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MNOACHUTEJIbBHAS 3AITMCKA

ConeprkaHue IporpaMMbl HallpaBJIeHO Ha (POPMUPOBAHKME €CTECTBEHHOHAYYHOM IPAMOTHOCTH y4aIlUXCsl U
OpraHu3aIUIo U3y4eHUs (U3NKU Ha JIEITETbHOCTHON OCHOBE. B Hell yUUTHIBaIOTCS BO3MOXKHOCTH IpeIMeTa
B peannzanuu TpedoBannii ®I'OC OO0 k miaaHupyeMbIM JIMYHOCTHBIM U METAIIPEIMETHBIM Pe3yIbTaTaM
00y4YeHHsI, @ TAK)KE MEKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUHBIX YU€OHBIX MTPEIMETOB Ha YPOBHE
OCHOBHOT'O 00111er0 00pa3oBaHus.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «®PU3UKA»

Kypc ¢pusukn — cucteMoo0pas3yromuii Al eCTEeCTBEHHOHAYYHBIX YIEOHBIX MPEIMETOB, TIOCKOJIBKY
¢du3nUeckre 3aKOHbI JIS)KAaT B OCHOBE IPOIIECCOB U SBJICHUHN, U3y4aeMbIX XUMHEH, ONOJIOTHel, acTpoHOMHEH
U Qusnueckoii reorpaduein. dusznka — 3TO NMpeaAMET, KOTOPHI HEe TOJIBKO BHOCUT OCHOBHOM BKJIAJ B
€CTeCTBEHHOHAYYHYIO KapTUHY MHpPA, HO U IPEJOCTaBIIsIET Hanbosee siCHbIe 00pa3iibl IPUMEHEHHS HAyYHOTO
METO/1a O3HAHUS, T.€. CII0c00a MOTY4YeHUs TOCTOBEPHBIX 3HaHUK 0 Mupe. Hakonern, ¢pusuka — 310
IIpeIMET, KOTOPBII HapsAdy C IPYTUMHU €CTECTBEHHOHAYYHBIMU IIPEIMETaMU JI0JKEH J1aTh IIKOJIbHUKAM
npeJCTaBIeHNEe 00 YBJIEKATEIbHOCTH HAYYHOTO UCCIIEIOBAHUS U PAJOCTH CAMOCTOSTEIEHOTO OTKPBITUS
HOBOTO 3HAHMSL.

OpnHa U3 rIaBHBIX 337a4 PU3UIECKOro 00pa3oBaHus B CTPYKTYpe 00IIero ooOpa3oBaHHs COCTOUT B
(OpMHPOBAHNHU €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M HHTEpECa K HAyKe y OCHOBHOW Macchl 00y4JaroLuxcs,
KOTOpBIE B JajIbHEHIIEeM Oy IyT 3aHATHI B CaMbIX pa3HO 00pa3HbIX cepax aestenpHocTH. Ho He MeHee
BA)XKHOM 3a/1auell sIBJISETCS BBIABICHHUE U NTOATNOTOBKA TATAHTIMBBIX MOJIOBIX JIFOAEH AJIs IPOIOJKEHUS
00pa3zoBaHus U JaJIbHEHIIEH TPOPECCHOHAIBHON JAEATEHPHOCTH B 00IaCTH €CTECTBEHHOHAYYHBIX
UCCIICIOBAaHUN U CO3JaHUU HOBBIX TE€XHOJOIMH. COrlacHO MPUHATOMY B MEXIYHAPOJHOM COOOIIECTBE
ornpenenenuto, EctecTBeHHOHAay4YHAs TPAMOTHOCTH — 3TO CIIOCOOHOCTD YeI0BEKa 3aHUMATh aKTUBHYIO I'Pax-
JAHCKYIO TIO3UIIMIO IO OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €ro
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMHU UesIMU. HaydHOrpaMOTHBII U€I0BEK CTPEMUTCS
y4acTBOBATh B ApT'YMEHTUPOBAHHOM OOCYKJICHHH MPOOIEM, OTHOCSIIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSIM, YTO TPeOyeT OT HETo CIEAYIONIMX KOMIIETeHTHOCTEH:

— HAY4YHO OOBACHATH SIBJICHUA,
— OILICHUBATh U ITIOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
— HHTCPHOPCTUPOBATH JAHHBIC U UCIIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA AJI ITOJTYUYCHUSA BBIBOJOB.

N3zyuenne Gpu3nku criocoOHO BHECTH peIlaloInii BKIa B JOPMHUPOBAHNE €CTECTBEHHOHAYUYHON
IPaMOTHOCTH O00Y4arOLIUXCS.

HEJIN U3YYEHUA YYEBHOI'O ITPEJIMETA «®PU3UKA»

[enu n3ydenus: puU3MKU Ha YpOBHE OCHOBHOT'O 001Iero o0pa3oBanus onpeaenensl B Konnenuuun
npenoiaBanus yueoHoro npeaMera «du3nka» B 00pa3zoBaTeIbHBIX opranu3amusax Poccuiickoit deneparuu,
pean3yIonMX OCHOBHBIE 00111€00pa3oBaTeIbHbIE MPOrpaMMbl, YTBEPKIEHHOH perenneM Komteruu
MunucrtepcTBa npocsemienns Poccuiickoit @eneparuu, mpotokoi ot 3 aekadpst 2019 r. Ne [TK4BH.

Lenu u3ydenus Gpu3MKu:

— npuoOpeTeHne HHTepeca U CTPEMIICHHS 00YJaIOIINXCSl K HAYYHOMY M3YYEHHUIO TPUPO/IHI,
pa3sBUTHE HMX MHTEUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

— pa3BUTHE NPECTABICHUN O HAYYHOM METO/IE MO3HAHUS U (POPMUPOBAHUE HCCIIET0BATEIHCKOTO

OTHOIICHHS K OKPYKAIOIIUM ABJICHUAM,



— (opMHUpOBaHME HAYYHOTO MUPOBO33PEHUS KaK Pe3y/bTaTa U3y4eHUsI OCHOB CTPOCHUS MAaTEpUH U
(dbyHIaMEHTATBHBIX 3aKOHOB (PU3UKH;

— ¢opMHupoBaHUE NPEACTABICHUHN O POJId (GU3UKH JIJIST Pa3BUTHSI IPYTUX €CTECTBEHHBIX HaYK, TEXHUKH
U TEXHOJIOTHI;

— pa3BHUTHE NPEACTABICHUN 0 BO3MOXKHBIX cepax Oyayiien mpodeccnoHaIbHON AeSTebHOCTH,
CBSI3aHHOM C (PM3HUKOM, MMOATOTOBKA K TaJbHEHUIIIEMY OOYUYSHHUIO B TOM HAIPABJICHUH.

JIOCTIKEHHE THX 11eJIei Ha YpOBHE OCHOBHOTO 00111ero 00pa30BaHus 00eCIeunBaeTCs peleHneM
CJIEAYIOLIMX 3a/a4:

— MnpuoOpeTeHre 3HaHu| O JUCKPETHOM CTPOCHHMHU BEUIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHSIX;

— npuoOpeTeHrne YMEHU OMICHIBATh M OOBSICHITH (PU3UUECKHE SIBIICHUS C UCIIOIH30BAaHUEM
MOJYYCHHBIX 3HAHUI;

— OCBOCHHE METOJIOB PEIICHUS MPOCTEUITNX PACUETHBIX 3324 C UCIOIh30BaHUEM (PU3NIECKUX
Mojiefiell, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a7au;

— pa3BUTHE YMEHUN HAOIIOIaTh IPUPOIHBIE SBJICHUS U BBIMIOIHATH OIBITHL, JJa0OpaTOpHbIE PabOTHI U
AKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C UCTIONB30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;

— OCBOCHME PUEMOB pabOThI ¢ HHPOpMaLIUEl PU3MUECKOTO COAePKAHUS, BKIIOUas HHPOPMALIUIO O
COBPEMEHHBIX JOCTHKEHUSAX (U3UKH; aHATIH3 U KPUTHYECKOE OlIEHHBAaHUE HH(POpMAINY;

— 3HaKOMCTBO c0 chepamMu MpoPeCcCHOHATBHON IeATETHLHOCTH, CBI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAaHHBIMH Ha JIOCTIKEHHUSIX (PH3HMUECKON HAYKH.
MECTO YYEBHOTI'O TIPEJMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootBercTtBHE ¢ ®I'OC OOO dusuka sBIseTcs 00s53aTeIbHBIM ITPEAMETOM Ha YPOBHE OCHOBHOTO

obmero oopazoBanus. JlaHHas mporpamma npeaycMaTpiuBaeT uydenue (Gu3uku Ha 6a30BOM YpOBHE B 8
Kjlacce B 00béMe 68 4"acoB mo 2 4aca B HEIEIIO.



COJEPKAHUE YYEBHOI'O IPEAMETA

Pa3gen 1. TemyioBbie ABJIeHUSA

OCHOBHBIE TIOJOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOpHHM CTPOEHHMs BellecTBa. Macca M pasmepsl
aTOMOB U MOJIEKYJI. ONBITHI, TOATBEPKAAIOLINE OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Monenu TBEpIOTO, KUAKOTO U ra3000pa3HOro cocTosiHU BemecTBa. Kpucraminueckue u amopHbie Tena.
OOBsicHEeHHE CBOWCTB Ta30B, KUJIKOCTEH U TBEPABIX TEJI HA OCHOBE TOJIOKEHUIH MOJICKYIIPHO-KHHETHIECKOM
teopur. CMauMBaHUE U KaNWUISPHBIE SBICHUS. TeIIoBOE paclIupeHUe U CKATHE.

Temnepatypa. CBs13b TEMIIEpATYphl CO CKOPOCTHIO TEINIOBOTO ABUKEHUS YACTHII.

Buytpennss sneprus CriocoObl U3MEHEHUS! BHYTPEHHEH SHepruu: Terionepeaada U CoBepiieHne paboThl.
Bunbl Teronepegadn: TeIIONPOBOIHOCTh, KOHBEKIIMS, U3TyYEHHUE.

KonunuecTBo TemnoTel. Y aenbHas TEIIOEMKOCTD BellecTBa. TernIo00MeH 1 TEMIOBOE paBHOBECHE.
VYpaBHeHue TerioBoro 6ananca. [1naBnenue u oTBepeBaHNe KPUCTAUNIMYECKUX BEIIECTB. Y IeibHAas
terioTa raBnenus. [TapooOpa3zoBanue u konnencanus. Mcmapenne (MC). Kunenue. Y nenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEpaTyphl KUIIEHUs OT aTMOC(hEpHOro AaBlieHus. BinaxxHocTh Bo3ayxa.

DHeprus TOIUIUBA. Y AeIbHas TEIIOTa CTOPAHMUSL.

