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INOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1mo ¢u3uMke Ha YpPOBHE OCHOBHOTO OOIEr0 OOpa30BaHMS COCTABJIEHA HA OCHOBE
MOJIOXKEHUH M TpeOOBaHUM K pe3yJIbTaTaM OCBOEHHUs Ha 0a30BOM ypOBHE OCHOBHOM 00Opa3oBaTeIbHOM
nporpammsl, npeacrasiaeHHbx B PI'OC 00O, a Taxke ¢ yuétoM ¢enepainbHOl pabouel mporpaMMel
Bocniutanus u Konuenmmu npernoaBanus yaeOHoro npeameta «Duzukay.

Conepxanue TporpaMMbel 1O (U3MKE HampaBlieHO Ha (OPMHPOBAHUE ECTECTBEHHOHAYYHOMH
IrPaMOTHOCTH OOYyYalolMXcs W OpraHU3alUi0 W3y4YeHHs (PU3UKKM Ha JAESTeNbHOCTHON ocHoBe. B
nporpaMMe 1o (pu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO IMpeaMeTa B peaiau3anuu TpeOoBaHUi
®I'OC OOO x miIaHupyeMBbIM JHYHOCTHBIM M METANpPEIMETHBIM pe3ysibTaTaM OOy4eHHs, a TaKxke
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHws.

[TporpamMMa o ¢u3MKe yCTaHABIMBAET pacHpe/esieHne yueOHOro Marepuaia Mo rojgaMm oO0ydeHHs
(mo kyaccam), mpeasiaracT MPUMEPHYIO MOCIE0BATEIBHOCTh U3yUEHHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3BUTHS IPEIMETHOTO COJICPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00YyJarOIuXCsl.

[IporpamMma mno ¢u3uke pa3paboTaHa C IENbI0O OKa3aHHUS METOJUYECKON MOMOIIM YYHUTENIO B
CO3/1aHuU pabouel MPOrpaMMBI 10 Y4eOHOMY MPEIMETY.

Ousnka ABISETCS CHCTEMOOOpa3yloIUM Uil E€CTECTBEHHOHAYYHBIX Y4YeOHBIX IPEIMETOB,
MOCKOJIBKY (pU3MyYecKre 3aKOHBI JIKAT B OCHOBE IPOLIECCOB M SIBICHHH, M3Y4aeMBIX XHMHEH,
OunoJoruei, actpoHoMuel u pusnyeckoi reorpadueii, BHOCUT BKJIAJ] B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, IPeJoCTaBseT Hauboee sICHble 00pa3lbl MPUMEHEHHUS] Hay4HOTO METOJAa MO3HAHUS, TO €CTh
crioco0a MoJryuyeHust JOCTOBEPHBIX 3HAHUI 0 MUpeE.

OpHa W3 MIaBHBIX 33124 GU3NYECKOTO 00Pa30BaHUS B CTPYKTYpE OOIIEro 0Opa3oBaHHs COCTOUT B
(hOpMHPOBAHUU €CTECTBEHHOHAYUYHOM IPaMOTHOCTH U UHTEpECa K HaAyKe y 00yUaronuxcs.

Uzyuenne ¢usuku Ha  0a30BOM  ypOBHE  MpeArojaraeT  OBIAJCHHE  CISAYIOUIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUMHU €CTECTBEHHOHAYYHYIO PAMOTHOCTB:!

®  Hay4HO OOBSICHSTbH SIBJICHUS;

®  OIEHHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEI0BAaHUS;

®  UHTEpNpPETHUPOBaTH JAaHHbIE M HCIOJIb30BaTh HAyYHBIE JOKA3aTENbCTBA JUISl TOJYYECHUS
BBIBOJIOB.

Henn n3ydyenus: Gpu3nku Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompeneneHsl B KoHmenuuu
npenofaBaHus yuyeOHoro mnpenMera «®dusmka» B oOpa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit
Denepalyu, pean3yoIuX OCHOBHbIE 00111e00pa3oBaTeNlbHbIE MPOTPaMMBbl, YTBEPKAEHHON pelieHueM
Komnnernn MunucrepctBa npocemieHus: Poccuiickoit @enepanuu (mpotokon ot 3 nekadps 2019 r. Ne
[1K4BH).

Henun uzyvenus: pusuku:

® puoOpeTeHHe HHTEepeca W CTPEeMJICHHS OOydYaloluXCsi K HAyYHOMY H3yUEHHUIO MHPUPOJIBL,
Pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®  pa3BHUTHE NPEICTABICHUN O HAYYHOM METOJIE TIO3HAHUS ¥ (JOPMHUPOBAHUE HCCIEIOBATEIHCKOTO
OTHOILIEHUS K OKPYKAIOUIUM SIBICHUSM;

*  (opmupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3yJibTaTa U3YYEHHUS OCHOB CTPOCHUSI MaTepUU
1 GyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

* (opMHpOBaHHE MPEJCTABICHUNA O pONU (U3UKU Il PA3BUTHUSA JPYTUX E€CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;

®  pa3BUTHE NPEICTABICHUN O BO3MOXKHBIX cepax Oymymiend mpodhecCuoHaIbHOU NesITeNbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JJaJIbHEHIIeMy 00yUeHHIO B 3TOM HalpaBJICHUH.
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JlocTikeHne 3THUX Lesed mporpamMmbl MO (pU3MKe Ha ypOBHE OCHOBHOI'O 00IIero oOpa3oBaHUs
o0ecreynBaeTcs pelIeHneM CIeIyomuX 3a4ay:

* qnpuoOpereHHe 3HAHWH O AMCKPETHOM CTPOSHHH BEUIECTBA, O MEXaHWYECKUX, TEIUIOBBIX,
JIEKTPUUYECKUX, MATHUTHBIX 1 KBAHTOBBIX SBJICHUSIX;

* qppuoOpeTeHHe YMEHMH OMMCHIBaTh U OOBACHATH (PU3MUYECKHE SIBIEHHUS C MCIIOJIb30BaHHEM
[IOJIyYEHHBIX 3HAHUM;

® OCBOCHHME METOJIOB PEUICHMS MPOCTEHININX pacuETHBIX 3a7ad C MCMOJIb30BAaHWEM (PH3HUYECKUX
MoJiesiel, TBOPYECKHUX M TPAKTUKOOPUEHTHPOBAHHBIX 33]a4;

® pa3BUTHE YMEHMH HaOMIONaTh MPHUPOJHBIE SBJIEHHS W BBIIOJIHATH OIBITHI, JIAOOpPAaTOpHBIE
paboThI U HKCTIEPUMEHTANIbHBIE UCCIIEAOBAHMS C UCTIOJIb30BAaHUEM N3MEPUTENBHBIX IPHOOPOB;

® ocBoeHHE TIpUEMOB paboTel ¢ wuHpoOpManHMend (UIUIECKOTO CONEPIKAHHS, BKIIOYAs
MHPOPMALIMI0O O COBPEMEHHBIX JOCTHXKEHMAX (U3MKH, aHAIW3 U KPUTHYECKOE OLICHUBAHHE
nHpopmanuu;

® 3HAKOMCTBO CO cdepamMu NpoPeCCUOHATBHON AEATENbHOCTH, CBS3aHHBIMU C (U3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU HA JOCTIDKEHHSIX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIli ypOBEHb) HAa YPOBHE OCHOBHOTO 00IIero oOpazoBanus B 8 Kiacce
oTBoaUTCS 68 YacoB (2 yaca B HEJENIO).

[Ipennaraemplii B mporpamMme mo (u3MKe MepeueHb J1adopaTOpHBIX PAadOT W OINBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, yUUTeb JeJIaeT BEIOOp MPOBEICHHS JTa00PATOPHBIX paboT U OMBITOB C
y4€TOM HUHIUBUAYAIBHBIX OCOOCHHOCTEH OOyYaromuxcs, CIHMCKAa AKCIEPUMEHTAIbHBIX 3aJaHuUM,
IIpeUIaraéMblX B paMKax OCHOBHOI'O T'OCYAapCTBEHHOI'0 SK3aMeHa 110 (pu3uKe.



COJEPKAHUE OBYYEHUA
8 KUIACC

Pasznea 1. TenyioBbIe SIBJICHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KUHETHUECKON TEOpUM CTpPOEHHUs BenlecTBa. Macca u
pa3Mepsl  aTOMOB M MoOJeKyJd.  OmnbITel, MOATBEP)KAAIOIIME  OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mogenu TBEPAOrO, KHMIKOTO M Ta3000pa3HOro COCTOsSHUM BemecTBa. Kpucramimdeckue u
amop¢ubie Tena. OOBsCHEHUE CBOWCTB Ta30B, XUAKOCTEH W TBEPABIX TN HAa OCHOBE MOJIOKECHUU
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CMauMBaHUe U KaNWUISpHbIE siBJIeHUS. TennoBoe paciiupeHue
U CKaTHE.

Temneparypa. CBsA3b TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO IBMKEHUS 4YacTul. BHyTpeHHsSA
sHeprus. CrocoObl U3MEHEHUsI BHYTPEHHEH SHEPrHM: TeIUionepeaada u copepiieHue padbotsl. Buis
TEIUIONEPEIavu: TEIIONPOBOAHOCTD, KOHBEKLINS, N3IIyYCHHE.

KommuectBo Ttemnorel. YaenpHas TEIUIOEMKOCTH BEIIECTBA. 1€IUIOOOMEH M TEIUIOBOE
paBHOBecHe. YpaBHeHHME TeruloBoro Oananca. IlmaBineHwe M oOTBepAaeBaHME KPUCTAUTMYECKUX
BEIIECTB. YeNbHas TersoTa miaienus. [lapooOpasoBanue u konaencanus. Vcnapenue. Kunenue.
VYiaenpHas TemaoTa MapooOpa3oBaHMs. 3aBUCHMOCTh TEMIIEPATyphl KUIEHHS OT aTrMoc(epHOro
JaBJICHHUS.

BiaxnocTs Bo3yXa.

OHeprus ToIIuBa. Y ieJbHas TEIJI0Ta CrOPaHMsL.

[punuuns! padots! Temnossix asurateneil KI1/] rennosoro neurarens. Tensosble ABUraTenu u
3alIuTa OKPYKAIOIIEH Cpeibl.

3aKOH COXpaHEHMsI U IPEBPALLEHUS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

1. Hab6mtonenne 6poyHOBCKOTO JTBUXKEHUS.

2. Ha6monenue nuddysun.

3. HaGmronenue siBeHni CMauyuBaHKs M KalTWJUTSIPHBIX SIBJICHHH.
4, HaburoieHue TemmoBoro pacimmupeHus Ted.

5. V3meHeHne naBiieHUs Ta3a Mpyu U3MEHEHUN 00bhEMA U HAarPEBAHUU T OXJIAKICHHH.
6. [IpaBuna n3MepeHus TeMneparypsl.

7. Buael Terionepenayu.

8. OxnaxkeHue Ipy COBEPIICHHH PabOTHI.

9. Harpeanue npu coBepiieHMH padOThl BHEITHUMH CUIIaMHU.
10. CpaBHeHHe TEII0EMKOCTEN pa3INYHbIX BEIECTB.

11. HaOmronenne KumeHus.

12. Habmroienne nocTostHCTBa TeMITepaTyphbl Py TUIaBICHUH.

13. Mojenu TeIUIOBBIX IBUTATEIICH.

Jlabopamopmuwvie padbomot u onvimol.

