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IHHOACHUTEJIBHASA 3AIIMCKA

CopeprxaHue mporpamMmbl HaIIpaBiIeHO Ha (GOPMUPOBAHHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH YYAITUXCS
OpraHu3aIuio U3y4eHUs] PU3UKU HA JISITEILHOCTHON OCHOBE. B Hell yunTBhIBaIOTCS BO3MOXKHOCTH MTPEIMETa
B peanu3zanuu tpedoBanuit ®I'OC OO0 K miaHUupyeMbIM JTUYHOCTHBIM U METANPEIMETHBIM Pe3yibTaTaM
o0y4eHus1, a TAK)Ke MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYYHBIX YUYEOHBIX MPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHUsl.

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJJMETA «®U3UKA»

Kypc ¢pusukn — cucremooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YUE€OHBIX IIPEAMETOB, MOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE IIPOLIECCOB U SIBJICHUM, N3y4aeMbIX XUMUEN, OMOIOTHEH, acTpOHOMUEN
u ¢usnueckoil reorpadueil. duznka — 3T0 NpeAMET, KOTOPBIN HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO0 KapTUHY MUpPa, HO U MPEJO0CTaBIIsIeT HanboJee siCHble 00pa3iibl IPUMEHEHUS! HAy4HOT'O
METO/1a MO3HAHMUS, T.€. CI0c00a MOIY4YEHUs JTOCTOBEPHBIX 3HaHUK 0 mupe. Hakonern, ¢pusnka — 310
MIpeIMET, KOTOPBIN HapsAIy C IPYrUMHU €CTECTBEHHOHAYYHBIMU MTPEIMETaMU JI0JDKEH J1aTh IMIKOJbHUKAM
IIpeJCTaBICHUE 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEOBAHUS U PAIOCTH CAMOCTOSITEIbHOTO OTKPBITHSI
HOBOTO 3HAHMSI.

OpHa 13 r1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHus B CTPYKTYype 0011ero oOpa3oBaHUsi COCTOUT B
(hopMHUpPOBAaHUH €CTECTBEHHOHAYYHOM IpaMOTHOCTH M MHTEpEca K HayKe Y OCHOBHOM Macchl 00yJaronmxcs,
KOTOpbIE B laibHEHIIEM OyIyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aesrenbHoCcTH. Ho HEe MeHee
BAYKHOM 3a1a4el ABJIACTCA BBIABICHHUE U NIOArOTOBKA TAIAHTIIMBBIX MOJIOBIX JIFOAEH AJIS IPOJOJKECHUS
o0Opa3oBaHus U AajgbHEHIIEH TPopecCHOHATBHOM EATEIbHOCTH B 00J1aCTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUM HOBBIX T€XHOJOrMi. COrlacHO NPUHATOMY B MEX/IyHApOJIHOM COOOILECTBE
omnpeneneHuto, EctecTBeHHOHay4Hasi TpaMOTHOCTb — 3TO CIIOCOOHOCTD Y€JI0BEKA 3aHUMAaTh AKTUBHYIO IPaX-
JAHCKYIO TMO3ULIMIO 10 OOIIECTBEHHO 3HAUYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UACIMH. HaydHOIrpaMOTHBIN YEJIOBEK CTPEMUTCS
y4acTBOBATh B APT'YMEHTHPOBAHHOM OOCYKJEHUHU IPOOIIeM, OTHOCALIMXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOyeT OT HEero cielytolUuX KOMIETEHTHOCTEN!:

— HAY4YHO O0OBACHATH SBJICHUA,
— OLCHHMBATH U IIOHHUMATb 0COOEHHOCTH HAy4YHOI'O UCCJICAOBAaHMI,
— HHTCPpHNPCTUPOBATH JaHHBIC U UCIIOJIb30BaTh HAYYHBIC JOKA3aTCIILCTBA AJId ITOJTYUCHUA BBEIBOJOB.

N3yuenue pu3uku ciocoOHO BHECTH PEIIAIONINI BKIaA B (POpMHUpOBaHHE €CTECTBEHHOHAYUHOM
IPaMOTHOCTHU O0YyYaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O TIPEIMETA «®U3UKA»

Lenu u3ydyeHus GU3MKKU Ha ypOBHE OCHOBHOTO 00111ero o0Opa3oBanus onpezenaeHsl B Konuenuu
npernoaBaHus yueoHoro npeameta «®dusnka» B 00pa3oBaTenbHbIX opranuzanusx Poccuiickoit denepanun,
peann3yoLX OCHOBHBIE 00111e00pa3oBaTeNbHbIE IPOrPaMMBbl, YTBepkIEHHON pemennem Kosuternn
MunucrepcTBa npocserienus Poccuiickoit @enepannu, npotokod ot 3 nexadpst 2019 r. Ne [TK4BH.

Lenu u3ydyenus GpuU3uKu:

— TNpUOOpeTeHHEe UHTEpPECa U CTPEMIICHHUS O0yJaloIUXCsl K HAYYHOMY U3YUEHHIO TPUPOJIbI,
pa3BUTHE WX MHTEJUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEHH;

— Pa3BUTHUC Hpe,[[CTaBJ'IeHI/Iﬁ 0 HAYYHOM MCTOJC IMMO3HAHUSA U (I)OpMI/IpOBaHI/Ie HCCICO0BATCIILCKOTO

OTHOIICHUS K OKPY’KAaIOIUM SBJICHUAM,



— (opMHpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHUs OCHOB CTPOCHUS MAaTEpUU
(byHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

— (dopmupoBaHKE MPEACTABICHUN O pOJId (PU3UKY ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHUH;

— Ppa3BHTHE MPEICTABICHUI 0 BO3MOXKHBIX chepax Oymymiei mpodeccHoHanbHOM NesITeTbHOCTH,
CBSI3aHHOU C (PM3HMKOH, MOATOTOBKA K JalbHEHIIEMY O0YYEHHUIO B TOM HAIIPABICHUH.

JlocTmkeHue ITUX 1eIei Ha YyPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00SCIICUNBACTCS PEIICHUEM
CIIEIYOLIMX 3a/1ay:

— TpUOOpPETeHHE 3HAHUIM O TUCKPETHOM CTPOCHHUH BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,

QJICKTPUYCCKHUX, MArHUTHBIX U KBAHTOBLIX SABJICHUAX

— MpuoOpeTeHrne YMEHUN OTMCHIBATh U OOBSICHATH (PU3NUECKUE SIBJICHUS C UCTIOJIb30BAaHHEM
MOJIYYCHHBIX 3HAHUI;

— OCBOEHHE METOJIOB peIIeHHs] MPOCTENIINX pacYETHBIX 3a/1a4 C UCIOJIb30BaHUEM (PU3NYECKUX

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

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHbIE SIBICHUS U BBIMOJIHIATH ONBITHI, Ja00paTOpHbIE pabOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICIOBAHUSA C NCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE NMPUEMOB paboThI ¢ nHPOpMaIuel GU3NIECKOTO COACPKAHUS, BKIIFOUAst HHPOPMAIIHIO O
COBPEMEHHBIX JOCTIKEHUSIX (DPM3UKH; aHATIN3 U KPUTUYECKOE OLIEeHUBaHNE HH(OpMaIINH;

— 3HAKOMCTBO €O cepamu mpodhecCHOHATBLHOM NeATeTbHOCTH, CBI3aHHBIMU ¢ (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIIKEHHSIX (PH3UUECKOH HAYKH.
MECTO YYEBHOI'O IPEJJMETA «®U3UKA» B YYUEBHOM IIJIAHE

B cootBerctBHM ¢ PI'OC OOO dusuka sBaseTcs 00s53aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMmMa npeaycMarpuBaeT u3ydeHue GU3nku Ha 6a30BOM ypoBHE B 8
Kiacce B 00péMe 68 yacoB 1o 2 yaca B HEIENIIO.



COJEP)KAHME YYEBHOI'O IPEJIMETA

Paznen 1. TenyoBbIE AIBJIEHUSA

OCHOBHBIE TOJIOKEHHSI MOJIEKYJIIPHO-KUHETUUECKON TEOpUM CTPOEHHUs BellecTBa. Macca U pa3mepbl
aTOMOB M MOJIEKYJ. ONBITHI, TOATBEPKIAIOLIME OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUH.

