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IMNOACHUTEJIBHASA 3AIITMCKA

Copep:kanue MporpaMMbl HaIPaBJICHO Ha (OPMUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYAIUXCSI U
OpraHMU3aIMI0 U3yueHus: (U3UKHU Ha JIeATEIbHOCTHOW OCHOBE. B Hell yuuThIBaIOTCS BO3MOXKHOCTH MPEAMETa
B peaymm3anuu TpedoBanuii ®I'OC OO0 k m1aHupyeMbIM JTUYHOCTHBIM U METANIPEAMETHBIM PE3yIbTaTaM
o0ydeHus, a TaKKe MEXKIPEIMETHbBIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEAMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJJMETA «®PU3UKA»

Kypc ¢pusuku — cucremooOpa3yromuii st €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, TOCKOIbKY
buznyecKue 3aKOHBI JIeKAT B OCHOBE MPOIIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Onoorueii, acTpoHOMUeH
u ¢usnyeckoil reorpadueir. Pu3znka — 3TO MpeIMET, KOTOPHIH HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTUHY MHUpPA, HO U MPEAO0CTaBIsIeT Hanboee sicHble 00pa3Ibl IPUMEHEHUS HAyYHOTO
MeTO/1a TIO3HAHMUS, T.€. CII0co0a MOIY4YeHUs JOCTOBEPHBIX 3HaHMIi 0 Mupe. Hakownel, ¢puznka — 310
peIMeT, KOTOPBIN HapsAIy C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMH JI0JKEH 1aTh IMIKOIbHUKAM
npecTaBiIeHne 00 yBIEKATeIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJOCTH CAMOCTOSTEILHOTO OTKPBITUS
HOBOTO 3HAHMSI.

OpHa 13 r1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHus B CTPYKType OOIIero o0pa3oBaHUs COCTOUT B
(dbopMUPOBAHUN €CTECTBEHHOHAYYHOW IPaMOTHOCTH M MHTEpeca K HayKe y OCHOBHOM MaccChl 00y4aronmxcs,
KOTOpBIE B JallbHENIIIeM OyIyT 3aHATHI B CAaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTH. Ho He Menee
BaXHOU 38,213‘16171 SBJIICTCA BBIIBJIICHUE U ITIOAT'OTOBKA TAJIAHTIMWBBIX MOJIOABIX JIIOI[GfI JJI IPOJOJIZKCHU A
00pa3oBaHus U JajibHENIEH TPOPECCHOHATIEHON ACSITEIIbHOCTUA B 00JIACTH €CTECTBEHHOHAYYHBIX
MCCJICIOBAHMI U CO3/IaHUH HOBBIX TeXHOJOTUH. COTJIaCHO MPUHITOMY B MEKIyHAPOIHOM COOOIIECTBE
omnpezeneHuto, EcrecTBeHHOHAy4YHAas TPaMOTHOCTB — 3TO CIIOCOOHOCTD YeJIOBEKa 3aHMMATh aKTUBHYIO TPaXk-
JAHCKYIO TMO3UIIMIO 10 O0IIECTBEHHO 3HAYUMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HAyKaMH, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UleAMH. HaydHOrpaMOTHBIN YEIOBEK CTPEMUTCS
y4acTBOBATh B apT'yMEHTHPOBAHHOM OOCYXACHHUH MPOOJIEM, OTHOCSIINXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSM, YTO TpeOyeT OT HEero CIEeIYIOIINX KOMIETEHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUA,
— OIICHUBATbh U TIOHUMAThb 0COOEHHOCTH HAaYYHOTI'O UCCIICAOBAHUA,
— HHTCPHPCTUPOBATH JAaHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIbCTBA AJId ITOJTYUYCHUS BBIBOJOB.

N3zyuenne pu3uku crnocoOHO BHECTH pellaroIIui BKIal B (pOPMUPOBAHUE €CTECTBEHHOHAYUHON
IPaMOTHOCTH 00Y4arOLIUXCS.

HEJIN U3YYEHUA YYEBHOI'O IIPEJIMETA «®PU3UKA»

Lenu n3yyenus GU3MKKU Ha ypOBHE OCHOBHOT'O 00I1Iero oOpazoBaHus onpeaesaeHsl B Konnenmmu
npenoiaBanus yueoOHoro npenMera «du3nka» B 00pa3zoBaTenbHBIX opranu3anusax Poccuiickoit deneparuu,
pean3yIoluX OCHOBHbBIE 00111e00pa3oBaTebHbIE IPOrpaMMbl, yTBEPKAEHHOH pemienneM Komieruu
MunmucrepcerBa npocsernienus: Poccuiickoit @eneparnum, mpotokoin ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3MKu:

— npuoOpeTeHne nHTepeca U CTpeMIICHHs 00YyUJaIOIIMXCs K HAYYHOMY U3YYEHUIO MTPUPO/IHI,

Pa3BUTHUEC HX UHTCIIJICKTYAJIbHBIX 1 TBOPYCCKUX CHOCO6HOCTCI\/’I;

— Pa3BUTHC Hpe,Z[CTaB.HeHI/II\/II 0 HAYYHOM METOJEC MMO3HAHUA U q)OpMI/IpOBaHI/Ie HUCCICIOBATCIBCKOTO

OTHOILICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHHUS KaK pe3ysbTaTa U3y4eHUsI OCHOB CTPOCHUS MaTepUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3HKHU;

— ¢opMHpoOBaHUE NIPEACTABICHUHN O POJIM (DU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH
U TEXHOJIOTHIL;

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymien npoeccnoHaIbHOM e TeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOJITOTOBKA K JaJbHEHIIEMY O0Y4YEHHIO B 3TOM HAIlPaBJICHUH.

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

— an06peTeHHe 3HAHUM O JUCKPETHOM CTPOCHUU BCUICCTBA, O MCXAaHUYCCKHUX, TCIIJIOBBIX,
QJICKTPUYCCKUX, MAHUTHBIX U KBAHTOBLIX SABJICHUAX

— MpuoOpPEeTeHNE YMEHUI ONHUCHIBATH M OOBSICHATH (DU3MUECKUE SBICHUS C UCIOJIb30BAHUEM
MOJYYCHHBIX 3HAHUI;

— OCBOCHHE METO/IOB PEHICHUS MPOCTEHIINX PAacUETHBIX 3aa4 C UCTIOIb30BAHNEM (PH3UUECKUX
MOZEJIEH, TBOPUYECKUX U NIPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

— Pa3BUTHUC YMeHI/Iﬁ Ha6J'IIOI[aTB IPpUPOAHBIC ABJICHUA U BBIIIOJIHATDL OIIBITHI, na60paT0pHLIe pa6OTLI n
OKCHCPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIBHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ HHPOPMAITUEH PU3NIECKOTO CONEePIKaHUS, BKIIOYast HH(POPMAITHIO O
COBPEMEHHBIX JOCTI)KCHUAX (PU3UKH; aHATH3 U KPUTUYECKOE OIICHUBaHKHE WH(OPMALIUU;

— 3HAKOMCTBO o chepamu MpoecCHOHANTBHOMN AeATeIbHOCTH, CBI3aHHBIMU C (PU3UKON, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHHIX (PU3MUYECKON HAYKH.
MECTO YYEBHOTI'O NIPEJMETA «®U3UKA» B YUEGHOM IIJIAHE

B cootBerctBun ¢ ®I'OC OO0 dusuka sBusercs 00g3aTeNbHBIM IPEAMETOM Ha YPOBHE OCHOBHOTO

o0miero oopazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT u3yueHue Gu3uku Ha 6a30BOM ypOBHE B 8
KJjlacce B 00béMe 68 4acoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O IIPEAMETA

Pa3gen 1. TemyioBble ABJIeHUS

OCHOBHBIE TOJOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW TEOpUM CTPOEHHMs BemlecTBa. Macca u pa3mepsbl
aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKAAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Monenu TBEPAOTO, KHUAKOTO U Fa3000pa3HOro COCTOSIHUM BeliecTBa. Kpucraminueckue u amopgHbie Telna.
OObsicHeHHE CBOMCTB ra3oB, JKUJIKOCTEH U TBEPABIX TEJ HA OCHOBE MOJOKEHUN MOJIEKYISIPHO-KHHETUYECKOM
teopur. CMauMBaHUE U KaNWUISPHBIE sIBICHUS. TeIIoBOE pacliupeHue U CKaThe.

