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Ju1s 8 KJ1acca OCHOBHOTO 00IIero o0pasoBanus

Ha 2022-2023 yueOHBIH IO

Coctasutens: Kagpipbaesa Jlunapa PaimuToBHA

I1. HoBosopouexkckuii 2022

yauTeNb (PU3HKU




INOACHUTEJIBHAS 3AIINCKA

CopepxaHue IporpaMMbl HarpaBiieHO Ha (POPMUPOBAHKE €CTECTBEHHOHAYYHOM IPAMOTHOCTH YUAIIIUXCSI U
OpraHu3alMI0 U3YYeHHS (PU3UKHU Ha JACSITEIBHOCTHON OCHOBE. B Hell yd4UTHIBaIOTCS BOZMOXKHOCTH MpPEaMeETa
B peamm3anuu TpedoBanuit ®I'OC OOO K miaaHUPyEeMbIM JIMYHOCTHBIM U METANPEAMETHBIM pe3yJIbTaTaM
o0ydeHusl, a TAKKE MEKIIPEIMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YU€OHBIX NMPEIMETOB Ha YPOBHE
OCHOBHOT'0 00IIeT0 00pa30BaHMs.

OBLIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEAMETA «®U3UKA»

Kypc ¢pusnukm — cucreMoo0pa3yromuii 11 eCTECTBEHHOHAYYHBIX Y4EeOHBIX MPEAMETOB, TOCKOIbKY
du3nyeckue 3aKOHbI JIeKaT B OCHOBE MPOLIECCOB U SIBICHUHN, M3y4aeMbIX XUMHEH, OM0JIorHel, acTpOHOMUEH
u ¢usndeckoit reorpadueii. duznka — 3TO NPeAMET, KOTOPBIA HE TOJIHKO BHOCUT OCHOBHOM BKJIaJ B
€CTECTBEHHOHAYYHYIO KapTHHY MUPa, HO U NIPEA0CTaBIseT Haubosee sicHble 00pa3ibl IPUMEHEHHS HAYYHOTO
MeTO/a MMO3HaHu4, T.€. crioco0a MoydeHus J0CTOBepHBIX 3HaHUH 0 mupe. Hakoner, ¢pusnka — 310
IpeaIMeT, KOTOPBIN Hapsiiy ¢ APYTMMHU €CTECTBEHHOHAYYHbIMU MPEIMETaMH J0JDKEH J1aTh HIKOJIbHUKAM
IPEACTaBJIEHNE 00 YBIEKATEIbHOCTH HAYYHOI'O UCCIIE0BAaHUS U PaJlOCTH CAMOCTOSATEIbHOI'O OTKPBITHS
HOBOT'O 3HAHUS.

OpHa 13 raBHBIX 337124 (pU3NYECcKOro 00pa3oBaHus B CTPYKType 001iero oopa3zoBaHusi COCTOUT B
(opMHPOBAaHUH €CTECTBEHHOHAYY HOI I'paMOTHOCTH U MHTEpeca K HayKe Y OCHOBHOM Macchl 00y4arouxcs,
KOTOpbIE B JaJIbHEHIIIEM OYIyT 3aHSThI B CAMBIX pa3HO 00pa3HbIX chepax aestenbHocTH. Ho He MeHee
BA)KHOU 3aJ1aueil SIBJISIETCS BBISIBJICHUE U MOJITOTOBKA TAJIAHTIMBBIX MOJIOJBIX JIFOJIEH 1JI POI0IKEHUS
o0Opa3oBaHus U JajdbHEHIeH MpodeCcCHOHATBLHOM NeATeTbHOCTH B 00JIACTH €CTECTBEHHOHAYYHBIX
WCCJICIOBAHUN U CO3JJaHUU HOBBIX TeXHOJOTHM. COrTacCHO MPUHSATOMY B MEXIYHAPOJHOM COOOIIECTBE
ornpeneneHuto, EcrecTBeHHOHay4Has Tpa MOTHOCTb — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMAaTh AKTUBHYIO Ipak-
JTAHCKYIO MO3ULHUIO MO0 00111€CTBEHHO 3HAYUMBIM BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HayKaMU, U €ro
TOTOBHOCTh MHTEPECOBATHCS €CTECTBEHHOHAYUYHBIMU HaesIMU. HayuyHO rpaMOTHBIN Y€JI0BEK CTPEMUTCS
y4acTBOBaTh B ApIryMEHTHUPOBAHHOM 00CYKJI€HUU NMPOOJIEM, OTHOCAIIMXCS K €CTECTBEHHBIM HayKaM U

TCXHOJOT'UAM, UTO Tp66yeT OT HCTO CJIICAYIOIINX KOMITETEHTHOCTEH:
— HAY4YHO 00BACHSITD SBJICHUS,
— OICHHUBATh U IOHUMAThb 0COOEHHOCTH Hay4YHOI'O UCCIICAOBAHUA,
— HHTCPHOPECTHUPOBATH JAHHBIC U UCIIOJIb30BATh HAYUYHBIC JOKA3aTCILCTBA JJIA TOJTYYCHH A BHIBOAOB.

W3ydenue ¢pu3nku cnocoOHO BHECTH PEIIAONINil BKIal B pOPMUPOBAHNE €CTECTBEHH OHAYYHOM

IPaMOTHOCTH 00YyYarOLIMXCS.

HEJU U3YUYEHUSA YYEBHOI'O IPEJMETA «®U3UKA»

enu n3ydenus GU3MKU HA YPOBHE OCHOBHOTO 0011ero o0pazoBanus onpeneneHsl B Konmenuu
npenoaBanus yueOHOro mpeamMera

«Dusuka» B 00pazoBaTenbHbIX opranu3anusx Poccuiickoit deneparuu, peaqu3yomux OCHOBHBIC
o01eo0pazoBaTeIbHbBIC IPOTrPaMMBbl, YTBEPKAEHHOH perenneM Komnernn MuHHCTEpCTBA MTPOCBEISHHUS
Poccuiickoit ®enepaunu, npotokoit ot 3 aekadbps 2019 r. Ne [TIK4BH.

enu nzydenus: Gusuku:

— MpuodpeTeHre HHTepeca U CTPEMIICHHUS 00 yJaroluXxcs K HAyYHOMY U3YUEHHUIO TPHPOIBI,

pa3BUTHE WX MHTEIUICKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH;

— pa3BUTHE NIPEICTABIECHUI O HAYYHOM METOAE M03HAaHUA U (POPMHUPOBAHUE UCCIIET0BATENHCKOIO



OTHOHICHHA K OKPYXKAIOIIHUM SBJICHHUAM,

— (opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4yeHHs] OCHOB CTPOSHHS MaTepHH U

(byHIaMeHTaJIbHBIX 3aKOHOB (PU3UKU;

— (dopMupoBaHHEe IPECTABICHUI O POIH (PU3HKU NIl pa3BUTHUSI APYTUX €CTECTBEHHBIX HAYK, TEXHUKU

1 TEXHOJIOTHIA;

— pa3BUTHE MpeJICTaBICHUI 0 BOBMOXHBIX chepax Oyayuieit mpodeccnoHanbHOM AesITeNbHOCTH,

CBSI3aHHOM ¢ (PU3HKOI, TOAT0 TOBKA K JaJIbHEiIIeMy 00y4EHHUIO B TOM HalpaBlIeHUH.

JlocTrokeHue HTUX 11eiel Ha YpPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus 00eCIeunBaeTCs pelieHueM
CIIEYIONINX 3a]1a4:

— HpI/IO6peTeHI/Ie 3HAHUH O JUCKPETHOM CTPOCHUH BCIICCTBA, O MCXaHUYCCKU X, TCIIJIOBLIX,

QJICKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUAX,

— HpI/I06p€T€HI/Ie YMCHI/Iﬁ OIHUCBIBATH U OOBICHITE (1)I/ISI/I‘ICCKI/IC SABJICHUA C UCITIOJIb30BAHUEM
IMMOJIYYCHHBIX 3HaHPII>i;

— OCBOCHHUEC MECTOIOB PCHICHUA HpOCTCﬁHIHX paC‘léTHbIX 3aJ1a4 C NCII0JIb30BaAHUECM (1)I/IBI/IIICCKI/IX

MOZ[GJIeﬁ, TBOPUYCCKUX U MPAKTUKOOPUCHTHUPOBAHHBIX 3a1a4;

— PAa3BUTHUC yMeHI/Iﬁ Ha6J'II-OI[aTB MPUPOAHBIC ABJICHHA U BBIIIOJHATH OIIBITHI, J'Ia60paTOpHI>Ie pa6OTBI u

SKCIICPUMECHTAJIBHBIC UCCIICAOBAHMA C UCIIOJIB30BAHUCM U3MEPUTECIIBHBIX HpI/I60pOB;

— ocBOeHHUE NpuEMOB paboThI ¢ HHPOpMaIueld pU3NIECKOro coiepKaHus, BKIIOYas HHPOpMAIUIO O

COBPCMECHHBIX NOCTHIXCHUAX (1)I/I3I/IKI/I, aHAJIM3 U KPUTUICCKOC OLICHUBAHUEC I/IHq)OpMaIII/H/I;

— 3HAKOMCTBO cO chepamu podecCHOHAIBHOM ACATEIBPHOCTH, CBA3aHHBIMH C (PU3UKOH, U

COBPEMECHHBIMHU TCXHOJOTUAMHU, OCHOBAHHBIMHU HAa JOCTHKCHUAX (I)HSI/I‘IGCKOP'I HAayKH.

MECTO YYEBHOT' O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

B cootBerctBun ¢ ®I'OC OOO dusuka sBisieTcss 0053aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obriero oopa3oBanus. JlanHas mporpaMMa mpenycMaTpuBaeT u3yueHue Gu3nku Ha 0a30BOM YpOBHE B 8
Kiacce B 00béMe 68 yacoB 1Mo 2 yaca B HeIEIO.



COJAEPXAHUE YYEBHOI'O ITIPEJIMETA

Paznea 1. TemyioBbIe ABJICHUSA

OCHOBHBIE 1OJIOKEHUSI MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU CTPOEHUs BellecTBa. Macca u pazMepbl
aTOMOB U MOJIeKYJl. ONbIThI, TOATBEPIKAAIOIINE OCHOBHBIE IOJIOXKEHUS MOJIEKYJISIPHO-KUHETUY €CKOW TEOPUH.

Monenu TBEPIOTro, KUAKOTO M ra3000pa3HOro COCTOSHUH BemecTBa. Kpucrammyeckue u amopdHbIe
tena. OObsCHEHNE CBOMCTB ra3oB, KUAKOCTEH U TBEPIBIX TEJl HA OCHOBE MOJIOXKEHUN MOJIEKYJISIPHO --
KHUHETH4YecKor Teopun. CMauyuBaHHUE U KaWJUJISIPHBIE sIBJIE HUSL. T €nIoBO€ paclIupeHue U CKaTue.

