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MNOACHUTEJIBHAS 3AIIMCKA

[Tporpamma o ¢u3uKe Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTAaBlIEHA HA OCHOBE MOJOXKEHUH M TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 00pa3oBaTesibHOM mporpammsbl, npeactaBieHHbIX B @PI'OC OO0, a Taxxke ¢ yuérom QenepalibHON paboyeil mporpamMmbl
BocriuTanus 1 KoHenmmu npenogaBanus yaeOHoro npenmeTa «Duznkay.

CopneprxaHue ImporpamMMmbl 1o (GU3MKE HampaBiIeHO Ha (OPMHUPOBAHHME E€CTECTBEHHOHAYYHON I'PaMOTHOCTH OOYYarOIIMXCS U OpPraHU3alMio
n3ydeHHst PU3UKU Ha JesITeIbHOCTHOM ocHOBe. B mporpamme mo (usuke y4uThIBatOTCS BO3MOXKHOCTH Y4eOHOIO IpeMeTa B pealu3alun TpeOoBaHuil
OI'OC OO0 k muaHUpyeMbIM JMYHOCTHBIM M METalpeIMETHBIM pe3ysibTaTaM OOyuYeHMs, a TAaKKe MEXIIPEIMETHBIE CBSA3M €CTECTBEHHOHAY4HBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOT'O 001I1er0 00pa3oBaHusl.

[Tporpamma mo ¢u3MKe yCTaHABIMBACT paclperesieHHe y4eOHOro MaTepuania mo rojgam oOydeHHs (IO Kiaccam), MpeiaraeT MPUMEpHYIO
MIOCJIEI0BATEILHOCTD U3yUEHHsI TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MIPEIMETHOTO COJIEP>KaHMS U YUETE BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIXCsl.

[IporpamMma no ¢usuke pazpaboTaHa ¢ LEJNbIO OKa3aHMUS METOJWYECKOM MOMOIIM YYHUTEIIO B CO3/laHUU paboueil mporpamMmbl MO yueOHOMY
peIMETYy.

®du3uka sBIAETCS CUCTEMOOOPA3YIOIIMM Uil €CTECTBEHHOHAYUYHBIX YYEOHBIX MPEIMETOB, IMOCKOJIbKY (U3MUECKUE 3aKOHBI JIE)KAaT B OCHOBE
MIPOIIECCOB W SIBJICHUH, N3y4aeMbIX XUMHUEH, OMOJIOTHEH, aCTpOHOMHEH U (H3HUecKoi reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY
MUpa, pelocTaBisieT Hauboee sCHble 00pa3libl IPUMEHEHHSI HAyYHOI'0 METO/1a O3HAHUS, TO €CTh CII0C00a MOTy4YeHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OpHa W3 IMIaBHBIX 3a1a4 (U3UUECKOro oOpa30BaHUS B CTPYKType oOIero odpa3zoBaHHs COCTOMT B (OPMHPOBAHUU €CTECTBEHHO HAyYHOMU
IPaMOTHOCTH M MHTEpeca K HayKe y 00ydJarouxcsl.

N3yuenne ¢u3uku Ha 0a30BOM YpOBHE IMPEAINONATaeT OBJIAZCHUE CICIYIOIUMH KOMIIETEHTHOCTSAMH, XapaKTePU3YIOIIUMH ECTECTBEHHO-
HAy4YHYIO TPaMOTHOCTb:

e HAy4HO OOBSCHSTDH SIBICHUS;
e OIICHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIC0BAHMS;
e HHTEPHPETHPOBATH JAHHBIE U UCIIOIb30BATh HAYYHbIE JOKA3aTeIbCTBA JJIS IIOITY4YEHHUS BBIBOJIOB.

Llenu u3yueHust pU3MKM Ha ypOBHE OCHOBHOTO 00111ero 00pa3zoBaHus onpeaeiaeHsl B KoHuenuu npenogaBanus yueOHoro npeamera «Ousnka»
B 0Opa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoit @enepanuy, peaau3yoONMX OCHOBHbIE 00I1€00pa30BaTelIbHbIE MPOTPaMMbl, YTBEPKIEHHON
pemenneM Komnernn Munucrepera npocsenienus Poccuiickoit @eneparun (mpotokoi ot 3 aekadps 2019 r. Ne [1K4sH).

Henu nzyyenus PpU3NKH:

e MpuoOpeTeHrne UHTEpeca U CTPEMIICHUSI 00YyYarolMXCsl K HAYYHOMY M3YyUEHHUIO MPUPOIbl, Pa3BUTHE UX MHTEUIEKTYaJIbHBIX M TBOPYECKHX

CIIOCOOHOCTEM;
e pa3BUTHE NPEACTABICHUN O HAYYHOM METO/JIC MMO3HAHMs U (POPMHUPOBAHUE HCCIIEI0BATENBCKOIO OTHOLICHUS K OKPY’KAIOIIUM SIBJICHUSAM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJIbTaTa H3yYeHHsI OCHOB CTPOSHHS MaTepuH U (yHIAMEHTAIBHBIX 3aKOHOB (DPU3UKH;
e (opMupoBaHHEe MPEACTABICHUN O POX (DUUKHU JJIS1 pA3BUTHSL IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;
e Da3BUTHE TPEICTABICHHUNA O BO3MOXHBIX cepax Oymymieil MpodecCHOHAIBHON NEATeTbHOCTH, CBSI3aHHOW C (PU3MKOM, TOJATOTOBKA K
JnanbHEHIeMy 00yueHHI0 B 9TOM HaIlpaBJICHUH.
JIoCTIDKEHHE ATHX IIeJIeH MPOrpaMMBI 10 (PU3UKE Ha YPOBHE OCHOBHOTO O0IIET0 00pa30BaHUs 00SCIIEYMBACTCS PEIICHUEM CIICIYFOIINX 3a1a4:
e MpHOOpPETEHUE 3HAHWK O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHMYECKHX, TEIUIOBBIX, SJICKTPUYECKUX, MATHUTHBIX U KBAaHTOBBIX
SBJICHHUAX,
e MpHUOOpeTeHHEe YMEHUH OMUCHIBATh U OOBSICHATH (PM3NUYECKUE SIBICHUS C UCIOJIb30BAHUEM IMOJTyUYEHHBIX 3HAaHU;
. OCBOCHHE MCTOAOB PCUHICHUA HpOCTGI\/JIIHI/IX paC‘-IéTHBIX 3aJa4dy C HCIIOJb30BaHHUEM (1)PI3H‘-ICCKI/IX MOI[GJ'IGﬁ, TBOPYECKHUX H TMPAKTHKO-
OPHUCHTUPOBAHHBIX 3a/1a4;
e pa3BUTHE YMEHUI HAONIONATh MPHUPOJHBIC SBJICHUS U BBIOJIHATH ONBITHI, JIJAOOPATOPHBIE PaOOTHI U IKCIIEPHUMEHTAILHBIC UCCIIETOBAHHS C
HCIIOJIb30BaHUEM MU3MEPUTEIBHBIX PUOOPOB;
e OCBOCHHE TPUEMOB pabOTHl ¢ MHPOPMAIUEH (HU3NIECKOTO COIEpIKaHMS, BKIHOYAs MHOOPMAIMIO O COBPEMEHHBIX TOCTHKEHUSIX (U3UKH,
aHaJN3 ¥ KPUTHYECKOE OlICHUBaHUE WH(POPMAIINH;
e 3HAKOMCTBO cO chepamu nMpodecCHOHANBHON NeATETbHOCTH, CBSI3aHHBIMU C (PM3UKOM, U COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha
JTOCTIKEHHUSIX (PU3NUECKOM HayKH.
Ha uzyuenne ¢usmnku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO 00IIeTr0 oOpa3oBaHust oTBoaUTCsS 238 yacoB: B 7 kiacce — 68 gacoB (2 yaca B
Henmenmo), B 8 wimacce — 68 wacoB (2 waca B Hememwo), B 9 kmacce — 102 waca (3 waca B HEHENIO).

[Ipennaraemselii B mporpamme 1o (u3MKe MepedyeHb Jab0paTOpHBIX pabOT M OMBITOB HOCUT PEKOMEHJATENIbHBIN XapakTep, yUWUTeNlb JielaeT
BbIOOp MpoBeIeHHs 1a00paTOPHBIX PabOT U OMBITOB C YUETOM MHAWBUAYAIBHBIX OCOOEHHOCTEN 00yUaroImuxcs, CIUCKa HIKCIIEPUMEHTANIbHBIX 3a/1aHUl,
IpeJlaraéMblX B paMKaX OCHOBHOT'O FOCY/IapCTBEHHOIO K3aMeHa 1o (hU3HKe.