Temneparypa. CBa3b TEMIIEPATYPBI CO CKOPOCTHIO TEIJIOBOT'O IBHXKEHHS YaCTHULL.

Buytpennss sneprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHEPIUu: TeIIonepeaaya u CoBepIIeHre paboThl.
Bunbl Tenonepeaun: TeIIONPOBOJHOCTb, KOHBEKIIMS, U31yUEHHUE.

KonuuecTBo TermnoTel. Y aenpHas TEMIOEMKOCTD BEeLIECTBA. Terio00MeH U TeIIOBOE PaBHOBECHE.
YpaBHeHnue TernoBoro Oananca. [lnaBnenue u oTBepAeBaHNE KPUCTAIIUYECKUX BEIECTB. Y IeIbHAS
teriota rasnenus. [TapoodpaszoBanue u konaeHcanus. Ucrnapenne (MC). Kunenne. Y nenpHas Temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TeMIIEpaTyphl KUIIEHUS OT aTMOC(hEpHOro AaBlieHus. BiakHocTh BO3ayxa.

DHeprus TOILIMBA. Y JeJIbHAs TEIUIOTa CTOPAHMUSL.

[Tpunumns! padots! TemnoBbix asurareneil. KIT/[ rerioBoro asurarens. TennoBble IBUraTeNu U 3alUTa
okpyxaroreit cpensl (MC). 3akoH coxpaHeHUs U IIPEeBpalleHHs SHEPTruu B TerioBbIX npoueccax (MC).

Hemoncmpayuu

. HabGnronenue OpOYHOBCKOTO JIBYOKEHHS

. Habmonenue nuddysun

. HaGmroienue siBieHn CMauMBaHUS U KAITMJUIAPHBIX SBJICHUN

. HaGmroieHue TermioBoro paciimpeHus Tel

. I3MeHeHue 1aBlieHus ra3a Py U3MCHEHHH 00bEMa M HarpEBaHUHU WIIH OXJIKICHUH
. [IpaBuna u3MepeHus TeMnepaTypsl

. Buner Teronepenaun

. OxJtaxIeHre TIpU COBEPIICHUH PaOOTHI
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. HarpeBanue npu coBepiiiennn paboThl BHEIIHUMHU CUIIaAMU

10. CpaBHeHuUe TETIOEMKOCTEN pa3TUNYHBIX BEUIECTB

11. HabGmroneHue KueHust

12 HabmntoieHne moCTOSTHCTBA TEMIIEPATYPHI MIPH MIIaBICHUH

13. Moienu TennoBLIX ABATATEIEH

Jlabopamopnvie padomul u onvimol

1. OnbITHI 10 OOHAPYKEHUIO ASUCTBUSI CHUII MOJIEKYJISIPHOTO TIPUTSIKEHUS

2. OnBITHI 1O BRIPAIIMBAHUIO KPUCTAIIIOB IOBAPEHHOM COJIM UJTH caxapa

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

4. OmpeneneHue naBieHUs BO3ayXa B OaUIOHE IITIPHIlA

5. ONBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD JTABJICHHSI BO3/IyXa OT €ro 00bEMa M HarpeBaHUS WU
OXJIQXKICHUS

6. [IpoBepka rumoTe3bl TMHEHHONM 3aBUCUMOCTH JITTUHBI CTOJIOMKA KUJKOCTH B TEPMOMETPUUYECKOM TpyOKe
OT TEMIEPaTypHI

7. Habmroienue n3MeHeHnsl BHYTPEHHEH YHEPTUU TeJla B pe3yNbTare TeIionepeadyn U padoThl BHEIIHUX
CuI

8. HccrienoBanue sSBJICHUS TEIZIOOOMEHA TTPH CMEIITMBAHUH XOJIOTHOW U TOPSTUEH BOJIBI

9. OmpeneneHre KOIMYECTBA TETUIOTHI, MOJTYYSHHOTO BOJOH MPU TEINIOOOMEHE ¢ HArPeThIM
METAJUTMIECKUM ITWIIHHAPOM



10. OnpeneneHue yaeTbHOM TETUIOEMKOCTH BEUIECTBA
11. VccnemoBanue mpoiiecca UCrapeHus

12. Onpenenenre OTHOCUTEILHOM BIAXKHOCTH BO3AyXa
13. Onpenenenue yaeabHON TEIUIOTHI TJIABICHUS JIb/a

Pa3jnen 2. DiiekTpryecKkue H MATHUTHBIE SIBJICHUSI

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

DnexTpuueckoe nose. HanpsEHHOCTh 35eKTpruueckoro noJjs. [IpuHiun cynepno3uium 31eKTpUIeCcKux
MoJieH (Ha KaueCTBEHHOM YPOBHE).

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

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS DJIEKTPUUECKOTr0 ToKa. ICTOUHHKH MOCTOSIHHOTO TOKA.
JleicTBHS S7IEKTPUUYECKOTO TOKA (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE). DIEKTPUYECKHI TOK B MKHAKOCTAX
U rasax.

Onektpuueckas 1enb. Cuiia Toka. DnekTpudeckoe HanpsbkeHue. ConmpoTUBIICHUE POBOAHUKA. Y ICIBHOE
COIpOTHUBIIEHHUE BellecTBa. 3akoH Oma /i1s yyactka 1enu. [locnenoBarenbHoe u napamieabHOE COETUHEHHUE
MIPOBOJIHUKOB.

PaboTa 1 MOITHOCTB A7MEeKTpHUECKOro ToKa. 3akoH J[koyns— JleHma. DnekTpudeckue menu u noTpeduTenn
AIIEKTPUUYECKON IHEpruu B ObITy. KOpoTKOe 3amMbIKaHue.

[TocrossHHBIE MarHuThl. B3anMoAeiCcTBUE MOCTOSIHHBIX MarHMTOB. MarHUTHOE 1moJjie. MarHutHoe mose
3eMJIu ¥ ero 3HaYeHue JUIs )Ku3HU Ha 3emiie. OnbIT DpcTena. MarHuTHOE 1oJie 3JEKTPUUECKOro TOKa.
[IpuMeHeHue >eKTPOMarHuTOB B TEXHUKE. J[eficCTBE MAarHUTHOTO TOJIsl HA TIPOBOJHUK C TOKOM.
DIIEeKTPOABUTATEINb TIOCTOSIHHOTO TOKA. VCrionb30BaHue JIEKTPOABUTATEICH B TEXHUUECKUX YCTPOUCTBAX U
Ha TPaHCIOpTE.

Omnprtel @apanes. SAABnenue anexkTpoMaruuTHoM HHAYKIUU. [IpaBuio Jlenna. Snexkrporeneparop. CriocoOs
MOJTyYEHUS NEKTPUIECKON YHEPTHH. DIEKTPOCTAHIIUN Ha BOZOOHOBISIEMBIX HICTOYHHKAX YHEPTHH.

