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MMOACHUTEJIBHAS 3AIINCKA

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO 0O0mIero oOpa3oBaHUs
COCTaBJIEHA HAa OCHOBE IOJOXKEHHN M TpeOOBaHMH K pe3yjibTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOW HPOrpaMMbl, MPEACTABICHHBIX B
OI'OC 00O, a Takxe ¢ yuéroM (enepaibHON paboyeit mporpaMMbl BOCIIUTAHUS U
Konuenuun npenonasanusi yaeoHoro npeamera «Dusmkay.

[IporpaMmma 1o ¢u3nKe Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJICHAa Ha OCHOBE MOJOXEHHH M TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa30BaTeIbHOM MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxke ¢ yueToM (eaepaibHON paboyeit mporpaMMbl BOCIIUTAHUS
KOHIEMIMHU MpenojiaBanus yaueOHoro npeamera «Dusukay.

Copepxanue mnporpamMMmbl 1o (U3UMKEe HaANpaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHOHAYYHOM TPaMOTHOCTH OOYYaIOIIMXCS W OPraHu3alui0 H3Yy4eHUs
Gbu3MKM Ha AESATENIbHOCTHOM OCHOBe. B mporpamme mo (usuke y4uTHIBAIOTCS
BO3MOXKHOCTH Yy4eOHOro mpeamera B peanusauuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM M METAINlPEIMETHBIM pe3yibTaTaM OOYy4eHHUs], a TAKKe
MEXIPEJAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30BaHus.

[TporpamMma no u3MKe ycTaHAaBIMBAET paclpeieiieHe yueOHOro MaTepuaia
o rojgaM oOydenus (Mo KjlaccaM), mpejjiaraeT mMpUMEPHYIO MOCJIEI0BATEIbHOCTD
U3y4EHUsl TEM, OCHOBAHHYIO Ha JIOTUKE DPa3BUTHUS MPEIMETHOIO COJIEp)KaHUs U
ydeTe BO3PaCTHBIX OCOOEHHOCTEN 00y4arommxcsl.

[Tporpamma mo ¢usmke pa3paboTaHa C IENBI0 OKa3aHHWS METOAMYECKOM
MOMOIIM YYUTENIO B CO3JJaHUU paboveil mporpaMmbl 0 yueOHOMY MPEIMETY.

dwusuka SBIIETCS CHCTEMOOOPA3YIOUTUM JIJIsl €CTECTBEHHOHAYYHBIX YUeOHBIX
MPEIMETOB, MOCKOJbKY (PHU3UYECKHE 3aKOHBI JIe)KAaT B OCHOBE IPOILIECCOB H
SBICHUH, W3y4yaeMbIX XUMHEH, OHoJorHei, acTpoHoMued U (GU3HIECKON
reorpaued, BHOCHT BKJaJ B  €CTECTBEHHOHAYYHYIO KApTUHY  MHpa,
MpeaoCTaBisieT Haubonee sICHbIe O00pa3llbl NPUMEHEHUS HAyYHOrO METofa
MO3HAHUS, TO €CTh CIIOCO0a MOMYy4EHHsI TOCTOBEPHBIX 3HAHUN O MUDE.

OpHa W3 TUIaBHBIX 3a/ad (PU3MYECKOTO OOpa3OBaHMsI B CTPYKTYpe OOIIero
00pa30BaHUs COCTOUT B (POPMHUPOBAHUM E€CTECTBEHHOHAYYHOW TI'PaMOTHOCTU HU
UHTepeca K HayKe y 00yJaromuxcs.

W3yuenne ¢usmkn Ha 0a30BOM ypOBHE TMpEAIoOiaraeT OBJaJICHUE
CIICAYIOIUMHU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMIMMH €CTECTBEHHOHAYYHYIO
TPaMOTHOCTb:

e Hay4YHO OOBSCHSTH SIBJICHUS,

e OILICHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEOBAHNUS;



HHTCPIPETUPOBATL JAaHHBIC W HCIIOJIb30BAThb HAYYHBIC 10Ka3aTCIbCTBA
JJI1 ITIOJTYYCHUSA BBIBOAOB).

Henn wusydeHuss ¢GU3MKKM HA YpPOBHE OCHOBHOIo 00IIero oOpa3oBaHUs
OMpeJieNICHbl B KOHIIEMIUM MpenojaBaHusi ydeOHoro mnpeaMera «®dDusuka» B
oOpa3oBaTelbHBIX oOpranuzanusx Poccuiickoit deneparuu, peamu3yronmux
OCHOBHBIE 00111€00pa30BaTeIbHbIC MPOTPAMMEBI.

Henu uzyueHus GU3NKU:

NpUOOpETeHNEe WHTEpeca U CTPEMJICHHS OOYJarolMXcs K HaydIHOMY
W3YYCHUIO TPUPOABI, PA3BUTHE HMX HWHTEIUICKTYaJbHBIX W TBOPYCCKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEICTABICHUN O HAYYHOM METOJIE TIO3HAHUS ¥ (POPMUPOBAHUE
MCCIIEZIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;
dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTara HW3YYCHHS
OCHOB CTPOCHUS MaTepuu 1 (HyHIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
dbopMupoBaHUE TPEACTABICHUNA O poyd (DU3UKH U1 Pa3BUTHS APYTHUX
€CTECTBEHHBIX HayK, TEXHUKH W TEXHOJIOTHIA;

pa3BUTHE  TPEICTABICHUA O  BO3MOXHBIX  cdepax  Oymyien
npodecCUoHaIbHON JNeATeTbHOCTH, CBSI3aHHOU C (DU3UKOM, MOJTOTOBKA K
JaJIbHEeHIIIeMy O0Y4EHHUIO B 3TOM HaIlpaBJICHUH.

JIoCTH)KEHHE 3THX IieNield MporpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOI'O
o01ero o0Opa3oBaHusi 0OECIICUNBACTCS PEIICHUEM CIISAYIONINX 3a/1ay:

npuoOpeTeHne 3HaHWM O JHCKPETHOM CTPOSHUW  BEIIECTBA, O
MEXaHUYECCKUX, TEIUIOBBIX, JJCKTPUYCCKUX, MArHUTHBIX W KBAaHTOBBIX
SIBIICHUSX;

puoOpeTeHUEe YMEHUN OMHUCHIBATh U OOBACHATH (DU3UYECKHUE SBICHUS C
MCIOJIb30BAaHUEM TIOJTYUYCHHBIX 3HAHU;

OCBOCHHE METOJOB pEIICHHS MPOCTEUIINX PpPACUETHhIX 3ajady C
UCIIOJIb30BaHUEM bu3nUecKux MOJIeTIeH, TBOPUYECKHUX u
MIPAKTUKOOPHUEHTHPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUIN HAOIIOJATh MPUPOHBIC SBJICHUS U BHITIOIHATH OMBITHI,
nabopaTropHble pabOThl M JIKCICPUMEHTAIbHBIE HUCCICAOBAHUS C
MCIOJIb30BAaHUEM U3MEPUTEIbHBIX TPUOOPOB;

OCBOEHHME MPHUEMOB paboThl ¢ MHPOpMaLMend (U3NYECKOTO COEp KAHMUS,
BKJTFOYasi HH(POPMAITUIO O COBPEMEHHBIX JOCTIIKEHUAX (U3UKH, aHATU3 U
KPUTUYECKOE OlICHUBaHUE MH(OPMAIINH;

3HAKOMCTBO cO chepaMu TPoPeCcCHOHATBLHON EeATeIbHOCTH, CBI3aHHBIMU
C GU3MKOW, W COBPEMEHHBIMH TEXHOJIOTUSIMH, OCHOBAaHHBIMU Ha
JOCTHKEHUSIX (PU3UYECKON HAayKH.



OO111ee YUCIIO YacoB, PEKOMEHIOBAHHBIX I U3ydeHHs (prU3uKu Ha 6a30BOM
ypoBHe, — 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B Hejeno), B 8 kinacce — 68
yacoB (2 uvaca B Hememo), B 9 kmacce — 102 wyaca (3 yaca B Heemio).

[Ipennaraemsiii B mporpamme 1o (pusuke nepedeHp 1ad0paTopHBIX paboT U
OTIBITOB SIBJISIETCS PEKOMEHATEIbHBIM, YUUTETh JIEJACT BHIOOpP TPH MPOBEICHHUH
71a00paTOpHBIX PabOT U OMBITOB C YYETOM HHAMBUIYaJTbHBIX OCOOCHHOCTEH
00y4JaromuXcs, CIMHUCKAa YKCIEPUMEHTAIBHBIX 33/IaHHM, MpeiaraéMbIX B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT'0 SK3aMeHa 1Mo (pU3UKE.



COJAEPXAHUE OBYUYEHUA
8 KUIIACC

TermioBbie IBJICHUS.

OCHOBHBIE TIOJIOKEHUA MOJICKYJISIPHO-KMHETUYECKOW TEOPUH  CTPOCHUS
BelecTBa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBL, MOATBEPKIAIOIINE
OCHOBHBIE TTOJIOKEHHS MOJIEKYJISIPHOKUHETUYECKOW TEOPUH.

Mogenu TBEPAOro, KHUIKOTO M Ta3000pa3HOr0 COCTOSHUM BEIIECTBA.
Kpucranmmueckue u amopdusie tena. OObSICHEHHE CBOMCTB Ta3oB, KUIKOCTEH U
TBEPABIX TEJI HA OCHOBE TOJIOKEHUW MOJEKYISIPHO-KUHETUYECKOW TEOPHHU.
CmauuBaHNe U KanWUISIpHBIE siBJIEHUS. TeroBoe paclIupeHue U CxKaTue.

Temneparypa. CBs3b TeMmIlepaTypbl CO CKOPOCTBKO TEILIOBOTO JBHXKCHUS
yacTull. BuyrpenHsass sHeprusi. CrnocoObl M3MEHEHHs] BHYTPEHHEH JHEpruu:
TeIIonepeaada 151 COBEPILICHUE paboTHI. Bubr TEIUIONEPEIAYM:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Iy4CHHE.

KonuuecTBo TemoTel. YenbHas TEMIOEMKOCTh BellecTBa. TeriooOMeH u
TEIJIOBOE paBHOBECHME. YpaBHEHHE TermsoBoro OanaHca. [lmaBnenue wu
OTBEpPACBAaHUE KPUCTAUIMYECKUX BEIIECTB. YJENbHAs TEIUIOTA IUIABJICHUS.
[TapooOpaszoBanue u koHaeHcanus. Mcmapenuwe. Kumnenue. YaenbHas Terora
napooOpa3oBaHus. 3aBUCHUMOCTh TEMIEPATypbl KHUIEHUS OT aTMOC(EPHOro
JIaBJICHUSL.

BrnaxnocTs Bo3nyxa.

DHeprus TOIIUBA. Y IeJibHAs TEMJI0Ta CrOpaHusl.

[Tpuniuner padotel TernoBbix nBurateneit KIIJ rtemmoBoro nBuratens.
TennoBble IBUTATENN U 3aLIATA OKPYXKAIOLIEH CPEABI.

3aKOH COXpaHEHUS U MMPEBPALIEHUS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

1. HaGmrogenune 6poyHOBCKOTO JABHKEHUS.

2. Habmonenue nuddys3umn.

3. HaOmroneHue siBIeHUI CMauyMBaHUs U KalIWJUISIPHBIX SIBIICHUM.

4. HaGmioneHue TerioBOro paciimpeHus Tedl.

5. V3MeHeHue naBiieHUs Ta3a MpU U3MEHEHUU 00bEMA W HArpeBaHUU WIIU

OXJIaXKICHUU.

6. IIpaBuna u3amMepeHus TeEMIEPaTyphl.

7. Bupael Tenmonepenaymu.

8. OxJaxJaeHue Mpyu COBEpIICHUN PaOOTHI.

9. HarpeBanue nipu coBepIiiieHur padOThl BHEIIHUMU CHUJIAMU.

10. CpaBHEHHUE TEIUIOEMKOCTEN pa3IMYHBIX BEILIECTB.

11. Habmonenne KuneHusl.



12. HabOmroieHre mocTosTHCTBA TEMITEPATYPBI MPH TUIABJICHHH.

13. Moaenu TEIUIOBBIX ABUTATEIEH.

Jlabopamopuusie pabomul u onvimol.

1. OnpITBI IO OOHAPYKEHUIO JEHCTBUS CUII MOJIEKYJISIPHOTO MPUTSKEHHUS.

2. OnbITHI O BBIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WM caxapa.

3. OnbIThl MO HAOMIOACHUIO TEIUIOBOTO PACIHIMPEHHUs Ta30B, KUIKOCTEH H

TBEPABIX TEJL

4. OmpeneneHne NaBlICHUS BO3lyXa B OajyIoHe MINPHUIIA.

OnbITEI, AEMOHCTPUPYIOIIME 3aBUCHUMOCTh [JABJIIEHUS BO3yXa OT €ro
0o0BEMa U HArpEeBaHUS WIN OXJIAKICHHUS.