Temnepatypa. CBsA3b TEMIIEPATYPHI CO CKOPOCTHIO TEMIJIOBOTO IBUIKEHUS YACTHII.

BuyTtpennsis sneprust CiocoObl HU3MEHEHUsI BHYTPEHHEH dHepruu: Temionepeaaya i CopepuieHne padboThl.
Bunel Tennonepenaun: TEMI0NPOBOAHOCTh, KOHBEKIIMS, U3JIydEHUE.

KonuuectBo TennoTsl. Y aenbHas TEMI0EMKOCTh BellecTBa. TemninooOMeH U TenI0BOe paBHOBECHE.
VYpaBHeHue TemioBoro 0ananca. [lnaBieHue u oTBepAeBaHHE KPUCTAUIMYECKUX BEIECTB. YelbHas
TeruioTa niaasieHus. [lapooOpazoBanue u konaencauus. Mcnapenne (MC). Kunenue. YaenbHas temnora
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTyphl KUTIEHHUS OT aTMOC(EepHOro AaBieHus. BiaxxHocTh Bo3ayxa.

OHeprus TOIJIMBA. YJelbHas TEII0Ta CrOPaHUs.

[Tpunnumns pabots! TemnoBkix apurateneid. KITJ[ trermoBoro neuratens. TemoBsie ABUraTeIy U 3alUTa

okpy»xatotelt cpeasl (MC). 3akoH coxpaHeHuUs U IPEBpalleHusl JHEPIuU B TeIoBbIX mpoueccax (MC).
emoncmpayuu

. HaGmonenne OpOyHOBCKOTO JBUKCHHS

. Habmonenune nuddysun

. HaGmoieHue sBJIeHU CMauyrMBaHUs M KAWL PHBIX SIBJICHUN

. HabGmroenue TenyioBoro pacimpenus Tei

. VI3ameHeHMe qaBieHus ra3a npu M3MeHeHUN 00bEMa U HarpeBaHUM UJIH OXJIaKIEHUU

. IIpaBuia usMepeHus TeMieparypbl

. Buasl Terionepenauun

. OxnaxkaeHue npu coOBEpIIEHUH paboThbI
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. HarpeBanwe npu coBepiiieHH padoThl BHEITHAMH CHUJIAMU
10. CpaBHeHUE TEMIOEMKOCTEH pa3IMYHBIX BEIIECTB

11. HaOnrogeHue KUIIEHNS

12 HaGmoaeHre MOCTOSHCTBA TEMITEPATyPhI IPH TUTABIICHUH
13. Mozenu TenJIOBBIX ABUraTEIEH

Jlabopamopusie pabomot u onvimut

1. OnbIThl IO OOHAPYKEHHIO TEHCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKEHUS

2. OTBITHI IO BEIPAIIUBAHUIO KPHCTAJUIOB TOBAPEHHOM COJIM MJIH caxapa

3. OnbIThI IO HAOIIOJEHUIO TEIMIOBOI'O PACIIUPEHHSI Ta30B, KUAKOCTEH U TBEPIBIX TEl

4. OrmpeneneHue TaBJICHUS BO3yXa B OJIOHE IIITPHUIIA

5. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh JIaBIICHUS BO3[yXa OT €ro o0b&Ma 1 HarpeBaHus WU
OXJIXKACHUS

6. [IpoBepka rurnoTe3bl IMHEWHON 3aBUCIMOCTH JIJIMHBI CTOJIONKA KUJKOCTH B TEPMOMETPUIECKOMN TPyOKe
OT TeMIIepaTypbl

7. HaGnronenne u3MeHeHnsi BHYTPEHHEH dHEPrUuu Tejla B pe3yibTaTe TeIIonepenaun U padoThl BHEITHUX
cuil

8. MccnenoBanue siBJISHHS TEIUIOOOMEHA TMPU CMEIIUBAHUN XOJIOAHON M TOPSYei BOMIBI

9. Onpenenenne KOIMIECTBA TEIUIOTHI, TOTYIEHHOTO BOJIOH MPH TETIIO0OMEHE C HarPeThIM

MCTAJNIMYCCKHUM LMUIIUMHPOM



10. Onpenenenuie yaeabHON TEMIOEMKOCTH BEIIECTBA
11. VccnenoBanue mpoiiecca uCapeHus
12. Onpenenenrie OTHOCUTENBHOM BIAXKHOCTH BO3yXa

13. OnpeneneHue yaeapbHON TEIJIOTHI TUIABJICHUS JIbJa

Pa3nen 2. DiekTpuyecKrue U MAarHUTHbBIE SIBJIEHHSA

Dnextpuzauus Tell. J[Ba poja 3JeKTpUUecKuX 3aps10B. BzaumonelicTtBue 3apsokeHHbIX Ted. 3akoH Kyrona
(3aBHCHUMOCTb CHJIbI B3aUMOJICHCTBUS 3apsKEHHBIX TEJ OT BEJIMUYUHBI 3aPSI0B U PACCTOSHUS MEXAY TeJaMu).

DnekTpudeckoe nosie. Hanpsoxk€HHOoCTh 3neKTprudeckoro nojs. [IpuHuun cyneprno3uiuu 3JeKTpUdeCcKuX
noJiel (Ha KaYeCTBEHHOM ypPOBHE).

Hocurenu snekTpudeckux 3apsaoB. DaeMeHTapHbIN dyieKTpruueckuil 3apsa. Ctpoenue aroma. [IpoBogHukn
Y JUAJIEKTPUKHU. 3aKOH COXPAaHEHUS JIEKTPUUECKOro 3apsija.

DNEKTPUUYECKUN TOK. Y CIIOBHSI CYIIECTBOBAHUS SJIEKTPUUECKOT0 TOKA. VICTOUHMKHU MOCTOSIHHOTO TOKa.
JlefiCTBUS IEKTPUUECKOro TOKa (TEMJIOBOE, XUMUYECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B HKUIAKOCTIX
U Tra3zax.

Onextpuyeckas nenb. Cuia Toka. JiekTpudyeckoe HamnpsbkeHue. ConpoTUBIIEHHE IPOBOJHUKA. Y IEIbHOE
COIpOTHBJIEHHUE BemecTBa. 3akoH Oma g yuacTtka uenu. [locienoBarensHoe u napauiebHOE COSIMHEHNE
IIPOBOJAHUKOB.

PaboTa 1 MOIIHOCTB 3JIEKTPUUECKOro ToKa. 3akoH J[xoyms— JleHna. DiekTpudeckue enu u NoTpeduTenu
JIEKTPUUECKOI 3Hepruu B 0bITy. KOopoTkoe 3aMbIkaHME.

[TocrosiHHBIE MarHuThl. B3auMozeicTBUE MTOCTOSHHBIX MarHuToB. MarHutHoe nosie. MarHutHoe nose
3emMiIM U ero 3HaYeHue JJIs1 Ku3HU Ha 3emiie. OnbIT Dpcrena. MarHuTHOE MoJie 3JIEKTPUIECKOro TOKa.
[IpuMeHeHu e AEKTPOMArHUTOB B TEXHUKE. J[eliCTBUE MAarHUTHOT O MOJISl HA IIPOBOJIHUK C TOKOM.
DNeKTpoABUTaTEN b TOCTOSHHOI'O TOKa. Mcronb30BaHue 3JIEKTPOABUTATEIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIIOPTE.

Omneitel dapanes. SABnenue rnexkTpoMaruuTHON nHAYKIHH. [IpaBuio Jlenna. Dnexkrporeneparop. Criocoos
MOJIYYEHHUSI DJIEKTPUYE CKOM IHEPTrUU. DJIEKTPOCTAHIINN HA BO30OHOBIISIEMBIX HCTOYHUKAX YHEPT UH.

Hemoncmpayuu
DJIeKTpU3aLus Tel
JIBa polia 37EKTPUUECKUX 3aps10B U B3aUMOJIEHCTBUE 3aPSKEHHBIX TEI
YCTpOoKCTBO U JIEVCTBUE 3IEKTPOCKONA
DNEeKTpOCTaTUY €CKasi MHIYKIUs
3aKOH COXpaHEHHUS IEKTPUUECKUX 3aPsI/I0B
[IpOoBOIHUKY U TUAIEKTPUKU
MopenupoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUUECKOTr O MOJIS

W cTOYHNKY ITOCTOSHHOTO TOKA
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19. MarauTHoe nojie Toka. DIeKTPOMAarHuT

20. JleficTBe MAarHUTHOT'O TTOJISl HA MPOBOIHKK C TOKOM 21 DIIeKTpoBUTaTENh TOCTOSIHHOT'O TOKA
22. ViccnenoBaHue SBJICHUS 3JIEKTPOMAarHUTHON UHIYKIITHH

23. Onbrtel apanes

24. 3aBUCUMOCTbD HAIPABJICHUS] HHAYKIIMOHHOTO TOKa OT YCIJIOBUHM €ro BOZHUKHOBEHUS

25. DneKkTporeHepaTop MOCTOSIHHOTO TOKa

Jlabopamopusie pabomot u onvimut

OnBITHI 110 HAOTIOICHUIO AJIEKTPU3ALINN TNl MHAYKIIUEH U MPH COMPUKOCHOBEHUHU
UccnenoBanue aeiicTBUS SIEKTPUIECKOTO TOJISI HA TPOBOAHUKH U TUAICKTPUKH

COopka u npoBepka pabOThI TEKTPUUECKOM 1eMU MOCTOSHHOTO TOKa

W3mepeHne u peryianpoBaHue CUJIbI TOKA

ok wn PR

M3mepenue u peryimpoBaHue HAPSHKCHHS

6. HccrnemnoBaHue 3aBUCHMOCTH CHIIBI TOKA, HIYILETO Yepe3 Pe3UCTOp, OT CONMPOTUBIICHHUS PE3UCTOPA U
HaNpsDKEHUS Ha pe3ncTope

7. OTmBITHI, 1EMOHCTPHUPYIOLIHE 3aBUCUMOCTD IEKTPHUECKOTO COMPOTHBIICHUS TPOBOIHUKA OT €r0 JUTUHBI,
IUIOIA/IM TIONEPEYHOr0 CEYEeHUsl U MaTepuana