Monenu TBEpOTO, KUAKOIO U ra3000pa3HOro cocTosiHUiM BenecTBa. Kpucraminyeckue u amopQHsle Tena.
OObsicHEHUE CBOMCTB ra3oB, JKUIKOCTEN U TBEPBIX TEJl HA OCHOBE MOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKOM
teopun. CMaurBaHUE U KalIWJUISIPHBIE ABJIeHUS. TeIrIoBoe pacliupeHue 1 cxartue.

Temnepatypa. CBsi3b TEMIEPATYPBI CO CKOPOCTHIO TEIIOBOTO JBUKEHHS YACTHII.

Buyrpennsis sHeprust CriocoObl H3MEHEHNS BHYTPEHHEH SHEPTUU: TEIUIONEepeadya U COBEpILEHNE padOThI.
Bunel Tennonepenayn: TEMIONPOBOIHOCTb, KOHBEKLINS, U3TyUCHHE.

KonunuectBo TenmnoTel. Y aenbHas TEIIOEMKOCTh BeleCTBa. TenIo00MeH U TEIIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [InaBnenue u oTBepAeBaHNe KPUCTAUNIMYECKUX BELIECTB. Y IeibHast
tertoTa ruiaBsienus. [TapoodpazoBanue u konnencanus. Mcnapenne (MC). Kunenne. Y nenpHast Teniora
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT aTMOC(epHOTro JaBieHus. BiaxxHOCTh Bo31yXa.

OHeprus TOIUIMBA. Y JeNIbHAs TEIUIOTa CTOPaHUs.

[Tpunnumer padoTs! TemnoBsix Asuratenei. KI1JI rermmoBoro apuratesns. TenaoBeie IBUTATEIH U 3aIUTA
okpyxaromieit cpeasl (MC). 3akoH coxpaHeHHs M IPEBpaLeHHs SHEPTUuu B TerIoBbIX npoueccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKCHUS

. Habmonenue muddy3nmn

. HabGmonenue siBleHnit cMauyuBaHUS M KaWJUIAPHBIX SIBJICHUT

. HabGmonenre TenioBoro pacimpeHus Tel

. I3MeHeHue naBneHus ra3a mpu K3MEHEHHH 00béMa U HarpeBaHUU WIIH OXJIAXKICHUHT
. [IpaBwita u3mMepeHus TemMrnepaTypbl

. Bugpl Teronepenaun
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. OXyakJieHre Tpu COBEPIICHUH PAOOThI

9. HarpeBanwue npu coBepiIeHUH padOThl BHEITHUMH CHIIAMH
10. CpaBHEHUE TEIUIOEMKOCTEN Pa3IMYHbBIX BEIIECTB

11. HaGaroneuue kueHus

12 .HabnrofeHre mOoCTOSIHCTBA TEMIIEPaTyphl MPH MIIaBICHUU
13. Monenu TeIIoBBIX ABUTATEIEN

Jlabopamopnuwie pabomot u onvimut

1. OnbITEI 110 OOHAPYXKEHUIO JEUCTBUS CUII MOJIEKYJISIPHOTO NMPUTSKEHUS

2. OnbIThI O BRIPAIIMBAHUIO KPUCTAJIIOB IOBAPEHHOM COJIM MJIM caxapa

3. OnbITh IO HAOMIOICHUIO TEINIOBOTO PACHIMPEHHUS Ta30B, )KUAKOCTEH U TBEPIBIX Tel

4. OmnpeneneHue aBjlIeHUs BO3/1yXa B OaJuIOHE HINPUIIA

5. OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro 00bEéMa 1 HarpeBaHUs WK
OXJIAKACHUS

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

7. HaGnronienue U3MeHeHUs! BHYTPEHHEH SHEPruu Teja B pe3ysbTaTe TeIuIonepeiaun U padoThl BHEITHUX
cHuII

8. HccnenoBanue sSBJICHUS TEIUIOOOMEHA IPU CMEUITUBAHUN XOJIOTHOW M ropsiueit BObI

9. Onpenenenne KOJIMYECTBA TEIUIOTHI, TOJYYEHHOTO BOJON P TEMI000MEHe ¢ HarpeThiM

MCTAJUIMYCCKUM IMUIUHAPOM



10. Onpenenenrie yaeabHOU TEIIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca UCTIapeHust

12. Onpenenenrne OTHOCUTENBHON BIaXKHOCTH BO3TyXa
13. Onpenenenuie yaenbHON TEIJIOTHI IJIABJICHUS JIbJa

Paznen 2. 3J1eRTpnqec1me U MAaroHuTHBIC SIBJICHUA

Dnektpuzarus Ten. [[Ba pona anekTpuueckux 3apsanoB. BzaumoeiicTBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCHMOCTD CHJIbI B3aUMO/ICHCTBHUS 3apPSKEHHBIX TEJ OT BEJIMUMHBI 3apSAJI0B U PACCTOSIHUSI MEXKY TEJIaMHM).

Onextpuueckoe nose. Hanpsyk€HHOCTH 35ekTpruueckoro noJs. [IpuHiun cynepno3unum 31eKTpUuIecKuX
1oJjieii (Ha Ka4eCTBEHHOM YPOBHE).

Hocwutenu snexrpuueckux 3apsioB. DIeMeHTapHbIN AekTpuueckuil 3apan. Ctpoenue aroma. [IpoBoaHuku
U AUBJIEKTPUKH. 3aKOH COXpaHEHUS 3JIEKTPUUECKOTo 3apsa.

DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AJIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.
JlefcTBUS 27EKTPUUYECKOTO TOKa (TEIIOBOE, XMMUYECKOE, MarHUTHOE). DJIEKTPUYECKUH TOK B HKHUIKOCTAX
U razax.

Onektpuyeckas 1enb. Cuiia Toka. JnekTpudeckoe HanpspkeHne. CompoTUBIEHHUE MPOBOIHUKA. Y ICTTbHOE
COMpOTHBIIEHHUE BemlecTBa. 3akoH Oma 1y1s ydyactka nenu. [locnenoBarenbHoe U napauienbHOE COETUHEHHE
MIPOBOTHUKOB.

PaGota 1 MOLTHOCTD AMeKTpuYeckoro Toka. 3akoH Jxoyns— JleHna. DaexkTpuyeckue enu U NoTpeOuTenu
AIIEKTpUYecKoi sHepruu B ObITy. KopoTkoe 3aMbIKaHUE.

[TocTtostHHbIE MarHuThl. B3auMonencTBue MOCTOSTHHBIX MarHuToB. MarHuTHOe noJjie. MarHutHoe nose
3eMJIu U €ro 3HauYeHMe I )KU3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHOE MoJIe 3JIEKTPUYECKOTO TOKA.
[IpuMeHeHne 3EeKTPOMarHuTOB B TEXHUKE. /[elicTBE MarHUTHOTO OJIs1 HA MPOBOJAHUK C TOKOM.
DJIEKTPOABUTATEIb TOCTOSTHHOTO TOKA. ICroib30BaHME AIIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TPaHCIOpPTE.