6. IIpoBepka runoTe3sbl TMHEHHONW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA KUIAKOCTH

B TEPMOMETPUYECKOIN TPyOKEe OT TeMIepaTyphbl.
7. HaOmonenne wu3MeHeHUsT BHYTPEHHEH OSHeEpruM Tela B pe3yJbTare
TerUIonepeaadyu U padoThl BHEITHUX CUJL.

8. HccrnenoBanue siBIeHHs TEIIOOOMEHa MPU CMEIIMBAHWU XOJOJHOU H

ropsituyeu BOJBI.

9. OmpenernieHHE KOJMYECTBA  TEIUIOTHI, IMOJYYEHHOIO0 BOAOM  IpuU

TEMJI000MEHE C HArPEThIM METAUIMYECKUM LHUIUHAPOM.

10. OnpeieneHue yaeabHOM TEINIOEMKOCTH BELIECTBA.

11. MccnenoBanne npouecca ncnapeHusl.

12. OnpeieneHue OTHOCUTENBHON BJIAKHOCTH BO3AyXa.

13. OnpeneneHue yaeabHOW TEIUIOTHI TUIABIEHNUS JIb/IA.

JJIeKTPUYeCKHEe U MATHUTHBIE SIBJICHUS.

Onektpuzanus Tena. [[Ba pola 3neKTpuyecKux 3apsnoB. B3aumonenicTBue
3apsoKeHHBIX  Tell. 3akoH Kymona (3aBUCHMMOCTH  CHJIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJT OT BEJIMYUHBI 3aPSI0B U PACCTOSIHUS MEXKAY TEJIaMH ).

Onektpuueckoe mose. Hanpsyk€HHOCTh 3ieKkTpuueckoro mnojd. IlpuHuun
CYNEpPHO3ULIUU PTEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpudeckux 3apsaoB. DJIEMEHTapHbIA AIEKTPUUYECKUN 3apsi.
Crpoenue aroma. IIpoBOAHUMKM W  JUAJNEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOTO 3aps/a.

DONEKTPUYECKUI TOK. YCIIOBUS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
HcToyHuKM MOCTOSSHHOrO TOKa. JIeMCTBUSI 3JEKTPUUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUI TOK B )KHJIKOCTSX M raszax.

Onektpuueckass 1enb. Cuima  Toka.  DJIEKTPUUECKOE  HaNpsKEHUE.
ComnpoTtuBiieHrE NMPOBOAHUKA. Y JEIBHOE CONPOTHMBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka uenu. [locimenoBarenbHOe M IapajuIelIbHOE  COCIMHEHUE
IIPOBOJIHUKOB.



Pabota ® MOIIHOCTH »AJIEKTpUYECKOro Toka. 3akoH Jlxoynsa—JleHia.
DNeKTpUYecKre ey U MOTpeOUuTENH dIEKTPUUECKON s3Heprun B ObITy. KopoTkoe
3aMbIKaHUE.

[TocrossHHbIE ~ MarHuThl.  B3auMOJENWCTBHE  NOCTOSHHBIX ~ MAarHUTOB.
MaruutHoe none. MarauTHoe 1nose 3eMJId U €ro 3Ha4€Hue IJI )KU3HU Ha 3eMJle.
OnmeiT  Opcrega. MarauTHoe TMOJE  DJIEKTPUYECKOro Toka. lIpumenenwue
AJIEKTPOMArHuTOB B TEXHUKE. JI€CTBHE MAarHUTHOTO ITOJIS1 HA MPOBOJAHUK C TOKOM.
DIIEKTPOJBUTATENIb TOCTOSIHHOTO ToKa. lcmolsib3oBaHMe »IEKTpoABUTATENECH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Omnbitel @apajnes. SBnenue snexkrpoMarauTHoO uHAyKuuu. [Ipasuno Jlenna.
DIIEKTpOreHepaTop. CnocoObt MOJIYYEHUS AIEKTPUYECKOU DHEPIUH.
DNEKTPOCTAHIIMY Ha BO30OHOBIISIEMBIX UCTOYHUKAX SHEPTUU.

Hemoncmpayuu.

DJeKTpHU3alus TEL.

JIBa pona 3JIEKTpUYECKUX 3apsAI0B U B3aUMOJICUCTBHE 3aPSKEHHBIX TEIL
Y CTpONCTBO U JEUCTBUE JIEKTPOCKOIIA.

DJNEeKTpocTaTuYeCKask UHIYKIIHS.

3aKOH COXpaHEHUS JIEKTPUUECKUX 3apsA0B.

IIpOBOIHUKH U JUDIIEKTPUKH.

MopaennpoBaHue CUIOBBIX JUHUN 3JIEKTPUUECKOTO TTOJIS.

HcTOYHUKHM TOCTOSTHHOTO TOKA.

JlericTBUS DIEKTPUYECKOTO TOKA.
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. DNEKTPUUYECKUMN TOK B )KUJKOCTH.

. 'a30BbIi1 pa3ps.

. I3mepeHue Cuiibl TOKa aMIepMETPOM.

. I3mepeHne 3neKTpruIeCcKOro HanpsiKEHNUsT BOJIbTMETPOM.

. Peocrar u MmarasuH conpoTUBJICHUM.

. B3aumojielicTBre IMMOCTOSSHHBIX MarHUTOB.

. MoaennpoBaHue HEBO3MOXKHOCTH Pa3AEJICHUS MOJIFOCOB MArHUTA.
. MoaenupoBaHue MarHUTHBIX TOJIEH TTOCTOSIHHBIX MAarHUTOB.

. OnbIT Dpcrena.

. MarauTHoe 1oJje ToKa. IJEeKTPOMarHur.

. JIecTBME MarHMTHOTO TIOJI Ha MPOBOJIHUK C TOKOM.

. DNEKTPOABUTATENb ITOCTOSSHHOTO TOKA.

. UccnenoBanue sIBIECHUS 3JICKTPOMArHUTHOW UHTYKIIHH.

. OnbrTel @apajes.

. 3aBUCUMOCTh HaIlpaBJICHUs] HWHIYKIIMOHHOTO TOKa OT YCJIOBUH €ro
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BO3HUKHOBEHUSI.
. DJIEKTPOreHepaTop MOCTOSHHOTO TOKA.
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Jlabopamopmuuvie pabomul u onvimel.

1.
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10.
11.

12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITel MO HAOMIONCHUIO DHJCKTPU3ALMU Tel WHAYKIMEH U 1Opu
CONPUKOCHOBEHHUH.

HccnenoBanne JEWCTBUS DJIEKTPUYECKOTO TMOJ HA NPOBOAHUKUA U
JIARJIEKTPUKHU.

COopka 1 npoBepka padOThI JIEKTPUUECKOM 1IEMH MOCTOSTHHOTO TOKA.
N3mepeHue u peryaupoBaHue CUJTbI TOKA.

N3MmepeHue u peryampoBaHue HAMPSHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO 4Yepe3 PEe3UucTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMPSIKEHUS HA PE3UCTOPE.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO
COMPOTHUBIICHHUS] TPOBOJHUKA OT €ro [JMHBI, IUIONAAU MOMEPEYHOIO
CEUYEHUs U MaTepHaia.

[IpoBepka mnpaBWiIa CIOKEHHUS HANPSHKEHUWA TIPU  IOCIEA0BATEIbHOM
COCIMHEHUU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia [Js CHJIBI TOKA IpPH MApPaJUIEIbHOM COEAUHECHHUU
PE3UCTOPOB.

Onpenenenune padOThI ANEKTPUUECKOTO TOKA, UAYILETO YEPE3 PEIUCTOP.
OrnpeneneHre MOIIHOCTH  3JIEKTPUYECKOTO TOKA, BBIAEISEMON Ha
pe3ucrope.

HccnegoBaHrue 3aBUCUMOCTH CHJIBI TOKA, WAYHIETO Yepe3 JaMIIOYKY, OT
HaIIpSDKEHUS HA HEW.

Onpenenenne KIIJ narpesarensi.

HccnegoBanre MarHUTHOTO B3aUMOJICHCTBHS TOCTOSITHHBIX MAarHUTOB.
N3ydyeHne MarHUTHOTO TIOJS  TOCTOSIHHBIX ~ MarHUTOB TIPU  MX
OOBEAMHEHUH U PA3/ICTICHUN.

HccnenoBaHue NeUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbITel, JEMOHCTPUPYIOUIME 3aBUCUMOCTh CHJIbl  B3aUMOJECUCTBUSA
KaTylIKM C TOKOM M MarHuTa OT CWJIbl TOKAa W HAlpaBJICHUS TOKa B
KaTyIIKeE.

N3ydyeHne necTBUS MAarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM.
KoncrpynpoBanue u uzyueHue paboThl 3JIEKTPOABUTATETIS.

N3mepenue KIIJ] anekTpoiBUTaTeIbHON YCTAHOBKH.

OnbITEI O HCCICIOBAHUIO SIBICHUS AJICKTPOMArHUTHOW WHIYKIWU:
UCCIEAOBAaHNE W3MEHEHUW 3HAYEHHS] W HAIpaBICHUS HWHIYKIHOHHOIO
TOKaA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBLHIEI'O OBPA30OBAHUSA

N3ydyenune (u3MKM Ha ypOBHE OCHOBHOI'O OOILEr0 0Opa3oBaHUsl HAMPABIEHO

Ha JIOCTHXKEHHE JTMYHOCTHBIX, METANIPEAMETHBIX U MPEIMETHBIX 00pa30BaTeIbHbBIX
pE3yJbTATOB.

B pesynpraTe n3yuenus Gpu3MKu Ha ypOBHE OCHOBHOT'O OO0IIEro o0pa3oBaHus

y oOyuatomerocs: OynyT cOpMUPOBaHBI CIEAYIOMINE JTUYHOCTHBIE PE3YJIbTATHI B
YaCTH:

1) naTprMoTHYECKOr0 BOCIUTAHUS:

- MPOSIBJICHHE MHTEpPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOM
(du3nyecKoil HayKu;

- HEHHOCTHOE OTHOIICHHE K TOCTHKEHUSIM POCCUMCKUX YUEHBIX -(DU3HKOB,

2) rpaskAaHCKOr0 M 1YXOBHO-HPABCTBEHHOI' 0 BOCTIUTAHMS

- TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUUECKUM MPUMEHEHUEM JTOCTHXKEHHIM
bu3uKu;

- OCO3HaHUE BAXKHOCTH MOPAJIbHO-3THYECKUX MPUHLUIIOB B JIEATEIbHOCTH
Y4E€HOIO;

3) 3cTETH4eCKOro BOCIIUTAHUS

- BOCIPUATHE ICTETHUUECKUX KauyecTB (PU3MUECKON HayKu: €€ TrapMOHMYHOIO
OCTPOEHMS], CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI O TO3HAHMS:

- OCO3HAHME IIEHHOCTH (PU3UYECKOM HAyKh KaK MOIIHOIO MHCTPYMEHTa
II03HaHUsI MUPA, OCHOBBI PAa3BUTHs TEXHOJIOTHUM, BaKHEUILEW COCTABJIIOLLIEU
KYJIbTYpPHI;

- pa3BUTHE HAy4yHOM JIO0O3HATEIBHOCTHU, HHTEpEca K HCCIIeA0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBanuss  KyJAbTYpPbl  310POBbS W  3MOLHOHAJBHOIO
0J1aronmoJIyunsi:

- OCO3HaHME LEHHOCTH Oe30macHOro oOpa3a KU3HH B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXKHOCTU MpaBui OE30MACHOTO IOBEACHUS Ha
TPAHCIOPTE, Ha JOpOrax, ¢ AJIEKTPUYECKHUM U TEIUIOBBIM OOOpPYJOBaHUEM B
JOMAIIIHUX YCJIOBUSX;

- c(hopMHpOBAaHHOCTh HaBbIKa peQIIeKCUM, NPU3HAHUE CBOETO IIpaBa Ha
OLIMOKY M TaKOTrO K€ MpaBa y IPyroro 4eiaoBeKa;

6) TPy10BOro BOCIMTAHMS:

- aKTMBHOE YyYacTHE€ B pEIICHUHM MPAKTHUUYECKUX 3aJad (B paMKaxX CEMbH,
o0pa3oBaTeIbHOM  OpraHu3ali, TopojAa, Kpasi) TEXHOJOTHYECKON U



COIIMAJILHON HAIPaBJICHHOCTH, TPEOYIONUX B TOM 4YHCIE U (DUIUICCKUX
3HAHUM;

- UHTEpEC K MPAKTUIECKOMY U3y4EHUIO MPOodeCcCrid, CBSI3aHHBIX ¢ (PU3UKOM;

7) 3KOJIOrM4eCKOro BOCIIUTAHMS :