1 OnbITHI MO0 OOHAPYKCHUIO ICHCTBUS CHII MOJICKYJISIPHOTO MPUTSKCHHS.

2 OnbITHI 10 BRIPAIIMBAHUIO KPUCTAJIIOB TIOBAPEHHOM COJIM WM caxapa.

3. OnbITHI 110 HAOJIIOIEHUIO TETIOBOT'O PACIIMPEHHUSI Ta30B, KUJIKOCTEH U TBEPABIX TElL.

4 Ompezenenne naBieHUs BO3AyXa B OAJIJIOHE MITTPHUIIA.

5. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCHMOCTh JaBJICHHS BO3JyxXa OT ero o0némMa u

HarpeBaHus UK OXJIAXKICHUS.



6. IIpoBepka rumoTe3sl JHMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKAa JKMJKOCTH B
TEPMOMETPHUYECKON TPyOKE OT TeMIIepaTyphbl.

7. Habmronenne m3MeHeHHs1 BHYTPEHHEW SHEPIHU Tella B pe3ysbTaTe TEIUIoNepeladynd U
paboOTHI BHEITHUX CHIL.

8. HccnenoBanue siBIeHUS TEIJIOOOMEHa NMPH CMEIIMBAHUH XOJIOJHON U ropsiueit BObI.

9. OmnpeneneHnue KOJIMYECTBA TEIJIOTHI, IOJYYEHHOT'O BOJOW TMpH TEIIoOOMEHEe ¢
HarpeTbIM METAUTMYECKUM LMIAHAPOM.

10. Onpenenenne yaeabHOU TETNIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporecca UCIapeHusl.

12. OnpeneneHne OTHOCUTENBHOM BIIaXXHOCTU BO3/yXa.

13. Onpenenenre y1eabHON TEMIOTHI TUIaBJIECHUS JIbJA.

Paznen 2. DiiekTpryeckne 1 MarHUTHbIE SIBJICHUS.

OnekTtpuszanusi Tenl. J[Ba poaa »IEKTpUUECKUX 3apsnoB. B3aummonelcTBue 3apspKEHHBIX Tedl.
3akoH Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJCUCTBUSL 3apsDKEHHBIX TN OT BEJIIMYMHBI 3aps0B U
PacCTOSHUS MEXy TeJIaMu).

Onektpuyeckoe mnone. Hampssk€HHOCTh  AnekTpuueckoro mnoid. [lpuHunun cynepno3unuun
ANEKTPUYECKUX MoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu asnexTpuueckux 3apsaoB. DJIEMEHTApHBIM aieKTpuueckuil 3apsn. CTpoeHHue aToMa.
[IpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOTO 3apsiia.

DJIEKTPUYECKUN TOK. Y CIOBHUS CYIIECTBOBAHHMS JIEKTPUUECKOrO TOKA. ICTOYHUKK MOCTOSTHHOTO
ToKa. JlelcTBUS 3IEKTPUUECKOr0 TOKa (TEIIOBOE, XMMHUECKOe, MarHUTHOE). DIEKTPUUECKH TOK B
KUIKOCTSAX U razax.

Onekrpuueckas nenb. Cuiia Toka. DiekTpuyeckoe HampspkeHne. ConpoTHUBIEHUE MPOBOJHUKA.
VYneneHOe compoTHBIEHHE BemiecTBa. 3akoH Owma g ydactka unenu. [locnemoBartensHoe u
napajuieJIbHOE COEIMHEHNE ITPOBOIHUKOB.

PaGota U MOIIHOCTH AMEKTpUYECKOTO TOoKa. 3akoH Jlxkoyns—JleHna. DNeKTpUYecKue Menu u
MOTPEOUTENH IEKTPUUECKON 3HEpruM B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHUTHL. B3anMo1eiicTBHE MTOCTOSIHHBIX MAarHUTOB. MaruutHoe nosie. MarHuTHoe
noJsie 3eMJIM U €ro 3Ha4eHue i )ku3HU Ha 3emuie. OnbIT Opcrena. MarHuTHOE MOJI€ AIEKTPUIECKOTO
Toka. [IpuMeHeHHe 3JIeKTPOMarHuTOB B TEXHUKE. JlelicTBME MarHUTHOTO TOJis HAa MPOBOAHHUK C
TOKOM. DJIEKTPOABUIaTEIb MOCTOSSHHOTO TOKA. Vcronb3oBaHUE 3IIEKTPOJBUraTeNIel B TEXHUYECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.

OnbiTel @apanes. SABnaeHue 3meKTpoMarHuTHOM UHAYKIMK. [IpaBuio JleHna. DnekrporeHeparop.
CriocoObl TONyUeHUsT SIEKTPUUECKON SHEPTUU. DJIEKTPOCTAHIIMKA Ha BO3OOHOBISIEMBIX MCTOYHHUKAX

SHEPTHH.
Hemoncmpayuu.
1. DJeKTpu3aius Ted.
2. JIBa pojia AIeKTPUUECKUX 3apsA0B U B3aUMOJEHCTBUE 3apSKEHHBIX TEll.
3. YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIA.
4. DneKTpocTaTHuecKas HHIYKIIHSL.
5. 3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.
6. [IpoBOAHMKYN U AUDIIEKTPUKH.
7. MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MTOJIS.
8. HcTouHNKY TOCTOSHHOTO TOKA.
9. JlericTBUSA AIIEKTPUYECKOTO TOKA.
10. DNEeKTPUYECKUM TOK B KUJKOCTH.



11. I'a3oBbIi1 pa3psn.

12. N3MepeHne cuiibl TOKa aMIIEPMETPOM.

13. W3mepenue 31eKTprUUecKOoro Hanps>KeHUs! BOJIbTMETPOM.

14. PeoctaT 1 marazuH cCOnpoOTUBIECHUN.

15. B3aunMopaelicTBue ITIOCTOSHHBIX MAarHUTOB.

16. MonenrpoBaHue HEBO3MOXKHOCTHU Pa3/I€IeHUs IOJIFOCOB MarHUTA.
17. MonenrpoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OnbIT Dpcrena.

19. MarauTtHoe 1osie Toka. JJIEKTPOMArHuT.

20. JIeiCTBHE MarHUTHOTO I10JIs HAa IIPOBOJHUK C TOKOM.

21. DNeKTpOABUTATEb IOCTOSTHHOTO TOKA.

22. HccnenoBanue sABiIeHUS IEKTPOMAarHUTHON WHYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HalpaBJeHUS MHAYKLIMOHHOIO TOKa OT YCJIOBHH €ro0 BO3HUKHOBEHUSI.
25. DNEeKTPOTeHePaToOp MOCTOSTHHOTO TOKA.

Jlabopamopuwvie padbomot u onvimol.

l. OnbIThI 10 HAOTIOACHUIO STIEKTPU3ALUH T HHIYKIMEH U IPU COMTPUKOCHOBEHUHU.

2. UccnenoBanue AeCTBUS AIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U IUAJICKTPUKH.

3. COopka u mpoBepKa pabOThI ANEKTPUIECKOM e MOCTOSHHOTO TOKA.

4. N3MepeHue u peryampoBaHue CUIIbI TOKA.

5. N3mepenue u peryinpoBaHue HAPsKEHUS.

6. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 pPe3UCTOp, OT COMPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUsI Ha PE3UCTOPE.

7. OmbITEl,  JEMOHCTPHUPYIONIME  3aBUCUMOCTh  JJICKTPUYECKOTO  COMPOTHBIICHUS
MIPOBOJIHUKA OT €ro JUIMHBI, IJIOIIA U ONEPEYHOr0 CEUEHUs U MaTepuala.

8. [IpoBepka mpaBuia CIOXKEHUS HANPSIKEHUU MPU MOCIIEI0BATEILHOM COECIMHEHUH JIBYX
PE3UCTOPOB.

9. [IpoBepka mpaBuiia AJis CUIIBI TOKA MIPH MapaJIeIbHOM COETUHEHUH PE3UCTOPOB.

10. Omnpenenenne pabOTHI YMEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

1. OrnpeznenieHre MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO Y€pE3 JIAMIIOUYKY, OT HaNpsDKEHUS Ha
HEM.

13. Onpenenenue KIIJ] narpeBatens.

14. HccnenoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MAarHUTOB.

15. W3ydeHre MarHUTHOTO TIOJII TIOCTOSHHBIX MAarHUTOB TIpU MX OOBEAMHEHUU W
pa3JeseHun.

16. HccnenoBanue neCTBUS AIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbl B3aUMOJEHCTBUS KAaTyIIKA C TOKOM U
MarHuTa OT CUJIbI TOKA U HANpaBJIEHUS TOKA B KaTYIIIKE.

18. N3ydenue neicTBus MArHUTHOTO TOJIST HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u usyueHme padoThl IEKTPOABUTATENS.

20. N3mepenue KIIJ[ anexTpoaBUratenbHON yCTaHOBKH.

21. OnbITBl 1O HUCCJEAOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOM WHIYKIMU: HCCIIEI0OBAHUE

N3MEHEHHUH 3HAUYEHUS 1 HaIpaBJICHUA HHAYKIWUOHHOI'O TOKaA.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne ¢u3mkum Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHUs HANpPaBJICHO Ha JOCTHKCHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNIbHBIX PE3yIbTATOB.

