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IMNOACHUTEJIBHASA 3AIITMCKA

Copep:xanue MporpaMMbI HAMPaBJICHO Ha POPMHUPOBAHUE €CTECTBEHHOHAYYHON TPAMOTHOCTH YYAIIUXCSI U
OpraHM3aIMI0 U3ydeHus (PU3UKH Ha JeSTeIbHOCTHON OCHOBE. B Hell yuuThIBaroTCSl BO3MOKHOCTH IIpeIMeTa
B peaymm3anuu TpedoBanuii ®I'OC OOO k mIaHupyeMbIM JTUIYHOCTHBIM U METAIIPEAMETHBIM pe3yjIbTaTaM
0o0ydeHus, a TaKKe MEXKIPEIMETHbBIE CBSI3U €CTECTBEHHOHAYUHBIX YUCOHBIX MPEJAMETOB Ha YPOBHE
OCHOBHOTO 00I11eT0 00pa30BaHusl.

OBILIASA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA «®PU3UKA»

Kypc pusuku — cucremooOpa3yromnuii 1yisi €CTeCTBEHHOHAYYHbBIX YU€OHBIX MPEIMETOB, TOCKOIBKY
duznyecKue 3aKOHBI JIKAT B OCHOBE MPOILIECCOB U SIBJICHUI, U3y4aeMbIX XUMUEH, Onoorueii, acTpoHoOMHe
u puznveckoit reorpadueii. Pusmka — 3TO MpeaAMET, KOTOPHIH HE TOJBKO BHOCUT OCHOBHOM BKJIAJ B
€CTECTBEHHOHAYUYHYIO KapTUHY MHUPa, HO U MPEJOCTaBIseT Hauboee sicHble 00pa3Ibl MPUMEHEHUS HAyYHOTO
MeTO/Ia TIO3HAHMUS, T.€. CIIoco0a MOIy4YeHHsI TOCTOBEPHBIX 3HaHMi 0 Mupe. Hakownel, ¢pusznka — 310
peIMeT, KOTOPBII HapsIy C APYTUMHU €CTECTBEHHOHAYYHBIMU MTPEIMETAMU JIO0JDKEH JaTh HIKOJIbHUKAM
npecTaBiIeHne 00 yBIEKATeIbHOCTH HAYUYHOTO UCCIIEIOBAHUS U PAJOCTH CAMOCTOSITETbHOTO OTKPBITHUS
HOBOT'O 3HAHMSI.

OpHa 13 r1aBHBIX 33/1a4 PU3NYECKOT0 00pa30BaHusl B CTPYKType o0IIero o0pa3oBaHus COCTOUT B
(GhOpMUPOBAHNUN €CTCCTBCHHOHAYYHOM IPAMOTHOCTH M MHTEPECca K HayKe Y OCHOBHOW MacChl 00y4JarOIInuXCs,
KOTOpPBIC B JAJIbHEUIIIEM OyIyT 3aHSATHI B CAMBIX pa3HO 00pa3HBIX cdepax nesrenbHocTu. Ho He MeHee
BYKHOU 3a/1a4eil SIBJISICTCS BBISBIICHUE U MOATOTOBKA TAJaHTIMBBIX MOJIOJBIX JIFOJEH JJI MPOJAOHKCHUS
00pa3zoBaHus U JaJbHEWIEH TPOPECCHOHATIBHON ACITEIHHOCTH B 00JACTH €CTECTBEHHOHAYYHBIX
MCCJICIOBAHMM M CO3/IaHUH HOBBIX TEXHOJIOTHH. COTJIACHO MPUHITOMY B MEXIYHAPOIHOM COOOIIECTBE
ompezeneHuio, EcrecTBeHHOHAYYHAsI TPAMOTHOCTh — 3TO CIIOCOOHOCTD YeJIOBEeKa 3aHMMAaTh aKTUBHYIO TPaXk-
JAHCKYIO TIO3HIIMIO 1O OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBS3aHHBIM C €CTECTBEHHBIMH HayKaMU, U €r0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UieAMH. HaydHOrpaMOTHBIN Y€IOBEK CTPEMUTCS
y4acTBOBATh B pTYMEHTHPOBAHHOM OOCYXACHUH MTPOOIIeM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TpeOyeT OT HEero CIEIyIONINX KOMIETEHTHOCTEH:

— HAY4HO OOBICHSATH SIBJICHUA,
— OIICHUBATh U TIOHUMATh OCOOCHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
— HHTCPHPCTUPOBATH JAHHBIC U UCIIOJIB30BATh HAYUHBIC JOKA3aTCIbCTBA AJId ITOJTYYCHUS BHIBOIOB.

N3zyuenne pus3nku cnocoOHO BHECTH pelIaroiuii BKIa B (POPMUPOBAHNE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH 00YYarOIUXCsl.

HEJIN U3YYEHUA YYEBHOI'O IPEJIMETA «®PU3UKA»

enu nzyuyenus U3k Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHus onpenenacHsl B Konmnenun
MpenoiaBadus yueOHoro npeaMera «Pu3nkay B 00pa3oBaTeNbHBIX opranu3amusax Poccuiickoit deneparuu,
pean3yIoIrX OCHOBHBIE 00111e00pa3oBaTeIbHbIE IPOrpaMMbl, YTBEPKAEHHON perenneM Komieruu
MunwucrepcerBa npocsernienus: Poccuiickoit @eneparnym, mpotokoi ot 3 nekadpst 2019 r. Ne [TK4BH.

Lenu u3yuenus Gu3MKu:

— MnpuoOpeTeHrne HHTepeca U CTpeMIIeHUsT 00yYaroInuXCsl K HAYyYHOMY M3yUEHUIO TPUPOIbI,
pa3sBUTHE HMX MHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— Pa3BUTHUC HpQI[CTaB.HeHI/Iﬁ 0 HAYYHOM MCTOJIC MMO3HAHUA U (1)OpMI/Ip0BaHI/Ie HUCCICIO0BATCIBCKOT'O

OTHOILICHHS K OKPYIKAIOIIUM ABJICHUAM,



— (opMHUpOBaHHME HAYYHOTO MUPOBO33PEHUS KaK pe3ysIbTaTa H3y4YeHUsI OCHOB CTPOCHHS MaTepUH U
(yHIaMEHTAJIbHBIX 3aKOHOB (DH3UKH;

— (opmupoBanue npeAcTaBIeHU 0 POy PU3UKU I Pa3BUTHUS APYTUX €CTECTBEHHBIX HAYK, TEXHUKH
M TEXHOJIOTHIA,

— pa3BHUTHE NPEACTABICHUI 0 BO3MOXKHBIX cepax Oyaymier npodeccnoHaIbHOM e TeIbHOCTH,
CBSI3aHHOM C (DU3MKOM, MOJTOTOBKA K JalbHEHIIIEMy O0YYEHHIO B 3TOM HaIPaBJICHUU.

JlocTKEeHHE ATHX IIeJIe Ha YPOBHE OCHOBHOT'O 001Iero 00pa3oBaHus 00€CIIeUnBaCTCs pelIeHUEeM
CJICYIOIINX 3a]1ay:

— npuoOpeTeHne 3HaHuM O JUCKPETHOM CTPOCHUHU BEILIECTBA, O MEXaHUYECKUX, TEIIOBBIX,
JJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUIX;

— an06peTeHHe YMCHI/Iﬁ OITHCBLIBATH U OOBICHATH (bI/ISI/I‘IeCKI/Ie SABJICHUS C UCITIOJIb30BAHUEM
IMMOJIYUCHHBIX 3HaHPII>i;

— OCBOCHHEC MCTOJ0B PCHICHUS HpOCT@ﬁH.IPIX paC‘léTHHX 3a1a4 C UCIIOJIb30BAHUECM (1)I/I3I/I‘IGCKI/IX
MOI[GJIGﬁ, TBOPYCCKUX U MMPAKTUKOOPUCHTHUPOBAHHBIX 3a4a4,

— pa3BUTHE YMEHUN HAOJII01aTh MPUPOIHBIE SIBJICHUS U BBIIOJIHSATH OIBITHI, JJAOOPATOPHbBIE padOTHI U

OKCIICPUMCHTAJIBHBIC UCCIICAOBAHUA C UCITI0JIB30BAHUCM U3MEPHUTCIIbHBIX HpI/I60pOB;

— OCBOCHHE MPUEMOB PabOTHI ¢ MHPOPMAITUEH PUINIECKOTO CONCPIKAHUS, BKITFOYast HH(OPMAIIHIO O
COBPEMEHHBIX JIOCTH)KCHUSAX (U3UKH; aHAIN3 U KPUTHICCKOE OIICHUBAHKE WH()OPMAIINH;

— 3HAKOMCTBO O chepamu MPOPeCCHOHATBHON JIEITeIHLHOCTH, CBI3aHHBIME ¢ (DU3HKOU, U
COBPCMCHHBIMU TCXHOJIOTUAMU, OCHOBAHHBIMU HA JOCTUKCHUAX (1)I/ISI/I‘~IGCKOI\/'I HAaYyKH.
MECTO YYEBHOT' O IPE/IMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBercTtBUM ¢ ®I'OC OO0 dusnka siBusercs 00s3aTeTbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obmero oopazoBanusi. JlaHHas mporpamMma npeycMaTpuBaeT u3ydeHue Gu3uku Ha 0a30BOM ypOBHE B 8
kjacce B 00béMe 70 yacoB mo 2 yaca B HEHEIIO.



COJEPXAHUE YYEBHOI'O IIPEAMETA

Pa3zgea 1. TemyioBble ABJIeHUS

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUUECKONM TEOpUU CTPOEHHMs BellecTBa. Macca M pa3mepbl
aTOMOB M MOJIEKYJ. OIBITHI, TOATBEPIKIAIOIINE OCHOBHBIE MIOJI0KEHUS MOJIEKYJIIPHO-KMHETUYECKOU TEOPUH.

Monenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOTO COCTOSIHUM BemecTBa. Kpucrammyeckue u amopgHbIe Tela.
OObsicHEHHE CBOMCTB ra3oB, )KUJKOCTEN U TBEPABIX TEJI HA OCHOBE MOJIOKEHUN MOJIEKYJIIPHO-KUHETUYECKOM
Teopuu. CMauMBaHME U KallWJUIAPHBIE sABJIEHUS. TEII0BOE paclIMpEeHUE U CKATHE.

Temnepatypa. CBsi3b TEMIIEPATYPhI CO CKOPOCTBIO TEIUIOBOT'O IBUKEHUS YACTHII.

BuyTtpennss sueprust Crioco0bl U3MEHEHUS BHYTPEHHEH SHEprUU: TEIIoNepeaya u COBepIIeHre paboThl.
Bunpbl Tennonepenayn: TeNI0ONPOBOIHOCTb, KOHBEKLINS, U3IyUEHHE.

