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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue nporpaMMbl HalIpaBIeHO Ha (POPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH Y4aIUXCs U
OpraHu3aIIo U3y4YeHUsl (PU3MKU Ha JEeSITeIbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IIPEIMETa
B peanm3anuu TpedoBanunii @I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METANIPEIMETHBIM PE3yIbTaTaM
00yueHus, a TAK)KE MEXIPEIMETHBIE CBSI3U €CTECTBEHHOHAYUHBIX YUYEOHBIX IIPEAMETOB Ha YPOBHE
OCHOBHOTO O0IIIer0 00pa3oBaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Kypc puszuku — cucremooOpa3yromiuii isi €CTECTBEHHOHAYYHBIX YI€OHBIX PEIMETOB, TOCKOIBKY
dusznyuecKre 3aKOHBI JISKAT B OCHOBE TIPOIIECCOB U SBIICHUH, N3y9aeMbIX XUMHUEH, OMOJIOTHEH, aCTPOHOMUEH
u ¢usnueckoi reorpadueii. Pu3nka — ITO MPEIMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIAJI B
€CTECTBCHHOHAYYHYIO KapTHHY MHPA, HO U MPEAOCTABIISICT HanboJee siCHbIe 00pa3Ibl MPUMEHECHUS HAyYHOTO
METO/JIa TIO3HAHMSI, T.€. CIIOCO0a MOTYYCHHS JOCTOBEPHBIX 3HAHMIA 0 Mupe. Hakowner, ¢puszuka — 310
MPEMET, KOTOPBIN HAPSALY C APYTUMHU €CTECTBEHHOHAYYHBIMU MPEAMETaMU JOJIKEH AaTh MIKOJIbHUKAM
IpEeJICTaBICHUE 00 YBJICKATEILHOCTA HAYYHOTO UCCIICIOBAHUS U PAIOCTH CAMOCTOSTEILHOTO OTKPBITHUS
HOBOT'O 3HAHMUSI.

OpHa 13 MIaBHBIX 33/1a4 PU3NIECKOr0 00pa30BaHUs B CTPYKType O00IIero oOpa3oBaHus COCTOUT B
(dbopMUPOBAHNUN €CTECTBEHHOHAYYHOU IPaMOTHOCTH M MHTEpeca K HayKe Yy OCHOBHOM Macchl 00y4aroIuxcs,
KOTOpBIE B JalIbHENIIIeM OyIyT 3aHTHI B CAMBIX pa3HO 00pa3HbIX cdepax nestenbHocTH. Ho He MeHee
BAYKHOM 3aJ1a4eil sIBJSETCS BBISBIICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JHOJEH I MPOJAOIHKEHUS
o0pa3oBaHus U JalbHENIIEH MpodecCHOHANBHON IeATeIbHOCTH B 00JaCTH €CTECTBEHHOHAYYHBIX
WCCJICIOBAaHUM U CO3JaHUH HOBBIX TeXHONIOTUH. COrIacHO MPUHATOMY B MEXIYHAPOJIHOM COOOIIECTBE
onpeneneHuto, EctecTBeHHOHAayYHast TPaMOTHOCTB — 3TO CITOCOOHOCTH YeJIOBEKA 3aHUMATh aKTUBHYIO TPaK-
JAHCKYIO TTO3HITUIO TT0 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAYKaMHU, U €ro
TOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UiessMH. HaydHOTrpaMOTHBIN YETOBEK CTPEMHUTCS
y4acTBOBATh B apTYMEHTHPOBAHHOM OOCYKJIEHUH MPOOJIeM, OTHOCSIIIUXCS K €CTECTBEHHBIM HaAyKaM U
TEXHOJIOTHSIM, 4TO TPEOYET OT HEro CISAYIOMNUX KOMIIETEHTHOCTEH:

— HAy4HO O0OBICHATH SIBJICHUA,
— OIICHUBAaTh U IIOHUMATh OCOOCHHOCTH HAaY4YHOI'O UCCIICAOBAaHUA,
— HHTCPIPETUPOBATH JAHHBIC U UCII0JIb30BATh HAYYHBIC JOKA3AaTCIbCTBA JIS MTOJTYUCHHUS BBIBOIOB.

N3yuenue ¢pu3nku cnocoOHO BHECTH pelIaloNInil BKIaa B (OPMUPOBAHUE €CTECTBEHHOHAYYHON
TPAaMOTHOCTH OOYJarOITUXCS.

HEJN N3YYEHUSA YYEBHOI'O IPEJIMETA «®PU3UKA»

Lenu n3yyenus (HU3MKU Ha ypOBHE OCHOBHOI'O 00I11ero o0pa3oBaHus onpeaeneHs! B Konnenuun
npenojiaBaHus yueoHoro npenmera «®@usnka» B 00pa3zoBaTebHbIX opranuzanusx Poccuiickoii @enepanum,
peanu3yomux OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrPaMMbl, YTBEpKAEHHON pemenneM Kosuternn
MunucrepcrBa npocsetienus: Poccuiickoit @enepanyu, nporokoin ot 3 nexadbpst 2019 r. Ne [TK4BH.

Henu nzydueHus: Gu3nKu:

— MpHoOpeTeHne HHTEepeca U CTPeMIICHUS 00yJaloUIuXcs K HAyYHOMY W3YYEHHIO TPUPOIBL,

pa3BUTHE HMX MHTEJUICKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

— Ppa3BUTHUC HpGI[CTaBJIeHI/Iﬁ 0 HAYYHOM MCTOJIC MMO3HAHUA U (I)OpMI/IPOBaHI/Ie HUCCICIO0BATCIBCKOT'O
OTHOIICHMUS K OKPYKaIOIIUM ABJICHUAM,



— (¢opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK PE3ysIbTaTa U3y4E€HUSI OCHOB CTPOCHUS MaTepHU U
(dbyHIaMEHTANBHBIX 3aKOHOB (DPU3HKHU;

— ¢opMupoBaHUE IPEACTABICHHUH O POJIU (DU3UKHU TSl pa3BUTHS IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHIA;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX cepax Oyaymeit npoeccnoHaIbHON 1esSTeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJIrOTOBKA K JaTbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBICHUH.

JlocTrKeHHEe ITUX 1eJIel Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus 00eCIeunBacTCs PEIICHUEM
CIICIYIOIIMX 3a/1a4:

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHHUH BCIICCTBA, O MEXAHNYCCKUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX ABJICHUAX

— TpUOOpeTeHNEe YMEHUI ONUCHIBATh U OOBSICHATH (PU3MUECKUE SBICHUS C UCIIOJIb30BAHUEM
MOJTYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEHIINX PACYETHBIX 3a/1a4 C MCIIOJIb30BaHUEM (DPU3NIECKUX
MOZEJIEH, TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BHUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na60paT0pHLIe pa6OTLI n
OKCIICPUMCHTAJILHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/IGOpOB;

— OCBOCHHE IPUEMOB PadOTHI ¢ HHPOpMaIHeH (PU3NIECKOro CoIepiKaHus, BKII0Yast HHPOPMAITHIO O
COBPEMEHHBIX JIOCTI)KCHUAX (PU3UKH; aHATN3 H KPUTUYECKOE OIICHUBaHKHE WH()OPMAIINU;

— 3HaKOMCTBO CO C(I)epaMI/I HpOCI)eCCHOHaHLHOﬁ ACATCIBbHOCTHU, CBA3aHHBIMHU C Q)HBHKOIZ, 151
COBPCMCHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU HAa JOCTUKCHUAX CI)PI?»HHGCKOﬁ HAayKH.

MECTO YYEBHOI'O TIPEJJMETA «®U3UKA» B YYUEGHOM IIVTAHE

B cootBerctBun ¢ ®I'OC OO0 dusuka sBusercs 00g3aTeNbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO
oOmiero oopazoBanus. JlaHHas mporpaMmMa mpeaycMaTpuBaeT u3yueHue Gu3uKu Ha 6a30BOM YpOBHE B 8
KJjlacce B 00béMe 68 dacoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3gen 1. TemyioBble ABJIeHUS

OCHOBHBIE NOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOPUN CTPOSHMS BEIeCTBA. Macca U pa3Mepsl
aTOMOB U MOJIEKYJ1. OIBITHI, TOATBEPKAAIOIINE OCHOBHBIE TIOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH.

Mogenu TBEPAOro, JKUAKOI0 M ra3000pa3HOro cocTosHui BemecTa. Kpucrannnueckue 1 aMmopgHbIe Tena.
OOBbsicHEHHE CBOMCTB ra3oB, XHIKOCTEH U TBEPBIX TEJ HA OCHOBE MOJIOKEHUH MOJIEKYISIPHO-KMHETUYECKOM
Teopun. CMauMBaHKE U KallWJUIAPHBIC sABJICHUS. TEeII0BOe paclIMpEHUE U CKATHE.

Temnepatypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBIO TEIUIOBOTO IBUKEHUS YACTHII.

Buytpennss sneprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHEPIUu: TeIIonepeaaya u CoBepIIeHre paboThl.
Buael Temnonepenayn: TeMI0ONPOBOJHOCTD, KOHBEKLIUSA, U3ITyYCHHUE.

KonngecTBo TemioTsl. Y aenbHas TEINIOEMKOCTb BElIeCTBA. TerI000MEH U TEIIOBOE PABHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBienue u oTBepeBaHNe KPUCTAIUINYECKUX BEIIECTB. Y AeIbHasI
TeruioTa riasieHus. [lapoodpasosanue u konaeHcauus. Mcnapenune (MC). Kunenue. Y aenpHas Temiora
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUsI OT aTMOC(epHOro faBieHus. BraxxHocTs Bo3ayxa.

OHeprus TOIIUBA. Y IeNIbHAs TEIUIOTa CrOPaHUs.

[Tpunumns! padots! TemnoBbix asurareneil. KI1J[ termoBoro apuratesns. TemioBele ABUraTeIN U 3aluTa
okpyxatoniert cpeabl (MC). 3akoH coxpaHeHHUs ¥ IIPEBpaILeHHs SHEPIHH B TEIUIOBBIX npoueccax (MC).

