHII)/m ’ hitps://m.edso
pe3ucTopa u 0.1u/ff0aa0de
HarpsDKEHUs Ha pe3uctope”
[TocnenoBarensHOE U

47 MapauIeIbHOCCOCTMHEHHIS
MTPOBOTHUKOB
JIaGoparopnas pabota
"[IpoBepka nmpasuiia bubimoreka

48 .
CJIO’KEHUS HAIIPSKEHUH IIpU L[TOK
MOCJIE0BATEIIbHOM https://m.edso
COCAMHEHUH JIBYX 0.ru/ff0aaa58
pe3ucTopoB”
Jlaboparopnas padora
"[IpoBepkanpaBuna Juis bubinoreka

49 CHJIBI TOKA TIPH LOK
napauieTbHOM https://m.edso
COCJMHECHUU o.ru/ff0aadle
pe3ucTopoB"
Pemenue 3anau Ha

50 Y — bubnnoreka
3akoHa Oma i Ifi[tof im.edso

psS. .

ESZJ;I;I;ZFHZ 0.ru/ff0aaf8a
MTPOBOTHUKOB

£1 PaboTta 1 MOIITHOCTH BubroTekxa
AIEKTPUYECKOTOTOKA. LIOK
3axon Jhxoyns-Jlenna https://m.edso

0.ru/ff0ab124

JlabopaTopnast pabota

52 "OnpeneneHnepadboThl 1 EIgEHOTeKa

MOIITHOCTH AJIEKTPUIECKOTO
Toka"

https://m.edso
o0.ru/ff0ab3e0
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https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aad1e
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DIEKTPUUYECKHE LIETIH U

bubnnoreka
53 noTpebuTenn
. LHOK
AIICKTPUIECKOMN SHEPTUH B
OLITY https://m.edso
KopoTkoe 3aMbIkaHne 0.ru/ff0ab660
IToaroroBka x
KOHTPOJIbHOW paboTerno
54 " bubnuorexa
Teme "DIeKTpUuIecKue
LHOK
3apsiIbl.
3apsoKEHHBIE TENa U https://m.edso
VX B3aUMOJICHCTBUS. o.ru/ff0abd2c
TTocToSTHHBIM
BIIEKTPUYECKUM TOK"
KoHntposbHas
pabota 1mo Teme
\ bubnuoreka
95 DNEeKTpUYECKUe
LHOK
3apsiJibl.
3apsuKeHHbBIE TeIa U https://m.edso
WX B3aMMOJICHCTBHUS. o.ru/ff0abea8
ITocTosHHBIN
AIEKTPUIECKUN TOK"
c6 TTocTossHHBIC
MAarHuThl, UX
B3aHUMOJICHCTBHE
- Ypoxk-uccienoBaHue . Br6IMOTEKa
"N3yuenuenoneit [IOK
MOCTOAHHBIX https://m.edso
n
MArHITOoB 0.ru/ff0ac3d0
MarauTHoe II0JI€.
58 MarHuTtHoe 1ose 3eMiIu U bubmiorexa
ero 3HayeHHe I )KU3HHU Ha LHOK
3emiie https://m.edso
o0.ru/ff0acOba
OmneIT Opcrena. MarautHoe
59 HoTTe bubnnoreka
HOK
AIIEKTPUYIECKOTO TOKA A i ed
MarHuTHOeIOJIe it S];f m.edso
KaTYIIKH C TOKOM 0.ru/ff0ac1d2
IIpuMeHeHue
DIIEKTPOMArHUTOB B bubnuorexa
60 0.5 OK
rexHuke. JlaboparopHas I

pabora "U3yuenue
MENCTBUSI MArHUTHOT'O

https://m.edso
o.ru/ff0ac74a
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https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
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MOJIs1 Ha MPOBOJHUK C TOKOM"

61

DIIEKTPOABUTATEIb
MOCTOSIHHOTO TOKA.
Hcnons3oBanue
AIIEKTpOABHUraTeNeii B
TEXHUYECKUXYCTPONCTBAX
Y Ha TPAHCIIOPTE.
JlabGoparopuas pabota
"KoHcTpyupoBaHue u
M3y4yeHue

paboTHI dNIEKTpoABUTATENS "

bubanoreka
LHOK

https://m.edso
o.ru/ff0ac86¢c

62

OnbiTel Dapajes.
3aKoH
AJIEKTPOMArHUTHOMN
VHIYKLHH.
IIpaBuio Jlenna

63

DIIEKTPOTCHEPATOP.
CriocoOsI ony4eHus
AIIEKTPUYECKON SHEPTUU.
DNEeKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX
MCTOYHUKAX

SHEPTUU

64

[ToaroroBka K KOHTPOJIBHOU
pabote

110 TEME

"DneKTpuuecKue
MMarHUTHbHIE

STBIICHUS "

65

KonTponbHas paboTa mo reme
"DNeKTpUUeCcKre U
MATrHUTHBICSIBICHUS"

bubaunoreka
ILHOK

https://m.edso
0.ru/ff0ach14

66

PesepBHbIit ypok. Pabora c

TEKCTaMH

buobmmoreka

[IOK

o Teme "TermioBbie

siBIIeHUS"

https://m.edso
o.ru/ff0acche
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PesepBHbIil ypok. Pabora
67 C TEKCTaMHU

IO TEME

"ITocTos

HHBIN

AIIEKTPUY

eCKuit

"

TOK

bubnnoreka
LHOK

https://m.edso
o.ru/ff0acdc6

68 HToroBasi KOHTpOJIbHAsS
pabota

OBIIEE
KOJIMYECTBO YACOB
[TOITPOTPAMME

68

145
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https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acdc6

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* dusuka, 8 knace/ [epeimkun .M., IBanos A.U., AKIIOHEpHOE 00IIECTBO

«M3parenbcTBO «IIpocBemenne

* ®usuka, 9 xnacc/ [epeimkun .M., I'yrauk E.M., MBanoB A.U., [TerpoBaM.A.,
Axunonepnoe o6mectBo «M3natenbctBo «IIpocBenienue

* ®dusuka, 9 xknacc/ [eppimkua A.B., I'yrauk E.M., O0miecTBo ¢

OTPaHUYEHHOU OTBETCTBEHHOCTHIO «J[PODAY; AKIIMOHEpHOE 00IIECTBO
«M3narensctBo «lIpocBemienne»

* ®dusuka, 8 knacc/ Ilepsimkun A.B., O01iecTBo ¢ orpaHU4YeHHON

OTBETCTBEHHOCTEIO «[PODA»; AxunmonepHoe o6mectBo «M3narenscTBo

«HpOCBeH_ICHI/Ie»
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