KonngecTBo TerioTsl. Y aenbHas TEIIOEMKOCTh BEIIECTBA. TeII000MEH U TEIUIOBOE PABHOBECHE.
VYpaBuenue terioBoro 6ananca. [InaBnenue u oTBepeBaHNe KPUCTAIUIMYECKUX BEIIECTB. Y AeTbHAs
teriota rasienus. [TapooOpazoBanue u kouaencanus. Ucnapenue (MC). Kunenue. Y nenpHas temiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT aTMOC(EpPHOro AaBiieHus. BiaxxHocTh Bo3yXa.

DHeprus TOIINBA. Y IeJIbHAs TEIUIOTa CrOpaHUsl.

[Tpunnummne! pabote! TermnoBbix aeurareneil. KITJ[ rerioBoro asurarens. TemioBble IBUTaTEeNU U 3aIIUTa
okpyxatomieit cpenbl (MC). 3akoH coxpaHeHUs U IIPEBpPaLEHHs SHEPTUuu B TeIoBbIX npoueccax (MC).

Hemoncmpayuu

. Habmotenne OpOyHOBCKOTO JIBMKCHUS

. Habmonenue muddysun

. Habmrotenue siBieHN CMaurMBaHUS U KATWJLUISIPHBIX SBIICHUI

. HaGmronenue TerioBoro pacumpeHus Tei

. I3MeHeHune naBieHus ra3a Ipyu I3MEHEHUH 00bEMa U HarpeBaHUH WITH OXJIAXKICHUH
. IlpaBuita u3mepeHus TemmnepaTypbl

. Buzasl Tenuionepenaun

. OxnaxAeHne npu coBepIIeHu paboThl
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. HarpeBanue npu coBepiieHuu paboThl BHEITHUMHU CHIIAMHA
10. CpaBHEHHE TEIUIOEMKOCTEH PA3TMIHBIX BEIIECTB

11. HaOmroneune KAIeHUs

12 .HaGnroieHue MOCTOSTHCTBA TEMIIEPATYPHI TPH TIIaBICHUH
13. Mojenu TemIoBbIX ABATATENIEH

Jlabopamopuusie padbomut u onvimol

1. OnbIThI 10 OOHAPYKEHUIO AEUCTBUSI CUII MOJIEKYJISIPHOTO TIPUTSKEHUS

2. OTBITHI TTO BRIPANIMBAHUIO KPHCTAJLIOB TOBAPEHHOM COJIM MJIH caxapa

3. OTBITHI 110 HAOIIOICHHUIO TETIOBOTO PACIIUPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEIl

4. OmpeneneHue NaBleHUs BO3lyXa B OaJuloHe HINpHUIia

5. OnbITH, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JIABJICHHUS BO3/1yXa OT €ro 00bEMa U HarpeBaHus iIu
OXJIAXKICHUS

6. [IpoBepka rUITOTE3bI IMHEHHOW 3aBUCUMOCTH JUTHHBI CTOJIOWKA JKUJKOCTH B TEPMOMETPHUYECKOM TpyOKe
OT TEMIIEPaTypbl

7. Habmroienne n3MeHeHusl BHYTPEHHEH SHEpruu Tejia B pe3ysibTaTe TeIuionepeadyn U padboThl BHEIIHUX
cui

8. HccnenoBanue siBIEHUS TEIUIOOOMEHA MPU CMEIIMBAHUY XOJIOJHON M TOpSAYEH BOJIBI

9. Onpenenenue KOJIMYECTBA TEIUIOTHI, TOJIy4€HHOTO BOJOU MPHU TEIJI000MEHE ¢ HarpeThiM

MCTAJUNIMYCCKUM LNTUIUHIPOM



10. OnpenencHue yAeTbHOM TETUIOEMKOCTH BEUIECTBA
11. UccnenoBanue npouecca ucnapeHus

12. OnpeneneHue OTHOCUTENBHON BIIAXKHOCTH BO3/IyXa
13. OnpenencHue yaeIbHOM TETUIOTHI TUIABIICHUS JIba

Pasznen 2. 3J1eKTpnqec1me H MAarHuTHbIC ABJICHUSA

Dnektpuzanus Ten. [{Ba pona anekrpudeckux 3apsaoB. BzaumoneiictBue 3apsokeHHbIX Tell. 3akoH Kynona
(3aBUCUMOCTb CHJIbI B3aUMOJICHCTBUS 3aPsKEHHBIX TeJl OT BEJIMYMHBI 3aps10B U PACCTOSHUS MEX]Y TEIaMH).

OnexTpuueckoe nose. Hanpsyx€HHOCTh 351ekTpruueckoro nois. [IpuHiun cynepno3sunum 31eKTpUIECKUX
noJiei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu anexTpuueckux 3apsiioB. JIeMEeHTapHbIN diiekTpudeckuil 3apsa. Ctpoenue aroma. [IpoBogHuku
U IURJIEKTPUKH. 3aKOH COXPaHEHMSI SJIEKTPUUECKOTO 3apsijia.

DNEeKTpUUECKUN TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOI0 TOKA. MICTOUHHKH ITOCTOSIHHOTO TOKA.
JlefcTBUS 37EKTPUUYECKOT0 TOKA (TEIJI0BOE, XMMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKHM TOK B HKHUIAKOCTAX
U rasax.

Onexrpuueckas 1enb. Cuia Toka. DiekTpuyeckoe HanpsikeHue. CorpoTHBIIEHUE TPOBOJAHUKA. Y IeIbHOE
COIIPOTHBIIEHHUE BellecTBa. 3akoH OMa i yyacTka uenu. [locnenoBarenbHoe U apaiebHOE COSTUHEHNE
IPOBOJTHUKOB.

PaboTa 1 MOLTHOCTB 371EKTPHUUECKOro Toka. 3akoH J[xoyns— JleHna. DnekTpudeckue Lenu 1 noTpeduTenu
3JIEKTpUUECKOl sHepruu B ObITy. KopoTkoe 3ambikaHue.

ITocTrosiHHBIE MarHUTHI. B3anMoneiicTBue MOCTOSHHBIX MarHuTOB. MarHutHoe nosie. MarHuTHoe moiie
3eMJIM U ero 3HaueHue JUIs xKU3HU Ha 3emute. OnbIT Dpcreaa. MarHUTHOE MOJIe 3IEKTPUUECKOro TOKa.
[TpuMeHeHne 371EKTPOMAarHUTOB B TeXHUKe. J[efiCTBE MarHUTHOIO MOJIs HA IPOBOJAHUK C TOKOM.
ONEeKTpOoABUTaTENb IOCTOSHHOTO TOKA. Mcronp30BaHue AIEKTPOABUTaTENEH B TEXHUYECKUX YCTPONUCTBAX U
Ha TPaHCIOpTE.

OnbiTel @apajes. SIBneHue anekTpoMaraHuTHON HHAYKIMHU. [IpaBuiio Jlenna. Dnexkrporeneparop. Crioco6s
MOJTyYEHUs JIEKTPUUECKON SHEPTHH. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX UICTOYHUKAX SHEPTHH.

Hemoncmpayuu
OnexTpuzanus Tei
JIBa poJia 3JIEKTPUUECKUX 3apsIIOB M B3aUMOJEHCTBUE 3apsyKEHHBIX TEI
YCTpoUCTBO U AEUCTBUE DIIEKTPOCKOIIA
DnexTpocTaTuuecKas HHAYKIHS
3aKOH COXpaHEHHUs MEKTPUIECKUX 3aPAI0B
IIpoBOAHMKY U TUDIEKTPUKU
MonenpoBaHu€e CUIOBBIX TUHUH AIEKTPUYECKOTO MOJIS
M cTOuHMKH IOCTOSTHHOTO TOKA

© o NO AW E

JlelicTBUS DIEKTPUUECKOTO TOKA
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. MO,I[CJ'H/IpOBaHI/Ie HCBO3MOXXHOCTH pa3JCIICHUA IIOJOCOB MarHuTa

-
\‘

. MO,I[CJ'II/IpOBaHI/Ie MAarHUTHBIX MOJEH IMOCTOSHHBIX MAarHUTOB
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. OnsIT OpcTena



19. MarauTHOE TI0JIe TOKA. IJIEKTPOMArHUT

20. JleiicTBME MarHUTHOTO TIOJISI HAa MTPOBOJTHUK C TOKOM

21 DneKkTpoaBUTATENb MIOCTOSTHHOTO TOKA

22. ViccnenoBaHue SIBJICHHSI QJIEKTPOMArHUTHOW WHIYKIIHH

23. OnbrTel Dapanes

24. 3aBUCUMOCTH HaNPABJICHHUS MHIYKIIMOHHOTO TOKa OT YCJIOBHUU €ro BOSHUKHOBEHUS
25. DneKTporeHepaTop MOCTOSTHHOTO TOKA

Jlabopamopuwvie padbomot u onvimot

OMBITHI 10 HAOTIOACHUIO ICKTPU3AINH TET UHIAYKIMEH U TIPU COPUKOCHOBEHUN
HccnenoBanue NEHCTBHS SJICKTPUUECKOTO OIS HA IIPOBOIHUKH U TUAJICKTPUKH
CoOopka u mpoBepka padOTHI JIEKTPUUECKOM LETTH MTOCTOSTHHOTO TOKa

W3mepenne u peryIupoBaHie CHITbI TOKA

o s~ wnh e

W3MmepeHue U peryInpoBaHNe HAIPSKEHUS

6. HccienoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYILETO Yepe3 pe3ucTop, OT CONPOTUBIIECHHS PE3UCTOpa U
HaIPsDKEHUS Ha PE3UCTOpe

7. OmbITbI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb JIEKTPUUYECKOIO COITPOTHBIICHUS IPOBOJAHUKA OT €r0 JUINHBI,
IUIOLIA/IN TIOTIEPEYHOI0 CEUEHUS U MaTepuaila

8. IIpoBepka mpaBuia CI0XXKEHUS HANIPSDKEHUM IPU MOCIIE0BATEIbHOM COEIMHEHUH JBYX PE3UCTOPOB

9. TIpoBepka mpaBuia Jisi CHIIBI TOKA IPY MAPAJUIETLHOM COSTMHEHUH PE3HCTOPOB

10. Onpenenenne pabOTHI IMEKTPUUECKOTO TOKA, UAYIIETO YEPE3 PE3UCTOP

11. OnpeneneHne MOMIHOCTH AIEKTPUUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE

12. UccnenoBanue 3aBUCUMOCTH CHITBI TOK, WIYIIETr0O Yepes3 JIaMIIOUKY, OT HalpsDKEHUS Ha Hel

13. Onpenenenne KI1J] nHarpeBatens

14. UccnenoBanue MarHUTHOT'O B3aUMOJEHCTBUSI TIOCTOSIHHBIX MarHuTOB

15. 3yueHne MarHUTHOTO MOJISl IOCTOSIHHBIX MarHUTOB IPU UX 0ObETUHEHUH U Pa3/IeICHUU

16. MccnenoBanue AEUCTBUS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCHUMOCTb CUJIbI B3aUMOEHCTBHS KaTYLIKU C TOKOM M MarHuTa oT
CWJIBI TOKA U HalpaBJIEHUS TOKA B KaTyIIKe

18. Nzyuenue neiicTBUs MArHUTHOTO TTOJISI HA IPOBOTHHUK C TOKOM

19. KoHcTpyupoBanue M u3ydeHue paOoThl AIIEKTPOABHUraTeNs

20. U3zmepenne KII/] anekTpoaBurateibHOM yCTaHOBKH

21. OnBITHI 110 UCCIICAOBAHUIO SIBICHUS 3JI€KTPOMAarHUTHON MHIYKIIMU: UCCIIEI0BaHNE U3MEHEHUI
3HAUEHUS U HAIIPaBJICHNUs NHIYKIIMOHHOTO TOKa



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

N3yyenne pus3mnku B 8 Kjlacce HANpaBiICHO Ha TOCTHXKEHUE 00YUYaIOUTUMUCS THYHOCTHBIX,
METAaIPEIMETHBIX U MPEIMETHBIX PE3YIbTaTOB OCBOCHHS YU€OHOTO MpEeIMeTa.

