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INOACHUTEJIBHAS 3AIINCKA

ConeprkaHue IporpaMMbl HaIIpaBlieHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHON IPaMOTHOCTH yYaIIUXCs U
OpraHu3alMI0 U3YYeHHS (PU3UKHU Ha JACSITEIBHOCTHON OCHOBE. B Hell ydUTHIBaIOTCS BOZMOXKHOCTH MpPEaMeETa
B peanu3anuu TpedoBannit ®I'OC OOO k niaHupyeMbIM JTUYHOCTHBIM M METANIPEIMETHBIM PE3yJIbTaTaM
o0ydeHusl, a TAKKE MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YU€OHBIX MMPEIMETOB Ha YPOBHE
OCHOBHOT'0 00TI1eT0 00pa30BaHuUs.

OBIIAA XAPAKTEPUCTUKA YYEBHOTI'O IPEJJMETA «®U3UKA»

Kypc ¢husnukm — cucreMoo0pa3yromuii 11 eCTECTBEHHOHAYYHBIX Y4EeOHBIX MPEAMETOB, TOCKOIbKY
du3nyeckre 3aKOHbI JIeKaT B OCHOBE MPOLIECCOB U SIBICHUMN, M3y4yaeMbIX XUMHUEH, OM0JIorHel, acTpOHOMUEH
u pusndeckoit reorpadueii. dusznka — 3TO NPeAMET, KOTOPBIA HE TOIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYUHYIO KApTHHY MHPa, HO U MPEAOCTABIISET Hauboiee sicHble 00pa3iibl IPUMEHEHUSI HAYyYHOT'O
MeTOa MMO3HaHu4, T.€. crioco0a MoMy4eHus JOCTOBEpHBIX 3HaHU# 0 mupe. Haxonern, ¢pusuka — 310
IpeaIMeT, KOTOPBIN Hapsily ¢ APYTMMU €CTECTBEHHOHAYYHBIMU MPEIMETaMHU J0JDKEH J1aTh HIKOJIbHUKAM
IPEACTaBJIEHNE 00 YBIEKATEIbHOCTH HAYYHOI'O UCCIIE0BAaHUS U PaJOCTH CAMOCTOSATEIbHOI'O OTKPBITHS
HOBOT'O 3HaHMSL.

OpHa 13 raBHBIX 337124 (pU3NUEecKoro o0pa3oBaHus B CTPYKType 001iero oopa3zoBaHusi COCTOUT B
(OopMHPOBAaHUH €CTECTBEHHOHAYYHOI I'PaMOTHOCTH U MHTEpEca K HayKe y OCHOBHON Macchl 00y4aroIu Xcsl,
KOTOpbIE B JaJIbHEHIIIEM OY/IyT 3aHSThI B CAMBIX pa3HO 00pa3HbIX chepax aestenbHocTH. Ho He MeHee
BA)KHOU 3aJ1a4eil SIBJISIETCS BBISIBJICHUE U MOJITOTOBKA TAJIAHTIMBBIX MOJIOJBIX JIFOJEH 1JIs POI0IKEHUS
o0Opa3oBaHus U JajdbHEHIeH MpodheCcCHOHATBFHOM NeATeTbHOCTH B 00JIACTH €CTECTB CHHOHAYYHBIX
WCCJICIOBAHUN U CO3JJaHUU HOBBIX TeXHOJOTHM. COrTacCHO MPUHSATOMY B MEXIYHAPOJHOM COOOIIECTBE
ornpeneneHnto, EcrecTBeHHOHayuHas TpaMOTHOCTD — 3TO CIOCOOHOCTh YeJI0BEKa 3aHUMAaTh aKTUBHYIO Ipa-
JAHCKYIO MO3ULIUIO MO0 00I1I€CTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMH, U €ro
TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYUHBIMU HAesIMU. HaydHOrpaMOTHBIHM 4ellOBEK CTpEeMUTCS
y4acTBOBaTh B ApIryMEHTHUPOBAHHOM 00CYKJI€HUU MPOOJIEM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM U

TCXHOJOT'UAM, YTO Tpe6yeT OT HCT'O CJICAYHOIIUX KOMIIETEHTHOCTEH :
— HAY4YHO 00BIACHSITD SABJICHUA,
— OICHHUBATh U TIOHUMAThb 0COOEHHOCTH Hay4YHOT'O UCCIICJOBAHH,
— HHTCPOPETHUPOBATH JAHHBIC U UCITIOJIB30BATh HAYYHBIC 10KA3aTCJILCTBA JJIA ITOJYUCHHA BBIBOAOB.

N3ydenue pusnuku ciocoOHO BHECTH pELIAONINii BKIal B OPMUPOBAHNE €CTECTBEHHOHAYYHOI

IPaMOTHOCTH O0YyYarOLIUXCS.

HEJU U3YYEHUSA YYEBHOI'O IIPE/IMETA «®PU3HUKA»

Henu n3yuenns GpU3NKU HA yPOBHE OCHOBHOT'O 00IIIEro o0pa3zoBaHus onpeneneHsl B Konnenuu
npernojaBanus yaeoHoro npeamera «dusuka» B 00pa3oBaTelbHBIX opraHu3anusx Poccuiickoi denepannm,
peaM3yIIMX OCHOBHBIE 00111e00pa3oBaTeIbHbIC IPOTrPaMMBI, YTBEpkKAEHHOU permenneM Komierun
MunucrepcTBa npocsenienus Poccuiickoit @eneparuu, mpotokoin ot 3 nexkadpst 2019 r. Ne [TK4BH.

Lenu n3ydyeHus: GU3NKU:

— mpuoOpeTeHne HHTepeca U CTPEMIICHUS 00YJaroIIMXCsl K HAYYHOMY U3YYEHHIO TIPUPOIBI,

PAa3BUTHC UX UHTCIUICKTYAJIbHBIX U TBOPUCCKUX CHOCO6HOCTCI>1;

— pa3BUTHE NPEICTABIECHUI O HAYYHOM METO/E O3HAHUS U (POPMUPOBAHUE UCCIIEN0BATENLCKOTIO

OTHOHICHHS K OKPYKAaOUIUM ABJICHUAM,



— (QopmMupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK PE3yJIbTaTa H3YYCHHsI OCHOB CTPOCHUSI MAaTEPUH U
byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

— (QopmMupoBaHuE NMPEACTABICHUN O pOJIH (PU3UKH JIJIs1 PA3BUTUSI IPYTUX €CTECTBEHHBIX HAYK, TEXHUKHU
U TEXHOJIOTHI;

— pa3BUTHE NPEACTAaBICHUI 0 BO3MOXKHBIX cepax Oyayuiei npodeccuoHaIbHOM e TeNbHOCTH,

CBSI3aHHOM C (PU3MKOM, MOJATOTOBKA K AajbHEHIIEeMy O0YYEHHUIO B 9TOM HAIPABIICHUU.

JlocTiKeHue ITHX I1eliel Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30oBaHus 00ECTIEYNBACTCS pelICHUEM
CIIEYIOLIMX 3a/a4:

— HpI/IO6peTeHI/Ie 3HaHUH O JAUCKPETHOM CTPOCHHU BCIICCTBA, O MCXAHUYCCKUX, TCIIJIOBbIX,

SJICKTPUYCCKHUX, MAIrHUTHBIX U KBAHTOBLIX SABJICHUAX;

— MpuoOpeTeHre YMEHHI OMUCHIBATh U OOBIICHITH (PU3NUECKUE SBJICHUS C HCIOIb30BaHHEM
IIOJIyYECHHBIX 3HAHUN;

— OCBOCHHUEC METOOOB PCIICHUSA HpOCTeI\/’IH_II/IX paC‘léTHBIX 3aJa4d C UCIIOJIb30BaAHHNECM Q)HSHHCCKI/IX
MOHCHGP'I, TBOPUYCCKUX U NPAKTUKOOPUCHTUPOBAHHBIX 3ada4;

— pa3BUTHE YMEHHI HaOII01aTh IPUPOIHBIC SBJICHUS U BBIIOJIHATh OIBITH, 1a00paTOpHbIE PabOTHI U

OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C UCITOJIb30BAHUEM U3MCECPUTCIIbHBIX l'IpI/I60pOB;

— ocBOeHUE MpuEMOB paboThl ¢ HH(pOpMaIuel (U3NIECKOro CoEepPKaHus, BKIIOYA st HH(POpMAIUIo O

COBPEMEHHBIX JIOCTHKECHUAX (PU3UKH; aHAIN3 U KPUTHYECKOE OICHUBAHKUE HH(POPMAIIHH;

— 3HAKOMCTBO €O cepamu nmpodeCcCuOHATBHON NeATeTbHOCTH, CBI3aHHBIMU ¢ (PU3UKOU, 1

COBPECMCHHBIMU TCXHOJIOTUAMHU, OCHOBAHHBIMH Ha JOCTHIXCHUAX (bI/I3I/IquKOI‘/JI HAyKH.
MECTO YYEBHOT O IIPEJJMETA «®U3UKA» B YUEBHOM IIJIAHE

B cootrBerctBun ¢ ®I'OC OO0 ¢dusuka sBisieTcs: 00s3aTeIBHBIM MPEAMETOM Ha YPOBHE OCHOBHOT'O

ob1ero oopa3oBanus. JlanHas mporpaMMa npeaycMaTpuBaeT u3ydeHrne Gpu3nku Ha 6a30BOM ypOBHE B 8
Kjacce B 00bEMe 68 yacoB Mo 2 yHaca B HENENO.



COJEPXAHUME YYEBHOI'O IPEJIMETA

Paznena 1. TemsioBbIe ABJICHUSA

OcHOBHBIE TOJOXKEHUSI MOJIEKYJIPHO-KMHETUYECKOM TEOpUU CTpOEHUs BeuiecTBa. Macca U pa3mepbl
aTOMOB U MOJIeKYJl. ONBITHI, OATBEPKAAIOIINE OCHOBHbIE MTOJI0KEHHS MOJIEKYJIIPHO-KMHETUYECKON TEOpHH.

Mogenu TBEpPAOTO, )KUIKOT0 U ra3000pa3HOro coctosHuil Beuiectsa. Kpucrammmueckue u amopdHble Tema.
OOBbsicHEeHUE CBOWCTB T'a30B, KUAKOCTEH U TBEPIBIX TN HA OCHOBE MOJIOKECHHH MOJIEKYJISIPHO -KHHETUY €CKOU
teopuu. CMaunMBaHKE U KaWJUIIpHbIE sBJIEHUS. TennoBoe pacliMpeHne U cKaTue.

Temmnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTHIO TETJIOBOTO JIBUKEHUSI YACTHII.

Buytpennsis sHeprust CriocoObl H3MEHEHUs! BHYTPEHHEH SHEpruu: Terionepeaada U CoBepIiieHre padoThl.
Bunel Terionepenaum: Tena0npoBOAHOCTD, KOHBEKIUS, U3ITyYEHHUE.

KonuuectBo tennotel. YaenpHas TEMIOEMKOCTh BellecTBA. TenaIo00MeH U TeIJIOBOE PaBHOBECHE.
VYpaBHeHue TerioBoro 0ananca. [lnaBienue u oTBepeBaHNe KpUCTANIMYECKUX BEIIECTB. Y IebHAs
TeruoTa niaasieHus. [lapooOpazoBanue u konaeHcauus. Mcnapenne (MC). Kunenue. YaenbHas temnora
napooOpa3oBaHMsl. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EpHOro AaBieHus. BiaxHocTh Bo3ayxa.