B pesynbprare m3zyueHus GU3MKM Ha YpPOBHE OCHOBHOTO 00IIEro oOpazoBaHHs y OOYyYaroIierocs
OyayT chopMupOBaHBI CIIEAYIONINE JINYHOCTHBIE PE3YIIbTATHI B YACTH:

e 1) naTPpHMOTHYECKOI0 BOCIIUTAHMS:

® - MpOSIBICHHWE HHTEpeca K UCTOPHUH U COBPEMEHHOMY COCTOSHUIO POCCHMCKOU (PU3NYECKOM
HAYKWU;

® - [IEHHOCTHOE OTHOIICHHUE K JTOCTHKCHUSAM POCCUHCKUX yUEHBIX-(DU3UKOB;

® 2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

® - TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO 3HAUYMMBIX U ITUYECKUX
po6JeM, CBA3aHHBIX ¢ IPAKTUYECKUM PUMEHEHNUEM TOCTHKECHUN (QU3UKY;

b - OCO3HAaHHEC BAXXHOCTH MOPAJIbHO-3TUYCCKUX MMPHUHIUIIOB B ACATCIILHOCTHU yLIéHOFO;

® 3)3CcTeTMYecKOro BOCIIMTAHMS:

® - BOCHPHUATHE AICTETHMYECKUX KauecTB (U3NYECKON HayKu: €€ TapMOHMYHOTO IMOCTPOCHHS,
CTPOroCTH, TOUHOCTH, JTAKOHUYHOCTH,

®* 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HaHHE IEHHOCTH (U3MYECKON HAYKHM KaK MOIIHOTO WHCTPYMEHTa IO3HAHUS MUpa,
OCHOBBI Pa3BUTHS TEXHOJIOTHA, BayKHEHIIIEH COCTABISIONICH KYIbTYpHI,

® - pa3BUTHE HAYYHOH JIF0OO3HATEIBHOCTH, HHTEPEca K UCCIIEJ0BATEIbCKOM e TEIbHOCTH;
* 5) dopmupoBaHus KyJbTYPHI 310POBbSI M SMOIIMOHAJIBLHOIO 0J1arONOJIyYHs:
® - OCO3HAaHME IIEHHOCTH 0€30MMacHOro 00pa3a >KM3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MHpE,

BaXHOCTU TNpaBUJI O€30MacCHOrO TMOBEACHMSI Ha TPAHCIOPTE, Ha JOpPOrax, C DJJICKTPUYECKUM U
TEIJIOBBIM 00OPYIOBAaHUEM B IOMAIIHUX YCIOBHSIX;

® - chOpMHPOBAHHOCTH HaBbIKa PEeQIIEKCUH, MPU3HAHNE CBOETO IMpaBa Ha OIIMOKY U TaKOTO XKe
IpaBa y Apyroro 4ejaoBeKa;

® 6) TPyA0OBOIrO BOCIIUTAHMS:

® - aKTHUBHOE y4YaCTHE B PEIICHUU MPAKTUYECKUX 3a1ad (B paMKax CEeMbH, 00pa3oBaTEIbHOM
OpraHu3ally, ropoja, Kpas) TEXHOJOTUYECKOW M COLMAIIbHOW HANpaBICHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3nIecKuX 3HaAHUMH;

® - UHTepec K MPaKTHYECKOMY U3YUYEHHIO MpodeccHil, CBI3aHHBIX ¢ (PU3MKOIL;
¢ 7) 3K0JIOTHYeCKOI0 BOCIIUTAHMS:
® - OpuEHTaUUs HAa NpPUMEHEHHE (HU3UYECKUX 3HAHUM [UIg pelleHdus 3afad B 00JacTu

OKPY’KaIOIIEeH Cpebl, IUIAHUPOBAHUS TIOCTYNKOB M OIEHKH WX BO3MOXHBIX TOCIEACTBUI IJIA
OKpY>Karollen cpeibl;

® - 0CO3HaHUE TrI00ATBHOTO XapaKTepa SKOJIOTHYECKUX MPoOeM U My Tel X pelieHus;

e §8) aganTauMu K M3MEHSIOIIMMCS YCJIOBHAM CONMAIBHON M MPUPOAHOH CPe/Ibl:

® - noTpeOHOCTH BO B3aMMOJICHCTBHUH MPHU BHITIOJHEHUN WUCCIEAOBAHUI M MPOCKTOB (HU3UIECCKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUAM APYTHX;

® - [IOBBHIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU YePe3 MPAKTUUECKYIO JEATEIbHOCTD;

® - nOoTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHHI, B TOM YKCie (OPMYIUPOBATH UJICH, TTOHSITHS,
TUNIOTE3BI O (U3UIECKUX O0OBEKTAX U SIBIICHUSAX;

® - oco3HaHHUE Je(HUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;

hd - INIAaHUPOBAHUC CBOCT'O PA3BUTHSA B HpI/IO6peT€HI/II/I HOBBIX (bH3quCKI/IX 3HaHPII>i;



® - CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBS3U HPUPOAbI, OOLIECTBA U 3KOHOMHUKH, B
TOM YHCJI€ C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® - OIEHKAa CBOMX JIEHCTBHM C YYETOM BIMSHUS HaA OKPYXKAIOUIyl0 Cpexy, BO3MOXKHBIX
r7100aJIbHBIX MOCIIEACTBUN.

METAINPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHsS TpOrpaMmbl MO (PU3UKE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y
oOyuwaromierocsi  OyayT  cOpMHUpOBaHBI ~ MeTANpPeAMETHBIE  Pe3yJbTAThl,  BKJIIOYAIOIIHNE
IMMO3HABATCJIbHBIC YHUBCPCAJIIBHBIC y‘-IGGHLIe HeﬁCTBHﬂ, KOMMYHHUKATUBHBIC YHUBCPCAJILHBIC y‘-IGGHLIe
NEeNCTBYS, PETYJISATUBHbBIE YHUBEPCAJIbHBIE YUeOHbIE JEHCTBUS.

ITo3HaBaTe/bHBIC YHHMBepPCAIbHbIE Y4eOHbIe AeliCTBHSA

Ba3oBble jornyeckue geiicTBus:

®  BBIBIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SBICHUMN);

®  YCTaHaBJIMBaTh CYLICCTBEHHBIH NPU3HAK KIacCU(PHUKALMM, OCHOBAaHUS Uil OOOOIIEHUS u
CpPaBHEHUS,

® BBIABISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HaOJIIOACHUAX, OTHOCALIMXCS K (PU3MUECKUM SIBIICHUSM;

®  BBIABIATH NPUUYMHHO-CIIEACTBEHHBIE CBSI3U MPU U3YUECHUU (PU3UUECKUX SBJICHUN U MPOLIECCOB,
JIeJIaTh BBIBOJBl C HCIOJb30BAHUEM JEAYKTHBHBIX M HHIYKTHBHBIX YMO3AKJIIOUEHWH, BbIJIBUIaTh
THITOTE3bI O B3aUMOCBA3X (PU3NIECKUX BEITHUYNH;

®  CaMOCTOSTEIbHO BBIOMpPATh CIOCOO pelieHuss y4yeOHOM ¢u3nyeckoil 3agauu (CpaBHEHHE
HECKOJIbKMX BAapUaHTOB pELIEHMs, BbIOOp Hambosiee MOAXOASLIET0 C YYETOM CaMOCTOSTENIBHO
BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBareibckue 1eiCTBUS:

®  JCII0JIb30BAaTh BOIPOCHI KaK MCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;

® QPOBOJUTH IO CAMOCTOSITEILHO COCTAaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIA (U3NYeCKUi
HKCHEPUMEHT, HEOOJIBILIOE UCCIIe0BAaHIE (PU3UYECKOTO SBICHUS;

® OLEHUBATh HAa TNPUMEHUMOCTh M JIOCTOBEPHOCTh WH(POpPMAIMIO, IOJNyYEeHHYI0O B XOJe
UCCIIEIOBaHMS WU SKCIIEPUMEHTA;

®  CaMOCTOATENBHO (OpMyJIMpOBaTh OOOOIIEHHS M BBIBOABI MO pe3yjbTaTaM IPOBEIEHHOTIO
HaOJI0IeHNS, OMIbITA, UCCIIEOBAHMS;

®  [POTHO3MPOBATH BO3MOXKHOE JallbHEHIIee pa3BUTHE (PUIUUECKUX TPOLECCOB, a TaKXKe
BBIIBUTATh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCJIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

®  [PUMEHSATH Pa3IMYHbIE METOJIbl, HHCTPYMEHTHI U 3aIPOCHI IIPU MOUCKE U 0TOOpe nHpopManuu
WM JTaHHBIX ¢ yYETOM MPEATIOKEHHON yueOHol pusmueckoii 3a1auu;

®  aHaJIM3UpPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUAOB U
¢bopM npencTaBieHMs;

®  CaMOCTOATENILHO BbIOMpaTh ONTUMaNbHYIO (opMy mpexnctaBieHuss HHOpMALMM U
WUTIOCTPUPOBATh pEIIaeMble 3a/1a4d HECIOKHBIMH CXEMaMH, AHarpaMMaMH, WHOW rpadukoil m ux
KOMOWHAIIUSIMH.

KoMMyHMKaTHBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA:



® B xoJe OOCYXIeHHs y4eOHOr0o Marepuala, pe3yJbTaToB JIa0OpaTOPHBIX PabOT M MPOEKTOB
3aJlaBaTh BOIMPOCHI M0 CYIIECTBY 0OCYX/IaeMOi TeMbl U BBICKA3bIBATh UJICH, HAIICIICHHBIC HA PEIICHUE
3a/1aud ¥ oJJIep KaHue OJaroKenaTeTbHOCTH OOIICHMS;

®  COIOCTaBJISITh CBOM CYXJIEHUS C CYXICHUSMH JIPYTHMX YYaCTHHUKOB JHAajora, OOHapyXKHBaTh
pasiryre U CXOJCTBO MO3UIINA;

®  BBIPaXKATh CBOKO TOYKY 3PEHUS B YCTHBIX U MUCHbMEHHBIX TEKCTAX;

® myOJUYHO TMPEACTABIATH PE3YJIbTATHl BBIMIOJHEHHOTO (PU3MUYECKOTO OMNBbITa (IKCIIEPUMEHTA,
HCCIe0BaHUs, TIPOSKTA);

® [IOHMMaTh M HCIIOJH30BaTh MPEHMYIIECTBA KOMAHIHOH W WHIWBUAYAJIbHOW pabOTHl TpU
pelIeHH KOHKPETHOU (PU3NUECKOil PoOIeMbl;

® [PUHUMATH IEJTU COBMECTHOH JCSITEILHOCTH, OPTaHU30BBIBATH JICHCTBUS MO €€ JTOCTHIKCHUIO:
pacrpenenaTh poju, o0CyX)aaTh MPOIECCHl M PE3yJIbTaThl COBMECTHOW pabOTHI, 0000IIaTh MHEHHS
HECKOJIbKUX JTFOJICH;

®  BBINIOJNHATH CBOKO 4YacTh pPabOTHI, JdOCTHras KayeCTBEHHOIO pe3ylibTaTa IO CBOEMY
HATPABIICHUIO U KOOPAUHHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMHU KOMAH/IbI;

®  OIlECHUBATh KAayeCTBO CBOETr0 BKJIaga B OOMIMHA MPOAYKT 1O KPHUTEPHUSM, CAMOCTOSTEIHHO
c(OpPMyYITHPOBaHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pel"y.]'lﬂTI/IBHBIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCTBUSA

Camoopranuszanms:

®  BBIABIATH MPOOJEMBI B JKM3HEHHBIX M YYEOHBIX CHUTyalMsX, TPEOYIOUIMX JUIS pELICHUs
(bu3NIeCKUX 3HAHUH;

®  OpHUEHTUPOBATHCA B PA3IMUYHBIX MOJXOJAX MPHUHATHUS pelIeHUN (MHAMBHUIyallbHOE, MPHUHSITHE
peleHust B rpyme, NIPUHITHE PelIeHui rpynmnoi);

®  CaMOCTOSTENIbHO COCTaBISATh AQITOPUTM pelleHus (u3nyeckod 3ajaud  WIM  IJIaHa
UCCIICIOBAHMS C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHpPOBATh
IIpeAJIaraéMble BapHUaHThI PEIICHMIA;

®  nenarh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEILICHHE.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

®  aBaTh a/ICKBAaTHYIO OLIEHKY CUTYyallMM U Ipe/laraTh IiaH €€ U3MEHEHMUS;

®  O0BACHATH MPUUMHBI TOCTHKEHUS (HETOCTHKEHUS) pe3yIbTaTOB JESTEIIbHOCTH, JaBaTh OLIEHKY
IPUOOPETEHHOMY OIBITY;

® BHOCUTb KOPPEKTHBBI B JEATENBHOCTh (B TOM YHCIE€ B XOJ BBIMOJHEHUS (HU3NYECKOTO
WCCIICIOBAaHMSI WM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, WM3MEHUBIIHMXCS CUTYaIlUi,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

®  OLCHMBATh COOTBETCTBHE PE3YJIbTaTa LIEJIU U YCIOBUAM;

® CTaBUTh ce0sl HA MECTO JPYroro 4ejoBeKa B XOJE€ CIOpa WIM JTUCKYCCUU HA HAYYHYIO TEMY,
[IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYroro;

®  [puU3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPH pelieHUH (GU3NYECKUX 3a]a4 WIA B YTBEPKACHUIX Ha
Hay4YHbIE TEMBbI U TAKOE K€ IIPAaBO APYTOTO.