Hemoncmpayuu

DneKkTpu3aIus Tel

JIBa posia 3IEeKTPUUYECKHX 3apsI0B U B3aUMOAECHCTBUE 3aPSHKEHHBIX Tel
Y CTpOoUCTBO U AEUCTBUE DIIEKTPOCKOIIA

DnexTpocTaTuueckas HHAYKIUS

3aKOH COXpaHEHUsI ANEKTPUUECKUX 3aPSAI0B

[TpoBOTHUKY U AUIIEKTPUKH

MonenrpoBaHu€e CUIOBBIX JTUHUM AIEKTPUYECKOTO OIS

W cTOUYHMKH TOCTOSIHHOTO TOKA
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JIefCTBUS ANEKTPUIECKOTO TOKA
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. I/I3MCpCHI/IC CHJIbI TOKAa aMIICPMETPOM
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. I/I3MCpCHI/IC QJICKTPHUYCCKOI'0 HANPSAXKCHUSA BOJIBTMCTPOM
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. PeocraT u mara3zus conpoTuBIeHUI
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. B3auMoaelicTBue MOCTOSHHBIX MarHUTOB
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. MOI[CHI/IpOBaHI/IC HCEBO3MOXHOCTH pa3JCIICHUA ITOJIFOCOB MAarHuTa

o
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. MOI[CJ'II/IpOBaHI/IC MarHUTHBIX HOJIEH MOCTOSHHBIX MarHUTOB

=
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. OneIT Opcrena



19. MarauTHOE 1TI0JIe TOKA. DJIEKTPOMArHUT

20. JleficTBME MarHUTHOTO TOJISI HA TPOBOIHHUK C TOKOM

21 DaeKTpoABUTATEh IIOCTOSTHHOTO TOKA

22. ViccnenoBaHue sIBJICHUS DJIEKTPOMArHUTHOM MHAYKIIUU

23. OnbiTer Qapanes

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

Jlabopamopmuvie pabomul u onvimol

OMnBITH 10 HAOTIOACHUIO ICKTPU3AINH TEI UHAYKIHEH U TIPU CONPUKOCHOBEHUN
HccnenoBanue qeiCTBUS SJEKTPUYECKOTO IO Ha IPOBOJIHUKH U AUATICKTPUKU

COopka 1 mpoBepKa padOThI AIEKTPUUECKON 1IEMH MOCTOSTHHOT'O TOKA
W3mepenue u peryaupoBaHue CUIIbI TOKa
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W3mepenue u peryanpoBaHre HAPSHKEHUS

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

7. OTBITHI, JEeMOHCTPUPYIOIINE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTHBIICHHS IPOBOJHUKA OT €T0 JUIUHBI,
TUTOIAAM TTOTIEPEYHOT0 CEUCHHSI U MaTepHaia

8. IIpoBepka mpaBuia CI0KEHUS HANIPSDKEHUH MTPH TOCIIEA0BATEIbHOM COSAMHEHUH JIBYX PE3UCTOPOB

9. IIpoBepka mpaBuia i CHJIbI TOKA IPU MapajIeIbHOM COEIMHEHUH PE3UCTOPOB

10. Onpenenenue paboOThI AEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3UCTOp

11. OnpeneneHye MOIIHOCTH 3JEKTPUUYECKOT0 TOKA, BBIIEISIEMOM Ha pe3ucTope

12. MccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepes3 JIaMIOUKY, OT HallpsDKEHUS Ha Hel

13. Onpenenenue KIIJ] narpeBarens

14. VccnenoBaHre MarHUTHOTO B3aMMOICHCTBHS TOCTOSTHHBIX MAarHUTOB

15. M3yueHre MarHuTHOT'O MOJIE OCTOSIHHBIX MarHUTOB MTPHU UX 00BETMHEHUHU U Pa3/IeIeHUN

16. UccnenoBanue AeHCTBUS IEKTPUUIECKOTO TOKA HA MArHUTHYIO CTPEIIKY

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

18. M3yuenue aeiicTBUSI MArHUTHOTO TOJISE HA IPOBOTHHUK C TOKOM

19. KonctpyupoBanue u u3y4eHHe pabOTHI DIIEKTPOIBHTATEIS

20. Uzmepenne KI1/] anekTpoaBUTaTeIbHON yCTAaHOBKH

21. OTBITHI 1O UCCIIEAOBAHUIO SIBIICHUS 2JIEKTPOMAarHUTHON MHIIYKIIMW: UCCIIETOBAaHHE U3MEHEHHUI

SHAYCHHA U HAITPABJICHUS WHAYKIIMOHHOI'O TOKA



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3zyuenne pu3uku B § Kilacce HAMpaBJIEHO HA TOCTHKEHHUE 00YJatOIUMUCS TUYHOCTHBIX,
METanpeMETHBIX U MIPEIMETHBIX PE3yIbTaTOB OCBOEHHUS y4EOHOT0 IIpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe 6ocnumanue:
— TMpOSBIIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (pr3nueckoi HayKu;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxoeno-upascmeennoe gocnumanue:

— TI'OTOBHOCTb K aKTHBHOMY YY4CTHIO B O6CY)KI[CHI/II/I 06H.I€CTB€HHO-3H&‘II/IMBIX N OTHYCCKUX HpO6JICM,
CBs3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUEM I[OCTI/I)KGHI/II\/'I (1)I/ISI/IKI/I,

— OCO3HAaHHEC BaA)KHOCTU MOPAJIBbHO-3THYCCKUX IIPUHIUIIOB B ACATCIbHOCTU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIIPpUATHUC 3CTCTUYCCKHX KAa4CCTB (1)H3HHGCKOﬁ HAayKH: e€ rapMOHHUYHOI'O IMIOCTPOCHUA, CTPOI'OCTH,
TOYHOCTH, JaKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHME LIEHHOCTH (PU3MUECKON HaAyKH KaK MOLIHOTO HHCTPYMEHTA [103HAHUS MUPA, OCHOBBI
pa3BUTHUS TEXHOJOTUH, BaJKHEHUILEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOH JII0003HATEILHOCTH, HHTEpPECA K UCCIIEI0BATEIbCKOM JIEATEIbHOCTH.
Dopmuposanue Kyibmypsl 300p08b5 U IMOUUOHATLHO20 O1A20NONYYUA:

— OCO3HaHHe LIEHHOCTH 0e30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MUPE,
BKHOCTH TIpaBuJI 0€30MMacHOTO MOBEICHUS Ha TPAHCIIOPTE, HA JOPOTax, C JIEKTPUUECKUM U TETUIOBBIM
000pyI0BaHUEM B IOMAIIHUX YCJIOBHSIX;

— c(opMHpOBaHHOCTH HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMHUOKY M TaKOI'o e MpaBa y
APYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— aKTHMBHOE YYaCTHE€ B PEIIEHUHU MPAKTUUYECKHX 3aJ1a4 (B paMKaX CEMbH, IIKOJIbI, TOPOJIa, Kpasi)

TEXHOJIOTUYECKON M COLMAJIbHOM HANPaBIEHHOCTH, TPEOYIOIKX B TOM UUCIIE U PU3NYECKUX 3HAHUM;
— HHTEepec K MPaKTUYECKOMY H3YyUEHHUIO0 Npodeccuil, CBA3aHHbBIX C (U3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHEHTalus Ha MpUMEeHeHHe (PU3NUEeCKUX 3HaHUM 7S pelIeHus 3a7a4d B 00JacTU OKpYXKaromien
Cpelibl, INIAHUPOBAHUS MOCTYIIKOB M OLIEHKH X BO3MOXHBIX ITOCJIEICTBUM JUIs1 OKPYKArOLIEN CPEJIbI;

— OCO3HaHHE TII00aIbHOTO XapaKTepa 3KOJOTHUYCCKUX Hp06J'ICM u HYTCI>'I HX PCIICHUA.