JIMYHOCTHBIE PE3YJIBTATbBI
Ilampuomuueckoe 6ocnumanue:
— TPOSIBJIICHUE HHTEpeca K UCTOPUU H COBPEMEHHOMY COCTOSTHHIO POCCHICKON (PH3UUECKO HAYKHU;
— IICHHOCTHOE OTHOILICHHE K JOCTHKCHHUSIM POCCUUCKUX YUEHBIX (PU3HUKOB.
I'pasicoanckoe u 0yxo6no-upascmeennoe ocnumanue:

— TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKIEHUHU OOIIECTBEHHO-3HAYMMBIX U 3THYECKUX MTPOOIIEM,
CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHUEM JTOCTH)KEHUH (PHU3HKH;

— OCO3HAaHHEC BaA’)KHOCTU MOPAJIbHO-3THYCCKUX NPUHIUIIOB B ACATCIBHOCTU y‘IéHOFO.
Icmemuueckoe gocnumanue:

— BOCIIPHUATHE 3CTETHUECKUX Ka4eCTB (PU3NIECKOM HAyKH: €€ TapMOHMYHOTO IOCTPOCHHUS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

l[ermocmu HAYYHO20 NO3HAHUA:

— OCO3HaHHC LICHHOCTHU (1)I/ISPI‘I€CKOI>'I HAayYKH KaK MOIITHOT'O MHCTPYMCHTA IMIO3HAHUA MHUPA, OCHOBbBI
Pa3sBUTHUA TeXHOHOFHﬁ, BasKHEHIIICH COCT&BJ’IHIOH.ICIZ KYJBbTYPBbI;

— pa3BUTHE HAYYHOH JIF0O003HATENILHOCTH, MHTEpPECA K UCCIIEOBATENBCKOMN JIeATETbHOCTH.
Dopmuposanue Kyabmypol 300p06b5 U IMOUUOHATLHO20 O1A20N0NYYUA:

— OCO3HaHHe LIEHHOCTH 0€30MacHOro 00pa3a KU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM MUPE,
Ba)XHOCTH MPABHII O€30MAaCHOTO MOBECHHUS Ha TPAHCIIOPTE, Ha IOPOTaX, C ANEKTPUUECKUM H TEIIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHSIX;

— c(opMHpOBaHHOCTh HaBbIKa pe(IeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMHUOKY M TaKOIo Xke MpaBa y
JIPYroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC Y4aCTHC B pCHICHUHN ITPAKTUYICCKUX 3aJa4 (B paMKax CEMbH, IIKOJIbI, TOPOAA, Kpa}l)
TEXHOJIOTUYECKOM M COLIMAJIbHOM HaIIpaBJICHHOCTH, TpCGYIOH_II/IX B TOM 4YHUCJIC U (I)I/ISI/I‘-ICCKI/IX 3HaHI/II71;

— MHTEpec K MPaKTHUECKOMY H3YyYEHHUIO Mpodeccuid, CBA3aHHBIX C (PUUKOI.
JKonocuueckoe eocnumanue:

— OpUCHTAllUA Ha TPUMCHCHUC (1)I/I3I/IquKI/IX 3HAHUH JJIs1 peuicHud 3a/1a4 B obactu Opr)KaK)IJ_ICﬁ
CpCAbl, IIIaHUPOBAHUA ITOCTYIIKOB U OIICHKU UX BO3MOKHBIX MMOCJEACTBHUI JJIs oxpyxcaromeﬁ CpCakbl;

— OCO3HaHME INIOOATBHOTIO XapakTepa HKOJOTHYECKUX IPOOJIeM U IMyTel UX peIIeHus.

Aoanmayusa odyuarouecoca K U3MEHAIOUWUMCA YCI08UAM COUUATbHOU U RPUPOOHOIL CPedbl:

— MOTPeOHOCTh BO B3aMMOIEHCTBUU IIPU BHITIOJTHEHUH UCCIIEIOBAaHUI U MTPOEKTOB (PU3HUECKOI
HAIPABJIEHHOCTH, OTKPBITOCTH OIBITY U 3HAHUSM JIPYTHX;

— IOBBIIICHUC YPOBHA CBOEM KOMIIETEHTHOCTH 4Cpe3 MPAKTUUCCKYIO ACATCIBbHOCTD,

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



TUTIOTE3bl 0 (PU3NYECKUX OOBEKTAX W SBJICHUSX;
— OCO3HaHHE Ne(HUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 00J1aCTH (DU3UKH;
— IJJAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETEHNUH HOBBIX (DM3MYECKHUX 3HAHUN;

— CTPEMIICHUEC aHAJIM3UPOBATh U BBIABJIATE B3AUMOCBA3U IIPUPOIEL, O6HI€CTBa 1 5KOHOMHKH, B TOM
YHCJIC C UCITIOJIb30BAHUEM (bl/ISI/ILIeCKI/IX 3HaHI/II>'I;

— OIICHKA CBOUX JICUCTBHH C YUETOM BIUSHHS HA OKPYXKAIOILYIO CPEIY, BOZMOMKHBIX II00ATBHBIX
OCJIEJICTBUH.

METAINPEIMETHBIE PE3YJIBTATbBI

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

ba3zoewie nocuueckue oeiicmeun:
— BBISIBJISThH M XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUH);
— YCTaHABIIMBATh CYIICCTBEHHBIN MPU3HAK KJIacCU(DUKAIIMHA, OCHOBAHUS JIJIsl 0000IICHUS U CPAaBHEHUS;

— BBIIBIISITH 3aKOHOMEPHOCTH M IPOTHBOPEUHSI B pacCMaTpUBAEMbIX (DaKkTaX, JAHHBIX M HAOIIOACHUSX,
OTHOCSIIUXCS K (PU3NYECKUM SIBJICHUSM;

— BBIABJIATb NPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YUCHHUU (bPIBI/I‘-IeCKI/IX SIBIICHUH U IMpOoLCCCOB;
ACJIaTh BbIBOJAbI C UCIIOJIb30BAHHUEM JCAYKTUBHBIX U NHAYKTHBHBIX YMO38.KJ'II-O‘I€HI/II7I, BbIABHUI'ATh
THITIOTE3bI O B3AaUMOCBA3AX (bPISI/I‘ICCKI/IX BCIINYHH,

— €aMOCTOSATENbHO BbIOMpaTh cr1oco0 peleHus yueOHol Gpu3nueckoi 3a1aun (CpaBHEHUE HECKOJIBKUX
BapHaHTOB pellIEeHUs, BEIOOp Hanbosee MOAXO0IALIET0 ¢ yUETOM CaMOCTOSATEIbHO BbIIETICHHBIX
KpUTEPHEB).

ba3zoevie uccnedoeamennvckue oeiicmeun:
— HCIOJIb30BaTh BOIPOCHI KaK UCCIIEOBATEIbCKUI HHCTPYMEHT MO3HAHUS;

— MPOBOJUTH M0 CAMOCTOSITENILHO COCTABIIEHHOMY IUIAHY OIIBIT, HECIOXKHBIN (PU3NUYECKUN

OKCIICPUMCHT, HEOOJIBIIIOE HUCCICIOBAHUC (1)I/I3I/I‘-I€CKOFO SIBJICHUSA,

— OHICHHBATb HAa IPUMCHUMOCTH U JOCTOBECPHOCTDH I/IH(l)OpMaI_II/IIO, MOJIYUCHHYIO B XOJ€ UCCIICAOBAHUA
HJIN DKCIICPUMCHTA,

— CaMoCTOSATENTHHO (GOPMYIUPOBATH OOOOIIEHUS U BHIBOBI IO pe3yJibTaTaM MPOBEAEHHOTO
HaOJII0JICHHS, OTIBITA, UCCIICIOBAHMUS;

— HPOTHO3UPOBATH BO3ZMOKHOC JlanLHeﬁmee Pa3sBUTHC (1)I/I3I/IIIeCKI/IX IIponecCoOB, a TAKIKEC BbIABHUI'aTh

MIPEIOJIOKEHUST 00 UX PA3BUTHU B HOBBIX YCIOBUSX M KOHTEKCTaX.
Paooma c unghopmayuei:

— TIPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IPH MOKCKE U 0TOOpe HHPOPMALIUU HITH
JAHHBIX C Y4ETOM MPEATIOKEHHOHN yueOHOH (pu3nuecKon 3a1auu;

— aHaAJTU3UPOBaTh, CUCTEMAaTH3UPOBATh U HHTEPIIPETUPOBATH MH(OPMAIIHIO Pa3IMYHBIX BUIOB U GOpPM
MIpe/ICTaBJICHMUS;

— CaMOCTOSITEIbHO BbIOMPAaTh ONTUMANIBbHYIO (hOpMY MpeCcTaBlIeHUss HHOPMAUU U WILUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECTIOKHBIMU CXEMaMU, TarpaMMaMu, HHOW IpaduKoi U X KOMOMHALIUSMH.

YHuBepcaabHble KOMMYHUKATUBHBIC IEUCTBUS



Obwenue:

— B X0j1e 00CYX/IeHUs y4eOHOr0 MaTepHaia, pe3yabTaToB Ja00paTOPHBIX PAdOT U MPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIIECTBY OOCYX/1aeMO TEMBI M BBICKAa3bIBaTh UICH, HAIICJICHHBIC HA PEIICHHUE 331a4l U
HOJIepaKaHUE 0JIaroKeNaTeIbHOCTH OOIIECHNS;

— COIIOCTABJIATH CBOU CYXKACHUA C CYKACHUAMU APYTHUX YHYaCTHUKOB JHaJiora, 06Hapy>I(I/IBaTB
pas3IMiIuc u CXO0ACTBO HOBHHHﬁ; BBIPpAXAaTh CBOKO TOUKY 3PCHHA B YCTHBIX M IMCbMCHHBIX TCKCTAX;
HY6J'II/ILIHO MMPEACTABIIATH PE3YyJIbTaThbl BBIIIOJHECHHOI'O (1)I/I3I/IquKOI‘O OIIbITa (BKCHepI/IMeHTa,
HCCIICIOBAaHUA, HpOGKTa).