- OpUEHTAalUsI Ha MpPUMEHEHHE (U3UYECKUX 3HAHUU JUIS pelieHus 3anad B
00JlacTH OKpY’Karolel cpenpl, TUIAHUPOBAHUS TOCTYNKOB W OLEHKU UX
BO3MOXHBIX TTOCHEACTBUH JIJII OKPYXKAIOIIEH CPEIbI;

- OCO3HAHHWE TIO0ATHHOTO XapakTepa AKOJOTUYECKHX MPOoOJeM M TyTed X
penieHus;

8) ajanTanum K M3MEHAIOIIUMCH YCJIOBHSAM CONMAJIbHON W NPHUPOAHON
cpeabl:

- MOTPeOHOCTh BO B3aUMOJCHCTBUU TMpPHU BBINOJIHEHUM HCCIEAOBAaHUN U
POEKTOB (DM3MYECKOW HAMPABICHHOCTH, OTKPBITOCTh OMBITY W 3HAHUAM
APYTHX,

- TIOBBIIIEHWE YPOBHSI CBOEW KOMIIETEHTHOCTHM 4Yepe3 MPaKTHUUYECKYIO
NEATENbHOCTD;

- MOTPeOHOCTH B (OPMHUPOBAHWY HOBBIX 3HAHUMN, B TOM 4Kciie (HopMyTupoBaTh
U], TIOHSATHS, TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJIICHUSIX;

- 0CO3HaHHe JNe(UIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCTH
buzuKy;

- IUJITAHUPOBAHHE CBOETO PAa3BUTHUA B MPHOOPETCHUM HOBBIX (U3HUUYECKUX
3HAHUM;

- CTPEMJICHHE aHAJTM3UPOBATh U BBISBIISATH B3aUMOCBSI3U IPUPOBI, 001IeCTBa U
SKOHOMUKH, B TOM YHCIIC C UCTIOJIB30BaHHEM (DU3MUECKUX 3HAHUI;

- OLIEHKa CBOMX JEHUCTBUM C YYETOM BIMAHUS HA OKDPYKAIOIIYIO CpELNY,
BO3MOXXHBIX TJIOOATTLHBIX ITOCIIEICTBHIA.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pesynbTate ocBoeHUs MporpamMMmbl MO (PU3MKE HA YPOBHE OCHOBHOTI'O

obmiero o6pazoBanus y o0ydaromierocst 6yayr chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJabTaThl, BKIIOYAIONINE TO3HABATEIbHBIC YHUBEPCAIbHbIE YUeOHbIC AEUCTBUS,
KOMMYHHKATHBHBIC  yYHUBEPCAIbHBIC  Y4eOHBIE  JCHUCTBUS,  PETYJIATUBHBIC
yHUBEpCaJIbHbIC YUeOHbBIC IEHCTBHUS.

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBUSA

Ba3oBrble JJornueckue a1ecTBUA:

e BBUBIATH W XapaKTePU30BaTh CYIIECTBEHHBIE NPU3HAKH OOBEKTOB
(s1BEHMI);



yCTaHaBIUBAaTh CYIIECTBEHHBIN MPHU3HAK KiIaccu(PUKAIMU, OCHOBAHUS JIs
00001IEHNS U CPAaBHEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IPOTHUBOPEUHNS B paCCMaTPUBAEMBIX (paKTaXx,
JTAHHBIX U HAOJIOICHUSX, OTHOCAIIUXCS K (PU3NUECKUM SIBICHUSIM;
BBISIBJIATh IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U NpPU HU3YyYEHUH (PU3MUECKHUX
SBJICHUWA U MPOIIECCOB, JI€1aTh BBIBOJbI C UCHOJIb30BAHUEM JI€TYKTUBHBIX
Y MHAYKTUBHBIX YMO3aKJIIOUYEHUH, BBIJBUTATh TUIOTE3bl O B3AMMOCBSI3AX
(hU3UYCCKHUX BEIIMYHH,

CaMOCTOSITEJIbHO BBIOMpPATh CHOCOO pelieHus y4eOHOM (u3UyecKou
3a7aun (CpaBHEHHE HECKOJIBKUX BapUAHTOB peUIeHMs, BbIOOp HauOosee
HOJXOASIIEr0 ¢ YYETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

Bba3oBble ucciaenoBaTe/bCKue JeCTBHA:

UCIOJIH30BaTh BOIIPOCHI KaK MCCIIEIOBATENLCKUNA HHCTPYMEHT MMO3HAHUS;
IPOBOAMTH IO CAMOCTOSTENILHO COCTaBICHHOMY IUIaHY OIBIT, HECIOXKHBIN
bu3nyecKuil IKCIEPUMEHT, HEOOJBIIOe HCCIeAOBaHNE (U3HUUECKOTO
SIBJICHUS;

OLIEHMBAaTh Ha TNPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMAIHIO,
MOJTYYEHHYIO B XOJI€ UCCIICOBAHUS UITH SKCTICPUMEHTA,

CaMOCTOATENILHO (POPMYIHUPOBATh 000OIIEHUS U BBIBOJIBI 110 Pe3yjbTaTaM
pOBEIEHHOI0 HAOIIOIEHUS, OMIBbITA, UCCIIECOBAHMS;

IPOrHO3UPOBAaTh  BO3MOXKHOE  JalibHEHIIee pa3BUTHE  (DU3UUECKHUX
MPOIIECCOB, a TAaK)KE BBIIBUTATh MPEANONOKEHUS 00 UX pa3BUTHUU B HOBBIX
YCIOBHSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmneii:

NPUMEHSTh Pa3IMYHbIE METO/bI, HHCTPYMEHTHI M 3aIIPOCHI MPH TIOUCKE U
orOope MHGpOpPMAIMK WIA JaHHBIX C y4ETOM MPEATIOKEHHONW Yy4eOHOIt
¢dusnueckoil 3anaun;

aHaJM3MPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH HWH(POPMALINIO
Pa3IMYHBIX BUAOB U (HOPM IIPEICTABICHNUS;

CaMOCTOSITENIbHO ~ BBHIOMpAaTh ONTHUMAJbHYIO (QOpPMY IpEACTaBICHUS
uHbOpMAIMd ¥ WUIIOCTPUPOBATh pEIIaeMble 33Jauyd  HECIOKHBIMHU
cXeMaMHu, IMarpaMMaMiy, HTHOU rpaduKoil 1 UX KOMOUHAIUSMU.

KoMMmyHHKAaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBHS:

B Xo/€ OOCYyXJAeHHs y4eOHOro maTepuasa, pe3yibTaToB Ja00paTOpPHBIX
paloT U MPOEKTOB 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY 0OCYXK/1aeMOI TEMbI U
BBICKa3bIBaTh WJIEW, HAICICHHBIC Ha pEIICHHE 33a/Ja4yd M TOIIep)KaHue
OJ1aro’KeaaTeIbHOCTH OOIIEHUS;

COIOCTaBIISITh CBOM CYXACHUS C CYXKICHUSMH JIPYTHX YYaCTHUKOB
Jaiora, OOHapy>KMBATh Pa3jIMyure U CXOJICTBO MO3UIINN;



BBIPA)XaTh CBOIO TOYKY 3PEHHS B YCTHBIX U MHCbMEHHBIX TEKCTaX;
MyOJIMYHO MPEACTABIIATH PE3YNIbTAThI BBITOJIHEHHOTO (PU3UUYECKOTO OTBITa
(9KCTIEpUMEHTA, UCCIIEJOBAHNUS, TPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUIYaTbHOM pabOThl TPU PEIICHUH KOHKPETHOW (PU3HUECKOU
poOIEeMBI;

NPUHUMATH IIEJTH COBMECTHOM NI€ATEIbHOCTH, OPTaHW30BHIBAThH JEHCTBUS
no e€ JOCTIKEHHUIO: paclpeieNsiTh poJid, OOCYXAaTh IMPOLECChl U
pE3yJIbTaThl COBMECTHOU paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIFOJEH;
BBITOJIHATH CBOIO YacCTh pabOThI, JOCTUTAsi KAUECTBEHHOTO pe3yJsbTara 1o
CBOEMY HAIPaBICHUIO M KOOPAUHHUPYS CBOM JEWUCTBUS C JAPYIrMMHU
YJIEHaMU KOMaH/ibl;

OLICHMBATh KauyeCTBO CBOETO BKJaJa B OOLIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOATEIBHO C(OPMYIMPOBAHHBIM YYACTHUKAMHU B3aUMOJIEH CTBUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YuyeOHbIe 1eliCTBUSs

Camoopranuzanus:

BBISIBJISITH TIPOOJIEMBI B JKU3HEHHBIX M YUE€OHBIX CUTYyallUsIX, TPEOYIOIINX
JUISL perieHus: GU3NYeCcKuX 3HAHU;

OPUEHTHPOBATHCS B  PA3NIMUHBIX MOAXOAAX MPUHATHUS  PEIICHUMN
(MHOUBHAYATbHOE, TPUHSTHE PELICHUS B TPYIIE, MPUHITHE DPEIICHUI
TPYIIIOi);

CaMOCTOSITEJTHbHO COCTABJIATh AITOPUTM PElIeHUs (GU3NUECKON 3a71a4u WU
IJIaHa HCCIEIOBAHMS C YYETOM HMMEIOIIMXCS PECypCOB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBATH Mpe/jiaraéMble BApUAHTHI PEIICHUN;
JIeN1aTh BHIOOP M OpaTh OTBETCTBEHHOCTh 32 PELICHUE.

CaMOKOHTp 0J1b, AMOIUOHAJIbHbIN HHTE/JIEKT:

JaBaTh aJICKBATHYIO OLICHKY CUTYallMHd U NIPEAJIararh IJIaH €€ N3MECHECHUS,
OOBSICHATh NPUYUHBI  JOCTWKEHUSI  (HEHOCTHIKEHUS) Pe3yJbTaTOB
JESATEIBHOCTH, JaBaTh OIIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh (B TOM YHCIIE B XOJI BBITIOJHEHUS
(U3UYECKOTO0 HUCCIENOBAHMS WJIM TPOEKTa) HAa OCHOBE  HOBBIX
OOCTOSITENIbCTB, W3MEHMBIIMXCA CHUTYalluid, YCTAHOBJICHHBIX OIIMOOK,
BO3HUKIIUX TPYIHOCTEM;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATa LEJIH U YCIOBUSIM;

CTaBUThH Ce0S HA MECTO JPYTrOro 4eJoBeKa B XOJ€ CIOpa WU JUCKYCCUU
Ha HAYYHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTrOro;
MpU3HABaTh CBOE MPABO HA OMIMOKY MPH pemieHnn GU3NIeCKuX 3a7ad Win
B YTBEPXKAECHHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPABO APYrOro.



HPEIMETHBIE PE3YJIbTATDBI

K xonIty 00y4ueHus B 8 kijiacce mpeaMeTHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOIINXCS YMEHUM:

WCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE
aTOMOB U MOJIEKYJI, arperaTHbIE COCTOSIHUS BEIIECTBA, KPUCTATUTUUECKUE U
aMmop(dHBIC Tea, HACBHIIICHHBIM W HEHACBHIIICHHBIA Map, BJIAKHOCTH
BO3/lyXa, TeMIepaTypa, BHYTPEHHSsSI SHEpPrus, TEIJIOBOM JBHUIaTelb,
AJIEMEHTAPHBIN AJCKTPUUECKUIN 3apsijl, IJICKTPUUECKOE T0JIe, TPOBOIHUKU
Y TUDJIEKTPUKH, IOCTOSHHBIN 3JIEKTPUYECKUN TOK, MArHUTHOE MOJIE;
pasznuyaTh SIBJICHUS (TEIUIOBOE PACIIMPEHHE MU CXKaTue, TEeriomnepenaya,
TEIJIOBOE PABHOBECHE, CMAUYMBAHUE, KaWJUISIPHBIC SBJICHUS, UCIIAPCHHUE,
KOHJICHCAIWs, IUIaBJICHUE, KpHUCTa/UIM3aius (OTBEpACBaHUE), KHUIICHHE,
TeIIonepeaaya (TEenI0MpOBOHOCT, KOHBEKIIHS, U3JIy4CHUE),
AJIEKTPU3ALMS TEJl, B3aUMOJICUCTBUE 3apsIOB, JCUCTBUS DJIEKTPUUECKOTO
TOKa, KOPOTKOE€ 3aMbIKaHHE, B3aUMOJCWUCTBUE MAarHUTOB, JCHCTBUE
MAarHUTHOTO TOJIsi Ha IIPOBOJHUK C TOKOM, DJIEKTPOMAarHUTHAsT MHTYKITHS)
10 OINHMCAaHUID MX XapaKTEpHbIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SIBJICHUE;

pacmo3HaBaTh  IPOSIBICHHE M3YUYCHHBIX (DU3UYECKUX  SBJICHUN B
OKpYXKaloIlleM MHupe, B TOM 4Yucjie (U3UYECKHE SIBJICHUS B TMPUPOJIE:
TOBEPXHOCTHOE HATSDKEHHME M KalWUISIPHBIE SBJICHUS B MPUPOJIE,
KpUCTAJUIBI B Tmpupone, uzinydeHue ConHua, 3aMep3aHue BOIOEMOB,
MOpCKUEe Opur3bl, 00pa30BaHKUE POCHI, TYMaHa, UHES, CHETa, SJIEKTPUUECKUE
ABIICHUS B aTMocdepe, dIEKTPUUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE
nosie 3emiid, Jpeid MOI0COB, POJb MAarHUTHOTO MMOJS JJIS KW3HU Ha
3emiie, MOJSIPHOE CUSHUE, MPU STOM MEPEBOJUTH MPAKTUYECKYIO 3a7a4y B
y4eOHYI0, BBIICISATH CYIIECTBEHHBIC CBOWCTBa (MpU3HAKK) (DU3UIECKUX
SIBJICHUM;

