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INOACHUTEJIBHAS 3AIIMCKA

[IporpaMmma mo ¢u3uKe Ha YPOBHE OCHOBHOTIO OOIIEro OOpa30BaHMS COCTaBJIEHA HAa OCHOBE
MIOJIOKEHUH M TpeOOBaHUH K pe3ynbTaTaM OCBOCHMs Ha 6a30BOM ypOBHE OCHOBHOI 00pa30BaTebHOM
nporpammsl, npeacrasieHHbx B PI'OC 00O, a Taxke ¢ yuétoM ¢enepanbHOl pabouel mporpaMMel
BocnuTanus 1 KoHuenmnuu npenogaBanus yueOHoro npeamera « Puznkay.

Copepxanue mnporpaMMbl 1o (PU3MKE HAMpaBIeHO Ha (QOPMHUPOBAHUE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOY4YaloLIMXCS M OpraHU3alMI0 W3ydyeHUs (QU3MKK Ha JAeATelNbHOCTHOM oOcHoBe. B
nporpamMMe 1o (U3MKe Y4YHUTBIBAIOTCS BO3MOKHOCTH y4eOHOro HpeaMeTa B pean3alui TpeOOBaHHMA
@I'OC OOO x mIaHUPyeMBIM JHYHOCTHBIM M METANpPEIMETHBIM pe3ysibTaTaM OOyYeHHs, a TaKxke
MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YUEOHBIX IMPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETo
oOpa3oBaHws.

[Iporpamma no ¢gu3MKe ycTaHABIMBAET paclpejielieHue yd4eOHOro MaTepuana Mo rojgaM oOydeHus
(mo kyaccam), mpeasiaraeT MPUMEPHYIO MOCJIE0BATENbHOCTh U3yUEHHUS! TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3BUTHS MIPEIMETHOTO COACPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcsl.

[Tporpamma no ¢usuke pazpaboTaHa C LENbIO OKAa3aHHUA METOJMYECKOH MOMOIIM YUYUTENIO B
CO3JIaHUM paboyeil mporpamMmsbl 0 y4eOHOMY MpPEIMETY.

Ousnka ABISETCS CHCTEMOOOpA3yIOIUM JUIS E€CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBbI JIEKaT B OCHOBE IIPOLIECCOB U SIBJICHUN, H3Yy4aeMbIX XHMHEH,
Ouosioruei, actpoHoMuen u pusnueckoi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYUHYIO KapTUHY
MHpa, MpeJoCTaBIsieT Haubosee sicHble 00pa3lbl MPUMEHEHHsT HAyYHOTO METOJa MO3HaHUs, TO €CThb
croco0a MoJryueHus JOCTOBEPHBIX 3HAHUI O MHpeE.

OnmHa U3 MIaBHBIX 337124 (U3UIECKOTO 00pa30BaHMs B CTPYKType OOIIero oopa3oBaHUsl COCTOUT B
(GopMHPOBAHNHU €CTECTBEHHOHAYYHOM IPaMOTHOCTH M HHTEpECa K HayKe y 00y4aroLuxcs.

N3yuenne  ¢u3ukn Ha  0a30BOM  ypOBHE  MpENIOJaraeT  OBJIAJACHUE  CIEAYHIOIIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIUMHI €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:!

®  Hay4HO OOBSICHSTbH SIBJICHUS;

®  OLIEHUBATh U IOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEI0BaHHUS;

®  JHTEpNpPETUPOBATh JAHHBIE M HCIOJB30BAaTh HAy4yHbIE JOKAa3aTEbCTBA JUIS IOJIY4YECHHS
BBIBOJIOB.

Hemn n3ydyenns: Gpu3uky Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHus ompeneneHsl B KoHnenunu
npenogaBaHusl y4yeOHoro mpenMera «®dusmka» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
deneparyy, peaau3yonuX OCHOBHbIE 00111€00pa30BaTeIbHbIe IPOrpaMMBbl, YTBEPKAEHHON pellIeHuEM
Konnernn Munucrepctsa npocemieHus: Poccuiickoit @enepanuu (mpotokon ot 3 nekadps 2019 r. Ne
[1K4BH).

Hean uzyyennsi Gu3nKu:

* qppuoOpeTeHHEe HHTEpeca M CTpeMIIeHHs OOyyarolMXCsi K HAy4HOMY M3YYEHUIO MPHUPOJBI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®  pa3BUTHE NIPEICTABICHUI O HAYYHOM METO/I€ O3HAHUs U (POPMUPOBAHUE HUCCIEI0BATEIHCKOIO
OTHOIIECHMS K OKPY>KaIOLUM SBICHUSM;

* (opMHUpOBaHHE HAYYHOI'O MUPOBO33PEHUS KAaK Pe3ysbTaTa U3yYeHHUs OCHOB CTPOCHMs MaTepUU
U QyHIAaMEHTAIbHBIX 3aKOHOB (PU3HKH;

* (opMHpOBaHME TPEJCTABICHUNA O pONU (U3UKU Il PA3BUTHUSA JPYTUX E€CTECTBEHHBIX HAYK,
TE€XHUKU U TEXHOJIOTUH;

®  pa3BHUTHE NPEACTaBICHUI O BO3MOXHBIX cepax Oyayiiel npodeccuoHanbHOM AesTeIbHOCTH,
CBSI3aHHOM C (pU3MKOM, MOATOTOBKA K JJaJIbHEHIIeMy 00yUeHHIO B 3TOM HalpaBJICHUH.
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JlocTikeHne 3THUX LeNed mporpamMmbl 1Mo (pU3MKe Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
o0ecreynBaeTcs perIeHueM CIeTyoIuX 3a/1ay:

* qnpuoOpeTeHHe 3HAHWH O AMCKPETHOM CTPOSHHHM BEHIECTBAa, O MEXaHHUYECKHX, TEIUIOBBIX,
AJIEKTPHUYECKUX, MATHUTHBIX ¥ KBAHTOBBIX SIBIICHHSIX;

* qppuoOpeTeHHe YMEHHMH OMMCHIBaTh U OOBACHATH (PU3MUYECKHE SIBIEHHUS C MCIOJIb30BaHHEM
MOJYYECHHBIX 3HAHHI;

® OCBOCHHE METOJIOB PEUICHMs MPOCTEHININX pacuETHBIX 3a7ad C HCIOJIb30BaHUEM (PH3HUYECKUX
MoJIeNiel, TBOPYECKHUX M MPAKTHKOOPUCHTUPOBAHHBIX 33]1a4;

® pa3BUTHE YMEHMH HaOMIONaTh MPHUPOJHBIE SBICHHUS W BBIIOJHATH OIBITHI, J1AOOpPaTOpHBIE
paboThI U AKCTIEPUMEHTAIBHBIE UCCIIEAOBAHMS C UCTIOJIb30BAaHUEM N3MEPUTENBHBIX IPHOOPOB;

® ocBoeHHEe TIpUEMOB paboTel ¢ wuHpoOpMaNmeld (UIUIECKOTO CONEPIKAHHS, BKIFOYAs
UHPOPMAILIMIO O COBPEMEHHBIX JOCTIKCHHAX (H3MKH, aHAIW3 W KPUTHYECKOE OIICHUBAHHE
uHpOpMaINH;

® 3HAKOMCTBO cO cdepamu TPOPECCUOHATBLHOW NEATETHHOCTH, CBA3aHHBIMH C (DU3UKOW, H
COBPEMEHHBIMU TEXHOJIOTHSMHU, OCHOBAHHBIMHU HA JOCTIDKEHHSIX (PU3UIECKON HAYKH.

Ha usyuyenue ¢usuku (0a30BbIl YpOBEHb) HAa YPOBHE OCHOBHOTO 00IIero oopazoBanus B 8 Kiacce
oTBoaUTCs 68 YacoB (2 yaca B HEJENIO).

[Ipennaraemplii B mporpamMme mo (u3HMKe mepedeHb J1adopaTOpHBIX PAa0OT W OIMBITOB HOCUT
PEKOMEHIATENbHBIA XapaKTep, yUUTeIb JIeJIaeT BEIOOp MPOBEICHHS JTa00OPATOPHBIX paboT U OMBITOB C
y4ETOM WHIWBUAYAIBHBIX OCOOCHHOCTEH OOYYaroIUXcs, CIMCKAa AKCIEPUMEHTAIBHBIX 3aJaHUMH,
IpeJUlaraéMblX B paMKax OCHOBHOI'O TOCYAapCTBEHHOI'0 SK3aMeHa 110 (pu3mke.



COJAEPKAHUE OBYYEHUA
8 KUIACC

Pa3znea 1. TenyioBbIe ABJICHHS.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOpUM CTpPOEHHus BellecTBa. Macca u
pa3Mepsl  aTOMOB M MoOJeKyJd.  OmbIThl, MOATBEP)KAAIOIIMNE  OCHOBHBIE  IOJIOKEHUS
MOJIEKYJISIPHOKMHETHYECKON TEOPHH.

Mogenu TBEPAOrO, KHUIKOTO M Ta3000pa3HOrO COCTOSHHUM BemlecTBa. Kpucramuimueckue u
amop¢ubie Tena. OOBICHEHUE CBOWCTB Ta30B, XKUJAKOCTEH W TBEPABIX TEN HAa OCHOBE MOJIOKECHUN
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. CMadyMBaHUe U KanWUISpHbIE siBJIeHUS. TennoBoe paciiupeHue
U CXKaTHe.

Temnepatypa. CBsA3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO IBMKEHUS 4YacTul. BHyTpeHH:s
sHeprus. CrocoObl U3MEHEHHsI BHYTPEHHEH SHEPTHH: TeIUlonepeaada u copepiieHue padbotsl. Bus
TEIUIONEPEIayu: TEIIONPOBOAHOCTD, KOHBEKLINS, N3IIyYCHHE.

KonuuectBo TemnoTel. VYaenbHas TeMIOEMKOCTh BelIecTBa. 1eMIO0OMEH U TEIIOBOE
paBHOBecHe. YpaBHeHHE TeruloBoro Oananca. IlmaBrneHne M oOTBepAaeBaHME KPUCTAUTMYECKUX
BEIIECTB. Y IeNbHas TerioTa riasieHus. [lapoodpazoBanue u xonaeHcamus. Mcnapenue. Kunenue.
VYaenpHas Temnora napooOpa3oBaHMs. 3aBUCUMOCTb TEMIIEpaTyphl KHUIIEHUS OT aTMOc(epHOro
JTABJICHUSI.

BnaxnocTe BO3ayXa.

OHeprus ToIIMBa. Y ieJbHas TEIJI0Ta CrOPaHMsL.

[Tpunuuner padotsl TerioBbix asurareneil KIT/I teroBoro asurarens. TemioBble 1BUraTenu 1
3alIATa OKPYKAKOIIEH Cpe/ibl.

3aKOH COXpaHEHMsI U IIPEBPALLEHHS SHEPTUU B TEIUIOBBIX IIPOLECCAX.

JHemoncmpayuu.