Pasnen 6. TenioBble siBJ1eHNS.

OCHOBHBIE TIOJIOKEHMUS MOHGKynﬂpHO-KI/IHeTH‘ICCKOﬁ TCOpHUU CTPOCHHA BCIICCTBA. Macca mn pasMEpbl aTOMOB W MOJICKYJL. OHI)ITLI,
MOATBECPKAAOIMIUC OCHOBHBIC ITOJIOKCHUA MOJIGKy.HSIpHOKHHGTH‘-IGCKOfI TCOpHUHU.

Mopenu TBEPIOTO, KUIKOTO W Ta3000pa3HOrO COCTOsIHUE BemecTBa. Kpucrammueckne u amopdHbie Tena. OObsICHEHHWE CBOWCTB Ta30B,
)KI/IJIKOCTGfI u TBép,Z[BIX TEJI HAa OCHOBE IOJIOKEHUU MOJ'IGKy.]'IprHO-KPIHGTPI‘I@CKOﬁ TCOPHHU. CMmaunBaHue u KalmUWJIJIIPHBIC SABJICHUS. Temnosoe
pacUIMpEeHHEe U CKaTHe.



Temmneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBIKCHHS 4acTHll. BHyTpeHHss sHeprus. CrocoObl M3MEHEHUsI BHYTpPEHHEH
SHEPTHUU: TeIUIoNepeaaya u coBepiueHre padboTsl. Busl Temonepeaadu: TeIonpoBOHOCTh, KOHBEKIHS, 3TyUYCHHUE.
KonudecTBo TemnoThl. Y aenbHas TEIIOEMKOCTh BEIIeCTBA. 1erI000MeH M TEIJIOBOE PaBHOBECHE. Y paBHEHHE TEIUIoBoro Oamanca. [1naBieHue
Y OTBEpJICBAHME KPUCTAJUTMUECKUX BEIIECTB. YJeNbHas TerioTa raBieHus. [lapooOpasoBanue n koHmeHcanusa. Vcnapenue. Kunenue. VY nenbHas
TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyPhl KUIIEHUS OT aTMOC(EPHOTO JaBICHUSI.
BnaxxHocTs Bo3myxa.
3Hepm;1 TOIJIMBA. yIICHLHaSI TCIUIOTA CTOpaHUs.
[TpunnMIEl paboThl TeroBbix aBurareneit KI1J[ rerioBoro apuratens. TemnoBsie JBUTATEIH U 3alIUTa OKPYKAIOIIEH CPeIbl.
3akoH COXPAaHCHUA U MPCBPALICHNA SHECPTHUU B TCIUIOBBIX MPOHECCax.
Hemoncmpayuu.
Hab6mronenne 6poyHOBCKOTO JBHUKEHUS.
Ha6monenue nuddysnm.
Habmtoienue siBieHU CMauMBaHMsI U KATMJUTSIPHBIX SIBJICHHM.
HabmtoieHue TenaoBoro paciumpeHus Te.
N3menenne JAaBJICHUA ra3a Ipru USMCHCHUHN 06’béMa N Harp€BaHu HUJIN OXJIAXKICHUU.
[IpaBuna n3MepeHus TeMiepaTyphl.
Bupael Terionepenayn.
OxtaxkJIeHre MPU COBEPILICHUN PaOOTHI.
HarpeBanue npu coBepuieHrH paboThl BHEUTHUMH CHUJIAMH.
. CpaBHEHME TEIIOEMKOCTEN PA3INYHBIX BEIECTB.
. Habmronenue kuneHwus.
. Habmroienue nocTosHCTBA TeMIepaTyphl MPU TUIABICHUH.
13. Mojenu TeIIOBEIX ABUTATEIIEH.
Jlabopamopnvie pabomul u onvimot.
OnBITHI 110 OOHAPYKEHUIO ACUCTBUS CHUJI MOJIEKYJISIPHOTO MPUTSKEHUS.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAUIOB IOBAPEHHOW COJIM MIIM caxapa.
OnbIThI 1O HAOTIOJEHHUIO TETJIOBOTO PACIIMPEHUS Ta30B, JKUJKOCTEH U TBEPIBIX Tell.
OrnpesiesieHne 1aBJICHUS BO3AyXa B OaJUTOHE IIMPHIIA.
OMnBITHI, IEMOHCTPHUPYIOIINE 3aBUCIMOCTD JIaBIIEHUS BO3yXa OT €ro 00bEMa U HArpeBaHUs WM OXJTaXKICHHSL.
[TpoBepka runoTe3sl TUHEHHON 3aBUCUMOCTH JTMHBI CTOJIONKA KUAKOCTH B TEPMOMETPUUECKON TPyOKe OT TeMIepaTyphl.
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Habnronenne n3MeHeHNsI BHYyTPEHHEW YHEPTUH Tejla B pe3yJIbTaTe TeIUIoNepeaad U padOThl BHEIIHUX CHIL.
HccnenoBaHue sBJIEHUS TEINIOOOMEHA MPU CMEIIMBAHUN XOJI0JHON U TOpsiueii BOJBI.
Omnpenenenne KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJIOH MpH TEINIO0OMEHE ¢ HarpeThiM METAIITNYECKUM LIUJTUHIPOM.

10. OnpeneneHue yIeapHON TEIIOEMKOCTH BEIIECTBA.

11. MccnenoBanue npoiecca UCHapeHHUs.

12. OnpeneneHue OTHOCUTEIbHOM BIAXKHOCTH BO3IyXa.

13. OnpeneneHue yaenbHON TEIUIOTHI IUIABJICHUS JIb/A.

Pa3nes 7. DiiekTpu4ecKue 1 MATHUTHBIE SIBJICHHUS.

DnekTpuzalys Ten. J[Ba poaa siaeKTpudecKux 3apsaoB. B3anmonelicTBre 3apsikeHHBIX Ten. 3akoH KynoHa (3aBUCHUMOCTB CHJTBI B3aUMOJICHCTBUS
3apsKEHHBIX TEJ OT BEJIMUYUHBI 3apSA0B U PACCTOSTHUS MEXKy TEIaMH).

Onekrpuueckoe nojie. Hanpspk€HHOCTD 31eKkTpuyeckoro nodis. [IpuHIun cyneprno3uiuuu 31eKTpUUecKuX noJiel (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexktpuyeckux 3apsaoB. DIEMEHTAPHbBIN dIeKTpudeckuil 3apsa. Ctpoenue atoma. [I[poBOJHUKY U TUAIEKTPUKU. 3aKOH COXPaHEHUS
AIEKTPUYECKOr0 3apsija.

DNEeKTPUYECKUA TOK. YCIOBHSI CYLIECTBOBAHUSA 3JIEKTPUYECKOTO TOKAa. VICTOYHMKM MOCTOSSHHOTO TOKa. JIeHCTBHSI 3JE€KTPUYECKOrO TOKa
(TerioBOE, XUMHUECKOE, MATHUTHOE). DIIEKTPUUECKHUI TOK B )KUIKOCTSIX U ra3ax.

Onexkrpuueckas nenb. Cuwiia Toka. DnekTpuueckoe HampspkeHue. COnpOoTHBIIEHHE NPOBOAHMKA. YAEIBHOE CONPOTHUBIIEHHE BEIIECTBA. 3aKOH
Owma a5 yuacTka nenu. [locnenoBarenbHoe U napamienbHOE COETUHEHHE TPOBOHUKOB.

PaboTa u MOIIHOCTB AMEKTpHUECKOro ToKa. 3akoH Jxoyns—JIeHma. Dnekrpudeckue Henu ¥ NOTPEOUTENH AIIEKTPUYECKONH SHEPTHH B OBITY.
KopoTkoe 3aMbikaHue.

[TocTtossHHBIE MarHuThl. B3anmoaeicTBHE MOCTOSHHBIX MarHMTOB. MarHuTHOe mose. MarHuTHoe noJsie 3eMJIM U €ro 3HaYeHHE JUIS KU3HU Ha
3emse. OnpiT Opcrena. MarHuTHoe mojie 3JEKTPUYECKOro Toka. lIpumeHeHue 37IeKTpOMarHuToB B TeXHHUKeE. JlefiCTBME MAarHUTHOTO MOJs Ha
MIPOBOJIHUK C TOKOM. DJIEKTPOABUTATEIb IOCTOSIHHOTO TOKA. Mcnosb30BaHUE 3JIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OnbiTel @apaness. SIBneHue snexkTpoMarHUTHOW wuHAYyKuuH. [IpaBuno Jlenna. Onekrporeneparop. CnocoObl MOMYYEHHS 3JIEKTPHUUECKON
HHEPruu. DIEKTPOCTAHIIUN HAa BO30OHOBISIEMbIX UCTOUHUKAX SHEPTHH.