DHeprust TOIUIMBA. Y IeJIbHAs TENJI0Ta CrOpaHus.

[Tpunnumns! padotsl TemnoBbix Asurareneid. KI1/] Temnosoro neuratens. TennoBbie IBUTATENU U 3aIIUTa
okpy»xatoelt cpearl (MC). 3akoH coxpaHeHHs U IPEBPALLeHNs SHEPruu B TEII0BbIX mpoueccax (MC).

Hemoncmpayuu
. HaGmoienue OpOyHOBCKOTO JIBUKCHHS
. Habmonenue nuddyzumn
. HaGmroieHue SIBIICHHI CMauuBaHUS M KATWJUIAPHBIX SIBJICHUMA
. HabGmroeHre TemnyioBoro pacimpeHust Tel
. VI3ameHeHue qaBieHns ra3a npy M3MeHeHH 00bEMa U HarpeBaHUM WIIH OXJIaXACHUN
. IIpaBuia usmMepeHus Temrneparypbl
. Buapbl Tennonepenaun

. OXJ'Ia}K)IeHI/Ie npu COBCPpUICHHUHN pa6OTBI
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. HarpeBanwue nipu coBepiieHHH paboThl BHEITHIMHE CHUITAMHU
10. CpaBHeHU e TEIOEMKOCTEH pa3IMYHBIX BEIICCTB

11. HaOnroneHue KumneHust

12 HaGmoeHue MoCTOSTHCTBA TEMIIEPATyPhI IIPH TIIaBICHUN
13. Mogenu TenJIoBbIX ABUraTeliei

Jlabopamopusvie padbomot u onvimul

1. OnbIThl MO OOHAPYKEHHIO N CTBUS CHII MOJIEKYJIIPHOTO MPUTSHKEHUS

2. OBITHI IO BBIPAIIUBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM WIIH caxapa

3. OnbIThI 1O HAOIIOIEHUIO TEMJIOBOTO PACHIMPEHHS Ta30B, KUIAKOCTEH U TBEPBIX TEI

4. OmpeneneHue gaBiaeHUs BO3yXa B Oa/IOHE HINMPHUIIA

5. OnbITHL, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JIaBIICHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs UITH
OXJIQXKICHUS

6. [IpoBepka rumoTe3sl JTMHEHHOW 3aBUCUMOCTH JIUTMHBI CTOJIOUKA KUJKOCTH B TEPMOMETPUUECKON TPYOKe
OT TeMIlepaTypbl

7. Habmonenrne n3aMeHeHusl BHYTPEHHEH SHEepruu Tena B pe3yibTaTe TeIUIonepeaadn U padoThl BHEIIHUX
cuil

8. MccnenoBanue sBISHHS TENI000MEHA TPU CMEIIMBAHUH XOJOAHOW U TOPSTYECH BOJIBI

9. Onpenenenne KOJIMYECTBA TETUIOTHI, TOJy4YEHHOT O BOAOW MIPH TENI000MEHE C HarpeThIM

MCTAJNIMYCCKHUM LTUIIMHPOM



10. Onpenenenue yaeabHON TEMI0EMKOCTH BEIIECTBA
11. VccnenoBanue mpoiecca ucrnapeHus
12. Onpenenenrie OTHOCUTENFHON BIQXKHOCTH BO3yXa

13. OnpeneneHue yaeapbHON TEIUIOTHI MUIABJICHUS JIbjIa

Pa3znen 2. DnekTpuyecKkue H MATHUTHBIE SIBJICHHUS

Dnextpuzauus Tell. J[Ba poja 3JeKTpUUecKuX 3aps10B. BzaumonelicTtBue 3apsokeHHbIX Ted. 3akoH Kyrona
(3aBHCHUMOCTb CHJIbI B3aUMOJICUCTBUS 3apSKEHHBIX TEJ OT BEIUYUHBI 3aPA0B U PACCTOSIHUS MEXKY TEIaMH).

DnekTpudeckoe none. Hanpsxk€HHOCT 3JIeKTpUYecKOro nojsi. [I[puHuun cynepno3uiuu 3JeKTPUUeCKUX
noJielt (Ha Ka4eCTBEHHOM YpPOBHE).

Hocurenu anekTpuueckux 3aps10B. DiIeMeHTapHbI 2nekTpuueckuil 3apsaa. Ctpoenue atoma. [IpoBonHukH
Y JUAJIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOr 0 3apsa.

DNEKTPUUYECKUN TOK. Y CIOBUSI CYLIECTBOBAHUS SJIEKTPUUECKOT0 TOKa. MICTOUHMKN OCTOSIHHOTO TOKa.
JleficTBUS AIEKTPUUECKOr 0 TOKA (TEMJIOBOE, XUMUYECKOE, MATHUTHOE). DJIEKTPUUYECKUN TOK B JKUJIKOCTSIX
U Ta3ax.

Onextpuyeckas nenb. Cuna Toka. DiekTpudeckoe HampskeHne. CopoTUBIIEHNE IPOBOAHUKA. Y IETIbHOE
COIpOTHBJIEHHUE BenlecTBa. 3akoH Oma 1t yuactka uenu. [lociaenoBarensHoe U mapauielbHOe COSTMHEHNE
IIPOBOJTHUKOB.

PaboTa 1 MOIIHOCTB NIEKTPHUECKOro Toka. 3akoH Jkoynsi— JleHna. DnekTpiuueckue ey 1 noTpeduTenu
AJIEKTpUUECKOM sHepruu B ObiTy. KopoTkoe 3aMbikaHue.

[TocrossHHbIE MarHUTBL. B3anMoaelcTBUE NMOCTOSAHHBIX MAarHUTOB. MarnutHoe mnosie. MarHuTHoe noJje
3emMiIH ¥ ero 3HaueHue 115 )ku3HM Ha 3emie. OnbIT Ipcerena. MarHuTHOE MoJie 3JEKTPUIECKOro TOKaA.
[IpuMeHeHu e AEKTPOMArHUTOB B TEXHUKE. J[eliCTBUE MAarHUTHOT O MOJISl HA IIPOBOJIHUK C TOKOM.
DNeKTpoABUTaTENb TOCTOSHHOIO TOKa. MIcronb30BaHUE 3JIEKTPOABUTATENIEH B TEXHUUECKUX YCTPOMCTBAX U
Ha TpaHCIOpTE.

Omneiter @apanes. SABnenne snekTpoMarauTHon nHayKnuu. [IpaBuso Jlenna. Dnexkrporeneparop. CriocoOs
MOJTYYECHHUSI DJIEKTPUIECKON dHEPTUU. DIEKTPOCTAHIIMN Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPIHH.

Hemoncmpauyuu
DIIEKTpU3ALMS TEN
JIBa pozia 3JIEKTPUUECKUX 3apsA0B U B3aUMOJCH CTBUE 3aPSKEHHBIX TEJ
YCTpolCTBO U JIEVCTBUE IEKTPOCKONA
DneKTpocTaTuyecKast HHIYKIIHs
3aKOH COXPaHEHHsI JIEKTPUUECKUX 3aPSAI0B
[IpoBOHUKH U TUIIAEKTPUKU
MopenupoBaHU€ CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MOJIS

VcTOYHMKY MOCTOSHHOTO TOKA
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19. MarauTHOE ToJIe TOKa. DJIEKTPOMArHuT

20. JleiicTBME MarHUTHOT'O TTOJISl HA MIPOBOAHUK C TOKOM

21 DReKTpOIBHUTATENh TOCTOSHHOT'O TOKA

22. ccnenoBanue SBJICHUS SJIEKTPOMATHUTHON MHAYKIIMU

23. Onprter apanes

24. 3aBUCUMOCTh HAMPABJICHUS] MHIYKIIMOHHOTO TOKA OT YCJIOBUH €ro BOSHHKHOBEHUS
25. DnekTporeHepaTop MOCTOSTHHOT'O TOKa

Jlabopamopusie padbomot u onvimul

OnbIThl IO HAOIOIEHUIO JIEKTPU3AIMH TNl HHAYKIIUEH U MPU CONTPUKOCHOBEHUH
HccrnenoBanue AeCTBUS AJIEKTPUIESCKOTO OIS HA MIPOBOJHUKU U TUDJICKTPUKH

COopxka u mpoBepka paboThI ANEKTPUIECKON LIEMH MOCTOSHHOIO TOKa

W3mepeHne u peryianpoBaHue CUJIbI TOKA
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W3MepeHue u peryanpoBaHue HANPSKEHUS

6. VccnenoBaHue 3aBUCUMOCTH CUJIbI TOKA, HAYIIEr0 YePE3 PEe3UCTOP, OT CONPOTUBIIEHHS PE3UCTOPA U
HAIpPsKEHUsI Ha pe3ucTope

7. OnBbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTb JIEKTPUYECKOT0 COMPOTUBIICHUS IPOBOJHHUKA OT €0 JUIUHBI,
IUTOIA/IM TIONIEPEYHOr 0 CEYEHUs U MaTepuaa

8. IIpoBepka mpaBuia CIOKEHHS HAPSHKCHUN TIPH ITOCIIEIOBATEILHOM COSIMHEHHH JIBYX PE3UCTOPOB

9. TIpoBepka mpaBuia IJIsi CUIIBI TOKA IIPH MTAPAJUIEIBHOM COSTUHEHUU PE3UCTOPOB

10. Onpenenenue pabOThI AIEKTPHUIECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP

11. Onpenenenue MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOpE

12. UccnenoBanue 3aBUCMOCTH CHUJIBI TOKA, UTYILETrO Yepe3 JIAMIIOUKY, OT HalpsKEHHs Ha Hell

13. Onpenenenue KI1/] narpeBaresns

14. NccnenoBaHre MarHUTHOTO B3aUMOJI€HCTBHS ITOCTOSIHHBIX MAarHUTOB

15. M3y4yeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MAarHUTOB MPU UX O0BEANHEHUHU U Pa3/IeIeHUH

16. UccnenoBanue A€ CTBUS 3JEKTPUYECKOr0 TOKa HA MATHUTHYIO CTPEJIKY

17. OnbIThI, 1EMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3aUMOJIEHCTBUS KAaTYIIKA C TOKOM M MarHuTa oT
CHJIBI TOKA M HANpaBJICHUsS TOKA B KaTYyILKe

18. N3yueHne neliCTBUS MAarHUTHOTO TIOJISI HA TIPOBOJAHUK C TOKOM

19. KoncTpynpoBaHue u u3y4eHHE pabOThI 3JIEKTPOABHTATEII

20. Uzmepenue KI1/] anekTpoaBuraTeibHONH yCTAaHOBKU

21. OnbIThl IO UCCIIEIOBAaHUIO SABJICHUS 3JIEKTPOMArHUTHOM MHAYKIUU: HCCIIE]0OBAHNE U3MEH EHUI

SHAYCHUA U HAITPABJICHUS MHAYKIIMOHHOI'O TOKa



IINTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDI

N3yuenue ¢pu3uku B 8 Kacce HAIlPaBJIEHO HA JOCTHXKEHHE 00yJaroUMUCS JIMYHOCTHBIX,
METaNpeAMETHBIX U MPEAMETHBIX PE3yIbTaTOB OCBOEHUS Y4eOHOI 0 MpeaAMeTa.