OMUCHIBATh U3YUYECHHBIE CBOMCTBA Tell U (PU3UUYECKUE SIBICHUS, UCTIOIb3YS
(dbu3nYecKre BEIUYUHBI (TeMIIepaTypa, BHYTPECHHSS SHEPTHUs, KOJIUUECTBO
TEIUIOTHI, yJelbHAsA TEIUIOEMKOCTh BEIIECTBa, YACIbHAS  TEIUIOTa
IJIaBJICHUSA, yJeJbHas TeIioTa IapooOpa3oBaHUs, yJedbHas TeIIoTa
CropaHus TOIUIMBa, KOA(D(PHUIIMEHT TOJIE3HOr0 JCHCTBHS TEIJIOBOM
MAaIllUHbI, OTHOCUTEIbHASI BIAXHOCTh BO3AYyXa, SJIEKTPUUECKUMN 3aps,
CUJia TOKa, DJICKTPUUYECKOE HaIpsOKEHUE, COMPOTUBICHUE IMPOBOJHUKA,
yIEJIbHOE  CONPOTHUBJIIEHWE  BellecTBa, paboTa W MOIIHOCTH
AJEKTPUYECKOr0 TOKa), IIpM ONHUCAHWUK  TPABUILHO  TPAKTOBAaTh
(bU3HYECKU CMBICHT HCTOJIb3YEMbIX BEJIMYHH, 0003HAYCHUS U CIUHHIIBI



GU3NYECKUX BEIWYMH, HAXOAWTHh (OPMYIBI, CBS3BIBAIONINEC JTAHHYIO
(U3MYECKYyl0 BEIMYMHY C JAPYTUMU BEIMYUHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3MYECKUE SIBICHUS M IPOLECCHI,
WCIIOJIb3YSl OCHOBHBIE IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU
CTPOEHMS BEILLECTBA, MPUHLMUI CYNEPIO3ULIHNH ToJieH (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma Juisl yyacTKa LEeNH, 3aKOH
Jlxoyns—JleHna, 3akOH COXpaHEHHsS DSHEPruM, IIPU OTOM JaBaTh
CIIOBECHYIO (POPMYJUPOBKY 3aKOHA W 3aMUChIBaTh €r0 MaTeMaTHYECKOe
BBIPAXKEHUE;

OOBSCHATH (PU3UYECKHE MPOIECChl U CBOWCTBA TEJ, B TOM YHUCJIE U B
KOHTEKCTE CUTYyalluld MPAaKTUKOOPUEHTHUPOBAHHOTO XAPAKTEPA: BBIABISATH
MIPUYUHHOCIICICTBEHHBIC CBS3U, CTPOUTH OOBSCHEHUE M3 1—2 JIOTHYeCKUx
1aroB ¢ Onopol Ha 1-2 W3y4EeHHBIX CBOMCTBA (PU3WYECKUX SIBJICHUI,
(bu3nYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THbE 3aJauyud B 2—-3 JEWCTBUS, MCIOJIB3Ys 3aKOHBI H
dbopMyIbl, CBsI3bIBAIOIINE (DU3MUYECKHME BEIMYMHBI: HAa OCHOBE aHaM3a
YCIOBHMS 3aJa4M 3alMChIBAaTh KPATKOE YCJIOBHE, BBISABIATH HEIOCTATOK
JAHHBIX JUIsl pelIeHUs 3aJadd, BbIOMpATh 3aKOHBI U (POpPMYIIBI,
HEOOXOMMbIE MJi1 €€ pEelIeHUs, MPOBOAUTH pacu€Tbl U CpPaBHUBATH
MOJIYYCHHOE 3HaYeHne (PU3MYECKON BEJIMUUHBI C N3BECTHBIMU JaHHBIMHU;
pacrno3HaBaTh MpOOJIEMbI, KOTOpPbIE MOXKHO PEIIUTh MpU HNOMOLIU
(GU3MYECKMX METOAOB, HCIONb3Ysl ONUCAHUE HCCIEIOBAHMS, BBIIEIAThH
MPOBEPAEMOE  MPEIAINOJIOKEHUE, OLECHUBATh IIPABWIBHOCTh IOPSAKA
IIPOBENCHUS UCCIIEIOBAHNS, 1€JIaTh BbIBOJBL;

MPOBOANTH OMBITBI MO HAOMOACHUIO (U3MYECKUX SBICHUW  WJH
(bu3MUecKuX CBOWCTB Tell (KaMWUISIPHbIE SIBJICHMSI, 3aBUCUMOCTD JIaBJICHUS
BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS U
HarpeBaHus MpPU H3IYYEHUH OT I[BETA U3JIydaroulel (morjoiaromei)
MMOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIIEPATypbl KUAKOCTU U
IUIOIAaM €€ IIOBEPXHOCTH, DJJIEKTpU3auus Tel U B3aUMOJEHCTBUE
DJIEKTPUYECKUX  3apsA0B, B3aUMOJCHCTBUE IOCTOSHHBIX MAarHUTOB,
BU3yaIM3alldsl MAarHUTHBIX IIOJIEM TIOCTOSIHHBIX MAarHuTOB, JEHCTBHS
MAarHATHOTO MOJII HAa NMPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWTa,
CBOMCTBA DJEKTPOJIBUTaTeNsl IMOCTOSHHOTO TOKa): (OpMYIHpPOBATH
MpOBEpsiEMbIE MPEANOI0KEHUSI, COOUPaTh YCTAHOBKY U3 MPEII0KEHHOTO
000py/IOBaHMsl, ONUCHIBAThH XOI OMbITA U (POPMYIUPOBATH BHIBOIBI,
BBIMIOJIHATh ~ MPAMBIE  U3MEPEHUS  TEMIEPAaTypbl,  OTHOCUTEIbHOMN
BJIQ&KHOCTH BO3/yXa, CHWJIbl TOKAa, HANOPSDKEHUS C MCHOJIb30BAHHEM



aHAJIOTOBBIX MPUOOPOB M JATYUKOB (DU3UYECKUX BEIUYHH, CPaBHUBAThH
PE3yIbTaThl U3MEPEHUI C YUETOM 3aJaHHON aOCOIIOTHOW MOTPEIIHOCTH;
IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJJHOW (PM3NYECKON BEIHYUHBI OT
IpYroil C HCIONb30BAaHHEM MPSMBIX H3MEPEHHH  (3aBUCHMOCTH
COIIPOTUBJICHUSI TMPOBOAHMKA OT €ro JAJUHBI, IUIOMAAN IONEPEYHOro
CEUEHUS U YIeTbHOTO COMPOTUBIICHUS BEIIECTBA MPOBOJHUKA, CHJIBI TOKA,
UAYIIETO 4epe3 TPOBOJHUK, OT HANpsKEHUS Ha  TMPOBOJHHKE,
UCCIICZIOBAHUE  TIOCJIEAOBATEILHOTO M MapaliebHOTO  COEAMHEHUN
MPOBOJTHUKOB): TUIAHUPOBATh WCCIIEJOBaHNE, COOMpATh YCTAHOBKY U
BBIMOJIHATh W3MEPEHUs], CIEAys MPeIIoKEHHOMY IUIaHy, (PUKCHPOBATH
pe3yJbTaThl TMOJYYEHHOM 3aBUCHUMOCTHM B BHUAE TaOnull U TpaduUKoOB,
JIeaTh BHIBOABI [0 pE3yJIbTaTaM MCCIEI0BaHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEeHHs] (PHU3UUECKHX BeMUYuH (yAesbHas
TEMJIOEMKOCTh  BEILIECTBA, COINPOTHUBJICHUE MPOBOJHUKA, paboTa W
MOIIHOCTh 3JIEKTPHUUECKOTO TOKA): TUIAHUPOBATh H3MEPEHHs, COOMpPATh
HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAYs MPEAIOKEHHOM MHCTPYKIHMH, U
BBIUNCIISITh 3HAUEHNE BEIUYUHBI,

coOMroAaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IIPH padoTe C J1abopaTOpHBIM
000pyI0BaHHUEM;

XapaKkTepU30BaTh MPUHILMUIBI  JEHCTBUS M3YYCHHBIX MPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpOW Ha HUX oOmucaHusi (B TOM 4YHCIE:
CHCTeMa OTOIJICHUS IOMOB, TUTPOMETpP, MapoBasi TypOWHA, aMIIepMETp,
BOJITMETP, CUETYHMK DJICKTPUUYECKON HIHEPTUH, DIIEKTPOOCBETUTEIHHBIC
npuOOpHkl, HarpeBaTeNbHbBIE JIEKTPOIIPHUOOPHI (IPUMEPHI), SIEKTPUUECKUE
MPEIOXPAHUTENH, STICKTPOMArHUT, IEKTPOIBUTATEIH MOCTOSHHOTO TOKA),
UCTIOJIb3Ysl 3HAHUSA O CBOMCTBaX (DU3WYECKUX SIBJICHUA M HEOOXOAMMBbIE
bu3nuecKre 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOMCTBA W U3MEPUTEIbHBIE
npuOopel MO CXeMaM H CXEMaTUYHBIM PUCYHKaM (SKUIKOCTHBIN
TEPMOMETpP, TEPMOC, MCUXPOMETP, TUTPOMETP, IBUTATE]Ib BHYTPEHHETO
CTOpaHUsl, AJIEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMbl SJCKTPUUECKUX
LEeNeil ¢ Mocae10BaTeNbHbIM U MapaJIeIbHBIM COSAMHEHUEM 3JIEMEHTOB,
paszinyasi yCJIOBHbIE 0003HAUEHUS AIIEMEHTOB JIEKTPUUYECKUX LIECTICH;
OPUBOANTH  MpUMEpPHl  (HAXOAWTH  WHGOPMAIMIO O  MPUMEpax)
IPAaKTHYECKOTO HUCIHOJIb30BaHUS (U3MUECKUX 3HAHUN B IOBCEIHEBHOM
KHU3HU A1 obecrieueHnsi 0€30MacHOCTH MpU OOpaIeHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXpPAaHEHUS 3J0POBbS U COOJIOEHUS
HOPM 3KOJIOTHYECKOI0 MTOBEICHUS B OKPYKAIOIIeH cpelie;



OCYLIECTBJISITh TMOUCK HH(pOpMamuu (PUIUIECKOTO COACPKAHHUS B
HNHTepHere, Ha OCHOBE UWMEIOINIMXCS 3HAHUM W NYTEM CpPaBHEHHUS
JIOTIOJIHUTENbHBIX ~ MCTOYHUKOB  BBIACNATH  MH(GOpPMAILUIO, KOTOpas
ABJIIETCA MPOTUBOPEYMBOM WIIM MOXET OBITh HEJOCTOBEPHOI;
UCIOJIb30BaTh MPU BBHINOJIHEHUU YYEOHBIX 3aJJaHUIl HAyYHO-NOMYJISIPHYIO
JUTEpaTypy (HU3MYECKOro coaep)KaHus, CIPaBOYHBIE MaTEpUaATIbL,
pecypcel cetn MHTEepHET, BlaaeTh NpuéMamMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpazoBaHus HHPOPMAITUU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHBbIE MHUCbMEHHBIE W KpaTKUE YCTHBIE COOOILEHUS,
0000mas wHOOPMAIIUI0 M3 HECKOJbKHX MCTOYHUKOB (DU3UUECKOTO
COAepXaHMsl, B TOM YHCIE€ MYOJIMYHO MPEACTABIATh PE3YybTaThl
IIPOEKTHOM WJIM HCCIIEA0BATEIICKOW JEATENBHOCTH, IIPU 3TOM I'PaMOTHO
UCIOJb30BaTh M3YUEHHBIM TOHATUHHBIA ammapar Kypca (U3UKH,
COIIPOBO’KJATh BBICTYIUICHUE IIPE3EHTALIUEH;

IPU BBINOJHEHUM YYEOHBIX IPOEKTOB M HCCIENOBAHMM (PU3HMUECKUX
IIPOLIECCOB PACIPENEIATh OOS3aHHOCTH B TIPYNIE B COOTBETCTBUH C
IIOCTABJICHHBIMHU 33/1a4aMH, CJIECIUTH 32 BBINOJIHEHUEM IUIaHA JEHCTBUU H
KOPPEKTHUPOBATh €ro, aJeKBaTHO OLEHWBATh COOCTBEHHBI BKJIAJ B
JeATENbHOCTD IPYIIIbI, BEICTPAUBATh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE,
MPOSIBIISIE TOTOBHOCTD pa3periarb KOHQIUKTHI.