[Tpununs! paboTs! TernoBbix apuratenei. KIT/I teruioBoro apurarens. TemnnoBsie IBUTATENN U 3aIUTa

okpyxkaromieit cpeasl (MC). 3akoH coxpaHeHHs U MPEBpaIieHUsT YHEPTUH B TEIIOBBIX mporieccax (MC).
Hemoncmpayuu

1. HabGmronenue OpOyHOBCKOTO JIBHKCHHS

. Habmonenue nuddysun

. HaGmronenune siBneHnii cMaurMBaHus U KaMMLIISIPHBIX SIBJICHUT

. HaGmronenne TemnoBoro pacmmpeHust Tem

. I3menenune naBieHus ra3a npu M3MEeHEHUH 00bEMa M HAarPEBAHUH WJTH OXJIKICHUH
. [IpaBuna u3aMepeHus TeMiepaTypsl

. Buael remionepenauu
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. Oxnax7ieHre pu CoBepIIeHUU paboThI

9. HarpeBanue mipu coBepIiiieHUH pabOThl BHEIIHUMH CHJIAMU
10. CpaBHEHHE TEMIOEMKOCTEN pa3IMYHBIX BEIIECTB

11. HaOmronenne kumeHns

12 .HaGroieHue moCcTOSTHCTBA TEMITepaTyphl MPHU TIIaBJICHUN
13. Moaenu TEeIUIOBEIX ABUTaTEIeH

Jlabopamopnusie padbomot u onvimol

1. OnbITHI MO OOHAPYKEHUIO ICUCTBHUS CHIT MOJICKYJIIPHOTO TIPUTSIKEHUS

2. OnpITHI O BBIPAIIMBAHUIO KPUCTAJIJIOB TOBAPEHHOM COJIM WJIM caxapa

3. OnBITHI 10 HAOTIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX Tell

4. OmpeneneHue TaBIeHUS BO3lyXa B OaJUIOHE MINpHUIla

5. OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTb JIABJICHHUS BO3/1yXa OT ero 00bEMa U HarpeBaHus HiIu
OXJIQXKICHUS

6. [IpoBepka runoTe3bl IMHEWHONW 3aBUCUMOCTH JJTMHBI CTOJIOMKA KUIKOCTH B TEPMOMETPUUYECKON TPYOKe
OT TEMIEpPaTyphl

7. Habnroienne n3MeHeHusl BHyTpeHHEH SHEpruu Tea B pe3ysbTare TeIuionepeiadu U paboThl BHEITHUX
cui

8. UccnenoBanue sSBICHUS TEIIIOOOMEHA IPH CMEIIMBAHUH XOJIOTHOW U TOPSTUEH BOJIBI

9. OmnpeneneHue KOJIMYECTBA TEIOTHI, MOJIYYEHHOTO BOAON IIPU TEINIOOOMEHE C HarpeThiM
METaJUIMYECKUM [UIUHAPOM



10. Onpenenenne yaeabHON TEMIIOEMKOCTH BEILIECTBA
11. UccnenoBanue npoiecca ucnapeHus

12. OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa
13. Onpenenenune yieabHOM TEIUIOTHI MUIABJIEHUS JIba

Pazgen 2. JinekTpuyeckue 1 MAarHUTHbIE SIBJICHUSA

DnekTpusanus Teil. J[Ba poaa s5ekTpuyueckux 3apsanoB. B3anmopaeicTeue 3apsskeHHbIX Tel. 3akoH Kynona
(3aBUCUMOCTD CHJIbI B3aUMOJICHCTBUS 3aPSKEHHBIX TeJl OT BEJIMYUHBI 3aPS/10B M PACCTOSHUS MEX]TY TEIaMH).

Onekrpruueckoe noje. Hanpspk€HHOCTD anekTpudeckoro nois. [IpuHnmn cynepno3unum 3JeKTpUYeCcKuX
noJiel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DIeMEHTApHbIN deKTprudeckuil 3apsaa. Ctpoenne atoma. [TpoBogHuku
Y JUDJIEKTPUKHU. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

DJIEKTPUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHUS AJEKTPUUECKOTO TOKA. MICTOYHUKHM OCTOSTHHOTO TOKA.
JleficTBHSI AJICKTPUIECKOTO TOKA (TEIJIOBOE, XMMHYECKOE, MAarHUTHOE). DINEKTPUUYCCKUN TOK B KUIKOCTIX
W raszax.

Onexrpuueckas nemnb. Cuia Toka. DieKTpudeckoe HanpspbkeHne. ConpoTUBIEHHE TPOBOJHUKA. Y IETTBHOE
COIpPOTHBIIEHHUE BemiecTBa. 3akoH OMa s yuactka nen. [locnenoBarenpHoe 1 napauieIbHOE COEINHEHUE
IIPOBOJHUKOB.

PaboTa 1 MOUTHOCTBH IEKTPHUUECKOro Toka. 3akoH J[xoyns— JleHna. DnekTpudeckue menu 1 noTpeduTenu
AIIEKTpUUYECKON 3HEpruu B ObITy. KopoTkoe 3ambIkaHue.

[TocTrossHHBIE MarHuThl. B3auMoOAENCTBUE NMOCTOSSHHBIX MAarHMTOB. MarHUTHOE 1oJjie. MarHutHoe mose
3eMJIu ¥ €ro 3HaueHue JUIs )KU3HU Ha 3emiie. OneIT DpcTena. MarHuTHOE 1oJIe 3JEKTPUUECKOT0 TOKA.
[IpumeHeHne 31eKTpOMarHuToB B TEXHUKE. JlelficTBHEe MarHUTHOT'O TOJIS Ha TPOBOJHUK C TOKOM.
DneKTpoABUTaTENb IOCTOSHHOTO TOKa. Vcronbp30BaHUE AIEKTPOABUTaTENEH B TEXHUUECKUX YCTPOHCTBAX U
Ha TPaHCIOpTE.

OmnbiTel @apanes. SBneHue snekTpoMarHuTHON MHAYKIUU. [IpaBuno Jlerma. Dnekrporeneparop. CrocoOs
MOJIYYEHUS DJIEKTPUUECKON SHEPTHH. DIEKTPOCTAHIIUU Ha BO3OOHOBIISIEMBIX HICTOYHUKAX SHEPTHH.

Jemoncmpayuu
DnekTpu3anus Tei
JIBa poa 3NEeKTPUYECKUX 3apsAI0B U B3aNMOJEHCTBUE 3aPSKEHHBIX TEJ
YCTpOUCTBO U AEUCTBUE DIIEKTPOCKOIIA
DneKTpocTaTU4YecKas MHIYKIUs
3aKOH COXpaHEHHUs MIEKTPUUECKUX 3apsA0B
IIpOBOHUKY U TUIIEKTPUKH

MoaenupoBaHH€e CUIIOBBIX JIUHUN AIEKTPUUECKOTO OIS
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. PeoctaT u Mmara3uH conpoTUBICHUN
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. BzanmoneicTBre NOCTOSHHBIX MAarHUTOB

—
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. MO,I[GJ'II/IpOBaHI/Ie HCBO3MOXXHOCTH pa3aCICHUA IIOJOCOB MAarHuTa
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. MO,Z[CJ'II/IpOBaHI/Ie MAarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB
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. OnsIT OpcTena



19. MarauTHoOE noJie TOKa. DJIEKTPOMArHUT

20. JlelicTBME€ MarHUTHOT'O TI0JIS1 HA IPOBOJHUK C TOKOM

21 DnexTpoaBurarenab NOCTOSSHHOIO TOKa

22. VccnenoBaHue SABICHUS AJIEKTPOMArHUTHON UHYKIIMHA

23. Onbitel @apazes

24. 3aBUCUMOCTb HaIlpaBJIEHHUs NHAYKIIMOHHOI'O TOKAa OT YCJIOBUH €r0 BO3HUKHOBEHMSI
25. DnexTporeHepaTop OCTOSHHOTO TOKa

Jlabopamopuvie pabomsl u onvimol

OnbITH IO HAOIOIEHHUIO AIEKTPU3AIMH TSl MHAYKIHUEH U IPU CONPUKOCHOBEHUH
HccnenoBanue qeiCTBUS 3JEKTPUUECKOTO MO Ha IPOBOJAHUKH U IUDJIEKTPUKHU
COopxka 1 mpoBepKa pabOThI ANEKTPUUYECKOH 1IN MTOCTOSTHHOTO TOKa

W3mepenue u peryinpoBaHue CUIbl TOKa

A A

N3mepenue u peryaupoBaHue HANPSHKEHUS

6. HccnenoBaHue 3aBUCUMOCTH CHJIBI TOKA, MAYILETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HaIpsKEHUS Ha PE3UCTOPE

7. ONBbIThI, JEMOHCTPUPYIOLINE 3aBUCUMOCTH JJIEKTPUUECKOTO COMPOTUBIICHHUS TPOBOJHUKA OT €ro JUIUHBI,
IUIOLIA/IM TIOTIEPEYHOT0 CEUEHUS U MaTepuala

8. IIpoBepka npaBuiia CIOXKEHUS HAMIPSKEHUHN TIPU MTOCIIEI0BATEILHOM COSIMHEHUHU JABYX PE3UCTOPOB

9. TlpoBepka mpaBuiia AJis CUIJIBI TOKA IPU MapajuIeTbHOM COEIMHEHUHU PEe3UCTOPOB

10. Onpenenenne pabOTHI AIAEKTPUUECKOTO TOKA, HAYIIIETO Yepe3 PE3UCTOP

11. Onpenenenne MOIMTHOCTH JIEKTPUUECKOTO TOKA, BBIJEISIEMOU HAa PE3UCTOPE

12. UccnenoBanre 3aBUCUMOCTH CUJIbI TOKA, MAYILETO Yepe3 JIAMIIOUKY, OT HANpsHDKEHUS HAa HEeil

13. Onpenenenune KIIJ[ HarpeBaresns

14. UccnenoBanre MAarHUTHOTO B3aMMOJIEUCTBUS TOCTOSIHHBIX MATHUTOB

15. VI3yueHue MarHuTHOTO IMOJIS TOCTOSIHHBIX MarHUTOB MPH UX 00bEIMHEHUH U pa3elieHuU

16. VccnenoBanue neMCTBUSA AIEKTPUUYECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY

17. OnBITHL, IEMOHCTPUPYIOIINE 3aBUCUMOCTh CHUJIbI B3AMMOACHCTBUS KaTYIIKK C TOKOM M MarHuTa oT
CWJIBI TOKA U HalpaBJI€HUS TOKA B KAaTyILIKe