Coemecmnasn deamenvHocms (COmpyOHUYECmeo):

— MOHUMATh U UCIIOJ30BATh MPEUMYIIIECTBA KOMAHHON ¥ HHIUBUYaTbHOU PaOOTHI IPU PEIICHUU
KOHKPETHOU (hU3MUECKOM MpOOIEMBL;

— HPHUHUMATH LCIIN COBMECTHOM ACATCIIBHOCTH, OPTaHNU30BbIBATH I[CflCTBI/I?I no €€ JOCTHKECHHUIO:

pacupeaciiTb poJiu, O6CY)KI[aTL MpoHECChl U PC3YyJIbTATHL COBMECTHOM pa6OTbI; O606H_IaTB MHCHUA
HECKOJIBbKHX J'IIO,I[GI‘/'I;

— BBIIIOJHATH CBOIO 4aCTb pa6OTI)I, A0CTUTrasA KAYCCTBCHHOTI'O pE3yJibTaTa 10 CBOEMY HAIIPABJICHUIO U
KOOPAUHHPYA CBOU IlGﬁCTBHSI C APYTYMMH YWICHAMU KOMAaHAbI;

— ONICHHMBATh KAa4CCTBO CBOCTO BKJIaJa B O6HII/H>'I IMPOAYKT I10 KPUTCPUAM, CaMOCTOATCIILHO

C(bOpMYHI/IpOBaHHBIM yY4aCTHUKaMU B3aUMOJCHCTBHUS.

YHuBepCaIbHbIE PEryIATUBHBIC NEUCTBUSA

Camoopzanumuuﬂ:

— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYaIUAX, TPEOYIOMIHNX AJs pelieHus] GU3MIECKUX
3HAHUIM;

— OPHUEHTHUPOBATHCS B PA3JIMYHBIX MOJX01aX MPUHATHS peIIeHUH (MHIUBUAYaIbHOE, IPUHSATHE
pellieHus B TpyMIe, MPUHITHE PEeILIeHUH TPYyIo);

— CaMOCTOSTENIbHO COCTABJIATh AITOPUTM pelleHHs (PU3NIECKOH 3a/1a4y WIN IJIaHA UCCIIEI0BAHMUS C
y4E€TOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTHPOBATh MpelaraeMble
BAPUAHTHI PELLICHUN;

— Jenath BIOOp U OpaTh OTBETCTBEHHOCTH 3a PEILICHHUE.
Camoxonmpons (peghnexcus):
— JaBaTb aACKBATHYIO OLICHKY CUTYallUH W NpcjiaraTs IjiaH eé U3MCHCHU,

— OOBSCHATH NPUYUHBI TOCTHKEHUS (HETOCTHXKEHHS ) Pe3yJIbTAaTOB ACSITENIbHOCTH, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIIBITY;

— BHOCHUTb KOPPEKTHUBBI B ACITEIHHOCTD (B TOM YUCIIE B XOJ BBHIOJHEHUS (PU3UUECKOTO UCCIIETOBAHUS
WJIM NIPOEKTA) HA OCHOBE HOBBIX O00CTOSITENLCTB, U3MEHUBILINXCS CUTYallMi, YCTAHOBJIEHHBIX OLINOOK,
BO3HUKIIUX TPYAHOCTEH;

— OICHUBATb COOTBCTCTBUEC PE3YJIbTAaTa LICJIIN U YCIIOBUAM.

3M01{MOHa./leblﬁ UHmeslieKkm:

— CTaBUTH ce0s1 Ha MECTO JIPYrOro YeJIOBeKa B X0JI€ CIOpa WK AUCKYCCHU Ha HAyYHYIO TEMY,
ITIOHUMATb MOTUBBI, HAMEPEHHUS U JIOTUKY IPYTroro.



Ilpunamue ceds u opyzux:

— TpU3HABaTh CBOE MPaBO Ha OMMOKY MPH pelieHnH GU3NUYECKUX 3a/1a4 WK B YTBEPKACHUAX HA

Hay4HbIE TEMbI M TAKOE K€ MPaBo JAPYToro.

NNPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTPAXKATh CHOPMHUPOBAHHOCTH Y 00YHAFOIIIUXCS

YMCHHM:

— HCIOJIb30BATh IIOHATHA: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE ABHKEHUE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHMS BEIIECTBA, KPUCTAIUINYECKHE U aMOP(HBIE Tella, HACBILICHHBIH U HEHACHI -
LICHHBIN Map, BIaXKHOCTh BO3AyXa; TEMIIEpaTypa, BHYTPEHHA SHEPTUs, TEIJIOBOW JIBUTaTElb;
JJIEMEHTAPHbIN 2JIEKTPUYECKUAN 3apsil, IEKTPUUIECKOE T10JI€, IPOBOJHUKHU U AUDJIEKTPUKH, TIOCTOSHHBIN

AIEKTPUUECKUN TOK, MATHUTHOE T0JIC;

— pa3nuyaTh SBJICHUS (TEIIOBOE pacIIupeHue/cKkaTie, TeIUIonepeada, TeIIoBOe paBHOBECHE,
CMayrBaHUe, KallWJUISIPHBIE SIBJICHUS, UCIIAPEHUE, KOHICHC AL, TIJIABJICHUE, KPUCTAIIIM3alUs
(oTBepaeBaHue), KUIIEHUE, TEIUIONEpeiaya (TEIIONPOBOIHOCTh, KOHBEKIIHS, H3TyUYEHHUE); AICKTPU3ALU
TeJI, B3aUMOJICHCTBUE 3apSA0B, JEHCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJECHCTBUE
MarHuTOB, JI€WCTBUE MArHUTHOTO MOJIS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHuTHasE MHAYKIIMS) IO OMH -
CaHMIO UX XapaKTePHBIX CBOMCTB M HA OCHOBE OMBITOB, IEMOHCTPUPYIOLINX JaHHOE (U3UUYECKOE

SBJICHHUC,

— pacrno3HaBaTh MPOSIBICHUE NU3YYEHHBIX (PU3NUECKUX SBJICHUI B OKPY’KaIOLEM MHUPE, B TOM YHCIIE
¢bu3nyeckue SBJICHUS B IPUPO/IE: TOBEPXHOCTHOE HATSKEHNUE U KallUJUIIPHbIE SBJICHUS B IPUPOJE,
KpHUCTaJUIBl B Ipupoze, uzinydenue CosHia, 3aMep3aHue BOA0EMOB, MOPCKHE OpU3bl, 00pa3oBaHue
POCBI, TyMaHa, UHes, CHeTa; 3JIeKTpUUECKUe sIBIEHUS B aTMochepe, SJIEKTPUIECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJ1e 3eMIIH, APei MO0 COB, pOJIb MATHUTHOTO 1OJIS AJIS )KU3HU Ha 3eMJIe, NOJISIPHOE CH-
SIHUE; TIPU 3TOM NEPEBOIUTh MPAKTUUECKYIO 3a]]auy B YUEOHYI0, BBIJIENSTH CYIlI€CTBEHHBIE

CBOMCTBA/MPU3HAKN (PU3NUYECKUX SBIICHUI;

— OIIHNCBIBATb U3YYCHHBIC CBOMCTBA T€Il U (1)I/ISI/I‘ICCKI/IC SIBJICHUS, NCTIOJIb3YS (I)I/I3I/I‘-ICCKI/IG BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHSS SHCPIUsl, KOJIMYCCTBO TCILIOTHI, YACIIbHAA TEIUIOEMKOCTh BCIICCTBA,
yACJIbHAd TCIJIOTA IJIABJICHUS, YACIbHAA TCIIJIOTA nap006pa30BaHI/I;1, YAC/IbHAA TCIJIOTAa CTOPaAHUSA
TOIIJINBA, KOB(I)(I)I/II_II/IGHT MMOJIE3HOI'O JCMCTBHUS TEIIOBOM MalInHbI, OTHOCUTCJIbHAA BJIA’)KHOCTH BO3yXa,
BHGKTpI/I‘ICCKI/Iﬁ 3apsand, CUjia TOKa, SJICKTPHUICCKOC HAIIPAKCHUC, COIIPOTUBIICHUC ITPOBOJAHNKA, YACIIBHOC
CONMPOTUBJICHUEC BCIICCTBA, paGOTa 1 MOIIHOCTD 3JICKTPHYICCKOT'O TOKa); IIpU ONMHUCAaHUU TPABUIIBHO
TPAKTOBATH (I)I/ISI/I‘-ICCKI/Iﬁ CMBICJT UCITOJIB3YCMbIX BCJIIMYUH, 0003HAYCHUS U CAVMHUIIbI (pI/IBI/I‘-ICCKI/IX
BCJIIMYHH, HAXOJHUTDH (I)OpMYJ'ILI, CBA3BIBAIOIIUC NTAHHYTO (I)I/I3I/I‘-ICCKYIO BCJIMYHHY C APYT'UMU BCIIMUMHAMU,
CTPOUTH rpa(bm(n HU3YYCHHBIX 3aBHCUMOCTEM (pI/IBI/I‘-ICCKI/IX BCJIIMYHH,

— XapakKTCPU30BaATh CBOMCTBA TECII, (bHBI/IquKI/Ie SABJICHUA U IPOLCCCHI, UCITOJIB3Ysd OCHOBHEBIC

IIOJIOKECHU S MOJ'IGKy.]'ISIpHO-KHH@TH‘I@CKOﬁ TECOpHHU CTPOCHUA BEUICCTBA, IPUHIUIT CYTICPITIO3ULIUN oaen
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEeHHs 3aps/ia, 3akoH Oma JuIsl ydacTka Lemnu, 3akoH Jxoys -
Jlenma, 3aKoH coXpaHeHHs SHEPTUU; IPU ITOM JaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alHChIBATh

€ro MaT€MaTHU4€CKOC BBIPAXKCHUC,

— OOBICHATH (PU3NUYECKUE TPOLIECCH U CBOMCTBA TEJI, B TOM YHUCIE U B KOHTEKCTE CUTyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BISBIATH IPUUNHHO-CIICACTBEHHBIE CBS3H, CTPOUTH 00BsIC-
HeHHe u3 | - 2 JOTHYECKUX I1aroB ¢ onopoit Ha 1 - 2 u3y4eHHBIX CBOWCTBA (PU3UUECKUX SIBJICHHM,
($U3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH; pelaTh pacyéTHbIE 3a7jauil B 2 - 3 IEHCTBUSA, HCIIONB3YS