Omnbrter @apazes. SBneHne anekTpoMaruuTHol HHAYKIKK. [IpaBuno Jlenmna. Snexkrporeneparop. CrocoOs
MOJIyYEHUS JIEKTPUUECKOU SHEPTUH. DIEKTPOCTAaHIIUU Ha BO3OOHOBIISIEMBbIX UCTOYHUKAX SHEPTUH.

emoncmpayuu

DneKxTpusaus Tea

JIBa poja AJIEKTPUUECKHX 3apsiIOB U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell
YCTpoHCTBO U IEUCTBUE IEKTPOCKONA

DneKTpocTaTuyecKas MHIYKIUS

3aKOH COXpAaHEHMS JIEKTPUUECKUX 3apsA 0B

[TpoBOTHUKY U TUAIIEKTPUKU

MonenupoBaHue CUIOBBIX TUHUHN SIEKTPUUYECKOTO MO

HcTouHrKH OCTOSTHHOTO TOKA

Y XNk W=

JlelicTBUS DIEKTPUUECKOTO TOKA

10. DnekTpuyuecKuil TOK B )KUJIKOCTH

11. I'a30BbI# pa3psan

12. 3mepeHue cuiibl TOKa aMIepMeTpoM

13. 3mepeHue 3eKTpUYeCcKOro HampsiKEHUs! BOJbTMETPOM

14. Peoctar u Mara3uH CONpOTUBICHUMN

15. B3auMoaeiicTBUE IMOCTOSHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH PA3EJICHUs TOIIOCOB MarHuTa
17. MoaenupoBaHU€ MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB

18. OnbIT Dpcrena



19. MaruuTHOE€ 10Jie TOKa. DJIEKTPOMAarHut

20. JleficTBME MarHUTHOIO I0JIsI HA IPOBOJAHUK C TOKOM

21 DnexTpoaBUrareab NOCTOSIHHOTO TOKa

22. UccnenoBaHue sBIEHUS 3IEKTPOMAarHUTHOM UHIYKIIMH

23. OnbiTel @apages

24. 3aBUCUMOCTb HaIlpaBJICHUsI UHAYKIIMOHHOTO TOKAa OT YCJIOBUM €ro BOSHUKHOBEHMUS
25. DnexTporeHepaTop MOCTOSIHHOTO TOKA

Jlabopamopusie padbomol u onvimot

OmnbITH IO HAOTIOCHUIO AIIEKTPU3ALNHN TeJl HHAYKIUEH U IPYU COMPUKOCHOBEHUH
HccnenoBanue 1eiCTBUS 3JEKTPUUECKOTO TOJIS HA IPOBOJAHUKH U AUAJIEKTPUKH
CoOopka 1 mpoBepKa pabOTHI AEKTPUUECKON [EMH TTOCTOSTHHOTO TOKa

N3mepenue u perynupoBaHue CUiIbl TOKa

AN

N3mepenue u perynupoBaHue HaMpsHKEHUS

6. HccnemnoBaHue 3aBUCUMOCTH CHUJTBI TOKA, UIYILETO YE€PE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH JJIEKTPUUECKOTO COMTPOTHBIICHHS TPOBOJHUKA OT €T0 JIJTUHBI,
TIJIOTIA M TIOTIEPEYHOTO CEYCHUS U MaTepHalia

8. TlpoBepka mpaBuiia CIOKEHHS HAMPSHKEHUM TTPH MOCIEA0BATEIbHOM COSAMHEHUH IBYX PE3UCTOPOB

9. IIpoBepka mpaBuia sl CHITBI TOKA TIPH MTApaJUIEIFHOM COSMHEHUN PE3UCTOPOB

10. Onpenenenne pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO Yepe3 pe3UcCTop

11. Onpenenenne MOUTHOCTH AIEKTPUUECKOTO TOKA, BBIICIIEMON Ha PE3UCTOPE

12. UccnegoBanne 3aBUCUMOCTH CHJIBI TOKA, UIIYILIETO YEPE3 JAMIIOUKY, OT HANPSHKEHUS HA HEH

13. Onpenenenue KIII narpeBarens

14. UccaenoBanye MarHUTHOT'O B3aMMOJIEHCTBUS ITIOCTOSIHHBIX MAarHUTOB

15. 3ydyeHue MarHuTHOTO MOJIsI TOCTOSIHHBIX MarHUTOB MPY UX 0OBEAMHEHUU U pa3JIeIeHUN

16. HccnenoBanue OeiCTBUS SIEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEIKY

17. OnbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI B3aUMO/JICHCTBHUS KaTYIIKU C TOKOM U MarHuTa OT
CHJIBI TOKA U HAIIPaBJICHUS TOKA B KaTyILIKe

18. M3y4yeHue neCTBUSI MAarHUTHOTO TOJIsI HA MPOBOHUK C TOKOM

19. KonctpynpoBanue U u3ydeHue padOThl JIEKTPOABUTATENS

20. U3mepenue KI1/] sanekrpoaBuraTesibHON yCTaHOBKU

21. OnbITHI 10 UCCIIETOBAHUIO SBICHUS JEKTPOMArHUTHON MHAYKIUH: UCCIIEI0OBAaHNE N3MEHEHU N
3HAYEHUS U HAMPABJICHUS] UHIYKIIMOHHOTO TOKa



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

N3zyuenne ¢pusuku B § Ki1acce HAMPABJICHO HA JIOCTHIKEHUE O0YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U MPEJIMETHBIX Pe3yJIbTaTOB OCBOCHUS YUEOHOTO MpeMeTa.

JIMYHOCTHBIE PE3YJIbTATBI
Ilampuomuueckoe éocnumanue:
— IMpOSIBIIEHHE UHTEpEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOILIEHUE K TOCTUKEHUSAM POCCUICKUX YUEHBIX (PUUKOB.
I'pasxcoanckoe u Oyxo6no-npascmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KI[6HI/II/I O6HIGCTB€HHO-3H21‘-II/IMI>IX N 5THYCCKHX npo6neM,
CBA3aHHBIX C MPAKTUYCCKUM IMMTPUMEHCHUCM I[OCTI/I)KGHI/Iﬁ (1)I/ISI/IKI/I,

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

— BOCHPUATHE ICTETUYECKUX KaYeCTB GU3NYECKOM HAyKH: €€ TapMOHUYHOTO MO CTPOEHHUS, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH.

IIBHHOCmu HAYYHO20 NO3HAHUAZ

— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOI'O MHCTPYMCHTA ITIO3HAHUA MHUpPa, OCHOBEI
Pa3BUTHS TEXHOJIOTUIA, BAXKHEHIIIEH COCTABIISIIONIEN KYJIbTYPHI;

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

— OCO3HaHHUC ICHHOCTHU 0e301acHOTO 06pa3a KU3HH B COBPEMCHHOM TEXHOJIOTHYECKOM MUPE,
Ba’>XHOCTH IIpaBHJI Oe3omacHOro IMOBEACHMS Ha TPAHCIIOPTE, HA A0PpOrax, € 3JICKTPUYCCKUM U TCIIJIOBbIM
O60py,I[OBaHI/IeM B JOMAIIHUX YCJIOBHUAX;

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

Tpyooeoe eocnumanue:

— AKTHUBHOC Y4aCTUC B PCIICHUHU ITPAKTHYICCKUX 3a4aY (B paMKax CEMbHU, IIKOJIbI, TOPOJa, Kpaﬂ)
TEXHOJIOTUUYECKOM M COLMAJIbHOM HaIIpaBJICHHOCTH, Tpe6y1011mx B TOM 4YHUCJIC U (1)I/I3I/I‘IGCKI/IX 3H8.HPII>1;

— HHTEepec K MPaKTUYECKOMY H3Y4EHHUIO Mpodecchil, CBA3aHHBIX C (PU3UKOU.
JKonozuueckoe 6ocnumanue:

— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘IGCKI/IX 3HAHMUH JJI9 peuiceHusd 3a1a4 B obOmacTu 0pr>1<a10111e171
CpCabl, INITAHUPOBAHUA IIOCTYIIKOB U OLICHKU X BO3MOXKHbBIX MOCJIEACTBUN IJI Opr>Kanme171 CpCabl,

— OCO3HaHHEe TN00ATBHOTO XapakTepa SKOJOTHYECKHX MPOOIEM U IMyTel WX pelieHusl.
Aoanmauusa o0yuarouie2oca K U3MeHAIUWUMCA YCA0GUAM COUYUATNLHOU U RPUPOOHOIL CPEOblL:

— TOTPeOHOCTH BO B3aUMO/ICHCTBUY MPH BBHIMOJHEHUN UCCIICOBAHUHA U TPOEKTOB (PU3UUECKOM

HaIpPaBJIEHHOCTH, OTKPBITOCTh OTBITY ¥ 3HAHUSM JAPYTUX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Uepe3 MPAKTHUECKYIO IeATEIbHOCTS;

— 1oTpeOHOCTh B (HOPMUPOBAHMM HOBBIX 3HAHHIA, B TOM yHuciie GOpMYyIHUpOBATh UICH, MOHSITHUS,



TUNOTE3bl 0 (DPU3MYECKUX OOBEKTaX W SBIICHUSX,
— OCO3HaHHE JePHUIMTOB 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

YHUCJI€ C UCTIOIB30BAHNEM (PU3HUECKUX 3HAHUM;
— OIICHKA CBOUX JICHCTBUH C yUETOM BIIMSIHUSI Ha OKPY)KAIOLYIO CPEY, BOBMOYKHBIX INI00AJIBHBIX
HOCJIEACTBUH.