Adanmayus 0dyuarouiezoca K u3MeHAIOUWUMCA YCO0GUAM COUUANbHOU U RPUPOOHOIL CPEObl:

— MOTPeOHOCTh BO B3aMMOJIEHCTBUYU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MTPOEKTOB (PU3UUECKOI
HaIIPaBJIEHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JIPYTHX;

— IIOBBIIICHUEC YPOBHA CBOEM KOMIIETEHTHOCTHU 4YCpe3 MPAKTUYICCKYIO ACATCIIbHOCTD,

— TOTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (GOPMYTHUPOBATh UACH, MOHATHS,



TUNOTE3bl 0 (PU3NYECKUX OOBEKTAX W SBJICHUSX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00JaCTH (PU3HUKH;
— IUIaHUPOBAHME CBOETO PAa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUM;

— CTpeMJICHUE aHAIM3UPOBATh U BBISBIATH B3aUMOCBSI3U MPUPOJIBI, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCIOJIb30BaHNEeM (PM3NYECKUX 3HAHUM;

— OIICHKA CBOMX JICUCTBHIA C YI4ETOM BIUSHUS HA OKPYKAIOIIYIO CPEMY, BO3SMOKHBIX TTI00aTBHBIX
HOCJIEOCTBHUI.

METANPEIMETHBIE PE3YJIbTATbBI

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

bBa3zoewvie nozuueckue oeiicmeus:
— BBIIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU O0OBEKTOB (SIBJICHUH);
— yCTaHaBIIMBAaTh CYIIECTBEHHBIN MPU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS JIJIs1 0000IEHNS U CPaBHEHUS;

— BBIABJIATb 3dKOHOMCPHOCTHU U ITPOTHUBOPCYHA B paCCMATPHUBACMbIX q)aKTaX, JaHHBIX 1 Ha6J'IIO,Z[eHI/I$IX,
OTHOCAIIHNXCA K (1)143qu0ng SIBJICHHAM,

— BBIABJIATH NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHHUU q)HSH‘ICCKI/IX SIBIICHUH U IIponIeCCoOB;
ACJIaTh BBIBOJABI C UCITIOJIb30BAHHUEM JCAYKTUBHBIX U MHAYKTHBHBIX YMOSaKJIIO‘IeHI/Iﬁ, BBIABUT'AaTh
TUITIOTE3bI O B3aUMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYNH,

— CaMOCTOSTENILHO BEIOMPATH CIIOCO0 pemieHus yaeOHOH (PU3NIeCcKOoi 3a1auu (CpaBHEHNE HECKOJIBKHUX
BapUaHTOB PEUICHUs, BEIOOP HanOoJIee MOAXOAAIIETO C YYETOM CaMOCTOATEIFHO BICICHHBIX
KPUTEPHEB).

ba3zoevie uccnedoeamenvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT IMO3HAHUS;

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJIICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘ICCKI/II71
9KCIICPUMCHT, He0O0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘-ICCKOI"O SAIBJICHUA,

— OLCHHBATH HAa MPUMCHUMOCTE U JOCTOBECPHOCTDH I/IH(i)OpMaHI/IIO, MMOJIYYCHHYIO B XOJ€ UCCIICAOBAHUA
HJIN OKCIICPUMCHTA,

— CaMoCTOSATETHHO (GOPMYIUPOBATH 00OOIIEHUS U BHIBOBI IO pe3yJbTaTaM MPOBEAEHHOTO
HaOII0/IEHUs, OTIBITA, UCCIICIOBAHNUS;

— HPOTHO3UPOBATH BO3MOKHOC nanLHeﬁmee Pa3sBUTHE (1)I/I3I/I‘leCKI/IX IMPOLIECCCOB, a4 TAKIKEC BbIABUT'ATb
MPEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBHUAX U KOHTCKCTax.

Paooma c unghopmayuei:

— MPUMEHSATH PAa3IUYHbIE METO/bl, HHCTPYMEHTHI U 3alIPOCHI MPU NOUCKE U 0TOOpe MHPOpMAIIUHU W

JAHHBIX C YUETOM MpeaoKeHHON yueOHO! (hru3nueckoi 3aqauu;

— aHaJIM3UpOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U HOpM
[IPEACTABIICHUS;

— CaMOCTOSITENIFHO BBIOMPATh ONTUMAIbHYIO (POpMY MpECTaBIeHNs HHPOPMALIUU U WILTIOCTPUPOBATD
peliaeMble 3a/1a4il HECJIOKHBIMU CXeMaMHU, TuarpaMMaMu, HHOM rpa@uKkoil 1 uX KOMOMHALUSIMH.

YHI/IBepCH.J'IBHBIC KOMMYHUKATHBHBIC JeHCTBUSA



Obwenue:

— B X0JIe 00CYXIeHHs Y4eOHOTO MaTepHalia, pe3yJbTaToB JaOOPAaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOTIPOCHI IO CYIIECTBY OOCYKIa€MOH TEMBI M BBICKA3bIBaTh WICH, HAIlCIICHHBIC HA PEIICHHUE 3a/1a4l U
noJiyiep kaHue 01aroxenaTeIbHOCTH OOIICHHUS;

— CONOCTaBJIATh CBOU CYXKIEHUS C CY)KIECHUSMU APYTUX YUaCTHUKOB JHAJIOTa, OOHAPYKUBATh
pas3iiniuuc u CXoaCTBO HO3HLIHﬁ; BBIPAXKATh CBOIO TOUKY 3PCHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YJIbTAThl BBITOJHEHHOTO (PU3MUYECKOTO OIBITA (IKCIIEPUMEHTA,
HCCJIEIOBAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmMpyoOHU4ecmeo):

— TIOHMMATh U UCIIOJIb30BaTh MPSHMYIIECTBA KOMAHTHOW ¥ MHIWBHIyaIbHON paOOTHI MPU PEIICHUH
KOHKPETHOU (pr3nyecKkoi mpoOIemsr;

— I[IPUHUMATh LCJIU COBMECTHOH JACATCIIbHOCTU, OPraHU30BbIBATH ,Z[CI;'ICTBPIﬂ no €€ JOCTHXKECHUIO:

pactpeeNaTh PO, 00CYKIaTh IPOIECCH U PE3YIIbTATHl COBMECTHOM paboThI; 000011aTh MHEHHS
HECKOIBKHX JIIO/ICH;

— BBIIIOJHATH CBOIO 4aCThb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOI'O pE3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U
KOOpAUHHPYS CBOU HeﬁCTBHH C ApYruMHU YJICHAMU KOMaHIbI;

— OLCHUBATb Ka4CCTBO CBOCI'O BKJIaJAa B 06HIPII>’I MIPOAYKT IO KPUTCPUAM, CAMOCTOATCIILEHO

c(hOpMYyIUPOBAHHBIM YIaCTHHKAMH B3aUMOJICHCTBUSI.

yHI/IBepcaJ'IbHBIe PCTYIISITUBHBIC IeUCTBUS

Camoopzanumuuﬂ:

— BBIABIIATH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUSAX, TPCOYIOMINX JJIs PeIICHUS (PU3NICCKUX
3HAHUM;

— OpPHUEHTUPOBATHCA B Pa3IMUHBIX MOJIX0JaX NPUHSITHS pellieHUuH (MHIUBUIYaIbHOE, IPUHATHE
peleHysl B TpyIe, IPUHATHE PEIIeHUH rpymIoif);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM PCIICHUA (I)I/I3I/I‘{eCKOI\/’I 3aJa4u WM I1J1aHa UCCIICA0OBAHUs C

y4ETOM MMEIOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh MpeAaracMble
BAPUAHTHI PEILICHUN;

— JienaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.
Camorxonmpons (peghnexcus):
— J1aBaTh aJIeKBaTHYIO OLIEHKY CUTYAIlUH U MIpesiarath ImiaH e€ N3MeHEeHNUS,

— OOBSICHATH IPUYMHBI TOCTUKEHUS (HEAOCTHKEHHS) pE3YJIbTaTOB JEATEILHOCTH, 1aBaTh OLICHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHTb KOPPCKTUBBI B ACATCIIBHOCTD (B TOM YHCJIC B XO BBITIOJITHCHUA (I)I/I3I/I‘-ICCK01"0 HUCCICIO0BaHUA
niIn HpOCKTa) Ha OCHOBC HOBBIX 06CTO$ITCJ'H>CTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,[[HOCTGﬁ;

— OICHUBATb COOTBCTCTBUEC PE3YJIbTaTa LICIIN U YCIIOBUAM.
3M0uu0HaJleblﬁ UHmeieKm:

— CTaBUTb ce0s1 HA MECTO IPYroro 4eloBeKa B X0JI€ CIIOpa WIN AUCKYCCUU HAa HAYYHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO0.