JIMYHOCTHBIE PE3YJIbTATbBI
Ilampuomuueckoe 6ocnumanue:
— MpOosIBJIEHHE HHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHMIO pOCCUNCKON (pr3nuecKoil HayKu;
— IIEHHOCTHOE OTHOIICHHUE K JOCTI)KEHUSM POCCUICKUX YUEHBIX (PH3HKOB.
I'pasicoanckoe u 0yxo6no-upagcmeennoe 6ocnumanue:

— T'OTOBHOCTb K aKTUBHOMY YYaCTHIO B O6CY)KH€HI/II/I 06H.[€CTB€HHO-3Ha‘-II/IMLIX U OTUYCCKUX HpO6JI€M,

CBA3AHHBIX C IIPAKTUYCCKUM IIPUMCHCHUCM }IOCTI/I}KCHI/Iﬁ (1)I/I3I/IKI/I;
— OCO3HaHHUC BAXKHOCTHU MOPAJIbLHO-3TUYCCKUX ITPUHIIUIIOB B ACATCIbHOCTH y‘IéHOFO.
Acmemuueckoe socnumanue:

— BOCIPHATUC ICTCTUICCKHUX KAa4YCCTB @HSHQGCKOFI HayKMu: eé TapMOHUYHOI'O IMOCTPOCHUA, CTPOIrOCTH,
TOYHOCTH, JAKOHHUYHOCTH.

l[ennocmu HAY4YHO20 NO3HAHUA:

— OCO3HaHHUE LIEHHOCTH (PU3MUYECKON HAYKH KaK MOIHOTO MHCTPYMEHTA MO3HAHUS MUPA, OCHOBBI
pPa3BUTHsI TEXHOJIOTUH, BaXKHEHILIEH COCTABIIAIOIIEN KYJIBTYPBI;

— pa3BUTHE HAYYHO JHOO03HATENHLHOCTH, UHTEPECA K UCCIIEAOBATENHCKOU NeATETbHOCTH.
Dopmuposanue Kyaomypol 300p08b5 U IMOYUOHATLHOZ0 ONAZONOTIYUUA:

— O0CO3HaHHUE IIEHHOCTH 0e30macHoro o0pasa )KM3HU B COBPEMEHHOM TEXHOJIOT MUECKOM MHUPE,
BYKHOCTH TpaBUJI 0€30IaCHOT0 MOBEICHUS HA TPAHCIOPTE, HA I0POrax, ¢ NMEKTPHUECKUM U TETLIOBBIM
000pYyI0OBaHUEM B IOMAIITHUX YCIIOBUSX;

— chopMHupOBaHHOCTH HaBBIKA peduIeKCHH, IPU3HAHNE CBOETO MpaBa Ha OMIMOKY U TAKOIO JK€ IpaBa y
JpYyroro 4eaoBeKa.

Tpyooeoe éocnumanue:

— AKTHUBHOC YY4CTHUC B PCHICHUHU MMTPAKTUYICCKUX 3ada4 (B paMKax CEMbHU, IIKOJIbI, TOpO/Ja, Kpaﬂ)

TEXHOJIOTMYECKOI U COLIMaJIbHONW HAIIPaBJIEHHOCTH, TPEOYIOIUX B TOM YHUCIIe U PU3NUYECKUX 3HAHUI;
— HUHTEpeC K MPaKTHYECKOMY H3Y4YEHHUIO Mpodeccuid, CBSI3aHHBIX C (PU3UKOM.
JKonocuueckoe eocnumanue:

— OpHEeHTalMs HA TPUMEHeHUe GU3NYECKUX 3HAHUM IS PelIeHus 3a7a9 B 00JIACTH OKPYKAIOIIEH

Cpezbl, INIAHUPOBAHHUS ITOCTYIIKOB U OLIEHKH MX BO3MOXKHBIX ITOCIEICTBUMN JJI OKPYKAIOIIEN Cpe/bl;
— OCO3HaHHUE TJI00AJBHOIO0 XapaKTepa 3KOJOIMUYECKHX IMPOOJIEM M ITyTell UX pelleHus..

Aodanmavusn 00yuaowe2oca K UsMEHAIOUWUMCA YC108UAM COUUAIbHOU U RPUPOOHOTL Cpedbl:

— TOTPeOHOCTH BO B3aMMOJICHCTBUH IIPU BHIITOJHEHUN M CCIEIOBAHUN U TPOEKTOB (PU3NUECKOI
HaIIPaBJICHHOCTH, OTKPBITOCTD OINBITY U 3HAHUAM JIPYTHX;

— IHOBBIIICHUEC YPOBHA CBOEH KOMIIETEHTHOCTHU UCpe3 MPAKTUYCCKYIO JCATCIbHOCTD,

— MNOTPeOHOCTh B JOPMHUPOBAHUM HOBBIX 3HAHUH, B TOM yucle (POPMYIUpOBaTh U/I€U, MOHSITHS,



TUIIOTE3bl 0 (U3MUYECKUX OOBEKTaX U SIBJICHUIX;
— OCO3HaHue JepULUUTOB COOCTBEHHBIX 3HAHUH 1 KOMIIETEHTHOCTEH B 00J1aCTH (PUBHKH;
— IUJIAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHMIA;

— CTPEMJICHUEC aHAJIU3UPOBATDH W BBIABJIATH B3AMUMOCBA3U MIPUPOAELI, O6HI€CTBa 1 3KOHOMUKH, B TOM

YUCIIC C UCIOJIb30BaHUEM (PU3UYCCKUX 3HAHU;
— OIIEHKA CBOMX JICHCTBUH C yU4ETOM BIHMSHUS HA OKPYXKAIOIIYIO CPEIY, BO3MOXKHBIX T100aIbHBIX
IIOCJEACTBUN.

METANPEAMETHBIE PE3YJIBTATHI

YHI/IBepcaJ'II)HBIe IIO3HABATCJIbHBIC )1617ICTBPI$I

Ba3zoenie nozuueckue oeticmeusn:
— BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIEC TPU3HAKH OOBEKTOB (SIBJICHHI);
— YCTaHaBJIMBATh CYIICCTBEHHBIN MPU3HAK KJIACCU (PUKAIIMU, OCHOBAHUS JIJI1 000OIIEHUS U CPABHEHUS;

— BBIIBJEITb 3dKOHOMCPHOCTH U ITPOTUBOPEUHA B paCCMATPUBACMbIX (baKTaX, JaHHBIX U H36J'IIO,HCHI/I$IX,
OTHOCAIIUXCA K (1)I/I3I/III€CKI/IM SIBJICHUSM

— BBIABJATH NPUYUHHO-CICACTBCHHBIC CBA3HU IPU U3YyYCHUUN (1)I/ISI/I‘I€CKI/IX SIBIICHUH B PO ECCCOB;
JACJIaTb BBIBO/JIbI C UCITOJIb30BAHHUEM JCAYKTUBHBIX U HHAYKTHBHBIX yMOSaKHIOquHﬁ, BBIABHUI'AaTh
THIIOTE3bI O B3aUMOCBA3AX (1)I/ISI/I‘~ICCKI/IX BCIIMYUH,

— CaMOCTOSTEIBHO BBIOMPATH CIIOCO0 pelieHusl yueOHOM (GHU3NIECKOM 3a1auu (CpaBHECHHE HECKOJIIBKUX

BapHaHTOB PELICHUs, BHIOOP HarboJee MOIXOISIIEro ¢ y4ETOM CaMOCTOSTEIILHO BBIIEICHHBIX
KPUTEPUEB).

Ba3zoenie uccnedosamennvckue oeiicmeus:
— HCIIOJIb30BaTh BOIPOCHI KAK UCCIIEI0BATEIbCKUN HHCTPYMEHT ITO3HAHUS,

— MPOBOAUTH IO CAMOCTOSTENBHO COCTABIEHHOMY IJIAHY ONBIT, HECIOXKHBIA (PU3NUECKUI

OKCIICPUMCHT, HeOOJNIbIIOE HCCICAOBaHUC (1)1/131/[‘1601(01"0 SABJICHUA,

— OLCHUBATH HA IPUMCHHUMOCTb U JOCTOBCPHOCTDH I/IH(i)OpMaHI/IIO, IMOJIYYCHHYIO B X01€ UCCIICIOBAHUA
HJIK SKCIICPUMCHTA,

— CaMOCTOATENHHO (POPMYITHPOBATH OOOOIIEHHS U BHIBOABI IO PE3yJIbTaTaM MPOBENEHHOTO
HaOIIOACHMSI, OTIBITA, UCCIICAOBAHUS;

— HNPOrHO3UpPOBaATb BO3MOKHOC JalpHelee pa3sBUTHUC (bPISI/I‘IeCKI/IX IIPoOHECCOB, a4 TAKXXC BbIJIBUT'aTh

MMPECAIIOIOKCHUA 00 ux Pa3BUTUH B HOBBIX YCJIOBUAX U KOHTCKCTax.

Paboma c ungpopmanueii:

— MPHUMEHSTH PAa3IMYHBIE METO/IbI, HTHCTPYMEHTHI U 3alIPOCHI IIPU MOKCKE U 0TOOpe WH(popManuy uim

JAHHBIX C Y4ETOM IpeIoKEeHHON yueOHOoU (u3nueckoil 3a1auu;

— aHaJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MHPOPMAIIHIO PA3IUYHBIX BUAOB U GOpM
IIPECTABIICHNUS;

— CaMOCTOATCIBHO BBI6I/IpaTB OINITHUMAJIbHYIO (bOpMy MNpCACTaBJICHUA I/IH(l)OpMaIII/II/I " WITIOCTPUPOBATDH

pelaeMble 3a7jaui HECTIOKHBIMH CXeMaMHU, JHarpaMMaMy, HHOU TpaduKoil 1 NX KOMOWHAIUSIMH.

yHI/IBepcaJ'II)HBIe KOMMYHUKAaTUBHBIC )16171 CTBH



Obwenue:

— B X0Jie 00CYyXIeHus1 yueOHOr0 MaTepraa, pe3yabTaToB JJA0OPATOPHBIX padOT U MPOEKTOB 3a7aBATh
BOIIPOCHI 110 CYIIECTBY OOCYKIaeMOi TeMbl U BBICKA3bIBaTh UJICH, HAIICJICHHBIC HA PEIICHHUE 3a1a4U U
HoJIepyKaHue OJIaroKenaTenbHOCTH O0IICHUS;

— COIOCTaBJIATH CBOM CYXKJICHUS C CYKJICHUSMHU APYTUX YIACTHUKOB JHAIOra, 00HAPYKHBAThH
pasiIryuKe U CXOJICTBO MO3HIINI; BEIPAXKAaTh CBOIO TOUKY 3PSHHS B YCTHBIX M TUChMEHHBIX TEKCTAX;
MyOJUYHO MPEACTABIATH PE3YyJIbTATHI BHIMOJHEHHOTO (PU3HUYECKOTO OIbITa (IKCIEPUMEHTA,
HCCIIeIOBAHUS, IPOCKTA).