Hemoncmpayuu.

1. DnekTpu3anus Tel.

2. JIBa pona 3JIEKTPUYECKUX 3apsAI0B U B3aUMOJICUCTBUE 3aPSKEHHBIX TEIl.

3. YCTpOHCTBO M IEMCTBUE JIEKTPOCKOTA.

4. DJIEKTpOCTaTUYECKas UHIYKLIHS.

5. 3aKOH COXPAaHEHMS AIEKTPUUECKHUX 3apsi/IOB.



6. [IpOBOJHUKYU M JTUBJIEKTPUKHU.

7. MoaenupoBaHHe CUIIOBBIX JJUHHUM 3JIEKTPUUECKOTO OIS,

8. VCTOYHHKH MOCTOSIHHOTO TOKA.

9. JleicCTBUSA 3IEKTPUIECKOTO TOKA.

10. DIEKTPUYECKUN TOK B KUIKOCTH.

11. ["a30BbIl pa3psi.

12. MI3mMepeHune CUIIbl TOKa aMIIEPMETPOM.

13. Mi3MepeHune 3JIeKTPUIECKOr0 HAIIPSKEHUSI BOJIBTMETPOM.

14. Peocrar u Mara3uH CONPOTUBIICHUM.

15. B3auMoaeicTBIE MOCTOSHHBIX MarHUTOB.

16. MopaenupoBaHre HEBO3MOKHOCTH PA3/EICHUS MOJIOCOB MarHuTa.

17. MopaenupoBaHre MarHUTHBIX MOJIEN MOCTOSHHBIX MArHUTOB.

18. OmnsIT Dpcrena.

19. MarHutHoe noJjie Toka. IJIEeKTPOMAarHHmT.

20. [lelicTBME MarHUTHOIO IOJISI HA POBOJHUK C TOKOM.

21. DIEKTPOABUIATEINb MOCTOSIHHOTO TOKA.

22. UccnenoBanue ABIEHUS SIEKTPOMArHUTHON WHYKIIMH.

23. Onwitel Dapanes.

24. 3aBUCUMOCTb HAMNpPABJIECHUA UHAYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3HUKHOBEHMUSI.
25. DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnvie pabomul u onvimot.

OMBITHI 110 HAOJFOACHHIO AJICKTPHU3AIIMN TET HHAYKIIMECH U MPU COMPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MMOJIS HA MPOBOJIHUKU U TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI NEKTPHUUSCKOH IETH MOCTOSHHOTO TOKA.

N3MmepeHne u peryampoBaHu€e CHIIBI TOKA.

N3MepeHne u peryampoBaHUE HANPSIKEHUS.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS HA PE3UCTOPE.
OnbITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTD 3JIEKTPUUECKOTO CONMPOTUBJICHUS MPOBOJHUKA OT €ro JUITMHBI, IJIOMIaAN MOMEPEYHOr0 CEUCHHS U

N o u s wDNe

MaTepuraJia.
8. HpOBepKa IMpaBujia CJI0KCHUA HaHpH)KeHI/Iﬁ IIPpH IMOCJICAOBATCIIbBHOM COCIMHCHUU IBYX PE3UCTOPOB.



10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

[IpoBepka nmpaBuiia AJIs CHIIBI TOKA IIPH NTaPAJIIICIIBHOM COEAMHEHUN PE3UCTOPOB.

Omnpenenenne paboOThI AEKTPUIECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIHOCTH IEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.

HccenenoBanue 3aBUCUMOCTH CHJIBI TOKA, HIYIIETO Yepe3 JJaMIIOUKY, OT HAaPsLDKEHUS Ha HEll.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aUMOZECUCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TOJISI TOCTOSTHHBIX MarHUTOB MPHU X OObEAMHEHUH U Pa3/ICIICHUH.

HccenenoBanue NeUCTBUSA JIIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCHMOCTh CHJIbI B3aUMOJEHCTBUSI KAaTyHIKM C TOKOM M MarHuTa OT CWJIbl TOKa M HalpaBJeHHUsS TOKa B
KaTylIKe.

W3y4eHne neicTBYUsI MATHUTHOTO MOJI HA IIPOBOJHUK C TOKOM.

KoncTtpynpoBanue 1 usyueHue padoThl 3IEKTPOABUTaTEINS.

N3mepenne KII1/] snekTpoaBuraTeibHON yCTaHOBKHU.

OnBITHI IO UCCIIEIOBAHUIO SIBJICHUS DJIEKTPOMATHUTHON MHIYKLMH: MCCIENOBAaHUE W3MEHEHUHN 3HAYCHMS U HANpaBICHUS MHIYKIUOHHOIO
TOKA.

INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TIIPOTPAMMBLI IIO ®U3HUKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

W3yuenne (GuU3MKU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30oBaHUs HANPABICHO Ha JOCTHKCHUE JTMYHOCTHBIX, METAIPEJAMETHBIX M MPEIMETHBIX
00pa30BaTeNbHBIX PE3YJIbTATOB.

B pesynbrate n3yuenus (U3MKU Ha YPOBHE OCHOBHOTO O0IIETo 00pa3oBaHus y o0ydaronierocst OyayT copMUPOBaHbI CIEAYIONTUE INIHOCTHBIC
pe3ynbTaThl B YACTH:
e 1) NATPHOTHYECKOTO BOCIIUTAHHUSI:

e — IPOSIBIIEHUE MHTEpECca K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (PU3MUECKON HAYKH;

e — IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kIaHCKOIr0 M IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

e — IOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYKJCHHUU OOIIECTBEHHO 3HAUYMMBIX M 3THYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM

JNOCTHKEHUH PU3UKH;

e — OCO3HAHUC BAKHOCTHU MOPAJIbHO-3THUYICCKUX MMPUHIUIIOB B JACATCIBHOCTU y‘léHOFO;



3) 3cTeTH4eCKOro BOCIMTAHMA:

— BOCIIPHUATHE ICTETUYECKUX KAaueCTB (PU3NUECKON HAYKH: €€ TapMOHMYHOIO IIOCTPOCHUS, CTPOrOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI0 NMO3HAHUSA:

— OCO3HaHUE LEHHOCTH (U3NYECKOM HAyKHM KaK MOIIHOIO HMHCTPYMEHTA II03HAHUS MHpA, OCHOBBI PA3BUTHUSA TEXHOJIOTUH, Ba)KHEHIIEH
COCTaBJISIOLICH KYJIBTYpHI,

— pa3BUTHE HAYYHOH JIF0O03HATEIBHOCTH, HHTEPECA K UCCIIEI0BATENbCKOM AEITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSl 1 IMOLMOHAJIBHOIO 0JIATONOTYYHs:

— OCO3HaHHUE LIEHHOCTH 0e30MacHOro o0pas3a *KHM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaXHOCTH MpPaBUJ O€30MacHOro MOBEJECHUS Ha
TPaHCHIOPTE, HAa JOPOTaX, C AEKTPUIECKUM U TEIUIOBBIM 000pPY/I0OBAHUEM B JOMAIIHUX YCIIOBHSIX;

— c()OpMHPOBAHHOCTH HAaBbIKA pe(IeKCUH, MPU3HAHKUE CBOETO IpaBa Ha OLIMOKY M TAaKOT'O Ke MpaBa y JIpyroro 4esoBeKa;

6) Tpya10BOr0 BOCIMTAHMSA:

— AKTUBHOE y4acTHE€ B PELIEHUHM NMPAKTUYECKUX 3a/]ay (B paMKax ceMbH, oOpa30oBaTEIbHOM OpraHW3aluu, ropoja, Kpas) TEXHOJIOIMYECKOH
COLIMAJIbHOW HalpaBJIEHHOCTH, TPEOYIOLINX B TOM UHUCIIe U (PU3NUECKUX 3HAHUM;

— MHTEpEC K MPAaKTUIECKOMY U3yUEHHIO MPO(ECcCHid, CBI3aHHBIX C (PU3UKOIA;

7) 3K0J10TMYeCKOr0 BOCIIMTAHHUS:

— OpUEHTAlMs Ha IPUMEHEeHHe (PU3MUECKUX 3HAHUH A1 pelIeHus 3a7a4y B 001aCTH OKpY Karollel Cpelibl, INIAaHUPOBAHUS MOCTYIIKOB U OLIEHKU UX
BO3MO>KHBIX ITOCJIEJICTBHUI /1151 OKPY>KaIOIEN Cpebl;

— OCO3HAHHUE II100aJIBbHOI0 XapaKTepa SKOJIOTMYECKUX MPO0JIeM U IyTel UX pellieHus;