Ilpunamue ceds u opyzux:

— MpU3HABaTh CBOE MMPaBO Ha OIIMOKY MPHU pelieHnH (PU3NUECKUX 3a]a4 WM B YTBEPKICHHUIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO JAPYTOro.

INPEJMETHBIE PE3YJIbTATDBI

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

— HCIIOJIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE IBU)KEHHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEUIECTBA, KPUCTALTUYECKIE U aMOP(HBIE TeJla, HACHIIIEHHBIA U HEHACHI -
IICHHBIN Tap, BIAKHOCTb BO3/lyXa; TeMIlepaTypa, BHYTPEHHSISI SHEPTusl, TEIIOBOW JBUTATEIIb;
3JI€MEHTapHBIN ANEKTPUUECKUH 3apsijl, SJIEKTPUUECKOE MOJIE, IPOBOJIHUKYU U TUIICKTPUKH, TOCTOSHHBIN
ANEKTPUYECKUI TOK, MArHUTHOE T10JIE;

— pa3nuyath SABJICHUS (TEIIOBOE pacIIMpeHue/cxaTie, TeIionepeayda, TeioBoe paBHOBECHE,
CMa4yMBaHue, KAWUISPHBIE ABJICHMS, HCIIAPEHHUE, KOHIEHCAllUsl, [IJIaBJICHUE, KPUCTAJUIN3alus
(oTBepaeBaHue), KUTIEHHE, TEIUIONepeada (TemIONpPOBOIHOCTh, KOHBEKIIHS, U3ITy4EHUE); SJICKTPU3AIHS
TeJl, B3aUMOJICHCTBHE 3apsi10B, JEHCTBUS SJIEKTPUYECKOTIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOIEUCTBUE
MarHuTOB, JICUCTBUE MAarHUTHOTO TOJISI HAa TPOBOJIHUK C TOKOM, JIEKTPOMArHUTHASI MHAYKIIHS ) T10 OTTH -
CaHMIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, IEMOHCTPUPYIONINX JaHHOE (PU3HUECKOEC

SIBJICHUE;

— pacro3HaBaTh MMPOSBICHHE U3YYCHHBIX (PU3NUECKUX SBICHUN B OKPYKAIOIIEM MUPE, B TOM YHCIIe
(1)I/ISI/IT-I€CKI/I€ SABJICHUS B IIPUPOJAC: MOBCPXHOCTHOC HATAKCHUC U KAITWJUIAPHBIC SABJICHUA B IPUPOAL,
KpUCTaJIJIbI B IpUpoe, u3inydenue CosHIla, 3aMep3aHre BOJ0EMOB, MOpCKHE Opu3bl, 0Opa3oBaHUe
POCHI, TYyMaHa, HHEA, CHETa, 3JICKTPUYCCKHUC SABJICHUA B aTMoccpepe, SJICKTPHUYCCTBO KHUBBIX OPTraHHU3MOB;
MarHuTHOE 1ose 3eMid, Apeid Mmoo coB, posib MarHUTHOT'O MOJIS JJ1s1 )KU3HU Ha 3emJie, MOJIsipHOe CH-
SIHUE; TIPH 3TOM NEPEBOIUTH MPAKTHUECKYIO 33]]auy B yUe€OHYIO, BBIIEIATH CYIIECTBEHHbIE
CBOWCTBa/MpU3HAKU (HU3UUECKUX SIBICHUM;

— ONUCHIBATh U3YUYEHHbIE CBOMCTBA TeJl U GUBNYECKHUE SIBICHUS, UCIOJIB3YS (PU3NUECKUE BETUYUHBI
(Temrieparypa, BHYTPEHHSS SHEPTUsl, KOJIMYECTBO TEIIOTHI, Y/eJIbHas TEIIOEMKOCTD BEIECTBA,
yJlleNnbHas TEeIJIoTa ILUIaBJIEHUs, yelbHas TeII0Ta 1apoo0pa3oBaHus, yelbHas TEIIOTa CTOPaHUs
TOIUIHMBA, KOA(PGUIUEHT MOJIE3HOTO JEHCTBUS TEMJIOBON MAIIMHbI, OTHOCHUTENbHAS BIaXXHOCTh BO3/1yXa,
INEKTPUYECKUI 3apsJl, CUIIA TOKA, IEKTPUIECKOE HANPSKEHHUE, COIPOTUBIICHUE TPOBOIHUKA, YAEIbHOE
COIPOTHBIIEHUE BEIIECTBA, pad0Ta U MOLTHOCTh AIEKTPUUYECKOTO TOKA); MPU ONHUCAHUU MPABUIBLHO
TPaKTOBaTh (PU3NYECKHUI CMBICI UCIIOJIb3YEMBIX BEJIMYUH, 0003HAUEHUS U €IMHULBI (PU3NUECKUX
BEJIMYMH, HAXOAUTh (DOPMYJIbI, CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BETUUYUHY C IPYTUMH BETMYMHAMU,

CTPOUTH IPaPUKH U3yUYEHHBIX 3aBUCUMOCTEN (DU3UIECKUX BEITHYHH,

— XapaKTCPpHU30BaATh CBOMCTBa TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUS U TPOUCCCHI, UCITOJIB3YSA OCHOBHLIC
ITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KHHCTH‘-ICCKOfI TCOpHUU CTPOCHU BCIICCTBA, IPUHIUIT CYIICPIIO3ULIUN mnmoJiei
(Ha Kau4€CTBECHHOM ypOBHC), 3aKOH COXpaHCHUA 3apsAaa, 3aKOH Owma IJId ydacCTKa LICIIU, 3aKOH I[)KOYJBI -
.HCHI_[a, 3aKOH COXpPaHCHHA SHCPIruu; Ipu 3TOM AaBaThb CJIOBCCHYIO (I)OpMyJII/IpOBKy 3aKOHa U 3al1iMChIBaTh
€ro MaTCMaTH4YCCKOC BBIPAKCHUC,

— 00BACHATDH (PrU3HUECKHE MPOLIECCH U CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYyalHii
MIPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BIABIATH MPUINHHO-CIIEJICTBEHHbBIE CBSI3U, CTPOUTH 00bsIC-
HeHHe u3 | - 2 IOru4ecKux 1aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (DU3UYECKUX SIBICHUM,
(GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacu€THbIE 3a7jauul B 2 - 3 1eHCTBUSA, UCIIONIb3Ys



3aKOHBI U (POPMYJIBI, CBS3bIBAIOIINE (PU3MUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBUSA 33Ul
3aMUCBIBAaTh KPATKOE YCIOBHE, BHISBIATH HEAOCTATOK IAHHBIX JUIS PELICHHUS 3a1a4H, BEIOUPATh 3aKOHbI
1 GOpMyIIbI, HEOOXOAUMBIE TS €€ PELIeHHUs, IPOBOAUTH PACUETHI M CPABHUBATD MOJTYYCHHOE 3HAYCHUE