1. HaGmronenne 6poyHOBCKOTO JTBUYKEHUS.

2. Hab6monenue quddysun.

3. HaGmtoienue siBieHM cCMauMBaHUs U KAMWJUTSIPHBIX SBJICHHM.
4. HaGiroienne TemmoBoro pacmupeHus Ted.

5. N3menenune naBiaeHus ra3za mpu U3MEHEHUH 00bEMa M HArPEBAHUH WIIN OXJIAXKICHHUH.
6. [IpaBuna nuamepeHus TemnepaTyphl.

7. Bunel reruionepenayu.

8. OxJaxaeHre Ipu COBEPLICHUN PaOOTHI.

9. Harpeanue npu coBepiiieHUH padOThl BHEITHUMH CUJIaMHU.
10. CpaBHeHHE TEMIOEMKOCTEN pa3InYHbIX BEIIECTB.

11. HaOmronenue KumeHus.

12. HaGmoienne mocTostHCTBa TeMITEpaTyphl P TUIABIICHUH.

13. Mopenu TeraoBbIX ABUTATEIICH.

Jlabopamopuwvie padbomot u onvimol.

1 OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKECHHUSL.

2 OnBITHI 10 BRIPAIIMBAHUIO KPUCTAJIOB TIOBAPEHHOM COJIM WM caxapa.

3. OMnbITHI 110 HAOJIOICHUIO TETUIOBOT'O PACIIIMPEHUSI Ta30B, KUJIKOCTEH U TBEPABIX TEIL.

4 Ompenenienne naBieHUs BO3ayXa B OQJIJIOHE MITIPHUIIA.

5. OmnbIThl, JAEMOHCTPHUPYIOLIME 3aBUCHMOCTb JABJICHUS BO3AyXa OT ero o0béMa u

HarpeBaHusd UK OXJIAXKICHUS.



6. [IpoBepka ruNoOTE3bl JHHEWHON 3aBUCUMOCTH JJIHHBI CTOJNOMKA IKUAKOCTH B
TEPMOMETPHUECKOHN TPyOKe OT TeMIIepaTyphl.

7. HaOmronenne m3MeHEeHHsT BHYTPEHHEW SHEPIHU Tella B pe3yJsbTaTe TEIUIoNepeladyd U
paboThl BHEITHUX CHIL

8. HccnenoBanue siBieHUs TEIUIOOOMEHA MPU CMEIIMBAHUH XOJIOTHOW U TOpsiYel BOJBI.

9. OrmpezenieHne KOJMWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOW TMpH TEIUIOOOMEHE C
HarpeThIM METAJUTHICCKUM IIHITHHIPOM.

10. Onpenenenue yaeabHOU TETNIOEMKOCTH BEIIECTBA.

11. HccnenoBanue mporecca UCapeHusl.

12. Onpenenenre OTHOCUTENBHOM BIIaXXHOCTU BO3/yXa.

13. Onpenenenue yeabHON TEIIOTH TUIaBJIEHUS JIbJA.

Pa3znen 2. DiiekTpryeckne 1 MAarHUTHbIE SIBJICHUS.

OnekTtpuzanusi Tenl. J[Ba poaa »IEKTpUUECKUX 3apsioB. B3aummonelcTBUe 3apsKEHHBIX Tedl.
3akon Kynona (3aBUCHMMOCTb CHJIBI B3aUMOJICMCTBUSL 3apSDKEHHBIX TN OT BEJIMYMHBI 3apsIoB U
PACCTOSTHUSI MEXIY TeJaMu).

Onektpuueckoe mose. Hampspk€HHOCTH anekTpuyeckoro mons. [lpuHmun cyneprno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkrpuyeckux 3apsaoB. DJIEMEHTapHbIN 3JieKTpuueckuil 3apsia. CtpoeHue aroma.
[TpoBOAHUKYN U AUDIIEKTPUKHU. 3aKOH COXPAHECHHSI JIEKTPUUECKOTO 3apsiia.

DNEKTPUUECKUN TOK. Y CIIOBHUS CYIIECTBOBAHMS IIEKTPUUYECKOTO TOKA. MICTOUHUKH MOCTOSIHHOTO
ToKa. JleicTBUS 3IMEKTPUUECKOr0 TOKa (TEIIOBOE, XMMHUECKOe, MarHUTHOE). DIEKTPUUECKH TOK B
KUIKOCTSAX U razax.

Onekrpuueckas nenb. Cuiia Toka. DiekTpuyeckoe HampspkeHue. ConpoTHUBIIEHUE MPOBOJHUKA.
VYnenbHOe compoTuBIEHHE BemiecTBa. 3akoH Owma g ydactka unenu. [locnemoBartensHoe u
napajuieJIbHOE COeIMHEHNE ITPOBOIHUKOB.

PabGota ¥ MOUIHOCTH 3JMEKTpHUUECKOro Toka. 3akoH Jxoyns—JleHuma. Diekrpuueckue Lenu u
MOTpeOUTENH IIEKTPpUUIECKO dHeprun B ObITy. KopoTkoe 3aMbIkanume.

[TocTtossHHBIE MarHUTHL. B3anMoieiicTBUE MTOCTOSIHHBIX MAarHUTOB. MaruutHoe nosie. MarHuTHoe
noJsie 3eMJIM U €ro 3HaueHue i ku3HU Ha 3emuie. OnbIT Dpcrena. MarHuTHOE MOJI€ AIEKTPUIECKOTO
Toka. [IpuMeHeHHe 3JIEKTPOMAarHUTOB B TEXHUKe. JlelicTBME MAarHUTHOTO TOJis HAa MPOBOAHUK C
TOKOM. DJIEKTPOJIBUTaTEh MOCTOSHHOTO TOKAa. Vcmosib3oBaHuE 3JEKTPOABUTATENICH B TEXHUUYECKUX
YCTPOMCTBAaX U Ha TPAHCIIOPTE.

OmneiTel @apanes. SIBneHue snnekTpoMarHuTHOW HHAYKIWU. [IpaBuno JleHna. DnexkTporeHepartop.
CriocoObl TIONTyYeHUsT DIEKTPUUECKON SHEPTUU. DJEKTPOCTAHIIMKA HA BO30OHOBISIEMBIX MCTOYHHUKAX

SHEPTHH.
Hemoncmpayuu.
1. DJeKTpu3aIus Ted.
2. JIBa poJia AIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
3. YCTpoHCTBO U IEMCTBUE SIIEKTPOCKOA.
4. DJIeKTpOCTaTUYECKasi MHTYKITHSI.
5. 3aKOH COXpaHEHUs STIEKTPUUECKUX 3aPsII0B.
6. IIpoBOAHMKY U TUDIIEKTPUKH.
7. MopennpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO MOJIS.
8. HcTouHuKH TOCTOSIHHOTO TOKA.
9. JlericTBUSA SIIEKTPUYECKOTO TOKA.
10. DNEeKTPUYECKUM TOK B KUJIKOCTH.



11. I'a3oBbIi1 paspsin.

12. N3MepeHne cuiibl TOKa aMIIEpMETPOM.

13. N3mepenue 371eKTprYecKOoro HanpsKEHNs BOJIbTMETPOM.

14. PeoctaT 1 marasuH conpoOTUBIECHUMN.

15. B3aumoeiicTBue NOCTOSHHBIX MarHUTOB.

16. MopenupoBaHre HEBO3MOKHOCTH Pa3CIICHHsI TOTIOCOB MarHUTA.
17. MoaenupoBaHre MarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.

18. OnbIT Dpcrena.

19. MarauTtHoe 1osie Toka. JJIEeKTPOMAarHurT.

20. JIelicTBHE MarHUTHOTO T10JI HA IIPOBOJIHUK C TOKOM.

21. DNeKTpOABUTaTEIb IIOCTOSTHHOTO TOKA.

22. HccnenoBanue sBieHUS SIEKTPOMAarHUTHON MHYKIIUH.

23. OmnsiTel Papaznes.

24. 3aBUCUMOCTb HalpaBJeHUS UHAYKLIMOHHOIO TOKa OT YCJIOBHUI €ro BO3HUKHOBEHHUSI.
25. DNEeKTPOTEHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopmuvie padbomot u onvimol.

l. OnbITHl IO HAOIONEHUIO SJEKTPU3ALUH TEJI MHAYKIUEH U PU CONPUKOCHOBEHHH.

2. HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOIO M0JI HA IPOBOJIHUKU U AUDIIEKTPUKH.

3. COopka u mpoBepKa pabOThI ANEKTPUIECKOM IETTH TOCTOSHHOTO TOKA.

4. W3mepeHue U peryaupoBaHue CUIIbI TOKA.

5. W3mepenue u perynupoBaHue HaIIPSHKEHUS.

6. HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 PE3UCTOP, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsHKEHUsI Ha PE3UCTOPE.

7. OnbIThl,  JEMOHCTPUPYIOIIME  3aBUCUMOCTb  3JIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOAHMKA OT €70 JJIMHBI, IUIOIAJH TIONIEPEYHOr0 CEYEHHS U MaTepHala.

8. IIpoBepka mpaBuiia CIOXKEHUS HANPSIKEHUM MPHU MOCIEN0BATEIBHOM COEIUHEHUH JIBYX
PE3UCTOPOB.

9. ITpoBepka mpaBuia Juis CHIIbI TOKA MPH NapajIeIbHOM COETUHEHNN PE3UCTOPOB.

10. Onpenenenne pabOThI AIEKTPUUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3UCTop.

11. Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HaIpsKEHUs Ha
HEN.

13. Onpenenenne KII/] narpeBatens.

14. HccnenoBanne MarHUTHOIO B3aMMOJEHCTBHS IOCTOSIHHBIX MarHUTOB.

15. W3ydyeHre MarHUTHOTrO IOJII IIOCTOSIHHBIX MAarHUTOB NpU HUX OOBEAUHEHUU H
pa3aeIeHUH.

16. HccnenoBanue nefcTBUS 3JEKTPUIECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCUMOCTD CHUJIbI B3aUMOJEHCTBUS KATYIIKH C TOKOM U
Mar"uTa oT CHJIbl TOKa U HaIlPaBJIEHUS TOKA B KaTYLIKE.

18. N3ydenue neicTBus MAarHUTHOTO TOJISL HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3yueHue paboThl 3JIEKTPOABUraTes.

20. N3mepenue KIIJ{ anexTpoaBUraTtenbHON yCTaHOBKHU.

21. OnpIThl 1O MCCIIEOBAHUIO SIBJICHUS AJIEKTPOMArHUTHOM WHAYKLMHU: HCCIEIO0BaHUE

W3MEHEHMI 3HAUCHUS U HaIpaBJICHUA HHAYKIWUOHHOI'O TOKaA.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBLI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenne (u3MKM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs HAIPABICHO Ha JIOCTH)KCHUE
JTUYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHbBIX PE3yIbTATOB.