8) aganTanuu K M3MEHSAIOIIUMCSH YCJIOBUSM CONMAJIBLHON ¥ IPUPOIHOM Cpeabl:

— MOTPEOHOCTh BO B3aUMOJICHCTBUU NPH BBINOJHEHUH HCCIETOBAHUN U MPOEKTOB (PU3MUECKON HANPABIECHHOCTH, OTKPBITOCTH ONBITY U 3HAHUAM
NpPYTHUX;

— NOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€PE3 NPAKTHUUECKYIO JESTEIBHOCTD;

— OTPeOHOCTH B (DOPMUPOBAHUM HOBBIX 3HAHHI, B TOM YHUCIe (OPMYITUPOBATH HJIEH, TOHATHUS, TUIIOTE3bI O (PU3NIECKUX OOBEKTaX U SIBICHUSX;

— 0CO3HaHHUE 1e(PUIUTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEN B 00sacTH Gpu3nku;

— IUITAHMPOBAHUE CBOETO PAa3BUTHS B IPHOOPETEHNU HOBBIX (PM3MUECKUX 3HAHUI;

— CTpEMJICHHE aHAJIU3UPOBATh U BBISABIIATH B3aMMOCBSA3H PUPObI, OOIIECTBA U IKOHOMUKH, B TOM YHCJI€ C UCIIOJIb30BAaHUEM (PU3MUECKUX 3HAHUI;
— OLIEHKa CBOUX JIEUCTBUH C YUETOM BIMSHUS HA OKPYKAIOIIYIO CPEly, BOSMOXKHBIX I100AIbHBIX MOCIEACTBUM.

METAINIPEIMETHBIE PE3YJIbTATBI



B pesynbrare OCBOEHHS MpOrpaMMbl MO (HU3MKE Ha YPOBHE OCHOBHOTO o0ImIero oOpas3oBaHus y oOydaromierocs OynyT chOpMHUpPOBAHBI
METANPEAMETHBIC PE3YJIbTAaThI, BKIIOYAIOIIWEC MMO3HABATCIIbHBIC YHUBCPCAJIBHBIC yqe6HI>I€ HeﬁCTBHH, KOMMYHHKATHBHBIC YHUBCPCAJIbHBIC yLIe6HI>I€
NEWCTBHSA, PETyISTHBHBIC YHUBEPCAIbHBIEC YIeOHbIe eHCTBHS.

ITo3HaBaTeIbLHBIE YHUBEPCAJIBHBIC y‘leﬁl{ble JelcTBHUA

Ba3oBbie Jtornyeckue aeiicTBuA:

BBISIBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKN OOBEKTOB (SIBJICHHIA);

yCTaHaBJIMBATh CYIIECTBEHHBI MPU3HAK KIACCU(PHUKALIUK, OCHOBAHHS JJIs1 0000IIEHHS U CPABHEHHUS;

BBISBISITH 3aKOHOMEPHOCTH M IPOTHBOPEUYMUS] B pacCMaTpUBacMbIX (akTax, JAHHBIX W HAOIIONCHMAX, OTHOCSIIMXCS K (U3UUECKHM
SBIICHUSM;

BBISIBJISATh TPUYMHHO-CIIEJCTBEHHBIC CBSI3U NPU HU3YyYCHUH (U3WYECKUX SBJIEHUM M MPOLECCOB, JeJIaTh BBIBOJIBI C HCIIOJIb30BAaHUEM
JeTyKTUBHBIX M MHAYKTUBHBIX YMO3aKIIOUYCHNUH, BBIABUTATh THIIOTE3BI O B3aUMOCBSI35X (PU3NYECKUX BEJTUYMH;

CaMOCTOSITENILHO BBIOMpATh CIIOCO0 pemlieHus yueOHoi (pusnueckoit 3a1aun (CpaBHEHHE HECKOJIBKUX BapMAHTOB PELICHMS, BHIOOP Hanboiee
MOJIXO/IAIIETO C YYETOM CaMOCTOSITEIHHO BBIZICIICHHBIX KPUTEPHEB).

Bba3oBble ucciaeaoBaTeabCKUe AeiicTBUS:

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHNS;

MPOBOAMUTH II0 CaMOCTOSITENIbHO COCTaBJICHHOMY IUIaHY OIIBIT, HECIOXHBIA (DU3MUECKUN SKCIEPUMEHT, HEOOJBIIOE HCCIIEeIOBaHHE
(U3UYECKOTO SBJICHHUS,

OLICHMBATh HA MPUMEHUMOCTb U JOCTOBEPHOCTh UH(OPMAIIHIO, TIOIYYSHHYIO B XOZ€ UCCIeIOBAHUS WIN YKCIIEPUMEHTA;

CaMOCTOSITENTLHO (POPMYITHPOBATE OOOOIICHHS U BBEIBOJIBI IT0 pe3yiIbTaTaM MPOBEAEHHOTO HAOIIOICHUS, OIIBITA, UCCIICIOBAHHS,
MIPOTHO3MPOBATH BO3MOXKHOE JIalbHEHIIee pa3BUTHE (PU3HMUECKUX MPOIECCOB, a TAK)KE BBIIBUTATh MPEMOIIOKEHUS 00 MX Pa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTAaX.

PabGora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIE METOJIbI, MHCTPYMEHTBI U 3alpOChl TMPU TIOUCKE W OTOOpe WH(POPMAIMU WIN JAHHBIX C YYETOM MPEIUIOKCHHOU
y4ueOHOU (pU3nUecKOl 3a1auu;

aHAIIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHGOPMAITUIO PA3TMYHBIX BUAOB U (HOPM MIPEICTABICHHUS,

CaMOCTOSITENTLHO BBIOMPATh ONTUMANbHYIO (GOpMy MpeAcTaBleHUs WHGOPMALMU U WIUTFOCTPUPOBATH pEIIaeMble 3aJadyd HECIOKHBIMH
CXeMaMHu, uarpaMMaMiu, HHOU TpaduKoi U MX KOMOMHAIIUSIMHU.

KOMMyHI/IKaTHBHLIe YHuBEpPCAJIbHBIC y‘leﬁHbIe JelCcTBHUA:



B X0J/ie¢ 00CYXXJeHHUsl y4eOHOro Marepuania, pe3yJbTaToB J1abopaTOPHBIX PabOT M MPOEKTOB 33JaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOM
TEMBbI U BBICKA3bIBATh UJICH, HAIICJICHHBIC HA PEIICHHE 3a/1a49H | MOJIJIEpKaHue OJIaroKelaTeIbHOCTH OOIICHUS;

COTIOCTABJIATH CBOM CYXJICHUS C CYKACHUSIMH JPYTHX YYACTHUKOB JIMaora, OOHapy>KMBaTh pa3inyle U CXOJCTBO MO3UIUI;

BBIP@)KaTh CBOIO TOYKY 3pEHUS B YCTHBIX U MMMCHMEHHBIX TEKCTaX;

myOJIMYHO MPEACTABIATH PE3YIbTATHI BHIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, HCCIIEI0BaHUS, TIPOCKTA);

MOHUMATh U UCTIOIH30BATh MPEUMYIIECTBA KOMAHIHOW U WHANBUAYAIbHON paOOThI MPU PEUICHUH KOHKPETHOU (hHU3HUecKOi poOIeMBl;
MIPUHUMATH 1IeJId COBMECTHOM ACSITENFHOCTH, OPTaHU30BBIBATh JCHCTBUSI MO €€ TOCTIKEHUIO: PaCIpelesiTh PO, 00CyKIaTh MPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh paOOTHI, JOCTUTAs KAYECTBEHHOTO Pe3yJibTaTa M0 CBOEMY HAIPABIICHUIO M KOOPJAHHUPYS CBOM JICUCTBUS C IPYTUMHU
YJIeHAaMU KOMAaH/IbI,

OLICHHMBAaTh KayeCTBO CBOEro BKJIaJa B OOMMH NPOAYKT IO KPUTEPHUSIM, CaAMOCTOSITENIbHO CGHOPMYIHPOBAHHBIM YYaCTHUKAMHU
B3aUMOJICUCTBUSL.