METAINIPEIMETHBIE PE3YJIbTATbBI

YHuBepcanbHbIE TO3HABATEIIbHBIC IEHCTBUSA

Ba3zoevie nocuueckue oeiicmeus:
— BBISBIISITh M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN 0OHEKTOB (SIBJICHUN);
— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKAIIUHU, OCHOBAHUS JJIs1 0000IIECHHS U CPAaBHEHUS,;

— BBISBJIATH 3aKOHOMEPHOCTHU M MPOTUBOPEUHS B pacCMaTpPUBAEMbIX (aKTaX, JaHHBIX U HAOJIIOIEHUSX,

OTHOCIIIIUXCA K (1)I/I3I/I'-IGCKI/IM SIBJICHUSAM |

— BBIABJIATH IPUYIUHHO-CICACTBECHHBIC CBA3H ITPU U3YUCHUN (1)I/ISI/I‘-IeCKI/IX SIBIICHUM 1 IMponeccCCoOB;,
ACIAaTh BBIBOABI C UCIIOJIB30BAHUEM JCAYKTUBHBIX U MHIYKTUBHBIX yMOSaKHIOquHﬁ, BBIZIBUT'AaTh

THUITIOTE3bI O B3AMMOCBA34AX (1)I/I3I/I‘ICCKI/IX BCJIIMYHH,

— CaMOCTOSTEIHLHO BBIOMPATh CIIOCOO0 pelieHns yaeOHoH (rU3n4IecKoi 3a1aun (CpaBHEHUE HECKOJIBbKUX
BapHAHTOB PEIICHMsI, BEIOOP HanOoJIee MOIXOIAIIET0 ¢ YIETOM CaMOCTOSATEIBHO BBIICTICHHBIX
KpUTEPHUEB).

Ba3zoenie uccnedosamenvckue oeiicmeus:
— HCIOJIb30BaTh BOMPOCHI KAK UCCIIEIOBATEIbCKIUI HHCTPYMEHT MO3HAHUS;

— IIPOBOJMUTH 110 CAMOCTOATCIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (bI/IBI/I‘IeCKI/Iﬁ
OKCIICPUMCHT, HEOO0JIBIIIOE HCCIICIOBAaHUC (bH?)H‘iGCKOFO SABJICHUSA,

— OLCHHUBATh HA IPUMCHUMOCTE U JOCTOBCPHOCTH I/IH(bOpMaHI/IIO, IMOJIYYECHHYIO B XOJ1€ UCCIICIOBAHUA
WA OKCIICPUMCHTA,

— CaMOCTOATCIIbBHO (I)OpMy.]'II/IPOBaTB O606H.[€HI/I${ " BBIBOJBI 11O pE3YyJIbTaTaM HpOBeI[éHHOFO
Ha6J'IIOI[eHI/I$[, OIIbITa, UCCIICAOBAHUA,

— IIPOrHO3HUPOBATH BO3MOIKHOC z(anLHeﬁmee pa3sBUTHUC (bHSH‘ICCKPIX IMpOoLECCCOB, a TAKIKC BbIABHUI'ATb
MMpECAIOJIOKCHUA 00 ux PAa3BUTHHU B HOBLIX YCJIIOBUAX U KOHTCKCTAaX.

Paboma c unghopmayuei:

— TPUMEHSTH PA3JINYHBIE METOIbl, HHCTPYMEHTHI U 3alpOoChl IIPH MOUCKE U 0TOOpe MHPOPMALIUH WIH
JAHHBIX C YUYETOM MPEUIOKEHHON yueOHOH (pu3nuecKoi 3a1auu;

— AHAJIM3UPOBATH, CUCTCMATU3UPOBATH U UHTCPIPETUPOBATH I/IH(I)OpMaI_II/IIO Pa3JINYHBIX BUIOB U (I)OpM
MpEACTaBJICHUA,

— CaMOCTOSTENIHO BBIOMPATh ONTHUMAJIbHYIO (POPMY MpeACTaBICHUS HHPOPMAIIUKN U WILTIOCTPUPOBATH
pelaeMble 3a/1a41 HECJIOKHBIMU CXEeMaMH, AMarpaMMaMu, UHOM rpauKoi U X KOMOMHALUSAMH.

YHuBepcaabHble KOMMYHUKATHUBHBIC IEHCTBUSA



Obwenue:

— B X0JIe 00CYX/IeHUs y4eOHOTO MaTepHalia, pe3y/IbTaToB JJA00PAaTOPHBIX padOT U MPOEKTOB 331aBaTh
BOITPOCHI IO CYHICCTBY 06cy>1<1[aeM0171 TCEMbI U BbICKA3bIBATh UACHU, HALICJIICHHLIC HA PCIICHUC 3aJa4U U
NoJyIepXKaHue OJIaroKeNnaTeIbHOCTH OOLICHUS;

— COIIOCTAaBJIATH CBOU CY)KJICHHS C CYXKICHUSMH JPYTUX YIaCTHUKOB JUaiora, 0OHapyKUBaTh
pasinyue U CXOACTBO MO3ULMI; BEIPAKATH CBOKO TOUKY 3PEHUS B YCTHBIX M IMCBMEHHBIX TEKCTaXx;
MyOJIMYHO TPEACTABIATh PE3YJIbTATHI BHITOJIHEHHOTO (PH3HMUECKOTO OIBITA (IKCIIEPUMEHTA,

HCCTIEIOBAHUS, TIPOEKTA).
Coemecmuasn oesamenbHOCHb (COMPYOHUUECHB0):

— MOHMMATh U UCMOJIb30BaTh IPEUMYIIECTBA KOMaHIHON U MHAMBUAYAIBLHOMN paOOThI IPU PELICHUN

KOHKPETHOU (pr3nyecKoit mpoOIemsl;

— TMPUHUMATH IIEJIU COBMECTHOM JCSATEIHPHOCTH, OPraHU30BBIBAThH JICHCTBUSI 1O €€ JOCTUKEHUIO:
pacrmpenensTh poyi, 00CYXIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOIBKHUX JIFOJIEH;

— BBITIOJIHATH CBOIO HaCTh pa60TI)I, AOCTHUTasA KAUECTBCHHOI'O pE3YyJIbTaTa M0 CBOEMY HAIIPABJIICHUIO U

KOOPAUHUPYSA CBOU )IGI\/IICTBI/IH C APpYrUMH YICHAMHU KOMAaHbI;
— OII€CHUBATh Ka4€CTBO CBOCTO BKJIaJaa B O6H.[I/II71 IMPOAYKT IO KPUTEPUAM, CaAaMOCTOATCIIBHO

chopMyIUPOBAaHHBIM YJYACTHUKAMH B3aMMOICHCTBHSI.

YHuBepcanbHbIE PErYISTUBHBIE ACHCTBUS

Camoopzanumuuﬂ:

— BBISIBJISATH IPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYaAIIUSIX, TPEOYIONTUX JIs1 pEIICHUS (HU3HIECKIX
3HAHWH;

— OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX0AAX MPUHATHUS PelIeHU (MHIUBUIYAIbHOE, IPUHSATHE
pElIeHUs B IPYIIIEe, IPUHITHE PEIICHUN TPYIIoii);

— CaMOCTOSITEJIBHO COCTABJIATH aITOPUTM pelieHHs (GU3HMUECKOM 3a1a4 WK IJIaHA UCCIICA0BAHUS C
y4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH, apryMEHTUPOBATh MpeiaraeMble
BAapUAHTHI PEIICHUII;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
Camoxonmpons (peghnexcusn):
— J1aBaTh aJICKBATHYIO OLIEHKY CUTYAIlMH U MIpeajiaraTh IiaH e€ U3MEHEeHHUS,

— OOBSCHATh IPUYUHBI IOCTHKEHUS (HETOCTUKEHUS) pe3yIbTaTOB AESTEIbHOCTH, 1aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY;

— BHOCHUTDB KOPPCKTHUBEI B ACATCIILHOCTD (B TOM 4YHCJIC B XO BBITIOJIHCHU A (1)I/I3I/I‘ICCKOFO HUCCICI0BaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'IBCTB, N3MCHUBIINXCA CHTyaHHﬁ, YCTaHOBJICHHBIX OIJ_II/I6OK,
BO3HHKIINX pr,Z[HOCTCI‘/’I;

— OLICHHUBATb COOTBCTCTBUEC PE3YyJibTaTa LICIIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmeslyieKkm:

— CTaBHTh ce0s Ha MECTO APYroro 4e€jioB€Ka B XOJ€ CIiopa Wi JUCKYCCHUU HA HAYYHYIO TCMY,

IMOHUMATb MOTUBBI, HAMCPCHHA U JIOTUKY APYyTroro.