Hemoncmpayuu

. Habmonenne OpOyHOBCKOTO JIBUYKEHHS

. HaGmonenue nuddysun

. HaOronenue siBneHni cMauylBaHUs M KalWJUISIPHBIX SIBICHUH

. HaOxroieHue TerioBoro pacimmpenus Tei

. I3MeHeHue naBieHus ra3a npyu U3MEHEHUH 00bEMa U HarpeBaHUH WM OXJIaXKIEHUH
. IlpaBuia u3mepeHus Temmneparypsl

. Buzp! Teruionepenaun

. OxnaxeHre nmpyu coBepIIeHu padboThl
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. HarpeBanue npu coBepiiiennn paboThl BHEIIHUMHU CUIIAMU
10. CpaBHeHuUe TETIOEMKOCTEN pa3TUNYHBIX BEUIECTB

11. HaGmroneHue KumeHust

12 HabmtoieHre MOCTOSTHCTBA TEMIIEPATYPHI MIPH IJIaBICHUH
13. Mojienu TEmnoBLIX ABATATEIEH

Jlabopamopuvie pabomul u onvimol

1. OnbITHI 10 OOHAPYKEHUIO ASHCTBHSI CHUII MOJICKYIISIPHOTO TIPUTSKEHUS

2. OBITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOMN COJIM UJTH caxapa

3. OnBITHI 110 HAOTIOACHHUIO TEIIJIOBOTO PACIIMPEHUS Ta30B, )KHIKOCTSH U TBEPIBIX TEIT

4. OmpeneneHue NaBieHUs BO3AyXa B OaJUIOHE MITIPHUILA

5. OnBITHI, IEMOHCTPUPYIOMINE 3aBUCUMOCTh JaBJICHUS BO3/IyXa OT €ro 00béMa 1 HarpeBaHus Win
OXJIAXKICHUS

6. [IpoBepka rumoTe3bl TMHEHHONW 3aBUCUMOCTH JITHHBI CTOJIOMKA KUJKOCTH B TEPMOMETPHUECKON TpyOKe
OT TeMIIePaTypbl

7. HaGmrotenne n3MeHeHusl BHYTPEHHEH YHEPTUU Tella B pe3ysibTare TeIionepeadun U padoThl BHEIITHUX
CHII

8. UccnenoBanue sSBICHUS TEIUIOOOMEHA MPU CMEITUBAHUH XOJIOAHOM U TOPSYCH BOJIBI

9. OmpeneneHre KOJMYECTBA TETUIOTHI, TOJYYSHHOTO BOJAOW IIPH TEIIIO0OMEHE C HarpeThIM
METATUYECKUM LIWIUHIPOM



10. OnpeneneHue yaeTbHOM TETUIOEMKOCTH BEUIECTBA
11. VccnemoBanue mpoiiecca UCrapeHus

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3AyXa
13. Onpenenenue yeabHON TEIUIOTHI TJIABICHUS JIb/Ia

Pa3zjnen 2. DiiekTpryecKkue H MATHUTHBIE SIBJIEHUSI

DnekTpusanus Teil. J{Ba poaa anekTpuyeckux 3apsaaoB. BzaumoaeiictBue 3apsykeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS 3aPSKEHHBIX TeJl OT BEJIMYUHBI 3aPS10B U PACCTOSHUS MEX]Y TEIaMH).

DnexTpuueckoe nose. HanpsEHHOCTh 35eKTpruueckoro noJjs. [IpuHiun cynepno3unum 31eKTpUIecKux
MoJieH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsa0B. DiieMeHTapHbIN AekTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBoaHuku
U IURJICKTPUKH. 3aKOH COXpPAHEHHS SJIEKTPHUUECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOTr0 ToKa. ICTOUHUKH MOCTOSIHHOTO TOKA.
JleficTBHS SIEKTPUUYECKOTO TOKA (TEIMJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B HKHUIAKOCTAX
U rasax.

Onektpuueckas 1enb. Cuiia Toka. DiekTpuueckoe HanpsokeHne. COnpoTUBIECHUE MTPOBOIHUKA. Y ICIIBHOE
COIpOTHBIIEHHUE BellecTBa. 3akoH OMma /15 yuactka 1enu. [locienoBarenbHoe U napamieabHOE COETUHEHUE
MIPOBOJIHUKOB.

PaboTta 1 MOIITHOCTH IEKTPHUECKOTO TOKA. 3akoH J[koyisi— JleHma. DieKTprudeckue 1enu U NoTpeOuTeu
aJIeKTpuYecKoi sHepruu B ObiTy. KopoTkoe 3ambIkaHue.

[TocrossHHBIE MAarHUTHI. B3anuMo1eiCTBHUE MOCTOAHHBIX MAarHUTOB. MarHuTHOE 1oJjie. MarHuTHoOE 1noJje
3eMuin U ero 3Ha4YeHHe NS ku3HU Ha 3emuie. OnbIT Opcrena. MarHUTHOE 10J1€ SJIEKTPUYECKOTO TOKA.
[IpuMeHeHne >EeKTPOMArHuTOB B TEXHUKE. J[eicTBHE MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM.
DIEeKTPOABUTATENb TOCTOSIHHOTO TOKA. VCronb30BaHue JIEKTPOIBUTATECH B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCTIOPTE.

Omnertel @apanes. SABnenue anexkTpoMaruuTHoN HHAYKIUH. [IpaBuino Jlenmna. Dnexrporeneparop. CriocoOs
MOJTyYEHUS NEKTPUIECKON IHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu

DneKkTpu3aIus Tel

JIBa poJia 3JIEKTPUUECKHX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll
VY CTpoNCTBO U AEMCTBUE DIIEKTPOCKOIIA

DIIEKTpOCTaTUYECKAsT MHIYKIIHS

3aKOH COXpaHEHHUsI ANEKTPUUECKUX 3aPSAI0B

HpOBO}IHI/IKI/I N IUBJICKTPUKHU

MOI[GJ'II/IpOBaHI/Ie CHJIOBBIX JIMHUH SJICKTPHUYCCKOTO ITOJIA

W cTOUYHMKH TOCTOSIHHOTO TOKA
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JIefCTBUS ANEKTPUIECKOTO TOKA
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. U3mepenue cuiibl TOka aMnepMeTpom
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. I3MepeHue 31eKTpUUECKOr0 HANpPsKEHUsT BOJIBTMETPOM
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. PeocraTt 1 MarasuH CONpOTUBIICHUI
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. B3anmoneiicTBre MOCTOIHHBIX MAarHUTOB
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. MOI[GHI/IpOBaHI/Ie HCBO3MOXHOCTH pa3JCIICHUA ITOJIIOCOB MAarHuTa

[
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. MOI[GHI/IpOBaHI/Ie MarHUTHBIX ITOJIEH MOCTOSHHBLIX MAarHUTOB

[EY
[00]

. OneIT Opcrena



19. MarauTHOE TI0JIe TOKA. DJIEKTPOMArHUT

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOIHHUK C TOKOM

21 DaexTpoABUTATEh IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue SIBJICHUSI AJIEKTPOMArHUTHOM MHAYKIIMH

23. OnbiTer Qapanes

24. 3aBUCUMOCTD HAIPABIICHUS UHAYKIIMOHHOTO TOKa OT YCJIOBHH €0 BOZHUKHOBEHUS
25. DeKTporeHepaTop MOCTOSHHOTO TOKa

Jlabopamopuvie pabomul u onvimol

OMBITHI 10 HAOTIOACHUIO ICKTPU3AIMH TEJI UHAYKIHEH U TIPU CONPUKOCHOBEHUN
HccnenoBanue NEHCTBHS SJICKTPUUECKOTO OIS HA IIPOBOIHUKH U TUAJICKTPUKH

COopka 1 mpoBepKa padOThI AIEKTPUUECKON 1IEMH MTOCTOSTHHOT'O TOKA
M3mepeHne U peryinmpoBaHue CHIIbI TOKA
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W3mepenue u peryinupoBaHue HAPSHKECHUS

6. HccrnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYILIETO YEPe3 PE3UCTOP, OT CONMPOTUBIICHHUS PE3UCTOPA U
HAINpsHKCHUS Ha PE3UCTOpE

7. OmbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPHUYECKOTO COMTPOTHBIICHHS TPOBOHUKA OT €T0 JUINHBI,
TUTOIAAM TTOTIEPEYHOT0 CEUCHHSI U MaTepHaia

8. IIpoBepka mpaBuia CI0KEHUS HANIPSDKEHUH MTPH TIOCIIEA0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mmpaBuia i CHJIbI TOKA IPU MapajIeIbHOM COSIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI AEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp

11. OnpeneneHne MOIIHOCTH 3JIEKTPUIECKOTO TOKA, BBIIEIIEMOM Ha pe3ucTope

12. UccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 JIaMIIOUKY, OT HalpsDKEHUS Ha Hel

13. Onpenenenne KI1J] HarpeBarens

14. VccnenoBaHre MarHUTHOTO B3aMMOICHCTBHS TOCTOSTHHBIX MarHUTOB

15. M3yueHre MarHuTHOT'O MOJISE OCTOSIHHBIX MarHUTOB TP UX 00BEIMHEHUHN U Pa3/IeIeHUN

16. UccnenoBanue AEHCTBUS IEKTPUUIECKOTO TOKA HA MAarHUTHYIO CTPEIIKY

17. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh CHUJIBI B3aUMOJECHCTBUS KaTYIIKH C TOKOM U MarHuTa oT
CHJIBI TOKA U HANpaBJIEHUS TOKA B KaTyILKe

18. N3yueHwue aeiicTBUS MArHUTHOTO TOJISE HA IPOBOTHHUK C TOKOM

19. KonctpyupoBanue u u3y4eHHE pabOTHI AIIEKTPOIBHTATEIS

20. Uzmepenne KI1/] a1neKTpoBUTATEIEHON YCTAaHOBKH

21. OBITHI IO UCCIIEAOBAHUIO SIBIICHUS YJIEKTPOMAarHUTHOW MHTYKIIMW: UCCIICTOBAaHHE U3MEHEHHI

S3HAYCHHA U HAITPABJIICHUSA WHAYKIIMOHHOI'O TOKA



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne pu3uku B § Kilacce HAMpaBJIEHO HA TOCTHKEHHUE 00YJatOIUMUCS TUYHOCTHBIX,
METaIPEeIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB OCBOEHHSI yU€OHOT0 NpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— MpOsIBICHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (hU3HUECKOI HAyKu;
— IEHHOCTHOE OTHOLICHHE K JJOCTUKEHHUSIM POCCUMCKHUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— T'OTOBHOCTb K AKTUBHOMY Y4daCTHUIO B 06CY)K,I[€HI/II/I 06H_ICCTB6HHO'3H3‘II/IMBIX U OTHYCCKHUX HpO6J’ICM,
CBA3AaHHBIX C ITPAKTHYCCKHUM IIPUMCHCHUCM JOCTHIXKEHU U (I)I/ISI/IKI/I;

— OCO3HAaHUC BAXXHOCTU MOPAJIbHO-3THUYCCKUX IMPHUHIUIIOB B ACATCIIbHOCTU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIHPHUATHUC DCTCTUUCCKUX KAUCCTB (1)H3HHGCKOﬁ HAayKH: eé rapMOHHUYHOI'O ITIOCTPOCHUSA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HAHME LIEHHOCTU (PM3UYECKOM HayKH KaK MOIIIHOI'O MHCTPYMEHTA IO3HAHUS MUPA, OCHOBBI
pPa3BUTHS TEXHOJOTUH, BaJKHEHUILEH COCTABIISIONIEH KYJIbTYpHI;

— Ppa3BHUTHE HAYYHOH JTF0O03HATEILHOCTH, MHTEPECA K UCCIIEA0BATENILCKOM A TETHbHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOYUOHATLHO20 OJ1A2ONOSIYUUA:

— OCO3HaHHE [[EHHOCTH 0E30MacHOr0 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE,
BOKHOCTH TIpaBuJI 0€30MMaCHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTax, C JEKTPUUECKUM U TETTIOBBIM
000pyI0BaHUEM B IOMAITHUX YCIOBHSIX;

— ¢(hOopMHUPOBAHHOCTh HaBbIKa peQIEKCHH, IPU3HAHUE CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ IpaBa y
JAPYIoro 4eaoBeKa.

