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IHHOACHUTEJIBHASA 3AIIMCKA

Coneprxanue mporpamMmbl HaIlpaBieHO Ha (POPMUPOBAHHE €CTECTBEHHOHAYYHOI IPaAMOTHOCTH YYaIIUXCS
OpraHu3aIuIo U3y4eHUs] PU3UKH HA JeITEIbHOCTHOM OCHOBE. B HEll yUUTHIBAIOTCS BO3MOYKHOCTHU TpeIMETa
B peanu3zanuu tpeboBanuit ®I'OC OO0 K mmaHupyeMbIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yIbTaTaM
o0y4eHus1, a TAK)Ke MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «®U3UKA»

Kypc ¢usnkn — cucreMooOpa3yromuid 115l eCTeCTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUH, N3y4aeMbIX XUMUEN, OMOJIOTHEH, acTpOHOMUEH
u ¢usnueckoil reorpadueil. @u3znka — 3TO NPEAMET, KOTOPHIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpa, HO U MPEJ0CTaBIIsIeT HanboJee siCHble 00pa3iibl IPUMEHEHUS! HAy4HOT'O
METO/Ia MO3HAHMUS, T.€. ClI0c00a MOIy4EHUs TOCTOBEPHBIX 3HaHUH 0 Mupe. Hakonen, ¢pusnka — 310
MpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU ITPEIMETaMU JI0JDKEH /1aTh MIKOJIbHUKAM
IpeJCTaBIeHUE 00 YBJIEKATEIbHOCTH HAYYHOTO CCIIEOBAHUS U PAJIOCTU CAMOCTOSITEIbHOIO OTKPBITHSI
HOBOTO 3HAHMS.

OpHa 13 r1aBHBIX 337124 PU3NYECKOT0 00pa30BaHUs B CTPYKTYpe 0OIIero o0pa3oBaHus COCTOUT B
(hopMHUPOBAHUH €CTECTBEHHOHAYYHOM IPpaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHOM Macchl 00yJarommxcs,
KOTOpBbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHocTH. HOo HE MeHee
BAYKHOM 3a1a4el ABJIACTCA BBIABICHUE U NIOATOTOBKA TAJIAHTJIMBBIX MOJIOJBIX JIFOJAEH IS IPOAOIKECHUS
o0Opa3oBaHus U AajgbHEHIIEH TPOPecCHOHATBHOM IEATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX T€XHOJOIMi. COrIacHO NPUHATOMY B MEXIyHApOJIHOM COOOILECTBE
omnpeneneHuto, EctecTBeHHOHay4Hasi TPaMOTHOCTb — 3TO CIIOCOOHOCTD Y€I0BEKA 3aHUMAaTh AKTUBHYIO IPaX-
JAHCKYIO TMO3ULMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UACIMH. HaydHOIrpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJIEHUU IPOOIIEM, OTHOCSIIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cieIyroluX KOMIETEHTHOCTEN!:

— HAY4YHO OOBACHATH SIBJICHUS,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAyY4YHOI'O UCCJICAOBAaHUI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIB30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHHUA BBEIBOJOB.

N3yuenue pu3uku ciocoOHO BHECTH PEIIAIONINN BKIaA B (POpMHUpOBaHHE €CTECTBEHHOHAYUHOM
IrPaMOTHOCTHU O0YyYarOIINXCS.

HEJIX U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Lenu n3ydyeHus (U3MKKU Ha ypOBHE OCHOBHOTO 00I11ero 00pa3oBanus onpeneneHs B Konnenuuu
npernoaBaHus yueoHoro npeamera «®dusnka» B 00pa3oBaTeibHbIX opranuzanusax Poccuiickoit denepanun,
peanu3yolX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHOH petiennemM Kosternn
MunucrepcTBa npocserienus Poccuiickoit @enepanuu, nporokod ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus GU3uKu:

— TNpUOOpEeTeHHEe UHTEPECa U CTPEMIICHUS O0yJaloIUXCsl K HAYYHOMY U3YYEHHIO TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC MMO3HAHUS U (I)OpMI/IpOBaHI/Ie HCCICA0BATCIILCKOTO

OTHOIICHUS K OKPY’KAaIOIIUM SBJICHUAM,



— (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUs OCHOB CTPOCHUS MaTEpUU U
(byHIaMEHTAJIBHBIX 3aKOHOB (DPU3UKH;

— (dopMupoBaHKE MPEACTABICHUNA O pOJIA (DU3MKU TSl PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccHoHanbHOM NesITeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY OOYYEHHUIO B TOM HAIIPABIICHUH.

JlocTmkeHue ITUX 1eJIei Ha yPOBHE OCHOBHOTO 00IIero o0pa3oBaHus 00€CIeunBacTCsl peIiCHHEM
CIIETYIOLIMX 3a/1ay:

— TpUOOpPETeHHE 3HAHUHM O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SBJICHUAX

— MpUuoOpeTeHne YMEHUN OTMCHIBATh U OOBSICHATH (PU3NUECKUE SABJICHUS C UCTIOJIb30BAaHHEM
MOJyYECHHBIX 3HAHUI;

— OCBOEHHE METOJIOB pEIICHUs] TPOCTEHIINX pacuE€THBIX 3aJa4 C UCIOJIb30BaHUEM (PU3NUECKUX

MO)IeJ'IeI\/II, TBOPUYCCKUX U NMPAKTUKOOPHUCHTUPOBAHHBIX 3a1a4,

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHbIE SIBJICHUS U BBITOJIHITH ONBITHI, Ja00OpaTOpHbIE pabOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCGHHE MPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHGOPMAIIHIO O
COBPEMEHHBIX JOCTI)KEHUSIX (DM3UKH; aHATIN3 U KPUTUYECKOE OlIEeHUBaHUe HH(DOpMaIINH;

— 3HAKOMCTBO c0 cepamu podeccnoHanbHOM ASSITENHPHOCTH, CBSI3aHHBIMU € (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UIECKOM HAYKH.
MECTO YYEBHOI'O IPEJJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBercTtBHmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlanHas mporpaMMa npeaycMaTpuBaeT u3ydeHue (pusuku Ha 6a30BOM ypOBHE B §
Kiacce B 00péMe 68 yacoB 1o 2 yaca B HEIENIIO.



COJEP)KAHME YYEBHOI'O IPEIMETA

Pa3gen 1. TemyioBbie ABJIeHUA

OcCHOBHBIE TOJIOXKEHHUSI MOJIEKYJIIPHO-KMHETUUYECKONM TEOpUU CTPOEHHMs BellecTBa. Macca M pa3mepbl
aTOMOB M MOJIEKYJI. ONBITHI, TOATBEPKIAIOLIUE OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKOU TEOPUH.

Monenu TBEpOro, KUAKOIO U ra3000pa3HOro cocTosiHUM BenecTBa. Kpucraminyeckue u amopQHsle Tena.
OObsicHEHnE CBOMCTB ra3oB, JKUJIKOCTEN U TBEPABIX TEJI HA OCHOBE MOJIOKEHUI MOJIEKYIIPHO-KUHETUYECKOM
teopun. CMaurBaHUE U KaWJUISIPHBIE ABJIEHUS. TeIIoBoe paclIupeHne 1 ckaTue.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHUS YACTHII.