Ilpunamue ceoa u opyzux:

— TIPU3HABaTh CBOE MPABO Ha OIIMOKY MPH PEHICHUU (PU3NYECKUX 3ajay WU B YTBEPKACHUIX HA
Hay4HbIE TEMBI U TAKOE K€ IIPAaBO APYroro.

HNPEAMETHBIE PE3YJIbTATBI

IIpenmeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh cHOPMUPOBAHHOCTh Y 0OYyJarOIINXCS
YMCHHM:

— HCIIOJIb30BaTh MOHATHS: Macca ¥ pa3Mepbl MOJIEKYJI, TEIJIOBOE IBMIKEHUE aTOMOB U MOJIEKY!I,
arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOP(HBIE Tella, HACBHIIIEHHBIA U HEHACHI -
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATYpa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AMEKTPUUECKUH 3apsifl, IEKTPUUECKOE M0JIE, IPOBOJIHUKHU U TUIIEKTPUKH, TOCTOSHHBIN
NMEKTPUYECKUI TOK, MArHUTHOE T0JIE;

— pa3nuuaTh SABJIEHUS (TEIIOBOE paclliipeHHe/ckaTie, Terionepeada, TeioBOe paBHOBECHE,
CMa4yuBaHUE, KAMWUISPHBIC SIBICHUS, UCTIApEHUE, KOHIEH AU, TIIaBJICHUE, KPUCTAILTA3AIIHS
(oTBepeBaHme), KUNEHUE, TETUIONIEpeaaya (TETUIONPOBOIHOCTh, KOHBEKITHS, U3TyUEHHUE); IIEKTPU3AIUS
TeJl, B3aMMOJICHCTBHE 3apsI0B, IEHCTBUS SJEKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMO/ICHCTBHE
MarHuTOB, ICMCTBHE MAarHUTHOTO TIOJISI HA TIPOBOJIHUK C TOKOM, SJIEKTPOMArHUTHASI MHIYKITHS) TIO OTIH -
CaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, JEMOHCTPUPYIOIIHUX JaHHOE (PU3HUECKOE

SIBIICHUE;

— pacro3HaBaTh NMPOSIBIIEHUE U3YYEHHBIX GU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MHUpE, B TOM YHCIIe
¢uznyeckue SBICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHXKEHUE U KalWIISIPHBIC SIBJICHUS B IPUPOJIE,
KpUCTAILJIBI B IpUpoae, n3inydenue CoiHIla, 3aMep3anue BoJ0EMOB, MOpCKUE Opu3bl, 00pa3oBaHue
pOCBI, TyMaHa, UHesl, CHeTra; JIEKTPUUECKHE ABJIEHUS B aTMOc(hepe, dIeKTPUUYECTBO KUBBIX OPTraHU3MOB;
MarHuTHOE 1oJje 3eMi, Apeid Mmoo CoB, poJib MATHUTHOTO MOJIS 171 )KU3HU Ha 3emiie, OIS pHOe CH-
SIHUE; TIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7]a4y B YUeOHYI0, BBIJICJATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PUZNYECKUX SBICHUII;

— OIIUCBIBATh U3YYEHHBIE CBOMCTBA TeI U (PU3UYECKUE SIBJICHUS, UCIOIb3Ys (GU3NUECKUE BEIINUUHBI
(TeMmepaTypa, BHyTPEHHS SHEPTUs, KOJUUECTBO TEIJIOTH, y/eIbHas TEIUIOEMKOCTh BELLIECTBA,
yllenbHas TeIUIoTa IUIABJIEHUS, YelbHas TeII0Ta 1apooOpa30BaHus, yeIbHas TeMJI0Ta CTOPaHHs
TOIUIMBA, KOA(QPULIMEHT M0JIE3HOr0 JeHCTBUS TEIIOBOM MaIIMHBIL, OTHOCUTEINIbHAS BIAXHOCTb BO3/yXa,
JIEKTPUUYECKUI 3apsijl, CHIla TOKa, JIEKTPUUECKOE HAPsKEHUE, CONTPOTHBIICHHE TPOBOIHUKA, YIEIIbHOE
COIIPOTHUBJIEHUE BELIECTBA, pa00Ta U MOIIHOCTb 3JIEKTPUYECKOIO TOKA); IIPU OIIMCAHUY NPABUIILHO
TPAKTOBATh (PU3MUECKUI CMBICI UCHOJIb3yEMBIX BEIMUYHH, 0003HAYEHUS U €MHULBI (PU3NUYECKUX
BEJIMYUH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMYHUHY C APYTMMHU BEIMYUHAMU,
CTPOMTH TPapUKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3HMUECKUX BEIUYHH;

— XapaKTepHu30BaTb CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUS U ITPOLCCChI, UCTI0JIb3YI OCHOBHBLIC
ITOJIOXKCHUA MOHCKYHHPHO—KHHGTHHGCKOﬁ TCOpHUU CTPOCHHA BCIICCTBA, IIPUHIUII CYIICPIIO3ULIUN roJiei
(Ha Ka4CCTBCHHOM ypOBHC), 3daKOH COXpaHCHHA 3aps/iad, 3aKOH Owma AJIg ydaCTKa 1Ie1n, 3aKOH Z[)KOYJ'IH -
.HCHI_[E[, 3aKOH COXpPAaHCHUSA SHCPIrUuu; Ipyu 3TOM JaBaThb CIIOBECHYIO (I)OpMy.]'IHpOBKy 3aKOHa U 3alliChIBaTh
€0 MaTCMaTUYCCKOC BBIPAKCHHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyalui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUYNHHO-CIIEACTBEHHBIE CBSI3H, CTPOUTH 00BsIC-
HeHHe u3 | - 2 TIOTHYecKuX 11aroB ¢ ornopoil Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3UYECKUX SIBICHUH,

(U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacyéTHbIe 3aauu B 2 - 3 1eHCTBUSA, UCTIONB3YS



3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIIME (PU3UUECKUE BETMUMHBI: HA OCHOBE aHAIM3a YCIOBHS 334l
3aMUCBIBATH KPATKOE YCIOBHE, BHIABIATH HEAOCTATOK JAHHBIX /IS PEIICHUS 3a7a4l, BEIOUPATh 3aKOHBI
1 GopMyIibl, He0OXOAUMBIE IJIs €€ PeIIeHHs, IPOBOJUTH PACYETHI U CPABHUBATH MOJYYCHHOE 3HAYCHHE

(1)I/I3I/I‘ICCKOﬁ BCINMYMHBI C U3BCCTHBIMU JaHHBIMU,

— pacio3HaBaTb Hp06JI€MBI, KOTOPBIC MOXXHO PCIINUTD IIPHU IMOMOIITHN (1)I/I3I/I‘ICCKI/IX MCTOHOB; UCIIOJIb3YA
OIMMCAaHUC UCCIICAOBAHMs, BEIACIATE HPOBECPACMOC ITPCAIIOJIOKCHUC, OLICHUBATL ITPABUJIIBHOCTDL ITOPAAKA
IMPOBCACHUA UCCIICAOBaHMs, 1CJIaTh BbIBOIbI;