Tpyooeoe éocnumanue:

— aKTHUBHOE y4YacTHE B PEIIEHUHU MPAaKTUUECKUX 33/1a4 (B paMKax CEeMbH, IIKOJIbI, TOPOJa, Kpas)

TEXHOJIOTUYECKON M COIMANIbHOM HANPaBICHHOCTH, TPEOYIOIIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— UHTEpeC K MPAaKTUYECKOMY H3YUEHHUIO MPOQeccHil, CBA3aHHBIX C PUIUKOM.
JKonozuueckoe 6ocnumanue:

— OpHUEHTaIUs Ha IpUMEHeHHe (PU3NUECKUX 3HAHUH JUIs peleHus 3a/1a4 B 00JIaCTH OKpYy Karo1en
Cpelibl, INIAHUPOBAHUS TOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM JUUIs1 OKPYKArOLIEN CPEJIbI;

— OCO3HaHHE TIO0ATBHOTO XapakTepa AKOJOTHYECKUX MpOoOJIeM M IMyTeil UX pelieHusl.

Aoanmayusa o0yuarouiecoca K U3MEeHAIOUWUMCA YCA0BUAM COYUATbHOU U RPUPOOHOIL CPedbl:

— MOTPEeOHOCTH BO B3aUMOJICHCTBUY MPHU BHIMOIHEHUN UCCIETOBAHUM U MTPOEKTOB (hPHU3HUECKOI
HaIPaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSM JIPYTUX;

— IIOBBIICHUC YPOBHA CBOEM KOMIIETEHTHOCTHU 4YCpe3 MPAKTUUCCKYIO ACATCIbHOCTD,

— TOTPeOHOCTH B (POPMHUPOBAHNY HOBBIX 3HAHUH, B TOM YHCIiIe (OPMYIUPOBATH UJIEH, TOHATHS,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTAX W SBJICHUSX;
— OCO3HaHHue eUIMUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001acTH (pr3uKH;
— IUIAHUPOBAHUE CBOETO Pa3BUTHsI B IPUOOPETEHNH HOBBIX (PU3NYECKUX 3HAHUM;

— CTPECMIJICHHUC aHAJIM3UPOBATh U BBIABJIIATL B3AUMOCBA3U IIPUPOILI, O6IJ.I€CTBa 1 3KOHOMHKH, B TOM

YHCIIe C UCIIOJIb30BaHUEM (PU3UUECKIX 3HAHUM;
— OIICHKA CBOUX JICUCTBUH C YUETOM BIIMSIHHSI HA OKPYKAIOIIYIO CPElY, BO3MOXHBIX TII00ATBHBIX
OCJIEICTBUI.

METANPEIMETHBIE PE3YJIBTATbBI

yHI/IBepC&]'II)HI)Ie IIO3HABaTCJIbHBIC ,HCfICTBHH

ba3zoewie nocuueckue oeiicmeun:
— BBIABJIATH U XapaKTEPHU30BaTh CYLIECTBEHHBIE MPU3HAKN 0OBEKTOB (SIBICHUN);
— yCTaHaBIUBATh CYIIECTBEHHBIN MPU3HAK KIIacCU(PUKALIMN, OCHOBAHHUS JIst 0000IIEHUS U CPABHEHHUS,

— BBIIBJIATH 3dKOHOMCPHOCTHU U IIPOTUBOPCUUA B PACCMATPUBACMBIX Q)aKTaX, JaHHBIX 1 Ha6J'IIO,I[€HI/IHX,
OTHOCAIIHNXCA K (1)143qu0ng SABJICHUAM,

— BBIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U IIPHU N3YUCHUU (1)I/ISI/I‘IGCKI/IX SIBJICHUM U IIponuecCCoOB;
ACJIaTh BBIBOABI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YM03aKJIIOLI€HI/II71, BbIABUI'aTh

THUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSITENIbHO BBIOMPAThH CIIOCOO pelieHus yueOHoH Gpu3ndeckoi 3a1aun (CpaBHEHNE HECKOJIbKUX
BapUaHTOB PELICHUs, BEIOOp Hanbosee NOJXOAAIET0 ¢ YIETOM CaMOCTOATENBHO BbIAEICHHBIX
KPUTEPUEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIB30BATh BOIPOCHI KaK UCCIEA0BATENIbCKUN HHCTPYMEHT MTO3HAHMS;

— MNPOBOAUTDH IO CAMOCTOSATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN CI)I/I3I/I‘ICCKI/II71
OKCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SAIBJICHUA,

— OLCHHUBATh HA IPUMCHUMOCTE U TOCTOBECPHOCTH I/IH(i)OpMaHI/IIO, IMOJIYYCHHYIO B XOA€ UCCICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMOCTOSITENHHO (OPMYITHPOBATH 00OOIIEHUS U BEIBOBI TT0 pe3yJbTaTaM MPOBEAEHHOTO
HaOIIOIEHUs, OTIBITA, UCCIICIOBAHNUS;

— MPOrHO3UPOBATH BO3MOKHOC ,HaJ'IBHeﬁHlee Pa3sBUTHC (I)I/IBI/ILICCKI/IX IponeccoB, a TaKKEC BbIABUT'ATH
MMPECATOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSTH Pa3INYHbIe METO/IbI, HHCTPYMEHTHI U 3aIllpOChI NP MOUCKE U 0TOOpEe MHPOPMAIIUHN HITH
JAHHBIX ¢ Y4ETOM IPEITI0KEHHON yueOHOH (hHM3UUeCKOM 3a1a4H;

— aHaIM3UPOBaATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(OPMALIUIO Pa3IMYHbIX BUJOB U (hopM
MpEeACTaBICHUS;

— CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (POpMY IpeCTaBIeHNUs HHPOPMALIUU U WILTIOCTPUPOBATD

peliaeMble 3a/1a4il HECTIOKHBIMH CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHAIUSIMH.

YHuBepcaabHble KOMMYHUKATUBHBIE IEUCTBUSA



Obwenue:

— B XO0Ie 00CYXXJIeHUs Y4eOHOT0 MaTepuaia, pe3yJbTaToB JaOOPaTOPHBIX padOT U MPOCKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI M BbICKAa3bIBaTh MICH, HAIICIICHHBIC HA PEIICHHUE 3a1a4 U
noJiiep kaHue 01aroxenaTeIbHOCTH OOLICHHUS;

— COIIOCTABJISITh CBOU CYXACHHUS C CY>KICHUSIMH JIPYTUX YYaCTHUKOB JAMAJIOra, OOHApy>KUBaTh
pasiiniuuc u CxoaCTBO HO3I/ILII/II71; BBIPAXKATh CBOIO TOUKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YJIbTATHl BHITOJHEHHOTO (PU3MUYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmuasn deamenvHocms (COmMpyoOHU4ecmeo):

— MOHHUMATh U UCIIOJIH30BaTh MPEUMYILIECTBA KOMAHAHON U UHIUBUIYaTbHONH paOOTHI MPU PELICHUN
KOHKpETHOU (hH3HUecKOil mpoOIeMbl;

— MPUHUMATH LEIH COBMECTHOU AESITENbHOCTH, OPIaHU30BbIBATh ACUCTBUSA MO €€ JOCTHKCHHUIO:
pactpenenaTh poiu, 00CyKIaTh IPOIECCH U PE3YIbTaThl COBMECTHOM paboThI; 000011aTh MHECHUS
HECKOJBKHUX JIIOJCH;

— BBIIIOJIHATH CBOKO 4aCTh pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOPpAUHHPYS CBOU HeﬁCTBHH C ApYruMHU YJICHAMU KOMaHIbI;

— OLCHHUBATh Ka4C€CTBO CBOCI'O BKJIaJaa B 06HIPII>’I IMPOAYKT IIO KPUTCPUAM, CaMOCTOATCIIBHO

c(hOpMYyIMPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

yHI/IBepCaJ'IBHBIe PCTYIISITUBHLBIC JEHCTBUSA

Camoopzauummm:

— BBISIBJISITH TPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAITUSAX, TPEOYIOMIHNX ISl pemieHus (PU3nyecKux
3HAHUII;

— OPUEHTUPOBATHCS B PA3IMYHBIX MOAX0AAaX NPUHATUS PEeLIeHUH (MHIUBUAYAIbHOE, IPUHATHE
pELIeHNs B IpyIIE, IPUHATHE PELLICHUI TPYIIIOi);

— CaMOCTOSITENILHO COCTABIIATh aJITOPUTM pellieHHs (U3NUECKOH 3a/1aun WITH IIJIaHa UCCIIEIOBAHUS C
y4ETOM MMEIOLINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeaaracMbie
BAPUAHTHI PEILICHUN;

— JIefaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.
Camoxonmpons (peghnexcus):
— JaBaTh aJIeKBATHYIO OIEHKY CUTYAIlMH U TIpe/iaraTh 1jiaH e€ U3MEeHEHUS;

— OOBSICHATH IPUYUHBI TOCTHXKEHUS (HETOCTHKEHHUS) Pe3yIbTaTOB JAESITEIbHOCTH, 1aBaTh OLIEHKY
NPUOOPETEHHOMY OTIBITY;

— BHOCHUTH KOPPEKTHUBBI B JICTEITLHOCTH (B TOM YHCIIE B XO/ BHIIOJIHEHUS (PU3NYECKOTO HCCIIEOBAHUS
WJIN IPOEKTa) Ha OCHOBE HOBBIX 00CTOSITEIBCTB, H3MEHUBIINXCS CUTYallMi, YCTAHOBIEHHBIX OIIUOOK,
BO3HUKIIUX TPYIHOCTEH;

— OICHUBATHb COOTBCTCTBUC PC3YyJIbTaTa LCIIU U YCIIOBUAM.
3M01{MOH(Uleblﬁ UHmMme1eKkm:

— CTaBUTh ce0s HAa MECTO JPYroro 4eiaoBeKa B X0Jie CIopa WK AUCKYCCUU Ha HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.



Ilpunamue ceds u opyzux:

— TMpHU3HABaTh CBOE MPABO Ha OLIMOKY MPH pelIeHnr (PU3HUECKUX 3a7a4 WIK B yTBEPXKACHUAX HA
Hay4YHBIE TEMBI U TAKOE K€ MPaBO JAPYTOro.