(1)I/I3I/I‘ICCKOI71 BCJINYHHBI C U3BCCTHBIMU JaHHBIMHU,

— PpacClio3HaBaTb HpO6HeMI)I, KOTOPBIC MOKHO PCIIUTH IIPU IIOMOIIU (1)I/I3I/I‘ICCKI/IX MCTOOB; UCIIOJIb3Ys
OIMMCAHUC UCCIICAO0BAHMS, BBIACIATL IMIPOBEPACMOC MPCAINIOJIOKCHUC, OICHUBATh IPABUJIbHOCTD IMOPAJAKa
MMPOBCACHUA UCCIICA0OBaHMA, ACJIaTh BBIBOABI;

— TPOBOJUTH OMBITHI MO HAOIIOICHUIO (PU3MUECKUX SBICHUHN MM (PU3MUECKUX CBOWCTB TEJ
(KanuJUIApHBIE SABJICHMSI, 3aBUCUMOCTD JaBJICHHSI BO3/1yXa OT €ro 00b&Ma, TeMIepaTypbl; CKOPOCTHU MPO-
11ecca OCThIBAHUS/HATPEBAHUS IIPU U3JIyYE€HUH OT L{BETa U3Jy4arollei/IorIOMaoIIel IOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUS BOJbI OT TEMIIEPATYPhI )KUIKOCTH U IIIOIIAAN €€ IIOBEPXHOCTH; MIEKTPU3aLUs Tell
U B3aHUMOJCHUCTBHE MIEKTPUUYECKUX 3aPsA0B; B3aUMOIECHCTBUE TIOCTOSIHHBIX MATHUTOB, BU3YyaJIU3alus
MarHMTHBIX MTOJIEH IIOCTOSIHHBIX MArHUTOB; IEMCTBUS MArHUTHOTO I10JIs1 HA IPOBOJAHMK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHuTa, CBOMCTBa 3JIEKTPOABUraTe sl IOCTOSTHHOIO TOKA): (OpMyInpoBaTh
IIpoBepseMbIe MPEANOJIOKEHUS, COOUPATh YCTAaHOBKY U3 MPEJI0KEHHOr0 000py10BaHUs; OIIUCHIBATh
XOJI OTIBITa U (POPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH PSMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOU BJIa)KHOCTH BO3/yXa, CUJIbI TOKA,
HAMPSKEHUS € UCTIOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JAaTYMKOB (DU3HUECKUX BEIUYUH; CPABHUBATH
pe3yabTaThl U3MEPEHUH C YIETOM 3aJaHHON a0COIOTHOM MOTPEIIHOCTH;

— MPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (PU3MUYECKON BEITMIMHBI OT JAPYTOH C
UCIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCIMOCTh COIPOTUBIICHUS POBOJIHUKA OT €T0 JIJTHHBI,
IJIOIIA M ONEPEYHOTO CEYEHUS U YJEIbHOIO COPOTUBIICHUS BEILIECTBA IPOBOIHHUKA; CUJIbI TOKA,
HIIYIIETO YePE3 MPOBOJHUK, OT HANPSXKEHUS Ha TPOBOAHUKE; UCCIEAOBAHUE MMOCIEI0BATEIBHOTO U Ma-
PaJIENIBHOTO COEIUHEHHUH MPOBOJHUKOB): MJIAHUPOBATh HCCIEA0BaHNE, COOMPATh YCTAHOBKY U
BBITIOJIHATH U3MEPEHUS, CIIeAYs MPEAJIOKEHHOMY TIJIaHy, ((UKCHPOBATH PE3YJIbTATHI OJTYICHHOM
3aBUCUMOCTH B BUJIE TaOJIUIl U TpaUKOB, JAeNIaTh BHIBOBI 110 Pe3yJabTaTaM UCCIEAOBAHUS;

— HPOBOAUTH KOCBCHHbBIC U3MCPCHU (1)I/I3I/I‘IGCKI/IX BCIINYHMH (y,Z[eJ'ILHaH TEIIOEMKOCTD BCIIICCTBA,
COIMPOTUBJICHHUEC ITPOBOIHUKA, pa60Ta U MOIIHOCTD 3JICKTPHUYCCKOT'O TOKa)Z IJIAaHUPOBATb U3MCPCHUA,
CO6I/IpaTB IKCIICPUMCHTAIIbBHYIO YCTAHOBKY, CJICAYA npennox(eHHoﬁ HHCTPYKIUH, U BBIYUCIIATDH
3HAYCHUEC BCIINYHUHBI,

— co00aTh MpaBuiIa TEXHUKU 0€30IaCHOCTH MU padboTe ¢ 1a00paTOpHBIM 000PYI0BaHUEM;

— XapakTepu30BaTh MPUHIUIBI IEHCTBHS U3YUEHHBIX MPHUOOPOB U TEXHUUECKUX YCTPOHCTB € ONOPOii
Ha MX ONMMCaHUA (B TOM YHCIIE: CUCTEMA OTOIUJIEHUSI IOMOB, TUTPOMETD, ITapoBas TypOHHa, aMIEpPMETP,
BOJIbTMETP, CYETUUK IEKTPUUECKOM SHEPTUH, JIEKTPOOCBETUTENbHBIE IPHUOOPHI, HArpeBaTEIbHbIE
ANEKTPONPUOOPHI (IPUMEPHI), FJIEKTPUUECKUE TPETOXPAHUTEIH; YJIEKTPOMArHUT, AJIEKTPOIBUTaTEb
MTOCTOSIHHOTO TOKA), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PU3NYECKUX ABJICHUI 1 HEOOXOAUMBbIE

CbI/ISI/I"IeCKI/Ie 3aKOHOMCPHOCTH,

— pacrno3HaBaTh MPOCTbIE TEXHUUECKHE YCTPOMCTBA U U3MEPUTENIbHbIE IPHOOPHI IO CXEMaM U
CXEMaTUYHBIM PUCYHKaM (3KUJKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHET0 CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIIATH CXEMBbI JIEKTPUUECKUX IIeTei ¢
MI0CJIEI0BATENBHBIM U MapaJlJIeIbHBIM CO€IMHEHUEM IEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUEHUS
3JIEMEHTOB DJIEKTPUYECKUX LIETIEH;

— MPUBOJAUTH MPUMEPHI/HAXOJUTh HH(POPMALIHIO O TPUMEPAX MPAKTUYECKOTO UCIIOJIb30BAHUS



(bu3MUYECKUX 3HAHHI B TIOBCETHEBHOM JKU3HHU AJIs 00ecTieueHus: 6€30MacHOCTH TpH 00palieHuu ¢ mpubo-
pamMu ¥ TEXHUYECKUMH YCTPOMCTBAMH, COXPAHECHHSI 3JJ0POBbs U COOTIOCHISI HOPM SKOJIOTHYECKOTO
TIOBEJICHHSI B OKPYIKAIOIIeH cpejie;

— OCYIIECTBIISATH MOUCK MHPOPMAIIUN (PU3HUECKOTO CoaepkKaHus B ceTu IHTepHeT, Ha OCHOBE
MMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS JOMOIHUTEIBHBIX HICTOUHUKOB BBLACIATH HH(OPMAIIHIO,

KOTOpas ABJIACTCA HpOTHBOpeqHBOﬁ WJIM MOXKET OBITh He,HOCTOBepHOfI;

— HCII0JIb30BATh MPH BBHIMTOJHEHUH YUEOHBIX 3aJaHII HAYYHO-TIOMYJISIPHYIO JIUTEPATYpy (PU3UUECKOTO
coJiepKaHusl, CIIPaBOYHbIE MaTepHalIbl, pECYpChl C€TH VIHTEpHET; BiIaeTh NpUéMaMu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBanus HH(GOpMAIK U3 OJTHON 3HAKOBOM CUCTEMBI B JPYTYIO;