18. 3yuenue necTBUS MAarHUTHOTO MOJIsi HA IPOBOJHUK C TOKOM

19. KonctpyrnpoBanue u u3ydeHHe pabOTHI AJIEKTPOJBUTATEINS

20. U3mepenune KI1/] anexTpoaBurareabHON yCTaHOBKU

21. OnbITHI MO UCCIEAOBAHUIO SIBJICHUS SJIEKTPOMArHUTHOW UHIYKIIUU: UCCIIEJOBAHNE U3MEHEHU N

3HAYCHHUA U HAITPABJIICHUA MHAYKIITMOHHOTO TOKA



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

Nzydenne pu3mky B 8 Kilacce HAMPaBICHO Ha JIOCTIKEHUE 00yJaIOMUMUCS JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX Pe3yIbTaTOB OCBOEHHUS y4EOHOT0 IIpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI
Ilampuomuueckoe socnumanue:
— TPOSIBIICHUE UHTEPECA K UICTOPHUU U COBPEMEHHOMY COCTOSIHHIO POCCUHCKON (DU3NYECKON HAYKH;
— LIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUMCKHUX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo6no-upascmeennoe gocnumanue:

— TOTOBHOCTH K aKTUBHOMY Y4YaCTHIO B O6C}’)KI[€HI/II/I O6H_[CCTB6HHO-3Ha‘II/IMBIX " 3THYCCKHX HpO6J’IGM,
CBA3aHHBIX C ITPAKTUYCCKUM ITPUMCHCHUCM I[OCTI/DKGHI/Iﬁ (1)I/ISI/IKI/I;

— OCO3HAaHHEC BaA)KHOCTU MOPAJIBbHO-3THYCCKUX IPUHIOUIIOB B J€ATCIbHOCTU y‘IéHOFO.
Icmemuueckoe socnumanue:

— BOCIPUATHE ICTETHUECKUX KauecTB (pU3nueckoi HayKu: €€ TapMOHUYHOTO MOCTPOEHUSI, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH.

llermocmu HAY4YHO020 nO3HARUA:

— O0CO3HAHME EHHOCTH (PU3NYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA MMO3HAHHS MUPA, OCHOBBI
Pa3BUTUS TEXHOJOTUM, BAXKHEUIIIEH COCTABIIAIONIEN KYJIbTYpPHI;

— pa3BHUTHE HayYHOH JIIOO03HATEIBHOCTH, HHTEPECA K HCCIIE0BATENbCKOM eI TETbHOCTH.
Dopmuposanue Kyapmypolt 300p06bs U IMOUUOHAILHO20 D1A20NOYYUA:

— OCO3HaHHe LIEHHOCTH 0e30macHOoro o0pas3a >KM3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUpE,
B2XHOCTHU MIPABHIJI OE30MMACHOTO TMOBEICHUS Ha TPAHCTIOPTE, HA JIOPOrax, C SJCKTPHUUECKUM U TETIOBBIM
000pyIOBaHUEM B IOMAIIHUX YCIOBHUSX;

— c(hOpMHPOBAHHOCTD HaBbIKa pedIeKCHH, TIPU3HAHNE CBOETO MIPaBa Ha OIIMOKY M TaKOT'o JKe Mpasa y
APYyroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— aKTHBHOE y4acCTHE B PEIICHUH IPAKTUUYECKHUX 3a]a4 (B paMKaX CEMbH, ILIKOJIbI, TOPOAA, Kpasi)

TEXHOJIOTUYECKOH 1 COIMAIbHON HANPaBIEHHOCTH, TPEOYIOMKX B TOM YHCIIE U (PU3NYECKUX 3HAHUH;
— MHTEpeC K MPaKTHUYECKOMY H3YUEHHIO MpoQeccuid, CBA3aHHBIX C (UBUKOI.
IKonozuueckoe ocnumanue:

— OpHUEHTAaIUs Ha IpUMEHEeHNEe (PU3NUECKUX 3HAHUH JUTS pelIeHHs 3a/a4 B 00JIACTH OKpY>KatoleH
Cpebl, INIAHUPOBAHUS IIOCTYIIKOB U OLEHKU UX BO3MOXKHBIX IIOCJIEICTBUN JUIsl OKPYKAIOLIEH CPEbI;

— OCO3HaHME TJI00aJTbHOIO XapakTepa 3KOJOTHYECKHX MPOOJEM U MyTel UX pelIeHus.

Aoanmayus odyuarouecoca K U3MEHAUUMCA YCI08UAM COUUATbHOU U RPUPOOHOUL CPEObl:

— TOoTpeOHOCTh BO B3aUMOJICHCTBUY P BBHIITOJHEHNUHU HCCIIEIOBAHUN U MTPOEKTOB (pr3nyecKon
HAIPABJIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSAM JIPYTHX;

— TMOBBILLIEHUE YPOBHS CBOCH KOMIETEHTHOCTH Yepe3 MPaKTHUECKYIO 1eATEIbHOCTb;

— MOTpeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM Uncie GOpMyIHpoOBaTh €U, MOHSATHS,



TUNOTE3bl 0 (U3NYECKUX OOBEKTAaX W SBJICHUSX;
— 0CO3HaHME 1e(PUITUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;
— IUIaHUPOBAHME CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (DU3MYECKHUX 3HAHUM;

— CTpeMJIEHUE aHAJIM3UPOBATh U BBISBIIATH B3aUMOCBSI3U MPUPOJII, OOIIECTBA U SKOHOMUKH, B TOM
YHCIIe ¢ UCTIOJIb30BaHUEeM (PM3NYECKUX 3HAHU;

— OILIEHKA CBOUX JEHCTBUI C yUETOM BIMSAHUS Ha OKPYKAIOUIYIO CPEy, BO3MOKHBIX TTTOOAIBHBIX
OCJIENCTBUI.

METANPEIMETHBIE PE3YJIBTATbBI

YHuBepcanbHble TO3HABATEIIbHBIEC CUCTBUSA

ba3zoevie nocuueckue oeiicmeus:
— BBIIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIEC TPU3HAKK OOBEKTOB (SIBICHUN);
— YCTaHaBIIMBaTh CYIIECTBEHHBIN MPHU3HAK KJIacCU(PUKAIIMKA, OCHOBAHUS JIJIs1 000OIIECHHS U CPAaBHEHUS,

— BBISBIIATH 3aKOHOMEPHOCTHU U IPOTHUBOPEUHSI B pacCMaTpUBaeMbIX (haKkTax, TaHHBIX U HAOIIOICHHUSX,
OTHOCSIIIMUXCS K (PU3MYECKUM SIBJICHUSIM;

— BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U IIPU U3YYCHHUN (bI/ISI/I‘ICCKI/IX SIBIICHUH 1 IIpOLECCOB;
ACJIaTh BBIBOJbI C UCITOJIb30BAHUEM JCAYKTUBHBIX U UHAYKTHBHBIX YM03aKJIIO‘ICHI/II>'I, BbIABHUI'ATh
TUITIOTE3bI O B3aUMOCBA3AX ¢H3quc1<nx BCINYHH,

— CaMOCTOSTENILHO BBEIOUPATh CIIOCO0 perieHust yueOHo! (pu3ndecKoil 3a1aun (CpaBHEHHE HECKOIBKUX
BapUaHTOB PEUICHUs, BEIOOP HanOoJIee MOAXOISIIETO C YYETOM CaMOCTOSITEIBHO BBIIEICHHBIX
KPUTEpHEB).

Ba3zoevie uccneoosamenvckue oelicmeus:
— HCIIOJIB30BATh BOIIPOCHI KaK HCCIEA0BATEILCKUAM HHCTPYMCHT IIO3HAHUA,

— MPOBOJUTH 110 CAMOCTOSITENILHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXKHBIA (QHU3HUeCKUii
AKCIIEPUMEHT, HEOOIbIIIOE HCCeI0BaHNE (PU3UYECKOTO SIBICHUS;

— OICHHBATb HAa MPUMCHUMOCTb U NOCTOBCPHOCTDH HH(bOpMaI_[I/IIO, IMOJIYYCHHYIO B XOAC UCCIICAOBAHUA
HJIN OKCIICPUMCHTA,

— €aMOCTOSITENBHO (POPMYIUPOBATH 0OOOIICHUS U BBIBOJIBI IO PE3YJIbTaTaM POBEAEHHOTO
HaOJI0/IEHU s, OTIbITA, UCCIICOBAHNUS;

— MPOTHO3UPOBATH BO3MOXKHOE JlajibHeIIee pa3BUTHE (PU3NUECKUX MPOIECCOB, a TAKXKE BHIABUTATh
MIPEIOJIOKEHHS 00 UX PA3BUTHUU B HOBBIX YCIIOBUSX M KOHTEKCTaX.

Paboma c unghpopmayueii:

— TPUMEHSTH Pa3InYHbIE METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOKCKE U 0TOOpe UHPOPMALIUU HITH

JTAHHBIX C YUETOM MPEATIOKEHHOHN yueOHOH (pr3NUecKoil 3a1auu;

— aHaATU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH MH(OPMAIIHIO pa3IMYHBIX BUIOB U GOPM
[IPEACTABICHUS;

— CaMOCTOSITENBHO BIOMPATh ONTUMANIbHYIO (OpMY MpeCcTaBlIeHus: HH(GOPMAIUU 1 UIUTIOCTPUPOBATH
pelaeMble 3a/1a4i HECIOKHBIMU CXEMaMH, TarpaMMaMu, HHOW TrpaduKoi M X KOMOMHAIIUSMH.

YHuBepcanbHble KOMMYHUKATUBHBIC IEHCTBUS



Obwenue:

— B XoJie 00CyX/IeHHs] y4eOHOTO MaTepHaa, pe3yJbTaToB JaOOPaTOPHBIX padOT U MPOESKTOB 33/1aBaTh
BOTIPOCHI TIO0 CYIIECTBY OOCYX/1aeMOW TeMbI M BHICKAa3bIBaTh WJICH, HAIICIICHHBIC HA PEIICHUE 3a]auu U
noj/IepKaHue 0JIaroXKenaTeIbHOCTH OOIIECHUS;

— COIIOCTAaBJISITh CBOM CYXJICHUS C CY)KACHUSMH JIPYTHX YYaCTHUKOB JTHAIIOTa, OOHAPYKHUBATh
pas3iiniue U CXoaACTBO HO3I/II_[PII>'I; BBIPAXKATh CBOXO TOUYKY 3PCHUS B YCTHBIX U IMCbMCHHBIX TCKCTAX,
MyOJINYHO MPEACTABIATH PE3YNbTAThl BBITOJTHEHHOTO (PU3HMUECKOTO OMbITA (IKCIIEPHUMEHTA,
UCCIIEI0BAHMS, IPOEKTA).