3aKOHBI ¥ (POPMYJIBI, CBSA3BIBAIOLINE (PU3NYECKUE BEIMYMHBI: HA OCHOBE aHAlIM3a yCIOBUS 3a7aun
3aMuChIBaTh KPATKOE yCIOBHE, BBIBIIATH HEIOCTATOK JAHHBIX JUIsl pEIICHUS 3aJa4l, BEIOUPATh 3aKOHbI
1 (hopMyIIbl, HEOOXOIUMBIE JUIsl €€ PelleHus], IPOBOIUTh PACYETHI M CPAaBHUBATH MOJyUYEHHOE 3HAUCHUE
(bu3nyecKoil BEIMYNHBI C U3BECTHBIMU JAHHBIMU;

— paciio3HaBaTb Hp06HeMH, KOTOPBIC MOKHO PCHINTDL IIPHU IMMOMOIIU (bl/ISI/I‘leCKI/IX MCTOHOB; UCIIOJIB3YA
OIMMCAHUE UCCICA0BAHMS, BEIACIATE IIPOBEPACMOC MTPCAINIOTO0KEHUE, OLICHUBATh IIPAaBUJIBHOCTD ITOPAJAKaA
IIPOBCACHUA UCCIICA0BAaHM, ACJIaTh BBIBOABI;

— MPOBOJUTH OMBITHI MO HAOIIOIEHUIO GU3UUYECKUX SIBJICHUHN WK (PU3UYECKUX CBOUCTB Tell
(KanmuJUIApHBIE ABICHUS, 3AaBUCIMOCTD JAaBICHHS BO3/1yXa OT €ro 00bEéMa, TEMIIEpaTypbl; CKOPOCTH MPO-
I[ecca OCTHIBAHUS/HATPEBAHUS IPY M3IYYEHUH OT LBETA U3JTy4aroIIel/mOrI0IAlonel HOBEPXHOCTH;
CKOPOCTb MCIIAPEHHUsI BOJIbI OT TEMIIEPATYPhI JKUIKOCTH U IIOIIAN €€ IOBEPXHOCTH; MIEKTPU3ALIU TEI
Y B3aUMOJICVCTBUE IEKTPUUECKUX 3apsI0B; B3aUMOJCHCTBHE ITIOCTOSIHHBIX MarHUTOB, BU3YyaIU3allus
MArHUTHBIX MOJIEN MOCTOSHHBIX MATHUTOB; AEHCTBUS MArHUTHOT'O TIOJISI HA TPOBOJAHUK C TOKOM,
CBOWCTBA 2JIEKTPOMAarHuTa, CBOMCTBA HJIEKTPOABUTATENIS IOCTOSTHHOTO TOKA): (hOpMyITupoBaTh
IIpOBEpsieMbIE NIPEIIOJIOKEHUS, COOMPATh YCTAHOBKY U3 IIPEJI0KEHHOTO0 000PYOBAHUS; OITUCHIBATH
XOJ1 OTBITa U (POPMYIIUPOBATH BBHIBOJIBI;

— BBbIIIOJIHATD MPAMBIC U3MCPCHUS TEMIICPATYPHhI, OTHOCUTEIBbHON BJIAXKHOCTH BO3yXa, CUJIbI TOKaA,
HAIps>KCHUA C UCITOJIb3OBAHUEM aHAJIOT'OBBIX HpI/I60p0B 1 JaTYUKOB CI)I/IBI/I‘-IGCKI/IX BCJIIMYHH, CPAaBHHUBATHb

PE3YJIbTAaThI I/ISMepeHI/Iﬁ C y‘{éTOM 3aJaHHOM a0COJIFOTHOM MMOTPCIIHOCTH;

— MPOBOJUTH MCCIIEIOBAHUE 3aBUCUMOCTH OJTHON (PM3NYCCKOW BETUYHHBI OT JIPYTOH C
WCII0JIb30BAaHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTH COMTPOTUBIICHHS IIPOBOAHUKA OT €T0 JJIUHBI,
IJTIONIAAN TONEPEYHOTO CEYEHHUSI M YIEJIBHOTO CONPOTHUBIIEHUS BELIECTBA IPOBOJIHUKA; CUJIBI TOKA,
HJIYLIETO Yepe3 MPOBOAHUK, OT HANPSXKEHUS HAa IPOBOJHUKE; UCCIIEN0BAHUE ITOCIEI0BATEIBHOIO U Ma-
PAILIENBHOTO COeTUHEHHUH MPOBOTHUKOB): TNIAHUPOBATH UCCIIEOBaHNE, COOMPATh YCTAHOBKY U
BBITIOTTHATH H3MEPEHUS, CIIEAYs MPEAT0KEHHOMY TUTaHy, PUKCUPOBAThH PE3YIbTaThl MOTYyUYEeHHOU
3aBHCHMOCTH B BHJI€ TaOIUI[ ¥ TPaHKOB, JENaTh BEIBOBI [0 pPE3yIbTaTaM HUCCIEIOBAHNUS;

— IPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJINYUH (yAeIbHas TEMIOEMKOCTDh BELIECTBA,
COIPOTHBIIEHUE MPOBOIHUKA, pa0OTa U MOIIHOCTb AIEKTPUUECKOT0 TOKA): TNIAHUPOBATh U3MEPEHMUS,
coOupaTh IKCIEPUMEHTATIBHYIO YCTAHOBKY, CJI€Lysl PEAJI0KEHHON MHCTPYKIINH, U BBIYUCIISATH

3HAYEHUE BEJINYMHBL;
— co0uro1aTh IpaBUiia TEXHUKU 0€30MacCHOCTH MPH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

— XapaKTCPU30BaAThb ITPUHIIUIILL JeHCTBUSA HN3YUCHHBIX HpI/I60pOB N TCXHUYCCKHX yCTpOﬁCTB C OHOpOﬁ
Ha UX OIIMCaHHuA (B TOM YHUCJIC: CUCTEMA OTOIUICHUA JOMOB, THTPOMETP, ITapoOBas Typ6I/IHa, aMIICpMCETp,
BOJIBTMETD, CUETUYHUK BHCKTpH‘{CCKOﬁ SHECPIrHHU, SJICKTPOOCBECTUTCIILHBIC HpI/I60pBI, HarpeBaTCJIbHbIC
3HCKTpOl'IpPI60pBI (HpI/IMCpBI), QJICKTPHUYCCKUC MTPCAOXPAHUTCIIN; DJICKTPOMAlrHUT, SJICKTPOABUTATCIIb
IIOCTOSHHOI'O TOKa), HCIIOJIb3YA 3HAHUA O CBOMCTBaAX (1)I/ISI/I‘{CCKI/IX SIBIICHUI U HCOGXO)II/IMLIC
(bI/ISI/I‘-ICCKI/IC 3aKOHOMCPHOCTH,

— pacro3HaBaTh MPOCTbIe TEXHUUECKHE YCTPOMCTBA U U3MEPHUTENbHBIE TPUOOPHI IO CXEMaM U
CXEMAaTUYHBIM PUCYHKaM (5KHJKOCTHBI TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUTaTEIb
BHYTPEHHETO CTOPaHMsI, HJIEKTPOCKOII, PEOCTaT); COCTABIIATH CXEMBI AJIEKTPUUECKUX IIeTIeH C
MOCJIeI0BATEIbHBIM U apaJlJIebHBIM COSIMHEHUEM AIIEMEHTOB, pa3inyasl yCIOBHbIE 0003HAUCHUS

OJICMCHTOB 2JICKTPHUYCCKUX ueneﬁ;

— TPUBOJAUTH IPUMEPHI/HAXOIUTh HH(OPMAIIHIO O TPUMEPAX MPAKTHUYECKOTO HCIIOIb30BAHMS



(bu3MUECKUX 3HAHHI B TIOBCETHEBHOM JKU3HHU AJIs 00ecTieueHus: 6€30MacHOCTH Tpu 00palieHuu ¢ mpuoo-
paMH U TEXHHYECKUMH YCTPOUCTBAMH, COXPAHEHHS 3[I0POBbS H COOTIOJICHHSI HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPYIKAIOLIEN CPENE;

— OCYILECTBIIATh MOUCK MH(POpMaLUKU GpU3HUECKOro coaepxanus B cetu HTepHeT, Ha OCHOBE
UMEIOIINXCS 3HaHUH U IyTEM CpaBHEHUS JIOMOJIHUTENIbHBIX MCTOYHUKOB BBIIEISTh HH(POPMALIUIO,
KOTOpas SABJSETCS MPOTUBOPEUUBOM HITM MOKET OBITh HETOCTOBEPHOI;

— HCIIOJIb30BATh MPH BBHIOJHEHUH YUEOHBIX 3a[JaHUIl HAYYHO-TIOMYJISIPHYIO JIUTEPaTypy GU3HIECKOTo
COJIep>KaHusl, CIIPAaBOYHbIE MaTepHalibl, pecypchl ceTu IHTepHeT; BlaJeTh NpuéMamMu
KOHCIIEKTUPOBAHUSA TEKCTA, MpeoOpa3oBaHusi UH(HOPMALIUK U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

— C03/1aBaTh COOCTBEHHBIC MMUCbMEHHBIE U KPATKHE YCTHBIE COOOMIeHNUs, 000011ast HH(pOpMaIuio u3
HECKOJIbKUX UCTOYHUKOB (DU3MUECKOTO COACPIKaHMUs, B TOM YMCIIE ITyOJIUYHO MPECTABIIATh PE3YIbTaThI
MPOEKTHOM HITH MCCIIEIOBATENBCKOM IESITENbHOCTH; IIPH 3TOM IT'PaMOTHO MCIIOJIb30BaTh U3YYEHHBIN

MOHATUIHBIN anmapaT Kypca (U3UKH, CONPOBOXKAATH BHICTYIUICHUE MTPE3EHTALIUEH;

— IIPH BBIITOJIHCHHUHU y‘IC6HLIX IIPOCKTOB U HCCIEI0OBaHUM (1)I/ISI/I‘I€CKI/IX IIpoueCCOB PaACIpCaACIIATh
00513aHHOCTH B T'pynarie B COOTBETCTBHUU C ITOCTABJICHHBIMU 3ala4aMu, CJICANUTD 34 BBIIIOJIHCHUCM I1JIaHA
HeﬁCTBHﬁ H KOPPCKTHUPOBATH €TI0, a/ICKBATHO OICHUBATDH COOCTBEHHBIH BKJIaZ B ACATCIIBHOCTDb I'PYIIIILL;
BBICTPpanBaThb KOMMYHHUKATUBHOC B3aHMOﬂeﬁCTBHe, IMPOABJIAA TOTOBHOCTD pa3pCiliaTb KOH(I)J'II/IKTBI.