— C03/1aBaTh COOCTBEHHBIC MMCHMEHHBIE U KPAaTKHE YCTHBIE COOOIIEeHUs, 000011ast nH(pOpMAIHIO U3
HECKOJIBKUX UCTOYHHKOB (DU3NYECKOTO CO/ICPIKAHMUS, B TOM YHCIIE TyOJIMYHO MPEACTABISATh PE3yIbTAThI
MPOEKTHON HMJIM UCCIIEIOBATEIILCKON NEATEIBHOCTH; IPH ATOM I'PAMOTHO MCIIOJIb30BATh U3Y4EHHBIH
NOHSATHHHBIN anmapar Kypca GHU3HKH, COMPOBOXKIATH BHICTYIICHUE MTPE3EHTALIUCH;

— IIPH BBIITOJIHCHHUHU y‘IC6HLIX IMIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (I)I/ISI/I‘{CCKI/IX IMpoueCCOB PaACIIpCACIIATh
00s13aHHOCTH B Tpynmne B COOTBETCTBHUU C IMTOCTABJICHHBIMU 3aa4aMH, CJICANUTD 3a BBIIIOJIHCHUCM ITJIaHA
HeﬁCTBHﬁ " KOPPCKTUPOBATH €TI0, AACKBATHO OLICHHUBATH COOCTBEHHBIN BKJIaa B ACATCIIBHOCTD I'PYIIIIBI;

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



TEMATHYECKOE IINIAHUPOBAHUE

Ne | HaumeHoBaHMe pa3jieJioB U TeM KosanuecTBo yacos Jdara Buabl gesiTeJiIbHOCTH Buasl, JJ1eKTpOHHBIE (HHU(PPOBHIE)
n/n | nporpamMmsl HM3yYeHHs dopmbl odpa3oBaTe/ibHbIE
BCEro | KOHTPOJBbHBIE | MPAKTHYECKHE KOHTpOJIst pecypebl
padoTsI padoTsI

Pazznen 1. TenuioBble siBJIeHUs

1.1. | Crpoenmne u cBOiicTBa BelecTBa 7 0 0 01.09.2022 | HabaromeHne 1 HHTEPIPETALHS OMIBITOB, CBUACTEIbCTBYIOMIUX 00 aTOMHO-- Verabiit http://school-
25.09.2022 | MONEKyIIpHOM CTPOCHHH BEIIECTBA: OIBITHI C PACTBOPEHUEM PA3JIMYHBIX BEILECTB B orpoc; collection.edu.ru/

BOJIC;

1.2. | TensioBBIE NPOLECCHI 21 2 3 26.09.2022 | O6ocHOBaHME MPaBHII U3MEPEHHUS TEMIIEPATYPhI; IMucemennsiit | http://school-
08.12.2022 KOHTPOJIb; collection.edu.ru/

Hroro 1o paszeny 28

Pazgen 2. DjeKTpUYeCKHe H MATHHTHBIE SIBJICHHST

2.1. | DaekTpuyeckue 3apsiibl. 7 0 0 09.12.2022 | HabnroaeHue v MPOBEICHHUE OIBITOB I10 JICKTPU3ALMHU TENI IPH CONPHKOCHOBCHUH U Tectuposanwue; | http://school-

3apsiikeHHBIE TeJIa U UX 31.12.2022 | uHmyKUMen; collection.edu.ru/
B3auMo/ielicTBHe

2.2. | IocTOSTHHBII 3JIeKTPHYECKHIi TOK 20 2 5 11.01.2023 | HaGumroneHue pa3IM4YHbIX BUJOB JEHCTBHS JIEKTPHYECKOT0 TOKA M 00HAPYKEHUE ITUX KourposnsHas | http://school-
26.03.2023 | BHIOB H€iCTBHS B [IOBCEIHEBHOM YKU3HU; pabora; collection.edu.ru/

2.3. | MarHuTHbIe sIBJIeHUS 6 0 1 03.04.2023 | HccnenoBaHne MarHUTHOTO B3aUMO/ICHCTBHS IIOCTOSIHHBIX MArHUTOB; VYerusrit http://school-
23.04.2023 orpoc; collection.edu.ru/

2.4. | DyieKTpOMArHUTHAS WHAYKIHS 4 1 1 24.04.2023 | OmnbIThI 110 UCCIIEOBAHUIO SIBJICHUS IEKTPOMArHUTHOW MHAYKIIMU: HCCIIEIOBAHUE Ipakruyeckas | http://school-
14.05.2023 | u3MeHeHui 3HaUYeHUs 1 HAIPABJICHUs MHIYKIIHOHHOTO TOKA; pabora; collection.edu.ru/

HWroro no pazneny 37

PesepBHOE BpeMmst 3

OBIIEE KOJIMYECTBO YACOB I1O 68 5 10

[TPOTPAMME



http://school-/
http://school-/
http://school-/
http://school-/
http://school-/
http://school-/

INOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosunvecTBO 4acoB Hara Buapbl,
n/n uzyuenus | popMbI
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJIS
padoThI padoThI

1. | OcHOBHBIE IOJIOKEHUS 1 0 0 YcTHbil
MOJIEKYJIIPHOKUHETUYECKOU 0IIpOC;
TEOPUU CTPOCHHSI BEIIECTBA
OnbITHL, TOATBEPKIAIOIINE
OCHOBHBIE MTOJIOKCHUS
MOJIEKYJIIPHOKUHETUYECKOU
TEOPUH.

2. | Macca u pa3mepsl aTOMOB U 1 0 0 YcTHbil
MoJieKyJ1. OObSICHEHHE CBOCTB OIIpoC;
ra30B, )KUJKOCTEH U TBEPIBIX
TEJI Ha OCHOBE TOJIOXKEHU I
MOJICKYJISIPHOKUHETUYECKOM
TEOPHH.

3. | Moguenu TBEpAOTO, KUAKOTO U | 1 0 0 TecTupoBanue;
ra3z000pa3HOro COCTOSTHUM
BEIICCTBA.

4. | Kpucraminyeckue u 1 0 0 VYcTHbil
amopdHbIe TBEPABIE TeNa. OT1poC;

5. | CmauuBanue u KanwuisipHele |1 0 0 YcrHbIl
SIBJICHUS OTIpOC;

6. | TerutoBoe pacmmmpeHue u 1 0 0 YcTHBIN
ckarue OT1poC;

7. | OGoO1IeHe N3YYEHHOTO 1 0 0 [TuceMeHHbIi

KOHTPOJIb;

8. | Temneparypa. Cs3b 1 0 0 YcTHBIN
TEMIEPATYPHI CO CKOPOCTHIO OT1poC;
TETUIOBOTO JIBMKEHUS YaCTHIL.

BuyTpeHHss sHEprusl.
CrniocoObl U3MEHEHUS
BHYTpEHHEH SHEePTUHU:
TEIUIoNepeaya U COBEPIICHHE
paboThI

9. | Bunsl Temonepenayu: 1 0 0 TectupoBanue;
TEIIONPOBOTHOCTD,

KOHBEKIIHSI, U3TTyICHHE.




10. | KonruecTBO TeIIOTHI. [IuceMenHbI
VY nenbHas TEIIOEMKOCTD KOHTPOJIb;
BElIEeCTBA.

11. | TemmooOMeH U TEIJIOBOE [IpakTrueckas
paBHOBecHE. YpaBHCHHE pabora;
TETIOBOTO OanaHca.

12. | TeruiooOMeH U TEIIOBOE [TuceMenHbI
paBHOBecHEe. YpaBHEHHE KOHTPOJIb;
TEIUIOBOro OanaHca.

13. | TermooOMeH U TEIJIOBOE [IpakTryeckas
paBHOBecHE. YPaBHCHHE pabora;
TETIOBOTO OanaHca.

14. | Pemenue 3amau IIucrMennbIi

KOHTPOJIb;

15. | KonTpoasHas pabotaNel KoHntponbHas

pabora;

16. | [InaBiieHue U OTBEpICBAHUE YcrHbIi
KPUCTAIIJIECKUX BEIIECTB. OTIpOoC;

VY nenpHas TEIIOTa IUIABJICHHUS.