Buyrpennsis sHeprust CriocoObl H3MEHEHNS BHYTPEHHEH SHEPrUu: TEIIoNepeiada U COBEPILIEHUE paOOThI.
Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKLIUS, U3TyUECHHE.

KonunuectBo TenmnoTel. Y aenbHas TEIIOEMKOCTh BelleCTBa. Ternao00MeH 1 TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHle KPUCTANIMYECKUX BEIIECTB. Y IebHAast
tertoTa ruiaBsienus. [TapooOpazoBanue u konnencanus. Mcmapenne (MC). Kunenue. Y nenpHast Teniora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTypbl KUIIEHUS OT aTMOC(epHOTro JaBieHus. BiaxxHoCTh Bo3tyxa.

OHeprus TOIUIMBA. Y JeJIbHAs TEIUIOTa CTOPaHMUS.

[Tpunnumer padoTs! TemnoBsix apuratenei. KI1J[ trermmoBoro apurarens. TermnoBsie ABUTATENN U 3aIIATA
okpyxaromieit cpensl (MC). 3akoH coxpaHeHHs M TPEBpaLeHHs SHEPTUU B TerIoBbIX mnpoueccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKCHUS

. Habmonenue muddyznmn

. HabGmonenue siBleHniI cMauyuBaHKS W KaTWJUIAPHBIX SIBJICHUN

. HabGmonenre TenioBoro pacimpeHus Tel

. I3MeHeHue naBieHus ra3a mpu K3MEHEHHH 00bEéMa U HarpeBaHUH WIIH OXJIAXKICHUHT
. [IpaBumita u3mepeHus TemMrnepaTypbl

. Bugp! Teronepenaun

. OxyakieHre TPy COBEPIICHUH PAOOThI
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. HarpeBanwue mipu coBepiieHUU pabOThl BHEIITHUMH CHITAMH
10. CpaBHeHHE TEIUIOEMKOCTEH Pa3IMUHBIX BEIIECCTB

11. HaOmronenue KueHns

12 HaOnroeHue MOCTOSTHCTBA TEMIIEPATYPHI IPH TIIaBICHUH
13. Moeny TeIIoBbIX ABUraTeNeH

Jlabopamopnuwie pabomot u onvimut

1. OnbIThl 0 0OHAPYKEHUIO AEHCTBHS CUIJI MOJIEKYIISIPHOTO MIPUTSKEHUS

2. OnbIThl O BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOH COJIM MJIM caxapa

3. OnbIThl O HAOMIOICHHUIO TEIJIOBOTO PACHIMPEHHUS Ta30B, )KUAKOCTEH U TBEPIBIX Tel

4. OmpeneneHue aBjlIeHUs BO3/1yXa B OaJuIoHE MINPULIA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS BO3/lyXa OT €ro 00bEMa U HarpeBaHUs UIIH
OXJIAKACHUS

6. IIpoBepka runoTesbl JIMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKON TpyOKe
OT TEMIIEPATYPHI

7. HaGmroieHre n3MeHEeHHs BHYTPEHHEH SHEpruy Tella B pe3yabTaTe Terionepeaadn 1 paboTbl BHEITHUX
cuIl

8. UccnenoBaHue siBJICHUS TeTJI000MeHa IPYU CMELIMBAHUU XOJIOTHOM M ropsiueit BObI

9. Onpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJON IPH TEMJI000MEHe ¢ HarpeThiM

MCTAJUIMYCCKUM IMUIUHAPOM



10. Onpenenenue yaenpHOM TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue mporecca UCHapeHust

12. OnpeneneHrie OTHOCUTENBHOM BIaKHOCTH BO3/yXa
13. Onpenenenue yaenbHOM TETIOTHI TUIABJICHHUS JIbJa

Paznen 2. 3HeKTpH‘leCRI/Ie U MAarHuTHBIC SIBJICHUA

Onektpuzarus Ten. [[Ba pona anekTpuueckux 3apsanoB. BzanmoaeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3aUMO/ICHCTBHUS 3aPSHKEHHBIX TEJI OT BEJIMUMHBI 3apSAJ0B U PACCTOSIHUSI MEXKY TEIaMHu).

Onextpuueckoe nose. Hanpssk€HHOCTD 35eKTprueckoro noJjs. [IpuHiun cynepno3unum 3MeKTpUuIecKuX
1oJjieH (Ha Ka4eCTBEHHOM YPOBHE).

Hocwutenu snextpuueckux 3aps10B. DIeMeHTapHbIN dekTpuueckuii 3apsaa. Ctpoenue aroma. [IpoBogHuku
U JUBJIEKTPUKH. 3aKOH COXpAaHEHUS 3JIEKTPUUECKOT0 3apsija.

DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.
JlefcTBUS 2JEKTPUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B HKHUIKOCTAX
U razax.

Onektpuyeckas 1enb. Cuiia Toka. DekTpudeckoe HanpsokeHne. ConmpoTHUBIECHUE TPOBOIHUKA. Y IETTHHOE
COMpOTHBIIEHHUE BemlecTBa. 3akoH Oma i1 ydyactka nenu. [locnenoBarenbHoe U napauienbHOE COETUHEHHE
MIPOBOJHUKOB.

PaGota 1 MOITHOCTD AMeKTpruYecKoro Toka. 3akoH Jxoyns— JleHua. DnaexkTpuyeckue 1enu U NoTpeouTenn
ANIeKTpUYecKoi sHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[ToctostHHbIE MarHuThl. B3auMonencTBue MOCTOSTHHBIX MarHuToB. MarHuTHOe mojie. MarHutHoe mose
3eMJIu U €ro 3HaYeHME I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHOE MoJie 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3EeKTPOMArHuTOB B TEXHUKE. /[eficTBHE MarHUTHOTO IOJISI HA IPOBOJIHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICroib30BaHME AIIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

Omnbrter @apazes. SBneHne anekTpoMaruuTHOM nHAYKIUU. [IpaBuno Jlenna. Dnexrporeneparop. CriocoOb
MOJIyYEHUS JIEKTPUUECKOU SHEPTUH. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UCTOYHUKAX SHEPTUH.