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KosuyecrBo yacos
HaunmeHnoBaHue pa3iesioB H TeM yeKTpOHHbIE (LU POBbBIE)
Ne i/t Kourposbhubie | TIpakruyeckue
NMpoOrpaMMmbl Bcero oOpa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
Pa3nea 1. TennioBble siBJaIeHUs
1.1 CrtpoeHue U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/R8QZNCIPM
1.2 TermoBeie TPOLIECCHI 21 1 5 https://m.edsoo.ru/FI42ASVZA
Hroro no pazneny 28
Pa3nen 2. DinekTpruyecKkue 1 MAarHUTHbIE SIBJIEHUSA
2.1 ICKTPHICCKHE 3aPAIEI. 3APSKCHHbIC 7 | hitps://m.edsoo.r/R4AQORCTQ4
TeJa U X B3aUMOJICHCTBHE
2.2 IToCTOSHHBIN 2IEKTPUY ECKUNA TOK 20 2 7 https://m.edsoo.ru/PBOBOWS2B
2.3 MarauTHbIC SIBJICHUS 6 1 1.5 https://m.edsoo.ru/BULAFRBRA
2.4 DNeKTpOMarHuTHAsI UHAYKLUS 4 https://m.edsoo.ru/7QODS8EL15
Hroro no pasaeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 14.5
[TPOTPAMME '







IHOYPOYHOE IINTAHUPOBAHHUE
8 KNIACC

Ne
n/n

Tema ypoka

KoaunuecTBo yacoB

Bcero

KonTpoabHsbie
padoThI

IIpakTHueckue
padoThI

Jlara
H3Y4YeHUA

DJIeKTPOHHBIE HU(pPOBbIE
o0pa3oBaTesbHbIE peCypChl

OCHOBHBI€E ITOJIOKEHUS
MOJIEKYJIIPHO-KHUHETUY€CKON
TEOPUH U UX OTBITHBIC
MOATBEPKACHUS

https://m.edsoo.ru/10BIEJ8GQ

Macca u pa3mep aTOMOB U
MOJIEKY T

https://m.edsoo.ru/OMIN4E3EH

Mopenu TBEpIOro, KUIKOTO U
ra3000pa3HOr0 COCTOSIHHI
BEIleCTBA

https://m.edsoo.ru/HVW3WMRAS

OOBsicHeHue CBOMCTB TBEPAOTO,
JKUJIKOTO ¥ Ta3000pa3HOro
COCTOSIHMI BEIIECTBA HA OCHOBE
MOJIOKEHUIN MOJIEKYJISIPHO-
KMHETUYE€CKOU TEOPUH

https://m.edso0.ru/DJYTZQHSK3

Kpucrammueckue u amopgHbie
Tena

https://m.edso00.ru/8G73PVM40

CMaunBaHue ¥ KaWJUIIPHOCT.
IToBEepXHOCTHOE HATSHKEHHUE

https://m.edsoo.ru/7XZHOXTSK

TennoBoe paciuupeHue u
cKaThe

https://m.edsoo.ru/I3N30KS8L

Temnepatypa. Cs3b
TEeMIepaTypbl CO CKOPOCTHIO

https://m.edsoo.ru/SXSV6F15B




TEIIJIOBOI'O ABUMXXCHH S YaCTHUIL

Buytpennsis sneprusi. Cnoco0sl
M3MEHEHUS BHYTPEHHEN SHEpPruu

https://m.edsoo.ru/BBVCIOMH6

10

Bunp! Tennonepenauun

https://m.edsoo.ru/ WE4J3070P

11

VYpok-KoHpepeHuus
"IIpakTHUyeCKOE UCIOIb30BAHUE
TETJIOBBIX CBOMCTB BEIIECTB U
MaTepUaJOB B LENIX
sHeprocoepexeHus"

https://m.edsoo.ru/UU9 10QFZW

12

KomudaecTBo TeIIoThl. Y neabHas
TCIMIIOCMKOCTD

https://m.edsoo0.ru/8829 1 DDIZ

13

VYpaBHEHHE TEIIOBOro OajgaHca.
Terioo0MeH U TEILI0BOE
paBHOBeCHE

https://m.edso00.ru/P5S2QUVOIJE

14

JlabopaTopHas pabora
"UccnenoBaHue sIBJICHUSI
TEerI0o0MeHa NMpH CMEIIMBaHUU
XOJIOAHOU U ropsyer Bojibl"

https://m.edsoo.ru/FR2N6NSGV

15

Pacuer xonmuecTBa TCIIJIOTHI,
HCOGXOI[I/IMOFO JJI HarpCBaHUsA
TCJIa U BBIICIEICMOI'O UM IIpU
OXJIAXJCHUHN

https://m.edsoo.ru/JSMRA1APW

16

JlabopaTopnas pabora
"Onpenenenne yeabHOu
TEIJIOEMKOCTH BelecTa"

https://m.edsoo.ru/40IT1ZJAH

17

DHeprus TorimBa. Y aelbHas
TEIJI0Ta CrOpaHust

https://m.edso00.ru/683 AIXYWS

18

IInaBnenue u oTBEpAEBaHUE

https://m.edsoo.ru/THES A1PJF




KPUCTATIJIMYCCKUX TECJI.
Y,Z[CJILHaH TCILIOTA IJIaBJICHU A

19

JlabopaTopHas pabora
"Onpenenenne yneabHOu
TEIJIOTHI TIaBJICHUS Jibaa"

https://m.edsoo.ru/LCOXVHGHD

20

[TapooGpa3oBanue u
KoHJieHcanus. Mcnapenue

https://m.eds00.ru/COG4DQKML

21

Kunenue. YaenbHas Temiora
napooOpa3oBaHUs U

KOHJIEH Calluu. 3aBUCUMOCTh
TEMIIEPATypPbl KUIIEHUS OT
aTMOC(EpHOTO IaBJICHUS

https://m.edsoo.ru/Y7HDIM2GZ

22

BiaxHocTh BO3ayXa.
JlabopaTopnas pabora
"OnpeneneHne OTHOCUTENbHOMN
BJIAYKHOCTH BO3/1yxa"

https://m.edsoo.ru/7KP37W0J1

23

Pemienue 3aa4 Ha OIIpCaAcCICHUC
BJIA’)KHOCTH BO3ayXa

https://m.edsoo.ru/N4XJEXGAL

24

ITpuHLMIIBI PaOOTHI TEMIJIOBBIX
nsurareneif. [lapoBast TypOuHna.
JlBurarens BHyTPEHHETO
CrOpaHus

https://m.eds00.ru/6BKWSWYG6

25

KIIJI TenioBoro aBUraTes.
TemnoBble ABUTATEIN U 3aIUTA
OKpYXKaroIeil cpejibl

https://m.edsoo.ru/UJA3DRDOH

26

3aKOH COXpaHEHMS U
MpeBpalEHNs DHEPIUU B
TCIIJIOBBIX IIpOoLEeccax

https://m.edsoo.ru/B 1 KX6RPQ9




27

ITonroToBka K KOHTPOJILHOM
pabore 1o Teme "TemnoBbie
saBieHus. 3meHenue
arperaTHbIX COCTOSIHUN
Bemlecrsa'

https://m.eds00.ru/9AQ53CC7C

28

KonrtponeHas paboTa o teme
"TennoBrle IBJIEHU.
N3Mmenenne arperaTHbix
COCTOSHUH BeniecTna"

https://m.edsoo0.ru/0X03133KU

29

Onekrpusanus Ten. J[Ba poaa
ANEKTPUYECKUX 3aPsII0B

https://m.edsoo.ru/9E§SKDOMD

30

Ypok-uccnenopanue
"DnekTpu3anus Tea UHIYKLIKen
Y TIPU COMPUKOCHOBEHUN"

https://m.edsoo.ru/JALQFK67]

31

B3anMopneiicTBue 3apsKeHHBIX
ten. 3akoH Kynona

https://m.edsoo.ru/LIJCQZZS9

32

DNEeKTPUUECKOE MoJIe.
Hanpspxkennocts
aneKTpudeckoro nojs. [IpuHnun
CYIIEPIIO3ULIUU DJIEKTPUYECKHUX
oJIen

https://m.eds00.ru/N79CZGZ1]

33

Hocurenu snextpudeckux
3apsA0B. DJIEMEHTapHbIN 3apsi.
Crpoenue aroma

https://m.edsoo.ru/AFOIKADMV

34

[IpoBOAHUKY U TUINEKTPUKH.
3aKOH COXpaHEeHUs
AIIEKTPUYECKOr 0 3apsiia

https://m.edsoo.ru/USJR991PB

35

Pemienue 3a1a4 Ha MpuMeEHEHUE

https://m.edso0.ru/SXWWOSWIJ5




CBOICTB IEKTPUUECKUX 3aPsI0B

36

DNEeKTpUYECKUM TOK, YCIOBUS
ero cyuectsoBanus. lcTounnku
AIIEKTPUUECKOI0 TOKA

https://m.edsoo.ru/ISIMP3J3M

37

JlelicTBUS DIIEKTPUUECKOTO TOKA

https://m.edso0.ru/QSWUTCKVT

38

VYpok-uccinenosanue "JleiictBue
ANEKTPUY ECKOT'0 OIS Ha
MPOBOAHUKH U AUAJIEKTPUKH"

https://m.edsoo.ru/ZHMKZM4JU

39

DNEKTPUYECKUN TOK B METaJIIax,
JKUJIKOCTSIX U razax

https://m.edsoo.ru/E4COOOYPF

40

DnexTpuvecKas 1uenb u eé
COCTaBHBIE YaCTH

https://m.edsoo.ru/ROW7KUDDO

41

Cuna Toka. JlabopaTtopHas
pabota "M3mepenue u
peryjimpoBaHue CUibl Toka"

0.5

https://m.edsoo.ru/9_HH7UNJI

42

DJEKTpUYECKOE HAIPSIKEHUE.
Bonbt™merp. JlaboparopHas
pabora "M3mepenue u
peryaupoBaHue HanpsKeHus"

0.5

https://m.edsoo.ru/X7PO0JOFGH

43

COHpOTI/IB.HeHI/IC IMpOBOAHHKA.
VY ensHoe conpoTUBIIEHUE
BEILIECTBA

https://m.edsoo.ru/ESUO0SPC4G

44

JlabGopaTopHas pabora
"3aBUCUMOCTD 3JIEKTPUUECKOTO
COMPOTUBIICHHSI IPOBOJHUKA OT
€ro JJIMHBI, LT0IIATN
MOMNEPEYHOr0 CEUCHUS U
Martepuaa"

https://m.edso0.ru/4JDASGZNX




45

3aBHUCUMOCTH CHJIBI TOKA OT
HanpspkeHus. 3akoH Oma aist
ydacTka 1enu

https://m.edsoo.ru/VEZPE7Q80Q

46

JlabopaTopnas pabora
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA, UIYIIEro Yepes3
PE3UCTOP, OT CONPOTHUBIICHHUS
pEe3UCTOpa U HAIPsDKEHUS Ha
pe3uctope"

https://m.edsoo.ru/X5STHIN3RM

47

IlocnenoBarenpHOE U
napajieIbHOE COSTMHEHUS
HpOB OOHHUKOB

https://m.edso00.ru/HJ990Q3493

48

JlabGopaTopHas pabora
"[IpoBepka mpaBuIIa CIOKEHUS
HANPSIKEHUH TIpU
MOCJIEIOBATEIbHOM COEANHEHUN
JIBYX PE3UCTOpPOB"

https://m.eds00.ru/VNOQ3VYPOTS

49

JlaGopartopHas paboTa
"ITpoBepka mpaBuiIa ISl CHIIBI
TOKa MpH MapajuieIbHOM
COEIMHEHUH pe3ucTOpoB"

https://m.edsoo.ru/DPAXG8PZJ

50

Pemenue 3aga4 Ha IIPUMCHCHUC
3akoHa Oma I pa3JIM4HOro
COCANHCHUS ITPOBOJHUKOB

https://m.edsoo.ru/19ZEFK7Z74

51

PaGoTa 1 MOITHOCTH
AIEKTPUYECKOr O TOKA. 3aKOH
xoynsa-Jlenna

https://m.edsoo.ru/40AIXYN3H

52

JlaboparopHas pabora
"Onpenenenue pabOTHI U

https://m.edsoo.ru/VR92VS8JHA




MOIIHOCTH AJIEKTPHIECKOTO
TOKa"