B pesynbprare m3ydeHus (UMK Ha YpOBHE OCHOBHOTO O0IIEro oOpazoBaHHsS y OOYyYaromlerocs
OyIyT cOpMHUPOBAHBI CIICTYIONTUE JIMYHOCTHBIC PE3YIbTAThI B YaCTH:

* 1) naTPpHMOTHYECKOI0 BOCIIUTAHMS:

® - MpOSIBJICHHWE HHTEpPeca K UCTOPHH U COBPEMEHHOMY COCTOSHHUIO POCCHIMCKOU (PU3NUYECKOM
HayKU;

® - [ICHHOCTHOE OTHOIICHHE K JOCTUKEHHUSIM POCCUMCKUX yUEHBIX-(U3HUKOB;

* 2) rpa’kIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

® - TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO 3HAUYUMBIX M ITUYECKUX
npo0JeM, CBA3aHHBIX ¢ MPAKTUYECKUM IPUMEHEHNEM TOCTHKCHUN (PU3UKY;

° - OCO3HAaHHEC BAXXHOCTH MOPAJIIBHO-3TUYCCKUX MMPHUHIIUIIOB B ACATCIILHOCTHU y‘IéHOFO;

® 3)3CcTeTHYecKOro BOCIIMTAHMSI:

® - BOCIPHUATHE AICTETHUYECKUX KauecTB (U3NYECKON HaAyKu: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOroCTH, TOYHOCTH, JTAKOHUYHOCTH,

®* 4) HIEHHOCTH HAYYHOI'0 MO3HAHUS:

® - OCO3HaHUE I[IEHHOCTH (PU3UYECKOW HAyKHM KaK MOIIHOTO HMHCTPYMEHTAa IMO3HAHUA MHUDA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIISIIONIECH KYJIbTYPBI,

® - pa3BUTHE HAY4YHOMU JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEICKOM IEATETbHOCTH;

¢ 5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOLMOHAJILHOTO0 0J1ar0MOJTyYHsA:

® - OCO3HAHME IIEHHOCTH 0€30MacHOro 00pa3a >KM3HHU B COBPEMEHHOM TEXHOJIOTMYECKOM MHPE,

BXHOCTU TIpaBHJ O€30MacHOTO TMOBEACHHMS Ha TPAHCIOpPTE, Ha JOpOrax, C DJJICKTPUYECKUM U
TEIUIOBBIM 00OPYIOBAHUEM B JIOMAIIHUX YCIOBHSIX;

* - chopMHPOBAHHOCTH HaBBIKa PEeQIICKCHH, MPU3HAHUE CBOETO IMpaBa HAa OIMUOKY U TaKOTO XKe
IpaBa y Apyroro 4ejaoBeKa;

® 6) TPyAOBOr0 BOCIIMTAHUS:

® - aKTHUBHOE y4YaCTHE B PEIICHUU MPAKTUYCCKUX 3a1ad (B paMKax CEMbH, 00pa3oBaTEIbHOM
OpraHu3allfy, TOpojaa, Kpas) TEXHOJOTUYECKOW M COLMAIIbHOW HANpaBICHHOCTH, TPEOYIOIIUX B TOM
quciie ¥ GU3NIECKUX 3HAHUM;

® - HHTepec K MPaKTHYECKOMY M3YUEHHUIO Ipodeccui, CBSI3aHHbIX C (PU3UKOM;
¢ 7) 3K0JIOTHYeCKOI0 BOCIIUTAHMS:
® - OpHeHTalUUs HAa NpUMEHEHHWE (U3UYECKUX 3HAHUN [UIs pemieHdus 3afad B 00JacTu

OKPY’KAIOIIEH Cpe/bl, IUIAHUPOBAHUS TIIOCTYNKOB M OIEHKH WX BO3MOXHBIX ITOCICACTBUI IJIs
OKpYKaroIllen Cpeibl;

® - 0CO3HaHUE II00ATBHOTO0 XapaKTepa SKOJIOTHUECKUX MPOoOIeM U IMMyTel X pelieHus;

e 8) azanTanuM K U3MEHSIIOIUMCS YCJIOBHSAM COIHAJILHOW W MPUPOIAHOI cpebl:

® - OTPeOHOCTHh BO B3aWMOJICHCTBHUU NPH BBHITIOJTHCHUH WCCIICIOBAaHUH W TIPOEKTOB (PU3NICCKOM
HATPaBJICHHOCTH, OTKPBITOCTh OIBITY ¥ 3HAHUSM JIPYTHX;

® - [IOBBILUICHUE YPOBHS CBOEH KOMIIETEHTHOCTHU 4e€pe3 IMPAKTUYECKYIO AEATEIbHOCTD;

® - OTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHMH, B TOM YHUCIIe (POPMYITUPOBATH HJIEH, TIOHITHSA,
TUIIOTE3bI O (PU3UIECKUX O0OBEKTAX U SBJICHUAX;

® - 0co3HaHHUE JAe(PHUIUTOB COOCTBEHHBIX 3HAHUH M KOMIICTCHTHOCTEH B 00JIaCTH (DU3UKH;

® - [UJAHUPOBAHHUE CBOETO Pa3BUTHA B MPUOOPETEHUH HOBBIX (DU3MYECKUX 3HAHMIA;



® - CTpeMJICHHE aHAJIM3UPOBATh W BBIABIATH B3aUMOCBS3U NPUPOIbI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJI€ C UCTIOJIb30BaHNEM (PU3NYECKHIX 3HAHUM;

® - OIEHKAa CBOMX JIEWCTBHM € YYETOM BIMSHUSA Ha OKPYXAIOIIyI0 Cpely, BO3MOXHBIX
r7100aJIbHBIX MOCIIEACTBUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHHs mporpamMmbl Mo (U3MKEe Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs y
oOyuyaromierocss  Oyayr  chopMUpOBaHBI  MeTAaNpeAMeTHbIe  Pe3yJbTaThl,  BKJIIOYAIOIINE
MO03HABATENIbHBIE YHUBEpCAJbHbIE YdeOHbIE JEHCTBHUS, KOMMYHUKATHBHBIE YHUBEPCAIbHBIE yueOHBIC
NEeNCTBYS, PETYISATUBHbBIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

ITo3naBaTenbHbIC YHHBeEPCAJbHbIC YUeOHbIC el CTBHUS

Ba3oBble joruveckue aeicTBUA:

®  BBIBIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

®  YCTaHABJIMBATh CYLICCTBEHHBIH NPU3HAK KIACCU(PHUKAIMM, OCHOBAaHUS Ui OOOOIIEHUS u
CpaBHEHUS,

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

®  BBIABIATH NPUUYUHHO-CIIEACTBEHHBIE CBSI3U MPHU U3YUECHUU (PU3UUECKUX SBJICHUNA U MPOLIECCOB,
JeNaTh BBIBOJBI C HWCIOJB30BAHUEM JEIyKTHBHBIX M WHAYKTUBHBIX YMO3aKIIOYECHUH, BBIJIBUTaTh
THITOTE3bI O B3aUMOCBS3X (PU3NIECKUX BEITUYNH;

®  CaMOCTOATENILHO BBIOMpaTh CrOco0 pemeHus ydeOHOW (u3ndyeckol 3amaun (CpaBHEHHE
HECKOJIbKMX BAapUAHTOB pELICHMs, BbIOOp Hambosiee MOAXOAALIET0 C YYETOM CaMOCTOSTENIBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble ncciaenoBaTe/bcKue 1eiicTBUS:

®  HCNOJIB30BaTh BOIIPOCH! KAaK UCCIIEA0BATEIbCKUII MHCTPYMEHT MO3HAHMUS,

® QpPOBOJUTH [0 CAMOCTOSITENILHO COCTAaBJICHHOMY IUIaHY OIIBIT, HECJIOXHBIH (U3NYecKui
HKCIEPUMEHT, HEOOJIBILIOE UCCIIe0BAaHIE (PU3UYECKOTO SBICHUS;

® OLEHUBaTh HAa TPUMEHHMOCTh H JIOCTOBEPHOCTh WH(POPMAIHIO, TONyYEHHYI0 B XOJe
UCCIIEIOBaHMSI WM SKCIIEPUMEHTA;

®  CaMOCTOATENBHO (OpMyJIMpOBaTh OOOOIIEHUS M BBIBOABI MO pe3yjbTaTaM MPOBEIEHHOTO
HaOJI0ICHUS, OTIBITA, UCCIICOBAHMS;

® [POTHO3MPOBATH BO3MOXKHOE JallbHEHIIee pa3BUTHE (PUIUUECKUX TIPOLECCOB, a TaKKe
BBIJIBUT'ATh IPEATNOJIOKEHUS 00 X Pa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

PabGora ¢ undopmanmeii:

®  [PUMEHSTH Pa3INUYHBIE METOJIbl, HHCTPYMEHTHI U 3aIPOCHI IIPU MOUCKE U 0TOOpe MHpOopMauu
WIM JAHHBIX C YYETOM MpEI0KEHHON yueOHOoM pusnueckoi 3a1auu;

®  aHATU3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATh MH(DOPMALIUIO PA3IUYHBIX BUIOB U
¢bopM npencTaBieHus;

®  CaMOCTOATENIFHO BbIOMpaTh oONTUMaNbHYIO (opMy mpexnctaBieHuss HHQOpMAMM U
WLTIOCTPUPOBATh pEIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, AHarpaMMaMH, WHOW rpadukoil m ux
KOMOMHAIUSIMH.

KoMmyHHKaTHBHBIE YHUBEpCAJIbHbIE y4eOHbIE 1efiCTBUS:



* B xo0ze O0CYXIeHHs y4yeOHOro MmaTepuana, pe3yJjbTaToB JaOOpaTOPHBIX PabOT U MPOEKTOB
3aJ]aBaTh BOIMPOCHI 110 CYIIECTBY OOCYKIIaeMOM TeMbl M BBICKA3bIBAaTh WCH, HAIICIICHHBIC HA PEIICHHE
3aJla4yM U NmoJiiepKaHue O1aroxeaaTeIbHOCTH OOLIEHUS;

®  COIOCTaBJIATh CBOM CYXJEHUS C CYXIEHUSAMM JPYI'MX y4YacCTHHUKOB AMajora, oOHapyKMBaTh
pas3nuyKe U CXOJICTBO MO3HIINH;

®  BBIpaXXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MUCHBMEHHBIX TEKCTaX;

* nyOJWYHO TPEACTABIATH PE3YIbTATHl BBIOJHEHHOTO (U3UYECKOTO OIBITa (IKCIEPUMEHTA,
UCCIIeIOBAHMSI, IPOEKTA);

® [OHMMaThb M HCIONB30BaTh MPEHMYIIECTBA KOMAaHIHOH M WHIMBUAYAJIbHOW paboOTHl mHpu
pelIeHrH KOHKPETHON (PU3NIECKO TPOOIIeMBbL;

® [PUHUMATH LEJIA COBMECTHOW AEATEIBHOCTH, OPTaHU30BBIBAThH JCHCTBHS MO €€ TOCTHKEHUIO:
pacrpenenaTbh poiH, 0OCYKIaTh MPOLECCHl U PE3yslbTaThl COBMECTHON palboThl, 00001IaTh MHEHUS
HECKOJIbKUX JIIO/IEH;

®  BBINOJHATH CBOIO YacThb palOThI, JOCTHrasi KaueCTBEHHOTO pe3yjbTara TII0 CBOEMY
HATPABJICHUIO U KOOPAMHUPYS CBOU JACHCTBHSI C APYTUMH WICHAMHA KOMaHIbI;

® OLEHUBAThb KAayecTBO CBOEro BKJIaga B OOLIMI MPOAYKT MO KPUTEPUSM, CAMOCTOSTEIbHO
c(OpMyIMPOBAHHBIM YYaCTHUKAMHU B3aUMOCHCTBUS.

PeryﬂﬂTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCTBUSA

Camoopranmn3anus:

®  BBIABIATH MPOOJEMBI B KU3HEHHBIX M YYEOHBIX CHUTYalMsX, TPEOYIOUIMX JUIS pPELICHUs
(bu3NYeCKUX 3HAHU;

®  OpHEHTUPOBATHCS B PA3JIMYHBIX MOAXOJAX MPUHATHS pEIleHUH (MHIMBUAYaJIbHOE, MPUHATHE
peleHus B rpynie, NIPUHITHE PeIIeHui rpynmnoi);

®  CaMOCTOSITENIFHO COCTaBIATH AQITOPUTM pelleHus (u3nyeckod 3ajaud  WIM  IJIaHa
UCCIIEIOBaHUS C Y4ETOM HMEIOUINXCS PEeCypcoB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBAaTh
IpeJularaeéMble BapuaHThl PEIIeHUH;

®  nenath BbIOOp M OpaTh OTBETCTBEHHOCTh 3a PEIlICHHE.

CaMOKOHTPOJIb, SMOLMOHATbHbII HHTE/JIEKT:

®  1aBaTh a/ICKBAaTHYIO OLIEHKY CUTYyallM U IpeiaraTh IiaH e€ U3MEHEHMUS;

®  OOBSCHATH NPUYMHBI JOCTHKEHUS (HEJOCTH)KEHUS) PE3yIbTATOB AEATEIIHOCTH, 1aBaTh OLICHKY
NpUOOPETEHHOMY OTBITY;

® BHOCUTh KOPPEKTHBBI B JEATENBHOCTH (B TOM YHCJIE B XOJ BBIMOJHEHUS (HU3UYECKOTO
UCCIIEIOBAaHUsl WJIM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOATENbCTB, HW3MEHUBLIMXCS CUTYalUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIIHNX TPYIHOCTEH;

®  OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LEJU U YCIOBUIM;

® CTaBUTh ce0s HA MECTO APYroro 4ejoBeKa B XOJE€ CIOpa WM JUCKYCCUU HA HAYYHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHHUSI U JIOTUKY JIPYTOTro;

® [puU3HaBaTh CBOE MPaBO HA OMIMOKY NP PELICHUH (PU3MUECKUX 3a/1ad WM B YTBEPXKACHUSAX Ha
Hay4HbIC TEMbI U TaKOE€ K€ MPaBo APYTroro.

INNPEAMETHBIE PE3YJIBTATbBI



K konIy oOyuenus B 8 kj1acce npeMeTHbIe pe3yiIbTaThl HA 0a30BOM YpOBHE JIOJKHBI OTPaXaTh
c(OPMHPOBAHHOCTH Y 00YYAIOIINXCS YMEHUH:

®1ICII0JIB30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBHKEHHUE aTOMOB U MOJIEKYJI,
arperatHble COCTOSIHMSI BEIIECTBA, KpUCTANIMYeCkKMe U amopdHble Tena, HACHIIIEHHBI U
HEHaCBILIEHHBIN NIap, BIAXXHOCTh BO3yXa, TEMIIEpaTypa, BHYTPEHHSAs dHEPrus, TEIUIOBOM BUraTellb,
JJIEMEHTApHBIA  AJIEKTPUYECKUI 3apsil, JJIEKTPUYECKOE TOJj€, TPOBOJHUKA U  JTUDIIEKTPUKH,
MOCTOSIHHBINA 3JIEKTPUYECKHI TOK, MArHUTHOE TOJIE;

®pa3nnyath SABJICHUS (TEIIOBOE PACUIMPEHUE U CXKaTHe, TEeIIonepeaaya, TerioBoe paBHOBECHE,
CMauMBaHME, KallWUIAPHBIE SIBJICHUS, MWCIAPEHUE, KOHJEHCAlMs, IUIABJICHHUE, KPUCTAJUIM3ALMS
(oTBepaeBaHMe), KUIEHHE, Terulonepeaadya  (TEIIONPOBOJHOCTh,  KOHBEKIHMS,  HU3IIyYCHHE),
ANIEKTpU3ALUS TeN, B3aUMOACHCTBHE 3apsA0B, AEHCTBUS FIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE,
B3aUMOJICIICTBME MAarHUTOB, JEHCTBHE MATHUTHOIO IOJS HA MPOBOJHHMK C TOKOM, 3JEKTPOMAarHUTHAs
MHIYKIMS) 110 ONMCAHHUIO UX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIBITOB, IEMOHCTPUPYIOLINX JAaHHOE
¢busnveckoe SABICHHE;

®pacrio3HaBaTh MpPOSBIECHUE W3YYEHHBIX (U3UYECKUX SIBIICHUI B OKpY)KalOIIeM MHUpE, B TOM
yucine (usnyeckue SBICHHUS B MPHUPOJAE: MOBEPXHOCTHOE HATSHXKEHHUE U KANWULSIPHBIE SBICHUS B
NpUPOJIe, KPUCTAUIBI B MNpupone, u3nydyeHue CoiHIA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI,
o0pa3oBaHHE pOCHI, TyMaHa, MHES, CHEra, JJEKTPUYECKHE SBICHHA B aTrMocdepe, 3JIEKTPUUECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE M0JIe 3eMJIH, IPEiQ MOJIFOCOB, POJIb MATHUTHOIO MOJIS Ui )KU3HHU Ha
3emiie, MOJSIPHOE CHUSHUE, NMPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 33Jadyy B y4eOHYIO, BBIIEIATH
CYLIECTBEHHbIE CBOMCTBA (MpU3HAKN) (PU3MUECKUX SBICHUM;

®OMMCHIBATh M3YYCHHBIC CBOMCTBa Tel M (PU3MUECKUE SBJICHUS, HUCIONB3Yys (usnyeckue
BEJIMYMHBI (TeMIepaTypa, BHYTPEHHSSI SHEpPrusi, KOJMYECTBO TEIUIOTHI, yJelbHas TEIUIOEMKOCTh
BEIIECTBA, YJEJbHAs TEIJIOTa IUIABJICHUs, YJelbHas TEIJIoTa MapooOpa3oBaHus, yAeNbHAs TEIUioTa
CrOpaHusl TOIUIMBA, KO3(PPULIMEHT TMOJE3HOro JAEHCTBUS TEIUIOBOW MAIIMHbBI, OTHOCHTENIbHAs
BJIQ)KHOCTh BO3/yXa, IEKTPUUYECKUH 3apsill, CHIa TOKa, SJIEKTPUUECKOE HAIPSHKEHHUE, CONPOTHUBIICHUE
MIPOBOJHMKA, yJI€JIbHOE CONPOTUBIICHHE BEIIECTBA, padOoTa M MOILIHOCTH 3JIEKTPUUYECKOIO TOKA), MPHU
OMMCAaHUU TPAaBUIBHO TPAKTOBATh (PUIUUYECKHI CMBICI HCHOJB3YEMBIX BEIMYUH, OOO3HAUEHUS U
eMHUIBI (PU3MYECKUX BETUYMH, HAXOAUTh (DOPMYJIBI, CBA3BIBAIOLINE TAaHHYIO (PM3UUECKYIO BETHUUHY
C IpyTMMH BEJIMYMHAMH, CTPOUTDH T'PapUKH U3YUECHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITHUNH;

®XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SBICHHS M TPOIECCHI, HCIOJIB3Ys OCHOBHBIC
MTOJIOKEHUSI MOJIEKYISIPHO-KMHETUYECKON TEOPUU CTPOCHUS BEIECTBA, PUHLUII CYIIEPIIO3ULIAHN MO
(Ha KayecTBEHHOM YpOBHE), 3aKOH COXpaHEHHUs 3apsja, 3akoH Oma A yyacTKa LeNH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUsI SHEPTUH, MIPU ATOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA H
3aMUChIBaTh €T0 MATEMAaTUUYECKOE BBIPAKEHUE;

®00BACHATh (PU3NYECKUE MPOLECChl M CBOMCTBA TeN, B TOM YHUCJIE€ M B KOHTEKCTE CHUTYyallHi
MPAaKTUKOOPUEHTUPOBAHHOTO  XapakKTepa: BbIABIATh NPUYUHHOCIECACTBEHHBIE CBSI3U, CTPOUTH
o0bsicHeHHE U3 1—2 JTOrMYecKHuX LIaroB ¢ OMopoil Ha 1—2 M3y4YeHHBIX CBOMCTBA (PU3MUECKUX SIBICHUI,
(U3NIECKHUX 3aKOHOB MJTH 3aKOHOMEPHOCTEH;

epemiath pacuéTHble 3aJaud B 2—3 NEWCTBUSA, UCHOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE
¢du3nyecKkre BEeIMYMHBI: HA OCHOBE aHaIK3a YCIOBUS 33/1a4y 3alHCHIBATh KPATKOE YCIOBUE, BHISBIATH
HE/IOCTAaTOK JAaHHBIX JUIA PELICHUs 3a/auyM, BHIOMpaTh 3aKOHBI U (POPMYJIbI, HEOOXOOUMBIE Ui €€
pellieHns, MPOBOAUTH pacu€Thl M CpPaBHUBATh IOJyYEHHOE 3HaYeHHE (PU3MYECKON BEIUYMHBI C
W3BECTHBIMU JIAHHBIMY;
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®pacro3HaBaTh IPOOJIEMbl, KOTOPble MOXXHO PEIIUTh HpPU NOMOIIM (U3NYECKUX METOJIOB,
HCIIOJIB3YysA  ONMCAaHHUC  HUCCIICAOBAHUAA, BBLACIIAATE  MMPOBEPACMOC  MPCAITIOJIOKCHUC, OLICHUBATh
MMPaBHUJIBHOCTD MMOPAAKa MPOBCACHUA NCCIICAOBaAHMs, 1CJIaTh BIBOIBI;

®IIPOBOJIUTH OIBITHI 10 HAOJIIOACHUIO (DU3MYECKUX SIBJICHUW WM (DPU3MUYECKUX CBOKMCTB Tel
(KanmuJUIIpHBIE SIBJIEHUS, 3aBUCHUMOCTH JIaBJICHHS BO3JyXa OT €ro o0bEéMa, TeMIepaTyphl, CKOPOCTU
mporiecca OCTBIBAaHUS M HArpeBaHMs NpU HU3IYYCHHH OT IBETa H3Iydarouiel (Tmoriouaromeii)
MMOBEPXHOCTHU, CKOPOCTH HUCIIAPCHUA BOJbI OT TEMIICPATYPhI )KUAKOCTU W ILIOIIAAN eé IMOBEPXHOCTH,
AJIEKTPHU3ANMs T W B3aUMOJICHCTBUE DIICKTPUUECKUX 3apsilioB, B3aWMOJICHCTBHE ITOCTOSHHBIX
MarHuTOB, BU3yallM3allusl MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, NEHCTBHUS MAarHUTHOTO MOJS Ha
MIPOBOJHUK C TOKOM, CBOMCTBa 3JIEKTPOMArHWTa, CBOMCTBA 3JEKTPOJBUTATENS TOCTOSHHOTO TOKA):
dbopMynupoBaTh MPOBEPSEMBIE TPEINONIOKEHUA, COOUpaTh YCTAHOBKY W3 TPEIJI0KEHHOTO
000pyIOBaHUs, OIIMCHIBATH X0 OMBITA U (POPMYITHPOBATH BHIBOJIBI;

®BLIMOJIHATE MpPSIMbIE M3MEPEHHsS TEMIEepaTypbl, OTHOCUTEIBLHONW BIAKHOCTHU BO3AyXa, CHIIBI
TOKa, HAIPSOKCHUA C HCIIOJBb30BAHUCM aAHAJIOIOBBIX HpI/I60pOB 1 JaT4YHUKOB (bI/ISI/I‘-ICCKI/IX BCJINYHH,
CpaBHUBATh PE3yJIbTATHI N3MEPEHUH C yUETOM 3aaHHOM aOCOIIOTHOW NMOTPEIIHOCTH;