Coemecmnasn oeamenbHOCHb (COMPYOHUYECH 60):

— TOHWUMATh ¥ UCIOJIb30BATh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUAYaJbHOW paOOTHI IPH PEIICHUN
KOHKPETHOW (PU3NIECKON TTPOOIIEMBI;

— M[PpUHUMATH LECJIN COBMECTHOM ACATCIIBHOCTH, OPraHU30BbIBATH HGﬁCTBHﬂ o €€ JOCTHXKECHHUIO:

pacmpenesnsiTh PO, 00CYKIaTh MPOIECCHI U PE3YIbTaThl COBMECTHOM PabOThI; 000011aTh MHEHUS
HECKOJIPKUX JTIOJCH;

— BBIIIOJIHATH CBOIO 4aCTb pa6OTbI, JO0CTUI'asd KaYCCTBCHHOI'O pE€3yJibTaTa 110 CBOCMY HAIIPABJICHUIO U

KOOpAMHUPYA CBOU HCﬁCTBHH C ApyrumMu 4JICHaMH KOMaH/IbI;
— OICHHMBATh Ka4YC€CTBO CBOCI'O BKJIaJda B 06H.H/II71 MNPOAYKT IO KPUTCPUAM, CAMOCTOATCIIBHO

cOopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

YHuBepcaabHbIe PETYJIATUBHBIE 1EUCTBUS

Camoopzanuaauuﬂ:

— BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YIE€OHBIX CHUTYaIHsIX, TPEOYIOMUX IS pEIICHUS (PU3HIECKIX
3HAHMMH;

— OpPHEHTUPOBATHCS B PA3JIMYHBIX MOAXOAAX MPUHIATHS pelIeHu (MHINBUIyaIbHOE, TPUHATHE
pelLleHus B IpyIIe, IPUHATUE PELICHUH IPyIIoN);

— CaMOCTOATCIIbHO COCTABJIATH AJITOPUTM pCIICHUA (bH3H‘ICCKOﬁ 3aJa4M UJIM I1J1aHa UCCIICAOBAHUA C

y4€TOM UMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEN, apryMEHTHPOBATh IIpejjlaraeMble
BAPUAHTHI PELICHUN;

— JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlIeHUE.
Camoxonmpons (peghnexcusn):
— J1aBaTh aJIeKBATHYIO OIEHKY CUTYyalllH U MpeJjiararh riaH €€ n3MeHEHNUS,

— OOBSCHATH MPUYHHBI JOCTHXKEHUS (HEIOCTIKCHUS) Pe3yIbTATOB ICATCIHLHOCTH, IAaBATh OI[CHKY
MPHOOPETEHHOMY OIBITY;

— BHOCHUTb KOPPCKTHUBEI B ACATCIIbHOCTD (B TOM 4YHCJIE B X0/ BBIIIOJIHCHHA (I)I/ISI/ILICCKOFO HCCICOOBAaHUA

WA TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, U3MEHUBIIUXCS CUTYAllHid, yCTAHOBJIEHHBIX OIIHNOOK,
BO3HUKILINX TPYAHOCTEM;

— OLCHUBATH COOTBCTCTBUC PE3YyJIbTaTa HCJIU U YCIOBHUAM.

3M0l(u0HaJleblﬁ unmeliiekm.:

— CTaBUTbH ce0sl HA MECTO JPYroro 4eJoBeKa B XOJ€ CIopa WM IUCKYCCHUH Ha Hay4YHYIO TEMY,
MOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIoro.



Ilpunamue ceoda u opyzux:

— MpU3HaBaTh CBOE MPABO Ha OMIMOKY MpU pelieHNH PU3NUECKUX 3a]a4 UM B YTBEP)KIECHUSAX Ha

HAaYYHBIC TCMbI U TaKOC€ K€ IIPpaBO APYIroro.

INPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yabTaTHl HA 0A30BOM YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00 yUYaAIOIIIXCS

YMEHHI:

— MHCIIOJIBb30BATh MOHATHUA: MAacCa U pa3MeEPbl MOJIEKYJI, TEILUIOBOE IBUKEHUE aTOMOB U MOJIEKYII,
arperatHble COCTOSHUS BELIECTBA, KPUCTAJIIMUECKUE U aMOp(HbIE Tella, HACHIIIEHHBIH U HEHAChI-
LICHHBIN N1ap, BIaKHOCTh BO3/lyXa; TEMIIEPATyPa, BHYTPEHHSS SHEPIUsl, TEIJIOBOM IBUTATEb;
JIEMEHTAPHBIN 2JIEKTPUYECKUM 3aPsl, JJIIEKTPUUECKOE T0JIE, TPOBOJHUKH U TUIIEKTPUKH, IIOCTOSHHBII

BHCKTpI/I‘-IeCKI/If/i TOK, MAarauTHOC I10JIC;

— pas3niuyaTh sBJIEHUS (TEMJI0BOE pacIIMpEHUE/CKaTHE, TEIIONEepeaayda, TENJI0BOE PaBHOBECHE,
CMauMBaHME, KAWL PHbIE SIBJICHUS, UCIIapEHUE, KOHIEHCAllMsl, [IJIaBJIEHU €, KPUCTAJUIU3ALIHS
(oTBepaeBaHuE), KUIIEHUE, TeIlIonepeiaya (TerI0npOBOAHOCTh, KOHBEKIIMS, H3JIyUEHNUE); dJIEKTPU3a LU
TeJl, B3aUMO/ICHCTBHE 3apAA0B, ICHCTBUS HIIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJIEH CTBUE
MarHuTOB, JeficTBHEe MarHUTHOT'O 1OJI Ha IPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAsL MHIYKIIH) 110 OIH -
CAHHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOLIMX JaHHOE (huzndeckoe

SBJICHHUC,

— pacro3HaBaTh MPOSBICHUE U3yUYEHHBIX (DU3NYECKUX SIBICHUN B OKPY)KAIOIIEM MHUPE, B TOM YHCIIe
busnueckue sIBICHUS B IPUPOE: TOBEPXHOCTHOE HATSDKCHHUE M KATWJUIAPHBIE SIBJICHUSI B IPUPOJIE,
KPHUCTAJUTBI B IPUPOJE, u3nydeHue ConHia, 3aMmep3anue BogoEMOB, MOpCKHE Opu3bl, 00pa3oBaHue
POCHI, TYMaHa, UHesl, CHera; SJIeKTPUUYECKHUE SIBJICHUS B aTMOC(epe, SeKTPUIECTBO KUBBIX OPraHU3MOB;
MarHUTHOE TT0JIe 3eMITH, Ipei MO0 COB, pOJIb MArHUTHOTO OIS IS )KU3HU Ha 3emIle, MOJISIPHOE CH -
SIHUE; TIPY 3TOM TIEPEBOIUTH MPAKTHUECKYIO 3a/1a4y B YU€OHYIO, BBIJCIATH CYIECTBEHHBIC

CBOWCTBA/TIpU3HAKH (PU3HUECKUX SBIICHMIA;

— OIIUCBbIBATh U3YYCHHBIC CBOMCTBa TEII U (1)H3H‘-I€CKI/IC SABJICHUSA, UCITOJIB3Y (1)I/IBI/IHGCKI/IG BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA OHCPIUsA, KOJIMUCCTBO TCIJIOTHI, YCIbHAA TEILIOEMKOCTD BCIICCTBA,
YACIbHAA TCIJIOTA IJIABJICHUA, YACIbHAA TCIJIOTA Hap006pa3OBaHI/I$I, yAacCJabHasdA TCIJIOTa CTOpaHuA
TOILJIMBA, KOS(i)(l)I/IL[I/IeHT ITOJIC3HOI'O HeﬁCTBHH TEILIOBOM MalllMHbI, OTHOCUTECJIbHAA BJIA)KHOCTb BO3/1yX4d,
BHGKTpI/I‘-ICCKI/Iﬁ 3apsaq, Crjia TOKa, SJICKTPUYICCKOC HANIPSKCHUEC, COIIPOTUBJICHUEC ITPOBOJAHUKA, YACIBHOC
COITPOTHUBJICHUEC BCIICCTBA, pa60Ta U MOIIHOCTDB 3JICKTPUYIECKOI'O TOKa); IIpy OIMMCaHUHW ITPABUITIBHO
TPAKTOBATb (1)H3H‘I€CKPII’I CMBICJI UCII0JIb3YEMBIX BCINYUH, 0003HaUYEHUS U CANHUIIBI (bI/I3I/I‘leCKI/IX
BCIIMYMWH, HAXOAUTH q)OpMYJ'IBI, CBA3BIBAIOINEC JAHHYIO (1)I/I3I/I‘-IGCKYIO BCJIMYUHY C APYTUMHU BCINYNHAMU,

CTPOUTH TPAPHUKN U3YUECHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYNH;

— XapaKTepH30BaTh CBOKMCTBA TEJI, GU3HUCCKHE SABJICHUS U MIPOIECCHI, HCITOIb3ysI OCHOBHBIE
MOJI0KEHUSI MOJIEKYJISIPHO-KUHETUY €CKOM TEOPUM CTPOCHUS BEIIECTBA, PUHIIUIT CYTIEPIIO3ULINH TTOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma JJi yyacTka 1enH, 3akoH Jhxoyns -
Jlen1a, 3aKOH COXpaHEHUs SHEPTUH; IIPU ITOM JIaBaTh CIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh

€ro MaTEMATUYCCKOC BBIPAKCHUC,

— O0OBACHATH PU3NYECKHE MPOLIECCH] U CBOMCTBA TEJI, B TOM YUCJE U B KOHTEKCTE CUTYyalui
MPAaKTUKO-OPUEHTHPOBAHHOT O XapaKTepa: BhISABISATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH 00BSC-
HeHHe U3 | - 2 IorTu4ecKux 1aroB ¢ onopoii Ha 1 - 2 u3y4eHHbIX CBONCTBA (PU3HYECKUX SIBJICHUH,

(GHU3MUECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; pemaTh pacuéTHble 3a1a4M B 2 - 3 IS CTBUS, UCIIONIB3YS



3aKOHBI U (hOpMYJIbI, CBSI3bIBaIOIIME (PU3HUECKHE BEMUNHBI: HA OCHOBE aHaIM3a yCJIOBUS 3aJa4uH
3aMMChIBaTh KPaTKOE YCIOBUE, BBISBISATh HEJOCTATOK JIAHHBIX JJI PEILIEHUS 3a]]a4ul, BBIOUPATh 3aKOHbI
U GopMyJIbl, HEOOXOAUMBIE AJIs €€ pelleH s, IPOBOAUTh Pacu€Thl U CPABHUBATH I1OTy4EHHOE 3HAUEHUE

(I)HSHHCCKOﬁ BCJIMYHNHBI C U3BBCCTHBIMH JAaHHBIMU,

— paciio3HaBaTb HpO6J’IeMI)I, KOTOPBIC MOKHO PCIIUTH ITPU ITOMOIIA (1)I/I3I/I‘I€CKI/IX MCTOOB; UCITIOJIb3Ys
OIMMCaHNEC UCCICAOBAHUS, BBIACIATE IPOBEPACMOC MMPCAITOJI0KEHNEC, OUCHUBATL MMPABUJIBHOCTD ITOPAAKA