Jemoncmpayuu

DneKTpusaus Tein

JIBa poja AJIEeKTPUUECKHX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell
YCTpoHCTBO U IUCTBUE IEKTPOCKONA

DneKTpocTaTUYeCKas MHIYKIUS

3aKOH COXpAaHEHMS JIEKTPUUECKUX 3apsA0B

[TpoBOTHUKHU U TUAIEKTPUKU

MonenupoBaHue CUIIOBBIX TUHUHN SIEKTPUUECKOTO MO

HcTouHrKH OCTOSSHHOTO TOKA
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JlericTBUS DIEKTPUUECKOTO TOKA

=
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. 9HeKTqueCKHﬁ TOK B XXUJAKOCTH

-
-

. I'a30BbIl paspsn

=
N

. I/ISMepeHI/IC CHJIbI TOKA aMIICPMETPOM

=
w

. I/I3MepeHI/Ie QJICKTPUYCCKOTO HANPAXKCHUA BOJIBTMCTPOM

[N
s

. Peocrar u marasun COHpOTI/IBHeHI/Iﬁ

=
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. B3aumogeicTBre NOCTOSSHHBIX MarHUTOB

=
(o]

. MO,Z[CJ]I/IpOBaHI/IC HCEBO3MOXHOCTHU pa3JCIICHUA IIOJIIOCOB MAarHuTa

o
\]

. MO,Z[CJ]I/IpOBaHI/IC MarHUTHBIX MOJIE€H MOCTOSHHBIX MAarHUTOB

=
oo

. OneIT Opcrena



19. MarnuTHOE 1oJie TOKa. DJIEKTPOMAarHHUT

20. JleiicTBME MarHUTHOTO TOJISl HA IPOBOIHHUK C TOKOM

21 DnekTpoBUraTeNhb MOCTOSHHOTO TOKa

22. VccnenoBanue siBICHUS YIEKTPOMArHUTHOW WHTYKIITHH

23. OnbiTel Dapanes

24. 3aBUCHMOCTb HANPABJICHUS HHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BOSHUKHOBEHHS

25. DJIeKTpOreHepaTop MOCTOSTHHOTO TOKA

Jlabopamopusie padbomol u onvimot

OnBITH 0 HAOTFOACHUIO AIEKTPU3ALNNN TET HHAYKIIUEH U TIPU COMIPUKOCHOBEHUHN
UccnenoBanue AeMCTBUS IIEKTPUUECKOTO MOJISl HA MPOBOAHUKU U TUAJIEKTPUKH

COopka 1 mpoBepKa pabOTHI AEKTPUUECKON [EMH TOCTOSTHHOTO TOKa
N3mepenue u perynmpoBaHue CHIIBI TOKa

ok wn PR

N3Mepenne u perynupoBaHue HAPSIKEHUS

6. HccrenoBanue 3aBHCHMOCTH CHIIBI TOKA, HIIYIIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaNpsHKEHUs Ha pe3UCTope

7. ONBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTH JJIEKTPUUECKOTO CONMPOTHBIICHHUS TPOBOTHUKA OT €T0 JUIUHEI,
IIJIOIIAIM TTOTIEPEYHOT0 CEYEHUS U MaTepHalia

8. TIpoBepka npaBuiia CIOKEHUS HAPSHKSHHUH MTPH MTOCIIC0BATEIFHOM COSTMHEHUH JIBYX PE3HCTOPOB

9. TlpoBepka mpaBuiia UTsl CHITBI TOKA MTPH APAJIEIEHOM COSAMHEHUH PE3UCTOPOB

10. Onpenenenre pabOTHI AMEKTPHUECKOTO TOKA, HIYIIETO Yepe3 pEe3UCTOP

11. OnpeneneHue MOUTHOCTH IEKTPUUECKOTO TOKA, BBIIEISIEMOM Ha pe3nucTope

12. ViccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, UIYIIETO Yepe3 JaMIOUKY, OT HAaNpsHKeHHs Ha Hell

13. Onpenenenune KIIJ[ narpeBaTemns

14. ViccnenoBaHue MarHUTHOTO B3aUMO/ICHCTBUS MIOCTOSTHHBIX MarHUTOB

15. V3yueHne MarHuTHOTO TOJIS TOCTOSIHHBIX MarHUTOB MPU UX 00bEIMHEHUH U pa3eeHUU

16. VccnenoBanue AEMCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbl B3AUMOJACUCTBUSI KaTYIIKH C TOKOM U MarHuTa OT
CUJIBI TOKA U HAIlpaBJICHUS TOKA B KaTYIIKE

18. V3yueHue neiCTBUS MAarHUTHOTO TOJIs1 HA TPOBOJAHUK C TOKOM

19. KoncrpyupoBaHue U H3ydeHHE PaOOTHI SJIEKTPOJBHUTaATEIS

20. Uzmepenue KI1J] anexkTpoaBUraTebHOM yCTaHOBKH

21. OnbITHI [0 UCCIEIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON MHAYKIIUU: UCCIIEJOBaHNE U3MEHEHUN
3HAQUEHMS U HAIPABJICHUS] MHAYKIIMOHHOIO TOKa



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

Nzyuenne ¢pusuku B § Ki1acce HAMPaBJICHO HA JIOCTHIKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OCBOCHUS YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:
— IMpOSIBIIEHHE UHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOMN (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K TIOCTUKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.
I'pasxcoanckoe u 0yxo6no-npascmeennoe 60cCnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6HIGCTB€HHO -3HAYHUMBIX U 3TUYCCKUX npo6neM,
CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

— OCO3HaHHMEC BAXXHOCTU MOPAJIbHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTHU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIPHUATHE ICTETUYECKUX KauecTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO MMOCTPOEHHUSI, CTPOTOCTH,
TOYHOCTH, TAKOHUYHOCTH.

l[enuocmu HAYYHO20 NO3HAHUAX

— OCO3HaHUE IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABJISIIONIEN KYJIbTYpPHI;

— pa3BUTHE HAY4YHOH JIFOO03HATEIILHOCTH, HHTEpEca K UCCIIeI0BATENbCKON AeATEIbHOCTH.
Dopmuposanue Kyibmypot 300p06bs U IMOUUOHATLHO20 O1AZONOAYUUA:

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KN3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIPpaBHJI 0e301macHoOro IMOBCACHMA HA TPAHCIIOPTE, HA JOPOrax, ¢ 3JICKTPUICCKUM U TCILIOBBIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCIOBHUAX;

— c(hOopMHUPOBAHHOCTh HaBbIKa pedIeKCHH, TPU3HAHKE CBOETO IIPaBa Ha OLIMOKY U TAKOTO K€ IIpaBa y
JPYroro 4eioBeka.

Tpyooeoe eéocnumanue:

— AKTHUBHOC Y4aCTUC B PCUHICHUU IMPAKTUYCCKUX 3aa1 (B paMKax CEMbHU, IIKOJIbI, I'OPO A4, Kpaﬂ)
TEXHOJIOTUUYECKOM M COLMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY H3Yy4EHHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOM.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHHUC CI)I/I3I/I‘ICCKI/IX 3HAHMUU JJIs peuicHud 3a1a4 B o0iactu oxpyxcaromeﬁ
CpCabl, INITAHUPOBAHUA IOCTYIIKOB U OIICHKU X BO3MOXKHbBIX MOCJIEACTBUN IJI OKPY)KaIOL[Ieﬁ CpCabl,

— OCO3HaHHEe TI00ATBHOTO XapakTepa SKOJIOTHYECKHX MPOOIEM U IMyTel WX pelieHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATLHOU U RPUPOOHOIL CPEOblL:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BHIMOJTHEHUN UCCICOBAHUHA U TPOEKTOB (PU3UUECKOM

HaIMpPaBJIEHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JAPYTUX;

— TOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTHUECKYIO IeATEIbHOCTS;

— 1oTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAHHIA, B TOM yHuciie GOpMYyIHUPOBATh UICH, MOHSITHUS,



TUTNOTE3bl 0 (DPU3MUECKUX OOBEKTaX W SBIICHUSX,
— O0CO3HaHHE JePUIMTOB COOCTBEHHBIX 3HAHUHN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;
— TIUJIAHUPOBAHUE CBOETO PA3BUTHS B MPHOOPETEHUH HOBBIX (DM3MUECKUX 3HAHMIA,

— CTPCMIJICHHUC aHAJIM3UPOBATH U BBIABJIATH B3AUMOCBA3U ITPUPOILI, 06H_I€CTBa U 5KOHOMHUKH, B TOM

YHUCJIE C UCTIOIB30BAHUEM (PU3HUECKUX 3HAHUM;
— OIICHKA CBOUX JICHCTBUH C yUETOM BIIMSIHUSI Ha OKPY)KAIOLYIO CPEY, BOBMOXKHBIX ITI00AJTBbHBIX
HOCJIEACTBUH.