— TIPOBOJMTH OIIBITHI IO HAOIIOACHUIO (GU3NYECKUX SIBICHUHN WM (PU3UYECKUX CBOKCTB TE
(KanuIsipHbIE SIBJICHUS, 3aBUCHUMOCTb JJaBJIEHMSI BO3LyXa OT €ro 00bEMa, TeMIIepaTypbl; CKOPOCTH IPO-
11ecca OCThIBAHUS/HArPEBAHUS TP U3TyYCHUH OT L[BETA U3ITy4aroLIeH/OTIONAroNnel TOBEPXHOCTH;
CKOPOCTb MCIIapeHHs BOJbI OT TEMIIEPATYPhl )KUIKOCTH U IUIOLIAIN €€ MOBEPXHOCTH; SIEKTPU3aLIHs Tl
1 B3aMMOJICHCTBHE IEKTPUUECKUX 3apsAI0B; B3aUMOJECHCTBHE OCTOSHHBIX MarHUTOB, BU3YyallU3allus
MarHUTHBIX M0JIEH TIOCTOSIHHBIX MarHUTOB; IEMCTBUS MarHUTHOTO I0JISI HA IPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTellsl IOCTOSIHHOTO TOKa): (GOpMYIUpPOBAThH
IIpOBEpsieMbI€ MTPEAIOI0KEHUS], COOUPATh YCTAHOBKY U3 MPEJI0KEHHOTO0 000PY/10BaHUS; ONTUCHIBATD
XOJI OTbITa U (GOPMYJIUPOBATH BHIBObI;

— BBIIIOJHATH MIPAMBIC U3MCPCHUA TEMIICPATYPHI, OTHOCHTEIILHON BIAXKHOCTH BO31yXa, CUJIbI TOKaA,
HAIps>KCHUA C UCITOJIB30BAHUEM aHAJIOT'OBBIX HpI/I60pOB 1 1aTYUKOB (1)I/ISI/I'—I€CKI/IX BCJIIMYMH, CpPaBHUBATH

pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH;

— MPOBOAWTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIIMUMHBI OT JPYTOH ¢
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHMOCTD COTTPOTHUBIICHHSI IIPOBOJHUKA OT €TO JIJTUHBI,
TIJIOIIA TN TTIOTIEPEYHOTO CEUCHUS U YIIEIHHOTO COTIPOTUBIICHHUS BEIIECTBA MPOBOHHUKA; CHUIIBI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HAMPSHKEHUSI Ha TPOBOIHUKE; HCCIISIOBAHUE TIOCIICIOBATEIHFHOTO H TTa-
paUIeTLHOTO COSAMHEHUH TPOBOJHUKOB): TIFIAHUPOBATh MCCIICIOBAaHNE, COOUPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIEAys MPEII0OKEHHOMY IIaHy, (UKCUPOBATH PE3YJIbTATHI MOJYICHHOM
3aBMCHMOCTH B BHJIC TaOJIMII U TPa(HUKOB, JeJIaTh BHIBOJIBI 110 PE3yJbTaTaM MCCIICIOBAHNS,

— IIPOBOAUTH KOCBCHHBIC NU3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCIINYNH (y,I[eJ'II)HaH TEIMIOEMKOCTh BCIIIECTBA,
COITPOTHUBJICHHUC ITPOBOAHHKA, pa60Ta U MOITHOCTD JICKTPHUYCCKOI'O TOK&): IJIAaHUPOBATh U3MEPCHUA,
CO6I/IpaTI) SKCIICPUMCHTAJIbBHYIO YCTAaHOBKY, CIICAYs Hp@,[[J'IO)KGHHOfI HHCTPYKLHMHU, 1 BBIYHUCJIATH

3HAYEHUE BEIMYUHBI
— co0OmoaaTh NMpaBuiia TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ 1abopaTopHbIM 000PYIOBAHHUEM;

— XdpaKTCPHU30BaATb IIPHUHIIUIIbBI JIeCcTBUS HN3YYCHHBIX HpI/I60p0B N TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOI>'I
Ha UX OIITMCaHHA (B TOM 4YHCJIC: CUCTEMA OTOINICHUSA JOMOB, TUT'POMETP, I1apOBasi Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETUYHK BHeKTqueCKOﬁ OHEPTIUH, 3JICKTPOOCBCTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3J'IeKTp01'IpPI60pLI (HpI/IMepH), QJICKTPUUICCKUC MTPECAOXPAHUTCIIN, SJICKTPOMATHUT, JICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIOJIB3Yyd 3HAHUA O CBOMCTBaX (I)I/ISI/I‘IGCKI/IX SIBJICHUHN U HGO6XOI[I/IMBIG
(I)I/IBI/ILICCKI/IC 3aKOHOMCPHOCTH;,

— pacio3HaBaTh IMPOCTBIC TCXHUYCCKHUC YCTpOﬁCTBa 1 UBMCPUTCIILHBIC HpI/I60pBI o CX€MaM U
CXCMATUYHBIM pPUCYHKaAM ()KHI[KOCTHBIﬁ TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATH CXCMBI JJICKTPUYCCKUX Lerei ¢
MOCJICAOBATCIIbHBIM U MMAPAJUICIIBHBIM COCAUHCHUCM 3JICMCHTOB, pa3jinias YCJIOBHBIC 0003HaUCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOJAUTH NPUMEPHI/HAXOAUTh HH(OPMAIIHIO O IPUMEPAX MPAKTUYECKOTO HCIIOJIb30BAHMS



(bu3MUECKUX 3HAHMI B IOBCETHEBHOM JKMU3HHU I oOecTieueHus: 6e30MacHOCTH MpH 00paIieHuu ¢ mpuodo-
pamMu ¥ TEXHHYECKUMHU YCTPOMCTBAMU, COXPAHESHHUSI 3I0POBbsI M COOTIOACHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUSI B OKPY>KalOIIeH cpeze;

— OCYIIIECTBIISATh MOUCK MHPOPMAIUH PU3NIECKOTO COoAepkKaHus B ceTu VIHTEpHET, Ha OCHOBE
UMEIOIIUXCS 3HAHUIA U TTyTEM CPAaBHEHUS JOTIOTHUTEIHHBIX HCTOYHUKOB BBIACISATH HH(POPMAIIHIO,

KOTOpasi SIBJISIETCS IPOTUBOPEUNBOM WIIM MOKET ObITh HEIOCTOBEPHO;

— HCIIOJIb30BAaTh MPH BHITIOJIHEHUH Y4eOHBIX 33/IaHUI HAyYHO-TIOMYJISIPHYIO JINTEPaTypy PU3NIECKOTO
COJIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu VIHTepHeT; BIaaeTh IpuéMamMmu
KOHCTIEKTHPOBAHUS TEKCTA, peoOpa3oBanus MH(POPMAIINK U3 OJTHON 3HAKOBOW CHCTEMEBI B IPYTYIO;

— Co03/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KpPAaTKUE YCTHBIE cOO0IIeHUs, 000011as HHPOpMAIUIO U3
HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COAEPKAHHUS, B TOM YKCIIE MyOIMYHO MPEACTABISATh PE3YJIbTAThI
MIPOEKTHOM WJIM UCCIIE0BATENLCKOM AEATEIbHOCTH; IPU TOM I'PaMOTHO UCHOJIb30BaTh U3yUEHHBIN

MOHATHIHBIN anmapaT Kypca (pU3UKH, COPOBOXKAATH BHICTYIUIEHHE MTPEe3eHTAIlNEH;

— TIpU BBINIOJIHEHUH YY€OHBIX POEKTOB U UCCIIEI0BaHUIN (PU3NYECKUX IPOLIECCOB PACIIPEENSTh
00513aHHOCTH B TPYIIIE B COOTBETCTBUU C MMOCTABJIEHHBIMHU 3a/1a4aMH, CIIEIUTh 32 BHINOJTHEHUEM IIJIaHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBATHO OLICHWBATh COOCTBEHHBIN BKJIA[ B ACSITEIbHOCTD I'PYIIIIbI;

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



TEMATHYECKOE IINTIAHUPOBAHHUE

Ne
n/n

HauMenoBaHue pa3jieJioB ¥ TeM
NpOrpaMMsbl

KoauuyecTBo yacoB

BCEro | KOHTPOJIbHbIE
padoThI

NpaKkTHYeCKHe
padoThI

Jara
H3yYeHUs

Buabl 1eTeIbHOCTH

Buanbl,

dhopmbr
KOHTPOJIS

DyekTpoHHbIe (LU POBBIE)
o0pa3oBaTebHbIE PecypChl

Paznen 1. TenyioBbIe ABAEHUSA

1.1.