Coemecmnasn deamenvHocms (COmpyoHu4ecmeo):

— TIOHMMATh U UCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOW U HHIMBUIYaIbHON paOOTHI TIPU PEIICHUN
KOHKPETHOU (pr3nyecKoi mpoOIemsl;

— IIPUHUMATH LCIIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BEIBATH HGI;'ICTBI/IH o €€ MJOCTHXKEHUIO:

pacmpenensaTb poiu, 00CyKIaTh IPOIECCH U Pe3yIbTaThl COBMECTHOM pabOThI; 000011aTh MHEHUS
HECKOIBKUX JIIO/ICH;

— BBITIOJTHATH CBOIO YaCTh pa0OTHI, JOCTUTAs KAYECTBEHHOTO Pe3y/IbTaTa M0 CBOEMY HAIPABJICHUIO
KOOPJIUHUPYS CBOU ACHCTBUS C IPYTUMHU WIEHAMU KOMaH/IbI;

— OIICHHUBATh KAa4€CTBO CBOCT'O BKJIaJa B O6HlI/Iﬁ IMPOAYKT I10 KPUTEPUAM, CAMOCTOATECIILHO

c(hOpMYyITUPOBAHHBIM YIYACTHUKAMU B3aUMO/ICHCTBUSI.

YHuBepcaabHbIe PETYISATUBHBIE 1EHUCTBUS

Camoopzanumuuﬂ:

— BBISBIATH MPOOJIEMBI B )KU3HEHHBIX U YIEOHBIX CUTYAIUSAX, TPEOYIOMIHX IS pelieHust GU3HIECKUX
3HAHUI;

— OPUCHTUPOBATHCA B PA3JIMYHBIX MOAXOAAX IMPUHATUSA peH_ICHI/Iﬁ (I/IHI[I/IBI/II[yaJIBHOG, IMPUHATHEC
pelieHus B Tpynie, IpUHITHE PEIISHUH TPYIIION );

— CaMOCTOATCIIBHO COCTABJIATH AJITOPUTM PCIICHUA (1)I/ISI/II‘ICCKOI71 3aa4u WIH IJIaHa UCCIIEA0OBAHUsA C

y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IIPe/jlaraeMble
BAPUAHTHI PELLICHUN;

— JIenath BIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.
Camoxkonmpons (pepnexcusn):
— J1aBaTh aJIeKBaTHYIO OLIEHKY CUTYaI[MH U MIpejiarath miaH e€ H3MeHEeHNUS,

— OOBSICHATH MPUYNHBI TOCTHKCHUS (HEAOCTIKEHHS) PE3YIbTATOB JEATEILHOCTH, 1aBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY;

— BHOCHUTb KOPPEKTHUBBI B ICATEIHHOCTD (B TOM YHUCJIE B X0 BBHIOJHEHUS (PU3NUECKOTO UCCIIEIOBAHUS
WJIM TIPOEKTa) HA OCHOBE HOBBIX 00CTOSITENbCTB, N3MEHUBILINXCS CUTYallMi, YCTAHOBJIEHHBIX OIINOOK,
BO3HUKIIUX TPYIHOCTEH;

— OLCHHBATh COOTBETCTBUEC PE3YJIbTaTa LUCJIN U YCIOBUAM.
3M014u0H(Ulebll2 UHmesieKkm:

— CTaBHTH ce0s1 Ha MECTO JIPYTroro YeJ0BeKa B X0/I€ CIOpa WK AUCKYCCUU Ha HAyYHYIO TEMY,
[IOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOro.



Ipunamue ceds u opyzux:

— MpPU3HABaTh CBOE NMPaBO HA OIMIMOKY MPHU pelIeHNH PU3NYECKUX 3a/1a4 WU B YTBEP)KJICHUSIX Ha
Hay4YHBIE TEMBI U TAKOE K€ MPaBO JAPYroro.

INNPEJIMETHBIE PE3YJIbTATDBI

[IpenMeTHbIE pe3yabTaThl HA 6a30BOM YPOBHE JIOJKHBI OTpaxaTh c(HOPMHUPOBAHHOCTD y 00YHAIOIIUXCS
YMEHHUI:

— HCIOJIb30BaTh MOHITHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE TBUKEHUE aTOMOB U MOJIEKYI,
arperatHble COCTOSIHUS BEIIECTBA, KPUCTAILTUIECKUE U aMOp(HBIE Tella, HACKIIIEHHBI U HEHACHI-
IIEHHBIN Map, BIaKHOCTh BO3/lyXa; TeMIepaTypa, BHYTPEHHsIS SHEPIUsl, TEIUIOBOM IBUraTelb;
AJIEMEHTAPHBIN IEKTPUUECKUH 3apsil, SJIEKTPUUECKOE MOJI€, IPOBOJIHUKHU U JUIIEKTPUKU, TOCTOSHHBIN

INEKTPUIECKUN TOK, MATHUTHOE TI0JIE;

— pasnuyarth SBIEHUS (TEIUIOBOE pacIInpeHue/ckaTue, Teronepeaada, TeIioBoe paBHOBECHE,
CMayMBaHKe, KaMJUTSIPHBIC SIBIICHUS, NCTIApEHIE, KOHICHCAIINS, TUIABJICHUE, KPUCTATU3aIUs
(oTBepaeBaHme), KUIIEHUE, TEIUTIONEpeIada (TETUIONPOBOIHOCTh, KOHBEKITUS, U3ITYUCHHE); dJICKTPU3ALIHS
TeJ, B3aUMOJICHCTBHE 3apSI0B, ACUCTBUS JCKTPUIECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJICHCTBUE
MardHuToB, ﬂeﬁCTBHe MAar"auMTHOIO I10JIA Ha MPOBOAHUK C TOKOM, SJICKTPOMArnuTHas I/IHZ[yKI_[I/IH) II0 OIIn-
CaHMIO X XapaKTePHBIX CBOMCTB ¥ HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (U3HUECKOE

SIBJICHUE;

— pacro3HaBaTh NPOSBICHUE H3YYCHHBIX (PM3UYECKUX SBICHHUI B OKPYKAIOIIEM MHPE, B TOM YHCIIE
(bHSI/I‘ICCKI/Ie SABJICHUS B ITPUPOJC: ITOBEPXHOCTHOC HATAKCHUC U KAITUJUIAPHBIC SIBJICHUA B IPUPOJL,
KPUCTAJLIBI B TIpHpoie, uznydeHne ConHIa, 3aMep3aHre BOJOEMOB, MOPCKUE OpU3bI, 00pa3oBaHUE
POCHI, TYyMaHa, HHEs, CHETa, 3JICKTPUYCCKUC SABJICHUA B aTMOC(bepe, SJICKTPHUYCCTBO KHMBBIX OPTaHHU3MOB;
MarHUTHOE TI0JIe 3eMJIH, APei MO0 COB, POJIb MArHUTHOTO TTOJIS JJIs1 )KU3HU Ha 3emiie, TOJISIPHOE CH-
SIHUE; TIPH 3TOM MIEPEBOIUTH MPAKTHYECKYIO 3a/1a4y B YU€OHYIO, BBIJICISAThH CYIIECTBECHHBIC
CBOMCTBA/MIpU3HAKNA (PU3NUECKUX SBIICHUM;

— OIHKCHIBATh U3yYCHHbIE CBOMCTBA TeN U (PU3MUYECKHE SIBICHUS, UCTIONb3YS (PU3UUECKUE BETUUUHBI
(Temmneparypa, BHYTPEHHSS SHEPTUs, KOJIMYECTBO TEIUIOTHI, Y/EJIbHAs TEIUIOEMKOCTh BEIIECTBA,
ylienbHas TeIJIoTa IUIABJICHUS, YAeIbHAas TeII0Ta Napoodpa3oBaHus, yAeIbHas TEIIOTa CTOPaHUs
TOILTUBA, KOA(PPHUIHUEHT MOJIE3HOTO JEHCTBUS TETJIOBOI MAaIIMHBI, OTHOCUTENIbHAS BIAXKHOCTb BO3YXa,
JNIEKTPUYECKUN 3apsAJl, CUIIA TOKA, SJIEKTPUYECKOE HAMPSKEHHUE, COIPOTUBIICHUE IIPOBOJIHUKA, YAEIbHOE
COIIPOTHBIIEHUE BELIECTBA, pab0Ta U MOIIHOCTD AJIEKTPHUUYECKOTO TOKA); IIPU OMUCAHUU MPABUIIBHO
TPAaKTOBATh (PU3MUECKUI CMBICI UCTIOIB3YEMbIX BEJIMYHH, 0003HAYCHUS U €TUHHIIBI (PU3HUECKUX
BEJIMYMH, HAXOJUTh (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEJTMUYUHAMH,

CTPOUTH TPaQUKH U3YUYEHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIHYUH;

— XapaKTepu30BaTh CBOMCTBA Tel, (pU3NUECKHe SIBJICHUS U MPOIIECCHI, UCTIONb3Yys OCHOBHbBIE
MOJIOXKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPHH CTPOEHUS BELIECTBA, IPUHIIUI CYTIEPIIO3UIIUU TTOJIeH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH OMa IS yyacTka 1emnu, 3akoH J[xoyrs -
Jlenma, 3aK0H coXpaHEeHHsI SHEPTUU; IPU ITOM JaBaTh CIOBECHYIO (HOPMYIHPOBKY 3aKOHA U 3alHChIBATh
€ro MaTeMaTU4eCKO€e BhIPAKEHUE;

— OOBACHATDH (PU3NUECKHE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE B KOHTEKCTE CHUTYyalui
MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BbISBIATH IPHUNHHO-CIICACTBEHHBIE CBS3U, CTPOUTH 00BsIC-
HEeHHE U3 | - 2 JTOTUYECKUX IIaroB ¢ ONMopoi Ha 1 - 2 W3ydeHHBIX CBOMCTBA (U3MUECKHUX SIBJICHUH,
($U3NIECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH; peliaTh pacu€THbIE 3aauu B 2 - 3 1eHCTBUS, UCTIONIb3YS



3aKOHBI U (OPMYJIBI, CBS3BIBAIOIINE (PU3NUECKHE BEIMUMHBI: HA OCHOBE aHAJM3a YCIOBUS 3a/1a4H
3aMMCBIBAaTh KPATKOE YCIOBHE, BBISBIIATH HEAOCTATOK NAHHBIX JUIS PEUICHHUS 331a4H, BEIOMPATh 3aKOHbI
1 GOpMYIIbI, HEOOXOAUMBIE JJIs €€ PEeLIeHHs, IPOBOJUTH PacYEThl U CPAaBHUBATH MOJIyYEHHOE 3HAUCHHE

(bHSH‘ICCKOﬁ BCJINYHHBI C U3BCCTHBIMU JaHHBIMH,

— pacno3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEUIUTh MPU MOMOIIN PU3NYECKUX METOJ/I0B; UCIONIB3YS
OMMCaHUE UCCIIEI0BAHUSI, BBIICISTH IPOBEPAEMOE MPEANIOI0KEHHE, OLIEHUBATH MPABUIBHOCTD MOPSI/IKa