INPEJMETHBIE PE3YJIbTATDBI

[IpenMeTHbIe pe3yabTaThl HA 6a30BOM YPOBHE JOJIKHBI OTPAXXaTh CHOPMUPOBAHHOCTH Y O0YyUaIOIIUXCS
YMEHHUIA:

— MHCIOJIB30BaTh MOHATH: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB U MOJIEKY!I,
arperaTHble COCTOSIHHS BEIIECTBA, KPUCTAJUINYECKHIE U aMOpP(HBIE Tella, HACHIIICHHBIH U HEHACHI-
LICHHBIN T1ap, BIAKHOCTh BO3[lyXa; TEMIIEpaTypa, BHYTPEHHSISI DQHEPIUs, TEIUIOBOU JBUTATEIIb;
JJIEMEHTAPHBIN MIEKTPUYECKUH 3apsi, JIEKTPUIECKOE I10JI€, IPOBOJHUKYU U JUIJICKTPUKH, IOCTOSHHBIN

BHGKTpI/I‘{GCKI/Iﬁ TOK, MAarHuTHOC I10JIC,

— pasnuyaTh sIBIICHUS (TETUIOBOE pacIIupeHue/cokaThe, Terionepeaada, TeIIoBOe paBHOBECHE,
CMa4yMBaHue, KAMWUISPHBIE SABJICHUS, HCIIAPEHNUE, KOHJICHCAllUsl, [IJIaBJICHUE, KPUCTAILIA3AIUs
(oTBepaeBaHue), KUIIEHHE, TEIUIoNepeada (TemIonpOBOHOCTh, KOHBEKIIHS, U3ITyUYEHUE); SJICKTPU3AIIH
TeJl, B3aUMOJICHCTBHE 3apsii0B, JEHCTBUS SJIEKTPUYECKOTIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOICUCTBUE
MarHuTOB, JICMCTBUE MAarHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM, JICKTPOMArHUTHAS MHIYKIIHS) I10 OITH -
CaHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3UIECKOE

SIBJICHUE,

— pacno3HaBaTh MPOSIBIIEHUE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIE
(1)H31/I‘-I€CKI/I€ SABJICHUS B IIPUPOJAC: MOBECPXHOCTHOC HATSXKCHUC U KAITUJIJIAPHBIC ABJICHUA B IIPHUPOAC,
KpUCTAJIJIBI B IpUpoe, uzinydeHue ComHIla, 3aMep3aHre BOJL0EMOB, MOpCKHE Opu3bl, 00pa3oBaHUe
POCHI, TYyMaHa, HHEA, CHETa, 3JICKTPUYCCKHUC SABJICHUA B aTMOC(i)Cpe, SJICKTPHUYCCTBO KHUBBIX OPTaHHU3MOB;
MarHuTHoOE 1ose 3eMiH, Apeid Mmoo coB, poJib MArHUTHOT'O MOJIS AJIs )KU3HU Ha 3eMJie, MOJIsIpHOe CU-
SIHUE; TIPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 33]]a4y B yUeOHYI0, BBIIETATH CyLIECTBEHHBIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUMN;

— ONMCHIBAaTh U3YUYEHHBIE CBOMCTBA TEN U (PU3NYECKHE SIBJICHUS, UCTIOIb3Ys PU3NUECKHE BETUUNHBI
(Temrieparypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIUIOTHI, Y/EJIbHAs TEIUIOEMKOCTh BEILIECTBA,
yllenbHas TEeIJIoTa IUIaBJICHUs, yelbHas TeMI0Ta MapooOpa3oBaHus, yelbHas TEIIOTa CTOPaHUs
TOIUIHMBA, KOA(PGUIIUEHT MOJIE3HOTO JEHCTBUS TEIJIOBOM MAIIWHbI, OTHOCUTENIbHAS BIAXKHOCTh BO3/AyXa,
JIEKTPUUECKUH 3apsJl, CUIIA TOKA, dJIEKTPUYECKOE HANPSDKEHHUE, COTPOTUBIICHHUE IPOBOJAHMKA, YIEIBbHOE
COIIPOTHBIIEHHUE BEIIECTBA, pad0Ta U MOLUTHOCTh AIEKTPUUYECKOTO TOKA); MPU ONMHUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3NYECKHUI CMBICI UCHIOIb3YEMbBIX BEIMYUH, 0003HAYEHUS U €TUHUIIBI (PU3HMUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (PU3NYECKYIO BETMYUHY C IPYTUMH BEIMYMHAMH,

CTPOUTD IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

— XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKHE SBICHHUS U MPOLECCHI, UCIOIb3Yys OCHOBHBIE
II0JIO>KEHUS MOJIEKYIISIPHO-KMHETHYECKON TEOPUH CTPOEHUS BELIECTBA, IPUHIIUI CYIIEPIO3ULIUH MOJIEH
(Ha KaUECTBEHHOM YPOBHE), 3aKOH COXpaHEHM 3aps/1a, 3akoH Oma JU1sl yyacTka Lemu, 3akoH Jxoyis -
JleHna, 3aKOH COXpaHEHHUsI SPHEPTUH; TIPH 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMChIBAThH

€ro MaTCMATHYCCKOC BBIPAXKCHUC,

— OOBSCHATH PU3NUECKUE MPOLIECCH] U CBOMCTBA TEJl, B TOM YHUCJIE U B KOHTEKCTE CUTYaIHil
IIPAKTUKO-OPUEHTHUPOBAHHOT'O XapaKTepa: BBISBIATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH 00BSIC-
HeHHe u3 | - 2 IOTH4ecKUX 1aroB ¢ ornopoi Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHUM,
(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacu€THbIE 3a7auul B 2 - 3 1eHCTBUSA, UCIIONIb3Ys



3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIIME (PU3UUECKUE BETMUMHBL: HA OCHOBE aHAJIM3a YCIOBUSA 33aa4u
3aMUCBIBAaTh KPATKOE YCIOBUE, BBISIBIIATH HEJOCTATOK JTAHHBIX ISl PELICHUS 3a7a4yH, BEIOMPATh 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE TS €€ PEeLIeHHUs, IPOBOAUTH PACUETHI M CPABHUBATD MOJYYCHHOE 3HAYCHUE

(bI/I3I/I‘IeCKOI>'I BCJINYHHBI C U3BCCTHBIMU JaHHBIMHU,

— pacCIlio3HaBaTb HpO6HeMI)I, KOTOPBIC MOKHO PCUINTH IIPHU IIOMOIIN (bI/I3I/ILIeCKI/IX MECTOJOB; UCIIOJIb3Ys
OIMUCAHUC UCCIICAOBAaHM, BBIACIATL HIPOBCPACMOC NIPCAIIOIOKCHUC, OLICHUBATh IPABUJIBHOCTD MMOPAIKa
IMPOBCACHUA UCCIICA0OBAaHMA, ACJIaTh BBIBOABI;

— TIPOBOJHTH OTBITHI 110 HAOIIOACHHUIO (PU3MUECKUX SBICHUHN MIH (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHbIE SABJICHMS, 3aBUCUMOCTD JABJICHHSI BO3/1yXa OT €ro 00b&Ma, TeMIepaTypbl; CKOPOCTH IPO-
11ecca OCThIBAHUSA/HATPEBAHUS IPU U3JIYyYE€HUH OT LBETAa U3Jy4arollei/IorIOMaroIleld HOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUS BOJbI OT TEMIIEPATYPhI )KUIKOCTH U IIJIOIIAAU €€ TIOBEPXHOCTH; JICKTPHU3aLUs TE
U B3aUMOJCHCTBHE IEKTPUUECKUX 3apsA0B; B3aUMOAECHCTBAE IOCTOSSHHBIX MarHUTOB, BU3yalu3alus
MarHMTHBIX [TOJIEH NIOCTOSIHHBIX MArHUTOB; IEMCTBUS MarHUTHOTO I10JIs1 HA IPOBOJAHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa 3JIEKTPOABUraTENsl IOCTOSTHHOIO TOKA): (hOopMyIupoBaTh
IIpoOBEpsEMbIE IPEANOIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEATI0KEHHOT0 000py10BaHHUs; ONUCHIBATH
XOJ OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH NPSMbIE U3MEPEHUS TEMITEPATYPhl, OTHOCUTENBHOU BIIaKHOCTH BO3/yXa, CHJIbI TOKA,
HaMpPSHKEHUS ¢ UCTIOIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3MUYECKUX BEIMYMH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

— MPOBOAUTH UCCIIEIOBAaHUE 3aBUCUMOCTHU OJTHOM (U3NUYECKON BETMUMHBI OT IPYroi ¢
HCIIOJIb30BAHNEM NIIPSIMBIX U3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHUS IPOBOJIHUKA OT €T0 JUINHBI,
IIJIOLIAU MIOIIEPEYHOTO CEYEHUS U YIEIbHOIO CONPOTUBIICHUS BEILIECTBA IPOBOAHUKA; CHIIbI TOKA,
HYIIEro Yepe3 MPOBOJHUK, OT HANIPSKEHNS HAa IPOBOJHUKE; HCCIIEAOBaHUE MOCIEA0BATEIBHOIO U 1A~
pajIeTbHOrO COEAMHEHHH TPOBOIHUKOB): IUIAHUPOBATh UCCIIE0OBaHKUE, COOMPATh YCTAHOBKY U
BBITNIOJIHATH U3MEPEHUS, CIIEysl IPEAJIOKEHHOMY TUIaHy, PUKCUPOBATh Pe3yIbTaThl MOTYyYEHHOU
3aBUCHMOCTH B BHJI€ TaOJIUI ¥ IPaUKOB, €IaTh BBIBOBI 10 pE3yJIbTaTaM MCCIEI0BAHNUS;

— MPOBOAUTH KOCBCHHbBIC U3MCPCHU (1)I/I3I/I‘IGCKI/IX BCIINYHMH (y,Z[eJ'ILHaH TEINIOEMKOCTh BCIICCTBA,
COIIPOTUBJICHHUEC ITPOBOIHUKA, pa60Ta U MOIIHOCTD 3JICKTPHUICCKOI'O TOKa)Z IIaHUPOBATb U3MCEPCHU,
CO6I/IpaTB OKCIICPUMCHTAIIbHYIO YCTAaHOBKY, CICAYS npe,uno;erHoﬁ HHCTPYKIUU, U BEIYUCIIATDH
3HAYCHUEC BCIINYUHBI,

— coO0roaaTh MpaBuia TEXHUKH 0€30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM;

— XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUS N3YUYEHHBIX TPUOOPOB U TEXHUUECKUX YCTPOICTB € OMOpOi
Ha UX OMHMCaHUA (B TOM YHCIIE: CUCTEMAa OTOIUIEHHSI IOMOB, TUTPOMETD, NapoBas TypOHHa, aMIEpMETP,
BOJIbTMETP, CYETUUK IJIEKTPUUECKOM SHEPTUH, JIEKTPOOCBETUTENbHBIE TPUOOPHI, HarpeBaTeIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), SJEKTPUUECKUE TPETOXPAHUTEIH; DJIEKTPOMArHUT, AJIEKTPOIBUTaTENb
MTOCTOSIHHOTO TOKA), MUCIIOJIb3Yysl 3HAHUS O CBOMCTBAX (PU3NYECKUX ABJICHUI 1 HEOOXOAUMbIE

¢busnveckre 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCThIE TEXHUUECKHUE YCTPOUCTBA U U3MEPUTEIbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (3KUIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBI JIEKTPUUECKHX IIeTei ¢
MOCJIEI0BATEIbHBIM U MapajieIbHbIM COETUHEHNEM 3JIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYEHUS

OJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— MOPUBOJIUTH MPUMEPBI/HAXOAUTH HH(OPMALIKIO O IPUMEpPaX MPaAKTUIECKOTO UCTIOIb30BaHUS



(bu3MYECKUX 3HAHHI B IOBCETHEBHOM KU3HHU IJIs 00ecTieueHus: 6€30MacHOCTH Ipu 00palieHuu ¢ mpuoo-
pamMu ¥ TEXHUYECKUMH YCTPONCTBAMH, COXPAHEHHSI 3J0POBbsI U COOIOCHISI HOPM SKOJIOTHYECKOTO

MTOBEJICHUS B OKPYXKaIOIIeH cpejie;

— OCYIIECTBIATH MOUCK HH(popMaruu pusmueckoro coaepxanus B cetu MIHTepHET, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CPaBHEHUS IOTIOTHUTENbHBIX HCTOYHUKOB BBIICIATH HH(POPMALIUIO,

KOTOpas sABJISACTCSA HpOTHBOpeqHBOﬁ WJIM MOXKET OBIThH HeﬂOCTOBepHOﬁ;

— HCIOJIb30BaTh IIPU BHITIOJHEHUH YU€OHBIX 3aaHUI HAyUYHO-TIOMYJISPHYIO JTUTEPaTypy (PU3n4ecKoro
CoJIepKaHusl, CIIPaBOYHbIE MaTepHallbl, pecypchl ceTh MIHTepHET; BlIafieTh IpuéMamMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HH(GOpMAIK U3 OJTHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

— co3JaBaTh COOCTBEHHbIEC MMCHbMEHHBIE U KPATKHE YCTHBIE COOOIIEHHsI, 0000111ass HHPOPMALIUIO U3
HECKOJIBKUX UCTOYHHKOB (DU3NYECKOTO CO/ICPIKAHNUS, B TOM YHCIIE TyOJINYHO MPEACTABISATD PE3yIbTaThI
MPOEKTHOW HJIM UCCIIEIOBATEIILCKON ESTEIBHOCTH; IPH ATOM I'PAMOTHO UCIIOJIb30BATh U3Y4EHHBIH
NOHSATHHHBIN anmapar Kypca GHU3HKH, COPOBOXKIATH BHICTYIICHUE MTPE3EHTALIUCH;

— IIPHU BBIIIOJHCHUHU y‘IC6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (I)I/ISI/I‘{CCKI/IX IMpoueCCOB PaACIIpCACIIATh
00s13aHHOCTH B Tpymmec B COOTBETCTBHUU C IMOCTABJICHHBIMU 3aJiadyaMU, CJICANTD 3a BBIIIOJHCHUCM IlJIaHa
I[GI\/JICTBI/II\/JI " KOPPCKTHUPOBATL €TI0, AACKBATHO OICHHUBATH COOCTBEHHBIH BKJIag B ACATCIIbHOCTD I'PYIIIIbI;

BBICTpanBaTb KOMMYHHUKATUBHOC B33.PIMOI[€fICTBI/I€, IMPOABJIAA TOTOBHOCTD pa3pCliaTh KOHCI)JII/IKTBI.



TEMATHYECKOE IINIAHUPOBAHUE

Ne
n/n

HaumenoBanue
pa3/iesioB U TeM
MPorpamMMsl

KoJsmmuecTBo yacoB

BCero

KOHTPOJIbHbIE
padoTsI

NpaKTHYecKne
padoTsI

Jara
H3y4eHHs

Buabl 1eATeIbHOCTH

Buawl, popmbl
KOHTPOJIst

DJieKTpoHHbIE (LM (POBLIE) 00pazoBaTeIbHbIE pecypchbl

Pa3zn

en 1. TenJioBble siBJIEHHST

11

CTtpoenue u

CBOJCTBa BellecTBa

01.09.2022
14.09.2022

Ha0umoieHre 1 MHTepIpeTanys ObITOB;
CBHJICTEJILCTBYIOLIMX 00 aTOMHO-~
MOJICKYJISIPHOM CTPOCHHH BEIIIECTBA: OIBITHI
C pacTBOPEHHEM PA3INYHBIX BEIIECTB B
BOJIE;;

Pemenne 3a1a4 110 OIIEHUBAHUIO KOJIMYECTBA
aTOMOB WJTH MOJIEKYJI B €INHHIIE 00BEMA
BEIIIECTBA;,

AHanu3 TeKcTa APCBHUX ATOMUCTOB
(Harmpumep;

(parmenra mosmsl Jlykperus«O npupoe
BeIlei») C H3JI0KEHUEM 000CHOBAaHUH
ATOMHOU T'MITOTE3HI;

(cmbIciioBoe uTeHue). OreHka
yOeIUTEeIbHOCTH ATUX 0OOCHOBAHUIA;;
OO6bsicHeHne GPOYHOBCKOTO JIBHIKCHHUS;
siBIeHHs U Y3UUH pasTHIiii MKy HUMU
Ha OCHOBE ITOJIOXKEHUH MOJICKYJISIPHO-
KHHETHYECKON TEOPUH CTPOCHUS BEIECTBA;;
OOBsiCHEHHE OCHOBHBIX Pa3JIMYHii B
CTPOCHHH ra3oB;

JKUJIKOCTEH M TBEPABIX TEI C
HCIOJIb30BaHUEM ITOJIOKCHHUN
MOJICKYJISIPHOKHHETHYECKON TEOpHUN
CTPOCHUS BEIIECTBA;;

[IpoBeseHue OMBITOB IO BHIPAIIMBAHUIO
KPHUCTAJUIOB TIOBAPEHHOM COJIM MJIM caxapa;;
IIpoBeneHne u 00BSICHEHUE OIBITOB;
JIEMOHCTPHPYIOLIMX KaITWIUISIPHBIC SIBJICHUS U
SIBJICHHE CMadnBaHMSL;;

OOBsICHEHNE POJTH KaIMJUISIPHBIX SBICHUH
JUTSE IOCTYTUICHUS BOJBI B OPraHU3M
pacrennit (MC — Ouosorus);;
Hab6nronenue;

MIPOBEICHNE U OOBSICHEHNE OIBITOB 110
HaOJII0ICHUIO TETIJIOBOIO PaCIIUPEHUs I'a30B;
JKUIKOCTEH U TBEPABIX TEJI;

VCTHBIN;
oInpoc;

1

https://resh.edu.ru/subject/lesson/1533/start/
https://resh.edu.ru/subject/lesson/1534/start/
https://resh.edu.ru/subject/lesson/1532/start/

1.2.

TenoBble npouecchl

20

15.09.2022
25.11.2022

O60cHOBaHKE PABUII U3MEPEHUS
TEeMIIePaTypHl.;;

CpaBHEeHHE Pa3INYHbIX CIIOCOOOB U3MEPEHHUS
U LIKaJI TeMIIePaTyPhL.;;

Hab6mroneHue 1 00bsICHEHUE OIBITOB;;
JIEMOHCTPUPYIOIMX H3MEHEHHUE BHYTPCHHEH
SHEPIruy Tela B pe3yJbTaTe;

KonTponbhas
paborta;;

https://resh.edu.ru/subject/lesson/2595/start/
https://resh.edu.ru/subject/lesson/2594/start/
https://resh.edu.ru/subject/lesson/2989/start/
https://resh.edu.ru/subject/lesson/2988/start/
https://resh.edu.ru/subject/lesson/2987/start/
https://resh.edu.ru/subject/lesson/1539/start/
https://resh.edu.ru/subject/lesson/2986/start/




TEIIONEPeIauy ¥ pabOThI BHEIHUX CHIL;;
Habmonenue n 00bsICHEHHE OIBITOB;;
00CyXJICHHE IPAKTHYECKUX CUTYAIIHIA;;
JIEMOHCTPHPYIOLIMX Pa3IMYHBIC BUJIBI
TEIJIONEePEaYN: TEIIIONPOBOJHOCTD;
KOHBEKIIUIO;;

usirydyenue. Mccnenopanue sBieHus
TEII00OMEHA ITPU CMEIIMBAaHUH XOJIOAHOI 1
ropsiueii BOIBL.;;

HaGioieHne ycTaHOBIIEHHS TEIIOBOIO
PaBHOBECHS MEXK]Ly TOPSTYCH 1 XOJIOAHOI
BOJIOM.;;

Ormnpezenenue (M3MEpeHNE) KOINUECTBA
TEIJIOTHI;;

IOJIy4E€HHOI'O BOJIOH IIPU TEIIOOOMEHE C
HarpeThIM METaJUIMYECKHUM;

LUJIMHJIPOM.