IMPOBCACHHA UCCIICA0OBAHMA, 1€JIaTh BLIBOJbI,

— MPOBOAUTH OTBITHI MO HAOIIOIEHUIO (PU3HUECKUX SIBJICHUM WM PU3NUYECKUX CBOWCTB TeI
(KanwUIsIpHBIE SBJIEHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl; CKOPOCTH IPO-
1[ecca OCThIBaHUS/HAarpeBaHUs IPH U3JTyUYEHUH OT I[BETa U3JTy4aro e/ moraomar el moBepXHoCTy;
CKOPOCTb UCIIAPEHUS BOABI OT TEMIIEPATYPBI )KUAKOCTHU U IJIOI@AAH €€ IIOBEPXHOCTH; DJICKTPU3ALUS TEI
Y B3aUMOJICH CTBUE JIEKTPUYECKUX 3aps10B; B3aUMOJIECH CTBHE TOCTOSTHHBIX MAarHUTOB, BU3yaJIu3allUs
MarHUTHBIX I10JIEH ITOCTOSHHBIX MATHUTOB; 1E€HCTBHS MATHUTHOIO ITOJI HA IIPOBOAHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATENS ITOCTOSTHHOI'O TOKA): (POpMYIMpPOBaThH
IIPOBEpPsIEMbIE MPEANOI0KEHHUS, COOUPATh YCTAHOBKY U3 NPENJIOKEHHOI0 000pYy/J0BaHUS; OIIMCBIBATh
XOJ1 ONbITa U GOPMYJIMPOBATH BHIBOJIBI,

— BBIIIOJIHATE HNPSAMBIC U3MCPCHUSA TCMIICPATYPHIL, OTHOCHUTEIHHOM BIAKHOCTH BO31yXa, CUJIbI TOKA,
HAIMpsAKEHUA C UCITOJIB30BAHUCM aHAJIOT'OBBIX HpI/I60pOB 1 1aTYUKOB (1)I/I3I/I‘I€CKI/IX BCJIMYMH, CPABHHUBATH

Pe3yIbTaThl U3MEPEHUN C YUETOM 3aIaHHON a0COJIIOTHON MOTPEITHOCTH;

— MPOBOJUTD UCCIICAOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETUYMHBI OT JPYTOil C
MCII0JIb30BAaHUEM PSIMBIX U3MEPEHHH (3aBUCUMOCTh COMIPOTUBIICHUSI TPOBOJHHUKA OT €r0 JIJIMHBI,
IJIOIA/IH TTOMEPEYHOr0 CEYEHUS U YAEIbHOI0 CONPOTUBIICHUS BEILIECTBA TPOBOJIHUKA; CUJIbI TOKA,
UJYIIEro 4epe3 NPOBOJAHUK, OT HANIPSKEHUSI HA TPOBOIHUKE; UCCIIETOBAHUE MOCIEA0BATEIHHOIO U Ma-
paIETFHOTO COSTMHEHUM MTPOBOHUKOR): TUIAHUPOBAThH UCCIIEI0OBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJTHATH U3MEPEHUS, CIIeAys IPEIJI0KEHHOMY IIaHy, (PMKCHUPOBATh PE3YJIbTAThI MOJTyYEeHHOU

3aBUCMUMOCTHU B BUJIC Ta6JII/IL[ u Fpaq)HKOB, ACJIaTh BBIBOJLI IO PE3yJibTaTaM HCCICAOBAHUSA,

— TPOBOAMTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIUYMH (yAeabHas TEIIOEMKOCTh BEIIECTBA,
COIPOTUBJICHHE MTPOBOJHUKA, pab0oTa U MOIIHOCTh 3JIEKTPHUUECKOr0 TOKA): IIJIAHUPOBATH U3ME PEHHUSI,
cOOMpPaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY, CJIEAYsI IPEIJIOKEHHOW HHCTPYKLUHU, U BBIYUCIIATh

3Ha4YeHHEe BEeJTMYHHBI;
— c00110/1aTh TpaBHJIa TEXHUKU 0€30M1aCHOCTH IIpH paboTe ¢ 1abopaTOPHBIM 000PYAOBAHHEM;

— XapaKTepu30BaTh MPUHIIUIIBI 1EUCTBUS U3YyYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOii
Ha MX ONHUCcaHuUs (B TOM YHUCJIE: CUCTEMa OTOIJICHHs IOMOB, TUTPOMETP, ITapoBast TypOMHa, aMIEPMETP,
BOJIbTMETDP, CUETUHK JIEKTPUUECKON SHEPTHH, AIEKTPOOCBETUTENbHbIE IPUOOPHI, HATPEBATEIIbHBIE
AJIEKTPONPUOOPHI (IPUMEPHI), HNEKTPUUECKHUE NMPEAOXPAHUTENN; FJIEKTPOMATHUT, 3JIEKTPOABUTATENb
MOCTOSIHHOI'O TOKA), UCIIO0JIb3YS 3HAHUSI O CBOMCTBAX (PU3NUECKUX SIBJICHUI U HEOOXOAUMBbIE
¢du3nyeckre 3aKOHOMEpHOCTH;

— PpAacIro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHUCTBA U U3MEPUTENbHBIE IIPHOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJAKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT); COCTABISATh CXEMbI AJIEKTPUUYECKHUX IENei ¢
MOCJIEI0BATENbHBIM U MTAPAJIJIEIbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAUYEHUS
JJIEMEHTOB JJIEKTPUYECKUX LICTIEH;

— HNPUBOJUTDH HpI/IMepI)I/HaXOJII/ITI) I/IH(i)OpMaI_[I/IIO 0 IpuMepax MpakKTUICCKOro UCIOJIb30BAHUA



(bu3nUecKrX 3HaHUI B IIOBCEIHEBHON XKU3HH JIJIsl o0ecredeHus 6€30macHOCTH Mpu 00palieHuu ¢ mpudo-
paMH U TEXHUYECKUMH yCTPOUCTBAMU, COXPAHEHUS 3I0POBbS U COOIOICHUS HOPM SKOJIOTHYECKOr 0
MOBEJICHUS B OKpYKaloIel cpene;

— OCYUIECTBISATh MOMCK HHPOpMALIMK (PU3NIECKOTO COlepKaHus B ceTH VIHTepHeT, Ha OCHOBE
MMEIOIMXCSl 3HAHUM U TYTEM CpaBHEHUS JOTMOTHUTEIBHBIX HCTOYHUKOB BBIICISATH HH(OPMAIIHIO,

KOTOpas SBJISETCS MPOTUBOPEUNBON UITM MOXKET OBITH HEOCTOBEPHOIA;

— HCII0JIb30BaTh IIPY BBIITOJHEHUH Y4EOHBIX 3a/laHUI HayYHO-TIOMYJISIPHYIO JIUTEPATYpy PHU3UUECKOTO
cofiepKaHus, ClIpaBOYHbIE MaTEepHUaIIbl, pecypchbl cetu HTepHeT; BiaaieTh mpuéMamMu
KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MH(OPMAIIMK U3 OHOM 3HAKOBOI CHCTEMBI B IPYTYIO;

— CO3JaBaTb cOOCTBEHHEIE MM CbMEHHBIE U KpaTKHUC YCTHBIC COO6H.[€HI/I${, 060611135[ I/IH(i)OpMaIII/II-O nu3
HECKOJIbKMX UCTOYHHUKOB (1)I/I3I/I‘{CCKOFO COACPIKAHUSA, B TOM YHUCJIC Hy6HI/I‘-IHO NpCACTaBIIATh PC3YJIbTATHL
HpOCKTHOfI NI HCCHeI[OBaTGHBCKOfI ACATCIBHOCTHU; IPU 3TOM I'PAMOTHO UCIIOJIB30BATh H3y‘l€HHbII>i

MOHATUNHBIN anmnapat Kypca (PU3MKH, COMPOBOXKIATh BHICTYIUIEHUE TIPE3EHTALINEH;

— IIpU BHIIIOJHEHUH Yy4€OHBIX POEKTOB U UCCIEN0BaHUH (PU3HMUECKUX MTPOLIECCOB PACIIPEAEIATh
00513aHHOCTH B TpYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 33a4aMH, CJIEAUTH 32 BBIIIOJHEHUEM I1JIaHa
JeUCTBUI U KOPPEKTUPOBATH €0, aIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIa/ B €A TEIHOCTh IPYIIIIbI;

BBICTPaAMBATh KOMMYHHKATHBHOC B38,HMOI[€I>1CTBH€, IPOABJISAA TOTOBHOCTH Pa3pClllaThb KOH(l)J'II/IKTLI.



TEMATHUYECKOE IINTAHUPOBAHUE

OOBsICHEHNE OCHOBHBIX Pa3IM4Mil B CTPOCHUHM I'a30B, XKUIKOCTEH M TBEPABIX TEJ C
HCHOJIb30BaHUEM II0JIOKEHHH MOJIEKYJI PHOKMHETHY €CKOI TEOPUH CTPOCHUS BEILIECTBA;
IpoBesieHne u 06bsi CHEHUE OIIBITOB, JIEMOHCTPUPYIOIUX KaHUIAPHBIE ABJIECHHUS U ABJIECHHE
CMauUBaHMS;

OOBSICHEHHE POJIH KaITUJUIA PHBIX SBJICHUIT IS IO CTYIUICHHS BOABI B OpraHU3M PacTEHUit
(MC — 6uonorus);

Ha6monenne, npoBeicHNE U 00bSCHEHHUE OTIBITOB 110 HAOJIIOICHUIO TEMJIOBOTO PACIINPEHUS
ra3oB, )KHAKOCTEH M TBEPABIX TEII;

OO0BbsiCHEHHE COXPaHEHUS 00bEMA TBEPABIX Tell, TEKYy4ECTH JKUAKOCTH (B TOM YHUCIIe,
Pa3HUILBI B TEKYYECTH AJIS Pa3sHBIX KUJKOCTEH), JaBJICHHS ra3a;

AHaJIM3 PaKTHY €CKUX CUTYALMif, CBI3aHHBIX CO CBOMCTBAMM I'a30B, XUJKOCTEH M TBEPABIX
Tel;

Ne | HammeHoBaHuUe pa3iesioB U KoummuecTBo 4yacos Jata Buabl gesite1bHOCTH Buael, JeKkTpoHHbIe (U} pOBbIe)
n/m | TeM NPOr paMMbl H3y4YeHUSs dopmbl o0pa3oBaTe IbHBIE PeCypChl
BCEro | KOHTPOJIbHbIE | NMPaKTHYECKHE KOHTpOIsI
padoThI padoTel
Paznen 1. TennoBbie siBaeHus
1.1. [ CtpoeHue u cBoiicTBa 7 0 1 01.09.2022 | HaGuroeHHe U MHTEPIPETALMS OTIBITOB, CBHICTEIBCTBYIOIIUX 00 aTOMHO-MOJIEKYJISIPHOM VYerubiii https://nsportal.ru/shkola/fizika
BelIecTBa 22.09.2022 | crpoeHHH BEIIECTBA: OTBITHI C PACTBOPEHUEM Pa3/IMYHBIX BELIECTB B BOJE; omnpoc; Enunast Komaekuus ud poBbIxX
PeureHue 3a1a4 10 OLCHUBAHMIO KOJIMYECTBA aTOMOB MIJIU MOJIEKYJT B SANHHMIE 00bEMa ITuceMeHHBbIH | 00pa3oBaTeIbHBIX PECYPCOB:
BEILECTBA; KOHTPOJIb; http://school-collection.edu.ru
AHasm3 TekcTa APEeBHUX aTOMHUCTOB (Hampumep, Gpparmenta nosmsi Jlykpeuus «O npupoae KonTponsHas
Belel») ¢ M3JI0)KEHNEeM 000CHOBaHM aTOMHOW rUNOTE3bI (CMBICTIOBOE uTeHHEe). OneHKa pabora;
yOeAUTEeIBHOCTH STHX 000 CHOBaHUIT; TIpakTHaeckas
OOBsicHeHHE 6 POYHOBCKOTO JBHKEHMUS, ABICHU AU Y3UUU pa3IHuMil MKy HIMU Ha paborta;
OCHOBE I10JI0KEHUH MO JIEKYJIsi PHO-KMHETHYECKON TEOPUHU CTPOEHMS BEIIECTBA; Tecruposanue;