INNPEAMETHBIE PE3YJ/IbTATbBI



K o1y oOyueHusi B 8 kJjiacce npeMeTHbBIE pe3yIbTaThl Ha 6a30BOM ypOBHE JOKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YUAIOIIUXCSI YMEHUI:

®ICTIONIL30BATh TMOHSTHS: Macca U pa3Mepbl MOJICKYJI, TEIJIOBOE JIBIIKCHHE aTOMOB M MOJIEKYI,
arperatHble COCTOSIHMSI BEIIECTBA, KpUCTANIMYeCKMe U amopdHble Tena, HACHIIICHHBIH U
HEHACBIIICHHBIA Map, BIAXHOCTh BO3yXa, TEMIIEpATypa, BHYTPEHHSA SHEPIusi, TEIUIOBOW JBUTaTENb,
AJIEMEHTApHBIA  DIEKTPUYECKUM 3apsil, JJIEKTPUUYECKOE TI0Jie, TPOBOJAHUKUA M JAUDIIEKTPUKH,
MOCTOSIHHBIN 3JIEKTPUYECKHUI TOK, MArHUTHOE TOJIE;

®pa3nnyath SBJICHUS (TEIUIOBOE PACUIMPEHUE U CXKaTHe, TeIionepeaaya, TerioBoe paBHOBECHE,
CMauMBaHUE, KaNWUIAPHbIE SBJIEHUS, WCIApEHUE, KOHJEHCAlUs, IUIaBJIE€HUEe, KpUCTAJUIM3aLUs
(oTBepaeBaHMe), KUIEHHE, Terulonepeaadya  (TEIIONPOBOJHOCTh,  KOHBEKLMS,  HU3IIyYCHHE),
AIEKTpHU3aLUsl TEJl, B3aUMOJIEHCTBHUE 3apsiiOB, ACHCTBUS IEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHE,
B3aUMOJICHICTBME MAarHUTOB, JEHCTBHE MATHUTHOIO IOJS HA MPOBOJHMK C TOKOM, 3JEKTPOMAarHUTHAS
WHAYKIIMS) 10 OMHCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OTMBITOB, I€MOHCTPUPYIOIIUX JaHHOE
¢busnueckoe SABICHHE;

®pacrio3HaBaTh MPOSBICHUE H3YYCHHBIX (PU3UYECKHX SBJICHUU B OKPYXKAIOIIEM MHUpPE, B TOM
yucie (usnueckue SBICHHUS B MPHUPOJE: MOBEPXHOCTHOE HATSXKEHHUE U KANWJULSIPHBIE SIBICHUS B
MpHUpoOJie, KPUCTAIIBI B mpupoae, u3nydeHue ConHia, 3aMep3aHue BOJAOEMOB, MOPCKUE OpHU3HbI,
oOpa3oBaHHe pOCHI, TyMaHa, WHEs, CHEra, JJCKTPUUYECKUE SBIICHUS B armocdepe, IEKTPHUUSCTBO
KUBBIX OPTaHU3MOB, MAarHUTHOE TOJIC 3eMIIH, IPEHQ MOJIFOCOB, POJIb MATHUTHOTO TIOJIS IS )KU3HHU Ha
3emiie, MOJSIPHOE CHUSHUE, MPU 3TOM IEPEBOJUTH MPAKTUYECKYIO 33Jady B y4eOHYIO, BBIIEIATH
CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PUINUECKUX SBICHUM;

®ONUCHIBATh HM3yUYEHHBIC CBOWCTBA TeN W (HU3MYECKUE SBICHUS, HUCHONB3ys (usmdeckue
BEJIMYUHBI (TEeMIlepaTypa, BHYTPEHHSSI JHEPrus, KOJIMYECTBO TEIIOTHI, YJEJIbHAsl TEIIOEMKOCTh
BEIIIECTBA, yJeJbHAs TEIUIOTAa IJIABJICHUS, YICNbHAs TEIJIOTa MapooOpa3oBaHUs, yACIbHAs TEIIOTa
CropaHus TOIUIMBA, KOI(PQUIMEHT TMOJE3HOr0 JEHCTBUS TEIJIOBOW MAIIMHbBI, OTHOCHTEIbHAs
BJIQXKHOCTh BO3/yXa, JEKTPUUECKUHN 3apsJl, CHUJIa TOKA, SJIEKTPUUECKOE HANPsHKEHUE, CONMPOTUBICHUE
MIPOBOJIHKKA, yJIETHhHOE COMPOTUBIICHHUE BEIIECTBA, padOTa M MOIIHOCTH JIEKTPUYECKOTO TOKA), MPHU
OMHMCAaHUU TPABUIHHO TPAKTOBATh (PU3MUECKHI CMBICI HCIOJB3YEMBIX BEIWYWH, OO03HAYCHUS H
€IMHULIBI (PU3NUECKUX BEIMYMH, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (DU3MUECKYIO0 BEIHUUHY
C IPYTUMU BEIMYUHAMH, CTPOUTH TPadUKU NU3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

®XapaKTepU30BaTh CBOWCTBA TeJ, (M3MUYECKUE SIBICHUS M TPOIECCHI, HCIIONB3YsI OCHOBHBIC
MTOJIOXKEHHUSI MOJIEKYJIIPHO-KHHETHYECKON TEOPUH CTPOCHHS BEIIECTBA, MPUHIIUT CYTIEPIIO3UIIAN TTOJIEeH
(Ha Ka4yecTBEHHOM YpOBHE), 3aKOH COXpaHEHHus 3apsna, 3akoH Oma Juis yyacTka IenH, 3aKOH
Jlxxoyns—JleHna, 3aKOH COXpaHEHUS! YHEPTHH, TIPU STOM JaBaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U
3aMUChIBaTh €r0 MAaTEMAaTUYECKOE BHIPAXKCHHE;

®00BACHATh (PU3MUECKUE TMPOIECChI M CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE CHUTYaIlUi
MPAaKTUKOOPUEHTUPOBAHHOIO  XapakKTepa: BbBIABIATh NPUYUHHOCIEACTBEHHBIE CBSI3U, CTPOUTH
o0BsicHEHHE U3 1—2 JIOTUYECKUX IIaroB ¢ OMOpoil Ha 1-2 M3y4YEHHBIX CBOMCTBA (PU3MUECKUX SBICHUH,
(bU3HYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemaTh pacu€THBIC 3a7a4dl B 2—3 JCUCTBUS, UCIOJIB3YsI 3aKOHBI U (DOPMYJIbI, CBSI3BIBAIOIINE
¢du3nyecKkre BeIMYMHbBI: HA OCHOBE aHaIKM3a YCIIOBUS 33/1a4y 3alMCHIBATh KPAaTKOE YCIOBUE, BHISBIATH
HEJOCTAaTOK JaHHBIX JUIsl PEIIeHUs 3aJadud, BHIOMpPATh 3aKOHBI M (POPMYJIbI, HEOOXOAUMBIE IS €&
pelIeHUs, MPOBOIUTH PAcU€Thl M CPABHUBATh IOJNyYCHHOE 3HAa4YeHHE (U3MUYECKON BEITUYHMHBI C
W3BECTHBIMU JTAHHBIMH,
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®pacro3HaBaTh IMPOOJIEMbl, KOTOPble MOXXHO PEIIUTh HPU NOMOIIM (U3NYECKUX METOJIOB,
HCIIOJIB3YysA  ONMCAaHHUC  HUCCJIICAOBAHUAA, BBLACIIAATE  IMPOBCPACMOC  MPCAIIOJIOKCHUC, OLICHUBATh
MPaBHUJIBHOCTDL MMOPAAKa MPOBCACHUA UCCIICAOBAHMs, 1CJ1aTh BIBOADBI;

®[IPOBOJUTH OMBITHl 1O HAONIIONEHUIO (PU3NYECKUX SIBICHUA WU (PU3HMUECKUX CBOMCTB Tl
(KanuJUIApHBIE SIBJICHUS, 3aBUCHUMOCTH JIaBJIECHHS BO3JyXa OT €ro o0bEéMa, TeMIeparyphl, CKOPOCTU
mpoiiecca OCTBIBAHMSI M HArpeBaHUs TpPU M3IYyYEHUH OT LBETa H3JIydaroliei (MOrjiomaronei)
IMOBEPXHOCTHU, CKOPOCTH HCIIAPCHUA BOJAbI OT TCMIICPATYPHLI KUAKOCTU W ILIOIIAAN eé IMOBEPXHOCTH,
ANEKTpU3alUg Tel W B3aUMOJEWUCTBHE OJIIEKTPUUYECKHX 3apsioB, B3aWMOJAEWCTBHE MOCTOSHHBIX
MarHMTOB, BU3YyaJIH3alisl MATHUTHBIX TMOJIEH MOCTOSHHBIX MarHUTOB, JEHCTBHUS MarHUTHOTO TOJS Ha
MIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOJBUTATEINS IOCTOSHHOTO TOKA):
dbopMyJIIpOBaTh TPOBEpSEMBbIC TPEATOIOKEHUS, COOMpaTh YCTAHOBKY W3  MPEIIOKESHHOTO
000py/10BaHUs, OMUCKHIBATH XOJI ONbITa U (HOPMYITHPOBATH BHIBObI;

®BLITIOJIHATE MPSMbIE M3MEPEHHUs TEMIIEpPaTypbl, OTHOCUTEIHbHON BIAXKHOCTH BO3AyXa, CHIIBI
TOKa, HAIPSOKCHUA C HCIIOJIB30BAHUCM aHAJIOT'OBBIX HpI/IGOpOB U JaT4YHUKOB (bI/ISI/I‘ICCKI/IX BCJINYHH,
CpaBHMBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 3aJaHHON aOCOIIOTHON MOTPELIHOCTH;