METAINIPEAMETHBIE PE3YJIbTATbBI

YHuBepcanabHbIE TO3HABATEIIbHBIC ICHCTBUSA

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN 0OHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUKA, OCHOBAHUS JJIs1 0000IIECHHS U CPAaBHEHUS,;

— BBISBJIATH 3aKOHOMEPHOCTH U MPOTUBOPEUNS B pacCMaTpUBaeMbIX (paKTax, NTaHHBIX U HAOIIOACHUSX,

OTHOCIIIUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSM |

— BBIABJIATH IPUYUHHO-CICACTBECHHBIC CBA3H ITPHU U3YUCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUUN 1 mponeccCoB;
ACIaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIO‘IeHI/II>’I, BbIIBHUT'aTh

THUITIOTE3bI O B3AMMOCBA34IX (1)I/I3I/I‘ICCKI/IX BCJIIMYHH,

— CaMOCTOSITEIHLHO BBIOMPATh CIIOCO0 pelieHrs yaeOHoH GrU3nvIecKoi 3aaaun (CpaBHEHUE HECKOJIbKUX
BapHaHTOB PEIICHHsI, BEIOOP HanboJ1ee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3zoenvie uccnedoeamennvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEILCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH I10 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)1/1314%(31(14171
OKCIICPUMCHT, HEO0O0JIBIIIOE HCCIICIOBAaHUC (bH?)H‘ICCKOFO SIBJICHUS,

— OLCHHUBATh HA IPUMCHUMOCTb U JOCTOBEPHOCTH I/IH(bOpMaI_[I/IIO, IOJIYYECHHYIO B XOJ€ UCCIICIOBAHUA
WA OKCIICPUMCHTA,

— CaMOCTOATCIIbBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I${ W BBIBOJBI IIO pE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHUAA,

— IIPOrHO3UpPOBATH BO3MOIKHOC z(anLHeﬁmee Pa3BUTHUC (bHSH‘ICCKPIX IMponeCCOB, a TAKIKC BbIJIBUT'ATb
MMpEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBLIX YCJIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHbIE METO/Ibl, HHCTPYMEHTHI U 3alpOChl TP MOUCKE U 0TOOpe MHPOPMALIUH WIH
JAHHBIX C YUETOM MPEUIOKEHHON yueOHOH (pHu3nuecKoi 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATHU3UPOBATE U UHTCPIIPECTUPOBATH I/IH(I)OpMaI_II/IIO Pa3JIMYHBIX BUIOB U (I)OpM
NMpEACTaBJICHUA,

— CaMOCTOSTENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBICHUS HHPOPMAIIUKN U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, IMarpaMMaMu, HHOM rpauKoi U X KOMOMHALIUSAMH.

YHuBepcaabHble KOMMYHUKATHUBHBIC EHCTBUSA



Obwenue:

— B X0Jie 00CY)XJIeHHs y4eOHOTO MaTepuaa, pe3yJabTaToB JJad0OpaToOpHBIX paboT U MPOEKTOB 33/1aBATh
BOIPOCHI TIO CYIIECTBY 0OCYXIaeMOW TeMbI M BbICKa3bIBaTh WUJICH, HAIICIICHHBIC HA PEIICHUE 3a/1a4l U
noiep kanue OJ1aroxenaTeIbHOCTH OOIICHHMS,

— COIOCTaBJIATh CBOU CYXJIEHUS C CYXKACHUAMU IPYIMX YYaCTHUKOB JMAJIOra, 0OHapyKUBaTh
pasinyue U CXOACTBO MO3ULMI; BEIPAKATH CBOKO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaX;
MyOJIMYHO TPEACTABIATH PE3YJIbTATHI BHIITOJTHEHHOTO (PH3HMUECKOTO OIBITA (IKCIIEPUMEHTA,

HCCTIEI0BaHUS, IPOCKTA).
Coemecmuasn 0esamenbHOCHb (COMPYOHUUECB0):

— IMOHUMAThb U UCIIOJIB30BaTh NPCUMYILCCTBA KOMaHI[HOI\/JI n HHHHBHI{y&HBHOﬁ pa6OTI>I Ipu pCIICHUA

KOHKPETHOM (pr3nyeckoi mpoOiemsl;

— TMPUHUMATH [IEJIU COBMECTHOM JCSITEILHOCTH, OPTaHN30BBIBATH JIEHCTBUS 1O €€ IOCTHKEHHIO:
pacrnpenensaTh poyik, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThl; 0000111aTh MHEHHS
HECKOIBKUX JIFOJIEH;

— BBITIOJIHATH CBOKO 4aCTh pa60TI)I, JOCTHUTasA KAUECTBCHHOI'O pE3YyJIbTaTa M0 CBOEMY HAIIPABJIICHUIO U

KOOPAUHUPYSA CBOU )IGI\/IICTBI/ISI C APpYruMH YICHaAMHU KOMaHbI;
— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B O6H.[I/II71 IMPOAYKT IO KPUTEPUAM, CaAaMOCTOATCIIBHO

chopMyIUPOBAaHHBIM YJACTHUKAMH B3aMMOICHCTBHSI.

YHuBepcaabHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISIBJISTH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYaAIIUSIX, TPEOYIONTUX IJIs1 PEIICHUS (PU3NUECKUX
3HAHWI;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PELICHUN (MHIUBUAYAIbHOE, IPUHSATHE
pElIeHUs B IPYIIE, IPUHATHE PEIICHUN TPYIIoil);

— CaMOCTOSITEJIBHO COCTABIATH aJITOPUTM petieHHs (GU3HMUecKOl 3a1a4yl WU IJIaHA UCCIIEA0BAHUS C
Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh pe/yiaracMbie
BapUAHTHI PEILICHUII;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE.
Camoxonmpons (peghnexcusn):
— J1aBaTh aJICKBATHYIO OLICHKY CUTYaIlMH U Mpeajiarath IiaH e€ U3MEHEeHHUS,

— OOBSCHATH NPHYMHBI TOCTHIKEHHS (HEJOCTHIKEHHUS) PE3yIIbTATOB ICSITEIbHOCTH, IaBATh OLICHKY
NpUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTHUBEI B AICATCIILHOCTD (B TOM 4YHCJIC B XO BBIIIOJIHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUC PE3YyJibTaTa LICIIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmMeieKkm:

— CTaBHTh ce0s Ha MECTO APYroro 4e€jioB€Ka B XO€ Criopa Wik JUCKYCCHUU HA HAYYHYIO TCMY,

IMOHUMATb MOTUBBI, HAMCPCHHUA U JIOTUKY APYTroro.