17. | [InaBnenue u OTBEpIeBaHUE TectupoBanue;
KPUCTAJICCKUX BEIIECTB.

VY aenbHas TEMI0Ta TIaBICHUS.

18. | [TapooOpa3zoBanue u TectupoBanue;
koHeHcanus. Mcnapenue.
Kunenue. Y nenpHas Temnora
napooOpazoBaHUs

19. | 3aBUCHUMOCTh TeMIEpaTyphI [MuceMeHHbIi
KHIICHHAS OT aTMochepHOoro KOHTPOJIb;
JTaBJICHUS

20. | BmaxxHOCTH BO3/yXa. [IpakTrnueckas

pabora;

21. | DHeprus ToIUMBA. Y AeTbHAS IInceMeHHsbIi
TEIIOTa CTOPAHUSL. KOHTPOJIb;

22. | Pemenue 3anau ITnceMeHHBIH

KOHTPOJIb;
23. | IlpuHimmnsl paboThI TEIIOBBIX TectupoBanue;

neurateneii. KIT/] TemioBoro

JIBUTATES.




24. | Pemenne 3anau ITnceMeHHBIH
KOHTPOJIb;

25. | TemtoBbIe ABUTATENN U YcrHBIIT
3alIUTa OKPYXKAIOIIEH CPeIbl. OTIpOC;

26. | 3aK0oH cCOXpaHEHHUS H VYcrHbiit
MIpEeBpALICHHs SHEPTUU B OT1poC;
MEXaHUYECKUX U TEIIOBBIX
nporeccax

27. | Pemenue 3amau [TuceMmeHHBIH

KOHTPOJIb;

28. | Konrponbnas padorta Ne2 KonTposnbhas

pabora;

29. | Dnexrpuzanus Tei. JIBa poaa YcrHBIIT
AIIEKTPHUYECKUX 3aPSI0B OTIpOC;

30. | BzaumopeiicTBre 3apsyKEeHHBIX TectupoBanue;
ten. 3akoH Kynona

31. | DnekTpuueckoe moie. TectupoBanue;
[IpuHuun cyneprno3unumn
3JIEKTPUYECKUX ITOJIEH.

32. | Hocutenu 31eKTpUIeCcKuX TectupoBanue;
3apsA0B. DIEMEHTAPHBIH
ANEKTPUUYECKUH 3apsi]l

33. | Ctpoenue aToma. TectupoBanue;

34. | [IpOBOJHUKH U TUIJICKTPUKH. YcTHbI
3aKOH COXpaHEHHS OT1poC;
ANEKTPUYECKOTO 3apsaa

35. | O6o011IeHE U3YYEHHOTO ITuceMeHHbIH

KOHTPOJIb;

36. | DmeKkTpUYecKuit TOK. Y CIIOBHS YcTHBIN
CYIIECTBOBAHHS OTIpOC;
AJIEKTPHUUECKOTO TOKA
HcTouyHMKH TOCTOSTHHOTO TOKA.

37. | JleficTBHS AJIEKTPHUECKOTO YcerHbii
TOKa (TEeTIOBOE, XUMHYECKOE, OTIpOC;
MarHuTHOE).

38. | DieKkTpUYECKHil TOK B VYcrHbI
KHUJKOCTSAX U ra3ax. OTIpOC;

39. | DnekTpuyieckas 1enb ITnceMeHHBIH

KOHTPOJIb;




40. | CompoTuBreHUE TPOBOTHUKA. YcrHbIM
VY aenbHOE CONPOTUBIICHUE OT1poC;
BElIEeCTBA.

41. | DnekTpuyeckoe HaMpsKEHUE. [TpakTrueckas

pabora;

42. | Cuna Toka [IpakTuueckas

pabora;

43. | Cuia Toka [IpakTrueckas

pabora;

44. | 3akon Oma JiIs yyacTka IerH. ITnceMeHHBIH
Pemenue 3a1au KOHTPOJIb;

45. | 3akon Oma 1l y4acTKa LeTu. ITuceMeHHbIi
Pemenne 3anau KOHTpOJIb;

46. | ITocnenoBarensHOE U TectupoBanue;
napajuieIbHOe COeIMHEHNE
MIPOBOIHHUKOB.

47. | TlocnenoBarensHOE U TectupoBanue;
napajlieIbHOE COSIMHEHUE
MTPOBOTHHUKOB.

48. | [TocnenoBarenbHOE U [MuceMeHHbII
napajuieIbHOe COeIMHEHNE KOHTPOJIb;
MTPOBOHHUKOB.

49. | Pemenue 3amau ITnceMeHHBIH

KOHTPOJIb;

50. | KonTponsHas padorta Ne3 KonTposbHas

paborta;

51. | PaGoTa 1 MOIITHOCTH TectupoBanue;
AIEKTPUIECKOTO TOKA. 3aKOH
Jxoyna—JIenna.

52. | PaboTa 1 MOIITHOCTH [IpakTuueckas
ANEKTPUYECKOTO TOKA. 3aKOH pabora;
Jxoynsa—Jlenna.

53. | DnekTponpoBoIKa U YcerHbii
MOTPEOUTENH IIEKTPUUECKOM OIpoC;
sHepruu B ObITy. KopoTkoe
3aMBIKaHUE

54. | Pemenue 3aga4 [TucpmenHbII

KOHTPOJIb;




55. | KouTponbHas padota Ned KontposnbHas

pabora;

56. | [TocTosiHHBIE MarHUTHI. YcTHbil
B3anmoneiicTBre NOCTOSIHHBIX OIIpOC;
MarHuToB. MarauTHoe mnouie.

MaruautHoe nosie 3eMild U €ro
POJIb JJIs1 )KM3HU Ha 3emiie

57. | OnpiT Dpcrena. MarautHoe YcrHbIi
T10JI€ SJIEKTPUYECKOr0 TOKA. OT1poC;

58. | [Ipumenenue [IpakTryeckas
3JIEKTPOMArHUTOB B TEXHHUKE. pabora;

59. | deiicTBre MarHUTHOTO TIOJISI HA TectupoBanue;
MIPOBOJHHK C TOKOM.

60. | DaexTpoaBUTATEND YcrHBIIT
MOCTOSTHHOTO TOKa OTIpOC;

61. | Ucnionb30Banme [IpakTudeckas
ANEKTPOABUTaTENCH B paborta;
TEXHUYECKUX YCTPONCTBAX U
Ha TPaHCIOPTE.

62. | OnbiTel Papanes. SABiaeHue TectupoBanue;
ANEKTPOMArHUTHOW WHTyKITHH.

[IpaBuio JleHna.

63. | Dmexrporeneparop. CriocoOs! YcTHBIN
MOJIYYEHUS DIIEKTPUUIECKOM OTpoC;
SHEPTUU. DIEKTPOCTAHIINU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUHU

64. | Dnexrporeneparop. CriocoObl YcrHbIl
TIOJTYYCHHUS DIIEKTPHUECKON OTIpOC;
SHEPruu. DIEKTPOCTAHLINN Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUHU

65. | KorTponsHas padorta No5 KonTposbHas

pabora;

66. | PezepBHOE Bpems [InceMeHHBIM

KOHTPOJTb;

67. | PesepBHOE BpeMs [TuceMeHHBIIH

KOHTPOJIb;
68. | PezepBHOE Bpems [InceMeHHBIM

KOHTPOJIb;




OBIIEE KOJIMYECTBO YACOB
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYHEHUKA

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

METOAUYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

TexHomoruyeckne KapTbl ypoKOB

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru/


http://school-collection.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

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

OBOPYJOBAHMUE 1151 IPOBEJEHUS IABOPATOPHBIX, IPAKTUUYECKHUX PABOT,
JTEMOHCTPALIUN

JlaboparopHoe 060py0BaHHE C MYJIbTHAATYMKAMU U HOYTOYKOM