Omnpenenenne (M3MEpeHUE) yICITbHON
TEIIOEMKOCTH BenlecTBa. Pemenue 3amay;
CBSI3aHHBIX C BBIYUCIICHHEM KOJINYECTBA
TEINJIOTHI U TEMJI0EMKOCTH IPH;
TENI000MeHe. ;;

AmHanu3s cutyanuii npaKTHYECKOro
UCIIONIb30BAHMS TEIJIOBBIX CBOIMCTB BEIECTB
U MaTepHalIoB;;

HanpuMep;;

B LIEJISIX DHEProcOEPEKEHU: TEIIOM30IISLIUS;
3HeprocOeperaroLye KpbIiliu;;
TEPMOAKKYMYJISTOPBI U T. 11.;;
Hab6mnrofeHue siBJeHHI HCIIApeHUs 1
KoH/ieHcauu. McenenoBanue nporecca
UCTIapEHHs PA3INYHBIX XKUIKOCTEH.
OOBsiCHEHHE SIBJICHUI HCTTApEHHS 1
KOH/ICHCALlMM HAa OCHOBE aTOMHO-
MOJICKYJISIPHOTO YU€HHUSL.;;

HaGutonenue n o0bsicHeHHe mporiecca
KUIICHHUS;;

B TOM YHCJIC 3aBHCHMOCTH TEMIIEPATYPbI
KUIEHHUs OT JaBieHus. OnpeneneHne
(M3MepeHHe) OTHOCUTEIbHOMH
BJIAXHOCTHBO3yXa. Habmonenue npouecca
IUIABJICHUS KPHCTAJIMUECKOTO BEIECTBA;;
HaInpuMep;;

Jpaa.;;

CpaBHeHHE NPOIIECCOB TUIABJICHUS
KPUCTAJUIMYECKHUX TEJl U PA3MATYCHUS IPU
HarpeBaHuM aMOP(HbBIX TEIL.;;
Ornpenenenue (U3MEpeHUE) yIeIbHOM
TEMNJIOTHI My1aBJIeHus Jbja. OObsicCHEHNE
SBJICHUH IUIABJIEHNS M KPUCTAIUIM3allMU Ha
OCHOBE aTOMHO-MOJIEKYJIAPHOI'O YUEHHUSL.;;
Pemienue 3amay;;

CBSI3aHHBIX C BBIYMCIIEHHEM KOINYECTBA
TEIUIOTHI B IPOLECCAX TEIIONEePeauu Py
IUIABJICHUU U KPUCTAJUIU3ALHN;;
UCIIApEHHUH U KOHJICHCALUH. ;;

https://resh.edu.ru/subject/lesson/2985/start/
https://resh.edu.ru/subject/lesson/2984/start/
https://resh.edu.ru/subject/lesson/2593/start/




AHanu3 cuTyanuii mpakTHIECKOro
MIPUMEHEHHS SIBJICHHUH TUIaBIICHUS 1}
KPHCTaJUTH3ALNN;;

HaInpuMep;;

[OJIy4EHHE CBEPXYMCTHIX MaTepPUaIOB;;
CoJIeBasi rpelika | Jip.;;

AHanu3 paboThl 1 00BSICHCHHE TIPUHITUITA
JIEeACTBHSI TETIIIOBOTO JBUTATEIIS.
BerunciaeHne KOJHYecTBa TEIUIOThI;;
BBIJICIISIFOLLETOCS TIPH CTOPAHUHU Pa3IHIHBIX
BUJIOB TOILIMBA;;

u KII/1 nsuraressi. O6¢cyxaeHue
3KOJIOTMYECKUX MOCICACTBUH HCIIONb30BAHUS
JBUTATEJICH BHYTPEHHETO CrOPAHUSL;;
TEIUIOBBIX U ruziposekrpocranuuii (MC —
9KOJIOTHS;;

XUMHUSL);

Hroro no pazaeny 24

Paznen 2. 3J1e1c'rpnqec1me U MAarHUTHBIC ABJICHUA




2.1

JJIeKTpUYecKue
3apsiabl.
3apsizkeHHbIE TeJIA U
HX B3aUMoO/IeiicTBHE

26.11.2022
10.12.2022

Hab6umrofienue pa3iMyHbIX BHJIOB JAEHCTBUS
3JIEKTPUYECKOTO TOKA M OOHAPYKCHHE ITUX
BHIOB JCHCTBHS B TOBCEAHEBHOII XKHU3HN.;;
COopKa 1 UCIBITAHUE STIEKTPUYCCKOM LEH
MOCTOSTHHOT'O TOKa.;;

M3MepeHue cuibl TOKa aMIEPMETPOM. ;;
V3mepeHne 3IeKTPUIECKOro HAIPSHKECHHS
BosbT™MeTpOM. [IpoBesenue u;
00BSCHEHHUE OIBITOB;;

JIEMOHCTPUPYIOLIUX 3aBUCHMOCTh
AIEKTPUUECKOTO COIMPOTUBICHHS
MIPOBOAHUKA OT €T0 UIHHBI;;

IUTOIIA M [IONIEPEYHOr0 CCUCHHS U
Martepuana. MccieoBaHnue 3aBHCUMOCTH
CHJIBI TOKa;;

MIPOTEKAIOIIET0 YEPE3 PE3UCTOP;;

OT COIPOTHBIICHUS PE3HCTOPA U HANIPSKSHUS
Ha Pe3UCTOpe.;;

IIpoBepka npaBuIIa CIOKEHUSI HAIPSHKCHUH
IIPY 110CJIEI0BATEIbHOM COSIMHEHHHU JABYX
PE3HCTOPOB.;;

TIpoBepka mpaBuiIa JUIst CHIIbI TOKA IPU
rapaJuleIbHOM COSJUHEHUU PE3HCTOPOB.;
AHanu3 cuTyanuuii ocie0BaTeNIbHOro u
rapaJuIebHOr0 COeMHCHUS;
[IPOBOIHUKOB B JIOMAIIHHUX JIEKTPUUCCKHX
ceTsIX.;;

Perenue 3a1a4 ¢ MCHOJIB30BAHUEM 3aKOHA
Owma u popmyit pacuéra;

9JIEKTPUYECKOTr0 CONPOTUBIICHHS IPU
IOCJIEZI0BATEILHOM U TTapajlieIbBHOM
COCAMHEHUH MTPOBOJIHUKOB. ;;
Onpenenenne paboThl JIEKTPUUECKOTO
TOKa;;

MIPOTEKAIOIETO Yepe3 Pe3ncCTop.;;
OnpejiesieHne MOIITHOCTH JIEKTPHYECKOTO
TOKa;;

BBIJICIISICMOI Ha pe3ucTope.;;
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA
4yepes JIaMITOYKY OT HaIPsDKCHUS Ha HEil.;;
Omnpenenenne KI1J] nHarpeBarens.;;
HccnenoBanue mpeodpa3oBaHus SHEPIHU
MpH NoJIbEME Tpy3a;
EKTPOJBUTATEIIEM. ;;

OObsicHEHHE yCTPONHCTBA M IPUHIUIIA
JCHCTBHS JOMAIITHUX;
3JIEKTPOHATPEBATEIBHBIX TPUOOPOB.;;
OOBsiCHEHNE IPUYUH KOPOTKOTO 3aMBIKAHUS
Y TIPUHIIHIIA JEHCTBHS TUIaBKUX
TIpeIoXpaHuTeNeil. ;;

Pemenne 3a/1au ¢ MCIOIB30BAHUEM 3aKOHA
Jhxoyns—IJlenna. HabmoneHue
BO3HUKHOBEHHSI DJICKTPHYECKOTO TOKA B
JKUJIKOCTH;;

TectupoBanue;

https://resh.edu.ru/subject/lesson/2983/start/
https://resh.edu.ru/subject/lesson/1540/start/
https://resh.edu.ru/subject/lesson/2592/start/
https://resh.edu.ru/subject/lesson/2591/start/




2.2.

IocTossHHBIH
IEKTPHUYECKH I TOK

20

11.12.2022
26.02.2023

Habntonenne pa3innyHbIX BUIOB ACHCTBUS
3JIEKTPUYECKOTO TOKA U OOHAPYKCHHE ITUX
BUJIOB JICHCTBHS B IOBCEAHEBHOI XKH3HU.;;
COopKa 1 HCHBITAaHHE YIEKTPUYECKOH LenH
MOCTOSTHHOT'O TOKa.;;

M3MepeHue cHibl TOKa aMIIEPMETPOM.;;
M3Mepenne 1eKTpHIecKOro HampsHKEHHUs.
BosibT™MeTpoM. IIpoBesenue u;
OOBSICHECHHUE OIIBITOB;;

JIEMOHCTPUPYIOLIUX 3aBUCHMOCTh
3JIEKTPUIECKOTO CONPOTUBIICHUS
IIPOBO/IHUKA OT €TI0 JUIMHBI;;

IUTOIIA U ONEPEYHOr0 CeYeHHs U
Martepuana. MccieoBaHnue 3aBHCUMOCTH
CHJIBI TOKa;;

MIPOTEKAIOLIEro Yepe3 Pe3UcTop;;

OT COIPOTHBIICHUS PE3UCTOPA U HANIPSKSHUS
Ha PE3UCTOPE.;;

IIpoBepka rpaBuia CI0OKEHHsI HAIPsSKEHUIN
IIPY TTOCTIEI0BATEIbHOM COEIMHEHHHU JBYX
PE3HCTOPOB.;;

ITpoBepka nmpaBuIa JUIst CUIIBI TOKA TTPH
rapaJiIeJbHOM COCTHHEHUN PE3HCTOPOB.;
AHanu3 cuTyanuii mociea0BaTeIbHOro u
rapaJuleIbHOr0 COSNHCHUS;
[IPOBOIHUKOB B JIOMAIIIHUX JIEKTPUUSCKUX
CeTsX.;;

Pemenne 3a1a4 ¢ Mcronbp30BaHNEM 3aKOHA
Owma u popmyi pacuéra;

NIEKTPUUECKOTO COMPOTUBIICHHUS TIPH
IOCIIEZI0BATEILHOM 1 TapajuieIbBHOM
COEAMHEHUH MTPOBOIHUKOB. };
Onpenenenne paboThl IEKTPUUECKOTO
TOKa;;

MIPOTEKAIOILET0 YePe3 PE3UCTOP.;;
Ornpe/iesieHne MOIIHOCTH JIEKTPHYECKOTO
TOKa;;

BBIJICIISICMOI Ha Pe3nucTope.;;
HccnenoBaHue 3aBHCUMOCTH CHJIBI TOKA
4yepes IaMITOYKY OT HalPsDKCHUS Ha HEil.;;
Omnpenenenne KI1J] marpeBares.;;
HccrnenoBanue npeodpazoBaHus SHEPTHUH
MpH NoJIbEME TPy3a;
9JIEKTPOIBUTATEIIEM. };

OOBsiCHEHHE YCTPOMCTBA U MPHHIMIIA
JIeHCTBHS JOMAIIHUX;
JJIEKTPOHArpeBaTeIbHBIX TPHOOPOB.;;
OOBsICHEHNE IPUYUH KOPOTKOTO 3aMBbIKaHUs
1 MIPHUHIMIA JeHCTBUS IUIAaBKUX
MIpeJOXpaHUTENeH. ;;

Perrenne 3a1a4 ¢ MCIIOIb30BaHUEM 3aKOHA
Jlxoyns—IJlenna. Habmonenue
BO3HHUKHOBEHHS DJICSKTPHUECKOT0 TOKA B
JKUJIKOCTH;;

KonTponbuas
pabora;;

https://infourok.ru/videouroki/481

https://resh.edu.ru/subject/lesson/2982/start/
https://resh.edu.ru/subject/lesson/3126/start/
https://resh.edu.ru/subject/lesson/2590/start/
https://resh.edu.ru/subject/lesson/2589/start/
https://resh.edu.ru/subject/lesson/2980/start/
https://resh.edu.ru/subject/lesson/3246/start/
https://resh.edu.ru/subject/lesson/2981/start/
https://resh.edu.ru/subject/lesson/2588/start/
https://resh.edu.ru/subject/lesson/2979/start/




2.3. | MarHuTHbIe 6 1 4 28.02.2023 | UccnenoBanue MarHuTHOTO B3aumozeiictsust | Tectuposanue;; | https://resh.edu.ru/subject/lesson/2978/start/