TEMATHYECKOE IINITAHUPOBAHUE

TBOPEHUEM PA3/IMYHbIX BEIIECTB B BOJE;
Pemenue 3a/1a4 110 OLIEHMBAHUIO KOJIMYECTBA ATOMOB HJIM MOJIEKYJI B
enuHuIe 00bEMa BEILIECTBA;

AHau3 TeKCTa IPEBHUX aTOMUCTOB (Hanpumep, GparMeHTa no3Mbl
JIykpenust «O npupoze Beleii») ¢ n3ioxeHrneM 000CHOBaHUH
ATOMHOM IUIoTe3bl (CMbIcI0BOE yTeHue). OLeHKa yOe IMTeNbHOCTH
3THUX 000CHOBAHUI;

OOBbsicHeHHe OPOYHOBCKOTO IBIKEHUS, siBIeHUs Juddy3unn
pa3Iuyuuil MeXly HUIMU Ha OCHOBE IOJI0’KEHUH MOJIEKYISIPHO-
KMHETHYECKO! TEOPHH CTPOCHHMS BELIIECTBA;

OObsCHEHNE OCHOBHBIX Pa3JIMYMil B CTPOSHUH I'a30B, )KUIKOCTEH 1
TBEPABIX TEJI C HCIOJIb30BAHUEM ITOJIOKEHUI MOJIEKYIIPHO-
KMHETHYECKO! TEOPHH CTPOCHHMS BELIECTBA,;

IIpoBeieHUE OMBITOB MO BhIPAIMBAHUIO KPUCTAIIOB IIOBAPEHHOM
COJIM UJIM caxapa;

IIposeneHHe 1 0OBACHEHHE ONBITOB, IEMOHCTPUPYIOLIUX
KaIlMJUIAPHbIC SIBJICHUS U ABJICHUE CMAYMBAHUS;

OObsCHEHHE POJIU KAITUIUISIPHBIX SBJICHMIT JUISl TOCTYIIEHUS BOJIBI B
opranusm pactenuii (MC — Guomnorus);

Habmronenue, npoBeieHne 1 0OBSICHEHHUE OIBITOB 110 HAOIIOJCHUIO
TEIIOBOTO PACIIMPEHNUs Fa30B, KUAKOCTEH U TBEPABIX TEII;
OO0BbsicHeHHE cOXpaHeH s 00bEMa TBEPBIX TEJl, TEKY4ECTH
JKHMIKOCTH (B TOM YMCJIE, Pa3HUIIBI B TEKYUECTH JUISl PAa3HBIX
JKUAKOCTEH), TaBJICHUS ra3a;

TIpoBeieHHE ONBITOB, IEMOHCTPUPYIOLIMX 3aBUCUMOCTb JaBJICHHS
BO3JlyXa OT ero 00bEMa M HarpeBaHUs MM OXJIAXKIEHHS, U UX
00BsICHEHHE HA OCHOBE aTOMHO-MOJIEKYJIIPHOIO yYEHHS;

AHanu3 NpakKTUYECKUX CUTYyalUH, CBSI3aHHBIX CO CBOMCTBAMU I'a30B,
JKUAKOCTEH U TBEPABIX TEI;

Ne | HammeHoBaHue KounuecTBo yacoB Jara Bujbl resiteIbHOCTH Buanbl, DsiekTpoHHbIe (LM POBLIE) 0Gpa3oBaTEILHbIE PeCyPChI
n/1 | pasjesioB H TeM u3y4yeHust hopmbr
poOrpamMMeI BCEro | KOHTPOJIbHBIC | MPAKTHYECKHE KOHTPOISI
padoTsl padoTsl
Pasznien 1. TensioBbie siBJIeHHs!
1.1. | Crpoenue u cBoiictBa | 7 0 0 01.09.2022 | HaGnroaeHHe ¥ MHTEPIPETALMS ONBITOB, CBUACTENIBCTBYIOLIUX 00 VYcrHbli http://school-collection.edu.ru http://fcior.edu.ru
BelllecTBa 23.09.2022 | aTOMHO-MOJIEKYJIIPHOM CTPOCHHUH BEILECTBA: OIBITHI C pac- orpoc; http://www fizika.ru http://college.ru/fizika/

http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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26.09.2022
20.12.2022

O6ocHOBaHKE IPaBUII M3MEPEHUS TEMIIEPATYPhI;

CpaBHEHHE pa3INYHbIX CIIOCOO0B H3MEPEHHS U LKA TEMIIePaTyphbl;
Habmronenue n 00bsICHEHHE ONBITOB, IEMOHCTPUPYFOLIUX
M3MEHEHHE BHYTPEHHEH SJHEPTHH Tella B pe3yJIbTaTe TeIIonepeaadn
¥ pabOTHI BHEIITHHUX CHIL;

Habmronenue 1 00bsCHEHHE OIIBITOB, 00CYK/ICHNE IPAKTHIECKUX
CHUTYaLH, AEMOHCTPUPYIOIINX PA3IMIHBIC BH/IbI TEIIONEPEatn:
TEIUIOIPOBOJHOCTh, KOHBEKIIHIO, H3ITyICHHUE;

HccnenoBanue sIBICHUS TEINIOOOMEHA IPU CMEIIMBAHUHU XOJIOJHOM
¥ TOpsTYCi BOJBI;

HabmroaeHne ycTaHOBIICHHS TEIZIOBOIO PAaBHOBECHS MEXK /Ly TOpsueii
H XOJIOJTHOM BOJOW;

Omnpepenenne (M3MEPEHHUE) KOJINYECTBA TEILUIOTHI, TIOJIyYCHHOTO
BOJION IIPH TEINIOOOMEHE C HArPETHIM METAJUTHYCCKUM LIMIIHHIPOM;
OmnpeneneHue (M3MEpeHNE) yICIbHON TETNIOEMKOCTH BEIIECTBA;
Perrenne 3a/1a4, CBI3aHHBIX C BBIYHCICHHEM KOJIMYIECTBA TEIUIOTHI U
TEIUIOEMKOCTH IIPH TEIUIO0OOMEHE;

AHanu3 CUTyaluii IPaKTHYECKOTO UCTIOIb30BAHUSI TEIUIOBBIX
CBOICTB BEILIECTB U MaTEPHAJIOB, HAIIPUMEP B LIEJIIX dHeprocoe-
PEeXEHHUs: TeIUION30JISLIUSL, SIHEeprocOeperaroIye KphIIm,
TEPMOAKKYMYJISTOPHI U T. [1.;

Hab6monenne siBiaeHnit ncmapeHus 1 KOHICHCALINH;

HccnenoBanue nporecca HCTIapeHust pasIndHbIX KHKOCTEH;
OO0BbsicHEHNE SIBIICHUI HCIIAPSHUS H KOHACHCAI[MN HA OCHOBE
ATOMHO-MOJICKYJISIPHOTO yUCHUS;

Hab6monenne u 06bscHEHHE NTPpOLiecca KUTICHUS, B TOM YHCIIe
3aBHCHMOCTH TEMIIEPATYPbI KHIICHHS OT IaBJICHUS;

Omnpenenenre (M3MepeHHEe) OTHOCUTEIBHOM BIAYKHOCTH BO3/1yXa;
Habmonenne npomnecca miaBIeHusI KPUCTAJUIMIECKOTO BEIIECTBA,
HaTpUMeD JIbJIa;

CpaBHEHHE MPOLIECCOB IJIABJICHHUSI KPUCTAIUTMIECKUX T U
PpasMsIrdeHus IPH HarpeBaHHKM aMOP(HBIX TEIT;

Omnpenenenue (M3MepeHNe) yASIbHOM TeIIOTHI TUIABJICHUS JIbJ1A.
OO0BbsicHEHNE SIBJICHUI TUTABJICHHS] 1 KPUCTAJUTH3aLMH Ha OCHOBE
ATOMHO-MOJIEKYJISIPHOTO YUCHHUS;

Perrenne 3a/1a4, CBSI3aHHBIX C BBIYHCICHHEM KOJIMYIECTBA TEILUIOTHI B
Mpoleccax TerIonepeiadu IpH IUTaBICHHH W KPHCTAJUTH3ALNH,
HCIIapEeHUH U KOHICHCALIUH;

AHanu3 CUTyauuii MpakTHYeCKOro IPHMEHEHHS SIBJICHHUI I1TaBICHHS
W KPUCTAJUIM3ALMH, HAPUMED, TIOJIyYCHHUE CBEPXYUCTHIX
MaTepHasoB, CoJieBasi I'peJIKa  JIp.;

Awnanu3 paGoThl 1 00bSICHEHHE TIPUHIHIIA ASHCTBHUS TEIUIOBOIO
JIBHTATEIIs;

BerIunciieHre KOJIMYECTBA TEIIIOTHI, BBIAEISIONIErOCs IIPH CrOPaHHH
pa3iauyHbIX BUIOB ToruinBa, u KI1/] neurarers;

OO6cyxKIeHNIE YKOJIOTMIECKHUX MOCIEICTBUI HCITOJIB30BAHUS
JIBHTraTelieii BHYTPEHHETO CrOpaHHsl, TEIJIOBBIX M THIPO3JICK-
TpocTanimii (MC — 3K0IoTHust, XUMHS);

Konrponbhas
pabora;

http://school-collection.edu.ru http://fcior.edu.ru
http://www.fizika.ru http://college.ru/fizika/
http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ http://www.all-fizika.com/
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Paznen 2. DiekTpuyecKkne U MArHUTHBIE SIBJICHUST



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

2.1. | DnekTpuueckue 7 21.12.2022 | HaGnrogeHue U POBEACHUE OTIBITOB IO SJIEKTPH3ALMHU TEJ [IPH IMucemennsiii | http://school-collection.edu.ru http:/fcior.edu.ru
3apsiabl. 3apsKeHHbIe 27.01.2023 | cONPHUKOCHOBEHUH U MHIYKLHEH; KOHTPOJIB; http://www.fizika.ru http://college.ru/fizika/
TeJAa U UX Hab6moaeHune u 00bsICHEHHE B3aUMOICHCTBUS OJJHOMMEHHO U http://www.school.mipt.ru http://kvant.mccme.ru/
B3auMojieilicTBue Pa3sHOMMEHHO 3apsDKCHHBIX TEIT; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
OO0bsCHEeHNE IPHHIINIA ACHCTBHS JIEKTPOCKOIA; http://www.all-fizika.com/
OO0bsCHEHHUE ABICHUHN 3I€KTPU3ALIMH TIPU CONPUKOCHOBEHUH TEJI U http://interneturok.ru/ru
MHJIYKIUEH C NCTIONB30BAHUEM 3HAHUH O HOCHTEIAX 3IEKTPUIECKUX http://elkin52.narod.ru/ http://www.all-fizika.com/
3apsiZiOB B BEIICCTBE;
Pacrnio3HaBaH#e 1 00BSICHEHHE SIBICHUH JICKTPU3ALIHH B [10-
BCE/IHCBHOI KH3HU;
HaboieHre 1 00BSICHEHHE OIIBITOB, HIUTIOCTPUPYIOLINX 3aKOH
COXpaHEHMUsI DIIEKTPUIECKOTO 3apsifa;
Hab:1roieHre OIBITOB [0 MOZCIHPOBAHHIO CHIIOBBIX JIMHUM
9JIEKTPUIECKOTO IIOJIS;
VccnenoBaHne OeHCTBHS QJIEKTPHICCKOTO OIS HA IPOBOJHAKA K
JIMDIICKTPHKY;
2.2. | IocTrostHHbIH 20 28.01.2023 | HaGroneHue pa3IH4HbIX BUIOB AEHCTBHS DIEKTPUISCKOrO TOKA H Kourpomnsnas | http://school-collection.edu.ru http:/fcior.edu.ru
JIEKTPHYECKHIi TOK 14.04.2023 | obHapy»eHHe STHX BUAOB AHCTBHS B IOBCEIHEBHOM JKH3HH; padora; http://www.fizika.ru http://college.ru/fizika/
C6opKa U HCIIBITAHKE YIEKTPHIECKOIT LIS OCTOSIHHOTO TOKa; JIaboparopsas | http://www.school.mipt.ru http://kvant.mccme.ru/
HW3MepeHne CHlbl TOKa aMIIEPMETPOM; pabora; http://www e-science.ru/physics http://nano-edu.ulsu.ru