8. IIpoBepka mpaBuia CIOKEHHs HAIPSKEHUH NP MOCIIE10BaTEIbHOM COSIMHEHHUHU IBYX PE3UCTOPOB

9. IIpoBepka mpaBuia A CUIIbl TOKA MPH MApauIeIbHOM COSTUHEHUN PEe3UCTOPOB

10. Ompenenenue paboOTHI IMEKTPUIECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP

11. Onpenenenuie MOIIHOCTH AJIEKTPHUUECKOI'0 TOKA, BHIIEIAEMON Ha PE3UCTOpE

12. NccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOUKY, OT HAallPsHKEHUS Ha Hel

13. Onpenenenue KI1/] narpeBatens

14. NccnenoBaHre MarHUTHOTO B3aUMO/ICHCTBUSI IOCTOSIHHBIX MAarHUTOB

15. M3yueHne MarHuTHOTO MOJIs TOCTOSIHHBIX MAarHUTOB MIPU UX OObEMHEHUH U Pa3/IeIeHUN

16. UccnenoBanue AeiCTBUS 37IEKTPUUECKOT0 TOKA HA MATHUTHYIO CTPEIIKY

17. OnbITHl, AEMOHCTPUPYIONINE 3aBUCUMOCTh CUJIBI B3aUMOJICH CTBHUS KATYIIKA C TOKOM ¥ MarHuTa oT
CHJTBI TOKA W HAIIPABJICHHSI TOKA B KaTYIIIKE

18. M3yueHue AeiCcTBHUSI MArHUTHOTO TIOJISl HA TIPOBOJHUK C TOKOM

19. KoncrpyupoBanue U u3ydeHue paboOThl 3JEKTPOABUTATENS

20. Usmepenue KII/] 3nekTpogBUTaTEIEHON YCTAHOBKI

21. OnbITH IO UCCIIEIOBAHUIO SIBJIEHUS JIEKTPOMArHUTHOM MHIYK IIUH: MCCIIel0BaHHE U3MEHEHU I

3HAYCHUA U HAIIPABJICHUA UH JYKIITUOHHOTO TOKa



IINTAHUPYEMBIE OBPA3OBATEJ/IBHBIE PE3YJIBTATDI

W3zyuenne ¢pu3uku B 8 Kilacce HApaBIIEHO HA JOCTIKEHHE 00yJarOIIMMUCS JIMIHOCTHBIX,
METaINpPeAMETHBIX U IPEIMETHBIX PE3yJIbTaTOB OCBOEHUS Y4eOHOro MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATBI
Ilampuomuueckoe éocnuTanue:
— MpOosiBJIEHHE HHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCUICKOMN (hU3MYECKOM HayKu;
— IIEHHOCTHOE OTHOIIECHHUE K TOCTH)KEHUSM POCCHICKIX YUEHBIX (PU3UKOB.
I'pasicoanckoe u 0yxo6no-upagcmeennoe 60cnumanue:

— TIOTOBHOCTb K aKTUBHOMY Yy4aCTHUIO B O6CY)KI[€HI/II/I 06LL[€CTB€HHO-3H3.‘-II/IMLIX U OTUYCCKUX HpO6H€M,

CBA3AHHBIX C IPAKTUYICCKUM IIPUMCHCHHUECM HOCTH)I(CHHﬁ (bl/IBI/IKI/I;
— OCO3HAaHHUEC BA)KHOCTU MOPAJIbHO-3TUYCCKUX IMPUHIUIIOB B ACATCIbHOCTU y‘léHOFO.
Acmemuueckoe socnumanue:

— BOCIPHUATUC 3CTCTUICCKHUX KaUCCTB (1)1/131/1‘1601(0171 HAaYyKH: eé TapMOHUYHOI'O MOCTPOCHH, CTPOI'OCTH,
TOYHOCTH, JIJAKOHHYHOCTH.

llelmocmu HAYYH020 NO3HAHUA .

— O0CO3HAHUE IIEHHOCTH (PU3MUECKOi HayKH KaK MOIIHOTO HHCTPYMEHTA MO3HAHMS MUPA, OCHOBBI

pPa3BUTHSI TEXHOJIOIUH, BaXKHEUIIEH COCTABIIAIOIIEH KYJIbTYPBI;
— Ppa3BUTHE HAYYHOH JH0003HATEILHOCTH, HHTEPECA K UCCIIEA0BATENbCKON A TEIbHOCTH.
Dopmuposanue Kyabmypol 300p06bs U IMOUUOHATLHO20 O1A2ONOTIYHUA:

— O0CO3HaHHUE IIEHHOCTH 0e30macHoro o0pasa )KM3HU B COBPEMEHHOM TEXHOJIOT MUECKOM MHUPE,
BaYKHOCTH MPaBUJI 0€30MacCHOr0 TIOBEIEHHUS Ha TPAHCIIOPTE, HA JOPOTax, C AJCKTPUIECKUM H TEIUIOBBIM
000pyI0BaHUEM B JJOMAIIITHUX yCJIOBUSX;

— c(hOpMHUPOBAHHOCTb HaBbIKA Pe(IIEKCUHU, IPU3HAHNE CBOETO IIpaBa Ha OIIMOKY U TaKOI'0 XK€ IpaBa y
JPYyroro 4eaoBeKa.

Tpyooeoe eocnumanue:

— AKTHUBHOC YY4CTHUC B PCHICHUU IMTPAKTUYICCKUX 3ada4 (B paMKax CEMbHU, IIKOJIbL, TOpoO/a, Kpaﬂ)

TEXHOJIOTMYECKOI U COLMaIbHONW HAIIPaBJIEHHOCTH, TPEOYIOIUX B TOM YHCIe U (PU3HUECKUX 3HAHUII;
— MHTEpeC K MPAaKTUYECKOMY M3Y4YEeHUIO NMpodeccuil, CBsI3aHHBIX ¢ (PU3UKOI.
JKon102uueckoe 6ocnumanue:

— OpHEeHTalMs HA TPUMEHEeHU e GU3NYECKUX 3HAHUM IS PeIIeHus 3a7a9 B 00JIaCTH OKPYKAIOIIEH

Cpezbl, INIAHUPOBAHHUS TOCTYIIKOB U OLIEHKH MX BO3MOXHBIX ITOCIIECTBUM JIJIS OKpY’KaloLEel Cpeabl;
— OCO3HaHHuE IJI00AJBHOIO XapaKTepa JKOJIOTMYECKUX IMPOOJIEM U MyTel UX PEeLICHHUS.
Aoanmauun 00yuarouie2oca K UsMeHA WUMCA YCA0GUAM COUYUATbHOL U RPUPOOHOTL Cpedbl:

— MOTPeOHOCTH BO B3aUMOJIEH CTBUU MTPYU BBIMOJIHEHUN U CCIIEA0BAHUM U TPOEKTOB (PU3UUYECKOM

HaIIPaBJICHHOCTH, OTKPBITOCTD OINBITY U 3HAHUSAM JPYIHUX;
— TMOBBIICHUE YPOBHS CBOECH KOMIIETCHTHOCTH Y€Pe3 NMPAKTHUUECKYIO NEATEIbHOCTD;

— HOTpCGHOCTL B (bOpMI/IpOBaHI/II/I HOBBIX 3HaHPII71, B TOM 4HHCJIC (1)0pMy.]'II/IpOBaTI) nacu, IOHATHA,



TUTIOTE3Bl O (DU3UYECKUX OOBEKTaAX W SBJICHHSIX;
— OCO3HaHUe AePHUIUTOB COOCTBECHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;
— IUIAHUPOBAHHUE CBOETO Pa3BUTHUS B IPUOOPETECHUU HOBBIX (PU3HUECCKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATh U BBISBIIATH B3AUMOCBSA3U IPUPO/IbI, 00IIECTBA M SKOHOMUKH, B TOM
YHCJIE C UCIIOJIb30BAHUEM (DU 3UYECKUX 3HAHUII;

— OIIEHKA CBOMX JICUCTBHI C YUETOM BIMSHUS Ha OKPYKAIOTIYIO CPEAY, BOZMOXKHBIX TJIO0QTBHBIX
MOCJIEICTBUI.

METANPEJMETHBIE PE3YJIbTATbI

YHI/IBepcaJ'II)HBIe IIO3HABATCJIIbHBIC ﬂeﬁCTBHH

Ba3zoenie nocuueckue oeiicmeu:
— BBISIBJIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH OOBEKTOB (SIBJICHUN);
— YCTaHaBJIMBAThH CYIIECTBEHHBIN NMPU3HAK KIacCU(UKAIIUN, OCHOBAHUS JIsl 0000IIEHUS U CPABHECHHS,;

— BBISABJISITh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B PaCCMaTPUBAEMbIX (paKkTax, JaHHBIX U HAOJIIOIEHUX,
OTHOCSIIUXCS K (PU3HUYE CKUM SIBIICHUSM;

— BBIABJETD IPUYUHHO-CIICACTBCHHBIC CBA3H IIPU U3YUCHUU q)HSI/I‘IeCKI/IX SIBIICHUHN U IIpoLeCCOB;
ACJIaTh BBIBOJbLI C UCITOJIB30BAHUCM ACAYKTUBHBIX U HHAYKTUBHBIX YMO3aKﬂmquHﬁ, BBIABHUI'AaTh

THIIOTE3bI O B3aUMOCBA3AX (bI/ISI/I"ICCKI/IX BCIIMYHH,

— CaMOCTOSITEIBHO BEIOMPATh CIIOCO0 pelieHus yueOHOH (hU3rUecKoii 3a1aun (CpaBHEHHUE HECKOJIbKUX
BapHAHTOB PELICHMs, BBl O0Op HanOoJsIee MOAXOIAIIEIO C YIETOM CAaMOCTOSTEIIHLHO BBIICICHHBIX
KPUTEPHUEB).

bBaszoevie uccneoosamenvckue oeiicmeusn:
— HCIIOJIb30BATH BOHpOCI)I KaK I/ICCJ'IG)IOBaTeJ'IBCKI/Iﬁ I/IHCprMeHT IIO3HaHMUAI,

— HOPOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIOXXHBIN (l)I/ISI/ILIeCKI/Iﬁ
OKCIICPUMCHT, HeOonbIIoE HCCICOOBaAHUC (1)I/ISI/IIIGCKOFO SABJICHUS

— OLCHUBATb HAa TPUMCHUMOCTb U JOCTOBCPHOCTH I/IH(l)OpMaI_II/IIO, IMOJIYYCHHYIO B X0 € UCCIICAOBAHUA
HJIM OKCIICPUMCHTA,

— CaMOCTOSTENIbHO (hOPMYIUPOBATH 0O0OIEHNS U BBIBOJIBI 110 PE3YJIbTaTaM IIPOBEIEHHOTO
HaOJII01eHMs], OIBITA, UCCIIEJOBAHNUS;