SIBJICHUS 19.03.2023 | mOCTOSTHHBIX MarHUTOB.;; https://resh.edu.ru/subject/lesson/1541/start/ https://infourok.ru/videouroki/484
W3ydeHne MarHUTHOTO ITOJISE TOCTOSTHHBIX https://resh.edu.ru/subject/lesson/2587/start/
MarHviToOB IIpH UX OGLGHI/IHeHI/H/I u
pa3aeeHH . ;;

ITpoBeneHNE OMBITOB MO BU3YaTH3aI[HH OIS
MIOCTOSHHBIX MAarHUTOB.;;

H3yueHue sIBICHNS] HAMArHUYUBAHUS
BelecTsa. Mccenenobanue neiicteus
9JIEKTPHYECKOr0 TOKA HA MArHUTHYIO
CTPENIKY.;;

ITpoBeneHue ONBITOB;;

JIEMOHCTPHPYIOIIUX 3aBUCHMOCTD CHIIBI
B3aUMOJICHCTBUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIBI M HAIIPaBJICHUS TOKa B
KaTyIIKe. ;;

AmHanu3s cutyanuii npaKTHYECKOro
MIPUMEHEHUS DJIEKTPOMATrHUTOB (B OBITOBBIX
TEXHUUYECKHUX YCTPOHCTBAX;;
TIPOMBIIIICHHOCTH;

MEIHILINHE).;;

W3yuenue neiicTBUS MarHUTHOTO TIOJIS HA
MIPOBOJIHUK ¢ TOKOM. M3ydenue neiicTBus
INIEKTPOJBHUTATEIIS. ;;

Wzmepenne KITJ] anekTpoaBUTaTeIbHOM
ycraHoBKH. Pacrio3HaBaHHe U aHATIN3
pa3aUYHBIX IPUMEHEHUH dMIeKTpoaBUraTeneit
(TpaHCHopT;;

OBITOBBIC YCTPOICTBA U /1. );;

2.4. | DnexkrpomaruuTHas | 4 1 1 20.03.2023 | OmbITHI MO UCCIIEOBAHUIO ABICHUS KouTponbHas https://resh.edu.ru/subject/lesson/3011/start/ https://mosobr.tv/release/7849
MHAYKIASA 31.03.2023 | 21€KTPOMAarHUTHOM MHYKIIMH:; paborta;;
UCCIIEI0BAHNE U3MEHEHHM 3HAUCHHS U
HANPABIICHUS HHIYKIIHOHHOTO TOKA;

HWroro no pazageny 37
PesepBHOe Bpemst 7
OBIIEE KOJIMYECTBO 68 5 20

YACOB I1IO [TPOTPAMME




INOYPOYHOE IINTAHUPOBAHUE

BelecTsa" u
"Tennonepenaya"

Ne | Tema ypoka KosnyecTBO 4acoB Hara Buani, popmbl
n/n U3Y4YeHHUs] | KOHTPOJIS
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
padoThI padoThI

1. | OcHOBHBIE MTOJOKEHUS 1 0 0 02.09.2022 | YcrtHbli onipoc;
MOJIEKYISPHO-KMHETHYECKOMN
TEOPHH CTPOCHHUS BEIIECTBA.

Mogenu TBEPAOTO, JKUIKOTO
1 Ta3000pa3HOr0 COCTOSIHUI
BEIIIECTBA.

2. | CmaumBanue. Kanwmspasie |1 0 1 06.09.2022 | [TpakTnyeckas
siBiieHus. JlaboparopHas pabora;;
pabota Nel "U3yuenue
KalUJUISIPHBIX SIBJICHUN"

3. | Kpucrammueckue u 1 0 0 09.09.2022 | YcTHbI# ompoc;
amopQHbIe TBEPIBIC TENA. ;

TeroBoe paclumpeHue u :
cKaTHhe

4. | O6o0matromuii ypok mo teme |1 0 0 13.09.2022 | YcrHEbIH
"CtpoeHue u CBOWCTBa OIpocC;;
BelecTna"

5. | Temmeparypa. Buytpenuss 1 0 0 16.09.2022 | YcrHbIi ompoc;
sHeprust. CriocoObl [TuceMeHHBIIM
U3MEHEHHS BHYTPEHHEH KOHTPOJIb;
SHEPTUU ;

6. | Buxe! Terionepenayn: 1 0 0 20.09.2022 | YcTHBIH ompoc;
TEIIONPOBOAHOCTb, ;

KOHBEKIIHSI, H3JIy4EHHE. ;

7. | Temonepenaya B mpupoge u |1 0 0 23.09.2022 | YcrHBIif onpoc;
TEXHUKE ;

8. | KonrpombHas padora Nel mo |1 1 0 27.09.2022 | KonTposbHas
teMaM "CTpoeHHe U CBOICTBa pabora;;




TenmooOmen. JlabopaTtopHas

pabota Ne2 "HccnenoBanue
SIBJICHHS TETUIOOOMEHA MpHr
CMEIIMBAaHUHU XOJIOIHOH 1
ropsiyeit Boanl"

30.09.2022

IIpakTrueckas
pabora;;

10.

TemnoBoe paBHOBeCHE.
JlaGopaTtopnast pabora Ne3
"OmnpeneneHue KOJIM4ecTBa

TCIJIOTHI, ITOJTYYCHHOI'O BO,Z[OI71

IpU TETI000MEHE ¢
Harpe€TbiM MCTAJINIMYCCKUM

HUIMHIpOM"

04.10.2022

[IpakTyeckas
pabora;;

11.

YpaBHEHHE TEIIOBOTO
Oamanca. JlabopaTopHas
pabota Ne4 "Omnpenenenue
yIEIbHOU TEIIOEMKOCTH
BerecTna”

07.10.2022

[IpakTnueckas
pabora;;

12.

Pemenue 3agay o teme
"TemrooOMen"

11.10.2022

YcTHBIN 0IIpoC;
;

13.

VY nenpHas TemiaoTa
riaBnenus. JlabopatopHas
pabota Ne 5 "Omnpenenenue
yEeTbHOU TETIOTHI
IJIaBJIECHU JIbaa"

14.10.2022

[IpakTnueckas
pabota;;

14.

[Tapoob6pazoBanue u
KoHaeHcauus. Mcnapenue

18.10.2022

Y CTHBIN 01Ipoc;
;

15.

BraxHocTs Bo3ayxa

21.10.2022

YcTHBII o1poc;

16.

H3mepeHue BIaXHOCTH
Bo3nyxa. Jlaboparopnast
pabota Ne6 "Onpenenenne
OTHOCHUTEIIbHOU BIQXKHOCTH

BO3ayXxa"

25.09.2022

IIpaxTrueckas
pabora;;

17.

Penrenue 3amaud Ha
N3MCHCHUC aneFaTHLIX

COCTOSIHUU BEIIECTB

28.09.2022

YcTHBI onpoc;

18.

Pemenue 3amay mo reme
"N3MeHeHune arperaTHbIX
COCTOSIHMM BerecTna'.

08.11.2022

IIuceMeHHBIH

KOHTPOJIb;;




19.

DHeprus ToMBa. Y 1eiabHas

TEIJIOTA CropaHu

11.11.2022

Y ceTHBII 01poc;

20.

[TpuHIIUTIBI paOOTHI TEIIJIOBBIX
npurareneit. KII/[ TeroBoro

JIBUTATEIS

15.11.2022

YcTHbI onpoc;
;

21.

Pemenne 3amad mo Teme
"TerutoBrle ABIcHNA". Buabl
TeIIoTIepeIauu, KOJIMUECTBO
TEIJI0ThI, U3MEHEHHE
arperaTHbIX COCTOSTHUI
BEIIECTBA, BIAXKHOCTh
BO3/1yXa"

18.11.2022

YcTHBIN 011poc;
;

22.

Pemrenue 3amay 1o reMe
"TemoBele sBiaeHna". Bumsl
TEIUIONEPEIauH, KOJTHISCTBO
TEIUIOTHI, U3MEHEHHE
arperaTHbIX COCTOSIHUI
BEIIIECTBA, BIIAXKHOCTh
BO3/IyXa"

22.11.2022

YcTHBIN 0IIpoC;
;

23.

O06o0maromuii ypok 1mo Teme
"TerutoBble ABICHUA"

25.11.2022

IIucebMeHHBIH

KOHTpOJIb;;

24.

KonrtpomnbHas pabota Ne2.
KonTponbHas pabota no teme

"TerutoBble ABICHUA"

29.11.2022

KonTponbHas
pabora;;

25.

DneKkTpu3anus Ted.
B3aumoneiicteue
3apsKEHHBIX Tell. 3aKOH
Kynona

02.12.2022

VYceTHBII onpoc;

26.

DNEKTPUUYECKOE MOJIE.
HarmpsixeHHOCTB MOJIs.
[TpuHIMI cyneprno3unun

AIEKTPUYECKUX MTONEH

06.12.2022

Y CTHBIN 01Ipoc;
;

27.

Hocurenu snexkrpryuecknx
3aps10B. 3aKOH COXPaHEHHS
AIIEKTPUUYECKOTO 3apsiza.
DneMeHTapHBIN 3apsij

09.12.2022

YcTHBII o1poc;

28.

Crpoenue aToma

13.12.2022

YeTHBIN 01Ipoc;
;




29.

[IpOBOIHUKY U TUATIEKTPUKH.
JlaGopaTtopHnas pabota Ne7
"UccneqoBanue neiCTBUA
AJICKTPUYECKOTO TTOJISI Ha

IMPOBOAHUKHA U ,Z[I/IBJ'ICKTpI/IKI/I'

16.12.2022

IIpakTrueckas
pabora;

30.

Pentenue 3amau Ha
npuMeHeHue 3akoHa KyiioHa,
pacyeT Hanps>KEHHOCTH U
MIPUHIUIT CYTIEPIIO3UIIIT

OJIEH.

20.12.2022

YcrHblii onpoc;

31.

Oo6o06maromuii ypok 1o Teme
"DIeKTpUYECKUe 3apsibl.
3apsKeHHbBIE Tella U UX
B3auMoeuncTaue"

23.12.2022

TectupoBanue;;

32.

OnekTpuueckuil Tok. Cuna
TOKa

27.12.2022

Y cTHBIN 0IpoC;
;

33.

M cToYHUKHN NOCTOSIHHOTO

TOKa

13.01.2023

YeTHBIN 01poc;

34.

JlericTBuUs DIIEKTPUYECKOTO
TOKa

17.01.2023

Y CTHBIN 01Ipoc;
;

35.

DIIeKTPUUECKHUI TOK B

KUIKOCTAX U Ira3dax

20.01.2023

YcTHBIN 01poc;

36.

DJeKTpudecKas 1eMb.
JlaGopaTtopHas pabota Ne§
"COopka 1 mpoBepKa paboThl
AIEKTPUYECKOMN LETIH

HOCTOSHHOTO TOKa"

24.01.2023

IIpaxTrueckas
pabora;;

37.