®IIPOBOJIUTH HCCIICJIOBAHHE 3aBUCHMOCTH OIHOH ()M3WYECKOH BEJIMYUHBI OT JAPYrod c
UCMOJIb30BAHUEM TPSAMBIX H3MEPEHUH (3aBUCUMOCTH COINPOTHUBIIEHUS NPOBOJHHMKA OT €ro JJIHHBI,
IUIOINAJM TONEPEYHOTO0 CEYCHHS M YACIHHOTO CONPOTHUBIICHHUS BEIIECTBA MPOBOJHHUKA, CHJIBI TOKa,
WAYIIETO Yepe3 MPOBOIHHK, OT HANPSHKCHHWS HAa TPOBOIHMKE, MCCIEJIOBAHHE MOCIEIOBATEIHHOTO H
NapajuieIbHOTO COEJMHEHHUH TPOBOIHHUKOB): TUIAHUPOBATh HCCIEIOBaHHE, COOMpPATh YCTAHOBKY H
BBINOJIHATh U3MEPEHUs, clenys NpEeAJoKEHHOMY IUIaHy, (DUKCHpOBaTh pe3ysbTaThl MOJIYYEHHOM
3aBUCHUMOCTH B BUJIC Ta6HI/II_[ u Fpa(bHKOB, ACJIaTh BBIBOALI IO PE3YyJIbTaTaM UCCIICAOBAHMA,

.HPOBOJII/ITB KOCBCHHBIC MU3MCPCHUA (1)I/IBI/I‘~IGCKI/IX BEINYNH (yﬂeanas{ TEIJIOEMKOCTh BEeUIcCTBA,
COIIPOTHBIICHUE TPOBOJHHUKA, pab0Ta U MOIIHOCTh JJEKTPUYECKOTO TOKA): TUIAHUPOBATh M3MEPEHUSI,
coOupaTh S3KCIEPUMEHTAIBHYIO YCTaHOBKY, CJEIys MNPEAJOKEHHONM HMHCTPYKLIUH, U BBIYUCIATH
3HAa4YCHUC BCIINYHNHDBI,

®Cco0JII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH P paboTe ¢ 1abopaTOpHBIM 000pPYI0BAHUEM;

®XapaKTepU30BaTh MPHUHIUIBI JICHCTBHS W3yYEHHBIX NPUOOPOB M TEXHUYECKHUX YCTPOUCTB C
ONOpOi Ha WX omucaHHs (B TOM YHCIE: CUCTEMa OTOIJIEHHs JOMOB, TUTPOMETp, MapoBas TypOuHa,
amIepMeTp, BOJBTMETP, CUETUMK JJIEKTPHUUECKOW HHEPIUH, JIEKTPOOCBETUTENIbHBIE MPUOOPHI,
HarpeBaTeNIbHbIC DJIEKTPONPHOOPHI (MIPUMEPHI), IICKTPUUECKUE TMPEIOXPAHUTENH, DJIEKTPOMArHUT,
AJIEKTPOABHUTATENh MOCTOSIHHOTO TOKA), WCIONB3Yys 3HAHHUS O CBOMCTBAX (DM3MYECKHUX SIBICHHHA H
HE00X0IUMBbIe HU3NUECKHUE 3aKOHOMEPHOCTH;

®pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOWCTBA M M3MEPUTENbHBIE MPUOOPHI MO CXEMaM H
CXEMaTUYHBbIM PHUCYHKaM (PKUJIKOCTHBIH TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPCHHETO CTOpaHMsl, JJIEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMBl OJJICKTPUYCCKHX IeTed ¢
MOCJICIOBATEIbHBIM U TApaJUICIbHBIM COSJMHEHHEM 3JICMEHTOB, pasifuasi yCIOBHBIC 0003HAYCHHS
3JIEMEHTOB JICKTPUYECKHX ILIETICH;

®[IPUBOJUTH NPUMEPH! (HAXOAUTHh MH(POPMALIMIO O MPUMEPAX) MPAKTUYECKOTO HCIIOJIb30BAHUS
(U3UYECKUX 3HAHWW B TOBCEIHEBHOW XW3HHM JIsi obOecrieueHuss O€30MacHOCTH TPH OOpalleHuH ¢
npubopaMu H TEXHHUYECKUMH YCTPOHCTBAMHU, COXPAaHEHHS 30POBbS M COOJIIOJCHHS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

®OCYIIECTRIISITh TOUCK HWHpOpManuu (Gu3U4eckoro cojepkanusi B MHTepHeTe, HAa OCHOBE
UMEIOIINXCS 3HAHUH W TMyTEM CPaBHEHUS JIOTIOJIHUTEIBHBIX HMCTOYHHKOB BBIICIATH HH(DOpMAIHIo,
KOTOPAst ABJSETCS IPOTUBOPESYMBOM HITH MOXKET ObITh HEIOCTOBEPHOI;
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®1CIIOJIb30BATh IPHU BBIOJHEHWM YUYEOHBIX 3aJaHUil HayYHO-NOMYJISIPHYIO JIMTEpaTypy
($U3NIEeCKOTO COJepKaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetd MHTepHeT, BianeTh MpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MHPOPMAIMK U3 OAHON 3HAKOBOI CHUCTEMBI B IPYTYIO;

®C03/1aBaTh COOCTBEHHBIE MUCbMEHHbBIE U KPATKUE YCTHBIE COOOIIEHUs, 000011as nHPOpMaLHIO
U3 HECKOJIBKUX HMCTOYHUKOB (PU3NUECKOTO COJEepKAaHUSA, B TOM 4YHCIE NyOJIWYHO NPEICTABIATH
pe3yabpTaThl MPOEKTHOM WM MCCIIEI0BATEIbCKON JIEATEIbHOCTH, IIPU 3TOM I'PAMOTHO MCIOJIb30BaTh
M3Y4YEeHHbIN MOHATUNHBINA annapat Kypca GU3NKU, CONPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALNEH;

IIPU BBITOJIHEHUH YYEOHBIX MPOEKTOB M UCCIIE0BaHUH (PU3MUECKUX IPOLIECCOB paclpeensTh
0053aHHOCTH B I'pyIIE B COOTBETCTBHHM C MOCTABJICHHBIMH 3a/lauaMu, CJIeIUTh 3a BBIMOJIHEHUEM IUIaHa
JeUCTBUI U KOPPEKTHPOBATH €T0, aI€KBATHO OLICHUBATh COOCTBEHHBIN BKJIAJ B I€ATENbHOCTh IPYIIIHI,
BBICTPaMBaTh KOMMYHHKATUBHOE B3aMMO/ICHCTBHE, TIPOSIBIISIS TOTOBHOCTD Pa3peIiaTh KOH(IUKTHI.
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB DiIeKTPOHHBIE
Ne HaumeHnoBanue pa3uesion Kontpoabnbie | TpakTuueckue (undposbie)
n/m | HMTeM NPOorpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. TensioBble siBjieHUst
11 CrpoeHue u CBOICTBa 7 bubnmorexa [JOK
' BEILECTBA https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
1.2 TennoBbie MpOIIECCHI 21 1 5
pon https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 28

Pa3nes 2. DiieKTpHYecKHe M MATHUTHBIE SIBJICHHSA

DIIEKTPUUYECKUE 3apsibl.
bubmnoreka LIOK
2.1 3apsKEHHbIE Tella U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aUMOJICCTBUE
[Tocto 7
29 TOSIHHBIN ) 20 ) 7 bu6mmorexa [JOK
JJIEKTPUUECKUU TOK https://m.edsoo.ru/7f4181ce
bu6mmorexa [JOK
2.3 M 6 1 1.5
AHHTHBIC ABICHHA https://m.edsoo.ru/7f4181ce
54 DNeKTpOMarHuTHas 4 bubnuorexa [JOK
' WH Y KLU https://m.edsoo.ru/7f4181ce
Hroro no pazaeny 37
PeszepBHoe Bpems 3
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OBILIEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 08

14.5

ITIOYPOYHOE INIAHUPOBAHUME

8 KIIACC
KoumnuecTBo yacos
Ne Kontp
Jara
I oabHbl | IlpakTu4 DJIeKTPOHHbIe I (ppoBbIe
Tema ypoxka u3y4
/ Bcero e ecKue o0pa3oBaTejibHbIE PeCYpPChI
eHusl
n pabot padoThI
bl
| OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU 1 bubnmnoreka [HOK
U UX OIBITHBIE TOATBEPKIACHUSA https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB ¥ MOJICKYJT 1
3 Monenu TBEpAOTO, )KUJIKOTO U Ta3000pa3HOT0 COCTOSIHUM | bubmmoreka [IOK
BEIIlECTBA https://m.edsoo.ru/ff0a540e
OOBsicHeHHEe CBOMCTB TBEPIOTO, JKUIKOTO U Ta3000pa3HOTO
4 COCTOSIHMM BEIlleCTBA HA OCHOBE ITOJIOKEHUN MOJIEKYJIIPHO- 1
KMHETUYECKOU TEOpUH
5 Kpucranmuaeckue u amopdHbIe TeIa 1 bubmmorexa LHOK
P P https://m.edsoo.ru/ff0a5800
bu6mmoreka [IOK
6 CmauuBaHue U KanuuIsIpHOCTh. [T0BepXHOCTHOE HATSHKEHUE 1
https://m.edsoo.ru/ff0a5530
7 TerutoBoe paclIUpeHne U CKaTUE 1 bubmorexa [OK
P P https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIOBOTO 1
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JIBADKEHUS YaCTHII