— HIPOrHO3UpPOBATb BO3MOXKHOC JajpHeMIIee pa3sBUTUC @HSHHGCKI/IX IMpoHeCCOB, a TAKKEC BbIIBUI'aTh

MPEOI0XKEHNS 00 UX PA3BUTUH B HOBBIX YCIIOBUSIX U KOHTEKCTaX.
Paboma c ungpopmayuei:

— TPHUMEHSTH PA3INYHbIE METO/IbI, HHCTPYMEHTHI U 3aIIPOCHI MPH MOKCKE U 0TOOpe MHPOPMAIIUU HITH

JAaHHBIX C Y4ETOM IpeJIOKEHHON yueOHOM (pu3nyecKoil 3a1auu;

— aHaJIM3UPOBATh, CHCTEMATH3UPOBATH K MHTEPIIPETUPOBATHh HH()OPMAIINIO Pa3IHYHBIX BUAOB U (popm
MPE/ICTaBJICHHUS;

— CaMOCTOSITEJILHO BHIOMPATh ONTUMANIBHYIO (POpMY IIpeaCTaBICHHS MH(DOPMaLK U UIUTIOCTPUPOBATH

peuracMbIC 3a/1a4r HE CJIOKHBIMU CXCMAMU, TUarpaMMaMu, HHOH rpa(bmcoﬁ n ux KOM6I/IHaI_[I/I$IMI/I.

yHI/IBepcaJ'II)HBIe KOMMYHUKAaTUBHBIC I[eﬁCTBPIﬂ



Obwenue:

— B X0Jie 00CyX/IeHus1 yaeOHOro MaTepuana, pe3yJibTaToB JabOopaTOPHBIX padOT U MPOEKTOB 33/1aBaTh
BOIPOCHI MO CYIIECTBY 00CYKIaeMOil TeMbI U BBICKA3bIBATh UJICH, HAIICIICHHBIC HA PELICHUE 3a]]aud U
nojiiepyKaHue OJ1aroyKeaaTebHOCTH OO IICHS,

— COMOCTABJIATH CBOM CYXKJCHHS C CYXXICHUSMHU JPYTrUX YYaCTHUKOB JHajiora, OOHapyKUBaTh
pa3iryuKe U CXOJCTBO MO3UIINI; BRIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABIATH PE3YyJIbTATHI BHIMOJHEHHOTO (PU3HUYECKOTO OIbITa (IKCIEPUMEHTA,
WCCIICIOBAHUS, TIPOCKTA).

CoemecmHnasn 0eamenbHoCmb (COMPYOHUUECMBO0):

— TOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U WHIMBUIYaIbHOW paOOTHI MPU PEIICHUH
KOHKPETHOM (pu3nuecKkor mpoodiieMbl;

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

pacmpenesnsTh PoJu, 00CYKIaTh MPOIECCH U Pe3yIbTaThl COBMECTHOM pa0OThI; 0000IIaTh MHEHUS
HECKOJIbKUX JTIOJICH

— BBIIIOJIHATH CBOIO 4aCTb pa6OTI>I, A0CTUTast KAYECTBCHHOI'O pE3yJibTaTa I10 CBOECMY HAIIPpaBJICHUIO U

KOOPJAUHUPYs CBOM €U CTBUA C JPYTUMU WICHAMH KOMaH/bL;
— OLIEHUBATh KaYECTBO CBOETO BKJIAJa B OOIMI MPOAYKT MO KPUTEPUSAM, CAMOCTOSATEIBHO

cOopMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

YHuBepcanabHble PETYJIATUBHBIE 1EUCTBUSA

Ca.fnoopzanus'auuﬂ:

— BBISIBJIATH MPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYalHsIX, TPEOYIOIMUX JJIst pelIeHus PU3ndecKux
3HAHUI;

— OpPHEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX MPUHATHS pelIeHUH (MHAUBUyaIbHOE, IPUHATHE
pellIeHus B IpyIIe, IPUHATHE PEIIEHUN I'PyNIION);

— 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 32 PElLICHHE.
Camoxonmpons (peghrexcus):
— J1aBaTh aJIEKBATHYIO OIEHKY CUTYaIliH U MpeJararh MjiaH e€ n3MEHCHHUS;

— OOBSCHATH MPUYHHBI JOCTHXKEHUS (HEAOCTIKCHHSI) PE3yJIbTATOB ICATCIHLHOCTH, 1aBaTh OI[CHKY
PHOOPETEHHOMY OIIBITY;

— BHOCHUTDb KOPPCKTHUBEI B ACATCIbHOCTD (B TOM YHCJIC B X0/ BBIIIOJIHCHUA (I)I/ISI/ILICCKOFO HCCICOOBAaHUA

WJIM MPOEKTAa) Ha OCHOBE HOBBIX OOCTOSITENIbCTB, N3MEHUBIINXCS CUTYAIlMi, YCTAHOBJICHHBIX OIIHUOOK,
BO3HUKILINX TPYAHOCTEM;

— OLCHUBATH COOTBCTCTBUC PE3YJIbTaTa LCIIU U YCIIOBUAM.
3M0l(u0HaJleblﬁ uHnmesieKkm.:

— CTaBUTbH ce€0s1 HA MECTO APYTOro UEIOBEKa B XO/I€ CIIOPA UM JUCKYCCUM Ha HAyYHYIO TEMY,
IIOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro.



Ilpunamue ceba u opyzux:

— [pU3HaBaTh CBOE MPABO HA OMIMOKY MPH pelleHnn (U3NYECKUX 3a/1a4 UM B YTBEPXKIACHUIX Ha
Hay4HbIE TEMBI U TAKOE 7K€ IIPABO APYroro.

INPEIMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yIbTATH HA 6a30BOM YPOBHE JOJDKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y 00 YUAIOIINXCS

YMEHHUI:

— MHCIIOJIBb30BATh MOHATHUA: MAacCa U pa3MeEPbl MOJIEKYJI, TEILUIOBOE IBUKEHUE aTOMOB U MOJIEKYII,
arperatHble COCTOSHUS BEUIECTBA, KPUCTAJIIMUYECKHE U aMOp(HbIE TeJla, 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, MAaratuTHOC I10JIC;

— pas3niuyaTh sBJIEHUS (TEMJI0BOE pacIIMpEHUE/CKaTHE, TEIIONEepeaayda, TENJI0BOE PaBHOBECHE,
CMauMBaHME, KAIWLISPHbIE 5B JIEHUS, UCIIapeHH e, KOHASHC Callysl, IIJIaBJIeHUE, KpUCTaIN3aLus
(oTBepIeBaHuE), KUIIEHUE, TEIlJIoNepeiaya (TeIONPOBOAHOCTh, KOHBEKIIHS, N3ITyU€EHHUE); FIEKTPU3ALIHS
TeJl, B3aUMOJIEH CTBHE 3aPsI/I0B, AU CTBUS 3JIEKTPHUECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMO/ICHCTBHUE
MarHuTOB, JIeHCTBME MATHUTHOT'O I10JI HA HPOBOJHUK C TOKOM, 3JIEKTPOMArHUTHAasl MHIYKIHA) 110 OIH-
CAHHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3NUYECKOe

SABJICHHUC,

— pacro3HaBaTh NPOSBICHHE W3YYCHHBIX (DU3MUECKHUX SIBJICHUU B OKPYXKAIOIIEM MUpPE, B TOM YHUCIIE
busnueckue sIBICHUS B IPUPOE: TOBEPXHOCTHOE HATSDKCHHUE M KATWJUIAPHBIE SIBJICHUSI B IPUPOJIE,
KpUCTAJLJIBI B IpUpojie, u3inydyeHue CoiHia, 3amep3aHue BOg0EMOB, MOPCKUE Opu3bl, 00pa3oBaHUE
POCHI, TyMaHa, UHes, CHEera; JIEKTPHUECKHE SBJIICHUS B aTMOC(epe, JIEKTPUIECTBO KUBBIX OPraHU3MOB;
MarHUTHOE TT0JIe 3eMITH, Ipei MO0 COB, pOJIb MArHUTHOTO OIS IS )KU3HU Ha 3emIle, MOJISIPHOE CH -
SIHUE; TIPY YTOM TIEPEBOIUTH MPAKTHYECKYIO 3a1a4y B YU€OHYIO, BBIJICISATH CYIIECTBEHHbBIC

CBOWCTBA/TIpU3HAKH (PU3HUECKUX SBICHMUIA;

— OIIUCBbIBATh U3YYCHHBIC CBOMCTBa TEII U (1)H3H‘-I€CKI/IG SABJICHUSA, UCITOJIB3Y (1)I/IBI/IHGCKI/IG BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA OHCPIUsA, KOJIMUCCTBO TCIJIOTHI, YCIbHAA TEILIOEMKOCTD BCIICCTBA,
YACIbHAA TCIJIOTA IJIABJICHUSA, YACIbHAA TCIJIOTA Hap006pa30BaHI/I$[, YACIbHaA TCIJIOTA CrOpaHus
TOILJIMBA, KOS(i)(l)I/IL[I/ICHT ITOJIC3HOI'O HeﬁCTBHH TEILIOBOM MalllMHbI, OTHOCUTECJIbHAA BJIA)KHOCTb BO3/1yX4d,
BHGKTpI/I‘-ICCKI/Iﬁ 3apsan, ChJjia TOKa, SJICKTPUYCCKOC HAIPSAKCHUEC, COIIPOTUBJICHUE IIPOBOAHNKA, YACIILHOC
COITPOTHUBJICHUEC BCIICCTBA, pa60Ta U MOIIHOCTDB 3JICKTPUYIECKOI'O TOKa); IIpy OIMMCaHUHW ITPABUITIBHO
TPAKTOBATb (1)H3H‘I€CKHI>1 CMBICJI UCII0JIb3YEMBIX BCINYUH, 0003HaUYEHUS U CANHUIIBI (bI/I3I/I‘leCKI/IX
BCIIMYMH, HAXOJIHUTh (i)OpMy.]'IBI, CBA3BIBAIOINEC JaHHYIO (1)I/I3I/I‘~ICCKYIO BCIIMYMHY C IPpYTUMU BCIIMUUHAMU,

CTPOUTH TPaUKN N3yIEHHBIX 3aBUCUMOCTEHN (PM3UUYECKUX BEIIUYNH;

— XapaKTepH30BaTh CBOKMCTBA TEJI, GU3HUCCKHE SABJICHUS U MIPOIECCHI, HCITOIb3ysI OCHOBHBIE

MOJIOKEHUSI MOJIEKYJISIPHO-KUHETH YE€CKOW TEOPUHU CTPOCHUS BEIIECTBA, IPUHIIUIT CYTIEPIIO3ULINH TTOJIEH
(Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsaa, 3akoH Oma a5 yyacTka 1enu, 3akoH Jxoyns -
JleH1a, 3aKOH COXpaHEHUs SHEPTHH; IIPU 3TOM J1IaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA U 3aMChIBATH