Ilpunamue ceoa u opyzux:

— TPU3HABATh CBOE MPABO HA OIIMOKY MPH pelIeHUH (PU3NYECKHX 3a/1a4 WIH B YTBEPXKICHUSAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYrOro.

HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y OOYJarOIINXCS
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: Macca U pasMepbl MOJIEKYJI, TEIJIOBOE JBHKEHUE aTOMOB M MOJIEKYIL,
arperaTHbBIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOpP(HBIE Tela, HACBHIIIEHHBIA U HEHACHI -
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATYpa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AMEKTPUYECKUH 3apsifl, IEKTPUUIECKOE M0JIE, IPOBOJHHUKHU U TUIIEKTPUKH, TOCTOSHHBIN
NEKTPUYECKUI TOK, MArHUTHOE T0JIE;

— pa3nuuaTh SABJIEHUS (TEIIOBOE paclliipeHHe/ckaThe, Teronepeada, TeioBOe paBHOBECHE,
CMa4yMBaHUE, KaMWUISPHBIC SIBJICHUS, HCTIAPEHKE, KOHICHCAIIMSI, TIABJICHHE, KPUCTAJUTH3AIUs
(oTBepeBaHME), KUIIEHUE, TETUIONEpeada (TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dJICKTPU3AITUS
TeJl, B3aMMOJICHCTBHE 3apsII0B, IEHCTBUS SJIEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMO/ICHCTBHE
MarHuTOB, IEMCTBHE MAarHUTHOTO TIOJISI HA TIPOBOIHUK C TOKOM, SJIEKTPOMArHATHASI MHIYKIIHS ) TIO OTIH -
CaHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3HUECKOE

SIBJICHHUE,

— pacro3HaBaTh NMPOSIBIIEHUE N3YYEHHBIX GU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpPE, B TOM YHCIIe
¢duznueckue SBICHUS B MPUPO/JIEC: TOBEPXHOCTHOE HATSKEHNE U KaWJUISIpHbIE SIBJICHUSI B IPUPOJE,
KpUCTAILJIBI B IIpUpoae, n3inyuenue ComHila, 3aMep3anue BoJ0EMOB, MOpCKUe Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, UHesl, CHeTra; JIEKTPUUECKHE ABJICHUS B aTMOc(hepe, dIeKTPUUYECTBO KUBBIX OPraHU3MOB;
MarHuTHOE ToJje 3eMiu, Apei( Mmoo coB, poJib MATHUTHOTO TOJS 71 )KU3HU Ha 3eMIie, OJISIPHOE CH -
SIHUE; TIPH 3TOM N1E€PEBOIUTH MPAKTUUYECKYIO 3a7]a4y B YUeOHYI0, BBIJICNATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUZNUECKHUX SBICHUII;

— OIIMCbIBAThb U3Y4YCHHBIC CBOMCTBA Tel U (1)I/I3I/ILI€CKI/I6 SIBJICHU S, UCIIOJIb3YA (bHSPIquKI/Ie BCIINYHNHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIUAa, KOJIMYCCTBO TCIUVIOTHI, YACIbHAA TEMI0EMKOCTh BC€IICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA Hap006pa3OBaHI/I5I, yACIbHaA TCILJIOTa CropaHus
TOIIJINBA, KOSCI)CI)I/II_II/ICHT IIOJIC3HOT'O HeﬁCTBHH TEIIOBOM MallnHbl, OTHOCUTCJIbHAA BJIA)KHOCTB BO3yXa,
BHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPHUICCKOC HAIIPSAKCHUEC, COIIPOTUBJICHUE ITPOBOJHNKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABHUJIBHO
TpPaKTOBATb (bHSH‘ICCKI/Iﬁ CMBICJI UCIIOJIb3YEMbIX BCJIMYHH, 0003HaYEHHS U CANMHUIIBI (1)I/ISI/I‘IGCKI/IX
BCIINYNH, HAXOAUTH q)OpMy.HBI, CBA3bIBAIOIIUC NAHHYIO (bHSH‘ICCKYIO BCJIMYNHY C APYTUMH BCIINUMHAMU,
CTPOUTH l"pa(l)I/IKI/I HN3YUYCHHBIX 3aBUCHMOCTEN (I)I/I3I/I‘ICCKI/IX BCJIIMYMH,

— XapaKTEepHu30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IC SABJICHUS U ITPOUECCHI, UCIIOJIB3YyS OCHOBHBIC
TITOJIOXKCHUA MOJ'ICKy.]'IHpHO-KPIHGTH‘IGCKOfI TCOPpHUU CTPOCHUA BCIICCTBA, IPUHIHAII CYTICPIIO3ULINN mnoJjen
(Ha Ka4CCTBCHHOM ypOBHC), 3daKOH COXpaHCHHA 3apsJad, 3aKOH Owma AJIg ydaCTKa Oe1n, 3aKOH Z[)KOYJ'IH -
.HCHI_[E[, 3aKOH COXpPAHCHUS SHCPIrUn; IpU 3TOM JaBaThb CJIOBCCHYIO (I)OpMYJ'II/IpOBKy 3aKOHa M 3aIllMChIBaTh
€ro MaTCMaTUYCCKOC BBIPAKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBISBIATH IPUUYNHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH 00BSIC-
HeHue u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,

($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; peliaTh pacuéTHbIC 3a/1auu B 2 - 3 IeHCTBHSI, UCTIONb3YS



3aKOHBI U (OPMYJIBI, CBS3bIBAIOIINE (PU3UUYECKUE BETMUMHBL: HA OCHOBE aHAJIHM3a YCIOBHUS 3a1a4H
3aMUCBIBATH KPATKOE YCIOBHE, BBISBIATH HEAOCTATOK JTAHHBIX ISl PEIICHUS 3a/1a41, BEIOMPATh 3aKOHBI
1 GopMyIibl, He0OXOAUMBIE IS €€ PeIeHNs, IPOBOJUTH PACYETHI U CPABHUBATH MOJYYCHHOE 3HAYCHHE

(bI/I?;I/I‘IeCI(Oﬁ BCJINMYMHBI C U3BCCTHBIMU JaHHBIMHU,

— pacio3HaBaTb HpOGJIeMBI, KOTOPBIC MOXHO PCHIUTD ITPHU IMMOMOIIHN (1)I/ISI/II-IGCKI/IX MCTOOOB; UCIIOJIB3Ys
OIMMCAaHUC UCCIICAOBAHMs, BEIACIATE HPOBECPACMOC ITPCAIIOJIOKCHUC, OLICHUBATL ITPABUJIIBHOCTDL IOPAAKA
MMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBOAbI;