MMPOBCACHUA UCCIICAO0OBaHNUA, ACJIaTh BBIBOABI,

— TMPOBOJUTH OMBITHI IO HAOIIOIEHUIO (PM3UUECKUX SIBICHUN WM (PU3NIECKUX CBOMCTB TET
(xanuIIsSipHbIE SIBICHUS, 3aBUCUMOCTD JaBJICHUS BO3yXa OT €ro 00bEMa, TeMIepaTypbl; CKOPOCTH MPO-
1[ecca OCThIBaHMSI/HArpeBaHUs MPU U3TYUSHUH OT LIBETA W3ITy4arolleil/orIonaoei moBEpXHOCTH;
CKOpPOCTb MCTIapEHUS BOJIBI OT TEMIIEPATYPhI )KUJIKOCTH U IJIOIAAN €€ TOBEPXHOCTH; DJIEKTPU3ALUs Tell
Y B3aUMOJICHCTBHE IEKTPUUYECKUX 3apsI0B; B3aUMO/ICHCTBHE MOCTOSSHHBIX MarHUTOB, BU3yan3alus
MarHMTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB; IEHCTBUSI MAarHUTHOTO MOJIsl HA TPOBOJAHUK C TOKOM,
CBOMCTBA AJIEKTPOMAarHuTa, CBOMCTBA AJIEKTPOIBUraTElIs TOCTOSHHOTO TOKa): GOpMYyIUPOBAThH
MIpOBEpsieMbIe MTPEITOJIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAI0KEHHOT0 000PY/I0BaHMSI; ONTUCHIBATD

XOJ OTBITa U (OPMYIIMPOBATH BHIBOJIBI,

— BBINOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBHOMN BIAXKHOCTH BO3/1yXa, CUJIbI TOKA,
HaMpPsDKEHUS ¢ UCTOIb30BaHUEM aHAJIOTOBBIX MPUOOPOB U JATUNKOB (DU3HMUECKUX BEIMYUH; CPABHUBATH
PE3yNbTaThl U3MEPEHUH C YIETOM 3aJaHHON aOCONIOTHON TOTPEITHOCTH;

— TPOBOJUTH UCCIIEAOBAHUE 3aBUCUMOCTH OJHON (PM3NYECKOM BETHMYUHBI OT JIPYTOil ¢
UCIOJIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCHUMOCTb COIIPOTHBIICHHS TPOBOIHUKA OT €r0 JUIMHBI,
IJIOLIAIA MONIEPEYHOI0 CEUYEHUS U yAEIBHOIO CONPOTHUBIICHNUS BELIECTBA MPOBOJHUKA; CHJIBI TOKA,
UIYLIEro Yepes3 IMPOBOJHUK, OT HANIPSKEHUS Ha IIPOBOJHUKE; UCCIIENOBAaHUE I10CIEA0BATEIBHOIO U T1a-
paJUIETIbHOTO COEIMHEHHH MTPOBOIHUKOB): TUIAHUPOBATH UCCIIEOBAaHUE, COOMPATh YCTAHOBKY U
BBITOJIHATH U3MEPEHHsI, CIIEAYs MPEATIOKEHHOMY TUIaHy, PUKCUPOBATh PE3YJbTAThl HOTYYESHHOM

3aBUCHMMOCTH B BUJIC TaGJII/IL[ n I‘pa(bI/IKOB, ACJIaTh BBIBOJLI ITO PE3YyJIbTaTaM UCCIICJOBAHUSA,

— MPOBOJUTH KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BeIHUUH (yAelbHas TEIIOEMKOCTh BEIIECTBa,
COIPOTHUBIICHUE MPOBOIHUKA, PA00Ta U MOILIHOCTD NEKTPUUYECKOT0 TOKA): TUIAHUPOBATh U3MEPEHUS,
coOupaTh IKCIIEPUMEHTAIILHYIO YCTAHOBKY, CIIEys MPEVI0KEHHON HHCTPYKIUH, U BEIYUCIISATH
3HAYEHUE BEJIINYUHBL;

— co0uoaaTh MpaBuiia TEXHUKU 0€301MacHOCTH MPH padoTe ¢ 1abopaTOpHBIM 000PYAOBaHUEM;

— XapakTepu30BaTh MIPUHIUIBI IEHCTBHS U3YYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOHCTB € ONOPOH
Ha UX OMHUCAHUs (B TOM YHCJIE: CUCTEMa OTOIJICHUS IOMOB, THTPOMETP, ITapoBasi TypOMHA, aMIIepMETD,
BOJIETMETP, CYETUHK ICKTPUUECKOI SHEPTHH, IIEKTPOOCBETUTEIbHBIE TPHOOPHI, HArPEeBaTEIbHBIE
AJIEKTPONIPUOOPHI (IPUMEPHI), HIEKTPUUYECKHE MTPEIOXPAHUTEIH; SJIEKTPOMArHUT, 3JIEKTPOIBUTATEINb
MIOCTOSTHHOTO TOKa), MCIIOJIb3Ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBICHUN 1 HEOOXOAUMBIE

(I)I/ISI/I‘ICCKI/IG 3aKOHOMCPHOCTH,

— pacno3HaBaTh NPOCTbIE TEXHUYECKHUE YCTPOICTBA U U3MEPUTEIHHBIE PHOOPHI IO CXEMaM H
CXEMaTUYHBIM PUCYHKaM (>KHJIKOCTHBIN TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTaTEIb
BHYTPEHHETO CTOPaHUs, JJIEKTPOCKOII, PEOCTAT); COCTABIISATH CXEMBI JIEKTPUUECKUX LIETIEH ¢
MIOCJIEZI0BATEIbHBIM U MapajlIeIbHBIM COEIUHEHUEM 3JIEMEHTOB, pa3jinyasi YCIOBHbIE 0003HAUEHUS

OJICEMECHTOB SJICKTPHUYCCKUX ueneﬁ;

— TPUBOJAUTH IPUMEPHI/HAXOUTh HH(POPMAIIHIO O IPUMEPAX MPAKTHUYECKOTO HCIIOIB30BAHUS



(bu3MUECKUX 3HAHHI B TIOBCETHEBHOM KU3HU IS o0ecTieueHus: 6€30MacHOCTH Ipu oOparieHuu ¢ mpubo-
pamM¥ ¥ TEXHUYECKUMH YCTPOMCTBAMH, COXPAHEHHUSI 3JI0POBbSI U COOIOCHHSI HOPM SKOJIOTHYECKOTO
MOBEJICHHSI B OKPY>KAIOIIEH Cpejie;

— OCYIIECTBIIATH MOUCK MHPOPMAITUHN (PU3HUECKOTO coaepkaHus B ceTu IHTepHeT, Ha OCHOBE
MMEIOIINXCS 3HAHUH U yTEM CPaBHEHUS JIOTIOJTHUTENIBHBIX HCTOYHUKOB BBIIEIATH HH(POPMAIIUIO,
KOTOpas ABJISIETCS MPOTUBOPEYUBOI MIIM MOXKET OBITh HEIOCTOBEPHOM;

— HCIOJIb30BaTh MPH BBINOIHEHNHU YU€OHBIX 3aJaHUH HAyYHO-TIOMYJISIPHYIO JIUTEPATypy (PU3HUECKOrOo
COJIepKaHusl, CIIPAaBOYHbIE MaTepHaJIbl, pECypChl ceTH VIHTepHET; BIaaeTh NpuéMamMmu
KOHCIIEKTHPOBAHUS TEKCTa, peoOpa3oBaHust MHGOPMAIMK U3 OJJHON 3HAKOBOI CUCTEMBI B APYTYIO;

— Co3/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M KpaTKHe yCTHBIE COOOIIeHus1, 000011as HH(popMaIuio u3
HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO CO/IEPKAHNUS, B TOM YHCIIE ITyOJNIHO PEICTABIATD PE3yIbTaThI
MPOEKTHON HIJTH UCCIIEIOBATENILCKOMN IESATEIBHOCTH; IPH ATOM I'PAMOTHO HCIIOJIb30BATh H3Y4YE€HHBIH
MMOHSATUWHBIN anmapar Kypca (GU3uKH, COTPOBOXKIATh BRICTYIIJICHUE TTPE3ECHTAIIUCH;

— TIIPH BBINOJIHEHNUHU YYEOHBIX MPOEKTOB U UCCIIEOBAHUN (DU3HUECKUX MPOIIECCOB PACTIPEACTSATh
00sI3aHHOCTH B TPYIITIE B COOTBETCTBHUH C MTOCTABICHHBIMH 33/Ia4aMH, CIIEIUTh 32 BHITIOJTHEHUEM IJIaHa
JEHCTBHUI U KOPPEKTUPOBATH €T0, aJICKBATHO OIICHUBATh COOCTBEHHBIN BKJIQ/ B JESATEILHOCTD TPYIIIIHI,

BBICTpanBaTb KOMMYHHUKATUBHOC B3aHMOl[eI>'ICTBI/IC, MPOABJIAA TOTOBHOCTDH pa3peliaTh KOH(pHHKTBI.



TEMATHYECKOE IINIAHUPOBAHUE

Pemienue 3a1a4 1o o1eHUBaHUIO KOJIMYECTBA ATOMOB MJIM MOJICKYJI B €INHHIIE
00bEMa BEIECTBA;

AHaJu3 TeKCTa APeBHUX aTOMUCTOB (Harpumep, pparmenta mosmsl Jlykperms «O
NpUPOJIE BelIeii») ¢ H3JI0KeHHEeM 000CHOBaHUIT aTOMHO# T'MIIOTE3bI (CMBICIIOBOE
yreHne). OueHka yoeMTeNbHOCTH 3TUX 000CHOBAHHIA;

O0OBsicHeHHE OPOYHOBCKOTO JIBMYKCHUSL, SIBIICHHUS TUPDY3HUHN Pa3ITHINA MEKITY
HUMH Ha OCHOBE ITOJIOXKEHHUH MOJIEKYISIPHO-KHHETHIECKOH TEOPHH CTPOCHUS
BELIECTBA;

OOBsicCHEHHE OCHOBHBIX PAa3JIMUHiA B CTPOCHHUH I'a30B, )KUAKOCTEH M TBEPIBIX TEI C
HCIIOJIb30BAHUEM ITOJIOKCHUIT MOJIEKYJIIPHOKMHETHIECKON TEOPHU CTPOCHUS
BELIECTBA;

TIpoBeneHue ONBITOB MO BRIPAIIMBAHHIO KPHCTAJIIOB ITOBAPEHHON COJIM WIIN
caxapa;

IIpoBenenue n 00bsICHEHHE OIBITOB, ICMOHCTPHPYIOMINX KAIMIUIAPHBIC SIBJICHUS 1
SIBJICHHE CMAaYMBaHMUS;

OOBsicCHEeHNE POJTH KaNMJUISIPHBIX SIBICHHH IS HOCTYILICHUS BOJbI B OPraHU3M
pactenuit (MC — Guonorus);