53

DJIEKTPUYECKHE IETTU U
NOTPEOUTENN NEKTPUUECKOM
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

https://m.edsoo.ru/1L.3KZ2XI.M

54

ITocTossHHBIC MAarHUTHI, UX
B3aWMOJIEHCTBUE

https://m.edsoo.ru/KL 1ZHIKQF

55

Ypok-uccinenoanue "M3yuenue
[10JI€i HOCTOSIHHBIX MAarHUTOB"

https://m.edsoo.ru/1GL7RIJQOR

56

MarsutHoe noje. MarautHoe
Hoje 3eMJIM U €ro 3HaUeHUE JUIST
’KA3HU Ha 3eMiie

https://m.eds00.ru/R3IXXJCRVK

57

[ToaroroBka Kk KOHTPOJILHOU
pabote 1o Teme
"DnekTpudecKue 3apsiibl.
3apspKEeHHBIE Tella U UX
B3auMoAeHcTBUA. I10CTOIHHBIN
JEKTPUY ECKUH TOK"

https://m.edsoo.ru/RTAI1IB1CS

58

KontposnpHas pabora 1o reme
"DnexTpuyeckue 3apsaabl.
3apspKeHHBIE Tela U UX
B3auMoznercreus. IlocTosHHbIN
AJIEKTPUYECKHUM TOK" /
Bcepoccuiickas nmpoBepoyHas
pabora

https://m.edsoo.ru/ZISSW4Z7TW

59

PesepBHbIii ypok. Pabora ¢
TekcTamu 1o Teme "IlocTossHHbIN
AIIEKTPUYECKHI TOK" /

https://m.edsoo0.ru/EQRLKPT1U




Bcepoccuiickas nmpoBepoyHas
pabora

60

OneiT Opcrena. MarautHoe
10JI€ DJIEKTPUYECKOT O TOKA
MarauTHoe 1oJie KaTyIIKH C
TOKOM

https://m.edsoo.ru/PC1 DM V4ID

61

[TpumeHeHune 3MeKTPOMarHUTOB
B TexHuke. JlabopaTopHas
pabota "U3yuenue neicTBus
MarHUTHOTO TOJIST Ha TPOBOJHHUK
¢ TOKOM"

0.5

https://m.edsoo.ru/KG8XDIUWD

62

DNeKTpOABUTATENb TOCTOSHHOIO
ToKa. Mcnonb3zoBanue
3JIEKTPOIBUTaTENEH B
TEXHUYECKUX YCTPOMCTBaX U Ha
Tpancnopre. JlaboparopHas
paboTa "KoHcTpynpoBaHue u
u3ydeHue padoThl
aNeKTpoaBUraresns"

https://m.edsoo.ru/7VYQQDMFEN

63

Omnpitel @apajnies. 3akoH
AJIEKTPOMArHUTHOM UHIYKIIUH.
[IpaBuno Jlenua

https://m.edsoo.ru/YSDW34FV0

64

Dnexrporenepatop. CriocoObl
MOJTyYEHHUSI SIIEKTPUUECKON
SHEPruu. DIEKTPOCTAHLIMH HA
BO300HOBJIIEMBIX HCTOUHUKAX
SHEePrUH

https://m.edsoo.ru/LM1C70D7A

65

ITonroToBka K KOHTPOJILHON
pabote o Teme

https://m.edsoo.ru/GES9PNC8B




"DIeKTpUYECKUE U MarHUTHBIE

sIBJICHUA"

66

KonrtponeHas pabota o teme
"DNEeKTpUYECKUE U MAarHUTHbBIE
sIBJICHUS "

https://m.edsoo.ru/APBXXTADS

67

PesepBubiii ypok. Pabora ¢
TekcTaMu 1o TeMe "TemnoBeie
sBJIcHUA"

https://m.eds00.ru/4B8GKYQ1X

68

PesepBHbIii ypok. Pabota ¢
TEKCTaMH 10 TeMe "MarHuTHeIe
siBJIcHAA"

https://m.edsoo.ru/ISHXLLTXX

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

14.5




IMPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMbBI OCHOBHOI'O
OBIIETO OBPA3OBAHUSI

8 KUIACC

Kon
NMPoBEPSIEMOT0
pe3yJibTara

IIpoBepsieMble mpeAMeTHbIE Pe3YJIbTAThl 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusi

1.1

HUCIIOJIBb30BaTh IOHATHUA

1.2

pas3jinyaTb SABJICHUA 110 OINHUCAHHUIO HX XapPaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPUPYIOINUX JAaHHOC (bmnqemcoe SABJICHUC

1.3

pacno3HaBaTh IPOSBICHUE H3YYEHHBIX (U3UUYECKUX SBJICHUN B
OKpYXaloIlleM MHUpe, B TOM uucie (pu3ndeckue SBICHUS B NPUPOIE,
IIpU 3TOM HEPEBOAUTH NPAKTHUUECKYIO 3a7auy B y4eOHYIO, BBLACIATH

CYILECTBEHHBIE CBOICTBA (TTPU3HAKH) (PU3HUUECKUX SBICHUM

1.4

OIUCHIBATh M3yYCHHbIE CBOHCTBA Tel M (U3MYECKUE SBICHUSA,
UCTONBb3ysl (U3NYECKHE BEIUYHMHBI, NPU ONHMCAHUM TPaBUIBHO
TPakTOBaTh  (U3UYECKHH  CMBICA  MCIOJBb3YEMBIX  BEJIMYHH,
0003HauEHUS U €AUHULIBI (PU3NYECKUX BEIMUYUH, HAXOAUTh (HOPMYIIbI,
CBS3BIBAIOLIME JAHHYIO (U3UYECKYI0 BEJIMUMHY C JpYyTUMHU
BEIMYMHAMH, CTPOMTh TpaUKH  HM3YYEHHBIX  3aBUCHMOCTEH

(I)I/ISI/I‘IGCKI/IX BCIIMYNH

1.5

XapaKkTepu30BaTh CBOWCTBA TeJ, (U3NYECKUE SIBJIEHHUS M IPOLECCHI,
UCIOJIb3Ysl M3YyYECHHBIE 3aKOHBbI, IIPU O3TOM JaBaTb CIOBECHYIO
GOopMyNIUpOBKY 3aKOHAa M  3allUChIBaTh €ro MaTeMaTHYECKOe

BBIPAKCHUEC

1.6

O0BSICHATD (PU3MUECKHE MPOIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHUTyalluii TMPaKTHKO-OPUEHTUPOBAHHOTO  XapaKTepa:
BBISBIIATh ITPHYMHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSICHEHUE M3 |
— 2 JIOTMYECKHUX IIaroB ¢ MoMompi 1 — 2 u3ydyeHHBIX CBOMCTBa

¢bu3nyecKux sBJIEHUH, PU3NUECKUX 3aKOHA HJIM 3aKOHOMEPHOCTH

1.7

pemarh pacy€THble 3aauyd B 2 — 3 AEHCTBUSA, UCHOJb3Ys 3aKOHBI U
(bopMyIbl, cBsi3bIBaIONIME (U3NISCKUE BETMYUHBI: HA OCHOBE aHaJH3a

YCJIOBU 3ala4U 3allMCbIBATh KPATKOC YCIIOBHUC, BBIABIIITD HEAOCTATOK




JaHHBIX [JJIs1 PEIIEeHUs 3aJauyd, BBIOMpPATh 3aKOHBI U  (OPMYJIbI,
HeoOXoauMble i €€ pelieHus, IPOBOAUTh pacuéTbl U CPaBHUBATH
MOJlyYeHHOE 3HayeHue (U3MUECKON BEJIWYMHBI C H3BECTHBIMU

JaHHBbIMH

1.8

pacro3HaBaTh HpPOOJIEMbI, KOTOpble MOXXHO PELIMTh MPU MOMOIIU
(bU3NYECKUX METOJI0B, UCITOJIB3YS OMKCAaHNE UCCIIEOBAHMUS, BBIICIATh
IIPOBEPAEMOE IPEANOJIOKECHUE, OLEHUBATH IPABUIBHOCTb IIOpsIKa

MPOBECACHUS UCCICAOBAHUSA, NCIIATh BHIBOJABL

1.9

MPOBOAUTH OMNBITHI MO HAOMIOJEHUIO (QU3UYECKUX SIBICHUM WIN
¢usnyeckux  CBOMCTB  Ten:  (OpMynIHpoBaTh  IpOBEpsSEMbIE
NPEANONOKEHUs, CcoOMpaTh  YCTAaHOBKY U3  IPEIIOKEHHOI O

000py10BaHMs, OIMCBIBATH X0 ONBITa U (POPMYIUPOBATH BHIBOJIbI

1.10

BBIIIOJIHATE IPSMBIE W3MEPEHHS C HCIOJIB30BAHUEM aHAJIOI OBBIX
puOOPOB U TaTYMKOB (PU3UUYECKUX BEIUYUH, CPABHUBATH PE3YJIbTAThl

MU3MEpPEHUN ¢ y4€TOM 3aJJaHHON a0COIFOTHON MOTPEIIHOCTH

1.11

IPOBOAUTh  HCCIEIOBAHHE 3aBUCHUMOCTHM  OAHOM  (QuU3MUECcKOn
BEJIMYMHBl OT JAPYrOd C HCHOJb30BAHUEM IHPSAMBIX HW3MEPEHUM:
IUIAHUPOBATh HCCIIEAOBAaHUE, COOMpAaTh YCTAaHOBKY M BBINOJHATH
U3MEpEHHsI,  CleAysd  TNPEAJIOKEHHOMY  IUIaHy, (HUKCHPOBATh
pe3yabTaThl MOJY4YeHHOW 3aBUCUMOCTH B BUAE TaOIUIl U TpaHuKoB,

ACJIAaTb BBIBOJBI I1O PE3YyJIbTaTaM UCCICIOBAHHA

1.12

NPOBOJUTH  KOCBEHHBIE  HM3MEpeHHs  (PU3MYECKMX  BEJIMYMH:
IUTAaHUPOBATh U3MEPEHMsI, COOUPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY,
Clieqysl TPENJIOKEHHONM MHCTPYKLMHM, W BBIYKMCIATH 3HAYEHUE

BCIIMYHMHBI

1.13

coOyrolaTh NIpaBUjla TEXHUKM 0O€30MacHOCTH Ipu padore ¢

1abopaTOPHBIM 000PY0BAaHUEM

1.14

XapaKkTepu3oBaTh IPUHLMIBI JEHCTBUS H3YYEHHBIX HpPHUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa HMX OINMCAHMSA, HCIOIb3Ys
3HAHUS O CBOMCTBaX (U3MYECKUX SBICHHMM U HEOOXOAMMBbIE

(I)I/I3I/I‘IGCKI/IC 3aKOHOMCPHOCTH

1.15

pacno3HaBaTh MPOCTBIC TCXHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIIbHBIC
HpI/I60pBI Mo CXeMaM U CXCMATUYHBIM PHCYHKAM, COCTABJIATH CXCMBbI
QJICKTPUICCKUX I.ICHCI71 C TMOCJICHAOBATCIIBHBIM W HapalJICJIbHBIM

COCOMHCHHUEM QJICMCHTOB, pas3ianvdas YCJIOBHBIC 0003HAYECHHUS




2JIEMEHTOB JJIEKTPUYECKUX L eneil

1.16

MPUBOAUTH TMPUMEpPbl (HAXOAUTh HMHOOPMAIIMIO O IpUMEpPax)
MPAKTUYECKOTO UCIOJIb30BaHUSA (PU3NYECKUX 3HAHUM B TTOBCEIHEBHOM
KU3HM 111 o0OecriedeHus O€30MacCHOCTH TpU  OOpaleHuu ¢
npudopaMu U TEXHUYECKUMHU YCTPONCTBAMHU, COXPAHEHUS 370POBbS U

COOJIIO/IEHNSI HOPM DKOJIOTUYECKOT0 MTOBEICHUS B OKpY KalolIel cpene

1.17

OCYIICCTBJIATH IMOUCK I/IH(l)OpMaHI/II/I (bHBI/IquKOFO COACpPIKAaHHUA B CCTU
I/IHTepHeT, Ha OCHOBC HMCHOIINXCA 3HAaHUN U HYTéM CpaBHCHH
JOIMOJIHUTCIIBHBIX HWCTOYHHKOB BBIICIATH I/IH(bOpMaHI/IIO, KOTOpas

ABJIIETCS IPOTUBOPEUNBOI MJIM MOKET OBITh HETOCTOBEPHOM

1.18

WCTONb30BaTh MNpPU  BBINOJHEHUH Y4E€OHBIX 3aJaHUil  Hay4YHO-
MOMYJISPHYIO JIUTEPATypy (QU3NUECKOrO COAEp)KAaHUS, CIpPaBOYHBIE
MaTtepuaibl, pecypchl ceru VHTepHer; Biagerb npuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, Ipeodpa3oBaHus MHPOpPMALUK U3 OTHON