PeryasiTuBHble YHUBepPcaJbHbIE YUeOHbIE 1eCTBHS

Camoopranusanms:

BBISIBJISTH MPOOJIEMBI B )KHU3HEHHBIX U YUEOHBIX CUTYAIHsIX, TPEOYIOMUX 7S perieHns pU3n4eckux 3HaHuM;

OPUEHTHPOBATHCSI B PA3IMUHBIX MOJIXOJaX MPHUHATHS pelleHUu (MHIUBUAYalIbHOE, NMPUHSATHE PEIICHUS B TPYMIE, NPUHATHE pPELICHHM
rpynmnomn);

CaMOCTOSITEJIHO COCTAaBJIATh AJITOPUTM peIIeHUs (U3NYECKON 3aayd WM IUlaHa HCCIENOBaHUSA C Y4ETOM HMEIOIIMXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh MpelaraéMble BapUaHTHI pPEIICHU;

JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOLHOHAIbHBI HHTEJJIEKT:

JlaBaTh aJIEKBATHYIO OLICHKY CUTYalllu U MpejylaraTh 1jiaH e€ N3MEHEHUS;

OOBSICHATH MPUYHMHBI JTOCTHKEHUS (HEIOCTHKEHUS) pe3yIbTaTOB JAEATEIbHOCTH, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B ACSITEIBLHOCTh (B TOM YHCIE B XOJI BBINOJHEHHS (DU3MYECKOTO HUCCIIEOBAHMS WM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSTENBCTB, N3MEHHUBILUXCS CUTYalMi, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKILIUX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa LIEIU U YCIOBUIM;

CTaBUThb ce€0s Ha MECTO JIPYroro 4eJoBeKa B XOJE CIOpa WM JUCKYCCHUM Ha HAayyHYIO TEMY, IOHUMaTb MOTHUBBI, HAMEPEHHUS U JIOTHKY
ApYyroro,

MpHU3HaBaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnr (U3NYECKUX 3a/1a4 WIK B YTBEPKACHUAX Ha Hay4HbIE TEMbI U TaKOE€ K€ MPABO APYTOTO.



K koH1y o0ydeHus B 8 Ki1acce npeMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpakaTh C(POPMUPOBAHHOCTD Y O0YHAIOLIMXCS YMEHHIMA:

HCIIOJIB30BAaTh IIOHATHUA: MacCa U pasMEpbl MOJICKYJI, TCIUIOBOC ABHXXCHUC ATOMOB M MOJICKYJ, arpe€ratHbi€ COCTOAHHUS BCHICCTBA,
KpUCTANTMUYECKUE M aMOp(HbIE Tesla, HACBHIIICHHBIM M HEHACHIIEHHBIH Map, BIAKHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSAS SHEPTus,
TEIJIOBOH JABUI'aTCJIb, SHGMCHTapHBII\/’I 3JICKTpPI‘I€CKPII>i 3apsAad, OSJCKTPHUYECKOC II0JIC, IHPOBOAHHUKU U JHUIJICKTPUKH, MOCTOSIHHBIN
AIEKTPUYECKUN TOK, MATHUTHOE TOJIE;

pa3nuyarh sBICHHS (TEIUIOBOE paCIIMpEHHE WM CKaTHe, TEIUIoNepenada, TEIUIOBOE PABHOBECHE, CMAuMBaHHUE, KAlWJUISPHBIC SBJICHUS,
UCTIapeHHe, KOHJCHCAIMs, IUIaBJICHHE, KpUCTAUIM3anusi (OTBEpIEBaHKE), KUIIEHHWE, TeIulonepenavya (TeruIonpOBOAHOCTh, KOHBEKITHS,
W3Iy4YeHHUE), DJICKTPU3ALUsA TeN, B3aHMOJCHCTBHE 3apsaoB, NCHCTBUS DIEKTPHUUYECKOTO TOKAa, KOPOTKOE 3aMbIKAaHUE, B3aUMOJICHCTBHUE
MarHuTOB, JCWCTBUE MArHUTHOTO IMOJISl HA MMPOBOJIHUK C TOKOM, JIEKTPOMArHUTHAsE MHAYKIIKS ) TI0 OITMCAHUIO UX XapaKTEPHBIX CBOWCTB U Ha
OCHOBC OIIBITOB, ACMOHCTPUPYIOIIUX JAHHOC CI)I/ISI/I‘-ICCKOG SIBJICHHUC,

pacro3HaBaTh MPOSBICHUE H3YyYCHHBIX (U3NYECKUX SBICHUI B OKPYXAloOIeM MHpE, B TOM 4YHCIEe (U3UUECKUE SIBICHUS B TNPHUPOJIE:
MIOBEPXHOCTHOE HATSHKEHHME U KalWUISIPHbIE SBJICHUS B NMPUPOAE, KPUCTAUIBI B npupoje, uzinydeHue ConHla, 3amep3aHue BOIOEMOB,
MOpCcKHe Opu3bl, 00pa3oBaHHE POCHI, TYMaHa, WHEs, CHEra, JJICKTPHUYECKUE SBIICHUS B aTMocdepe, dJIEKTPUUECTBO JKHUBBIX OPTraHU3MOB,
MarHuTHOE ToJie 3eMJIH, ApEiQ IOII0COB, POJIb MAarHHUTHOTO MOJS JJIS JKU3HU Ha 3emJe, MOJSIPHOE CUSHHE, NMPU ITOM IEPEBOIMTH
MPaKTUYECKYIO 3a7a9y B y4eOHYIO0, BBIJICISITh CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH) (PU3UUECKHUX SBJICHUIA;,

OIMKCHIBATh M3YYCHHBIC CBOMCTBA TeNl U (PU3UYECKHE SBICHHS, HCIONB3Yys (U3MUECKHE BEIUYHMHBI (TemmepaTypa, BHYTPEHHSS SHEprus,
KOJIMYECTBO TEIUIOTHI, YJeNbHAs TEIUIOEMKOCTh BEIIECTBA, YJCNIbHAs TEIUIOTa IUIABJICHUS, YIelIbHas TEIUIoTa mapooOpa3oBaHus, yieabHasl
TCIJIOTa CropaHus TOILIMBA, KOB(i)(bI/II_[I/ICHT IHOJIE3HOTI'O HeﬁCTBHﬁ TEIJIOBOU MallrHbl, OTHOCUTCJIbHAA BJIAXXKHOCTb BO34YyXa, SHCKTpI/I‘-IeCKI/Iﬁ
3apsil, CUJIa TOKA, DJIEKTPUYECKOE HAMpsDKEHUE, COMPOTHUBIICHUE MPOBOTHUKA, YICIBHOE COMPOTHBIICHHE BEIIECTBA, padOTa M MOIIHOCTH
QJICKTPUYICCKOT'O TOKa), IIpu OIHCAaHWKU IIPAaBHUIIBHO TPAaKTOBATb (i)I/ISI/I‘-Ie()KI/II\/’I CMBICJI HCIIOJIB3YyCMbIX BCJIWYHH, o0o3HaueHusa u CANHUIIBI
(GU3NYeCKUX BEITMYWH, HAXOAUTh (OPMYIIBI, CBS3BIBAIOIINE JaHHYIO (DPM3WYECKYIO BEIWYHHY C APYTUMH BEIHMYUHAMHU, CTPOUTH rpaduku
W3yYCHHBIX 3aBUCUMOCTEH (PU3HUECKUX BEIIUYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKUE SBICHHUS M MPOIECCHI, UCTIOIb3YsI OCHOBHBIC TOJIOKEHHUSI MOJIEKYJISIPHO- KHHETHYECKOW TEOpUHN
CTPOCHHMSI BEIIECTBA, MPUHIUI CYNEPIO3UIINH T0JIei (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHS 3apsijaa, 3akoH Oma 1Jig ydacTka IenH,
3akoH JDxoymsi—JIeHIla, 3aKOH COXpAaHEHHs] HSHEPrHU, IPH OTOM JaBaTh CIIOBECHYI (OPMYJIMPOBKY 3aKOHAa M 3alKCHIBATh €ro
MaTEeMaTHYECKOE BBIPAKCHHUE;



OOBSCHATh (PU3MYECKUE TPOIECCHl M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHUTYalldMd MPAKTHKOOPHUEHTHPOBAHHOTO XapakTepa:
BBIABJIATE NMPUYUHHOCJICACTBCHHLBIC CBA3HU, CTPOUTH o0bsicHeHne u3 1-2 JOrMYECKHX IIAroB C OHOpOfI Ha 1-2 HN3YUCHHBIX CBOHCTBA
bu3nvecKux SBICHHUH, PU3NICCKUX 3aKOHOB MITM 3aKOHOMEPHOCTEH;

pemars pacy€THble 3aJaud B 2—3 NEHCTBUS, UCHOJB3YS 3aKOHBI U (POPMYJIbI, CBS3bIBAIOLINE (DU3HUECKHUE BEJIMYMHBI: HA OCHOBE aHaIM3a
YCIIOBHS 3a/1a4dl 3alUCHIBATh KPATKOE YCIIOBHE, BBISBISATH HEJOCTATOK JAHHBIX IS PEIICHHs 3a7adyd, BBIOUPATh 3aKOHBI M (HOPMYIIHI,
HEOOXOIUMBIE IS €€ PEICHUs, IPOBOAMTH PACUYETHI M CPAaBHUBATH MOJYUYCHHOE 3HAYCHNE (PU3NUECKOM BETMUNHBI C M3BECTHBIMU JIAHHBIMU;
paciio3HaBaThb HpOGHGMBI, KOTOPBIC MOXXHO PCHIUTH IIPU MOMOINH (I)I/I3I/I‘-IGCKI/IX MCTOHOB, UCIHOJIB3Yd OIMNCAHUC HCCJICAOBAHUSA, BBIACIATH
MIPOBEPSIEMOE MPEATOJIOKEHHE, OIIEHUBATh MPABUIILHOCTh MOPSIJIKA IPOBEICHUS UCCIICIOBAHUS, JIENIaTh BHIBO/IBI,