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

1.2. | TenyoBbIe npoLeCcChI 23 2 27.09.2022 | CpaBHeHHE pa3IMYHBIX CIOCOO0B U3MEPEHNUS | IIKAJ TEMIEPaTypBhl; VYerubiit https://nsportal.ru/shkola/fizika
22.12.2022 | Habmogenue 1 00bSICHEHHE OTIBITOB, IEMOHCTPUPYIOIUX U3MEHEHIE BHYTPEHHEH SHEPruu | Ompoc; https://resh.edu.ru/subject

TeJa B pe3ysibTarte TeIuionepejaun u paboThl BHEIITHUX CHIL; Tucemennsiit | https:/fipi.ru/
Ha6moenne u 00bsICHEHNE OMBITOB, 00CYK/ICHNE TTPAKTUY €CKUX CUTYaLUii, KOHTPOJIb; http://class-fizika.ru/
JIEMO HCTPUPYIOLIUX PA3IUYHBIC BHABI TEIUIONEPEAauH: TCIIONPOBOHOCTh, KOHBEKIIHIO, Kontpombaas | https://www.yaklass.ru/
U3Jly4eHHUE; pabora; https://foxford.ru/
HccnenoBanue sBIEHHS TEMIO0OMEHA IPH CMELIUBAHUHU XOJIOHO M U TOpsiuell BOJbI; TIpaktuueckas | https://phys-ege.sdamgia.ru/
Ha6JmroteH e yCTaHOBIICHHS! TEIIOBOTO PABHOBECHS MEXIY FOpsdeil U X0JI0JHO i BOO11; pabota; Ennnast KoJuteKus g poBbIX
Onpezenenue (M3MEpeHHE) KOJIMYECTBA TEIUIOTHI, IOJIy4CHHOTO BOJOI IPH TEII00OMEHe ¢ TectupoBaHue; | 00pa30BaTEIbHBIX PECYPCOB:
HarpeThiM METaJTHIECKUM LIIIHHIPOM; http://school-collection.edu.ru
Ornpenenenne (M3MepeHNe) YACIbHO M TETI0 EMKOCTH BEIIECTBA;
Pemenue 3aad, CBI3aHHBIX C BEIYHCICHHEM KOIUIECTBA TEIIOTHL U TEILIOEMKOCTH IIPU
TeII000MeHe;
AHau3 cUTyanuii IpakTHY €CKOTO HCIOJIb30BAHMUS TEIUIOBBIX CBOHCTB BEIIECTB U
MaTepHaJIOB, HAIPUMEP B LEISIX SHEProcOe PexEH IS : TEILION30 LIS, SHeprocoeperaoiye
KPBIIITH, TePMOAKKYMYJIATOPBI U T. 1.}
OObsicHeHHE SIBICHUIT HCTIAPEHUs W KOHJIEHCAIlHU HA OCHOBE aTOMHO-MOJIEKYIISIPHOTO
YICHIS;
Omnpenenenue (M3MEpPEeHHE) O THOCUTEIHHO I BIaXKHOCTH BO3IYXa;
CpaBHEHHE IIPOLECCOB ILIABJICHHS KPUCTAIUIMIECKHUX T U Pa3MArdeHUs IPU HarPeBaHHH
aMOp(QHBIX TeI;
Pemenne 3aa4, CBI3aHHbIX C BEIYHCIICHHEM KOJIMYECTBA TEIJIOTHI B IPOIeccax
TeIUIoNepead  PH [LIABJICHUH U KPUCTAILIH3AIMH, UCIIAPEHHU H KOH/ICHCAIIH;
AHamu3 paboTHI H 00BsCHEHNE TPHHIIHIIA ACHCTBIS TEIIIOBOTO IBUIATENIS;
BblunciIeHHe KOIUYECTBA TILIOTHI, BBIACISIOEroCs IPU CrOPAaHUH Pa3IMYHBIX BHIOB
ToruBa, u KII/I nBurarens;
OGcyxIeHHe 9KOJIOTHY eCKUX TTOCIEACTBUI HCIIONIb30BAHMS ABUraTelIeil BHyTPEHHETO
CropaHus, TeIUIOBBIX U rupodaekrpocranuuii (MC — sKonorus, XuMusi);

HWroro mo pasueny 30

Pazzen 2. DreKTpHUeCKAe H MATHUTHBIE SIBJIEHHS

2.1. | DuexTpHYeCKHe 3aPsIbIL. 6 0 27.12.2022 | HaOmozaeHue 1 MPOBEJICHUE OIBITOB T10 3JIEKTPU3ALHUHU TEJ IPH CONPHKOCHOBEHHHU U VYerubiit https://nsportal.ru/shkola/fizika

3apsiaKe HHbIE TeJIa U UX 19.01.2023 | unayKuuei; omnpoc; https://resh.edu.ru/subject
B3auMoeiicTBHe Ha6oienne 1 00bsCHEHIE B3aUMO/ICHCTBHS OJIHOUMEHHO U PA3HOMMEHHO 3apsKEHHBIX TIuceMeHHBIH http://class-fizika.ru/

Tew; KOHTPOJIb; Ennnas KoJuIeKIms IHQpoBBIX
OGbsiCHEHHE IPUHITMIIA TeHCTBHS dJIEKTPOCKOTIA; IIpakTHieckas | 0Opa3oBaTENEHBIX PECYPCOB:
OOBsICHEHHE SBJICHUH 3JIEKTPU3ALUH TPU COTPUKOCHOBEHUH TEJ M MHAYKIKEH ¢ pabora; http://school-collection.edu.ru
UCIIO/Ib30BaHHEM 3HAHUI O HOCHUTEIIIX DJICKTPHUECKHX 3apsI0B B BELIECTBE; TectupoBanue;

Pacrio3naBanue u 00bsICHEHUE IBJICHU I QJICKTPpU3ALUHU B MOBCEAHEBHO I JKH3HU,
HHGH}OHCHI/IC ¥ 00BSICHEHUE OMBITOB, HITIOCTPUPYIOIIHUX 3aKOH COXPaHCHUA
QJICKTPHUYECCKOI'0 3apsja;

Hab101eH1e OIIBITOB 110 MOJEJIUPOBAHUIO CUIIOBBIX JIMHU I BJIEKTPUYIECKOI'O MO JIA
HWccnenoBanue aeictBus DJICKTPHUICCKOT'O TI0JI1 Ha IIPOBOAHUKHU U TUDJICKTPHUKH,



http://class-fizika.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/
http://class-fizika.ru/
http://school-collection.edu.ru/

2.2. | IlocTOSIHHBII dJIeKTPHUECKUIi 21 10 24.01.2023 | HabmogeHue pa3H4HbIX BUIOB JCHCTBUS SMEKTPUUECKOTO TOKA M OOHAPYKEHUE ITHX VYerubiit https://nsportal.ru/shkola/fizika
TOK 13.04.2023 | BuIOB AEUCTBUsI B IOBCEIHEBHOM KU3HH; orpoc; https://resh.edu.ru/subject
COopKa ¥ MCTIBITAHUE JIEKTPUY €CKO M ST MO CTOSHHOTO TOKa; IMucemenusrit | https:/fipi.ru/
V3mepeHne CHIIBI TOKAa aMIIEPMETPOM; KOHTPOJIb; http://class-fizika.ru/
V3MepeHue 3JIeKTPUYSCKOTO HANIPSIKEHHsI BOJIBTMETPOM; Kontpomsnas | https://www.yaklass.ru/
HccnenoBanne 3aBHCHUMOCTH CHIIBI TOKA, IIPOTEKAOIIEr0 Yepe3 PE3UCTOP, OT pabora; https://foxford.ru/
COMPOTUBIICHHSI PE3UCTOPA M HANIPSKEHUS HA PE3UCTOPE; Ipaktnueckas | https://phys-ege.sdamgia.ru/
IIpoBepka IpaBuUIIa CIOKSHHS HAPSXKEHUH TIPHU 110 CIIE0 BATEIbHOM COCAHHEHHHU IBYX paboTa; Enunas kosmekuus qugpoBbIxX
PE3HCTOPOB; TectupoBanue; | 06pa3oBaTebHBIX PECYPCOB:
IpoBepka mpaBuIIa Juisi CHIIBI TOKA IIPHU MapalIeJbHOM COEIUHEHHH PE3UCTOPOB; http://school-collection.edu.ru
Pemenune 3aga4 ¢ ucnoab3oBanueM 3akoHa Oma u Gpopmyst pacuéra JIeKTPHIECKOro
COMPOTUBIICHHS IIPH [0 CJICIOBATEIsHOM H [1aPaJLIe/Ib HOM COCAHHEHHHU IPOBOAHHKOB;
Omnpenernenne paboOThI IIEKTPHY ECKOTO TOKA, MPOTEKAOIIEr0 Yepe3 Pe3ucTop;
OmpezeneHne MOIHOCTH JIEKTPHIECKOr0 TOKA, BBIACISIEMON Ha PE3UCTOPE;
Omnpenenenne KIIJ[ narpesares;
OOBsICHEHHE YCTPOICTBA U IIPHHIIMIIA ASHCTBUS JOMAITHUX 3JIEKTPOHAr PEBaTEIbHBIX
npubopoB;
OOBsICHEHHE TPUYHH KOPOTKOTO 3aMbIKAHUS U IIPUHIIMIA JSHCTBUS IIABKUX
IpeNoXpaHHTeNe;
Pemenne 3a1a4 ¢ HCIOJIb30BaHKHeM 3aKkoHa JIxxoymi—Jlenna;
Ha6mroieH e BO3HHKHOBECHHUS 3ICKTPUY ECKOTO TOKA B JKUKOCTH;
2.3. | MaruuTHbIe SIBJEHHS 7 4 18.04.2023 | HccienoBaHne MarHNTHOTO B3aHMMOEHCTBHS TTOCTOSHHBIX MarHUTOB; Verublit https://nsportal.ru/shkola/fizika
18.05.2023 | IIpoBemeHUE OMBITOB 110 BU3yaTU3aIMH T10JIs [I0CTOSHHBIX MarHUTOB; ompoc; https://resh.edu.ru/subject
HccnenoBanue IeMCTBUS 3JEKTPUYECKOr0 TOKA Ha MarHUTHYIO CTPEIIKY; Tucemennsiit | http://class-fizika.ru/
AHanu3 CUTyaluil MPaKTHIEeCKOr0 IPUMEHEHHs dJIeKTPOMAr HUTOB (B OBITOBBIX KOHTPOJIb; Enunas koyutekuus HugpoBbIX
TEXHHYCCKHX YCTPOICTBAX, IPOMBIIIICHHOCTH, MEIHIIUHE); KonTpombHast | 06pa3oBaTeibHBIX PECypCOB:
HW3ydenue aeiiCTBHS MarHUTHOTO HOJIS1 HAa IPOBOHHUK C TOKOM; pabora; http://school-collection.edu.ru
H3zyuenue neiicTBUS DNEKTPOABUrATENS; IIpakTuueckas
Wzmepenne KI1/] aekTpoaBuraTteibHO yCTaHOBKH; paborta;
Pacro3HaBaHye U aHAJIN3 Pa3JIMIHbIX IPUMEHEHHUIT 2JIeKTPOABUTaTelIel (TpaHCIopT, TectupoBanue;
OBITOBBIC YCTPOHCTBA U AP.);
2.4. | DIeKTPOMATHUTHAS 3 0 23.05.2023 | OnbITHI 10 MCCIEOBAHMIO SIBICHUS dJICKTPOMAr HUTHO I MHHAYKITMU: MICCIIeIOBaHNE YerHslii https://nsportal.ru/shkola/fizika
HHIYKIHSA 30.05.2023 | U3MeHeHHMii 3HAYEHHS U HANPaBJICHHUS HHIYKIIMOHHOTO TOKA; ompoc; http://class-fizika.ru/
Enunnas KoJutekuus ugpoBbIX
00pa3oBaTENbHBIX PECYPCOB:
http://school-collection.edu.ru
Hroro no pasaeny 37
PesepBHOE BpeMst 1
OBIIEE KOJIMYECTBO YACOBIIO | 68 21