H3mepeHue 3J1eKTPHYECKOro HalpsHKEHUs BOJILTMETPOM;
IIpoBenieHHe H 0OBACHEHHE ONBITOB, IEMOHCTPUPYIOLIHX
3aBHCHMOCTb JIEKTPUUECKOTO COIPOTHUBIIEHHUS IIPOBOIHUKA OT €TI0
JUIMHBI, IUIOIA M HONEPEYHOro CEYEHHs U MaTepHaa;
HccnenoBanue 3aBUCHMOCTH CHIIbI TOKA, IPOTEKAIOLIET0 Yepe3
PE3UCTOP, OT CONPOTHUBIIEHHUS] PE3UCTOPA U HAIIPSDKEHUAHA
pe3ucTope;

TIpoBepka npaBuiIa CI0KEHUs HAMIPSHKEHUH IPH I10CJIEI0BATEILHOM
COE/IMHEHHH JIBYX PE3UCTOPOB;

TIpoBepka npaBuiIa A5 CHJIbI TOKA IIPU NAPAIIIEILHOM COEJMHEHHU
PE3UCTOPOB;

AHanu3 cuTyaluii nociea0BaTeabHOro 1 NapanieIbHOro
COEIMHEHHS IPOBOIHUKOB B JIOMALIHUX IEKTPUYECKUX CETAX;
Perienue 3agay ¢ ucnone3oBanueM 3akona Oma u popmyi pacuéra
3NIEKTPUYECKOTO CONPOTUBIICHHUS TIPU OCIIEA0BATENLHOM U
napasiesbHOM COEIMHEHUH IPOBOHHKOB;

Onpezenenne padoThl IEKTPUYECKOTO TOKA, TPOTEKAIOLIETO Yepe3
pesucTop;

Onpezenenne MOLHOCTH 3J1€KTPUUECKOT0 TOKA, BbIACIAEMON Ha
pesucrope;

HccnenoBaHue 3aBUCUMOCTH CHIIbI TOKA YEPE3 JTAMIIOUKY OT
HaIpsDKEHUs! Ha Helf;

Omnpenenenue KI1/] Harpesarens;

HccnenoBanune npeoOpa3oBaHus JHEPIUU IPU HOABEME Ipy3a
3NEKTPOJBUIATENIEM;

OOBbsiCHEHHE YCTPOCTBA U MPUHINIIA JSHCTBHS JOMAITHAX
3JIEKTPOHArPEBaTEbHBIX IPUOOPOB;

OO0bsCHEHNE NPHYNH KOPOTKOTO 3aMbIKAHUS M MPUHIMIA JeHCTBUSA
IUIABKUX MPEJOXPaHUTENEH;

Pemenue 3amau ¢ ucnons3oBanueM 3akoHa Jxoyns—IJleHna;
Ha6toieHre BOSHUKHOBEHUS 3JIEKTPUYECKOT0 TOKA B KUIKOCTH;

http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
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2.3. | MaruurTHbIe siBJIeHUs 6 2 17.04.2023 | MccnenoBanne MarHUTHOTO B3aUMO/ICHCTBHS TIOCTOSTHHBIX JlaGopatopsast | http://school-collection.edu.ru http://fcior.edu.ru
05.05.2023 | maruuToB; pabota; http://www fizika.ru http://college.ru/fizika/
M3y4eHne MarHUTHOTO [10JIs1 HOCTOSIHHBIX MarHUTOB IIPH HX http://www.school.mipt.ru http://kvant.mccme.ru/
00bEIMHECHNH 1 Pa3/ICNICHUH; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
TIpoBeeHue OMBITOB [0 BU3YaIH3AI[MHU [TOJISE TOCTOSIHHBIX http://www.all-fizika.com/
MAarHuTOB; http://interneturok.ru/ru
V3y4eHune sBICHUS HAMArHUYMBAHUS BEILIECTBA; http://elkin52.narod.ru/ http://www.all-fizika.com/
VccnenoBanue OeiCTBHS 2JICKTPUIECKOrO TOKA HA MATHUTHYIO
CTPEJIKY;
IIpoBesieHHE OIIBITOB, AEMOHCTPHPYIOIUX 3aBHCHMOCTD CHIIBI
B3aMMOJICICTBHS KaTyLIKU C TOKOM M MarHUTa OT CHJIBI M Ha-
[IPaBJICHHS TOKA B KaTYIIIKE;
AHanu3 CHTyanuii IPaKTHIECKOrO NPHMEHEHHUS JJICKTPOMArHUTOB (B
OBITOBBIX TEXHUYECKHX YCTPOHCTBAX, HPOMBIIIICHHOCTH,
MEHUIIMHE);
V3yueHne qefiCTBIS MarHUTHOTO IIOJIS Ha IIPOBOAHUK C TOKOM;
M3ydenne neicTBUs SIEKTPOJBUTaTENS;
M3mepenue KIIJl anekTpoaBUrarenbHoO yCTaHOBKU;
Pacrio3HaBaHHe ¥ aHAIN3 PA3IHIHBIX IPHMEHEHHUI 2JIEKTPO-
JBurareneii (TpaHCopT, OBITOBBIE YCTPONCTBA U 1IP.);
2.4. | DyieKTpOMAarHUTHasK 4 0 08.05.2023 | OmbITHI O UCCIICOBAHMIO SBJICHHS ICKTPOMArHUTHONW MHIYKIMU: | YCTHBII http://school-collection.edu.ru http://fcior.edu.ru
MHAYKUMS 31.05.2023 | uccreoBaHne U3MEHEHMIT 3HAYCHHS M HAIIPABJICHUS orpoc; http://www fizika.ru http://college.ru/fizika/
MHYKLIMOHHOTO TOKA; TTucemennsiii | http://www.school.mipt.ru http://kvant.mccme.ru/
KOHTPOJIb; http://www.e-science.ru/physics http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/ http://www.all-fizika.com/
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INIOYPOYHOE IINTAHUPOBAHUE

Ne | Tema ypoka KosmuecTBo yacos Jlarta Buapi,
n/n u3ydeHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
KOHTPOJIS
padoThI padoThI
1. | OcHOBHBIE MOJOXKEHUS 1 0 0 VYerubii
MOJICKYJISIPHO-KUHETUYECKOM OIpoC;
TEOPHH CTPOCHHUS BEIIECTBA.
OnBITHL, TOATBEPKIAFOIINE
OCHOBHBIE TTOJIOKECHUS
MOJICKYJISIPHO-KUHETUYECKOM
TEOPHUH
2. | Macca u pa3mepsl aTOMOB U 1 0 0 YcTHbIN
MOJICKY T OIpoC;
3. | Mouenu tBEpaoro, xuakoron |1 0 0 VY crTHBI
ra3000pa3HOro COCTOSHUIA OITpoC;
BEIIIECTBA
4. | Kpucrammmueckue u amopdusie |1 0 0 YcTHbIi
TBEPABIE TElIA OIIpOC;
5. | OObsicHeHME CBOMCTB ra3oB, 1 0 0 YcTHBIH
JKUJIKOCTEN U TBEPIBIX TENI HA OIIpOC;
OCHOBE I1OJIOKEHUN
MOJIEKYJISIPHO-KUHETHUECKOM
Teopuu
6. | CMaunBaHMe U KaWUIAPHBIC 1 0 0 YcTHbIH
saBieHud. TemioBoe OITpOC;
pacuIupeHue u CKATHE
7. | CamocTosTenpHas paboTa 1o 1 0 0 [TucbMeHHBIIM
Teme «CTpoeHHe U CBOMCTBA KOHTPOJIb;
BEIIIECTBA»
8. | Temneparypa. BuyTpennsis 1 0 0 Y cTHBIH
SHEPTHs OTIpoC;
9. | CtocoObl H3MECHEHHS 1 0 0 YcrHbii
BHYTpPEHHEH dHEepruun OTIpoC;
10. | Buas! Terutonepenavu: 1 0 0 YcrHbI
TETIONPOBOIHOCTh, KOHBEKITHS, OTIpoC;
U3ITydeHUe
11. | KonuuecTBO TEIUIOTHI 1 0 0 YcrHbIi

OIIpOC;




12. | YaenbHas TEILUIOEMKOCTD VcTHBIN
BEIIIeCTBA ompoc;

13. | Pemrenne 3amad, CBSI3aHHBIX C VcTHbIIT
BBIUMCJICHHEM KOJIMYECTBa OIIpoC;
TEIUIOTHI U TEINIOEMKOCTHU MIPH [TuceMeHHBIN
TerI000MeHe KOHTPOJIb;

14. | JTabopaTopHas padora Nel naboparopHas
«MccnenoBanue sSIBICHUS pabora;
TEI1000MeHa IPU CMEIIMBaHUH
XOJIOAHOU U ropsuei BOABI»

15. | JlaGopaTtopHas pabota Ne2 naboparopHas
«Omnpenenenue yaeabHON pabora;
TEIMJI0EMKOCTH BELIECTBA

16. | DHeprus TormuBa. Y neiabHas YcTHBIN
TEIUIOTA CrOPaHUS OTpoc;

17. | 3akoH coxpaHeHUs U Vel
MIPEeBpAICHHs SHEPTUU B OTIpoC;
MEXaHUYECKUX U TEIUIOBBIX
mporeccax

18. | KonTponbHas padora Nel 1o KoutposnbHas
TeMe « TeTuIOBbIC SIBICHUS) pabora;

19. | [InaBneHue u oTBEpICBAHIE VYcTHbIi
KPUCTAJIMYECKHX BEIIIECTB ompoc;

20. | YaenbHas TeIUIOTA TUTABJICHUS YcTHbIN

OTIpoC;

21. | Pemenue 3ama4 Ha IJ1aBIEHHAE U VcTHbIH
OTBEpJICBaHUE ompoc;
KPUCTATTNYECKHUX BEIIECTB

22. | [TapooOpa3oBanue u Y cTHBIH
KoHaeHcanus. Mcnapenue OIpoc;

23. | Kunienne. Y nenpHas Temmiora YcTHBIH
napooOpa3oBaHUs Ompoc;