IMPOBOAWTDL OIIBITHI 110 Ha6J'II-OI[eHI/IIO (1)I/I31/I‘-I€CKI/IX SIBJICHUU WA (1)I/I3I/I‘I€CKI/IX CBOMCTB Tell (KaHI/IJ'IJ'IHpHBIe SABJICHUSA, 3aBUCUMOCTDL JaBJICHUS
BO3JyXxa OT ero oOBEMa, TeMIepaTrypbl, CKOPOCTH IMPOIeCCa OCTHIBAHWS W HArpeBaHUsS MPH HIIYYCHHH OT IIBETa H3ITydaromeit
(TTOTJIONIAOIIEH) TOBEPXHOCTH, CKOPOCTh MCIAPEHUs] BOJBI OT TEMIIEPATYPHI KHUIKOCTH U TUIOMAAN €€ MOBEPXHOCTH, DIIEKTPU3ALUS Tell U
B3aHMO}IeﬁCTBHe OJICKTPHUYCCKUX 3apsa0B, B3aPIMO)IeI>'ICTBI/Ie IMOCTOAHHBIX MArHvTOB, BHU3yaJIM3allWsd MAarHUTHBIX HOJIEW TOCTOSHHBIX
MarHUTOB, JEHCTBUS MarHUTHOTO IOJISi HA TPOBOJHHK C TOKOM, CBOMCTBA 3JICKTPOMArHHWTAa, CBOWCTBA AJICKTPOABHUTraTENs MOCTOSHHOTO
TOKa): (hOpMYITHPOBATH MPOBEPSEMBIC TIPEANOJIOKEHUS, COOUPATh YCTAHOBKY M3 MPEIJIOKEHHOTO 000pYIOBaHMUs, OMUCHIBATH XOJI OIBITA H
(bopMyIHpOBATH BBIBOKI;

BBHITIONHATH MPSIMbIE U3MEPEHHUS TEMIEepaTypbl, OTHOCHUTEIHHOW BIAXHOCTH BO3JyXa, CHUJIbl TOKA, HANPSIKEHUS C HUCIOIB30BAHUEM
aHAJIOTOBBIX MPHOOPOB M JATYMKOB (PH3MUECKUX BEIIMYMH, CPAaBHUBATh pPE3YJIbTaThl HM3MEPEHHH C YYETOM 3aJaHHOW aOCOIFOTHOM
MOTPEIITHOCTH;

MIPOBOJIUTH MCCJICIOBAHNE 3aBHCUMOCTH OJIHOW (PM3MUYECKOW BEITUYMHBI OT APYTOW C MCIOJIH30BAHMWEM MPSIMBIX M3MEPEHUH (3aBUCHMOCTD
COIMPOTUBJICHUA NPOBOJHHKA OT €0 AJIWHBI, IUIOIIAaAU IMOMNCPEYHOro CCUCHUA U YACIBHOTO COIMPOTHUBJICHUA BCUICCTBA IMPOBOJHHUKA, CHJIbBI
TOKa, WIYIIEr0 4epe3 MPOBOIHUK, OT HAINPSDKEHHS Ha TPOBOJHHKE, MCCICIOBAHUE IMOCIECIOBATEIBHOTO W MapalICIbHOTO COCAMHEHUIA
MIPOBOJTHMKOB): IJIAHUPOBATh UCCIICOBAHUE, COOMPATh YCTAHOBKY W BBITIONHATh H3MEPCHUS, CICIysl TIPEAIOKEHHOMY IUIaHy, (PUKCUPOBAThH
PE3YJIbTAThL HOHy‘-ICHHOﬁ 3aBHUCUMOCTHU B BUJIC Ta6JII/II_I u I‘pa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM HCCICOOBAaHUS

MPOBOANTH KOCBEHHBIC W3MEpPEHHS (PU3NYECKUX BETWYMH (yIellbHas TEIUIOEMKOCTh BEIECTBAa, COMPOTHBIICHHWE MPOBOJHMKA, paboTa u
MOIIIHOCTb DJIEKTPUYECKOTO TOKA): IUIAHUPOBATH HM3MEPEHUs, COOMpPATh OJKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJEAys TPEIIOKEHHON
HWHCTPYKIUH, U BEIYUCIIATH 3HAUYCHUC BCIINYHUHDBI;

coOro1aTh TIpaBujIa TEXHUKU 0€30TIaCHOCTH MU padboTe ¢ J1abopaTopHbIM 000PYA0BAHHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBHS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPON HA MX OMUCAHUS (B TOM YHCIE: cUCTEMa
OTOIICHUS JTOMOB, TUTPOMETp, MapoBas TypOMHA, aMIEpMETP, BOJBTMETp, CUETUYHMK SJICKTPUYECKOH SHEPruH, 3JICKTPOOCBETUTEIILHBIC



npuOOpBl, HarpeBaTeNbHBIE SJEKTPONPHOOPHI  (MPUMEPHI), DIEKTPUYECKHE TPEAOXPAHHUTENH, DIIEKTPOMATHHUT, JIIEKTPOJBHIATENb
MIOCTOSTHHOTO TOKa), UCIIOJIB3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PH3MUECKUE 3aKOHOMEPHOCTH;

pacmo3HaBaTh IMPOCThIE TEXHWYECKHE YCTPOWCTBA W HM3MEPHUTENbHBbIE NPHOOPHI IO CXeMaM M CXEMaTHYHBIM PHCYHKaM (SKHUIKOCTHBIN
TEPMOMETpP, TEPMOC, TICUXPOMETpP, THUTPOMETP, IBUTATENb BHYTPEHHETO CrOpaHUs, OJJIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI
ANEKTPUUECKHUX IIETICH C IMOCIeOBATEIbHBIM U TapauIeIbHBIM COSIMHEHUEM JJIEMEHTOB, pasinyas YCIOBHBIE OOO3HAUEHHS SJIEMEHTOB
ANEKTPUUECKHX IICTICH;

MPUBOIUTH MPUMEPHI (HAXOJUTHh MHPOPMALIUIO O MPUMEPAX) MPAKTUYECKOTO HCIIONB30BaHHU (PU3MUYECKUX 3HAHWW B TIOBCEAHEBHOM KU3HU
11 oOecriedeHrs: 6e30MacHOCTH MPU OOPAIEHUH ¢ MPUOOpaMH U TEXHUUYECKUMH yCTPOHCTBAMU, COXPAHEHHUS 3/J0POBbS U COOIIOACHUS HOPM
9KOJIOTMYECKOTO TIOBE/IEHHS B OKPY KAIOLIEH Ccpee;

OCYIIECTBIISATh TMOMCK HMH(pOpMAIMK (PU3NIECKOTO coiepkaHuss B VHTepHeTe, HA OCHOBE HMEIOUIMXCS 3HAHUKW M IMyTEM CpaBHEHHS
JOTIOJTHUTEIBHBIX HCTOYHUKOB BBIJEIATH HH(OpMALINIO, KOTOpas SBISETCS MPOTHBOPEUNBON MIIM MOKET OBITH HEJOCTOBEPHOMN;
WCTIOJIB30BAaTh MPH BBIMOJHEHHH YYSOHBIX 33aJJaHUH HAyYHO-TIOMYJSIPHYIO JINTEPATYPY (PU3MUECKOTO COJCpPIKAHUS, CIIPABOYHBIC MaTepHabI,
pecypchl cetn VIHTEpHET, BlafeTh NpUEMaMH KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHus MH(GOPMALUH M3 OJHON 3HAKOBOW CHCTEMBI B
APYTYIO;

co3/laBaTh COOCTBEHHBIE NMHMCHMEHHbBIE M KpaTKHe YCTHbIE cOOOmIeHus, 0000mas HHPOpPMaIUI0 U3 HECKOJBKUX HCTOYHUKOB (PH3HUECKOTO
COJIepKaHUs, B TOM YHCJIEe MyOJUYHO MPEACTaBIATh Pe3yIbTaThl MPOESKTHOW MJIM MCCIEI0BATENbCKON AEATENIbHOCTH, IPU 3TOM I'PaMOTHO
WCTIOJIb30BaTh M3YYCHHBI MOHATHIHBIN armapaT Kypca (PU3UKH, COMPOBOXKAATH BBICTYIUICHHE TIPE3EHTAINEH;

NIPY BBITIOJTHEHUU YYEOHBIX MPOEKTOB M MCCIENOBAHUI (DU3MYECKHX IMPOILECCOB PACTpENeisITh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C
MOCTABJICHHBIMH 3a/la4aMH, CIICAUTDH 3a BHIMOJHEHNEM IUIaHa JICHCTBUH U KOPPEKTHPOBATh €r0, aJeKBAaTHO OIIEHMBATh COOCTBEHHBIN BKJIA] B
JESITeTbHOCTD TPYTIIBI, BEICTPaWBaTh KOMMYHHUKAaTHBHOE B3aUMOJICHCTBHE, MIPOSIBIISSI TOTOBHOCTH pa3pemarb KOH(PIUKTHL.