TIPOTPAMME
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ITOYPOYHOE IINTAHUPOBAHHUE

Ne |Tema ypoka KoanuecrBo yacoB Mara Buapbl,
n/n u3ydeHus | Gpopmbl
BCEr0 | KOHTPOJIbHBIE | MPAKTUYeCKUe
KOHTPOJIst
padoThI padoThI

1. | OcHOBHBIC TOJIOKECHUS 1 0 0 01.09.2022 | YcTHbIH
MOJIEKYJIIPHO-KMHETUYECKON OIIpoc;
TEOpUH CTPOEHHUS BEIIECTBA [TucbmenHbIi

KOHTPOJIb;

2. | Monaemnu TBEPIOTrO, X)HUaKoro u | 1 0 0 06.09.2022 | YcTHbIH
ra3000pa3HOro COCTOSIHUM OIIpoC;
BELIECTBA IIncemeHHbBIM

KOHTPOJIb;
TectupoBaHnue;
3. | CmauuBanwme 1 0 0 08.09.2022 | YcrubIit
OIpoc;
ITucemenHbIM
KOHTPOJIb;

4. | KanwuispHble sIBICHUS. 1 0 1 13.09.2022 | ITpaktuueckas
JlabopaTopnas pabora pabora;
"M3yueHune KalmuIIspHbIX
SIBJICHUI "

5. | Kpucrammueckue u 1 0 0 15.09.2022 | YctHbrit
aMmopdHbIe TBEPABIC TETA ompoc;

ITucemeHHbIM
KOHTPOJIb;

6. | TemoBoe pacipeHue u 1 0 0 20.09.2022 | VerHblit

cKatue OIIpoc;
ITucbmeHHbIM
KOHTPOJIb;
TectupoBaHue;

7. | O6o6maromuii ypok mo teme | 1 0 0 22.09.2022 | VerHblit
"CTpoeHue 1 CBOKCTBA omnpoc;
Bemecrna" ITuceMeHHEbIN

KOHTPOJIb;

8. | Temmnepatypa. BuyTpeHHsist 1 0 0 27.09.2022 | Verublit

DHEPrust OT1pOoC;
ITuceMeHHbIM
KOHTPOJIb;




9. | CmocoOb! M3MEHEeHUs 29.09.2022 | Ycrubrii

BHYTpPEHHEH dHEPruu OIIpoc;
TectupoBanue;

10. | Bugs! Tennonepenauun 04.10.2022 | TecTupoBaHue;

11. | Terutonepenaua B mpupoe u 06.10.2022 | YcTHbI#
TEXHUKE OIIpoC;

12. | KouTponbHas pabota 1o 11.10.2022 | KoutponbHas
temaMm "CTpoeHue 1 CBOMCTBa pabora;
BemecTBa’ u
"Temmonepenaya"

13. | KomuecTBO TEIIOTHI. 13.10.2022 | YcrHbrlit
VYeabHasg TEMI0EMKOCTE ompoc;
BEIIlECTBA IInceMenHEBIN

KOHTPOJIb;

14. | TemooOmen. JlabopaTopHas 18.10.2022 | ITpakTryeckas
pabora "UccnenoBanue pabora;
SBIICHUSI TETIJIO0OMEHa MpU
CMEIINBAaHUU XOJIOAHON U
rops4eit BoabI"

15. | TerutoBoe paBHOBeCHE. 20.10.2022 | ITpakTuueckas
JlaboparopHas pabora pabora;
"OnpeneneHne KoIM4ecTBa
TEMJIOTHI, TOJIYYEHHOT'0 BOAOMH
IIPU TEMI000MEHE C HarpeThIM
METaJUIMYECKUM LUJINHIPOM"

16. | YpaBHeHHE TEMIOBOTO 25.10.2022 | TTpakTrueckas
Oananca. JlabopaTopHas paborta;
pabota "Onpenenenue
YIEITBbHOU TEMIOEMKOCTH
Bemlecrna”

17. | Pemenue 3a1a4 o TemMe 08.11.2022 | ITuceMeHHBIM
"Termooomen" KOHTPOJIb;

18. | [InaBiieHue 1 OTBEpCBaHKE 10.11.2022 | Ycrubrii
KPUCTAJUTMYECKU X BEIIECTB OIIpoc;

[TucbmeHHbIi
KOHTPOJIb;

19. | VaenpHas temorta 15.11.2022 | TTpakTryeckas

riaBnieHus. JlaboparopHas pabora;

pabota "Ompenenenue
y,[[eJ'IBHOI;'I TCIJIOTHI IIJIaBJICHU S

hiSich




20. | ITapoobpa3oBaHue u 17.11.2022 | YcrHblit
KoHeHcanus. Micmapenue OIpoc;

21. | BmaxxHOCTB BO3/1yXa 22.11.2022 | YcTHBIT

OTpoc;

22. | U3smepeHune BIaXXHOCTH 24.11.2022 | ITpakTueckas
Bo3ayxa. JlaboparopHas pabora;
paborta "OmnpeneneHue
OTHOCHUTEIHHON BIA)KHOCTH
BO3TYyXa"

23. | Kunienue. YenbHas Temiora 29.11.2022 | [TucbMeHHBIMI
napooOpa3oBaHUs KOHTPOJIb;

24. | Pemenue 3amad 1o teme 01.12.2022 | YcTaBIT
"M3MeHeHune arperaTHbIX OIIpoc;
COCTOSHUH BemiecTa" IInceMeHHEBIN

KOHTPOJIb;

25. | DHeprus ToruMBa. Y AeibHas 06.12.2022 | YcTHBIT

TENJI0Ta CrOPaHUs OIpoc;
ITuceMmenHbIf
KOHTPOJIb;

26. | [IpuHIMIIBI paOOTHI TEMIOBBIX 08.12.2022 | YcrHbli
nsurateneii. KIIJI TermmoBoro OIIpOC;
IBUTATENA IInceMenHEBIN

KOHTPOJIb;

27. | Pemenue 3a1a4 1o TeMe 13.12.2022 | YcTHbIt
"TenoBblie siBieHus". Bubt OIpoc;
TEMJIoNEpeIayu, KOIUYECTBO IIncemenHbBIM
TEILIOTHI, U3MCHCHHUE KOHTPOJIb;
arperaTHbIX COCTOSSHUH
BEIECTBA, BIAXKHOCTD
BO3TYyXa"

28. | Pemenue 3anad o reme 15.12.2022 | YcTHBIT
"TemmnoBrle sBieHNUA". Buabl orpoc;
TeIJIonepeauu, KOJIMIeCTBO ITuceMmenHbIN
TEIIOTHI, U3MCHEHHE KOHTPOJIb;
arperaTHbIX COCTOSTHUM
BEIIECTBA, BIIAXKHOCTD
BO3ayXxa"

29. | O000MIAOIIHI YPOK IO TeMe 20.12.2022 | YcTHBII
"TemnoBble siBJIeHUSA" onpoc;

ITnceMeHHbBIN

KOHTPOJIb;




30. | KouTponbsHas paboTa 1mo reme 22.12.2022 | KouTpoabHast
"TerioBbie ABJICHUSA" pabora;

31. | Dnexrpu3anus Te. 27.12.2022 | YcTHBIT
B3auMopneiicTBue 3apsKeHHBIX OIpoc;
ten. 3akoH Kynona

32. | DnekTpuyeckoe mose. 29.12.2022 | VcrHbIit
HanpskeHHOCTD 1moJs. OIpoc;
[IpuHIMD Cynepno3uuuu
AIEKTPUUYECKUX MOJIEN

33. | Hocurenu snekTprHuecKux 10.01.2023 | YcrHbrit
3apsiI0B. 3aKOH COXPaHCHUS OIIpoc;
AIIEKTPUIECKOTO 3apsaa

34. | Ctpoenue aToma 12.01.2023 | TTucbMeHHBbIIH

KOHTPOJIb;

35. | [IpoOBOAHUKY M AUIICKTPUKH. 17.01.2023 | ITpakTryeckas
JlabopaTopnas pabora pabora;
"UccnenoBanue N CTBUSA
AIIEKTPUYECKOr0 TOJIS Ha
MPOBOJAHUKH U JUDJIEKTPUKU"

36. | O6GOoOIIAOIIHIA YPOK 10 TEME 19.01.2023 | YcrHbIi
"DnekTpudecKue 3apsiibl. onpoc;
3apspKeHHBIE Tena U UX [TucbmenHbIi
B3auMojelcreue" KOHTPOJIb;

37. | Dnexkrpuyeckuit Tok. Cra 24.01.2023 | Vcrubrii
TOKa OIIpoC;

IIncemenHbBIM
KOHTPOJIb;

38. | UcTOYHUKH MOCTOSTHHOTO TOKA 26.01.2023 | TectupoBanue;

39. | leficTBHsI DIIEKTPHUYECKOTO 31.01.2023 | TecTupoBanue;
TOKa

40. | DneKTpUYECKU TOK B 02.02.2023 | Verubrit
KUJKOCTSX U Ta3ax OIIpoC;

41. | DnekTpryecKas Lelb. 07.02.2023 | [IpakTrueckas
JlabopaTopHas pabora paborTa;
"C6opka u mpoBepka paboThI
ANEKTPUYECKOU LIenu
MOCTOSIHHOT'O TOKa"

42. | Cuna Toka. JlabopatopHas 09.02.2023 | ITpakTrueckast
pabora "U3mepenue u pabora;

peryiMpoBaHue CUJIbI TOKA"




43. | DneKTprYeCcKOe HAPSDKEHHUE. 14.02.2023 | TTpakTrueckas
JlabGopaTopHas pabora pabora;
"M3MepeHne U peryaupoBaHue
HanpsoKeHus "