*[IPOBOANTH HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKOW BETWYMHBI OT JPYrou c
UCIOJIb30BAaHUEM TMPSAMBIX W3MEPEHHUIl (3aBUCMMOCTH COMPOTUBJICHHS MPOBOJHUKA OT €ro JJIHHBI,
miomaayn IOoIICPEUYHOTO0 CCUCHUA U YACIBHOI'O COINPOTUBJICHUA BCUICCTBA IMPOBOAHUKA, CUJIBI TOKA,
UAYLIETO 4epe3 MPOBOAHMK, OT HANPSIKEHUS Ha IPOBOJHUKE, HCCIIEIOBAaHUE MOCIIEI0BATEILHOTO U
MapajuleIbHOTO COEIMHEHUIN IMPOBOJHHUKOB): IUIAHUPOBATh HCCIIEJOBaHHE, COOMpPATh YCTaHOBKY M
BBITIOJHATh U3MEPEHUs], CIeAys MNPEeAJIOKEHHOMY IUIaHy, (PUKCHpOBaTh pPe3yJbTaThl IOJIYYEHHOM
3aBUCHMMOCTH B BUJIC Ta6.HI/II_[ u Fpa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCICAOBAHNA,

.HPOBOIII/ITI) KOCBCHHBIC M3MCPCHUA (1)I/I3I/I‘-I€CKI/IX BEINYNH (YI[eJII)HaSI TEIJIOEMKOCTh BEIICCTBA,
COINPOTHBIIEHUE MPOBOAHMKA, pPa0OTa M MOILIHOCTH 3JIEKTPUUECKOr0 TOKA): MJIaHUPOBATh W3MEPEHUS,
coOupaTh HSKCHEPUMEHTAIBHYIO YCTaHOBKY, CIEAys TMPEAIOKEHHON HWHCTPYKIUU, U BBIYUCIATH
3HAYCHUE BEJINYMHBI;

®co0Mr0/1aTh MpaBHIIa TEXHUKH 0€30MacHOCTH MpH padoTe ¢ 1abopaTOPHBIM 000PyAOBaHHEM;

®XapaKTepU30BaTh MPUHLUIBI JEHCTBUS HM3yYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOICTB ¢
OMOpOM Ha WX OmUCaHHs (B TOM YHCIE: CHCTeMa OTOIUICHHS JIOMOB, TUTPOMETp, MapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETUMK JJIEKTPHUUECKOW HHEPIuH, 3IEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeNIbHbIE SJIEKTPONPHOOPHI (MIPUMEPHI), IIEKTPUUECKUE TPETOXPAHUTENH, DJIEKTPOMArHUT,
AJIEKTPOJBUraTeNlb MOCTOSHHOIO TOKAa), MCIONb3Yysl 3HAHHWSA O CBOMCTBAX (PU3MYECKUX SIBICHUH U
HeoOxoauMble (hHU3HUECKUe 3aKOHOMEPHOCTH;

®pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M WM3MEPUTENbHBIE MPUOOPHI MO CXeMaM H
CXEMaTUYHBIM PHUCYHKaM (PKUJIKOCTHBIH TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUIATENb
BHYTPEHHEI0 CrOpaHMsl, 3JEKTPOCKON, pEeOCTaT), COCTAaBISATh CXEMbl JJIEKTPUYECKUX LEneld ¢
MOCNIEZIOBATEIbHBIM M TMapaUIeNbHBIM COCIWHEHHEM 3JIEMEHTOB, pa3jinyas YCJIOBHBIE 00O03HAYCHUS
3JIEMEHTOB JICKTPUYECKHX LIETICH;

®[IPUBOANUTH MPUMEPHI (HAXOIUTh WHPOPMALMIO O MPUMEPAX) MPAKTUYECKOTO HCIIOIB30BAHHS
(¢u3NYeCKUX 3HAHWH B TMOBCETHEBHOW JKU3HU UIA oOecrieueHHss OE30MacHOCTH MpHU OOpaIIeHUU C
npubopaMd ¥ TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAHEHHUS 3J0pPOBbS U COOJIIOJEHUS HOPM
9KOJIOTMUYECKOTO MIOBEJIEHUS B OKPY>KAIOILEN CPELE;

®OCYIIECTBISITh TOUCK HWHpOpManuu (Gu3udeckoro cojepkanusi B HHTepHeTe, HA OCHOBE
UMCIOIIUXCA 3HAaHUH H HYTéM CpaBHCHHA JOOIIOJHUTCIIBHBIX HWCTOYHUKOB BBIICIATH I/IH(l)OpMaHI/IIOj
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOM MIIM MOKET ObITh HEIOCTOBEPHOM;
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®CIIOJIb30BATh TPU BBIOJHEHWH YYEOHBIX 33JaHUN HAYYHO-TIOMYJSAPHYIO JIUTEpPaATypy
¢u3nUecKoro cojepKaHus, CIpaBOYHbIE MaTepHalbl, pecypchl ceTd MHTepHeT, BianeTh MpuUéMaMu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus MH(POPMALK U3 OAHON 3HAKOBOI CUCTEMBI B IPYTYIO;

®Co3/1aBaTh COOCTBEHHBIC MTMCbMEHHBIC W KPATKHE YCTHBIE COOOIIeHHs, 0000mas napopmarmio
U3 HECKOJNBKHX HCTOYHUKOB (PH3UYECKOTO COJCpKaHHUSA, B TOM YHCIE MyOTUYHO TMPEICTaBIATh
pe3yHbTaTbI HpOCKTHOﬁ NnIn I/ICCJIe[[OBaTeJIBCKOfI ACATCIIbHOCTH, HpI/I 3TOM I‘paMOTHO HNCIIOJIB30BATH
M3yYeHHBIN MMOHATHHHBIN amnmapar Kypca QU3UKH, COTPOBOXKIATh BEICTYIUICHHE MTPE3CHTAIHEH;

IIPH BBITIOJIHEHUH YICOHBIX TPOSKTOB U MCCIIEAOBAHNN (PU3HUYSCKUX MPOIIECCOB PACIIPEICIIATh
00513aHHOCTH B TPYIIIE B COOTBETCTBHH C MTOCTABIICHHBIMHU 33JIaYaMH, CJICIUTh 32 BHIMOJTHCHHEM ITaHa
JEUCTBUI M KOPPEKTHPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIA]] B IEATSILHOCTh TPYIIIIHI,
BBICTpanBaTh KOMMYHHKATHBHOE B3aMMOJICHCTBHE, IPOSBIISs TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmmuecTBo yacos DIIeKTPOHHBIE
Ne HaumenoBanue pa3uesion Kontposmsie | TIpakTaaeckue (uudposBbie)
1/ | ¥ TeM NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThbI
pecypchl
Paznen 1. TermioBble siBieHUs
11 CrpoeHnue u cBOICTBa 7 bu6nuoreka [IOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 | 5
CILIOBHIC HPOHCCChE https://m.edsoo.ru/7f4181ce
Hroro no paszueny 28
Paznen 2. DiekTpuyeckne U MATHUTHBIE SIBJIEHUSI
DIEKTPUYECKHE 3apsiibl.
2.1 3a H)KI;HHI)IG Tenalp)l I/IIIX 7 1 bubmmorexa [IOK
' p . https://m.edsoo.ru/7f4181ce
B3aUMOJICUCTBUE
Iocto i
29 TOSIHHBII ) 20 5 7 bubnuoreka [{OK
DIEKTPUUECKAN TOK https://m.edsoo.ru/7f4181ce
bubmuoreka [{OK
2.3 M 6 1 1.5
ATHITHDIC ABICHI https://m.edsoo.ru/7f4181ce
24 DNeKTpOMarHuTHas 4 bubnunorexa [JOK
' WHIYKLIUSA https://m.edsoo.ru/7f4181ce
Hroro no pasaeny 37
PesepBHoe Bpems 3
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OBILEE KOJIMYECTBO

YACOB I10 [IPOTPAMME 68

14.5

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmuecTBo yacos
Ne Kontp
Jara
In oabHbl | IlpakTHu yieKTpOHHBbIE N (PpoBbHIE
Tema ypoka U3y4
/ Bceero e ecKue o0pa3oBaTe/ibHbIE PeCypChl
eHHs
n pador padoThI
bl
| OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKOU TEOPUH | bubmmoreka [JOK
U UX OIBITHBIE TOATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazMep aTOMOB U MOJICKYJI 1
3 Monenu TBEPAOTO, KHUAKOTO U ra3000pa3HOro COCTOSHUMN 1 bubnuoreka [IOK
BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBbscHEeHnEe CBOMCTB TBEPAOTO, )KUIKOTO U ra3000pa3HOro
4 COCTOSIHMM BEIlleCTBA HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO- 1
KHMHETHUYECKOU TeOprH
5 Kpucrannuueckue u amopdHble Tena 1 Brbmrorexa LIOK
P P https://m.edsoo.ru/ff0a5800
6 CmauuBaHue ¥ KanuusIpHOCTh. [loBepXHOCTHOE HATSHKEHUE 1 brbmorexa [TOK
P ' P https://m.edsoo.ru/ff0a5530
7 TennoBoe pacuIMpeHHe U CKaThe 1 bubmorexa [IOK
p p https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETNIOBOTO 1
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IBIDKEHUS YaCTUI]

9 Buytpennss sneprusi. CnocoObl U3MEHEHUS! BHYTPEHHEH bu6muoteka [IOK
SHEpruu https://m.edsoo.ru/ff0a5c60
10 Bunpl Temionepenaun bubmorexa [OK
g peA https://m.edsoo.ru/ff0a6412
Ypoxk-koHpepenmus "IIpakTrueckoe UCIOIb30BaHHE
11 TEIUIOBBIX CBOMCTB BEIIECTB U MAaTEPHUAJIOB B IEJISX bubmorexa HOK
" P https://m.edsoo.ru/ff0a65¢0
SHEprocOepeKeHHs
12 KonuuectBo TeminoTel. Y aenbHas TEII0EMKOCTh bubmorexa HOK
oA https://m.edso0.ru/ff0a6976
13 VYpaBHeHHe TermoBoro 6ananca. TermmooOMeH U TEeIIoBoe bub6nuoreka [IOK
paBHOBeCHE https://m.edsoo.ru/ff0a7088
14 JlaGopaTtopHnast pabota "HccnenoBaHue sBICHUS bu6muoteka [IOK
TerI000MeHa P CMEIIMBAaHUH XOJIOIHOM U ropsiyeit Bos" https://m.edsoo.ru/ff0a6a98
15 Pacuer konm4ecTBa TETIIOTHI, HEOOXOIUMOTO IS
HarpeBaHus Teja M BBIICISIEMOTO UM MTPH OXJIKICHUH
16 Jlaboparopras padota "OnpeeneHue yneabHON bubnmoreka [JOK
TEIJIOEMKOCTH BelrecTna" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUINBA. Y IeIbHAas TEIUIOTA CTOPAHUS buGnnorexa LIOK
P ) P https://m.edsoo.ru/ff0a7b5a
18 [InaBnenue u oTBEpIeBaHNE KPUCTALTUYECKHUX TEI. bubnmoreka [JOK
VneapHas TEIUIOTA IJIaBJICHUSA https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas padota "OnpeneneHne yneabHONU TETIOTh bubnmnorexa [JOK
TJIaBJICHUS JIbaa" https://m.edsoo.ru/ff0a72fe
bubnuoreka [JOK
20 [TapoobpazoBanue u KoHAeHcanus. Vicnapenue
Poobp A I P https://m.edsoo.ru/ff0a740c
21 Kunienne. Y nenbHas TemioTa mapooOpa3oBaHus v bubnnorexa [JOK
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KOHJIEHCALlUU. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT
aTMoc(epHOTO TaBJICHUS