— TIPOBOJMTH OIIBITHI IO HAOIIOACHUIO (U3NIECKUX SIBICHUHN WK (PU3HMUECKUX CBOWCTB TEI
(KanwIsipHbIE SIBJICHUS, 3aBUCHMOCTb JJaBJICHUSI BO3lyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH IPO-
11ecca OCThIBAaHUS/HArPEBAHUS TP U3TyYCHNH OT L[BETA U3ITy4aroleH/OTIONaroNnel TOBEPXHOCTH;
CKOPOCTh MCIIapEHHs BOJIbI OT TEMIIEPATYPhI KUJIKOCTH U IIOIIAIN €€ MOBEPXHOCTH; AIEKTPU3aLUs Tel
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIEH TIOCTOSIHHBIX MarHUTOB; I€MCTBUS MarHUTHOTO I0JIS HA IPOBOJHUK C TOKOM,
CBOICTBa 3JIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOABUraTelIsl IOCTOSIHHOTO TOKa): (OpMYIUpPOBAThH
IIPOBEpsiEMbI€ MPENAIOJI0KEHUS], COOMPATh YCTAHOBKY U3 MPEUI0KEHHOTO 000PYI0BaHUS; OMIUCHIBATh
XOJ1 OTbITa U (GOPMYJIUPOBATh BHIBObI;

— BBIIIOJHATH MIPAMBIC U3MCPECHUA TEMIICPATYPHI, OTHOCHTEIILHOM BIAXKHOCTH BO31yXa, CUJIbI TOKa,
HAIps>KCHUSA C UCITIOJIB30BAHMEM aHAJIOTOBEIX HpI/I60pOB 1 1aTYUKOB (1)I/I31/I‘—IQCKI/IX BCJIMYHH, CPaBHHUBATb

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOIOTHOM MOTPEITHOCTH;

— MPOBOAMTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIIMUNHBI OT JPYTOH ¢
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTH COTPOTUBJICHUS TPOBOIHUKA OT €T0 JUTUHBI,
TIJIOIATA TTOTIEPEYHOTO CEYCHUS M YICIBHOTO COMPOTUBIICHUS BEIECTBA IMPOBOIHUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUS Ha TPOBOIHUKE; HCCIIEIOBAHUE TIOCIICIOBATEIHFHOTO H T1a-
paUIETLHOTO COEAMHEHUH TPOBOTHUKOB): TJIAHUPOBATh UCCIIEIOBAHNE, COOUPATh YCTAHOBKY H
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0KEHHOMY IIIaHy, (PUKCHPOBATH PE3yJabTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIMI ¥ TPaUKOB, JAeJIaTh BHIBOJIBI 110 PE3yJbTaTaM HCCIICIOBAHNS,

— MIPOBOAUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BeTUYHH (yIeIbHAs TeIII0EMKOCTh BEIIECTBA,
COMPOTHBIICHUE MMPOBOIHUKA, PA00OTA U MOILIHOCTb AJIEKTPUUECKOIO TOKA): IJIAHUPOBATH U3MEPEHHUS,
coOuparh SKCIIEPUMEHTANIBHYIO YCTAHOBKY, CIIEAYsI MPEAT0KEHHON HHCTPYKIIUHU, U BBIYUCIIATH

3HAYEHUE BEIMYUHBI;
— co0moaaTh NMpaBuiia TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ 1abopaTopHBIM 000PYIOBAHHUEM;

— XdpaKTCPHU30BaATb IIPUHIUIIbI I[eﬁCTBHﬂ N3YYCHHBIX HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB C OHOpOﬁ
Ha UX OIMKUCaHUsA (B TOM 4YHCJIC: CUCTEMA OTOINICHUSA JOMOB, TUT'POMETP, I1apOBasi Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTUH, SJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SIBIICHUHN U HCO6XOI[I/IMBIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;

— pacio3HaBaTh IMPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa U UBMCPUTCIILHBIC HpI/I60pBI o CX€MaM U
CXCMATUYHBIM pPUCYHKaAM ()KHI[KOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATb CXCMBI DJICKTPUUCCKUX Lenei ¢
MOCJICAOBATCIIbHBIM U MMAPAJUICIIbHBIM COCAUHCHUCM 3JICMCHTOB, pa3jindas YCJIOBHBIC 0003HaUCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOJAUTH MIPUMEPHI/HAXOAUTh HH(OPMAIIHMIO O IPUMEPAX MPAKTUYECKOTO HCIIOJIb30BAHMS



(bu3MYECKUX 3HAHMI B IOBCETHEBHOM JKMU3HHU I oOecTieueHus: 6€30MacHOCTH Py 00paIieHuu ¢ mpuodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHECHHUS 3I0POBbsI M COOTIOACHHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUSI B OKPY>KaIOIIeH cpee;

— OCYIIECTBIISATH MOUCK MHPOPMAITUN PU3NIECKOTO COoepKaHus B ceTu VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUIA U TIYTEM CPAaBHEHUS JOTIOTHUTEBHBIX HCTOYHUKOB BBIICTATH HHPOPMAIIHIO,

KOTOpasi SIBJISIETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHOI;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH Y4eOHBIX 33/IaHUI HAyYHO-TIOMYJISIPHYIO INTEPaTypy PU3NIECKOTO
COJZIEpKaHUs, CIIPaBOYHbIE MaTepHUalbl, pecypcsl cetu HTepHeT; BiIageTh NpuéMamMmu
KOHCTIEKTHPOBAHUS TEKCTa, peoOpa3oBanus MH(POPMAILINK U3 OJTHON 3HAKOBOW CHCTEMEBI B JIPYTYIO;

— Co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpAaTKUE YCTHBIE cOO0IIeHHs, 000011as HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COAEPIKAHMUS, B TOM YHCIIE MyOIMYHO MPEACTABIATh PE3YJIbTAThI
MIPOEKTHOM WJIM UCCIIE0BATENbCKOM AEATEIbHOCTH; IIPU TOM I'PaMOTHO UCHOJIb30BaTh U3yUEHHBIN

MOHATUIHBIN anmapaT Kypca (pU3UKH, COTPOBOXKAATH BHICTYIUIEHHUE MTPE3eHTAIINEH;

— TIpH BBINIOJIHEHUH Y4€OHBIX IPOEKTOB U HCCIEI0BaHUM (PU3NYECKUX MTPOLIECCOB PACIIPENETTh
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C MMOCTABJIEHHBIMH 3a/1a4aMH, CIIEIUTh 32 BHINOJIHEHUEM IIJIaHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBaTHO OLICHWBATh COOCTBEHHBIN BKJIA]] B AEITEIbHOCTD IPYIIIIbI;

BBICTpanBaTb KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHG, MMPOSABJIAA TOTOBHOCTE pa3pCliaTh KOH(l)J'II/IKTI)I.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHoBaHuUe pa3esioB H TeM KouanyecTBo yacos Buasl gesitesibHOCTH Buasl, DJ1eKTPOHHBIE (L POBBIE)
n/n | nporpaMMal hopmbr o0pa3oBaTesibHbIE pecypchbl
BCEro | KOHTPOJIbHbIE | MpaKTHYeCKHe KOHTP OISt
padoThI padoThI

Pa3nen 1. TensioBble siBJIeHUS

1.1. | Crpoenne u cBoiicTBa BemecTBa 7 0 0 HaGuoieHre 1 HHTEPIIPETALUS ONBITOB, CBUAETEIbCTBYIOMIUX 00 aTOMHO-- VeTHbli http://school- collection.edu.ru/
MOJIEKYJISIPHOM CTPOEHHH BELIECTBA: ONBITHI C PACTBOPEHUEM Pa3JINYHbBIX BEUIECTB B 0Ipoc;
BOJIE;