44. | ConpoTHBIIEHHE TPOBOIHUKA. 16.02.2023 | IIpaktuueckas
JlabopaTopnas pabora pabora;
"HccnenoBanne 3aBUCUMOCTH
CHJIBI TOKA, HJTYIIEro Yepes
pE3HCTOp, OT COMPOTUBIICHUS
pe3ucTopa 1 HalpsHKCHUS Ha
pesucrope"

45. | 3akon OMa i1 yJacTKa LenH 21.02.2023 | YcTHbIi

OIIpoC;
[TucemeHHbIN
KOHTPOJIb;

46. | YaenbpHOE COMPOTUBIICHHE 28.02.2023 | TTpakTudeckas
BeniecTBa. JlabopaTopHas pabora;
pabota "3aBHCUMOCTH
HIIEKTPUUECKOT O
COIPOTUBIICHUS TPOBOJHHUKA
OT €ro JJIMHBI, IJIOIA I
MONIEPEYHOT0 CEUCHHUS U
Marepuana"

47. | Peoctart. JlJabopaTopHas 02.03.2023 | [TpakTrueckast
pabota "PerynupoBaHue CUIIbI pabora;

TOKa peocTaToM"

48. | TlocnenoBaTenpHOE 07.03.2023 | ITpakTrueckast
COE/IMHEHHNE ITPOBOJHUKOB. pabora;
JlaGoparopHas pabora
"IIpoBepka npaBuia
CIIO’KEHMsI HalpsKEHUH TIpH
TIOCIJIEZIOBATEIEHOM
COE/IMHEHUH JIBYX
pe3ucTopoB”

49. | TlapanienbHOE COCAMHEHUE 09.03.2023 | [TpakTrueckast
npoBoAHUKOB. JlabopaTopHas paborta;

pabora "[IpoBepka npaBuiia
JUTSL CUJIBI TOKA TIPH
napauieJIbHOM COeTUHEHUU
pe3uctopoB”




50. | CmemaHHble COEIMHEHUS 14.03.2023 | YcrHbIiM

MIPOBOTHUKOB OIIpoc;
ITucemenHbIM
KOHTPOIIb;

51. | PaGoTa 1 MOIIHOCTD 16.03.2023 | TectupoBanue;
ANEKTPUUYECKOr 0 TOKa. 3aKOH
Jxoyna—JIenna

52. | Pacuér paboThl U MOIITHOCTH 21.03.2023 | ITpakTuyeckas
Toka. JIabopaTopHbIE OMBITHI: paborTa;
"Omnpenenenue padoThI
AIIEKTPUYECKOT 0 TOKA,

UJYIIEro yepes3 pe3ucrop" u
"OnpeneneHue MOIIHOCTU
AIIEKTPUIECKOT O TOKA,
BBIJICJIIEMON Ha pe3ucrope”

53. | DaekTpornpoBoIKa 1 23.03.2023 | ITpakTudeckas
NOTPeOUTENN ANEKTPUUECKOM pabora;
sHepruu B 6bITy. KopoTkoe
3ambikaHue. JJabopatopHas
paboTa "Onpenenenune KIT/

Harpesarens. MccienoBanue
3aBHCHMOCTHU CHUJIBI TOKA,
UAYIIET0 Yepe3 TaMIOYKY, OT
HaIpspKeHMs Ha Heil"

54. | Pemrenue 3a7a4 1o TeMaM 04.04.2023 | YcTHBIH
"Cuna Toka, HanpspKeHUe, omnpoc;
COMpPOTUBJIEHUE, 3aKOH OMa IIncemenHbIM
JUTSL yYacTKa IeH, YAeIbHOS KOHTPOJIb;
COIPOTUBIICHHE, COSTUHEHUS
MIPOBOJAHUKOB"

55. | Pemrenue 3ama4 1o reMam 06.04.2023 | YcTHBIH
"3akoH Oma /11 yyacrka omnpoc;
1enu, padoTa ¥ MOUTHOCTb [MucemennbIit
TOKa, 3akoH J[oymnsa-Jlenna" KOHTPOIIb;

56. | O6o00IIaOIIHi YPOK 110 TEME 11.04.2023 | YcTHBIM
"OnexkTpuyeckue siBiaeHUs" OIpoc;

ITucbmeHHbIM
KOHTPOITb;

57. | KonTponbsHast pabota 1o teme 13.04.2023 | KoutponbHas

"DnexTpuyeckue sBIeHus" pabora;




58. | MarautHOE mose. OmnbIT 18.04.2023 | ITpakTHyeckas
Opctena. JlabopaTopHas pabora;
pabora "UccnenoBanue
JICUCTBUS AJIEKTPUYECKOT O
TOKa Ha MAarHUTHYIO CTPEJIKY "

59. | MaruutHoe moJiie 20.04.2023 | IpakTrueckas
AIIEKTPUYECKOI0 TOKA. pabora;
DNeKTpOMarHur.

JlabopaTopHas pabora
"OnbITHI, JEMOHCTPUPYIOLIIE
3aBHCHUMOCTb CHIIBI
B3aMMO/JICHCTBUS KATYIIKH C
TOKOM U MarHuTa OT CHJIbI
TOKA W HAIlPaBJICHUS TOKA B
KaTyuke"

60. | ITocTOsSHHBIC MATHUTHI. 25.04.2023 | ITpakTrueckas
JlabopaTopHbIie pabOTHI pabora;
"HccnenoBanre MarHuTHOIO
B3aMMOJICH CTBUS MOCTOSHHBIX
MarauToB" u "MU3yuenue
MarHUTHOTO TOJIS
MOCTOSTHHBIX MAarHUTOB TIPH UX
00beIMHEHUH U pa3jeneHun”

61. | MarauTtHOE 1MOJIe 3eMJIH U €T0 27.04.2023 | Vcrubrii
POJIb Il )KU3HU Ha 3emiie OIIpoc;

62. | JleiicTBHE MArHUTHOT'O ITOJIS 04.05.2023 | YcrHbli
Ha MPOBOJTHHUK C TOKOM OIIpoC;

63. | DnekTpoaBHUTaTElh 11.05.2023 | TTpakTrueckas
IIOCTOSTHHOI'O TOKA. paborta;
JlaGoparopHas pabora
"KoHncTpyupoBanue u
u3ydeHue paboTbl
ANEKTpoABUTaTEIIA"

64. | KI1J] anexTpoaBurarens 16.05.2023 | TectupoBanue;

65. | KouTponbHast pabota o teme 18.05.2023 | KouTponbHas
"MarHuTHbI€ SIBJICHHS" pabora;

66. | IToBTOpenue u 0600IICHNE 23.05.2023 | YcTHBIMT
cofiepkaHus Kypca Gu3uKH 8 OIIpoC;
kiacca. Temsl "Ctpoenue u [IncemeHHbIN
CBOICTBa BELIECTBA. KOHTPOJIb;

TenoBelie aBneHUN"




67. | [ToBTOpeHue u 0000IICHHE 1 0 25.05.2023 | VerHblit
cofepkaHus Kypca Gpu3nuku 8 OIIpoc;
Kyacca. Tembl [TucemeHHbIi
"DnekTpuueckue u KOHTPOJIb;
MarHUTHBIC SABJICHUA"

68. | UToroBast KOHTpOJIbHAS 1 0 30.05.2023 | KouTposnbHast
pabota 1o Kypcy ¢pusuku 8 pabora;
kiacca. Temsl "CTpoeHue u
CBOMCTBa BEIIECTBA.

TeruoBbIe SBJICHHUSL.
DNEeKTpUYECKUE U MAaTHUTHBIE
sIBJICHUS "
OBUIEE KOJIMYECTBO YACOB |68 21

I10 ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI J151 YYEHUKA

®usuka, 8 kinacc/Ilepoimkua .M., iBanoB A.U., Akiinoneproe o0mectBo «M31aTenbCcTBo
«IIpocBenieHue»;

Bgeaute cBoii BapuaHT:

METOJIUYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA

CO6opHuk 3a1a4 1o usuke. 7-9 Kiacchl : mocodue 11 ydamuxcs obiieodpas3osart. yupexaenuii / B. U.
Jlykammk, E. B. UBanoBa. - 26-¢ uzn. - M. : [Ipocsemienue, 2012.

KoHTponbHbIE 1 camocTosITeNbHbIE paboThl o (usnke. 8 knace: k yueOHuky A. B. Ilepsimkuna "®duznka. 8
kiacc". O. W. I'pomriiesa. - 6-e u3zz., mepepad. u gorm. - M. : U3gatensctBo "Dx3amen", 2015.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETU HUHTEPHET

1. https://nsportal.ru/shkola/fizika

. https://resh.edu.ru/subject

. https://fipi.ru/

. http://class-fizika.ru/

. https://www.yaklass.ru/

. https://foxford.ru/

. https://phys-ege.sdamgia.ru/

. Enunas xonnexuus mudpoBbx 00pa3oBaTEIbHBIX PECYPCOB:
http://school-collection.edu.ru
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http://class-fizika.ru/
http://www.yaklass.ru/
http://school-collection.edu.ru/

MATEPHAJ/IBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TIPOLECCA

YYEBHOE OBOPYJIOBAHHUE

1. Kommbrotep;

2. MyJIbTUMETUHHBIN TPOEKTOP;

3. OGopynoBaHue 00IIETO HA3HAYCHUS
4. CipaBOYHBIC TAOJIHIIBI;

5. [TopTpeThl yu€HBIX.

OBOPYJOBAHMUE JJI51 TIPOBEJIEHUS IABOPATOPHBIX, IPAKTUYECKHUX PABOT,
JTEMOHCTPAIIUM

. Bechl pbruakHbie 1a00paTOPHEIE;
. lunamomeTpsl 1a00paTOpPHEIE;

. MeH3ypku, KaJlOpuMeTpBI;

. Habop "Kpucrammzamus'";

1
2
3
4
5. JleMOHCTpaIMOHHOE 000PYyI0BaHHE OOIIEro Ha3HAUCHUS;
6. TepmoMeTp EMOHCTPAITMOHHBIN KUIKOCTHBIIH;

7. YHUBepcasbHblE TEMAaTUUECKUE HAaOOPBI;

8. HaGop marauTos;

9. Tabnuis! yueOHBIC,

10. AmMnepmeTpsl 1a00paTOPHBIE;

11. BosbT™MeTpHI JaOOpaTOPHBIC;

12. TanpBaHOMETP €M OHCTPAIIMOHHBIH;

13. Cynransl anexTpuyeckue (rmapa);

14. D0oHuTOBas MMAIOYKA,

15. CreknsHHas majoyka;

16. MynsTuMmeTD;

17. HabGop naGopaTopHbIii "DieKTpudecTBo";

18. Karymika gpoccenbHasi;

19. KonneHncatop 1eMOHCTPaIlMOHHBIN;

20. MammHa 351eKTpodopHas;

21. Monenb BHYTPEHHEr 0 CTPOEHUSI MarHUTa;

22. ITpubop mis neMoHcTparuu npasuia Jlenna;

23. CTpesKky MarHuTHBIC HA MTaTHBAX (M1apa);

24. DnexTpomeTpsl (11apa);

25. Mcrounuk ToKa 1ab0paTOpHBIN;

26. Karymka-MOTOK;

27. CoeTMHUTEIIbHBIC TIPOBO/IA;

28. DnexTpon;

29. DyeKTpOMarHuT J1a00paTOPHBIA;

30. Komnac mIKoabHBIIH;

31. Peocrar;

32. KommekT abopaTopHsiit "Ontuka.
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