https://m.edsoo.ru/ff0a786¢

Brnaxxnocts Bo3nyxa. Jlabopatopnas pabdora "OnpeneneHue

bu6nmoreka [IOK

22 OTHOCUTEJIBHOM BIQXKHOCTU BO3/1yXa" https://m.edsoo.ru/ff0a7628
23 Pemenne 3amau Ha onpeaeneHue BIaXXKHOCTH BO31yXa
24 [MpuHIMIBEL paOOTHI TEIIOBBIX ABHratenei. [laposas
TypOuHa. /[Burarens BHyTPEHHETO CrOPaHUS
25 KII TermoBoro nBuratesns. TeninoBbie ABUTATEIN U 3alllUTa bubmuorexa [JOK
OKPYIKaIoIIeH Cpeibl https://m.edsoo.ru/ff0a7c¢7c
2% 3aKOH COXpaHEHUs U NIPEBPAILCHNS SHEPTUU B TEIIIOBBIX
mpoleccax
7 [TonroroBka Kk KOHTpOJIbHOU padoTe 1o Teme "TernnoBbie bubmmoreka [IOK
sIBJIEHUs. MI3MeHeHne arperaTHbIX COCTOSIHUM BelecTBa" https://m.edsoo.ru/ff0a832
73 KonrponsHas padora o Teme "TerioBsie siBIEHUS. bubmuoreka [IOK
N3menenune arperaTHbIX COCTOSIHUI BerecTBa" https://m.edsoo.ru/ff0a86ae
29 Onexrpusanus Tei. /[Ba poga dJIEKTpUUECKUX 3apsI0B
30 VYpoxk-uccienopanue "DaeKTpU3alus TeI UHAYKIMEN U TIPU
CONPUKOCHOBEHUH"
31 B3aumoneiictBre 3apskeHHBIX Tell. 3akoH Kynona bubmorexa HOK
https://m.edsoo.ru/ff0a87e4
1 Dnektpuyeckoe nosie. HanpseHHOCTh 3JIEKTPUYECKOTO bubmuorexa [JOK
noJsst. [IpuHIMO Cynepno3uiiuuy NEKTPUIECKUX TOJIeH https://m.edsoo.ru/ff0a8a0a
1 Hocurenu snexTpuueckux 3apsiioB. JIeMEeHTapHbIN 3apsi.
Crpoenue atoma
34 [TpoBOAHMKY M TUAIEKTPUKU. 3AKOH COXPAHEHMUSI bu6nuoreka LIOK
3IIEKTPUYECKOrO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemrenuve 3a1a4 Ha IPUMEHEHUE CBOMCTB JIEKTPUUECKUX bu6mumoreka [IOK
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3apsAI0B https://m.edsoo.ru/ff0a90cc
16 DJNEKTPUUYECKUN TOK, YCIIOBUS €r0 CYLIECTBOBAHMUS. bubmuoreka IIOK
M cTOYHMKH DJIEKTPUYECKOrO TOKA https://m.edsoo.ru/ff0a95a4
37 JlencTBUA 3JIEKTPUYECKOTO TOKA bubmorexa [OK
P https://m.edsoo.ru/ff0a96b2
13 Ypoxk-uccnenoanue "JleiicTBUe ANEKTPUIECKOTO MOJIS HA 1
MIPOBOJIHUKH U TUAJIEKTPUKH"
39 DNEeKTPUYECKUI TOK B METAIIJIaX, )KUJKOCTAX U ra3ax bubmorexa [OK
P ’ https://m.edsoo.ru/ff0a9838
40 DnekTpuyeckas Lierb U €€ COCTaBHbIC YacTH
A1 Cuna toka. JlabopaTopHas pabora "M3mepenue u 0.5 bubnuorexa [JOK
peryJiMpoBaHue CUJIbI TOKA" ' https://m.edsoo.ru/ff0a8bd6
4 DnekTpuueckoe HarnpsbkeHue. Bonstmetp. JlabopaTopHas 0.5 bubmmoreka [JOK
pabota "M3MepeHne u peryaupoBaHie HAMPSHKCHUS " ’ https://m.edsoo.ru/ff0a%¢14
43 CornpoTuBiieHHE IPOBOJAHKUKA. Y ACIBHOE COMPOTUBIICHUE bubnmnorexa [JOK
BELIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnas paboTa "3aBUCHMOCTb dJIEKTPHUIECKOTO
44 CONIPOTHUBJIEHHUS IPOBOJIHMUKA OT €r0 JJIMHBI, IJIOIIAAN 1 bubmorexa HOK
P pOBOA "'H ’ e https://m.edsoo.ru/ff0aa738
MONIEPEUHOT0 CEYEHUS U MaTepHalia
45 3aBUCHUMOCTb CUJIbI TOKA OT HampsbkeHus. 3akoH Oma st bu6muoteka [IOK
y4acTKa LEnn https://m.edsoo.ru/ff0aa44a
JlabopaTtopnast pabota "HccnenoBanue 3aBUCUIMOCTH CHJITBI
46 TOKa, UAYILETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS 1 bubmorexa HOK
Y pe3p P, p" https://m.edsoo.ru/ff0aa04e
pE3UCTOpa U HAIIPSHKEHUS Ha PE3UCTOPE
47 [TocnenoBarenbHOE M MApATIIEITHFHOE COSAMHEHUS
MIPOBOJHHUKOB
48 Jlaboparopras padota "IIpoBepka mpaBuiia CIIOKCHHS 1 bubnmoreka [JOK
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HaHpH)KeHI/Iﬁ IIpU MOCJICI0BATCIILHOM COCIUHCHNU ABYX

https://m.edsoo.ru/ff0aaa58

pe3ucTopoB”
49 JlaGopatopHnas pabora "[IpoBepka mpaBuia Juis CHUIIbI TOKa bubnuoreka [IOK
IIPY NapaJIJIEIbBHOM COEAMHEHUN PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenne 3anau Ha npumeHeHue 3akoHa Oma 1715 pa3audHoro bubnuotexa [JOK
COEIUHEHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTpUUECKOTO TOKa. 3akoH J[koys- bubmmoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124
5 Jlaboparopuas padota "Onpenencaue paboThl U MOITHOCTH bubnmnoreka [JOK
AIEKTPUIECKOTO ToKa" https://m.edsoo.ru/ff0ab3e0
53 DJeKTpUYECKUE IIENH U MTOTPEOUTETN dIEKTPHUISCKON bubnmnorexka [HOK
sHepruu B ObiTy. KopoTKoe 3aMbIkaHue https://m.edsoo.ru/ff0ab660
54 ITocTossHHBIE MArHUTBI, UX B3aUMOJCHUCTBUE
55 Ypok-uccnenoBanue "M3ydenue nosen mOCTOSTHHBIX bubmmoreka [JOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe nojie. MarHuTHOE HoJie 3eMJIU B €TI0 3Ha4YCHUE bubnuoreka [JOK
JUTS )KM3HU Ha 3emuie https://m.edsoo.ru/ff0acOba
[ToaroToBka K KOHTPOJIBHON paboTe MO TeMe
" bubnmnorexa [JOK
57 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tella U UX
. . . " https://m.edsoo.ru/ff0abd2c
B3auMojeiicTBusl. [10CTOSHHBIN 3EKTpUYECKUN TOK
KonrpomnbHas pabora o Teme "DIeKTpUYeCcKHe 3apsiibl.
. N bubnuoreka [IOK
58 3apspKeHHbIE Tena U UX B3aumoaeucTus. [loctosHHbIN
. " . https://m.edsoo.ru/ff0abea8
anekTpuueckuii Tok" / Beepocceuiickas mpoBepoyHas pabota
59 PesepBHblit ypok. Pabota ¢ Tekcramu o teme "IlocTostHHBII bubnunoreka IIOK
anekTpuueckuii Tok" / Beepocceuiickas mposepouHast paboTta https://m.edsoo.ru/ff0acdc6
60 OmneiT Opcrena. MarHuTHOE MOJIE 3JIEKTPUYECKOTO TOKA bubmuorexa [JOK

MarauTHoOE€ I110J1e KaTyliKH ¢ TOKOM

https://m.edsoo.ru/ff0ac1d2
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[TpuMeHeHHe NIEKTPOMAarHuToB B TexHHKe. JIabopaTtopHas

bubnuoreka [JOK

61 abora "M3ydeHne NeiCTBUS MATHUTHOTO TOJIS Ha 1 0.5
P Y . https://m.edsoo.ru/ff0ac74a
IIPOBOJHMK C TOKOM
DneKTpoABUIaTEIb IOCTOSIHHOTO TOKa. Vcronb30Banue
& AJIEKTPOJBUTATENICH B TEXHUYECKUX YCTPOMCTBAX U HA | bubnnorexka [JOK
Tpancnopte. JlaboparopHas pabota "KoHnctpynpoBanue u https://m.edsoo.ru/ff0ac86¢
u3ydeHue paboThl AJIeKTpoIBUTATEINIS"
63 OmnbiTel Dapaes. 3aKOH IEKTPOMATHUTHOW UHAYKIIUH. |
IIpaBuio Jlenna
DnexTporeHepaTop. CriocoObl MOMydeHHsI SIEKTPHUECKON
64 SHEPTUH. DIIEKTPOCTAHIIUU HA BO3OOHOBISIEMBIX HCTOYHHKAX 1
SHEPTUU
65 [TonroroBka Kk KOHTPOJIBHOU paboTe MO TEME |
"DNeKTpUYeCKre U MarHUTHHIE SIBJICHUS"
66 Konrponbnas padora no reme "DneKTpudeckue u 1 bub6nuoreka [IOK
MarHuTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PezepaHblii ypok. Pabora ¢ Tekctamu no teme "TerioBsie 1 bubnuoreka [IOK
SIBJIICHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHbIii ypok. PaGoTa ¢ TekcTamu o Teme "MarHuTHbIe |
SABJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 14.5
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IMPOBEPSIEMBIE IPEJIMETHBIE PE3YJIBTATBI OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOMN ITPOI'PAMMbBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHMUSI

8 KUIACC

Kon
nposepsieM
oro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06pasoBaTean0ﬁ nporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/IH

1.1

HCIIOJIBb30BaTh IIOHATHUA

1.2

pasnuyaTh SBJICHUS O ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPHUPYIOUTUX JIAaHHOE (hU3HUYECKOE SIBJICHUE

1.3

pacro3HaBaTh MPOSIBICHHE H3YYCHHBIX (DH3MUCCKUX SIBICHHH B OKpPY)KaIOIIEM
MHUpE, B TOM YHClIe (U3UYECKUE SIBICHHS B TPUPOJE, MPH ITOM IEPEBOIAMTH
MPAaKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIICIATH CYIIECTBCHHBIE CBONCTBA (MPHU3HAKH)
(bM3UYECKUX SBIICHUI