24. | Pemenue 3anau. TermiooOMeH u YcrHbii
TEIIOBOE PaBHOBECHE. OTIpOC;
YpaBHeHHE TEIIOBOTO OanaHca. [TuceMenHbII

KOHTPOJIb;

25. | BmaxHocTh BO3TyXA. nmabopaTopHas

JlaGopatopHas pabota Ne3 pabora;

«OmnpeneneHne OTHOCUTETbHOMN

BJIA’)KHOCTU BO3yXa»




26. | [TpuHIMITBI pabOTHI TEIJIOBBIX YcTHbIl
aBUraTeiaci OIIPOC;

27. | KII/] TerioBoro JBHraTes. VcTHbIIT
TernoBble qBUTATENN U 3aLIUTA OIpoC;
OKpY’KaloIIen cpebl

28. | KonTponbHas padota Ne2 o KoHntposnbsHas
TeMe «TerIoBbIe TPOIeCChDy pabora;

29. | DnexTpu3aius Tell. YcrHbli
B3aunmoneiicTBre 3apsKeHHBIX OIpoc;
TeI

30. | 3akon Kymnona Y CTHBIH

OIpoC;

31. | Dnekrpuyeckoe nojue YcrHbiit

OIpoC;

32. | [IpuHIMI CyNepro3UuIum YcTHbIH
ANEKTPUYECKUX TOJIEH. Ompoc;
Hocurenu smektpuaeckux
3apsI0B

33. | Ctpoenue aToma YcrHbiit

OIIpOC;

34. | [IpOBOHUKY U TUDJICKTPUKH YcTHblIi

OIIpoC;

35. | CamocrosTenpHas padoTa 1mo [TuceMeHHBIH
TeMe «DNEeKTPUIECKHE 3aps/Ibl. KOHTPOJIb;
3apsKeHHBIE Tella U UX
B3aMMOJICIICTBHE)

36. | DNEKTPUYECKHIA TOK. YcTHbIH
VICTOYHUKH TIOCTOSTHHOTO TOKA OIIpoC;

37. | Dnekrpuyeckas 1emnb YcTHBIIT

OIIpOC;

38. | DneKTpUUECKHii TOK B Y cTHBIH
Mertaiax. JleicTus OITpOC;
AIIEKTPHUYECKOTO TOKA

39. | Cuna Toka YcrHbii

OIIpOC;

40. | JJaboparopHas padota Ne 4 o nabopaTopHas

teme «COOpKa u mpoBepKa pabora;

PabOTHI IIEKTPUUECKON 11T
MIOCTOSTHHOTO TOKa»




41. | DnexkTpuyecKoe HaNpsyKEHUE YcerHbIi

ompoc;

42. | JJaboparopnast pabota Ne5 naboparopHas
«3mepenune u peryaupoBaHue pabora;
HaIPSKEHUSD)

43. | ConpoTHBIIEHUE TIPOBOTHUKA. YcrHbIi
VY nenpHO€ COMPOTUBIICHHE OTpoc;

44, | 3axon Oma nJ1s ydacTka 1emnu VcTHbBII

OTpoc;

45. | Pemenue 3a/1a4 Ha pacyeT VcTHBIN

COIMPOTHBIICHUS TIPOBOTHUKA OTpoc;
IInceMeHHBIN
KOHTPOJIb;

46. | JJabopatopnas pabota Ne6 naboparopHas
«/3mepeHue u peryaupoBaHue pabora;

CHJIBI TOKaY

47. | JlabopatopHas pabota Ne 7 nabopaTopHas
«HccenenoBanue 3aBUCUMOCTH pabora;

CHWJIBI TOKA, UAYIIETO Yepe3
PE3UCTOP, OT CONMPOTUBIICHUS
pe3nCTOpa U HANPSHKSHSI Ha
pe3uctope

48. | ITocinemoBareibHOE U VcTHbIH
napasuieTIbHOE COeTMHEHUE ompoc;
MPOBOJHHUKOB

49. | Pemenne 3a1a4 Ha COeIMHEHUE YcTHBIN
MIPOBOTHUKOB OTIpoC;

IInceMeHHBIN
KOHTPOJIb;

50. | Pabora 1 MOIIHOCTE YcTHBIH
AIIEKTPUYECKOTO TOKA OTpoc;

51. | JTaboparopHas padota Ne§ naboparopHas
«HccnenoBanue 3aBUCHMOCTH pabora;

CHWJIBI TOKA, UAYIIETO Yepe3
JIAMIIOYKY, OT HANPSKCHHSI Ha
HED
52. | 3akon [Jxoyns - Jlenna Y cTHBIIT

OIIpoC;




53. | DiekTpuUYecKue ey U YcerHbIi
MOTPEOUTENHU IIEKTPUICCKOMN OIIpoC;
sHepruu B ObiTy. KopoTkoe
3aMBIKaHUE

54. | Pemenue 3ama4 Ha paboTy u YcTHBIH
MOIIIHOCTb AJIEKTPUYECKOTO TOKA OI1poC;

[TucbmMeHHbIi
KOHTPOJIb;

55. | KontponbHas paboTa 1o teme KoHntposnbHas
«PaboTa 1 MOIIIHOCTH pabora;
AIIEKTPUIECKOTO TOKAY

56. | MarautHOe 1oJje Ycrubii
ANEKTPUYECKOT0 ToKa. OTBIT OTIpoC;
Opcrena

57. | IlocTossHHBIE MATHUTHI. YcrHbii
MarunuTtHOe noje 3eMIId U ero OTpoc;
pOJIb IS )KU3HU Ha 3emiie

58. | Jlaboparopnas pabota Ne 9 naboparopHas
«M3yuenue nencreus pabora;
MarHUTHOTO TOJIs Ha
MIPOBOJAHHK C TOKOM

59. | [leiicTBME MarHUTHOTO TOJIS Ha YCTHBIN
MIPOBOJTHHUK C TOKOM. OIIpoC;
DIIeKTPOIBUTATETh
MOCTOSTHHOTO TOKa

60. | JTaboparopHast pabota Nel0 naboparopHas
«KoHcTpynpoBaHue 1 u3yueHue pabora;
paboThI DIIEKTPOIBUTATENSDY

61. | CamocTosiTenbHast paboTa 1o VeIl
TeMe « MarHUTHBIC SIBIICHUSD) OIpoc;

[TucemeHHbII
KOHTPOJIb;

62. | OmprTer Dapanes. SABneHue VYcTHbIi
AIIEKTPOMArHUTHOM MHAYKIIUN OIIpOC;

63. | [IpaBwio Jlenna YcTHBIN

OITpoc;

64. | Dnexrporeneparop. CrocoOs! YcTHBIH

MOJTyYEHUs DIIEKTPUIECKON OIIpoC;

SHEPrUu




65. | DiexkTpocTaHIIUU Ha 1 0 YcTHBIN
BO300HOBIISIEMBIX UCTOYHUKAX OIIpoC;
SHEpPIruu

66. | IloBropenue Temsl «TemnoBbie | 1 0 Vel
IPOLIECChD) OIIpOC;

67. | IloBTOpEeHNE TEMBI 1 0 Y CTHBIH
«lToCTOSIHHBIN ANEKTPUYECKUI OIIpOC;
TOK»

68. | IloBTOpEeHHE TEMBI 1 0 Vel
«ONeKTpUUYECKHE SBICHUS» OIIpOC;

69. | [ToBTOpeHue TeMbl «MaruutHsie | 1 YcrHbiit
SIBIICHHSD) OIpoC;

70. | UToroBBIi ypOK. 1 Tectup
[TpomesxyTouHas arTecTanus 1o OBaHUE
buzuke.

OBUIEE KOJIMYECTBO YACOB 70 10

I10 ITPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUISA YHEHUKA

A.B. INeperimkun ®usnka-8ki 2017 M. [Ipoda;
1

METOAUYECKHUE MATEPHAJIBI IJISA YYUTEJIA

A.B. Ileppimkun ®@usuka-8ki 2017 M. Ipoda

H.B. ®unonosnu Meroaunueckoe nmocodue 2015 M. JIpoda

A.E. Mapom, E.A. Mapon CamocTrosiTenbHbIe 1 KOHTPOJIbHBIC paboThI-8 kitacc 2017 M. [Ipoda
B.B. lllaxmatoBa ,O.P. llledep JInarnoctudeckue padbotsl -8 kiacc 2016 M. Jipoda

A.E. MapoH, E.A. Mapos, C.B. [1o3zoiickuit Coopark Bornpocos u 3agaa 2015 M. Ipoda

HOHUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://www.fizika.ru/
http://college.ru/fizika/
http://www.school.mipt.ru/
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://www.all-fizika.com/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOHECCA

YYEBHOE OBOPYJIOBAHHUE

O6opynoBanue kKaOuHETa

1. Jocka yueOHasi MarHuTHas 2

2 .Cton yuurenbckui 1

3. Cryn yunrenbckuil 1

4.1lxad 4

5. Cron yuennueckuit 15

6.Ctyn yuenndeckuii 30

7 .Crenn «KpaTHble U 10JIbHBIE €AMHUIBD) 1

8. Tabmuua «Hexoropsix Gusnueckux BenudyuH B cucteme CU» 1
9.I1paBuia mo TexHUKE 0€30MaCHOCTH MPH BHINOIHEHUE JabopaTopHOil padoTs! 1
10. IMacmopt xabunera 1

11. HoyTOYyK

12. nmpoexTop

OBOPYJIOBAHME JJIsSI HPOBEJAEHUSI IABOPATOPHBIX, TIPAKTUYECKHX PABOT,
JEMOHCTPAIIUMH

Tabmuier

8 kiacc

21 BHyTpeHHSS SHEPT UL

22 KoIn4ecTBO TEIIOTHI.

23 3aKOH COXpaHEHMs U MPEBPAILEHUS SHEPTHH.

24 TInaBrieHUe U OTBEp/IEBAaHUE KPUCTAJUIMYECKUX TEJl.

25 Ncnapenue. Kumnenue.

26 BiaxxHOCTH BO3/TyXa.

27 Pabota raza u napa mnpH pacluIMpeHHH.

28 DrnexTpu3anus Tell.

29 CtpoeHue aToOMOB.

30 DnekTpruecKuii TOK. DIEKTPUIECKast IeMb.

31 DneKTpUUYECKUil TOK B METalIax.

32 DreKTprUYeCcKOe HAIPsKEHHE.

33 M3mepeHue CHITbI TOKA U HAIIPSKEHUSL.

34 DnexTprdeckoe COMPOTUBIICHUH € TTPOBOHMKA. 3aKoH OMa I yJacTKa IemH.
35 Y aenbHO€e CONPOTHBIIEHHE MTPOBOTHUKA.

36 IlocnenoBarenbHOE M MapalIeIbHOE COETMHEHNE MMPOBOTHUKOB.
37 MoOIHOCTB 3JIEKTPUYECKOTO TOKA.

38 MarnuTHOE noJe.
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