€0 MaTEMATUYCCKOC BBIPAKCHUC,

— O0OBACHATH PU3NYECKHE MTPOLIECCHI U CBOMCTBA TEJ, B TOM YMCIIE€ U B KOHTEKCTE CUTYyallui
MPAaKTUKO-OPUEHTHPOBAHHOT O XapaKTepa: BBISABISATH IPUUMHHO-CIIEACTBEHHBIE CBA3H, CTPOUTH 00BSC-
HeHHe U3 | - 2 IorTu4ecKux 1aroB ¢ onopoii Ha 1 - 2 u3y4eHHbIX CBONCTBA (PU3HYECKUX SIBJICHUH,

(bHU3MUECKNX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; pemaTh pacd€THbIC 3aauu B 2 - 3 IS CTBUS, HCIIONb3Y S



3aKOHBI U (hOpMYJIbI, CBSI3bIBaIOIIME (PU3HUECKHE BEMUNHBI: HA OCHOBE aHaIM3a yCJIOBUS 3aJa4uH
3aMMChIBaTh KPaTKOE yCIOBHE, BBISBIISATH HEAOCTATOK JAHHBIX /I PELIEHUS 3a7a4l, BEIOUPATh 3aKOHBI
U (popmyIbl, HEOOXOAUMBIE JUIs €€ pelleH s, IPOBOAUTD PACUEThI U CPAaBHUBATH MMOJIYYEHHOE 3HAUCHHE

(I)HSHHCCKOﬁ BCIINMYHNHBI C U3BCCTHBIMU JaHHBIMU,

— paciio3HaBaTb HpO6J’I€MI)I, KOTOPBIC MOKHO PCHIMTE NPH IMMOMOIIU (1)I/I3PI‘-IGCKI/IX MCTOOOB; UCITOJIB3Ys
OIMMCaHNEC UCCIICAOBAHNS, BBIACIIATE MIPOBCPACMOC NPECAIIOIOKCHUEC, OLICHUBATD ITPABUJIBHOCTDL ITOPSAJAKA

IMPOBCACHHA UCCICAOBAHMA, ACJIaTh BLIBOAbI;

— MPOBOAUTH OTBITHI MO HAOIIOIEHUIO (PU3HUECKUX SIBJICHUM WM PU3NUYECKUX CBOWCTB TeI
(KanWUISIpHBIE SBJIEHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/lyXa OT €ro o0bEMa, TeMIepaTypbl; CKOPOCTH PO~
1[ecca OCThIBaHUS/HAarpeBaHUs IPH U3JTyUYEHUH OT I[BETa U3JTy4aro e/ moraomar el moBepXHoCTy;
CKOPOCTb UCIIApEHUs BOABI OT TEMIIEPATYPBI KUAKOCTH U ILIOIIAAN €€ IOBEPXHOCTH; JIICKTPU3ALUS TEI
Y B3aUMOJICH CTBUE JIEKTPUYECKUX 3aps10B; B3aUMOJIECH CTBHUE TOCTOSIHHBIX MarHUTOB, BU3yaIu3a L{Us
MarHUTHBIX I10JIEH ITOCTOSHHBIX MATHUTOB; 1E€HCTBHS MATHUTHOIO ITOJI HA IIPOBOAHUK C TOKOM,
CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATENS ITOCTOSTHHOI'O TOKA): (POpMYIMpPOBaThH
IIPOBEpPsIEMbIE MPEANIOI0KEHHUS, COOUPATh YCTAHOBKY U3 NIPENJIOKEHHOI0 000pYy/J0BaHUS; OIIMCHIBATH
XOJ1 OIIBITa U (POPMYJIUPOBATH BHIBOJIBI;

— BBIIOJIHATH PSAMbBIE U3MEPEHUS TEMITEPATYPbI, OTHOCUTEIBHOM BJIAXKHOCTH BO3AYyXa, CUJIbI TOKA,
HaIPSHKCHUS! C UCTIOIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U TATYMKOB (PU3NYECKUX BEIMYMH; CPAaBHUBATH
Pe3yIbTaThl U3MEPEHUN ¢ YIETOM 3aJJaHHOM aOCOOTHON MOTPEITHOCTH;

— MPOBOJUTD UCCIICAOBAHUE 3aBUCUMOCTH OJTHOM (PM3NYECKON BETUYMHBI OT JPYTOil C
MCII0JIb30BAaHUEM PSIMBIX U3MEPEHHH (3aBUCUMOCTh COMIPOTUBIICHUSI TPOBOJHHUKA OT €r0 JIJIMHBI,
IJIOIA/IH TTOMIEPEYHOr0 CEYEHUS U YAEIbHOI0 CONPOTUBIICHUS BEILIECTBA IPOBOJIHUKA; CUJIbI TOKA,
UJYIIEro Yepe3 MPOBOJHUK, OT HANIPSKEHUSI Ha MPOBOJHUKE; NCCIIEOBAHUE TTOCIIEI0BATEIBHOTO U -
paIETFHOTO COSTMHEHUM MTPOBOHUKOR): TUIAHUPOBAThH UCCIIEI0OBAaHUE, COOUPATh YCTAHOBKY U
BBITIOJIHATD U3MEPEHUS, CIIeAys IPEIJI0KEHHOMY IIaHy, (PUKCUPOBATH PE3YJIbTATHI Oy YEeHHOU

3aBUCUMOCTHU B BUJIC Ta6J'II/II_[ u Fpaq)I/IKOB, ACJIaTb BBIBOABI 11O PE3YyJIbTaTaM UCCIICAOBAHUS,

— TPOBOAMTH KOCBEHHBIE M3MEPEHHs (PU3NUECKUX BEIUYMH (yAeabHas TEIIOEMKOCTh BEIIECTBA,
CONPOTUBJICHHE MPOBOJAHMKA, pab0oTa U MOITHOCTh 3JIEKTPHUECKOr0 TOKA): TIJIAHUPOBATH U3MEpEHHUS,
cOOMpPaTh IKCHEPUMEHTAIbHYIO YCTAHOBKY, CJIEAYsI IPEIJIOKEHHOW HHCTPYKLUHU, U BBIYUCIIATh

3Ha4YeHHE BEJIMYNHBI,
— co0I01aTh IpaBUiIa TEXHUKU 0€30M1acCHOCTH IIpH paboTe ¢ 1abopaTOpHBIM 000PYJOBAHUEM;

— XapaKTepu30BaTh MIPUHILIMIIBI 1EHCTBUS U3YUYECHHBIX MPUOOPOB U TEXHUUECKUX YCTPOICTB € OMOPOii
Ha MX ONHUCcaHuUs (B TOM YHUCJIE: CUCTEMa OTOIJICHHs IOMOB, TUTPOMETP, ITapoBast TypOMHa, aMIEPMETP,
BOJIbTMETDP, CUETUHK JIEKTPUUECKON SHEPTHH, AIEKTPOOCBETUTENbHbIE IPUOOPHI, HATPEBATEIIbHBIE
AIIEKTPONPUOOPHI (IPUMEPHI), HNEKTPUUECKHUE MPEAOXPAHUTENH ; FJIEKTPOMATHUT, 3JIEKTPOABUTATENb
IOCTOSIHHOI'O TOKA), UCIIOJIb3YS 3HAHUS O CBOMCTBaX (PM3NYECKUX SABJICHUN U HEOOXOIUMBIE
¢du3nyeckre 3aKOHOMEPHOCTH;

— PpAacIro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOHUCTBA U U3MEPUTENbHBIE IIPHOOPHI IO CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KHJKOCTHBIN TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOpaHus, 3JIEKTPOCKOI, PEOCTaT); COCTABISATh CXEMbI AJIEKTPUUYECKHUX IENei ¢
MOCJIEI0BATENbHBIM U MapaJuIeIbHbIM COEIMHEHNEM JIEMEHTOB, pa3inyas yCIOBHbIE 0003HAUEHUS

3JICMCHTOB 3JICKTPUICCKUX I.IGHCfI;

— HNPUBOJANTH HpI/IMepI)I/HaXO)II/ITI) I/IH(i)OpMaI_[I/IIO O IIpuMEepax MpakKTUICCKOIr 0 UCIIOJIb30BaAHUA



(bu3nUecKNX 3HaHWUH B MIOBCEIHEBHON KU3HHU JJIs1 o0ecnedeHnsi 0€30macHOCTH IPH 00 palieHuu ¢ mpudo-
paMH U TEXHUYECKUMH YCTPONUCTBAMHU, COXpPaHEHHS 3J0POBbS U COOJIOACHUS HOPM IKOJIOTHYECKOT O
MOBEJICHUS B OKpPY’KaloIllel cpere;

— OCYUIECTBIISATh MOUCK WHGpOpMAIMN (PU3UIECKOr0 CoAepKaHus B ceTu VIHTEpHET, Ha OCHOBE
MMEIOIMXCSl 3HAHUM U TYTEM CpaBHEHUS JOTMOTHUTEIBHBIX HCTOYHUKOB BBIICISATH HH(OPMAIIHIO,

KOTOpas SBJIAETCS MPOTUBOPEUUBON MM MOXKET OBITH HEJJOCTOBEPHOIA;

— HCII0JIb30BaTh IIPY BHIMOJHEHUH YI€OHBIX 33JaHUI HAyYHO-TIOMYJIIPHYIO JTUTEPATYpPy PU3NUIECKOTO
cofiepKaHus, ClIpaBOYHbIE MaTEepHUaIIbl, pecypchbl cetu HTepHeT; BiaaieTh mpuéMamMu
KOHCIIEKTUPOBAHMS TEKCTa, Mpeodpa3oBaHust MH(GOPMAIMK U3 OHON 3HAKOBOI CUCTEMBI B IPYTYIO;

— CO3JaBaTb cOOCTBEHHEIE MM CbMEHHBIE U KpaTKHUC YCTHBIC COO6H.[€HI/I${, 060611135[ I/IH(i)OpMaIII/II-O nu3
HECKOJIbKMX HCTOYHHKOB (I)I/I3I/I‘-ICCKOI‘O COACPpIKaHUsA, B TOM YUCJIC HY6J'H/I‘-IHO NpCACTABIIATh PE3YJIbTATLL
HpOCKTHOfI NI I/ICCJIC,Z[OBaTC.HBCKOf/'I ACATCIbHOCTU, ITPU 3TOM I'PaMOTHO HCIIOJIb30BATh I/I3y‘-I€HHLII71

MOHATUIHBINA anmnapat Kypca (pU3UKH, COMPOBOXKIATh BHICTYIIEHUE MPE3eHTalKel;

— IIpU BHIIIOJHEHUH Yy4€OHBIX POEKTOB U UCCIEN0BaHUH (PU3HMUECKUX MTPOLIECCOB PACIIPEAEIATh
00513aHHOCTH B I'pYIIIIE€ B COOTBETCTBUU C IOCTABJICHHBIMU 33a4aMH, CJIEIUTh 3a BBIIOJHEHUEM IJIaHa
JeUCTBUI U KOPPEKTUPOBATH €r0, aJIeKBATHO OLICHNBATh COOCTBEHHBIHM BKJIAJ] B 1€ TEIbHOCTb IPYIIIIbI;

BBICTPAMBATh KOMMYHUKATUBHOC B3aI/IMOI[eI>'ICTBH€, MMPOABJIAA TOTOBHOCTH pa3pCulaTh KOH(l)J'II/IKTBI.