1.4

OMKCHIBATh W3yYEHHBIC CBONCTBA Ten W (PHU3UYECKHE SIBICHUS, WCIOIb3YS
(bu3znyecKkre BETUYHMHBI, IPU OMHCAHUU NMPABUIBHO TPAKTOBATh (PUBUYECKUN CMBICT
UCIONIb3YEMBIX BEIUYHMH, OOO3HAYeHUS U eAUHHIBI (DU3MYECKUX BEIUYHH,
HaXOJUTh (OPMYJIbI, CBSI3BIBAIOLIUE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMHU
BEIMYHMHAMU, CTPOHUTH IpaUKN M3yUYEHHBIX 3aBUCUMOCTEH (DU3HMUECKUX BEIIUIUH

1.5

XapaKTepu30BaTh CBOMCTBAa Tell, (pU3MYECKHE SBICHHUS M TPOIECCHI, HCHOIB3YS
M3YYCHHBIE 3aKOHBI, MPU 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHa U
3aMMUChIBaTh €r0 MATEMATUUYECKOE BBIPAKEHUE

1.6

OOBSICHATH (PU3NYECKHE MPOLECCHl U CBOWCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTyallMil MPAaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa: BbIABIATh PUYHHHO-
CIIEZICTBEHHBIC CBSI3M, CTPOUTh OOBsCHEHHE M3 | — 2 JIOTMYEeCKHX IIaroB C
noMouIpio 1 — 2 U3y4eHHBIX CBOMCTBA (M3MUYECKUX SBICHHM, (PU3MUECKHX 3aKOHA
WM 3aKOHOMEPHOCTHU

1.7

pemaTh pacy€THbIe 3a1aud B 2 — 3 NEHCTBHA, MCIONB3Ysl 3aKOHBI U (OPMYIIBI,
CBs3bIBaOIIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBUS 3a/Jayu
3alHUChIBaTh KPATKOE YCJIOBHE, BBIABIATH HENOCTATOK JAHHBIX JJIs PEIICHUs
3aJla4uM, BBIOMPAThH 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE 7S €€ pelIeHUs], TPOBOIUTh
pacu€Tel W CpaBHMBATH IIOJyY€HHOE 3HAa4YeHHWE (PU3MUYECKOW BETUYMHBI C
W3BECTHBIMU JAHHBIMU

1.8

paclio3HaBaTb HpO6J’IGMBI, KOTOpPBIC MOXHO PCHIMTL IIpU ITOMOIIU (bI/ISI/I‘IeCKI/IX
METOJ0B, HCIIOJIb3YA OIIMCaHHEC HCCICIOBAaHUsI, BBIACIIATD IMPOBEPACMOC
MMpCAIIOJI0KCHUC, OUCHUBATDL IIPABUJIIBHOCTDL IIOPAAKA IPOBCACHUA HCCICIOBAHMA,
JACJ1aTh BBIBOJbI

1.9

MPOBOJUTH OMBITHl 1O HAOMIONEHHUIO (PU3MUYECKUX SBICHUH WM (PU3HUYECKUX
CBOMCTB Tem: (OPMYyIHUPOBATH MPOBEPSEMbIE MPEATNOI0KEHHS, COOMPATh YCTAHOBKY
U3 TPEUIOKEHHOTO 00O0pYJOBaHUs, OMMCHIBATH XOA ONbITa U (OPMYIHPOBATH

20




BBIBOIbI

1.10

BBIIIOJIHATE IIPAMBIC HU3MEPCHHUA C HMCIIOJIB30BAHUEM aHAJIOIOBBIX HpI/I60pOB u
JAaTYNKOB (DM3MUECKUX BEIUYUH, CPABHUBATH PE3YyJIbTAThl M3MEPEHUU C YIETOM
3aTaHHON a0COJIFOTHOM MOTPEUTHOCTH

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHON (DU3UYECKON BETUIMHBI OT APYTOU C
WCIONIb30BAaHMEM TPSIMBIX HM3MEPEHUMN: TUIAaHMPOBATh HCCIEAOBaHUE, COOMpATh
YCTaHOBKY Y BBITIOJIHITH U3MEPEHUS, CIAEAYS NMPEIIOKEHHOMY TUIaHy, GUKCHUPOBATH
PE3yNbTAThI MOTYYSHHON 3aBUCUMOCTH B BUI€ TAOJUIl U TPAUKOB, AETATh BHIBOJIBI
10 pe3yabTaTaM MCCeI0BaHUs

1.12

IIPOBOAWTDH KOCBCHHBIC HU3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIIMYNH: IJIaHUPOBATh
HU3MCPCHHA, CO6I/IpaTB SKCIICPUMCHTAJILHYIO YCTAHOBKY, CIICAYA HpeHHO)KeHHOﬁ
HHCTPYKIIMH, 1 BBIYUCJIATh 3HAYCHUC BCJIMYNHBI

1.13

coOmro/1aTh TMpaBWiIa TEXHUKH OE30MacHOCTH Tpu paboTe ¢ JabopaTOpHBIM
000pyHOBaHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JCUCTBUS HM3YyYEHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOUCTB C OTIOPOI HA UX OMHUCAHUS, UCTIOIB3Ys 3HAHUS O CBOMCTBAX (PU3HMUECKUX
SIBJICHUIM M HEOOXO0IMMBIE (DU3HUECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh NPOCTbIE TEXHHUUYECKUE YCTPOMCTBA M M3MEPUTENbHBIE TPUOOPHI MO
CXEMaM M CXEMaTHUYHBIM DHUCYHKaM, COCTaBJIATh CXEMBI DJIEKTPUYECKUX LENeH C
[IOCJICIOBATEIbHBIM U IAapajuUIe]IbHBIM  COCIMHEHHUEM JJIEMEHTOB, pasjnyas
YCIIOBHBIE 0003HAUEHUS 3JIEMEHTOB WIEKTPHUECKUX Lenen

1.16

MPUBOANTE TMPUMEPHl (HAXOIUTh WHGOPMAIMIO O TMpUMEpax) MPAKTHIECKOTO
HUCITOJIB30BaHUA (1)I/I3I/I‘-IGCKI/IX 3HAHUU B HOBCGI[HCBHOﬁ KU3HU I oOecneueHus
0e30macHOCTH TIpU OOpaIlleHnd C MPUOOpaMHU M TEXHUYECKUMHU YCTPOWCTBAMHU,
COXPAaHEHHUS 3J0POBbSI M COOJIIOICHUS HOPM OSKOJOTHYECKOTO TIIOBEJCHHS B
OKpYJKaloIeH cpejie

1.17

OCYIIECTBIISATh MOUCK HH(popManuu pu3ndeckoro coaepkanus B cetu IHTepHeT, Ha
OCHOBEC HMCIOIINXCS 3HAaHUU U HYTéM CpaBHCHHA HOOIOJHUTCIBHBIX HCTOYHUKOB
BBIJICISITE MH(OPMAIUIO, KOTOpas SIBISETCS MPOTHBOPEUMBOW WM MOXKET OBITh
HEJOCTOBEPHOM

1.18

WCIIOJIb30BaTh TPU  BBIMOJHEHWH YYEOHBIX 3aJaHU  HAYYHO-TOMYJSIPHYIO
TuTepaTypy (pU3MUECKOro colepiKaHus, CIPAaBOUYHBIE MaTE€pPHAIbl, PECYPChl CETH
WNuTtepHer; Bnagerh mNpuéMaMH KOHCIEKTUPOBAHHMS TEKCTa, MPeoOpazoBaHUs
uH(OpMalIMU U3 OJIHOM 3HAKOBOM CUCTEMBI B IPYTYIO

1.19

co371aBaTh COOCTBEHHBIC MHUCHMEHHBIE M KPATKHE YCTHBIE COOOIICHHS, 0000Ias
MH(OPMAIIHIO M3 HECKOJIBKUX UCTOYHUKOB (PU3UYECKOTO COJIEPKAHUS, B TOM YHUCIIC
MyOJIMYHO TPEACTABIATH PE3YJbTaThl TPOSKTHOM WM  HMCCIIEI0BATEIbCKON
NESATEIBHOCTH, TPU STOM TPAMOTHO MCHOJB30BaTh M3YYCHHBIM TMOHATUUHBIN
anmapat Kypca (pu3uKu, COMPOBOXKIATh BBICTYIUICHUE MTPE3CHTAIMEH

1.20

IIPU BBIMIOJIHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (DU3UYECKUX TMPOILIECCOB
pacrpeaenaTb 00sS3aHHOCTU B TPYIIE B COOTBETCTBUU C TTOCTABJICHHBIMHU 3a/1a4aMH,
CIIEIUTh 32 BBIMIOJIHEHUEM IUIaHA JIEHCTBUH U KOPPEKTUPOBATh €ro, aJleKBaTHO
OIICHUBATh COOCTBEHHBIM BKJIQJ B JICATEIBHOCTh TPYIIIbI, BBICTPAUBATh
KOMMYHHKATUBHOE B3aMMO/ICHCTBHE, MPOSBIISA FTOTOBHOCTD pa3peniaTh KOH(JIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COleP:KAHUS
pasaeJia | 3JeMeHTa
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISIPHO-KMHETUYECKOM  TEOpUHM  CTPOEHUS
6.1 | pemecrsa. Macca n pazMepsl MousieKyJ. OTbIThL, MOATBEPHKAAIOIINE OCHOBHBIE
N10JIO’KEHUSI MOJIEKYJISIPHOKUHETUYECKON TEOPUH
6.2 | Momemn TBEpAOro, JKHMAKOTO M Ta3000pa3HOTO  COCTOSHMM  BELIECTBA.
Kpucrannnueckue u amopdHble Tena
6.3 OOBsicHEeHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPIBIX TEJI HA OCHOBE MOJIOKCHHUI
MOJIEKYJISIPHOKUHETUYECKON TEOPUU
6.4 | Cmaumsanue n KalWUISIPHBIE SBJICHUS
6.5 | Temnosoe pacIIMpPEHUE U CHKATHE
6.6 Temmnepatypa. CBs3b TEMIIEPATYPBl CO CKOPOCTBIO TEIIOBOTO JIBHKEHUS YaCTHULL
6.7 | Baytpennsas  sHeprumsa.  CnocoObl  M3MEHEHMsS ~ BHYTPEHHEH  DHEPIMU:
TEeIIonepe1aya U COBEpLICHUE paboThl
6.8 | Bumsi TEIUIONEPEIauM: TEIIONPOBOAHOCTh, KOHBEKIUS, U3Ty4EHHE
6.9 | KonmuecTBo TemoTsL. YenbHas TIIOEMKOCTb BEILECTBA
6 6.10 | TennooGmen n TemmoBoe paBHOBecHe. YpaBHEHHE TEIJIOBOro OanaHca
6.11 | 1lmaBnenue m oTBepAEBaHME KPHMCTAUNIMYECKUX BEHIECTB. YJENbHAA TEILIOTA
IJIaBJICHUS
[TapooOpazoBanne u konaeHcauus. Vcnapenue. Kumenue. YaenbHas Teriora
6.12 napooOpa3zoBaHusA. 3aBUCUMOCTh TEMIEpPATypbl KHUICHHS OT aTMOC(EpHOTO
JIABJICHUS
6.13 | Bpaxuocts BO31yXa
6.14 OHeprus TomMBa. Y iejbHasl TENJI0Ta CrOPAHUs
6.15 | IIpuauuner  paGorer  TemmoBeix  jasurarenei  KIIJ[  Temmosoro  asurarens.
TernioBble JBUTATENN U 3aILUTA OKPYKAIOIIEH CPEJIbl
6.16 | 3akon COXPAHEHHUS U IMPEBPAIIECHUS SHEPTUU B TEIJIOBBIX MPOLIECCAaX
[TpakTudeckue paboTHI:
OnbITH IO OOHAPYKEHHIO EHCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKESHUSI.
OnBITHI 110 BBIPAIIMBAHUIO KPHUCTAJUIOB IIOBAPEHHOM COJIM MJIU caxapa.
6.17 | OmBITEI 10 HAGIIOJEHHIO TEMJIOBOTO PACIIMPEHHS Ta30B, KUIKOCTEH M TBEPABIX
Tedl.
Omnpenenenue AaBIeHUS BO3AyXa B OAJUIOHE MIMPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JABJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIaKICHUSI.
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[IpoBepka THMOTE3BI JUHEHHON 3aBHCHUMOCTH [JIMHBI CTOJOWKA >KHIKOCTH B
TEPMOMETPHUUYECKOI TpyOKe OT TeMIepaTyphl.