3HAKOBOW CHCTEMBI B JIPYT'YIO

1.19

CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIC I KPATKHE YCTHBIE COOOIICHHUS,
0000mas uH(OpMAIMIO W3 HECKOJBKUX HCTOYHUKOB (HHU3HUUECKOTO
CollepXaHUsi, B TOM YHCIE MYyOIMYHO TPEACTABIATh pPE3YIbTAThI
MPOEKTHOM WJIM HCCIENOBATEIbCKONW JIESITEIBHOCTH, IIPH HTOM
rPAMOTHO MCIOJIb30BaTh H3YyYEHHBIM IOHATHMHBIN ammapar Kypca

(I)I/ISI/IKI/I, COIIPOBOXAATHb BBICTYIIJICHHUC HPCSCHTaHHCﬁ

1.20

IIPU BBINOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIEIOBAHUN (PU3MUECKHX
IIPOLIECCOB pacHpeneNiaTh 00SI3aHHOCTU B IPYIIE B COOTBETCTBUU C
[IOCTABJICHHBIMUA  3aJa4yaMH, CIECIUTh 3a BBIIOJHEHHEM IlIaHa
NEUCTBUH M KOPPEKTUPOBATh  €ro,  aJeKBAaTHO  OLICHMBATHb
COOCTBEHHBIM BKJIaJ B JACATEIbHOCTb TIpYIIBI, BBICTpaUBaTh
KOMMYHUKAaTUBHOE  B3aUMOJEHUCTBUE,  NPOSABJIASL  T'OTOBHOCTH

paspemniaTh KOH(IUKTHI




ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KNIACC
Kon Kon
IIpoBepsiemMble 3JIeMEHTBI COEPKAHHSA
pasnena 3J1eMEeHTAa
TEIIJIOBBIE ABJIEHUA
OCHOBHbBIE TIOJOXKEHHUS  MOJIEKYJISIPHO-KUHETHUECKOMN
6.1 TEOpUU CTPOEHHUs BewiectBa. Macca U pa3mepbl
' MoneKysl.  OnelITbl, HOATBEPKIAIOIIME  OCHOBHBIC
IIOJIO’KEHUS MOJIEKYJIIPHOKMHETUY €CKOM Teopun
Mopenun  TBEpHOro, JKMIKOrO U ra3000pa3HOro
6.2 coctossHuil BemiecTBa. Kpucrammmueckue u amopgHbie
Tena
OOBsICHEHUE CBOMCTB ra30B, XKUIKOCTEH M TBEPABIX TEI
6.3 Ha OCHOBE IIOJIOKEHHH MOJIEKYJISIPHOKHHETHYECKON
TEOpUU
6.4 CMmauMBaHUe M KallWJUIIPHBIE SIBJICHUS
6.5 TennoBoe pacmmpeHue u cxaTue
6 66 Temnepatypa. CBs3pb TeMmMIepaTypbl €O CKOPOCTBIO
. TETJIOBOTO JIBUKEHHS YaCTHI]
67 Buytpennss sneprus. Crioco0bl U3MEHEHNs BHYTPEHHEN
. SHEPruu: Temionepeaya u CoBeplIeHne padoThl
63 Buael Tennonepeaaun: TEIONPOBOIHOCTb, KOHBEKIIMS,
' U3Iy4eHHUE
KommuectBo  Temnotel.  YaenbHas — TEIUIOEMKOCTH
6.9
BEIIIECTBA
TemiooOMEH U TEMJOBOE paBHOBECHE. YpaBHEHHE
6.10
TEerI0Boro OanaHca
611 IInaBneHue u oTBEpAEBaHNE KPUCTAIIMYECKUX BEIIECTB.
. VY aenpHas TEMIOTA MJIABJIECHUS
6.12 [TapooOpa3oBanne W  KoHAeHcauusa. Vcmapenwue.

Kunienne. YaenbHas  Temmota  mapooOpa3oBaHUS.




3aBUCHMOCTh TEMIEPAaTypbl KUIIEHUS OT aTMOC(EpHOro

JaBJICHUSI

6.13

Brnaxuocts BO3ayXxa

6.14

OHeprus TOIUIMBA. Y AeNbHAs TEIUIOTa CrOPAHUS

6.15

[TpuHuner  paboter  TeroBbix — nBurareneit  KITJ]
TEMJIOBOT'O JBUTATENA. TerioBble IBUTATEIN W 3allUTa

OKpY’KAIOILEH CpeJIbl

6.16

3akoH COXPaHCHUS U MMPCBpALICHUA S9HCPIruu B TCIIJIOBBIX

nporeccax

6.17

[TpakTyeckue pabOTHI:

OnelTel 1O OOHApY)XEHUIO  ACMCTBHS  CHI
MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbIThl 0 BBIPAUIMBAHUIO KPHUCTAIOB MOBapEHHOM
COJIM MJIM caxapa.

OnpiTel MO0 HAOMIOACHHUIO TEMJIOBOTO pacIlMpeHUs
ra3oB, XKHJIKOCTEH U TBEPABIX TEJ.

Omnpenenenre naBleHUs BO3Ayxa B OaJUIOHE MITIPHUIIA.

OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHUS
BO3/[yXa OT ero o0bEMa U HarpeBaHUs UM OXJIAXKICHHUS.

[TpoBepka rUMoTe3bl JUHEHHONW 3aBUCUMOCTU JUIMHBI
CTOJIOMKA >KHJKOCTH B TEPMOMETPHUUYECKOM TpyOKe OT
TeMIepaTyphl.

Habmonenne naMeHeHus BHyTpEeHHEW YHEPrUM Telna B
pe3yJlibTaTe Terionepenays U padoThl BHEIIHUX CHJL.

Hccnenosanue SABJICHUSA Terniaoo0MeHa pu
CMEIIMBAHUU XOJIOJHON U TOPSAYEN BOMIBL.

OrnpenenieHne KOJIUYECTBA TEIJIOThI, IOJYy4YEHHOI'O
BO/IOM TMpU TEMmJIOOOMEHEe C HarpeThiM MeTaJUIHYEeCKUM
LUIUHPOM.

Onpenenenue yaeabHON TEMTOEMKOCTH BEILIECTBA.

Hccnenosanue npoiecca ucnapeHus.

Omnpeznenenne OTHOCUTENBHON BIAXKHOCTH BO3yXa.

OmnpeneneHue yAeabHON TEIIOTHI IIABJICHUS JIbJA.




6.18

dusnyeckue SBJICHUS B NPHPOJC: IMOBEPXHOCTHOE
HAaTsOKCHUE W KAllMJUIAPHBIC ABJICHHA B IIPUPOAC,
KpPHUCTAJLJIBI B TIpHpoje, ninydenne ColHIIa, 3aMep3aHne
BOZ0EMOB, MOpPCKHE Opu3bl; 00pa3oBaHKE POCHI, TYMaHa,

HUHes, CHera.

6.19

TexHuueckne yCTpPOWCTBA:  KaNWJULAPbI, IPUMEpPHI
WCIOJIB30BAaHUsl KPUCTAIJIOB, *XUAKOCTHBIM TEpPMOMETD,
JATYMK TEMIIEpaTypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, TUTPOMETpBI, TCHUXPOMETp, MapoBas TypOuHa,

JABUTaTC/Ib BHYTPCHHECT O CIrOPAaHH.

SJIEKTPMYECKHUE U MAT'HUTHBLIE ABJIEHUA

7.1 Onextpusanus Tedl. J{Ba poja 3JIeKTPHYECKUX 3apsaa0B
B3aumoneicteue 3apsokeHHbIX  Ten.  3akoH  Kynona
7.2 (3aBHCUMOCTb CHJIBI B3aUMOJIEUCTBUS 3apSKEHHBIX TNl OT
BEJIMYMHBI 3apSAT0B U PACCTOSHUS MEX]TY TEIaMH )
OnekTpuyeckoe noise. HanpsEHHOCTh 3JIEKTPHUYECKOTO
7.3 nosist. [IpyHOMO Cynepno3uiuu dJIEKTPUUYECKUX IOJIEH
(Ha KaYEeCTBEHHOM YPOBHE)
Hocurenn »snexkTpuueckux 3apsjioB. OjIeMEHTapHBIN
7.4 anekTpuueckui 3apsaa. Ctpoenue aroma. [IpoBogHuku u
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHMs JIEKTPUYECKOr 0 3apsiia
oy ONeKTpUyecKui  TOK.  YCIOBHUSA  CYLIECTBOBAHMS
. AJEKTPUYECKOr 0 TOKA. VICTOYHUKH TOCTOSIHHOTO TOKa
JewcTBus 3JIEKTPUIECKOrO TOKA (TenoBoe,
7.7 XUMHYECKOEe, MAarHUTHOE). OJIEKTPUYECKUH TOK B
JKUJKOCTSIX U razax
Onekrtpuyeckas uenb. Cuia Toka. DJIEKTPUUECKOE
7.8
HapsHKeHH e
9 ConpoTtuBieHue IIPOBOJIHUKA. YaensHoe
. COIIPOTHUBJICHUE BEIECTBA
7.10 3akoH OMa /1715 yyacTKa LenH




ITocnenoBaTenbHOE u mapaJiiCJibHOC COCAMHCHUC

7.11

MIPOBOJTHUKOB

PaGota u MOIIHOCTH JIEKTPUYECKOrO0 TOKA. 3aKOH
7.12

xoyisa — Jlenna

DNEeKTpUYECKUEe LEeNu U MOTPEOUTENTH HJIEKTPUUYECKOU
7.13

sHepruu B ObITy. KopoTkoe 3aMbikaHue

ITocrossHHBIE MarHuThl. B3anMoaelCcTBHE IMOCTOSHHBIX
7.14

MarHuTOB

MarautHoe moje. MarautHoe moje 3eMiId U €ro
7.15

3Ha4YEeHHE JJIs1 )KU3HU Ha 3emMiie

OmneIT Opcreaa. MarHuTHOE 10JI€ MIEKTPUUIECKOTO TOKA.
7.16

[IpumeneHue 3JIeKTPOMAarHuTOB B TEXHUKE

JelicTBUE MarHUTHOIO TMOJII HA IMPOBOJHHUK C TOKOM.

DJIEKTPOABUTATEND MOCTOSHHOIO TOKa. Mcrons3oBaHue
7.17

3JIEKTPOJIBUTaTENIEd B TEXHUYECKHUX YCTPOMCTBAX M Ha

TpaHcHopTe

Onbrtel  @apaned.  SIBieHHe  3JIEKTPOMArHUTHOU
7.18

nHaykuuu. [Ipasuno Jlenna

DNEKTpOreHepaTop. Croco6wl MOTy4eHUs
7.19 EKTPUYECKOH  DHEPrumu. ONEeKTpOCTaHIMM  Ha

BO300HOBJIIEMBIX UCTOUHHKAX SHEPrUU

[TpakTHyeckue paboOTHI:

OnbITHl 110 HAOIIOACHUIO AJIEKTPU3ALMH Tel WHIYKIHEH

Y TIPU CONPUKOCHOBEHUHU.

UccnenoBanue neWcTBUS DJIEKTPUYECKOrO TOJIS  Ha

MIPOBOJHUKH U JTUAIEKTPUKHU.
7.20 COopka u mpoBepka pabOTHl AIEKTPUUYECKOW IIeNn

MOCTOSIHHOT'O TOKA.

W3mepeHne U peryJIupoBaHue CUIIbI TOKA.

W3MepeHue u peryImpoBaHue HAIPSKEHUSI.
HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILIETO YEpeE3

PE3UCTOP, OT COIIPOTUBJICHUA PC3UCTOPA U HAIIPSIKCHUA




Ha pPe3UCTOpE.
OnpITsl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh
AJIEKTPUYECKOI'0 COMPOTUBJICHUS] MPOBOJHUKA OT €ro
JUIMHBI, TIJIOIA/IU TIOTIEPEYHOr0 CEYEHUs U MaTepuara.