Cuna Ttoka. JlabopatopHas
pabota Ne9 "U3mepenue u
pEeryJInupoBaHUe CUITbI TOKA"

27.01.2023

[TpakTnueckas
pabora;;

38.

ConpoTusieHHEe MPOBOJHHKA.
JlaGopaTtopnas pa6ota NelQ
"NccneqoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UAYIIETO Yyepe3
PE3UCTOP, OT COMPOTUBIICHUS
pe3ucTopa 1 HalpsHKeHUs Ha
pesucrope”

31.01.2023

IIpaxTrueckas
pabora;;




39.

3akon Oma a1 ydacTka 1enu

03.02.2023

Y ceTHBII 01poc;

40.

VY ienbHO€E CONPOTUBIICHUE
BeuiecTsa. JlaboparopHas
paborta Nel1 "3aBucumocth
AIIEKTPUYECKOTO
COIIPOTUBJICHU ITPOBOAHUKA
OT €I'0 MJIMHBI, I1JI0IIaa
MOTIEPEYHOTO CCUCHUS U

Marepuana"

07.02.2023

[IpakTuyeckas
pabora;;

41.

Peocrar. JIabopaTopHas
paborta Ne 12
"PerynupoBaHue cuibl TOKA
peocratoM"

10.02.2023

[IpakTnueckas
pabora;;

42.

[TocnenoBarenbHOE
COEIMHEHHE NPOBOIHUKOB.
JlaGopaTtopnast pabora Nel3
"IIpoBepka nmpasuiia
CJI0KEHHsI HANIPSKEHUN ITpU
[0CJIEI0BAaTEIbHOM
COEJIMHEHUH JIBYX
pe3uctopos"

21.02.2023

[IpakTnueckas
pabora;;

43.

[TapannensHOE COeAUHEHHNE
npoBoJHUKOB. JlabopaTtopHas
pabota Nel4 "IIpoBepka
MpaBuJja JJis CUJIbl TOKA MIPU
NapajuIeIbHOM COEIMHEHNN
pe3ucTopoB”

24.02.2023

[TpakTnueckas
pabota;;

44,

CMelranHbIe COCOUHCHU A
IMPOBOAHUKOB

28.02.2023

Y CTHBIN 01Ipoc;
;

45.

Pabora 1 MOIIIHOCTE
ANEKTPUUECKOTO TOKA. 3aKOH
Hxoyna—Jlenna

03.03.2023

VYeTHBII onpoc;

46.

Pacuér paboThl 1 MOIHOCTH
ToKa. JJabopaTopHbI€ OIBITHI:
"Onpenenenne padoThl
3JIEKTPUYECKOTO TOKA,
UYIIETO Yepe3 pe3ucrop” u
"OnpeneneHne MOITHOCTH
3JIEKTPUYECKOTO TOKA,
BBIJICTISIEMO Ha pe3ucrope”

07.03.2023

Y CTHBIN 01Ipoc;
;




47.

DNEeKTpONpPOBOAKA U
MOTPEOUTEITN DIICKTPUIECKON
sHepruu B ObITy. KopoTkoe
3ambIkaHue. JJaboparopHas
pabota Ne 15 "Onpenenenue
KII] narpeBaress.
HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA, UYIIETO Yyepe3
JaMIIOYKY, OT HaNPsKEHUsI Ha

~ 1

HEHU

10.03.2023

IIpakTrueckas
pabora;;

48.

Penrenue 3amau mo remam
"Cuia Toka, HaIrpsiKEHUeE,
COMpOTHUBIIEHUE, 3aKOH OMa
JUTSI y9acTKa [eTH, YAeIIbHOE
COIPOTHBIICHUE, COSTMHCHUS

MIPOBOJTHUKOB"

14.03.2023

ITuceMeHHEbIi
KOHTPOJIb;;

49.

Pemenne 3amag mo Temam
"3akon OMa 11 ydacTka
1enu, paboTa ¥ MOIIHOCTh
TOKa, 3aKoH J[xoyns-Jlenna"

17.03.2023

YceTHBII 0onpoc;

50.

Ob6o06maromuit ypok o Teme

"DnekTpuueckue siBiaeHus"

21.03.2023

TectupoBanue;;

ol.

KonTponbhas padota Ne3 o
TeMe "DIeKTpUIeCcKHe
AByeHus"

24.03.2023

KoHntponbHas
pabota;;

52.

MarnutHoe none. OnbIT
Opcrena. JlaboparopHas
pabota Nel6 "MccnenoBanue
JIEUCTBUS DJIEKTPUUECKOTO
TOKa Ha MATHUTHYIO CTPEIIKY

04.04.2023

IIpaxTrueckas
pabora;;

53.

MarnuTtHOe nosue
IIEKTPUYECKOTO TOKA.
ONEeKTPOMarHmr.
JlaGopatopHas pabota Nel7
"OneIThI, JEMOHCTPUPYIOLIHE
3aBUCUMOCTD CHJIBI
B3aMMOJICVCTBUS KaTYLIKH C
TOKOM M MarHuTa OT CHJIbI
TOKA Y HAIlpaBJIEHUs TOKa B

Karymke"

07.04.2023

[TpakTnueckas
pabora;;




54.

[TocTOoSIHHBIC MarHUTEL.
JlaGopaTopHbie paboThI
NeNel8, 19 "UccmenoBanue
MAarHuTHOTO B3aUMOJIEHCTBUSA
MMOCTOSTHHBIX MarHUTOB" 1
"M3y4eHne MarHuTHOTO MOJIs
MMOCTOSTHHBIX MAarHUTOB MPH
UX 00ObEIUHEHUN U
pazaeneHun"”

11.04.2023

IIpakTrueckas
pabora;;

55.

MaruutHoe nojie 3emMiIu U
€ro poJib JUIsl )KU3HU Ha
3emie. JlelicTBE MarHUTHOTO

I10JIs1 Ha IPOBOJHHUK C TOKOM.

14.04.2023

YcTHbI onpoc;
;

56.

DIEeKTPOABUTATEIb
noctossHHOTO Toka. KIT/]
SIEKTPOABUTATENS
JlaboparopHuas pabota Ne20
"KoHctpynpoBanue u
u3y4eHue padoThl
aJIeKTpoaBUraTess”

18.04.2023

[IpakTnueckas
pabora;;

57.

Konrtponbnas padorta Ned no

Teme "MaruurtHsie SBieHud"

21.04.2023

KonTponbHas
pabora;;

58.

Omnpitel @apanes. SABneHue
ANEKTPOMArHUTHON
uHaykuuu. [pasuio Jlenna.
SIBiieHME CaMOMHIYKIIUU

25.04.2023

YcTHBIN 01poc;

59.

OnextporeHeparop. CriocoOsl
MTOJIYYEHUS IIEKTPUYECKOU
SHEPTrUH. DIIEKTPOCTAHLNN Ha
BO300HOBJISIEMBIX
MCTOYHUKAX SHEPTUU.

Tpancdopmarop.

28.04.2023

Y CTHBIN 01poc;
;

60.

JlaGopaTtopnast pabota Ne 21
OmbBITHI 10 UCCIIEA0BAHUIO
SIBJICHUSI DJIEKTPOMArHUTHOM
WHIYKIUU: UCCIEOBaHUE
W3MEHCHHI 3HAUCHHUS U
HarpaBJIeHUs

MHIYKIIMOHHOTO TOKa

02.05.2023

[TpakTnueckas
pabora;;

61.

Konrtponbnas padora Ne 5 o
TeMme "DNeKTpOMarHuTHas
MHAYKIUA"

05.05.2023

KonTponbHas
pabora;;




62.

[ToBTOpeHue n 0600IIEeHHE
cojiepxkaHus Kypca Gu3uKu 8
kiacca. Temsl "CTpoeHue u
CBOIICTBa BelECTBA.
Tennossle siBneHUA"

09.05.2023

Y ceTHBII 01poc;

63.

[ToBTOpEeHHE 1 0000IIEHNE
cofepkaHus Kypca pusmuku 8
kiacca. Temsl "CTpoenue u
CBOMCTBA BEIIIECTRA.

Tenmoseie aBneaus"

12.05.2023

YcrHblii onpoc;

64.

[ToBTOpenue n 0600IIEeHNE
collepkaHus Kypca Gpusuku 8
Kiacca. Tembl
"DJIeKTpUUECKUE U

MAarduTHbIE sIBIeHUS"

16.05.2023

YceTHBII 0onpoc;

65.

[ToBTOpEeHME K 0000IIIEHNE
coziepkaHus Kypca puszuku 8
kiacca. TeMbl
"DnexTpuueckue u

MArHUTHBIE SBJICHUS"

19.05.2023

YcrHblii onpoc;

66.

[ToBTOpeHue u 00001IIeHNE
cojJiepKaHus Kypca pusmku 8
Kijacca. Temsl
"DneKTpOMaruuTHas
UHAyKOus"

23.05.2023

VYeTHBII onpoc;

67.

HToroBast KOHTpONIbHAS
paborta no Kypcy pu3uku 8
kiacca. Temsl "Crpoenue u
CBOMCTBA BEIIECTBA.
TemnoBwie SBIECHUS.
DIIeKTPUUYECKHE U MAaTHUTHBIE

sBiieHUA"

25.05.2023

HUTOroBas
KOHTPOJIbHAA

pabora;

68.

OBIIEE KOJIMYECTBO YACOB
[10 ITPOI'PAMME

68

20




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YHEHUKA

®dusuka 8 knacc/Ileprimkun A.B., OO0 «/IPODA»; AO «M3natenscTBo [IpocBemenue;
BBenure cBoil BapuaHT:

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. Ileperiukun A.B., I'yrauk E.M. ®usuka. 8 knacc. — M.: [Ipoda, 2017

2. ®uzuka. CaMOCTOSATENbHBIE M KOHTPOJIbHBIC pa0boThl. 8 Kinacc (aBTopsl: A. E. Mapon, E. A. Mapon). — M.:
Hpoda, 2016

3. ®usuka. Jlunakruueckue marepuainsl. 8 kinace (aBtopsl: A. E. Mapos, E. A. Mapon). — M.: JIpoda, 2021
4. ®uszuka. COopHUK BOIIPOCOB U 331a4. 8 kiacc (aBTopsl: A. E. Mapon, E. A. Mapos, C. B. Ilo3oiickun). —
M.: Ipoda, 2017

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

CHpaBO‘lHHe Ta6J'II/II_[BI, MYJIIbTUMENNA, ITPE3CHTAINN

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, IPAKTHYECKHX PABOT,
JTEMOHCTPALIUN

nabopaTopHoe 000pyA0BaHUE, TPUOOPHI U MaTEPHUAIIBI, TAOIUIIBI 1715 8 Kitacca