Habmonenne w3MeHeHUsT BHYTPEHHEH DHEpPruM Telna B pe3yJbTare
TeruIonepeayr U paboThl BHEITHUX CHIL.

WccnenoBanue siBICHUS TETUIOOOMEHA NPH CMENIMBAHUU XOJIOAHOW M TOpsSYeH
BO/JIbI.

OnpeneneHyue KOJWYECTBA TEIUIOTHI, MOJYUYEHHOTO BOAOM IMpPH TEIIOOOMEHE C
HarpeThbiM METALINYECKUM LIMJIMHAPOM.

Omnpenenenue yieabHONW TEIUIOEMKOCTH BEILIECTBA.

Hccnenosanue nmpouecca UCnapeHus.

Omnpenenenre OTHOCUTENIBHON BIaKHOCTH BO3/yXa.

OnpezeneHne yAeIbHON TEIJIOTHI IUIABJICHHUS JIbJIA.

®dusznueckue SBJICHUSI B npupoac: IMOBCPXHOCTHOC HATAXKCHUC U KallWJIISIPHBIC

6.18 | gpnenus B MpUPOJE, KPUCTAIIBI B Tpupoze, uainydeHue CoJiHIA, 3aMep3aHue
BOJI0EMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa.
TexHuUueckue yCcTpoucTBa: KamWUIAPbI, TPUMEPHl MCHOJIb30BaHUS KPHUCTAILIOB,

6.19 | KMIKOCTHBIA TEPMOMETp, JATYMK TEMIIEPATyphl, TEPMOC, CUCTEMA OTOILICHHS

JIOMOB, TUTPOMETpBI, MICUXPOMETp, MapoBas TypOHHA, JBUTaTellb BHYTPEHHETO
CrOpaHHsL.

OJIEKTPUYECKHWE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpusanus Ten. /[Ba posia aneKTpUUecKuX 3apsiioB
BzaumoneiictBue 3apsokeHHBIX  Tenl.  3akoH  Kyrnona  (3aBUCMMOCTH  CHITBI

7.2 | psaumoneiicTBust 3apsSOKEHHBIX TEJl OT BEJIUYMHBI 3apS0B M PACCTOSIHHUS MEXIY
TEJIaMHU)

73 | Onexrpuueckoe mnone. HampskEHHOCTL dneKTpuueckoro nouss. IIpunnmn
CYMEPHO3UINH ICKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE)

74 | Hocurenu >IeKTpUYECKUX 3apsfoB. ODIEMEHTApHBIM OJJIEKTPUYECKUN 3apsil.
Crpoenue atoma. [IpoBOAHUKY U JUICKTPUKHU

7.5 | 3akon COXpaHEHUs NEKTPUIECKOTO 3apsiaa

76 | ONEKTpUYECKUH TOK. VYCIOBMA  CyIIECTBOBAHUS  DIIEKTPHYECKOrO  TOKA.
M cTOYHMKY TOCTOSIHHOTO TOKa

77 | JeHcTBHA DIEKTPUYECKOTO TOKAa (TEIJIOBOE, XMMHMYECKOE, MAarHMTHOE).
DJIEKTPUUYECKHUM TOK B JKUJIKOCTSX U Ta3ax

7.8 OnekTpuyeckas 1enb. Cuiia Toka. JIEKTPUIECKOE HaMPSHKEHUE

7.9 CornpoTHBieHHE MPOBOJHUKA. Y IEITHHOE COMTPOTUBIICHUE BEIIECTBA

7.10 | 3akon Oma s y4acTKa [enu

7.11 | Tlocnenosarensroe 1 napajuieJIbHOE COEIMHEHNE TPOBOIHUKOB

7.12 | Pagora u MOWHOCTE ANEKTPUUECKOT0 TOKa. 3akoH [xoyns — JleHna

713 | Dnexkrpuueckue 1eny ¥ NOTpeOUTENN 3IIEKTPUUECKOM sHeprun B ObITy. KopoTkoe
3aMbIKaHUE

7.14

ITocTosiHHBIE MaruuThl. B3anMoneiicTBre NOCTOSHHBIX MarHuTOB
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7.15

MaruauTtHoe 1oJjie. MarauTHoe noje 3eMJIM U ero 3HaUCHHUE JJIA )KM3HU Ha 3emie

7.16

Onpir  Opcrena. MarHuTHoe ToOJ€  AJIEKTpUdeckoro Toka. IIpuMeHenue
JIEKTPOMArHUTOB B TEXHUKE

7.17

JleficTB€ MAarHMTHOTO TIOJISI HAa TPOBOAHUK C TOKOM. OJEKTPOJBHUTaTeIh
MOCTOSIHHOTO  TOKa. lcmosib30BaHWE DIIEKTPOJBUTATENIEM B TEXHUYECKUX
YCTPOKCTBAX M HAa TPAHCIIOPTE

7.18

Oneitel @apanesd. SABneHue snekTpoMarHuTHON nHAYKUMU. [IpaBuino Jlenna

7.19

DIIEKTPOreHepaTop. CrocoObl  TMOMy4YeHUss  DJACKTPUUYECKOW  DHEPTUH.
9JICKTp0CTaHI_II/II/I Ha B0306HOBH$IGMBIX HCTOYHHUKAX SHCPIUHU

7.20

[IpaxkTuyeckue paboOTHI:

OnbITBl 1O HAOMIOAEHUIO  DJIEKTpU3alMU  Tel  HMHAyKUMeH u  1npu
COIPUKOCHOBEHHUH.

HccnenoBanue JeNCTBUS DJIEKTPUUECKOIO MOJIS HA IPOBOJIHUKU U JUIJICKTPHUKH.
COopxka u mpoBepka paboThI IEKTPUUECKOM LEMH MOCTOSIHHOTO TOKA.
M3Mmepenue U peryIupoBaHue CUIBI TOKA.

W3mepenue u peryinnpoBaHUe HANPSKEHMUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI  TOKA, MIYIIErO 4Yepe3 Ppe3ucTop, OT
COIPOTHBIIEHUS PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

OneITBI, NEMOHCTPUPYIOIIME 3aBUCUMOCTb JJIEKTPUYECKOTO CONPOTUBIICHUS
IIPOBOJHMKA OT €T0 JUIMHBI, IUIOIA U [IONIEPEYHOr0 CEYEHUS U MaTepHaa.
[TpoBepka npaBuIa CI0KEHUS HAIPSDKEHUN MIPH TIOCIEN0BATENBHOM COCINHEHUN
IByX pe3uctopoB. llpoBepka mnpaBuia g CWiIbl TOKAa NpU NapajuieIbHOM
COeMHEHUH pe3ucTopoB. OnpeneneHne padoOThl AMEKTPUUECKOro TOKA, UIYIIEro
yepes pezuctop. OnpeeneHne MOIHOCTH NIEKTPUIECKOTO TOKA, BBIIEISIEMON Ha
pesucrope. MccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYIIETO Yepe3 JaMIIOUKy,
or HampspbkeHuss Ha HeWl. Omnpenenenue KIIJ[ narpeBatena. HccnenoBanue
MarHMUTHOTO B3aHUMOJEHCTBHUS IMOCTOSHHBIX MAarHUTOB. V3yueHue MarHUTHOTO
T0JIs IOCTOSTHHBIX MarHUTOB MPU UX 00beIMHEHUHU U paszeneHuu. MccnenoBanue
NEHCTBUSL  DIEKTPUYECKOrO0 TOKa HAa  MarHUTHYIO  cTpenky.  OmbIThI,
JEMOHCTPUPYIOIINE 3aBUCHUMOCTbh CUJIBI B3aUMOJEHCTBUS KaTyIIKM C TOKOM U
MarHuTa OT CHJIbl TOKAa U HallpaBJIeHHUs TOKa B KaTyuike. M3ydeHue neiicTBus
MarHMTHOTO IIOJII Ha TNPOBOJHUK C TOKOM. KoOHCTpympoBaHune M H3ydeHUE
pabotsl anexTpoasuratens. M3amepenne KIIJl snmekTpoaBuraTelbHONW yCTAaHOBKH.
OneITbl 1O MCCIEAOBAHUIO  SIBJIEHUS  DJEKTPOMAarHMUTHONM  MHIYKIUH:
UCCJIeIOBaHNE N3MEHEHU 3HaUeHUs] M HallPaBJICHUs] HHAYKIIMOHHOTO TOKa

7.21

Odusnyeckue SBIECHUS B TMPUPOJAE: JIIEKTPUUYECKUE SBIEHUS B arMocdepe,
AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE MoJie 3eMiu, Apeiid MO0CoB,
POJIb MATHUTHOTO TOJISL JUISI )KU3HU Ha 3eMJle, MOJIIPHOE CUSIHUE

7.22

TexHUUeCKHe YCTPOMCTBA: DIIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, peocTarT,
CUETUMK  DJIGKTPHUYECKOW  DHEPIrUH,  IJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
HarpeBaTeNIbHbIC AJIEKTPONPUOOPHI (IPUMEPHI), JIEKTPUUECKHIE TPEIOXPAHUTEH,
AIIEKTPOMATHUT, 3JIEKTPOJIBUTATEINh MMOCTOSHHOTO TOKa, T€HEPATOpP MOCTOSTHHOTO
TOKa
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

https://sh2-neman-r27.gosweb.gosuslugi.ru/netcat_files/30/50/Fizika_8 klass.pdf

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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