[IpoBepka mpaBuia CIOXKEHUS  HAINpPSDKEHUM  IpU
[IOCJIEIOBATEIbHOM ~ COEIMHEHUH [BYX PE3UCTOPOB.
[TpoBepka mpaBuia Uisl CHJIBI TOKAa MPHU MapajieTbHOM
COeOMHEHUH  pe3ucTtopoB. OmpeneneHue  padOTHI
IEKTPUYECKOr0 TOKAa, HAYIIEro 4Yepe3 Pe3Uucrop.
OnpeneneHne  MOIIHOCTH  3JIEKTPUUYECKOTO  TOKa,
BBIICJIIEMOM Ha pe3ucTope. McenenoBanue 3aBUCUMOCTH
CHJIBI TOKA, MAYILIEro 4epe3 JaMIIOUKy, OT HaNpsSKEHUs
Ha Hell. Onpenenenue KII/[ HarpeBatens. MccnenoBanue
MarHUTHOTO B3aWMOJAEHUCTBUSI TOCTOSIHHBIX MarHHUTOB.
W3ydyeHre MarHuTHOT O MOJIs IOCTOSIHHBIX MAarHUTOB MPU
uxX oObemquHeHMH W pazaeneHuu. lccremoBanwue
JEMCTBUSI NIEKTPUUECKOI0 TOKa Ha MAarHUTHYIO CTPEJIKY.
OneITel, JAEMOHCTPUPYIOIIME  3aBHUCHUMOCTb  CHJIBI
B3aMMOZCHCTBUSA KaTyLUIKH ¢ TOKOM U MarHuTa OT CHJIBI
TOKa ¥ HallpaBJIeHUs TOKa B KaTylike. l3yueHue

}IGI‘/'ICTBI/ISI MArHuTHOro I1moJri Ha MNPOBOJHHK C TOKOM.

KoncrpynpoBanue u U3y4eHue paboThI
JJIEKTPOABUTATEIIA. N3mepenune KII
UIEKTPOJBUTATEIIBHON YCTaHOBKH. OneiTel 1O

HUCCIICAOBAaHNIO SABJICHUA 3J'IeKTp0MaFHPITHOﬁ HHAYKIOUUW:
HUCCIICAOBAHME M3MEHEHHM 3HAUeHUS U HaIlpaBJICHUA

WHIYKIIMOHHOT'O TOKa

dusznyeckue SABICHUS B MPHPONE: DIEKTPUUECKUE

SABJICHUA B aTMOC(l)Cpe, SJICKTPHUICCTBO JKHUBbBIX

7.21 OpPraHU3MOB, MarHUTHOE TI0JIe 3eMJIH, JApeid MOIIOCOB,
POJIb MAarHUTHOT'O MOJIS JUIS KU3HU Ha 3emile, MOJSIPHOE
CHUSIHHE

7.22 TexHuueckre yCTpPOMCTBA: JJIEKTPOCKOI, aMIIEepMeETp,




BOJITMETP, PEOCTaT, CUETUMK SJIEKTPUUECKONW SHEpruu,
3NIEKTPOOCBETUTEIbHBIE  HPUOOPBI,  HarpeBaTesIbHbIC
AIIEKTPOIIPUOOPHI (mpumepsr), AJIEKTPUYECKHE
NPEAOXPAHUTENIH, DJIEKTPOMArHUT, AJIEKTPOJBHUIaTENb

IMOCTOAHHOI'O TOKa, I'CHEPATOP MOCTOAHHOI'O TOKa




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3VJIbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOT'PAMMBI OCHOBHOI'O OBIIIETO OBPA3OBAHUSI

Kon
NpoBEPsIEMOT0
TpeOoBaHMs

IIpoBepsiemMbie TPeOOBaHUS K NPEAMETHBIM pe3y/1bTaTam
0a30BOIr0 YPOBHSI OCBOEHMSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOTI0 00111ero o0pazoBanus Ha ocHoBe PT'OC

ITonnmanue pomu  u3uku B HAYdYHOM  KapTHHE  MHpa;
copMupoBaHHOCTH 0a30BBIX MPEACTABICHUN O 3aKOHOMEPHOW CBSI3U
U II03HABAa€MOCTH SBJIEHUN MPUPOIABI, O POJIM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeil poau GU3MKK B Pa3sBUTUU
€CTeCTBEHHBIX HAayK, TEXHMKM M TEXHOJOIMi, 00 3BOJIOLUHU
Gu3NUecKUX 3HAHUN M MX POJIM B I[EIOCTHOW €CTECTBEHHOHAYYHOMH
KapTUHE MHpa, O BKJIAJ€ POCCHUMCKMX U 3apyOeKHBIX Y4EHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOL[ECCOB OKPYXAIOLIETo

MHpa, pa3BUTUC TCXHUKHU U TEXHOIOTHI

3HaHUs O BUAAX MaTepuu (BELIECTBO M I0JIE), O JABM)KEHUHU Kak
croco0e CyIecTBOBaHUS MaTepuu, 00 aTOMHO-MOJIEKYJISIPHOW TeOpUu
CTPOEHHUSI BEIIeCTBa, O (PU3MUECKON CYUIHOCTH SBJIECHUN MPUPOJIBI
(MEXaHMYECKHUX, TEIUIOBBIX, DJJIEKTPOMAarHUTHBIX W KBAHTOBBIX);
YMEHME pa3anyaTh SIBJICHUS 10 ONMCAHUIO UX XapaKTEPHBIX CBONCTB U
Ha OCHOBE OITBITOB, JIEMOHCTPHUPYIOLINX TaHHOE (PH3UUECKOE SIBIICHHE;
YMEHHE pacro3HaBaTh MPOSBIEHUE U3YUYEHHbIX (PU3NUYECKUX SBICHUN
B OKpYXaloIlleM MHpE, BbIIENSsl HX CyIIeCTBEHHbIE CBOICTBa

(Tpu3HaKHU)

Biiagenne ocHOBamMM IOHATHMHOIO ammnapara M CHMBOJIUYECKOrO
s3bIKa (PU3MKU W UCIOJB30BAaHUE WX JJIA pElIeHUs Y4eOHBIX 3ajad;
yMEHHE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MUECKUE SBJICHUA U

MPOLIECCHI, UCTTONB3YsI PyHIaMEHTaIbHbBIE U YMITUPUYECKUE 3aKOHBI

VYMeHue onuckiBaTh HU3YUYCHHBIC CBOMCTBA TEI U (I)I/I3I/I‘IGCKI/IC SBJICHUA,

UCIOJNB3Ys GU3NUECKHE BEITUIMHBI

Bnagenue ocHOBaMH METONOB HAyYHOTO TIO3HAHHS C Y4ETOM
coOumoieHust mpaBuil O6e30macHOro TpyAa: HabmoaeHue (Gpu3muecKux
SIBIICHUI:

YMEHHE CaMOCTOATEIbHO COOMpaTh IKCHEPUMEHTAJIbHYIO YCTaHOBKY




W3 JaHHOTO HaOopa 00OpYIOBaHUS MO WHCTPYKIMHU, OMUCHIBATH X0
OIbITA U 3aIIUCHIBATh €0 PE3YJIbTaThl, (POPMYJINPOBATH BHIBOJIBI;
MPOBEACHUC MPAMBIX U KOCBCHHBIX I/ISMepeHI/Iﬁ CI)I/ISI/I‘-IGCKI/IX BCIIMYUH:
yMEHUE IUIAaHUPOBATh HM3MEPEHHUS, CaMOCTOSATEIBLHO COOHMpaTh
SKCIICPUMCHTAJIbHYIO YCTaHOBKY 110 HHCTPYKIIUH, BBIYUCIIATH
3HAYCHUC BCJIWYWHBI U aAHAJIU3UPOBATL IMOJYUYCHHBIC PE3YJIbTATHI C
y4E€TOM 3aJaHHOU ITOTPELIHOCTH PE3YIbTATOB U3MEPEHUN;
MMpOBCACHHUC HECIIOXHBIX OKCIICPUMCHTAJIbHBIX HCCHCHOBaHHﬁ;
CaMOCTOSITENTBHO ~ COOMpaTh AKCIHEPUMEHTAJbHYIO YCTAaHOBKY U
MMPOBOIUTDH HUCCIICO0OBAHUC 10 HHCTPYKIIUH, OpCaACTaBJIATH
MOJIYYCHHBIC 3aBHCHUMOCTU (I)I/I?:I/I‘-ICCKI/IX BCIIMYNH B BHUJC Ta6JII/ILI u
rpauKoB, yYUTBHIBATh NOTPEIIHOCTH, AEJIaTh BBIBOJBI 10 pe3yjbTaTaM

HUCCIICAOBAaHHUA

[loHnmaHue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MoJesel
(MaTepuaipHas TOYKa, aOCOMIOTHO TBEPAOE TENO, MOJEIH CTPOCHHUS
ra3oB, XHMJIKOCT€Hl M TBEPABIX TeJ, IUIAHETApHash MOJeNb aToMma,
HYKJIOHHAas MOJI€Jb aTOMHOIO f7pa) U YMEHHME NPUMEHSATh UX s

00BsICHEHHSI (PU3NIECKUX TPOIIECCOB

YMeHne OOBACHATH (PM3UUYECKHE TMPOLIECCHl M CBOWCTBA TEN, B TOM
yyuciae W B KOHTEKCTE CUTyallM MPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa, B YACTHOCTH, BBIABJISATH MPUUYNHHO-CIEACTBEHHBIE CBS3H U
CTPOUTH OOBSICHEHHE C OMOPON HAa M3yYCHHBIEC CBOMCTBA (PU3UUYCCKUX

HBJ'ICHI/II7I, (1)I/ISI/IIICCKI/IC 3dKOHBbI, 3aKOHOMEPHOCTHU U MOACIIN

YMmeHue pemarh pacuéTHble 3anauu (Ha Oa3ze 2 — 3 ypaBHEHUM),
UCMONB3Ysl 3aKOHBl M (OpMyJbl, CBA3bIBaOLME (usnyeckue
BEIMYMHBI, B YAaCTHOCTH, 3alMChIBATh KPAaTKOE YCJIOBUE 3aj]auH,
BBISBJISITh HEIOCTAIOIINE JIaHHbIE, BbIOMPATh 3aKOHBI M (OPMYJIBI,
HeoOXoAuMble 11 €€ pelIeHUs, UCIO0Jb30BaTh CIIPABOYHBIE JJAHHBIE,
MPOBOAUTh PACUETHl M OLEHUBATh PEATUCTUYHOCTH IOJIYYEHHOIO
3Ha4yeHus: (PU3NYECKOIl BEIMYMHBI;, YMEHHE ONPEACNATh Pa3MEPHOCTD

(bU3NYECKO BETMYHHBI, TOJIYYCHHOH MPU PELICHUH 3a/1a41

YMeHne XxapakTepu3oBaThb MPUHUUIBI JEHCTBUS TEXHHUYECKUX
YCTPOMCTB, B TOM 4HCJI€ OBITOBBIX HPUOOPOB, M MPOMBINITIEHHBIX
TEXHOJOTMYECKUX MPOLIECCOB 10 UX ONMCAHUIO, UCIIOJIb3YSl 3HAHUS O

CBOMCTBaX (U3HYECKUX SBJIEHUH U HE0O0XOAMMBIE (HU3UUECKUE




3aKOHOMEPHOCTHU

10

YMeHue HCIONb30BaTh 3HaHMS O (U3UYECKUX SIBICHHSIX B
MOBCEAHCBHON JKM3HU IS OOecredeHHs O€30MacHOCTH IPHU
oOpameHu ¢ OBITOBBIMM  NpUOOpaMM U TEXHUYECKHUMHU
YCTPOMCTBAMH, COXpaHEHHS 3J0POBbSI W  COOJIONCHHS HOPM
HKOJIOTUYECKOr0 TOBEACHUS B OKpYXalollel cpeae; MOHHMaHUE
HEOOXOIUMOCTH TPUMEHEHHUs JOCTIDKCHUH (U3MKM M TEeXHOJOTMi

JUISL PALMOHATIBHOTO MPUPOIOINOJIb30BaHUS

11

OneIT TOMCKa, TpeoOpa3oBaHUsI W TPEACTABICHHUS HHGOPMAINH
(¢u3nueckoro coaepKaHusi C MCHOJb30BaHHEM HH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTMH; YMEHHE OLIEHHWBATh JOCTOBEPHOCTH
MOJIy4eHHOW HH(GOPMAIIMd Ha OCHOBE HWMEIONIMXCS 3HAHUM U
JOTIOJHUTENIbHBIX ~ MCTOYHHMKOB;  yYMEHUE  HUCHOJb30BaTh  IpU
BBIMIOJIHEHUH YYEeOHBIX 3a/JlaHuil HayYHO-TOMYJSIPHYIO JIHTEpaTypy
(U3NYECKOr0 CONEp)KaHus, CIpaBOYHBIE MaTepUalbl, PECYpPChl CETH
WNutepner; BiageHue 0a30BBIMH  HaBBIKAMH  MPeOOpa3oBaHUs
uHpopManMu W3 OJHOM 3HAKOBOM CHCTEMBI B JAPYTYyH0; yMEHHE
co3/aBaTh COOCTBEHHBIC THMCHMEHHBIC W YCTHBIC COOOIICHUS Ha

OCHOBC I/IH(I)OpMaI_II/II/I N3 HCCKOJIBKUX HCTOYHHUKOB







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 3521917904429864731526092261956718905753445707882
Bnageney CancHukosa HaTtanea BUKTopoBHa

OeicTevTened C17.04.2026 no 17.04.2027



http://www.tcpdf.org

		2026-09-04T18:03:01+0500