9 Buytpennss sHeprus. CiocoObl M3MEHEHHs BHYTPEHHEH bu6muoreka [IOK
SHEPTUU https://m.edsoo.ru/ff0a5c60
10 Bunpl Temionepenayun bubmorexa HOK
P https://m.edsoo.ru/ff0a6412
Ypok-koHpepermus "TIpakTrHueckoe UCIoIb30BaHHUE
11 TETJIOBBIX CBOMCTB BEIISCTB U MAaTEPHUAIIOB B LICISAX bubmorexa HOK
" P https://m.edsoo.ru/ff0a65c0
sHeprocOepeKeHus
12 KonmuectBo TemIoThl. Y AenbHas TEINIOEMKOCTh bubmorexa HOK
' https://m.edsoo.ru/ff0a6976
13 VYpaBHeHue TemnoBoro 0ananca. Termioo0MeH U TEIIOBOe bubmmnotexa LIOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 Jlaboparopuas padota "VccinenoBaHue siBICHUS bubnmnoreka [JOK
TEI1I000MeHa IPpU CMENIMBAaHUM XOJIOIHOM U ropsiueit Bos!" https://m.edsoo.ru/ff0a6a98
15 Pacuer konudecTBa TEMIOTH, HEOOXOAUMOTO ISt
HarpeBaHus Tejla U BBIJICISIEMOT0 UM NP OXJIaXKICHUH
16 JlaGopaTtopHnas padota "OnpeeneHue yaenbHOu bu6muoteka [IOK
TEIUIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBa. Y IeidbHas TEII0Ta CrOPaHUs Bubmmorexa [IOK
P ' P https://m.edsoo.ru/ff0a7b5a
18 [InaBneHue u oTBEpIEeBaHNE KPUCTAINIMYECKHUX TEN. bubnunoreka IIOK
VY enpHas TenoTa niaBJICHUs https://m.edsoo.ru/ff0a71d2
19 Jlaboparopnas padota "Onpenenenue yneabHONH TEMIOThI bubnuoreka [JOK
IUIaBJICHUSA Ibaa" https://m.edsoo.ru/ff0a72fe
bu6mmoreka [IOK
20 [TapooOpazoBanue u konaeHcauus. Mcnapenue
POOLP A . P https://m.edsoo.ru/ff0a740c
21 Kunenue. Y nenpHas TermioTa mapooOpa3oBaHus U bubmuorexa [JOK
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KOHJICHCAIINH. 3aBHCUMOCTh TEMIICPATYPbI KUIICHUSA OT
aTMOC(l)epHOl"O JaBJICHU A

https://m.edsoo.ru/ff0a786¢

BrnaxsaocTs Bo3ayxa. Jlaboparopras padota "Onpenencaue

bu6nuoreka [JOK

22 OTHOCHUTEIBHOM BIIAXKHOCTH BO3yXa" https://m.edsoo.ru/ff0a7628
23 Pemenne 3ana4 Ha onpeeneHue BIaKHOCTU BO31yXa
24 [TpuHIMIIB pabOTHI TETJIOBEIX ABHTaTesei. [lapoBast
TypOuHa. /[Burarens BHyTPEHHETO CrOpaHUs
25 KII[ TermoBoro nBuraresns. TennoBbie ABUTATENN U 3allUTa bu6muoteka [IOK
OKPY KaroIIeH Cpeibl https://m.edsoo.ru/ff0a7c7¢c
2% 3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUHU B TEIJIOBBIX
mporueccax
7 [ToaroroBka Kk KOHTpOJIbHOU padoTe mo Teme "TeroBbie bubnuotexa [JOK
sABJIeHUs. MI3MeHeHNe arperaTHbIX COCTOSIHUM BellecTBa" https://m.edsoo.ru/ff0a83{2
78 KonTponbhas pabota no teme "TemnoBsie BICHUS. bubnuorexa [JOK
N3MeHeHue arperaTHbIX COCTOSIHUI BelecTna' https://m.edsoo.ru/ff0a86ae
29 DnekTpuzanus Ten. [[Ba posa dMeKTPUUECKUX 3apsiaoB
30 VYpok-uccnenoBanue "IneKTpusanus TeJd MHAYKIUEN U IPU
CONMPUKOCHOBEHHUH"
31 B3aumopeiicTBue 3apspkeHHBIX Tell. 3akoH Kynona bubmmorexa LHOK
https://m.edsoo.ru/ff0a87e4
19 DnekTpuyeckoe nosie. HanpseHHOCTh 3JIEKTPUUECKOTro bubnmnoreka [JOK
nons. [IpyHIMD Cynepno3uim AIEKTPUIECKUX TOJIEN https://m.edsoo.ru/ff0a8a0a
1 Hocurenu snekrpruyeckux 3apsa10B. DJIE€MEHTapHBIN 3apsia.
Crtpoenue atoma
34 [IpoBOHMKYN M TUAIEKTPUKH. 3aKOH COXPAHEHHUS bubmuoteka [JOK
3JIEKTPUUYECKOTO 3apsaaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1a4 Ha npUMEHEHNE CBOMCTB JIEKTPUUECKUX bubmuorexa [JOK
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3apsIoB https://m.edsoo.ru/ff0a90cc
36 DJIEKTPUUYECKUI TOK, YCIOBHS €r0 CyIIeCTBOBAHUSI. bubnmnorexa [JOK
M CTOYHHKYN 3IEKTPUYECKOTO TOKA https://m.edsoo.ru/ff0a95a4
37 JlecTBUS SIIEKTPUICCKOTO TOKA bubmorexa HOK
P https://m.edsoo.ru/ff0a96b2
18 VYpoxk-uccnenonanue "JlelicTBUe IEKTPUUYECKOTO OIS HA i
MIPOBOJIHUKH M TUDJIECKTPUKH"
39 DJIEeKTPUYECKUI TOK B MeTaJUIaX, KUIKOCTIX U ra3ax bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0a9838
40 DJeKTpuyecKas 1enb U €€ COCTaBHbIC YaCTH
41 Cuna toxka. JlabopaTopHas pabora "M3mepenue u 0.5 bubamnoreka [JOK
peryJIupoBaHue CUITBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
4 DnexTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparopnas 0.5 bubnuorexa [JOK
pabota "M3MepeHue u peryiupoBaHue HanpsKeHus" ' https://m.edsoo.ru/ff0a%14
43 ConpoTuBIiieHHE IPOBOJAHMKA. Y ACJIBHOE CONPOTUBIICHUE bubnuorexa [JOK
BeIIeCcTBa https://m.edsoo.ru/ff0aa738
Jlaboparopras padoTa "3aBHCHMOCTH 3JICKTPUICCKOTO
44 COIIPOTHUBJICHUS IIPOBOJHNKA OT €r0 JAJINHBI, IUIOIIAIN 1 buGnnorexa LIOK
P P . ’ https://m.edsoo.ru/ff0aa738
MOTIEPEYHOr0 CEUEHHUs U MaTepuana
45 3aBHUCHUMOCTD CHJIBI TOKA OT HampsbKeHus. 3akoH Oma Jiist bubnmorexa [JOK
y4acTKa eNn https://m.edsoo.ru/ff0aad44a
Jlaboparopnas padota "VccnenoBaHue 3aBUCUMOCTH CHITBI
46 TOKa, UAVIIETO YEPE3 PEZUCTOP, OT CONPOTUBICHUS 1 bubnnorexa LIOK
> Y pesp P p" https://m.edsoo.ru/ff0aa04e
pe3ucTopa 1 HanpsHKEHHS Ha pe3UcTope
47 [TocnenoBarenbHOE U NapAIJIEIbHOE COSAUHEHUS
MIPOBOJIHUKOB
48 JlaGopaTtopHnas pabota "IIpoBepka npaBuiIa CIOKCHHUS 1 bubmuorexa [JOK
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HaANpPSDKEHUH TpU MOCeA0BaTEIbHOM COETMHEHUH JIBYX
pe3uctopon"

https://m.edsoo.ru/ff0aaas8

49 Jlaboparopras padota "IIpoBepka nmpaBwiia JJisi CHIIBI TOKA bubmmoreka [JOK
IIPU NapAJTIEIBHOM COEUHEHUHN PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3ana4 Ha npuMeHeHHe 3akoHa OMa 1715 pa3IngHOro bubmuoreka [IOK
COEJIMHEHHUS TIPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTta 1 MOITHOCTB ANIEKTPUIECKOTO TOKA. 3aKOH Joysi- bubnmnoreka [JOK
Jlenma https://m.edsoo.ru/ff0ab124
5 Jlaboparopuas padota "Onpenenenue paboThl U MOLUTHOCTH bubmuoreka [JOK
AJIEKTPUYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
53 DIIEKTpUUYECKHE TIETTH ¥ TIOTPEOUTENN IICKTPUICCKOM bubmmoreka [JOK
sHepruu B ObITy. KopoTkoe 3aMbIkanme https://m.edsoo.ru/ff0ab660
54 ITocTossHHBIE MArHUTHI, UX B3aNMOJICHCTBHE
55 VYpok-uccrnenoBanue "M3yueHue nosiei mOCTOSIHHBIX bubnmnorexa [HOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0
56 MarnutHoe nosie. MarautHoe 1nosne 3eMJIM U €r0 3Ha4CHHE bubnuoreka [IOK
JUIs )KM3HU Ha 3emuie https://m.edsoo.ru/ff0acOba
[TonroroBka Kk KOHTPOJILHOU paboOTe MO TEME
57 "DJIeKTpUUEeCKUE 3apAabl. 3apsHKEHHEBIE Tea U UX bubmorexa LOK
p . P - 24P . . | https://m.edsoo.ru/ff0abd2¢c
B3auMoieiicTBus. [10CTOSHHBIN 27IeKTpUYECKUN TOK
KonTponbHas pabota no teme "IiaeKTpUuecKue 3apsiabl.
. . bubnmoreka [JOK
58 3apspKeHHBIC Tela M UX B3auMoaecTBus. [locTosHHBIN
. " . https://m.edsoo.ru/ff0abea8
anekTpuieckuii Tok" / Beepoccuiickas nmpoBepouHas pabora
59 PesepBHblii ypok. Pabora ¢ Tekcramu 1o teme "IlocTosiHHBIN bubmmoreka [IOK
anekTpuieckuit Tok" / Beepoccuiickas nmpoBepouHas pabora https://m.edsoo.ru/ff0acdc6
60 OmneiT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA bubnmnorexka [HOK

MarauTHoe IoJe KaTyliKu ¢ TOKOM

https://m.edsoo.ru/ff0ac1d2
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[IpuMeHeHue 3eKTpOMarHuToB B TexHUKe. JlabopaTopHast

bu6mmoreka [IOK
61 abora "M3ydyeHue neMCTBUS MarHUTHOTO TIOJIS Ha 1 0.5
P Y I'[' https://m.edsoo.ru/ff0ac74a
MPOBOJAHHK C TOKOM
DIIeKTPOABUTATENH MIOCTOSTHHOTO TOKa. Mcronbp3oBanue
2 AJIEKTPOBUraTeIei B TEXHUYECKUX YCTPOMCTBAX U HA 1 bubamnoreka [JOK
TpaHcnopre. JlabopaTopHas pabora "KonctpyupoBanue u https://m.edsoo.ru/ff0ac86¢
n3ydeHue paboThl dJEKTpOABUTATENS"
63 OmnpiTel @apazest. 3aKOH IEKTPOMArHUTHOW WHIYKITUU. i
[IpaBuio Jlenna
Onekrporereparop. CriocoObl MOTyYSHHS AIEKTPHUECKON
64 SHEPrUH. DIEKTPOCTAHIIMU HA BO30OHOBIISIEMBIX UCTOYHUKAX 1
SHEPTUu
65 [TonroroBka Kk KOHTPOJILHOU paboTe MO TeMe |
"DneKTpuUecKre U MarHUTHBIE sABJICHUA"
66 KonTponbhas pabota no teme "DiaekTpuueckue u | bubmuorexa [JOK
MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblii ypok. Pabota ¢ Tekctamu o teme "Temnsossie | bubmmoreka [IOK
siBICHUS" https://m.edsoo.ru/ff0acc5e
68 PezepsHslii ypok. Pabota ¢ Tekctamu 1o Teme "MarHuTHbie 1
siBJIeHUS"
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 14.5
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ITPOBEPSIEMBIE ITPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBLHOMN ITPOI'PAMMbBI OCHOBHOI'O
OBIIET'O OBPA3OBAHUS

8 KUIACC

Kox
npoBepsieM
oro
pe3yJbTara

HpOBepﬂeMble NpEeAMETHBLIC PE3YyJIbTAaThI 0CBOCHUA OCHOBHOI
Oﬁpa3OBaTeJ'lI)HOI7[ nporpaMmbl OCHOBHOI'O o01ero 06p830BaHI/Iﬂ