1.2. | TensoBBIE MpPOILECCHI 21 2 3 OO00CHOBaHNE PaBUII H3MEPEHHSI TEMIIEPATYPBI; TTuceMeHHBIN http://school- collection.edu.ru/

KOHTPOJIb;

Utoro no pazaery 28

Pazzen 2. DaeKTPUYECKHEe H MATHUTHBIE SIBJIEHHUS

2.1. | DilekTpUYecKHe 3apsi/ibl. 7 0 0 HaGurtoieHre 1 MPOBEACHUE ONBITOB 110 SJIEKTPU3ALUH TEJI IPU COTPUKOCHOBEHUH 1 Tecruposanue; | http://school- collection.edu.ru/

3apsiikeHHBIE TEJA U UX MHIyKLHUEeH;
B3auMoelicTBUe

2.2. | MocTOSIHHBI IeKTPUYECKHIT TOK 20 2 5 Ha6uoieHne pa3inyHbIX BUAOB JCHCTBHS 2JIEKTPUYECKOTO TOKA M 00HAPYKEHHE ITHX KourponbHas http://school- collection.edu.ru/
BH/IOB JICHCTBHS B ITOBCETHEBHOM JKH3HU; pabora;

2.3. | MaruuTHble iBJIeHHs 6 0 1 UccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS MOCTOSHHBIX MATHUTOB; VeTHblid http://school- collection.edu.ru/

0I1poc;

2.4. | DiieKTpOMAarHuTHAsE HHIYKIUSI 4 1 1 OIBITHI 110 HCCIIEA0BAHUIO ABJIEHUS 2JIEKTPOMArHUTHON HHIYKIUH: UCCIIE0BAHNE Ipakruueckas | http://school- collection.edu.ru/
HW3MEHEHHH 3HAYCHHS M HAllPABJICHUS HHAYKIIHOHHOIO TOKa; pabora;

HWroro mo pasuneiny 37

PesepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I1O0 68 5 10

[MPOTPAMME



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

IHOYPOYHOE INTAHUPOBAHUE

Ne Hara
n/n
Tema ypoka IJ1aH ‘ pakr
Pa3nen «TemioBbie siBjieHUsD» - 129acoB
1/1 BBoubIi nHCTpYKTaX. TemnoBoe TBUKECHHUE. 02.09
Tepmomerp. JTabopaTopHbIil OIIBIT «U3MEPEHNE
TEMIIEPATYPHI»
2/2 Buyrpennsis sHeprusi. I3MeHEeHUs BHYTPEHHEH dSHEPTUU: 07.09
paboTa u Terionepeaaya.
33 Buner teronepenaun. TemmonpoBoaHOCTh KOHBEKIIHSL. 09.09
N3nydenue.
4/4 HNucrpykuusa Th JlaGopatopnas padora Ne 1 14.09
«HccnenoBanre H3MEHEHHS CO BpEMEHEM TeMITepaTyphl
OCTBIBAIOIIEH BOJIBI »
5/5 KommuectBo TemnoTel. Y nenbHas TEINIOEMKOCTD 16.09
BemectBa
6/6 Mucrpykuus Th JlaGoparopnas paGora Ne 2 21.09
«CpaBHEHHE KOJIMYECTB TEIUIOTHI TPH CMEIIMBAHUN BOJIBIPA3HON
TeMITepaTyphbi»
717 BxoaHoe inarHocTuveckoe TeCTHpPOBaHMe (B PpAMKaXINpPoeKTa 23.09
«HudppoBas mkosa OpeHOyp:KbI»
8/8 Hucrpykuus Th JlaGopaTopnasi padora Ne 3 28.09
«M3mepenune ynenpHOM TeI0EMKOCTH TBEPAOTO TEIa»
9/9 Bupl ToruBa. Y aenpHas TEIIIOTa CrOpaHus TOITMBA 30.09
10/10 | 3akoH COXpaHEHHS SHCPIHH B MEXaHUYECKHUX H 05.10
TEIUIOBBIX IIpoleccax
11/11 | Pewienue 3a1a4d Ha TEIUIOBBIE SABJICHUS 07.10
12/12 | KourpoJibHasi pagota Ne 1 «TeruioBbie sIBICHUS» 12.10
Paznen «M3MeHeHHe arperaTHOro COCTOSIHUSA BelecTBa» - 114yaco
13/1 | Koppekius 3HaHHIA IO KOHTPOJIbHOM paboTe Nel 14.10
[1naBnenue u oTBepaeBanue Ten. Temmneparypa
TJIaBJICHUS
14/2 V nenpHasg TENI0Ta MIaBICHHU. 19.10
15/3 Hcnapenue v koHIeHcaIus 21.10
16/4 | OTHOCHTENbHAs BIKHOCTH BO3/1yXa U €€ H3MEPEHHUE. 26.10
Icuxpomerp. JlaboparopHas padora Ne 4 «/3mepenue
OTHOCHUTEIIbHOM BJI2KHOCTH BO3IYXa)»
17/5 | Kunenue. 3aBUCHMOCTb TEMIIEPATYPbI KUTICHHS OT 28.10
JaBJICHUA. Y AeTbHas TEIJI0Ta MapooOpa3oBaHUs
18/6 OOBbscHEeHNE U3MEHEHUH arperaTHbIX COCTOSIHHIA BEIIeCTBa 09.11
Ha OCHOBE MOJIEKYJISIPHO-KUHETUIECKIX
MPEJICTaBICHUN
19/7 | Pemenue 3aau Ha TEIJIOBO# OaslaHC 11.11
20/8 | TIpeoGpa3zoBaH¥si SHEPIHH B TEIJIOBBIX MalllnHaX. [IBUTATENH 16.11
BHyTpeHHero cropanus. [lapoBas TypOuHa.XoroounvHux




21/9 | Dkosoruyeckue MpoOIEMbI HCIOIb30BAHUS TEIJIOBBIX 18.11
MAIIUH

22/10 | O6o06meHue TnaBbl «VI3MEHEHHE arperaTHbIX COCTOSIHUH 23.11
BEIIECTBAY

23/11 | KontpoabHas pagora Ne 2 «/3MeHEeHUE arperaTHbIX 25.11
COCTOSIHUM BEIIECTBA»

24/1 | Dnexrpu3zanus Ten. J[Ba poja 3JeKTPUUSCKUX 3apsiIOB. 30.11
Habnroenue 3IeKTpUYecKOro B3auMOJICHCTBHUS TEI.

2512 | IIposoonuxu, Ousiekmpuxu u noiynpo8oOHUKU 02.12
(mamepuan 0151 umenust)

26/3 | B3aumoeiicTBIE 3apsHKCHHBIX TEJl. DJIEKTPUUECKOE MOJIe 07.12

27/4 | 3akOH COXpaHEHUS JIEKTPUUECKOTO 3apsijia. 09.12
Konpencarop. DHeprus KOHJIEHCATOPA.