TEMATUYECKOE IINIAHUPOBAHUE

pa3Inyuii MeXAY HUIMU Ha OCHOBE MOJIOKEHHUIT MOJIEKYIIAPHO-
KHHETHYECKOU TEOPHH CTPOCHHS BEIECTBA;

OOBsiCHEHHE OCHOBHBIX Pa3JIMUMIl B CTPOCHHUH I'a30B, )KUIKOCTEH U
TBEPABIX TEI C UCIOJIb30BAHHEM IOJIOXKSHHIT MOJIEKYJI PHO -
KHHETHYECKO! TEOPUH CTPOCHHS BEIIECTBA;

TIpoBeneHue ONBITOB 110 BBIPALIMBAHUIO KPHCTAJIOB IOBAPEHHO i
COJIM MJIH caxapa;

IpoBenenne U 00BIACHEHHE OIBITOB, JEMOHCTPHPYIOLIUX

KalnJUBS PHBIE SBJICHHS U SBJICHUE CMauMUBaHUs;

OOBsICHEHUE POJTH KAIIMJLISA PHBIX SIBJICHHUM JJISt TIOCTYIIIICHHS BOJIBI B
opranusm pacrenuit (MC — Guosorus);

Hab6moznenue, npoBeacHue 1 00bsiCHEHUE OIBITOB 110 HAOJIOJCHHUIO
TEIIOBOTO PACIIMPEHHUS I'a30B, JKUAKOCTEH M TBEPIBIX TEI;
OO6bsicHeHHE cOXpaHEeHHsT 00bEMa TBEPABIX TEJI, TEKY4ECTH
JKUIKOCTH (B TOM YHCIE, PA3HUIBI B TEKYIECTH AT Pa3HBIX
JKHMKOCTEH), IaBICHMS Ta3a;

ITpoBeneHnEe OIBITOB, IEMOHCTPUPYIOIINX 3aBHCHMOCTD JJaBJICHI
BO34yXa OT ero 00bEMa U HArPeBAaHUS HIIM OXJIaX/ICHIS U HX
00BsICHEHHE Ha OCHOBE aTOMHO-MOJICKY/ISIPHOTO Y4eHHs;

AHaJH3 IPaKTHIECKUX CUTYalHil, CBA3aHHBIX CO CBOFICTBAMH Ira30B,
JKHUAKOCTEH U TBEPABIX TEI;

Ne | HammeHoBaHue KosnuectBo yacos JlaTa Buasl gesite 1bHOCTH Buasl, JexTponHble (HHppoBBIE) 00pa3oBaTeIbHbIE Pecypechl
n/n | pasiejoB u TeM H3yYeHHs hopmbl
POrpaMMBbl BCEro | KOHTPOJIbHBIE | IPAKTHYECKHE KOHTPOISA
padoTsI padoTsI
Paznenl. TensioBble siBaeHUus
1.1. | Ctpoenne u cBoiicTBa 7 1 0 01.09.2022 | HabmoaeHne U HHTEpIpeTanus OMbITOB, CBUAETENbCTBYIOLIUX 00 VYerusit / http://school-collection.edu.ru/
BelllecTBa 23.09.2022 | aToMHO-MOJIEKYJIIPHOM CTPOEHHUH BEIIECTBA: ONbITHI C pac- orpoc;
TBOPEHUEM Pa3JIMYHbBIX BEIUIECTB B BOJC; Tuce MeHHsIiH
Pemenue 3ana4 1o OLEHHBAHHIO KOJIUYECTBA AaTOMOB MIIM MOJIEKYI B | KOHTpPOJIb; . .
eMHMIE 06BEMA BelecTBa; KonTpomsHas http://fcior.edu.ru/  http://www.fizika.ru/
AHanu3 TekcTa APeBHUX aTOMUCTOB (HanmpumMep, GpparmeHTa mosmel | pabora;
JIykpeus «O npupoje Bemei») ¢ u3noxeHneM 000 CHoBaHUit 3auer; http://college.ru/fizika/
aTOMHOM THIIOTE3bI (CMBICIOBOC YTeHHE). OeHKa yOeqUTe b HOCTH IIpakTuueckas
3THX 000CHOBAHUIA; pabora; .
O6bsicHEHUE OPOYHOBCKOTO ABMIKEHUS, ABICHUS 1D y3unn TecTupoBaHue; http://wwwv.school. mipt.ru/ http://kvant.mccme.ru /

http://www.e-science.ru/ physics http://nano-

edu.ulsu.ru/ http://www.all-fizika.com/

http://interneturok.ru/ru

http://elkin52.narod.ru/ __http://www.all-fizika.com/
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1.2.

TennoBble npoueccnl

21

26.09.2022
06.12.2022

OGocHOBaHHE NPABUII M3MEPEHUS TEMIEPaTypbl;

CpaBHEHHE Pa3INYHIX CIIOCOOOB U3MEPEHHUS U LIKAJ TEMIIEPATYPBI;
Hab6mronenue u 00bsCHEHNE OTIBITOB, JEMOHCTPUPYIOLIUX
HU3MCHEHHE BHYTPEHHEH SHEPr UM TeJIa B Pe3y/IbTaTe TEILIONepeaun
¥ paboThl BHELIHUX CUII;

Habmoznenue u 00bsICHEHHE OIIBITOB, 00CYXK/ICHHE PAKTHIECKUX
CUTYyalHii, AEMOHCTPUPYIOLIMX PA3JIMYHbIE BBl TEIUIOEPEAAYH:
TETIO IPOBOHOCTh, KOHBEKIIMIO, H3ITydCHHE;

HccnenoBanue sBICHUS TEMIOOOMEHa TPU CMELTMBAHUH XOJIOIHO I
U TOps4eit BOABI;

Hab6monenne ycTaHOBIICHHS TEIUIOBOTO PAaBHOBECHS MKy Topsiueit
H XOJIOJHOM BOJIOM;

Omnpenenenne (M3MEPEHHE) KOJINYECTBA TEIUIOTHI, TOJIyd €HHOTO
BOJIOH IIPH TEMIO0OMEHE C HarPeThIM METANIHICCKUM LIHIHHAPOM;
Omnpenenenne (M3MEpeHHE) YAEIbHO N TEMI0 EMKOCTH BEIIECTBA;
Pemenne 3a1au, cBA3aHHBIX C BEIYMCICHHEM KOJIMYECTBA TEIUIOTHI U
TETI0 EMKOCTH TIPH TEII000MeHe;

AHanu3 cUTyaluil IpaKTH4eCKOro MCIO/b30 BAHUS TEIIOBBIX
CBOJCTB BEILIIECTB U MAaTE€PUAIOB, HAPHMED B LIEJAX SHEprocoe-
PEKEHHUS: TEIIOU30JIALNUS, SHEProcOeperaroIme KpbIiu,
TEPMOAKKYM YJISITOPHI U T. 1.}

Hab6monenue siBneHunii ncnapeHus: ¥ KOHACHCALUH;

HccnenoBanue npouecca UCHapeHus pa3IMYHbIX KUIKOCTEH;
OOBsICHEHUE BICHUI HCIIAPEHUS ¥ KOHACHCAIIMHI Ha OCHOBE
aTOMHO-MOJIEKY/ISIPHOTO Y4CHUS;

Hab6monenue n o0bsicHeHne npoliecca KUIEHHs, B TOM YHCIIe
3aBHCUMOCTH TEMIIEPATYPhI KUIICHHS OT JaBICHUS;

Onpenenenne (M3MepeHne) OTHOCUTENBHON BIXKHOCTH BO3yXa;
Habmonenune npoiecca miaBiIeHHs KPUCTAIINYECKOTO BELECTBA,
HaIpuMep JbJa;

CpaBHEHHE NPOLIECCOB MJIABICHHS KPHCTAIUINY €CKUX TEJ U
pa3sMsrdeHus py HarpeBaHuu aMopHBIX Tel;

Omnpenenenne (M3MEpEHNE) yACIbHO TEIUIOTH IUIABJICHHS b,
OObsicHEHHUE SIBJICHUI MJIaBJICHHUS M KPUCTAIIM3ALUK Ha OCHOBE
aTOMHO-MOJICKY/ISIPHOTO YdCHUS;

Pemenne 3a1a4, cBA3aHHBIX C BEIYUCICHHEM KOJIMYECTBA TEIUIOTHI B
npoueccax Telonepeaady NPy MIaBJICHIH U KPUCTAUTN3ALIHH,
HCTIapEHUH U KOHCHCALINH;

AHanu3 cuTyaluil NpaKTHIeCKOT0 MPUMEHEHNUS sIBJICHHH MIaBJICHUS
M KPUCTAJUIN3ALUHN, HAPUMED, MOJIydeHUE CBEPXIHUCTHIX
MaTepUaoB, CoJIeBas IpesKa 1 ap.;

AHanus paboThl U 00bsCHEHNE IPUHIIKIIA JIEHCTBUS TENIOBOIO
JIBUTaTeJIst;

BelunciieHue KOJIMYECTBA TEIIIOTHI, BBIACISIOLIET0Cs IPH CrOPaHUN
pa3nu4HbIX BUA0OB Torausa, 1 KILJ| nBurarens;

OO6cyxk/eHne YKOJIOTHYECKHUX M0 CIISICTBUI HCIIOJIb30BAHUS
JIBUrareieil BHYTPEHHETr 0 CrOpaHusl, TSIIOBBIX ¥ IHAPOIJICK-
tpoctanuuii (MC — sKkoJorust, XuMusi);

Ycrubrit
ompoc;

ITncs MenHbIi
KOHTPOJIb;
KonrponpHas
padora;