1.1

HCIIOJBb30BATh IIOHATHUA

1.2

pas3iiniaTh ABJICHUSA IO OIMMCAHHIO UX XapPaKTCPHBIX CBOMCTB U Ha OCHOBE OIIbITOB,
JACMOHCTPHUPYIOIINX JAHHOC (.J[)I/ISI/ILICCKOG SIBJICHUC

1.3

pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (U3MUECKUX SIBICHUH B OKpPYXaroIleM
MHUpE, B TOM 4HcCIe (U3NYCCKUE SIBICHUS B TPHUPOJIE, NMPU ITOM IEPEBOJIUTH
MPAKTUYECKYIO 3a7a4y B YUeOHYIO, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKH)
(bU3UYECKUX SBIICHUI

1.4

OMHUCHIBAaTh HW3YYCHHBIE CBOMCTBA Tel H (PU3MUECKUE SBICHUSA, HUCIONb3Ys
(bu3nyecKkre BETUYHMHBI, IPU OMHCAHUU NMPABUIBHO TPAKTOBATh (PU3UYECKUIN CMBICT
UCIIOJIb3YEMBIX BEIUYHMH, OOO3HAYCHUS W EAUHHIBI (DU3MYECKUX BEJTUYHH,
HaXOJUTh (OPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU
BEIMYMHAMH, CTPOUTH IPa(MKU M3yUEHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEIIMUUH

L.5

XapaKTCpPU3oBaTh CBOMCTBA TECII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA W HNPOHCCChI, HCII0JIb3YA
HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JaBaTb CJIIOBECHYIO Q)OpMYJ'II/IpOBKy 3daKOHa H
3allMChIBATh €T0 MAaTCMAaTHYCCKOC BBIPAXKCHHUC

1.6

OOBSICHATH (bI/ISI/I‘-IeCKI/Ie MponecCol U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC
CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTUPOBAHHOT'O XapakKTepa: BBISIBJISITH MMPUYUHHO-
CJICACTBCHHBIC CBsA3H, CTPOUTH o0bsicHeHnre W3 1 — 2 JOTMYECKHX IIAroB C
IIOMOIIBIO 1-2 N3YUCHHBIX CBOMMCTBa (bPISI/I‘leCKI/IX HBHGHHﬁ, q)HSquCKI/IX 3aKOHa
HJIM 3aKOHOMCPHOCTH

1.7

pemaTh pacdy€éTHbIC 3a7a4d B 2 — 3 NEHCTBHSA, HMCIONB3Ysl 3aKOHBI U (OPMYIIBI,
CBs3bIBaONIME (DU3MUECKHE BEIWYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3a/ayu
3alMCBhIBaTh KPATKOE YCJIOBHUE, BBIABIATH HENOCTATOK [AHHBIX Ui pELICHUs
3aJ1a4y¥, BBIOMPATh 3aKOHBI 1 (OPMYIIbI, HEOOXOAUMBIE 7S €€ PelIeHUs, TPOBOIUTh
pacu€Tel W CpaBHHMBATH IIOJNIyY€HHOE 3HAa4YeHHWE (PU3MUYECKOW BEITUYMHBI C
W3BECTHBIMU JAHHBIMU

1.8

pacrio3HaBaTb HpO6J’IeMH, KOTOPBIC MOYKHO PpCHIUTHL IIPH IMOMOIIN (bHSH‘leCKI/IX
METOJ0B, HCIIOJIb3YyA OIIMCaHHEC HUCCICIOBAaHUsI, BBIJCIIATD IMPOBEPACMOC
MIpCAIIOJI0KCHUC, OUCHUBATL IIPABUJIBHOCTL IIOPAAKA IIPOBCACHUA HCCICAOBAHMA,
J€J1aTh BBIBOJbI

1.9

MPOBOJUTH OMBITHl 10 HAOMIONEHHUIO (PU3MUYECKUX SBICHUH WM (PU3HUECKUX
CBOMWCTB TeJ: (OPMYIMPOBAThH POBEPsEMbIE MPEANIONIOKEHH, COOUPATh YCTAaHOBKY
W3 TPEUIOKEHHOTO 00O0PYIOBaHUs, OMHCHIBATH XOJA ONbITa W (OPMYJIHPOBATH
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BbIBOIbI

1.10

BBITIOJIHSTh TPSMBIE HM3MEPEHUSI C HCIOIH30BAaHUEM aHAJIOTOBBIX NPHOOPOB U
JaTYUKOB (DPU3MYECKHX BEIUYMH, CPAaBHMBATH PE3yJIbTaThl MU3MEPEHUH C y4ETOM
3aJaHHON a0COIOTHOM IMMOTPEITHOCTH

MIPOBOJIUTH MCCIICIOBAHNE 3aBUCUMOCTH OJTHON (PU3UYECKON BETUIMHBI OT APYTOH C
HNCITIOJIBb30BAHUECM HpSIMBIX I/ISMepeHHﬁZ HHaHI/IPOBaTB HUCCIICOOBAHUC, C06HpaTL
YCTaHOBKY Y BBITIOJIHATH U3MEPEHUS, CIACAYS NMPEII0KEHHOMY TIaHy, GUKCHUPOBATH
p€3yJIBTaTBI HOHy‘IGHHOfI 3aBUCHUMOCTH B BUJIC Ta6JII/II_[ n I‘pa(i)I/IKOB, JcJ1aTb BBIBOJbI
10 PE3yIbTATaM HCCIACAOBAHMS

1.12

IIPOBOJUTh  KOCBEHHbIE HW3MEPEHUs  (PU3MUYECKUX BEJIMYMH: IUIAHUPOBATH
U3MEpeHusi, coOupaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY, CIenysl MpeIIoKeHHOU
MHCTPYKIUU, U BEIYUCIATH 3HAYEHUE BEITMUYHUHBI

1.13

coONoaTh IpaBWja TEXHHKH OE30MaCHOCTH MpH paboTe ¢ J1abopaTopHBIM
000pyHOBaHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB W TEXHUYECKHX
YCTPOMCTB C OMOPOM HA UX OIMMCAHUs, UCIIOJIB3Ys 3HAHHUS O CBOMCTBAX (PU3UYCCKUX
SIBJICHUIM M HEOOXO0IMMBIC (hU3HUECKHE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh NPOCThIE TEXHHUECKUE YCTPONCTBA M M3MEPHUTENbHBIE TMPUOOPHI O
CXeMaM M CXEMaTHUYHBIM DUCYHKaM, COCTaBIATh CXEMBI DJIEKTPUYECKUX LENeH ¢
[IOCJIEIOBATEIBbHBIM UM IApaJUICIbHBIM  COCIMHEHHEM JJIEMEHTOB, pasinyas
YCIIOBHBIE 0003HAUEHUS 3JIEMEHTOB WIEKTPHUECKUX LIenen

1.16

MPUBOJIUTH MpPHUMEPbl (HAXOAUTH HHPOPMAIMIO O MpPUMEpPax) MPaKTHUECKOTO
WCIONIb30BaHUsl (DM3MUECKUX 3HAHWI B IMMOBCEAHEBHOW KH3HU JJIsi OOECTICUeHUs
0€30MacHOCTH TpU OOpalleHHH C TpUOOpaMu U TEXHUYECKHUMH YCTPOWCTBAMHU,
COXPAaHEHHUS 3J0pPOBbSI W COOJIFOJICHUS HOPM OSKOJOTHYECKOTO TIIOBEJCHHS B
OKpYyKarolie cpene

1.17

OCYIIECTBIISATh MOUCK HH(pOopManuu (pu3ndeckoro coaepkanus B cetu MIHTepHeT, Ha
OCHOBC HMCHOIINXCS 3HAHUU U HYTéM CpaBHCHHA AOOIOJHHUTCIBbHBIX HCTOYHWKOB
BBIJICISITE MH(OPMAIUIO, KOTOpas SBISETCS MPOTHBOPEUYHMBOW WM MOXKET OBITh
HEJO0CTOBEPHOM

1.18

UCIOJIb30BaTh IpPU  BBINOJHEHUU YYEOHBIX 3aJaHU  HAYYHO-IOMYJISIPHYIO
auTeparypy (hU3MYecKoro coaep)kaHus, CIpPaBOYHbIE MaTepHajbl, PECypChl CETH
WuTepHer; Bnaaerb mnpuéMaMM KOHCIEKTUPOBAHMS TEKCTa, IPeoOpa3oBaHuUs
MHGOpPMAaLMU U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO

1.19

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KpaTKHE YCTHBIE COOOIIeHHs, 0000IIas
WH(OPMAIINIO W3 HECKOJIBKUX UCTOYHUKOB (PU3MYECKOTO COJIEPIKAHUS, B TOM YHUCIIC
myOIMYHO TMPEACTaBIATh PE3yNbTaThl MPOEKTHOM WM  HCCIeI0BaTEeNIbCKON
JEATEIIbHOCTH, IPU O3TOM TIPAMOTHO HCHOJIb30BATh W3YUYCHHBIM MOHATHUIHBIN
amnmapar Kypca (hU3UKH, COIPOBOXKIATh BBICTYIUICHUE MTPE3CHTALMEH

1.20

MIPU BBIMIOIHEHUN YYEOHBIX MPOEKTOB M HCCIEAOBaHUN (DU3MYECKUX TMPOILIECCOB
pacrpenenaTb 00sS3aHHOCTU B TPYIIE B COOTBETCTBUU C TIOCTABJICHHBIMU 3a/1a4aMH,
CIIEUTh 32 BBIMIOJIHEHUEM IUTaHA JEHCTBUU U KOPPEKTUPOBATh €ro, aJleKBaTHO
OIICHMBAaTh COOCTBEHHBIM BKJIaJA B JI€ATEIBHOCTh TPYMIbI, BBICTPAUBAThH
KOMMYHHKATHBHOE B3aMMOJICHCTBHE, MPOSBIISA TOTOBHOCTD pPa3peniaTh KOH(JIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC
Kon Kon
IIpoBepsiemble 3JieMeHTHI COJIeP:KAHUS
pa3jena | jaeMeHTa
TEIIJIOBBIE ABJIEHU A
OCHOBHbBIE  TIOJIOXKEHUSI  MOJIEKYJISIPHO-KMHETHUYECKOM  TEOPUU  CTPOCHHS
6.1 | pemecrsa. Macca u pa3Mepsl MosiekyJ. OTmbIThL, MOATBEPHKAAIOIINE OCHOBHBIE
MOJIOKEHUSI MOJICKYJIIPHOKMHETHUECKOU TEOPUH
6.2 | Monmemn TBEPAOro, JKHMAKOrO M Ta3000pa3HOTO  COCTOSHMH  BELIECTBA.
Kpucrannnueckue u amopdHble Tena
6.3 OOBsicHEHHE CBOMCTB Ta30B, KUIKOCTEH U TBEPIBIX TEJI HA OCHOBE IOJIOKCHHUI
MOJICKYJIIPHOKMHETHUECKON TEOPUH
6.4 | Cmauusanue n KalUUISIPHBIE SBJICHUS
6.5 | Temnosoe pacCIIMPEHUE U CHKATHE
6.6 Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETIOBOTO ABUKEHUS YaCTHI]
6.7 | Buyrpennas  osHeprusa.  CnocoObl — M3MEHEHHMS  BHYTPEHHEH  DHEPIUM:
TeIUIoNepeiaya U COBEpIICHUE PAOOTHI
6.8 | Bugpl TETIUTOTIEPEIauu: TEIIONMPOBOHOCTD, KOHBEKITUSA, N3ITyICHUE
6.9 | Kommuectso remorsL. VY nenpHas TEMIOEMKOCTh BEILIECTBA
6 6.10 | TemnooGmen u rerosoe paBHOBecHe. Y paBHEHHE TEIUIOBOTO OajaHca
6.11 | 1lmaBnenre m oTBepAEeBaHME KPHMCTAUIMYECKUMX BEHIECTB. YJENbHAs TEILIOTA
TJIaBJICHUS
[TapoobpazoBanue u konneHcanus. Mcmnapenuwe. Kumenue. YnpenbHas Termiora
6.12 napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTypbl KHUIIEHHS OT aTMOC(HEPHOTO
JIABJICHUS
6.13 | Bpaxuocts BO3/yXa
6.14 DHeprus TOIMBa. Y IeJabHask TEeMI0Ta CropaHus
6.15 | Ilpunuuner  paGoter  TemnoBeix apurarenek  KIIJ  Temmosoro  asurarens.
TenyoBble IBUTATENIN U 3aIUTa OKPYKAIOIIEH CpeJibl
6.16 | 3akon COXpaHEHUs U MPEBPAIICHUS YHEPTUH B TEIJIOBBIX MTPOIIECcCcax
[TpakTudeckue pabOTHI:
OMBITHI 110 OOHAPYKEHUIO ACUCTBUS CHUJT MOJIEKYJIIPHOTO MPUTSKEHHUS.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAJIOB MIOBAPEHHOM COJIM MUJIU caxapa.
6.17 | OHBITEI IO HAOIIOACHUIO TEIIOBOTO PACIIMPEHUS Ia30B, JKUIKOCTEH M TBEPIBIX
Te.
Ornpezenenne 1aBieHUs BO3AyXa B OJIOHE IINPUIIA.
OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3AyXa OT €ro o0béMa u
HarpeBaHUs WIN OXJIAKICHHUS.
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[IpoBepka THMOTE3bl JUHEHHON 3aBHCHMOCTH JJIMHBI CTOJOWKA >KHIKOCTH B
TEPMOMETPHUYECKOI TpyOKe OT TeMIIepaTyphl.