Hab6monenne, nposesieHne 1 00bICHEHNE ONBITOB 10 HAOGIIOICHHUIO TEIIOBOTO
pacIIMpeHHs Ta30B, )KUAKOCTEH U TBEPIBIX Tell;

OOBsICHEHNE COXpaHEHUsI 00bEMa TBEPABIX Tell, TEKYyYECTH KUIKOCTH (B TOM
4HciIe, pa3HUIBI B TEKYyYECTH ISl Pa3HbIX JKHJIKOCTEH), JaBIICHUS ra3a;
TIpoBeneHue ONBITOB, AEMOHCTPUPYIOIINX 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ro
00bEMa M HarpeBaHHs WIIN OXJIAXKJICHUS,H HX 00BsICHEHHE Ha OCHOBE aTOMHO-
MOJICKYJIIPHOTO YUICHHS;

AHaJu3 NpakTHYECKUX CUTYaIUi, CBI3aHHBIX CO CBOHCTBAMH ra30B, )KUAKOCTEH 1
TBEPJBIX TEI;

Ne | HaumenoBanue pasieso u | KoauuecTso yacos Jarta Buael gesiteIbHOCTH Buael, hopMbl KOHTPOIsI DJIeKTPOHHbBIE
n/m | TeM NporpaMmaIl H3yYeHHss (uudposble)
BCEro | KOHTPOJIbLHBIE | MPAKTHYECKHE o0pazoBaTebHbIe
padoTsl padoTsl pecypesi
Pasznen 1. TenJioBble siBJE€HUS
1.1. | Ctpoenue u cBoiicTBa 7 0 0 Habmnronienne u MHTEpIIpeTaIs ONBITOB, CBUAETEILCTBYIOMINX 00 aTOMHO-- VYcerHbIi onpoc; http://school-
BelllecTBa MOJIEKYJIIPHOM CTPOEHUHM BENIECTBA: OIBITH C PACTBOPEHUEM PA3JIMYHbIX BEIECTB | MHUChbMEHHBIH KOHTPOIIb; collection.edu.ru/catalog/
B BOJIC; TECTHPOBAHUE; https://resh.edu.ru/
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O0ocHOBaHHKE NPABUII H3MEPEHUS TEMIIEPATYPhI;

CpaBHEHHE Pa3INYHBIX CIIOCOOOB U3MEPEHUS U IIKAJ TEMIIEPATyphl;
Hab6monenue 1 00bsCHEHHE ONBITOB, IEMOHCTPUPYIOLMX H3MEHCHUE BHY TPCHHEH
SHEPruH Tela B Pe3yIbTaTe TeIuIonepeaadn i paboThl BHEIIHHX CHIT;
Habnronenune u 00bsiICHEHHE ONBITOB, 0OCYK/ICHUE TPAKTHYECKUX CHTYALHH,
JIEMOHCTPUPYIOIIMX PA3JIMYHbIC BUJIBI TEIIJIONEPEIadr: TeIIONPOBOJHOCTb,
KOHBEKIIUIO, U3ITyUCHHUE;

HccnenoBanue siBIeHs TEMII000MeHa IIPU CMEITHBAHHU XOJIOIHOI M ropsiyei
BOJIBL;

Hab6monenue ycraHoBIeHHS TEIIIOBOTO PABHOBECHS MEXKLY TOPSIUCH M XOJIO0XHOI
BOJIOM;

Omnpenenenue (M3MEpEHKE) KOJIHYECTBA TEIIOTHI, TOJIyIeHHOI0 BOOI pu
TETI000MeHe € HarpeThIM METAIUTHYECKUM LIHITHHIPOM;

Omnpenenenne (U3MEpeHUE) YACIbHON TEIIOEMKOCTH BEIIECTBA;

Perenne 3a1a4, CBI3aHHbIX C BBIYUCICHUEM KOJIMYECTBA TEIIOTHI U
TETUIOEMKOCTH TIPH TETIIOOOMEHE;

AHanM3 CUTyanuii MpakTHIeCKOro HCIOIb30BaHNUS TEIUIOBBIX CBONHCTB BEIIECTB U
MaTepHaIoB, HAIIPUMED B LEIISAX IHEProcOe pesKeHUs: TeTION30IISLN,
JHeprocOeperaronye Kpsli, TepPMOaKKyMyJIITOPBI U T. J1.;

Habnronenne sBneHnit necnapeHust 1 KOHACHCALUH;

HccnenoBanue nporecca HCIapeHUs Pa3INYHBIX KUIKOCTEH;

OOBbsicHeHNUE SIBJICHHUI HCTIAPEHUS ¥ KOHICHCAIIMU Ha OCHOBE aTOMHO--
MOJICKYJISIDHOTO YUEHHS;

Hab6monenue n o6bsicHeHHE Ipoliecca KHIIEHUs, B TOM YHCIIe 3aBUCHMOCTH
TeMIIepaTyphbl KHIICHUSI OT JaBJICHHUS;

Omnpejnenenne (M3MEpeHNe) OTHOCUTEINILHOI BIaXXKHOCTH BO3/1yXa;

Hab6monenue nporecca miaBiIeHust KPUCTAINIMYECKOTO BEIlECTBa, HAIIPUMED
b1,

CpaBHEHHE NPOLIECCOB IUIABIEHHS KPHCTAIUTMUECKHUX TEJI U Pa3MATUeHUs U
HarpeBaHHH aMOPQHBIX TeT;

Onpezaenenne (M3MepeHne) yACIbHOM TeIUIOTHI IUIaBJICHNUs Jibaa. OObsICHEHHE
SIBJICHUH [UTaBJICHHS ¥ KPHCTAJUIN3AIMK HA OCHOBE aTOMHO-MOJICKYJIIPHOTO
YUCHHUS;

Pemenue 3a1a4, cBA3aHHBIX ¢ BBIYMCIIEHHEM KOJIMYECTBA TEILUIOTHI B IIpOIieccax
TEIUIONepeavyy NPH IJIaBICHHN U KPUCTAIUIN3ALMY, HCIIAPCHNH 1 KOH/ICHCALINH;
AHanu3 cuTyanuil NpaKTHUECKOro MPUMEHEHHs SIBJICHUH MIaBICHUS U
KpHCTAJUIN3AIM1, HAIIPHMED, IOJTydeHUE CBEPXYHUCTHIX MaTepHAJIOB, COJIeBast
rpeska u ap.;

Amnanu3 paboTsl 1 00bSCHEHHE IPUHIUIA ACHCTBUS TEIIOBOTO ABUTATEIS;
Boluncienne KoIMuecTBa TEIIOThI, BBIACSIONIEI0Cs IPU CTOPAHUH PA3INYHBIX
BU0B ToruBa, U KI1J] aeurarerns;

O06cyxKIeHHEe SKOJIOTHIECKUX TTOCIISACTBHI MCIIONIB30BaHUS JBUTAaTENCH
BHYTPEHHETO CrOpaHusi, TEIJIOBBIX U I'HjpodniekTpocTaniuii (MC — skomorus,
XUMHS);

Yeruslii onpoc;
MTHCHMEHHBIH KOHTPOIIb;
KOHTpOJIbHAsS paboTa;
npakTHyeckas pabora;
TECTHPOBAHUE; INKTAHT;

http://school-
collection.edu.ru/catalog/
https://resh.edu.ru/
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2.1. | DmexTpuveckue 3apsiabl. 8 Ha6uroienre 1 mpoBeIeHre OMBITOB I10 AJICKTPH3ALNH TEJ TPH VYceTHBIH onpoc; http://school-
3apsikeHHbIE TeJIa U UX CONPUKOCHOBEHMHU U MHAYKIIHEH; MUCbMEHHBI KOHTPOIB; collection.edu.ru/catalog/
B3auMojeiicTBue Ha6monenne n 00bsicHeHHE B3aMMOICHCTBUS OTHONMEHHO U pa3HOUMEHHO KOHTpOJIbHAsS paboTa; https://resh.edu.ru/

3apsDKCHHBIX TelT; npakTHyeckas pabora;
OOBsicCHEeHUE TPUHIINTIA ISHCTBUS 2JIEKTPOCKOIIA; TECTUPOBAaHHE; AUKTAHT;
OOBsICHEHHE ABICHUIA 3IEKTPU3ALIUH IPU COIPHKOCHOBEHUH TEJ U MHIYKIUEH ¢

HCIIOIBb30BaHUEM 3HAHUIT O HOCHTENAX MICKTPUUCCKHX 3apsiIOB B BELIECTBE;

PacniozHaBanne u 0ObSICHEHHUE SIBICHNH JIEKTPU3ALUU B IOBCEIHEBHOM XKU3HU;

Habnronenne u 00bsCHEHHE OIBITOB, HILTIOCTPUPYIOIINX 3aKOH COXPAHECHHS

2JIEKTPUYECKOT 0 3apsijia;

Hab6:ro1eH1e ONBITOB 10 MOJIEIMPOBAHHIO CHIIOBBIX JIMHHUHN IICKTPHYECKOTO

oJIst;

HccnenoBanue AeifiCTBUS HIEKTPUIECKOrO ITOJIS HA TPOBOJHUKHU U AUDIICKTPHKH;

2.2. | HocToAHHBIH 20 Hab6mroaenne pa3IuaHbIX BUOB ACHCTBHS 2JIEKTPUUECKOr0 TOKA H OOHapy)KeHne VerHblit onpoc; http://school-
JIEKTPUYECKH I TOK 3THX BUIOB JCHCTBUS B MOBCEIHEBHOMN )XU3HHU, MUCbMEHHbII KOHTPOJIB; collection.edu.ru/catalog/

COopKa 1 UCIBITAHUE MICKTPUICCKOM LEIH TOCTOSHHOTO TOKa; KOHTpOJIbHAsl paboTa; https://resh.edu.ru/

M3mepeHne cuibl TOKa aMIIEPMETPOM;

M3MepeHue 3JeKTPHIECKOr0 HAPSHKEHUS BOJIbTMETPOM;

TIpoBeneHue U 0OBACHEHHE ONBITOB, JEMOHCTPHPYIOLINX 3aBUCUMOCTh
3JIEKTPUYECKOTO COMPOTUBIICHHS IIPOBOIHUKA OT €r0 JUINHBI, IUIOMAAN
NONEPEYHOro CEYEHUs U MaTepuaa;

HccenenoBanue 3aBUCUMOCTH CHIIBI TOKA, IPOTEKAIOLIET O YePe3 PE3UCTOP, OT
CONPOTHUBJIEHUS PE3UCTOPA M HANIPSIKEHHIHA PE3UCTOPE;

TIpoBepka npaBuiIa CII0KEHHUSI HAMIPSKEHUH TIPU OCIEA0BATEIbHOM COSIMHEHUH
JIBYX PE3UCTOPOB;