3auer;
TIpaxrnueckas
padora;
TecrupoBanue;
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h ttp://school-collection.edu.ru/ http://fcior.edu.ru/ /
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http://interneturok.ru/ru/

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

2.1. | DnexkTpnyeckue 7 07.12.2022 | HabmoaeHnue u 00bsICHEHUE B3aUMOIECHCTBUS OJHOUMEHHO U TectupoBanue;

3apsiibl. 3apsisKeHHbIE 28.12.2022 | pa3HOMMEHHO 3apsiKCHHBIX TEIl;

TeJ1a M UX OOBsICHEHHE TIPUHIIMIIA ACHCTBHUS 3JIEKTPOCKOIA;

B3auMoJeiicTBHE OOBsICHEHUE SBICHUIN DJIEKTPU3ALMH TIPU COTIPUKOCHOBEHHUHU TEJl U
HHIYKIHEH C UCII0JIb30 BAHMEM 3HAHUIT O HOCHTEIISX DJICKTPUYECKUX
3apsiIOB B BEIIECTBE;
Pacno3HaBaHue 1 00bsICHEHHE SIBICHHH 2JIEKTPU3ALMHU B O~
BCEIHEBHO M JKM3HH;
Ha6uroeHre u 06bsiCHEHHE OTIBITO B, HILIFO CTPUPYIOIMX 3aKOH
COXPaHEHHUs! DIEKTPUIECKOTO 3apsijia;
Haburo1eHue OMbITOB [0 MOJISIMPOBAHUIO CHIIOBBIX TMHUI
3JIEKTPHUYECKOTO T10JIs;
Hccnenosanue AeHCTBHS 3JIEKTPHY ECKOTO TOJIS Ha IPOBOJAHUKH 1
JIMBJICKTPUKH

2.2. | ocTosanubIit 20 09.01.2023 | Habmoaenune pa3nudHbIX BUAOB ACHCTBHSA 3JIEKTPHICCKOTO TOKA U VerHblit

JIeKTPUYECKHIl TOK 17.03.2023 | oGHapyxeHHE ITUX BHAOB JEHCTBHUS B TIOBCEIHEBHOM KH3HU; o1poc;
COopKa ¥ MCHBITAHUE 3JIEKTPHYECKOIl LIEMH OCTOSHHOTO TOKa; ITuce MeHHBIH
VI3MepeHue CUilbl TOKAa aMIIEPMETPOM; KOHTPOJIb;
VI3MepeHune 3JIeKTPHYeCKOT0 HAPSIKCHHUST BOJIbTMETPOM; KoHrposbHas
TIpoBenenue 1 06BICHEHHUE OTBITOB, IEMOHCTPUPYIOIUX paboTa;
3aBUCHMOCTb JIEKTPHIECKOTO COMPOTUBIICHHUS TPOBOJHUKA OT €T0 3auer;
JUIMHBI, [UIOIA/IH IOTIEPEYHOTr0 CeYCHHs U MaTepuaa; Tpakruueckas
HccnenoBanue 3aBUCHMOCTH CHIIBI TOKa, IPOTEKAIOIIEro Yepes3 paboTa;
PE3UCTOP, OT COMPOTHBICHHS PE3UCTOPA U HATIPSKEHUSHA TecrupoBaHue;

pesucrope;

TIpoBepka npaBuIIa CI0KESHUS HAMTPSKEHHH TPH MO CIIE0BATEIbHOM
COCTMHEHUH JIBYX PE3UCTOPOB;

TIpoBepka npaBua s CHIIbI TOKA MPH HapaljielbHOM COSIUHEHUH
PE3UCTOPOB;

AHanu3 cuTyaluii nociaea0BaTeIbHOTO M MapauielbHOTO
COCIMHEHUS IPOBOJHUKOB B JOMAIIHUX YJICKTPHICCKUX CETSIX;
Perienne 3aau ¢ ucnosb3oBanueM 3akona Oma u popmyi pacuéra
HIIEKTPHIECKOTO COIPOTUBIICHUS TIPH O CIIEI0BATEIHLHOM U
napaniensHOM COCUHEHUH TPOBO JHUKOB;

OmnpenenieHne pabOThI AIEKTPUYECKOTO TOKA, TPOTEKAIOLIIEr0 Yepe3
pe3ucTop;

OmnpeneneHne MOIHOCTU 3JIEKTPUYECKOI0 TOKa, BhIACIIIEeMON Ha
pe3ucTope;

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA Y€pe3 JIAMIIOUKY OT
HANPsKCHUS Ha HEl;

Onpenenenne KI1J] HarpeBaresns;

HccnenoBanue mpeoOpa3oBaHmst SHEPr UM NPU HOAbEME rpy3a
JJIEKTPOABUT ATETIEM;

OOGbsicHEHHE YCTPOICTBA M IPHHIIUIIA ACHCTBHS JOMAIIHUX
9JIEKTPOHAr peBaTe b HBIX IPUOOPOB;

OO0BsiCHEHHE IPUYUH KOPOTKOT'O 3aMBIKAHUs ¥ IIPUHIIUIA ASHCTBUS
IUIABKHUX TIPEOXPAaHUTENICH;

Pemenue 3anau ¢ ucnonb3opanueM 3akona Jxoynsi—Jlenna;
Hab6monenne BO3HUKHOBEHNUS 3JIEKTPHY ECKOTO TOKA B XKHAKOCTH;
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2.3. | MaruuTHBIE SIBJIEHUS 6 2 03.04.2023 | MccneqoBaHre MAarHUTHOTO B3aUMOACHCTBHS TIOCTOSHHBIX VcrHbIi http://school-collection.edu.ru/_http:/fcior.edu ru/
21.04.2023 | marnutos; ompocs | o iwwwfizikaru/_http://college.ru/fizika/
N3y4yeHne MarHUTHOTO MOJIS ITOCTOS HHBIX MAarHUTOB MPU UX TTuco MeHHBII http://www.school.mipt.ru/_http://kvant.mccme.ru/
00BEAMHEHUN U PA3ICICHUN; KOHTPOJIb; : * * - i ’ ’
IIpoBeeH e OLIBITOB [10 BU3YaIM3aLMH OIS IIOCTOSHHbIX Kontponsas | http://www.e-science.ru/physics http://nano-edu.ulsu.ru/
MAarHuToB; pabora; http://www.all-fizika.com/
N3yuenue siBJICHUS HAMAarHUY MBAHUsI BEIECTBA; 3auer; http://interneturok.ru/ru/
I/ICCHCﬂOBaHI/Ie ueﬁcmm{ DIEKTPAUYECKOTO TOKAa HA MATHUTHYIO httD//eIkIn52 narod rU/ http//WWW a"-ﬁZika Com/
CTpEIIKY;
TIpoBe/enue OMBITOB, AEMOHCTPHPYIOLINX 3aBHCHMOCTD CHIIBI
B3aMMO/IEHCTBHS KATYIIKH C TOKOM M MarHuTa OT CHJIbI U Ha-
[paBJICHHs] TOKA B KaTyIIKE;
AHaJH3 CUTYaLHii TPAKTHYECKOTO IIPUMEHCHHS 3JIEKTPOMAr HUTOB (B
OBbITOBBIX TEXHHYECKHX YCTPOUCTBAX, IIPOMBIIIICHHOCTH,
MEIUIMHE);
W3ydenue neiicTBHS MarHMTHOTO TIOJIS HA TPOBO AHUK C TOKOM;
N3yuenune neicTBUS 3IEKTPOABUT ATEIIS;
MN3mepenne KI1/] anexTpoaBUraTeibHOM yCTaHOBKH;
Pacrio3HaBaHue U aHAIN3 Pa3INYHBIX TPUMCHEHHUIT 3JIEKTPO-
nBHUraresnei (TpaHcnopT, OBITOBBIC YyCTPOHCTBA U AP.);
2.4. | DnexTpoMaruuTHasi 4 0 03.05.2023 | OmbITHI 1O HCCIIETOBAHHIO ABICHHUS 3JIEKTPOMAr HUTHOM MHIYKIIMH: TectupoBanue; http://school -collection.edu.ru http:/fcior.edu u/
HHAYKIH S 12.05.2023 | uccnenoBaHne M3MEHEHU 3HAYCHUS M HAIIPABJICHUS http://www.fizika.ru/_http://college.rufizikal
] p: . . : .
HHAYKIHORHOTO TOKa; http://www.school.mipt.ru http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru/ http://www.all-fizika.com/
http://interneturok.ru/ru/
http://elkin52.narod.ru/__ http://www.all-fizika.com/
HWroro no paszgeny 37
PesepsHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 11

YACOBIIO ITPOTPAMME
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INOYPOYHOE IIVTIAHUPOBAHME yuyeOHOro marepuasa no pusuke 8 kjiacca

Ne | Tema ypoka Kosun4vecTBo yacoB Hara Buasbi,
n/n u3y4deHus | popmbl
BCEro KOHTPOJIbHBI | MPAKTHYECK KOHTpO.ﬂH
€ padoTsI ue padoTsl

1. | OCHOBHBIE MOJIOKEHHS 1 0 0 7.09 VeTHblit
MOJIEKYJIAPHO-KMHETHIECKON TEOPHUH OIpoC;
cTpoeHus BemiecTBa. OMbITHI,

HOATBEPKAAOIIME OCHOBHBIE
TOJIOKEHUS MOJIEKYJIIPHO-
KHUHETHYECKON TEOPHH
2. | Macca u pa3amepbl aTOMOB U MOJICKYT 1 0 0 8.09 YCTHBIH
OIpoC;

3. | Moaenu TBEPAOrO, JKUIKOIO U 1 0 0 14.09 VerHblit
ra3000pa3sHOro COCTOSIHUI BELIECTBA OIIpOC;

4. | Kpucramwmueckue u amopubie TBEpabIE| 1 0 0 15.09 VerHbii
Tena OIpoC;

5. | O0bsicHEHNE CBOWCTB ra3os, 1 0 0 21.09 VY CTHBIH
KUJIKOCTEH M TBEPIBIX TEJI HA OCHOBE orpoc;
MOJIOKEHUN MOJIEKYJIIPHO-

KUHETUYECKON TEOPUU

6. | CMauMBaHMeE U KaUIUSIPHBIE 1 0 0 22.09 VerHbii
sByienus. TennoBoe paciMpeHue u OIIpOC;
cxKaTHE

7. | CamocrosaTensHas paboTa IO TeMme 1 0 0 28.09 [TrchMEHHBIN
«CTpoeHue U CBONCTBA BEIIECTBAY KOHTPOJIb;

8. | Temneparypa. BuyTpeHHss 1 0 0 29.09 Y CTHBIH
SHEprus OIpOC;