CTpoeHHe H CBOHCTBA BellleCTBa

05.09.2022
26.09.2022

Habnronenue n MHTEpIpETAHs ONBITOB, CBUIETEIbCTBYIOMNX 00 aTOMHO--
MOJIEKYJIIPHOM CTPOEHUH BEILECTBA: ONBITHI C PACTBOPEHUEM Pa3JIMUHBIX BEILECTB B
BOJIE;

Ycerubiii
oI1poc;
[TucemenHbIH
KOHTPOJIb;
KonTponbnas
pabora;

http://www.uchi.ru

TenioBbie mponecchbl

21 0

27.09.2022
19.12.2022

O0ocHOBaHNUE TIPaBUII U3MEPEHHS TEMIIEPATYPHI;

YcrHbIin
o1poc;
ITucemMeHHbI T
KOHTPOJIb;
Konrponpnas
pabora;

http://experiment.edu.ru

Hroro no pazneny

28

Pa3znen 2. 3J1eKprlec1me U MarHMTHBIE ABJI

CHUSA

2.1.

3J1eKprlec1me 3apfAabl.
3apﬂ)KeHHlxle TeJa H UX
B3auMojelicTBUe

7 1

20.12.2022
17.01.2023

HaburogeHne u npoBeACHNE ONBITOB MO AICKTPU3ALUH TEJI IPH CONPHUKOCHOBEHUH H
HMHIYKLHUeH;

3

YcerHblit
orpoc;
IMucemeHHbIH
KOHTPOJIb;
KontponbHas
pabora;

http://www.physics.ru

2.2.

TIocTosIHHBIN dJIeKTPUYECKHI TOK

20 0

23.01.2023
04.04.2023

HabnroeHre pa3iuYHbIX BUAOB ISHCTBHS 2JICKTPUIECKOTO TOKA U O0OHAPYKEHHE ITHX
BH/I0B JICHICTBUS B TOBCEAHEBHOM JKU3HHU;

CO6opKa ¥ HCTIBITAHHE YIEKTPUICCKOMN LETH MOCTOSHHOIO TOKa;

M3MepeHne CHIlbl TOKA aMIIEpPMETPOM;

[MucbmeHHbII
KOHTPOJIb;
KonTposabHnas
pabora;

3auerT;
[pakTnueckas
pabora;

http://experiment.edu.ru

2.3.

MaruuTHble siBJIEHUSs

10.04.2023
25.04.2023

I/I3y‘{CHI/IC SBJICHUSA HAMAarHM4vMBaHU A BEIICCTBA,
HccnenoBanue nqeicTBUs DJIEKTPUYIECKOr0 TOKa HA MATHUTHYIO CTPEIIKY,

[MucbmeHHbII
KOHTPOJIb;
KonTpoabHas
pabora;

3auerT;
[pakTnueckas
pabora;

http://www.physics.ru




2.4. | DNeKTPOMArHUTHASI HHAYKIHS 4 3 08.05.2023 | OmBITHI 1O HCCIICIOBAHHUIO SBJICHUS JIEKTPOMAarHUTHOH HHAYKIHU: HCCIIE/IOBAaHNE IMucemennsiit | http://www.physics.ru
31.05.2023 | u3meHeHHii 3HAYECHHS U HANIPABICHUS UHIYKIIMOHHOTO TOKA,; KOHTPOJIb;
KonTponbnas
pabora;
3auer;
ITpakruueckas
pabora;
Hroro mo paszneny 37
PesepBHoOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 15

[TPOTPAMME




IHOYPOYHOE INTAHUPOBAHUE

CrOpaHus

Ne | Tema ypoka KounyecTBo 4yacos Jara Buabl, popmbl
n/n U3Y4YeHHs] | KOHTPOJIsI
BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE
padoTsbI padoThI

1. | IlepBonauanbHBIC CBEACHMS | 1 0 0 05.09.2022 | YcrHbI# onpoc;
O CTPOEHUU BEILECTBA.

B3anmoperictsue te.

2. | HaBnenwme Ten. Pabora. 1 0 0 06.09.2022 | YcrHbI# onpoc;
Mo1HOCTb. DHEprus.

3. | TeruioBo€e ABWKEHUE. 1 0 0 12.09.2022 | YcTHBI# ompoc;
Temneparypa. BHyTpeHH:s
SHEPTHs

4. | CmocoObl n3MEHEHUS 1 0 0 13.09.2022 | YcrHbIit onpoc;
BHYTPEHHEHN SHEpruun

5. | TemnompoBOAHOCTE. 1 0 0 19.09.2022 | YcrHbIit onpoc;
Konseknus. U3nyuenue.

6. | BBomHas KOHTpOJBHAsS 1 0 0 26.09.2022 | [TucbMeHHBIH
pabota KOHTPOJIb;

7. | OcobeHHOCTH pa3nmuyHbIX | 1 0 0 27.09.2022 | YerHbIM onpoc;
croco0oB Terionepeaa

8. | KonmruecTBo TEMIOTHI. 1 0 0 03.10.2022 | YcTHBI# ompoc;
VY aenpHas TEIII0EMKOCTb.

9. | Pacuer kosmmuecTBa 1 0 1 04.10.2022 | [TpakTrueckast
TEIUIOTHI. paborTa;

10. | JIa6.pa06.Nel "CpaBnenue |1 0 1 10.10.2022 | [TpakTuyeckas
KOJIM4ECTBa TEIUIOTHI IIPU paboTa;
CMEIIMBAHUH BOJBI Pa3HOU
Temneparypsl"”

11. | 3akoH coxpaHeHus U 1 0 0 11.10.2022 | YcTHBIM onpoc;
MIPEBpAILEHUS SHEPTUH B
TETJIOBBIX U MEXaHUYECKUX
nporeccax

12. | JIaG. pa6. "U3mepenue 1 0 1 17.10.2022 | [IpakTuueckas
yI€IbHOU TEIIOEMKOCTH pabora;
BelecTna'.

13. | OHeprus TormBa 1 0 0 18.10.2022 | YcTHbIi o1poc;

14. | YoensHag Termiora 1 0 0 24.10.2022 | YcrHbll onpoc;




15. | ArperaTHble COCTOSIHUSA 25.10.2022 | YcTHbli o11poc;
BelecTsa. IlnaBnenue u
OTBEp/ICBaHHE BELIECTBA

16. | YaensHag Teruiora 14.11.2022 | YcTHBIi ompoc;
IJIaBJICHUS

17. | Ucnapenne. [lornomenue 15.11.2022 | YcTHBIi ompoc;
SHEPTUH MPU UCTIAPCHUH .

18. | Bmaxxnocth. CriocoObI 21.11.2022 | YcrHbl# onpoc;
OTpe/ieNIeHuUs BIa)KHOCTH
BO3lyXa.

19. | JJaboparopnast paboTa 22.11.2022 | [TpakTrdeckas
Ne3"M3mepenue BIaXHOCTH paboTa;
BO3IyXa"

20. | Kunenue. Y nennHas 28.11.2022 | Yeraslii onpoc;
TeII0Ta MapooOpa3oBaHUsI.

Konpnencanus
21. | Pemenne 3ama4 29.11.2022 | IInceMeHHBIH
KOHTPOJIb;

22. | Pabora rasza u napa npu 05.12.2022 | YcTHBII OIIPOC;
pacimupenuu. JIBurarens
BHYTPEHHETO CTOpaHHUS.

KIII.

23. | [logroroBka K 06.12.2022 | ITuceMeHHBIH
KOHTpPOJILHOU padoTe. KOHTPOJIb;
Pemrenue 3agau.

24. | Pemenue 3a1a4y 12.12.2022 | [lucbmeHHBII

KOHTPOJIb;

25. | KonrponsHas pabora Nel 13.12.2022 | KontponbHas

pabora;

26. | DnekTpu3anus Tel npu 19.12.2022 | YcTHBIM 0n1poc;
CONPUKOCHOBEHUHU
B3aumonencreue
3apsKEHHBIX TET

27. | DNEeKTPOCKOIIL. 20.12.2022 | YcTHBIM ompoc;
DNEKTPUUECKOE TOJIE.