TIpoBepka npaBuiIa Iust CHIIBI TOKA IIPH NapajlIeIbHOM COSIMHEHUH PE3UCTOPOB;
Amnanu3 cuTyanuii nociaen0BaTeabHOI0 M NapaiebHOr0 COeAMHEHNS
TIPOBOJIHUKOB B JIOMAIIHHX 3JIEKTPHYECKUX CETAX;

Pemenue 3ana4 ¢ ucnonp3zoBanueM 3akona Oma u Gpopmyn pacuéra
2JIEKTPUYECKOTO COMPOTUBIIEHHS TIPU MOCIIEA0BATEILHOM U MapajljiebHOM
COCJMHEHUHU NTPOBOHUKOB;

Ormpesienienne paboThI SIEKTPHYECKOTO TOKA, IIPOTEKAIOIIETO YEPE3 PEIUCTOP;
Ormpeiesienne MOIHOCTHU 3JIEKTPUYECKOT0 TOKa, BBIJIEIIEMON Ha Pe3UCTOpE;
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 JTaAMIIOUKY OT HANPsDKEHUS Ha Heil;
Onpenenenne KIIJI narpesatens;

Hccenenosanue npeoObpa3oBaHus SHEPIUH ITPU TTOIbEME IPy3a
3NEKTPOJIBUTIATENIEM;

OObsicHEHHE YCTPOHCTBA M IPUHIUIIA ISHCTBHUS JOMAITHUX
3JIEKTPOHArPeBaTeIbHBIX MPHOOPOB;

OO0bsCHEHHE IPUYUH KOPOTKOI'O 3aMbIKaHMs ¥ IPUHIMIIA ISHCTBUS IIABKUX
TpeloXpaHnuTeNel;

Pemenue 3an1a4 ¢ ucnonp3zoBanueM 3akona Jlxoyns—Jlenna;

HabroeHre BOSHUKHOBEHUS JIEKTPUYECKOTO TOKA B KU IKOCTH;

npaKkTUyecKas padora;
TECTHPOBAHHUE; IUKTAHT;




2.3. | MarHuTHbIe sIBJICHHS 8 2 WccnenoBanne MarHUTHOTO B3aMMOJICHCTBUS TIOCTOSIHHBIX MarHUTOB; VYcrHbI# onpoc; http://school-
M3yueHne MarHuTHOTO IOJIs TOCTOSIHHBIX MAarHUTOB IIPU UX 00bEANHEHUHU U MUCbMEHHBI KOHTPOIB; collection.edu.ru/catalog/
pasneneHun; KOHTpOJIbHAs paboTa; https://resh.edu.ru/
TIpoBenieHue ONBITOB IO BU3yaJIN3alMH OIS HOCTOSHHBIX MarHUTOB; IpaKTU4YecKas padora;

M3yueHne sBICHUSI HAMAarHUYMBAHUS BELIECTBA; TECTUPOBAaHHE; AUKTAHT;

HccnenoBanue neiicTBUSI 2IEKTPUUSCKOT0 TOKA HA MArHUTHYIO CTPEJIKY;

TIpoBeneHue ONBITOB, AEMOHCTPHPYIOIINX 3aBHCUMOCTD CHIIbI B3aUMOJCHCTBHS

KaTyIIKH C TOKOM M MarHUTA OT CHJIBI M HAIIPABJICHUS TOKA B KAaTYIIKE;

AHanu3 CUTyauui NpakTHIECKOro IPHMEHEHHS JJICKTPOMArHUTOB (B OBITOBBIX

TEXHHYECKHUX YCTPONUCTBAX, IPOMBIIIIEHHOCTH, MEIHLIUHE);

M3yueHne neiicTBUSI MArHUTHOTO TOJISI HAa TPOBOJHUK C TOKOM;

N3ydenne neiicTBUs 3IEKTPOJBUTATEIS;

M3mepenne KI1Jl a3nexTpoaBuraTeIbHON yCTaHOBKH;

Pacnio3sHaBanue n aHanu3 pa3IUUHBIX IPUMEHEHUN 31€KTpOABUraTeNei

(TpaHcmopT, OBITOBBIE YCTPOHCTBA U JIP.);

2.4. | DiekTpoMarHuTHast 4 0 OMBITHI 110 UCCIISIOBAHUIO SIBJICHUS 2JIEKTPOMAarHUTHOM MHJIYKIIMH: HCClIeioBaHue | YCTHBII onpoc; http://school-
MHIY KIS HM3MCHEHUI 3HAYCHUS ¥ HAIIPABJICHHUS WHIYKIIMOHHOTO TOKA; MMMCHMEHHBIA KOHTPOJTB; collection.edu.ru/catalog/

npakTHYeckas pabora; https://resh.edu.ru/
TECTUPOBAHUE,
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Pesepsroe Bpemst 0

OBILIEE KOJIMYECTBO YACOB | 68 10

110 ITIPOTPAMME




INOYPOYHOE IINTAHUPOBAHMHE

Ne
n/n

Tema ypoka

KoandyecTBO 4acoB

BCEI'o { KOHTPOJIbHbIE

padoThI

NpaKkTHYecKue
padoThI

Jara
U3ydeHHst

Buabi, gopmbi
KOHTPOJIA

OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

CTPOCHUA BCUICCTBA.

1 0

0

YcTHBIM onpoc;

Macca u pa3Mepsl aTOMOB
U MOJIEKYIL.

YeTHBIT 0npoc;
MACbMEHHEIN
KOHTPOJIb;

Mopenu TBEPIOTO, JKUAKOTO
¥ ra3000pa3HOr0 COCTOSTHHIA
BEILIECTBA.

YcTHBIN onpoc;

Kpucrannuueckue u
aMmopgHbIe TBEPBIC TENA.

YceTHBIT 01poc;

OOBsICHEHHE CBOMCTB ra3os,
JKUJIKOCTEN U TBEPIBIX TENI
Ha OCHOBE IOJI0KCHUM
MOJIEKYJISIPHO-

KUHETUYECKON TEOPHH.

YcTHBIN onpoc;
TECTUPOBAHUE;

CmaunBaHue

U KaluUISpHbIE SIBJICHHUSL.
TemnoBoe pacmmpeHue

U C)KaTue

YceTHBIT 01poc;

«OTIBIT 110 HAOJIFOIEHUTO
TEIIOBOTO PACIIHPEHUS
ra3oB, >KUAKOCTEH U

TBEPABIX TEI»

JMKTaHT;

TermoBoe IBHKEHUE.
Temneparypa. CBs3b
TEeMIIEPaTyphl CO CKOPOCTHIO
TEIUIOBOI'O ABHKEHUSA
yactuil. T/p Uudpoas
7a00paToOpus yYeHUIECKast
(pusuka, xumusi, OHOIOTHS):
Iudposoii maTank
TeMIIepaTyphl

YceTHBIT 01poc;

Bnytpenuss sHeprus.
CriocoOb1 U3MEHEHUs
BHYTPEHHEH DHEPIUU.

T/p Uudposas

YceTHBIT 01poc;
UCHMEHHBIN

KOHTpOJIb;




naboparopust
yueHnueckas (pu3uka,
XUMUSI, OMOJIOTHs):
Iudposoii maTank
TeMIIepaTyphl

10.

TennonpoBoAHOCTS.
Kounsekuus. U3nyuyenue.

T/p LUudposas
71a00paTopus yu4eHHUECKast
(buzuka, XuMwsl,
ouomorus): Llndposoit
JATYUK TeMIIepaTyphl

YeTHBII 01poc;




11.

KoanyecTBO TEILIOTHI.

VYeTHBIT 01poc;

Eanuaune! konnyectsa MMACbMEHHEIN
TEIUIOTHL. Y AeNbHas KOHTPOJIb;
TEIIOEMKOCTh BELIECTBA.

12. | Pacyer konnuecTBa IInceMeHHBIH
TEIUIOTHI, HEOOXOTUMOTO KOHTPOJTb;

JUTSL HATPEBAHUS TeJa WU TECTUPOBAHUE;
BBIJICTISIEMOTO UM TIPH
OXJIKICHUU

13. | JJaboparopHas pabora Nel [IpakTuyeckas
«CpaBHEHHE KOJIMYECTB pabora;
TEIUIOTHI IPU CMEUTUBAaHUHI
BOJIBI Pa3HOI TeMIIEpaTyphbI»

T/p obopynoBanwue st
nabopaTopHBIX PadoOT U
YUCHHUYCCKUX OIBITOB

14. | JJaboparopHas pabota Ne2 [IpakTuyeckas
«M3mepenue yaenbHoM pabora;
TEIMJI0EMKOCTH TBEPOTO
tena» T/p obopynoBanue
IUIs1 Tab0paTOPHBIX paboOT
1 YYCHHYCCKHX OIIBITOB

15. | TerumooOMeH U TerIOBOE VYcrHbll onpoc;
paBHOBecHE. YPaBHEHHE
TEIIOBOrO OanaHca.

16. | OHeprus TommMBa. YcTHBIN onpoc;
VenpHas TEI0Ta CropaHus MACbMEHHBIN
TOTLIINBA. KOHTPOJIb;

17. | 3akoH coxpaHeHUs U YcTHBIN onpoc;
MPEeBpAICHIS SHEPTUU B
MEXaHHYECKUX M TEIIOBBIX
nporeccax.

18. | KonTponwsHas padora Nel KonTponbhas
«TenoBble SIBICHUS paborta;

19. | ArperaTHble COCTOSIHUS YceTHBIT 01poc;

BeulecTBa. [lnasienue u
OTBEPACBAHUE
KPUCTAIUIMYECKUX TEI.
T/p LUudposas
naboparopust
yuerndeckas (pusuka,
XUMUS, OMOJIOTHSA):
Iudposoii maTank
TeMITepaTypbl




20.

I'paduku nnaBneHus u
OTBEpJEBaHUs
KPUCTAJUIMYECKUX TEIl.
VYenpHas TemioTa
nasienus. T/p
Hudposas naboparopust
yueHnueckas (pusmka,
XUMUSI, OMOJIOTHSA):
Iudposoii maTank
TeMIIepaTyphl

VYeTHBIT 01poc;
MMACbMEHHEIN
KOHTPOJIb;

21.

Pewenue 3anau
«ArperaTHble COCTOSTHUS

BC€IICCTBa»

IIcbMeHHBIN

KOHTpOJIb;




22.