HaGnronenne w3MEHEHHS  BHYTPEHHEW OSHEPruM Tela B pe3ysbTaTe
TGHHOHepCI[aIII/I n pa6OTLI BHCIIITHUX CHIJI.

HccnenoBanue sIBICHUS TETUIOOOMEHA NPH CMEIIMBAHWK XOJIOAHOW M TOpsSYeH
BOIHbI.

OrnpezesieHne KOJIMYECTBA TEIIOTHI, MOJYYEHHOTO BOJIOM TMPHU TEIJIOOOMEHE C
Har peTbIM MECTAJNIMYCCKUM L[I/IJII/IHI[pOM.

Ornpenenenne yaenbHON TEIMIIOEMKOCTH BELIECTBA.

HccnenoBanue npoliecca UCTIApEHUS.

OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

OnpeaeneHue yASAbHON TEIIOTH IJIaBACHHMS JIbJIA.

dusznueckue SBJICHUSI B npupoac: IMOBCPXHOCTHOC HATAKCHUC U KallUJIISIPHBIC

6.18 | gpnenns B IPUPOJE, KPUCTALIBI B Ipupoze, nairydeHue CoJIHIA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl; 00pa3oBaHUE POCHI, TYMaHa, HHEs, CHETa.
TexHuueckue ycTpoucTBa: KamWUIAPbI, TPUMEPHl HCIOJIb30BaHUS KPHUCTAILIOB,

6.19 | KUIKOCTHBIA TEPMOMETP, JATYMK TEMIIEPATYpPhI, TEPMOC, CUCTEMA OTOILICHMS

JIOMOB, TUTPOMETpBI, TICUXPOMETp, MapoBas TypOHHA, JBUTaTellb BHYTPEHHETO
CropaHus.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHW A

7.1 Onexrpuszanus Tei. J[Ba poaa 3JIeKTpUUECKHX 3apsiioB
BszaumoneiictBue 3apsbkeHHbIX  Tenl. 3akoH Kyiona  (3aBUCHMMOCTH — CHJIBI

7.2 | psammoneiicTBus 3apsDKEHHBIX TEI OT BEJIMYMHBI 3apsiioB M PACCTOSHUS MEKIY
TEJIaMHU)

73 | Onexrpuueckoe mone. HampskEHHOCTL diekTpuyeckoro mnouss. IIpuanmn
CYIIEPIIO3UIIMH JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

74 | Hocurenu 5IeKTpUYECKUX 3apsfoB. ODIEMEHTApHBIM OJJIEKTPUYECKUN 3apsil.
Ctpoenue atoma. IIpoBOAHUKH U JTUDJIEKTPUKU

7.5 | 3axon COXPAHEHHUs EKTPUUYECKOTO 3apsa

76 | ONEKTpUYECKMH TOK. VYCIOBMA  CYIIECTBOBAHUS  DIICKTPHYECKOrO  TOKA.
VICTOYHUKY IOCTOSIHHOTO TOKA

77 | JeHcTBHA DIEKTPUYECKOTO TOKAa (TEIJIOBOE, XMMHMYECKOE, MAarHMTHOE).
ONEeKTPUUECKUN TOK B )KMJKOCTSIX U ra3ax

7.8 Onexkrpuueckas nemnb. Cuna Toka. JNEKTPUYECKOE HAIIPSHKEHNE

7.9 ComnpoTtuBieHre NPOBOJHUKA. Y I€IbHOE CONPOTUBIICHNE BEILIECTBA

7.10 | 3akon Oma s y4acTKa [enu

711 | Tlocnenosarensuoe u [apajuIeIbHOE COEIMHEHUE IPOBOIHUKOB

7.12 | pagora u MomHOCTH ANEKTPUYECKOr0 TOKa. 3akoH J[oyns — JIeHna

713 | Dnekrpuueckue uenu U MOTPEOUTENHN IEKTPUYECKOM SHEpruu B ObITy. KopoTkoe
3aMbIKAHHE

7.14

ITocTosHHBIE MarHuThl. B3anMoneiicTBIE NOCTOSHHBIX MAarHuTOB
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7.15

MaruaurtHoe nojie. MarauTHoe noie 3eMIId M €TI0 3HAYCHHE JJIA )KU3HU Ha 3emiie

7.16

Onpir  Opcrena. MarHuTHoe ToJ€  AJIeKTpudeckoro Toka. llpumenenue
3JICKTPOMArHUTOB B TEXHUKE

7.17

JleiicTBe MarHUTHOTO TIONS Ha MPOBOJHUK C TOKOM. ODIEKTPOJBUTATENH
MOCTOSTHHOTO ~ TOKa. lcrmosib30BaHWE DIIEKTPOJBUTATENIEM B TEXHHUYECKUX
YCTPOWCTBAX M HAa TPAHCIIOPTE

7.18

Onpitel @apanesd. SABneHue snekTpoMarHuTHON uHAYyKUMU. [IpaBuino Jlenna

7.19

DJIeKTPOreHepaTop. Crioco0sbl MOJTyYCHUS ANEKTPUICCKOM SHEPTHUH.
DIIEKTPOCTAHIMH Ha BO30OHOBIISIEMbIX HCTOUHMKAX YHEPTUU

7.20

[IpakTuyeckue paboOTHI:

OnpiTel 1O  HAONIONGHUIO  BJCKTPHU3AIMM  Tel  UHAYKIMEHW U TpHU
COIPUKOCHOBEHUH.

HccnenoBanue qeHCTBUS SJIEKTPHUUECKOTO MOJISl HA MPOBOIHUKU U AUAICKTPUKH.
COopka u mpoBepKa pabOoThI JEKTPUIESCKON IS IIOCTOSTHHOTO TOKA.
H3mepeHue u peryupoBaHHue CUJIbl TOKA.

W3mepenue u perynupoBaHue HampsHKEHUsI.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa, HIYLIErO 4Yepe3 pe3ucTop, OT
COIIPOTHUBIICHUS PE3UCTOPA U HAIIPSKEHUS HAa PE3UCTOPE.

OnpIThI, JEMOHCTPUPYIOLIUME 3aBHUCHUMOCTH JJIEKTPUYECKOTO COIMPOTUBICHUS
IPOBOJHHKA OT €0 JJIMHBI, IUIOMIA/IH [TOTIEPEYHOr0 CEUCHHs U MaTepHara.
[TpoBepka npaBuiia CIOKEHUS HAMPSDKEHUN MIPH TIOCIIEI0BATEIbHOM COSIMHEHUN
IBYX pe3ucTtopoB. IlpoBepka mpaBmia [Uisi CHJIBI TOKa TNPH MapalICIbHOM
COeIMHEHUH pe3ucTopoB. OmnpeneneHne padoThl ATEKTPUYECKOTO TOKA, UIYIIErO
yepe3 pesuctop. OrnpeneneHne MOIHOCTH JIEKTPUIECKOT0 TOKa, BBIJEIAEMON Ha
pesuctope. VccnenoBanue 3aBUCMMOCTH CHIIBI TOKa, MJIYIIETO Yepe3 JIAMIIOUKY,
or HampspbkeHuss Ha HeWl. Omnpenenenue KIIJ[ narpeBatena. HccnenoBanue
MarHMTHOTO B3aMMOJEHCTBHUS TMOCTOSHHBIX MAarHUTOB. l3yueHue MarHUTHOTO
TI0JIs TIOCTOSTHHBIX MarHUTOB MU UX 00beIMHEHUHU U pasaeneHuu. MccnenoBanue
NEHCTBUSL  DIEKTPUYECKOr0  TOKa HAa  MarHUTHYIO  cTpenky.  OmbIThI,
JIEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJICHCTBHS KaTYHIKH C TOKOM H
MarHuta OT CHJIbl TOKAa U HallpaBJIeHHs TOKa B KaTyuike. M3ydeHue neiicTBus
MarHUTHOTO TOJS Ha TPOBOAHHMK C TOKOM. KOHCTpyuMpoBaHWEe M H3y4YCHHE
pabotsl anekTpoasuratens. M3amepenue KIIJI snekTpoaBuraTeibHONW yCTaHOBKH.
OnpITBl MO WCCIEAOBAHHUIO  SIBJICHUS  DJCKTPOMArHUTHOW  MHIYKIIMU:
UCCJIeIOBaHNE U3MEHEHU 3HaUeHHs] M HaIlPaBJICHUs MHAYKIIMOHHOTO TOKa

7.21

Ousnyeckue SBICHUS B TMPUPOJAE: JIIEKTPUUYECKUE SABIEHUS B arMocdepe,
AIIEKTPUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE MoJie 3eMiu, Apeiid MOI0CoB,
POJIb MATHUTHOTO NOJIS JUIS )KM3HU Ha 3eMie, MOJISIPHOE CUSIHHE

7.22

TexHuyeckue yCTpoWCTBa: SJIEKTPOCKON, amIepMeTp, BOJBTMETP, pPeocTar,
CYETUMK  JIEKTPUYECKOM  DHEPruu,  DIJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE JIEKTPONPUOOPHI (IPUMEPHI), SNEKTPUUECKHUE MPEAOXPAHUTEIH,
JIEKTPOMArHuT, 3JIEKTPOJBUraTENb MIOCTOSHHOIO TOKa, T€HEPATOP MOCTOSIHHOIO
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 MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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