28. | 1enuMOoCTb JIeKTPUYECKIX 26.12.2022 | YcTHbIl O11pOoc;

3aps0B. CTpoeHue aTOMOB




29. | IlpoBepka 3HAHHIA. 27.12.2022 | [TuceMeHHBIA
OObsicHeHne KOHTPOJIb;
BIEKTPUYECKUX SIBJICHUM.

30. | [IpoBoHUKH 09.01.2023 | [TuceMeHHBIN
MOJTyIIPOBOIHUKH U KOHTPOJIb;
HETPOBOJHUKH
AJIEKTPUYECTBA.

31. | DnekTpuuecKuii TOK. 10.01.2023 | YcTHblit onpoc;
Hcrounuku ToKa.

32. | DneKkTpuUecKue ey 1 ee 16.01.2023 | [TpakTrdeckas
cocTaBHbIe yacTu. [IpaBumna pabora;

Tb.

33. | DneKkTpuuecKuil TOK B 17.01.2023 | YcTHbI# omnpoc;
Metauiax. JlefdcrTBus
AIIEKTPUYECKOTO TOKA.

Hamnpasnenue »i1. TOKA.

34. | Cuna Toka. Equaunme: 23.01.2023 | YcrHblii onpoc;
n3MepeHnus: EnquHuiibi
U3MEpeHus. AMIIEpMETP.

35. | JIab. pa6.Ne4" CHopka 24.01.2023 | [IpakTryeckas
NIEKTPUUYECKUX LIETIH U pabora;
U3MEPEHHU € CUJIBI TOKA B €€
pa3IUYHbIX y4acTKax

36. | DnekTpuueckoe 30.01.2023 | YcrHsli onpoc;
HanpsbkeHue. BoabTMerp.

Enunune! usmepenus

37. | JIab. pa0.Ne5 "M3mepenue 31.01.2023 | [TpakTrueckas
HanpsHKeHUs Ha pa3InYHbIX paborta;
y4JacTKax 3JeKTPUYECKON
nenon"”

38. | DnekTpuueckoe 06.02.2023 | YcTHsli o11poc;
COIIPOTHBIICHUE
MIPOBOJTHUKOB.

39. | 3aBUCUMOCTD CHIIBI TOKA OT 07.02.2023 | YcTHbI# onpoc;
HanpspkeHus. 3akoH Oma
JUISL y4acTKa LIeTIH.

40. | PacueT conmpoTHBIICHUS 13.02.2023 | [TuceMeHHBI
IIPOBOJHUKOB. Y IEIbHOE KOHTPOJIb;

COIIPOTUBJICHHC.




41. | JIa6. paG. Ne6" 14.02.2023 | [TpakTuueckas
PerynupoBanue cuibl Toka pabora;
peoctatom" Pemenue 3ana
Pewrenue 3anau

42. | [TocnenoBarebHOE 20.02.2023 | YcrHbl# onpoc;
COEJIMHEHUE ITPOBOTHUKOB.

43. | ITapaymenbHOE COSTUHEHHE 21.02.2023 | YcrHbI# onpoc;
MIPOBOTHUKOB.

44. | Pemenue 3a1a4 27.02.2023 | [TuceMeHHBI

KOHTPOJTb;

45. | PaboTa 1 MOIIHOCTH 28.02.2023 | [TuceMeHHBbIN
AIIEKTPUYECKOTO TOKA. KOHTPOJTB;

46. | [IpoBepka 3HaHUIA. 06.03.2023 | [TuceMeHHBI
CamocTtosrenbHas paboTa. KOHTPOJTB;

47. | HarpeBanue npoBOJHHUKA 07.03.2023 | YcTHBII onpoc;
AIIEKTPUUYECKIM TOKOM.
3akoH J[xoyns-JIenna.

48. | DnekTpoHarpeBaTebHbIE 13.03.2023 | YcTHBIM 0npoc;
npudopsl KopoTtkoe
3aMbIKaHUE.

49. | IToaroroska K 14.03.2023 | [IucbMeHHbIIH
KOHTPOJIBHOU padoTe. KOHTPOJIb;
Pemrenue 3agau.

50. | Kontpoabnas pabotaNe2 20.03.2023 | KouTpoabHast
"DnexkTpuyueckue sBIeHus" pabora;

51. | Kongencarop 21.03.2023 | YcrHslii onpoc;

52. | MarHuTHOE T0JI€. 03.04.2023 | YcrHbI# onpoc;
MaruauTtHoe 1noJje npsiMmoro
TOKa. MarHuTHoe noJe
3eMuIn.

53. | MaruuTtHoe 1oJie KaTyIKu 04.04.2023 | YcTHbIi O11pOC;
C TOKOM. DJIEKTPOMAarHUTHI.

IIpumeHeHue
AIIEKTPOMArHUTOB.
54. | [locTosIHHBIE MarHUTBHI. 10.04.2023 | YcTHBII ompoc;

MarnuTtHoe noiJe
HOCTOSIHHBIX MAarHUTOB.




55. | deiicTBue MarHuTHOTO 1 0 11.04.2023 | YcTHBIi ompoc;
T0JIS1 Ha TIPOBOJTHUK C
TOKOM.

56. | [Togroroska K 1 0 17.04.2023 | CamocrosTenpHas
KOHTPOJILHOH paboTe. pabora;

57. | KontponbHas paboTa 1 0 18.04.2023 | KoHnTpoabHAs
3."DneKTpoMarHuTHbIE pabora;
siBiICHUS"

58. | Wcrounuku cBera. 1 0 24.04.2023 | YcrHbI# onpoc;
PacnipocTpanenue ceera.

59. | Orpaxenue cBera. 3akon | 1 0 25.04.2023 | YcTHBII ompoc;
oTpakeHus ceeta. [limockoe
3epKaJIo.

60. | IIpenomienue cBera. 1 0 02.05.2023 | YeTHBII onpoc;
JInn3el. OnTnyeckas cuia
JIMH3BL

61. | U3o0OpaxkeHus , 1aBaeMoe 1 0 08.05.2023 | YcrHblit onpoc;
JIUH30M.

62. | JIab. pa6.Ne7 1 1 15.05.2023 | [IpakTuyeckas
"N3obpaxenue mpu pabora;
oMoy JuH3b!". ['1a3 u
3peHHE.

63. | Pemenue 3amau. 1 0 16.05.2023 | ITucsMeHHBIN
IToaroroBka k KOHTPOJIb;
KOHTPOJIbHOH paboTe.

64. | Konrponbnas padora Ne 4 | 1 0 22.05.2023 | KouTpoabHast
"CBeToBbIE siBJICHHEM" pabora;

65. | BuguMmoe nBukeHHE 1 0 23.05.2023 | YcrHblii onpoc;
CBETHJI.

66. | [ToBropenue. TemnoBbie 1 0 29.05.2023 | TectupoBaHue;
SIBIICHUS

67. | IloBTOopenue. 1 0 30.05.2023 | TectupoBanue;
DJNEeKTpUUECKHUE SBICHHUS.

68. | [loBTOpenue 1 0 31.05.2023 | TectupoBanue;

OBUIIEE KOJIMYECTBO 68 10

YACOB I10 ITPOI'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

®dwusuka, 8 knacc/Ileprimkua A.B., OOIIECTBO C OTpaHHYEHHOM OTBETCTBEHHOCTHIO "M31aTenbCcTBO
OK3aMcH;
BBenure cBo# BapuaHr:

METOANYECKUE MATEPHUAJIBI VIS YYUUTEJIA

Mertoanueckue nocodue k yueouuky A.B. [1épmkuna @usuka 8 xnacc, H.B. ®unonosuy — M.: [Ipoda, 2017

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://experiment.edu.ru
http://www.physics.ru



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

CnpaBouHUK

OBOPYJIOBAHMUE JJISI TPOBEJIEHWSI IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JEMOHCTPALIMIA

KOMIIBIOTED, IPUHTEP, HHTEPAKTUBHAS JOCKA
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