TEMATHUHYECKOE IINTAHUPOBAHUE

e 8 KJIACC
KosmmyecTBO yacos DJIEeKTPOHHbIE
HaumenoBaHue pa3jesioB u TeMm (uudposbie)
Ne i/ Kontpoabubl | Ilpakruueckue
NpOrpamMMsl Bceero o0pa3oBaTeJibHbIE
e padoTsbI padoTsI
pecypcsbl

Paszaen 1. TenjoBbIe siBJIeHUS

1.1

CrtpocHre 1 CBOHCTBA BEIIECTBA 7 Bubnuoreka ITOK




https://m.edsoo.ru/7f4181c¢
e

bub6nmoreka [JOK
1.2 TennoBble npo1eccs 21 5 https://m.edsoo.ru/7f4181¢c
€
Hroro no pazaeny 28
Pazgen 2. DiiekTpuyecKrue 1 MATHUTHBIE SIBJICHUS
OnexkTpuyeckue 3apsaapl. 3apsuKeHHbIE bubmorexa HOK
2.1 p pu - 24P 7 1 https://m.edsoo.ru/7f4181¢
TeNa U UX B3auMo/IeiiCTBHE .
Bbubmuoreka LIOK
2.2 IToCTOSIHHBIN ANEKTPUUECKUNA TOK 20 7 https://m.edsoo.ru/7f4181c
€
bub6nmoreka [JOK
2.3 MarsuTHble SIBICHUS 6 1 https://m.edsoo.ru/7f4181c
€
Bbubmuoreka LIOK
24 OnexTpoMarHuTHas HHAYKLUS 4 https://m.edsoo.ru/7f4181¢c
€
Hroro no pazneny 37
PezepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 14
8 KUIIACC
e KonnuecTBo yacos JNara m3yyenus

n/n

Tema ypoka

JJeKTPOHHBIE U (POBHIE
oOpa3oBaTeJibHbIE




Beero Koutp-nbie | IIpakt-Kue MnaHnpyemas dakTHUueckan pecypcbl
r
padoTsl padoThI
OCHOBHBIC MTOJOXKEHUS
1 MOJIEKYJIAPHO-KHHETHUECKOM | Bbubnumoreka LJOK
TEOPHUU U UX ONBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPKIACHUS
2 Macca u pazmep aTOMOB U MOJIEKYJI 1
3 Mogenu TBEPAOTO, KUAKOTO U | bu6nmoreka [JOK
ra3000pa3HOTO COCTOSHUH BEIIeCTBA https://m.edsoo.ru/ff0a540e
OO0OBscHEHNE CBOMCTB TBEPOTO,
JKUJIKOTO ¥ Ta3000pa3HOTo
4 COCTOSIHAM BELLIECTBA HA OCHOBE 1
MOJIOKEHUN MOJICKYJISPHO-
KHMHETHYECKON TEOPUU
5 Kpucraminueckue u amopHbie | bubmmorexa [IOK
Tena https://m.edsoo.ru/ff0a5800
6 CMaunBaHMe U KalWIISIPHOCTB. ) Bubnuorexa [JOK
IloBepXHOCTHOE HATAKEHHE https://m.edsoo.ru/ff0a5530
7 TennoBoe paciupeHue U cxaTHue 1 bubmorexa [JOK
p P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TEMIEpaTyphI
8 CO CKOPOCTBIO TETUIOBOTO ABUKCHIS 1
YaCTHII
9 Buytpennss sneprus. CiocoOb | bubnuorexa [JOK
W3MEHEHUS] BHYTPEHHEN SHEPTUUN https://m.edsoo.ru/ff0a5c60
Bbubmnuoreka 1IOK
10 Buns! Tennonepenaun 1
A peA https://m.edsoo.ru/ff0a6412
11 Ypoxk-koupepenuus "[Ipakrudeckoe 1 1 bubmmorexa [IOK




UCIOJIb30BAHHE TEIIOBBIX CBOICTB
BEIIIECTB U MaT€PHAJIOB B LIEJISIX
sHeprocoepexeHus"

https://m.edsoo.ru/ff0a65c0

KommuectBo Termnorel. Y nenpHas

Bbu6nuoreka LJOK

12
TEIIOEMKOCTb https://m.edsoo.ru/ff0a6976
[MoaroroBka K KOHTPOJIBLHOH paboTe
13 1o teme "TeroBbie SIBJICHMUS. Bubnuoreka LJOK
W3MeHeHue arperaTHbIX COCTOSIHUN https://m.edsoo.ru/ff0a83{2
BerrecTna"
KonTponbHas pabora o Teme
14 "TeruoBele ssBneHus. i3MeHeHne bubmmorera [IOK
T Y https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUH BEIECTBA
YpaBHEHHE TEIIOBOTO OaaHca.
15 TermmooOMeH U TEIIOBOE bubmorexa HOK
https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlaGopaTopHas pabota
16 "UccnenoBanue sBICHUS bubmmoreka IHOK
TerIooOMeHa MPY CMENINBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOAHOM U Topsiuerd BOAbI"
2 —4eTBEPThH
PacueT konmyecTBa TEILIOTHI,
17 HEO0OXOIUMOTO I HarpeBaHMUs
TeJa U BBIACISIEMOr0 UM IIPU
OXJTAXKICHUN
JlaGopaTopHas pabota
" PatopHaz b . Bubmuoreka [JOK
18 Onpenenenue yaenpHoU

TEIUIOEMKOCTH BerecTna"

https://m.edsoo.ru/ff0a6bb0




DHeprus TOIUINBA. Y IeJbHas

bu6nmoreka [{OK

19
TETI0Ta CrOPaHus https://m.edsoo.ru/ff0a7b5a
IInaBneHue u oTBEpACBaHNE
20 KPHUCTAIHYECKHUX TeN. Y JelIbHas buGmorexa HOK
p e https://m.edsoo.ru/ff0a71d2
TEIUIOTAa IJIaBJIEHUA
JIabopartopHast padbora
21 "On E CHIC)HI/Iep €JIbHOH TEIUIOTHI bubmorexa LOK
pen yfl https://m.edsoo.ru/ff0a72fe
IUIABJIEHUS JIbA
” [TapooOpa3oBaHre 1 KOHACHCAITHS. Bubmuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenne. Y aenpHas Temiora
mapooOpPa30BaHUs M KOHIEHCAINH.
23 3a§HCH§OCTL TEMIIEPATYPEI bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢
KHIICHHUS OT aTMOoc(hepHOTO
JaBJIEHUS
Braxxaocts Bo3ayxa. JJabopaTopHas
24 pabota "Onpexnenenue bubnuorexa [JOK
OTHOCHUTEIBHOM BIAKHOCTHU https://m.edsoo.ru/ff0a7628
BO3IYyXa"
’5 Pemienue 3amay Ha onpeneiacHue
BIIQYKHOCTH BO3TyXa
[TpuHIUTIBI PaOOTHI TEIIOBBIX
26 neurateneid. [lapoBas TypOuHa.
JBuraTenb BHYTPEHHETO CTOPaHUS
KIII TerioBoro gBuraTes.
27 TenmoBeIe IBUTATEIN U 3aIIUTA bubmmorexa [IOK
A . = https://m.edsoo.ru/ff0a7c7c
OKpY>Karolei cpeibl
)% 3aKOH COXpaHEeHUs U TIPEeBpaIeHUs