28/5 | JINCKPETHOCTD IIEKTPHUECKOTO 3apsijia. DICKTPOH. 14.12
Crtpoenune aToMOB

29/6 | KoutpoabHasi padora Ne 3 «DiekTpu3anus Tej. 16.12
Crpoenue aToMOB»

30/7 | Koppekiust 3HaHU#T 110 KOHTPOJIBHOM padoTe. 21.12
DIIEKTPUYECKUN TOK. DIIEKTPAYECKAsl LIETTh

31/8 | DnekTpuueckuii TOK B MeTauax. JleficTBue 23.12
AIIEKTPHYECKOTO TOKA.

32/9 | Cuma Toka. AMIiepmMeTp 28.12

33/10 | Daekrpuueckoe HanpsbKkeHue. BoabT™eTp 11.01

34/11 | JIabopaTopHas padora Ne 5 «COopka 3JeKTpUIECKOI 13.01
I[ENH U U3MEPEHHE CHIIBI TOKA B €€ Pa3IIMYHBIX YIaCTKaX»

35/12 | Jlaboparopuasi padora Ne 6 «/3mepenne HanpsHKEHHSI 18.01
Ha pa3IMYHBIX YYaCTKaX JICKTPUICCKOH 1IN

36/13 | DaekTpryeckoe CONPOTHBICHUE. Y IeIbHOE 20.01
conpoTuBiieHue. PeocraTel

37/14 | 3akon Oma ay1s y9acTKa 3JCKTPUIECKOM Ienn 25.01

38/15 | Jlaboparopuasi padora Ne 7 «PeryaupoBaHue CHIbI 27.01
TOKA PEOCTATOM»

39/16 | JlabopaTtopuas padora Ne 8 «lccienoBanne 3aBUCUMOCTH 01.02
CHJIBI TOKA B IIPOBOJIHUKE OT HAINPSDKEHUSHA €r0 KOHIIAX MPH
MOCTOSTHHOM COTIPOTHBJICHUU.
V3MepeHne conpoTUBICHHS TPOBOTHUKAY

40/17 | TlocnenoBarelbHOE U MAPAILICIIBHOE COCTHHEHNUS 03.02
IIPOBOJIHUKOB

41/18 | KonTpoJbHas padora Ne 4 «DnekTprueckuii TOK» 08.02

42/19 | Koppekuus 3HaHUI 10 KOHTPOJIBHOU pabdoTe. Pabora u 10.02
MOIITHOCTh TOKa

43/20 | JlabopaTopHas pa6ota Ne 9 «3mepenue paboThI U 15.02
MOIITHOCTH 3JEKTPHUUECKOTO TOKa»

44/21 | KonuuecTBO TEIUIOTHI, BBIICISIEMOE IPOBOJHUKOM C 17.02
TOKOM

45/22 | Cu€TumK JIEKTPUIECKOH SHEPrUH 22.02




46/23 | Jlamna HakaqMBaHUs. DICKTPOHArPEBaTEIbHbIC IPHOOPHI 24.02
47/24 | Pacuer 3JeKTPUYCCKUX LIEICH 01.03
48/25 | KopoTkoe 3ambikanue. [lnaBkue nmpeaoxpaHuTenu 03.03
49/26 | O6006IIeH e 110 TIaBe «IJICKTPUUCCKUE SIBICHUS 08.03
Pa3nen «JieKTPOMarHUTHBIE SIBJICHUSD» - 7 4
50/1 | MaruuTHOe moJie Toka. JIabopaTOpHBIii OTBIT 10.03
«HCCIIEeI0BAHNE MAarHUTHOTO TTOJISI KATYIIKHA C TOKOM)Y
51/2 | DnekTpOMarHuThl U UX IPUMEHCHUE 15.03
52/3 | JlabopaTopHas padora Ne 10 «COopka syieKTpoMaruura 17.03
Y UCTIBITAHUE €T0 JCHCTBUS»
53/4 | ITocrostHHbIE MAarHUTH. MarHuTHOE MOJIE 3EMJTH. 22.03
JlaGopaTOpHBIH OTIBIT «UCCIIEI0BAHNE B3aUMOICUCTBUS
MTOCTOSTHHBIX MarHUTOB)
54/5 | JlelicTBHe MarHUTHOTO MOJISl HA IPOBOJIHUK C TOKOM. 05.04
DNEeKTPOABUTATENb
55/6 | JlaGopaTopHas padora Ne 11 «/3ydeHune SIEKTPHIECKOTO 07.04
JIBUTATEIISI TIOCTOSIHHOTO TOKa (Ha
MO/IEITH )
56/7 | KourpoabHasi padora Ne 5 «PaboTa 1 MOIIHOCTh TOKA. 12.04
DJIEKTPOMArHUTHBIC SIBIICHUSD)
Pasznen «CBeToBbI€ ABJIECHHUA» - 9 yacos
57/1 | Koppekiust 3HaHU#1 110 KOHTPOJIbHOM padoTte. McTouHuKH 14.04
ceera. [IpsmMonnHelHOe pacipoCTpaHEHUE CBETA.
58/2 | Otpaxenue cBera. 3aKOH oTpaxkeHus. [11ockoe 3epKao. 19.04
JladopaTopHas padora Ne 12 «MccnenoBanue
3aBHCHUMOCTH YTJIa OTPKCHHUS OT YTIJjla MaJICHUS] CBETa»
59/3 | IIpenomienue cBera. JlaboparopHasi pagora Ne 13 21.04
«MccnenoBanue 3aBUCUMOCTH yIila TIPEIOMIICHHUS OTYTJIa
aJICHUS] CBETa
60/4 | JIunza. dokycHoe paccTostHue JTUH3BL [TocTpoeHue 26.04
M300paKEHU, JaBaeMbIX TOHKOH JINH30U
61/5 | OnTryeckas cuiia JTMH3BL. ['71a3 Kak onTHyeckas cucreMaPerienue 28.04
3aJa4 110 TEOMETPUICCKOM ONTHKE
62/6 | Jlaboparopuas padora Ne 14 «3mepenue HOKyCHOTO 03.05
paccrosHus cobuparomeii muH3bL. [lomyuenue
M300paxeHui»
63/7 O000I11[eHNE TIaBBI CBETOBLIE SIBICHUS 05.05
64/8 | KourpoabHasi pagora Ne 7 «CBeTOBBIC SIBICHUS 10.05
65/9 | AHanu3 KOHTPOJBHOU paboThl U Koppekuus Y'Y ] 12.05
Pa3nen «IloBTopenue» - 3 4
66 BIIP 17.05
67 I'onoBasi mpoMe:KyTOYHASI ATTECTAIUS 19.05
68 O6o06menne Kypca 8 kimacca 24.05







YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

®dwusuka 8 knacc/Ileprrmkua A.B., OO0 «IPODA»; AO «M13natenbctBo [IpocBenienuey;
BBenure cBOM BapuaHT:

METOANYECKUE MATEPHUAJIBI VI YUUTEJIA

TexHonornueckue KapTbl ypoKOB

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

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


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

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

CHpaBO‘IHbIC TaGHI/IL{BI, MYJIbTUMEAHNA, ITPC3CHTANN

OBOPYJIOBAHMUE JJISI TPOBEJEHWSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIMIA

JlabopaTopHoe 00opyAoBaHUE C MYIbTHAATUUKAMU U HOYTOYKOM
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