Hcnapenue. HacpleHHbIi 1
HEHACBIILICHHBIN map.
Kounencanus. Ilormomenune
SHEPTHH MMPHU UCTIAPEHUHN
JKUJIKOCTHU U BBIICIICHUE €€
1py KoHAeHcauuu napa. T/p
OGopynoBanue aist

YceTHBIT 0O1poc;

JIEMOHCTpaLui

23. | Kunenue. Y nenbHas YcTHBIM onpoc;
TEIUI0Ta MapooOpa30BaHUs U MACbMEHHBIN
koHaeHcanuu. T/p KOHTPOJIb;
Oo6opynoBanue s JUKTaHT;
JIEMOHCTpaLui

24. | Pemenue 3anau «YaenbHas ITucbmenHbIN
TEIUIOTa MapooOpa30BaHUS U KOHTPOJTb;
KOH/JICHCALIUW

25. | BnaxxHocTh Bo3ayxa. [TpakTyeckas
JlaGopaTopHas pabota pabora;
No3«3mepenue
OTHOCUTEJIbHOW BIIAXKHOCTH
Bo3ayxa» T/p
obopymoBaHUE IS
nmabopaTOpHBIX PaboT U
YUCHHUYCCKUX OIBITOB

26. | Pabora mapa u raza npu YcTHBIN onpoc;
pacmmpeHu. /[Burarens TECTUPOBAHUE;
BHYTPEHHETO CrOpaHus

27. | Iaposas Typouna. KI1J] CamoorieHKka ¢
TEIJIOBOTO JIBUTATENIS HCIOJIb30BAaHUEM

«O11€HOYHOT O
JUCTaY,

28. | KonTposbsHas padota Ne2 KonTponbhas
«/I3MeHeHne arperaTHbIx pabora;
COCTOSIHUU BEIECTBA)

29. | Onektpuzauus Tei Npu YeTHBIT 01poc;
COIIPUKOCHOBEHHUH. [[Ba
poxa 3apsimoB. T/p
O06opynoBanme TUTS
JIEMOHCTpAaIuit

30. | BzaumoneiicTBue TectupoBanue;

3apPsSKCHHBIX TCII.

T/p

O6opynoBanwue
JUTSt




JIEMOHCTpAaIUi

31.

DIIEKTPOCKOIL.
DNEKTPUYECKOE IOJIE.

T/p O6opynoBanue
JUISL IEMOHCTpali

YcTHBIM onpoc;

32.

[IpuHIIMT cynepno3uiiuu

IEKTPUYECKUX ITOJIEH.

YcTHBIM onpoc;

33.

JenmMocCTh 3JIEKTPUYECKOTO
3apsiaa. IJIEKTPOH.

Crpoenue atoma. T/p
O06opymoBanue I
JIEMOHCTpAaIuit

YceTHBIT 01poc;
MACbMEHHEIN
KOHTPOJIb;




34. | OOBsicCHEHUE PTEKTPUIECKUX YceTHBIT 0O1poc;
saBieHui. 3akoH Kynona

35. | [IpoBogHUKH, ITnceMeHHEbIN
MOJTYTIPOBOTHUKH U KOHTPOJTb;
HEIMPOBOIHUKHU
ANEKTPUYECTBA

36. | 3aKOH COXpaHEHHS VYcrHbIl onpoc;
AIEKTPUYECKOTO 3apsia.

37. | DNeKTpUYECKui TOK. YcTHBIM onpoc;
HcToyHnky 2I1€KTpUYECKOro
TOKa

38. | DnexTpuyeckas LEemnb U ee VYcerHbll onpoc;
COCTaBHbIE YaCTH. JTUKTaHT;
DJIEKTPUUYECKU TOK B
MeTaax.

39. | AeicTBUS 3IEKTPUIECKOTO [TnceMeHHbII
Toka. HanpaBnenue Toka. KOHTpOJIb;
DNEeKTPUYECKUN TOK B
KUJKOCTSX M ra3ax

40. | Cuna Toka. EquHUIBI CHIIBI YcTHBIN onpoc;
ToKa. Mi3mepenue cuiibl MUCHbMEHHBIN
TOKa. AMIIepMeTp KOHTPOJIb;

41. | JlabopaTopHas paboTa [TpakTrueckas
Ne4  «Cohopxka pabora;
ANEKTPUYECKON LENH U
M3MEPEHHE CHUIIBI TOKA B €€
pa3znuuHbIX yyacTkax» T/p
00opyIOBaHUE IS
nabopaTopHBIX PaboT U
YUCHHUYCCKUX OIIBITOB

42. | DnekTpudeckoe YcTHBIN onpoc;
HanpspbkeHue. 3mepenue MUCHbMEHHBIN
HanpspbkeHus. BonsTmeTp KOHTPOJIb;

43. | JJaboparopnas pabota Ne5 [MpakTudaeckas
«M3mepeHne HanpsKeHUs pabora;

Ha Pa3JIMYHbIX Y4ACTKAX
ANEKTPUUECKOMN LS
T/p obopynoBatue st
nabopaTopHBIX PadoOT U
YYCHUYECKHX OIIBITOB




44,

3aBUCUMOCTH CUJIBI TOKA OT

VYeTHBIT 01poc;

HaIpsHKEHUSI. TECTUPOBAHUE;
DIIEKTPUYECKOE
COTNPOTHBIICHHE.

45. | 3akon Oma 1 yyacTka ITnceMeHHEbIN

HeITH

KOHTpOJIb;




46. | Pacuer conpoTHBICHUS [TuceMenHbI
MPOBOAHMKA. Y IeIbHOE KOHTPOJIb;
COTPOTHBIICHUE

47. | Peocrar. JJaboparopHas [IpakTyeckas
pabota Ne6 pabora;
«PerynupoBanue CUIbI TOKa
peoctatom» T/p
00opymoBaHUE IS
71a00PaTOPHBIX paboOT U
YUCHUYCCKUX OIIBITOB

48. | JlabopaTtopHas pabota [TpakTrueckas
Ne7 «3mepenne pabora;
COTPOTUBIICHUS IPOBOIHUKA
IIpU ITOMOIIU aMIIepMeTpa U
BoJbT™METpay T/p
obopymoBaHUE IS
nabopaTopHBIX PadoOT U
YUCHHUYCCKUX OIBITOB

49. | IlocnenoBaTenbHOE ITnceMeHHEbIN
COTIPOTHBIICHUE KOHTPOJIb;
MIPOBOJHHUKOB

50. | ITapannenbHOe coeTMHEHUE [TucbmenHbIit
MPOBOJIHUKOB KOHTpOJIb;

51. | KoaTponbsHas pabota Ne3 KonTponbhas
«Cwuia Toka, HarpsKeHHe, paborta;
COTIPOTUBIICHUE.

52. | PabGorta u MouTHOCTH YcTHBIN onpoc;
ANEKTPUUECKOTO TOKA. MMCbMEHHBIN
Enunuier paboTsr KOHTpOJIb;
AIEKTPUUECKOTO TOKa,

MpUMEHsIEMbIE Ha MPAKTHKE.

53. | JJaboparopnas pabota Ne§ [TpakTrueckas
«3mepeHre MOIHOCTH U pabora;
paboTHI TOKa B
BJIEKTPUYECKOM JaMIIe»

T/p obopynoBanwue st
nabopaTopHBIX PadoOT U
YUCHHUYCCKUX OIBITOB
54. | HarpeBanue npoBOJAHHMKOB YceTHBIT 0npoc;

INEKTPUYECKUM TOKOM.
3akoH J[>xoyns - Jlenua

MMACbMEHHEIN
KOHTPOJIb;




55.

DNEeKTpOIpOBOAKA U
noTpeduTenn
3JIEKTPUYECKON SHEPTUH B
owITy. KopoTkoe
3aMbIKaHUE

YceTHBIT 0O1poc;

56.

KonTtponbnas padora Ne4
«PaboTa 1 MOLTHOCTH TOKaY,
«3akoH [xoynsa-JIenua».

KonTponbhas
pabora;




57.

MaruauTHo€ 1oJe.
MaruutHoe noJie npsMoro
TOKa. MarHUTHbIE TUHUU.

T/p Ob6opynosanue st
JIEMOHCTpaLui

YceTHBIT 0O1poc;

58.

MarnutHoe noJie KaTyIIKU C
TOKOM. DJIEKTPOMAarHuThl U
ux npuMenenue. T/p
OGopynoBaHue s
JIEMOHCTpaLui

YcTHBIM onpoc;

59.

JlaboparopHas pabota Ne9
«COopka d71eKTpoMarHuTa u
UCTIBITAHUE €TO JACUCTBUS»

T/p obopynoBanwue st
nabopaTopHBIX PadoOT U
YYCHUYECKHX OIIBITOB

IIpakTnueckas
pabora;

60.

HOCTOHHHBIC MAarHuThlI.
MaruurtHoe noJse
IIOCTOSITHHBIX MAardHuToOB.

MaruutHoe noJjie 3eMIIH.

YceTHBIT 01poc;

61.

OnbIT OpcTena. MarHuTHoe
T0JIE JIEKTPUIECKOTO TOKA.
[IpumeHnenue

SJICKTPOMArHuTOB B TCXHUKC

YcTHBIN onpoc;

62.

DNEeKTPOABUTATEND.
JlaboparopHas pabota Nel(
«M3y4eHue 3JIeKTpUIECKOro
JBUTATENS IOCTOSTHHOTO
toka» T/p obopynosanue ms
na0opaToOpHBIX PadoOT U
YUYCHHUYECKUX OIIBITOB

IIpakTrueckas
pabora;

63.

Hcnons3oBanue
ANEKTPOJABUIATEIIEH B
TEXHUYECKUX YCTPOMCTBAX

Y Ha TPaHCHOPT

YeTHBIT 01poc;

64.

Kontponbnas padora Ne5
«DNEKTPOMAarHUTHBIE
SIBTICHHS.

KonTponbhas
pabora;

65.

SIBneHune 3MeKTPOMArHUTHOM

UHIYKIUU.

YeTHBIT 01poc;

66.

Hanpasnenue
MHAYKIIMOHHOTO TOKa

YcTHBIN onpoc;
TECTUPOBAHUE;




67. | OnBIT 110 UCCIIEI0BAHUIO 1 0 VYcerHbll onpoc;
3IEeKTPOMArHUTHOM MpaKTH4ecKast
uaayknuu. T/p pabora;
OGopynoBaHue s
JIEMOHCTpaLui

68. | UToroBast KOHTpOJIbHAS 1 0 KonTponbHas
pabota pabora;

OBILIEE KOJIMYECTBO 68 10

YACOB I10 [TIPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O TPOOHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YHEHUKA

®dusuka, 8 knacc/[lepeimkun .M., UBanos A.U., AkunonepHoe o6mecTBo «M31aTenbcTBO
«ITpocsemienney;
BBenute cBOii BapHaHT:

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

H.B.®unonosna Metoanueckoe nocodue "dusnka 8 kinacc", Mocksa, u3z. dpoda, 2018 r

OUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

http://school-collection.edu.ru/catalog/
https://resh.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHUE

OBOPYJIOBAHME JIJISI TIPOBEJIEHUS IABOPATOPHBIX, IPAKTHYECKHUX PABOT,
JEMOHCTPALIUN
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