OHEPTHHU B TCIIJIOBBIX MpOIECCax




29

[loaroroBka K KOHTPOJIBLHOH paboTe

KontponbHas pabota Ne 2 o Teme:

30 «Temnnoseie mpoueccu, «KITJ]
TEIUIOBOTO JBUTATEIISD).
31 OnexkTpuzanus Ten. JIpa poaa
3NEKTPUYECKUX 3aps10B
Ypok-uccnenoBanue
32 "DnexTpu3aIus Tel UHAYKIUEH u
MIPU CONTPUKOCHOBEHUU "
3 —yeTBEPTHL
1 B3anMopeiicTBue 3apsKEHHBIX TE. Bubnumoreka LJOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
OnekTprudecKkoe moJie.
34 HanpsixeHHOCTh 3J€KTPUYECKOro Bubnumorexa LJOK
nosid. [IpuHun cynepno3uinuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUUECKUX TOJIEH
Hocurenu anekTpudeckux 3apsaos.
35 OnemenTapHsblii 3apaa. CTpoeHne
aToma
36 [IpoBoAHMKM 1 AUANEKTPUKU. 3aKOH bubmmorexa [IOK
COXPaHEHUS DJIEKTPUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
37 Pemenue 3aay Ha MpUMEHEHUE bubmmorexa [IOK
CBOMCTB 3JIEKTPUYECKUX 3aPs/I0B https://m.edsoo.ru/ff0a90cc
DIEKTPUUYECKUH TOK, YCIOBHS €TO
38 cymiectBoBanust. McTouHukm bubmorexa [IOK
Y ' https://m.edsoo.ru/ff0a95a4
NEKTPUIECKOrO TOKA
N bubnuoreka [IOK
39 JelcTBUs ANEKTPUUECKOTO TOKA

https://m.edsoo.ru/ff0a96b2




VYpok-uccnenopanue "JlelicTBue

40 3JIEKTPUYECKOTO OIS Ha 1
MPOBOJHUKHU U AUJIEKTPUKH"

A1 DIIeKTPUIECKUH TOK B MEeTalIax, bubmmotexa [JOK
KUJIIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

47 DneKkTpudecKas 1enb U e€
COCTaBHBIE YaCTH
Cuna Toka. JlabopaTopHnas pabota

43 "H3MepeHne U peryInpOBaHUE CHIIBI 0.5 buGmorexa HOK

Y p peryimp ) https://m.edsoo.ru/ff0a8bd6
TOKa
DneKTpuyecKoe HanpsKeHHe.

44 Bonsr™erp. JIabopaTopras pabora 0.5 Bubmmoreka IJOK
"M3mepenue u peryimpoBaHue ) https://m.edsoo.ru/ff0a%¢14
HaTpsHKCHIST "

ConpoTuBlieHHE TPOBOAHUKA.
45 VY nenpHOE CONPOTHUBIIEHNE bubmorexa HOK
A p https://m.edsoo.ru/ff0aa738
BeEIllECTBA
JlaboparopHas paboTa
"3aBUCUMOCTD BJIEKTPUUECKOTO
46 COIIPOTHUBJICHUS IPOBOJHUKA OT €r0 1 bubmorexa HOK
P POBOAL https://m.edsoo.ru/ff0aa738
JUTFHBI, TUTOIIIA I TIOTIEPEIHOTO
cedyeHus u marepuana"
3aBHCHUMOCTE CHJIBI TOKA OT
47 HanpspkeHusd. 3akod OMa 1i1s bubnnorexa LIOK
p ’ A https://m.edsoo.ru/ff0aa44a
yJacTKa IeTH
JlaGopaTopHas pabota
"HccnemoBanue 3aBUCUMOCTH CHIIBI
bu6nunoreka [JOK
48 TOKa, UAYIIETO Yepe3 PE3uCTop, OT 1

COTIPOTUBJICHUS PE3UCTOpPA U
HaIpsDKSHHS Ha pe3nucTope”

https://m.edsoo.ru/ff0aa04e




HOCJ’IG,Z[OBaTCJ'IBHO@ " NIapajuICJIIbHOC

49
COCTMHCHUS MTPOBOTHUKOB
JlaboparopHas pabota "IIpoBepka
50 TIpaBHJIa CIOKEHUS HAMTPSDKEHUH Bubnmorexa LJOK
IIPH MOCJIENOBATEIEHOM https://m.edsoo.ru/ff0aaas58
COEIUHEHNH JABYX PE3UCTOPOB"
IToaroToBka kK KOHTPOJBHOI paboTe
1o TeMe "DIEKTpUUIECKHEe 3apsiabl.
51 3apsoKeHHBIE Tela U X bubmmorexa [JOK
P . . https://m.edsoo.ru/ff0abd2¢c
B3anMoieicTBUs. [locTOSHHBIN
SIEKTPUUECKHM TOK"
KonTponbHas pabora no Teme
"DneKkTpuyecKue 3apsbl.
52 3a H)KSI:IHLIG Tena I/IpI/IX bubmotexa LOK
P . . https://m.edsoo.ru/ff0abea8
B3aumojerictud. [locTostHHBIN
JJIEKTPUICCKHUHA TOK"
JlaboparopHas pabota "IIpoBepka
53 IIpaBUIIA JUIsl CUJIbI TOKA IIPU bubnuorexa [JOK
rapajjieilbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3uctopoB"
Permenne 3a1a4y Ha MprMeHEHHE
54 3akoHa OMa 1 pa3inuyHoro bubmmorexa LIOK
P https://m.edsoo.ru/ff0aaf8a
COETUHEHHS TPOBOIHUKOB
4 — geTBepr
Pabora u MomHOCT
55 3JIEKTPUYECKOT0 TOKA. 3aKOH bubmmorexa LIOK
p ' https://m.edsoo.ru/ff0ab124
xoyns-Jlenna
56 JlaGoparopHas paboTa Bubnumorexa LJOK

"Onpenenenne paboOTHI 1 MOIITHOCTH

https://m.edsoo.ru/ff0ab3e0




JIEKTPUYECKOro ToKa"

DJIeKTpUYECKUE LIETTH 1
MOTPEOUTENH DIISKTPUUECKOM

bu6nuoreka [JOK

57
sHepruu B 0piTy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbBIKaHUE
53 ITocTostHHBIE MATHUTHI, KX
B3aNMOJICUCTBHE
59 Ypok-uccinenopanue "Uzyuenue | bubmmoreka [{OK
0JIEW TOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noje. MarHuTHoe 1oJie
60 3eMIu U ero 3HaueHUe IS KU3HU bubmorexa [IOK
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmnsiT Opcrena. MarauTHoe mose
61 3JIEKTPUUYECKOT0 TOKa MaruuTHoe bubmorexa [IOK
p https://m.edsoo.ru/ff0ac1d2
MOJIe KaTYIIKU C TOKOM
IIpuMeHeHne MIEKTPOMArHUTOB B
2 texHuke. JlaboparopHas paboTa 0.5 Bubmuorexa [JOK
"N3yuenue AeCTBUS MarHUTHOTO ) https://m.edsoo.ru/ff0ac74a
T10J151 HA TPOBOJIHUK C TOKOM"
DIIEKTPOABUTATEITH TIOCTOSTHHOTO
Toka. Mcrons3oBanue
3JIEKTPOJBUTATENEH B TEXHUUECKUX
63 CTPOMCTBAX U HA TPAHCIIOPTE bubmmorexa LIOK
yerp p pre. https://m.edsoo.ru/ff0ac86¢
JlaboparopHas paboTa
"KoncTpynpoBanue u u3ydeHue
paboTHI AneKTpoABUTaTENS"
OnsiTel @apanes. 3aKoH
64 3IEKTPOMArHUTHON WHAYKIINH.
IIpaBuno Jlenna
65 OnekrporenepaTop. CriocoOs




HOJTyYCHUS AIICKTPHYECKON
SHEPruH. DIEKTPOCTAHIIMU HA
BO300HOBIISIEMBIX HCTOYHHKAX
9HEPTrUn

[loaroroBka K KOHTPOJIBLHOH paboTe

66 o TeMe "DIEKTPUIECKUE U 1
MarHuTHBIE ABJIEHUA"
KonTponbHas pabora no Teme
67 "DIEeKTPUUECKIE U MATHUTHEIE 1 bubnnorexa LIOK
p" https://m.edsoo.ru/ff0acb14
SIBIICHUS
PesepBusrii ypok. Pabora c
TekcTaMu 1o TeMe "TeroBble B 110K
o HOJINOTEKA
68 sBiaeHus". "TIocTOAHHBIN 1

ANEKTPUYECKUNA TOK MarHuTHbIE
siBiIeHus"

https://m.edsoo.ru/ff0accSe

OBLIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68

14