9. | CnocoGsl u3MeHEHHS 1 0 0 5.10 VeTHblit
BHYTPEHHEN SHEPTUU orpoc;

10. | Buasl Tenonepenaun: 1 0 0 6.10 VerHblit
TEIIONPOBOTHOCTh, KOHBEKIIMS, OIpoC;
U3ITydEeHHE

11. | KoysimuecTBO TEII0ThI 1 0 0 12.10 YcTHBIN

orpoc;

12. | YaenbpHas TEmI0eMKOCTh 1 0 0 13.10 VCTHBIH
BEIIECTBA OIpoc;

13. | PemeHue 3a1a4, CBA3aHHBIX C 1 0 0 19.10 IIucbMEHHBIHI
BBIYMCIIEHUEM KOIMYECTBA TEILIOTHI M KOHTPOJIb;

TEMJIOEMKOCTH IPH TETIIO00MEHE




14. | JTaGopaTopnas paGora Nel 20.10 nabopaTtopHas
«McecnenoBanue sBieHUS TEILIOOOMEHA pabora;

MPU CMEIIMBAHUH XOJOAHON U ropsyen
BOJIBD)

15. | JTaGopaTopHas paGora Ne2 26.10 naboparopHas
«Omnpenenenne yaenabHON pabora;
TEMJI0EMKOCTH BEII[ECTBAY

16. | DHeprus TommBa. YenabHas TEmIoTa 27.10 VeTHblit
CropaHus orpoc;

17. | 3aKOH COXpaHEHHs U MPEBPALICHUS 9.11 VerHbii
SHEPTUH B MEXaHUYECKUX U TEMJIOBBIX oImpoc;
IpoLeccax

18. | KontponbHas pabota Nel mo teme 10.11 KonTponbHas
«TernoBble SIBIECHUSA» pabora;

19. | [InaBneHue u OTBEpJCBAHKE 16.11 VYcerHbIit
KPUCTAJUIMYECKUX BEILECTB OIpoC;

20. | VienpHas TemioTa MaBJieHUs 17.11 VeTHbIN

OIpoC;

21. | Peurenue 3aa4 Ha IJIaBJICHUE U 23.11 VYcerHbII
OTBEp/IEBAHUE KPUCTAIUIMYECKUX OIpoC;
BEIIIECTB

22. | [TapoobpasoBanue u 24.11 VeTHbII
koHAeHcanus. Ucnapenue OITpOC;

23. | Kunenue. Y aenbHas TerjioTa 30.11 VCTHBIH
napooOpa3oBaHus ompoc;

24. | Pemenue 3a1a4. TermnooOMeH U 1.12 [MucbMeHHBIH
TEMIOBOE PABHOBECHE. KOHTPOJIb;
VpaBHeHME TEMIOBOro Gananca.

25. | Bnaxunocts Bo3ayxa. JlJaGoparopHas 7.12 nabopaTtopHas
pabota Ne3 pabora;
«Ornpenenenre OTHOCU TENBH OI
BJIQJKHOCTH BO3LyXa»

26. | IIpuHIMITE pabOTHI TEMIOBBIX 8.12 VerHbii
IBUTaTENEH onpoc;

27. | KIIJI Tennosoro asurarens. TenaoBsie 14.12 VCTHBIH
JIBUTATENHN U 3aLIUTa OKPYKAFOLIEH O1poc;

CpEJIBI

28. | Kourpombras pabota Ne2 mmo teme 15.12 KouTtposnbHast

«TeInoBhIE MPOLECCHI» pabora;




29. | DnexTpu3anus Tei. Bzaumoneiicteue 21.12 VeTHbBIN
3apSKEHHBIX Tl OI1poC;

30. | 3akon Kynona 22.12 Verublit

OI1poC;

31. | DnekTprueckoe moie 28.12 YcTHBIN

OI1poC;

32. | [IpuHIMI CyNepno3UuIuH 29.12 VerHbii
SIIEKTPHYECKHX TTOJIEH. OIpoC;
Hocurenu snexrpuueckux
3apsI0B

33. | Ctpoenue aroma 11.01 VeTHblit

orpoc;

34. | TIpOBOAHUKK U JUIIEKTPUKH 12.01 VeTHbIN

OI1poc;

35. | CamocTosiTeNIbHAsI paboTa 1Mo TeMe 18.01 [TucbMeHHbIT
«DIEKTPUYECKHE 3aPsIbl. 3apsSIKEHHbBIE KOHTPOJIb;
TeJa U UX B3aUMOJICHCTBUE)

36. | Dnexrpryeckuii TOK. McTOUHUKH 19.01 VeTHbli
HOCTOSIHHOT'O TOKA orpoc;

37. | DnekTprYecKas LEMb 25.01 VCTHBIH

OI1poC;

38. | DieKTpUYECKHIi TOK B METAJLIAX. 26.01 VeTHbIHI
JleficTBUS DIEKTPUYECKOTO TOKA ompoc;

39. | Cua Toka 1.02 VeTHbIHI

OIpoC;

40. | JJaboparopuas pa6ota Ne 4 mo Teme 2.02 nabopaTtopHas
«COopka u nmposepka padoTbI pabora;
SIIEKTPHYECKOM IIEMH MTOCTOSHHOTO
TOKa»

41. | DneKkTpuYecKoe HAIPSKEHNE 8.02 VcTHbIH

orpoc;

42. | JTaboparopuas pa6ora Ne5 9.02 nabopaTopHas
«M3mepenue u peryampoBaHue pabora;
HAIPSOKEHUSD

43. | ConpOTHUBIIEHUE TPOBOIHHKA. 15.02 VeTHblit
VIenbHOe COMPOTHBIICHHE OIIpoC;

44. | 3axon OMa Juist y9acTKa [enu 16.02 VeTHbli

OITpoC;




45. | Pemienue 3a1a4 Ha pacuyeT 22.02 VerHblit

COIPOTHBIICHUS ITPOBOJIHUKA OIpoc;
ITucemeHHBIN
KOHTPOJIb;

46. | JJaboparopHas pabora Ne6 1.03 nabopaTtopHas
«/3MepeHre 1 peryanpoBaHHe CHIIbI pabora;
TOKa»

47. | JJaboparopuas pa6ora Ne 7 2.03 nabopaTtopHas
«MccnenoBaHue 3aBUCUMOCTH CHIIBI pabora;

TOKa, HAYIIEr0 Yepe3 Pe3ucTop, OT
COIPOTHBIICHUS PE3NUCTOPA U
HANPSDKEHUS Ha PE3UCTOPEN

48. | ITocmenoBaTeabHOE U 9.03 YceTHBIN
napaJureJIbHOE COEIMHEHNE OIpoc;
IIPOBOTHHKOB

49, | Peuienue 3a1a4 Ha COeqUHEHUE 15.03 VYcerHbIit
HPOBOIHUKOB OIIpOC;

ITucemeHHBIN
KOHTPOJIb;

50. | PaboTa 1 MOIIHOCTh 16.03 VeTHBIN
AIEKTPHYECKOT O TOKA OIIpoCc;

51. | JJaGopatopnas paGora Ne§ 22.03 nabopaTtopHas
«MccnenoBaHye 3aBUCHMOCTH CHITBI pabora;

TOKa, WAYIIEro Yepe3 JaMIIOUKY, OT
HaIIpsDKCHYS Ha HEN»
52. | 3akon JIxxoyJs - Jlena 23.03 VeTHbBIN
OIIpOC;

53. | DeKTpHYECKHE LIENH U 5.04 VCTHBIH
MOTPEOUTENN AIIEKTPUUECKON OIIpoC;
sHepruu B ObiTy. Kopotkoe
3aMBIKAHHE

54. | Pemienue 3a71a4 Ha pabOTy ¥ MOIIIHOCTh 6.04 ITucemeHHBIN
3JIEKTPUY ECKOT0 TOKA KOHTPOJIb;

55. | KontponbHas paboTa 110 TeMe 12.04 KonTponbHas
«PaboTa 1 MOIIHOCTH pabora;
DIIEKTPHYECKOT O TOKA»

56. | MaruuTHOE T0JI€ DIEKTPHYECKOrO TOKA. 13.04 VeTHbII
OnbIT Dpcrena ompoc;




57. | ITocTossHHbBIE MATHUTBLI. MarauTHOE 1 0 19.04 VerHblit
oJie 3eMJIH M €10 POJib JUIs KU3HH Ha orpoc;
3emie

58. | JlTaboparopHas padora Ne 9 1 1 20.04 nabopaTopHas
«3yuenue NEUCTBUS pabora;
MAarHMTHOIO IO Ha
HPOBOJIHUK C TOKOM)

59. | JelicTBHE MATHUTHOI'O OIS HA 1 0 26.04 VerHbIi
HPOBOJHUK C TOKOM. OIIpOC;
DIIEKTPOJABHUIATEND TOCTOSHHOT O
TOKa

60. | JTaboparopuas pa6ora Nel0 1 1 27.04 naboparopHas
«KoHCcTpynpoBaHue u usydeHue padboTbl pabora;
BIIEKTPOIBUTATEIIS»

61. | CamocrosTensHas paboTa 1o TEME 1 0 3.05 [TrchMEHHBIN
«MaruuTHbIE SABICHHUSD KOHTPOJIb;

62. | Onbirer Dapajes. SBnenne 1 0 4.05 VerHbii
3JIEKTPOMATrHUTHOM MHY KUK OIIpOC;

63. | IIpaBuio Jlenma 1 0 10.05 YcrHbiit

OIIPOC;

64. | Dnexrporenepatop. Criocoosl 1 0 11.05 VeTHblit
HOJyYEHHs DJIEKTPUIECKOIM SHEPIHU OIpOC;

65. | DIeKTpocTaHIMK Ha 1 0 17.05 VerHbIi
BO300HOBIIIEMBIX HCTOYHHUKAX orpoc;
SHEPrUH

66. | [loBTopeHue Tembl «TemioBbie 1 0 18.05 YcTHBIN
TIPOIIECCHI» OIIpOC;

67. | [loBTOpEHME TEMBI 1 0 24.05 VerHbiii
«IToCTOSTHHBIN JIEKTPUUECKUN TOK» onpoc;

68. | [loBTOopeHue TeMbl «MarHUTHBIC 1 0 25.05 YcTHBIN
SIBJICHUS» OIIpOC;

OBIIEE KOJIMYECTBO YACOB I10 68 10

I[TPOTPAMME




YYEBHO-METOJUYECKOE OBECHHEYEHHME OBPA3OBATEJIBHOI'O NPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JISA YYEHUKA
®wusuka 8 knacc/Ilepeimkun A.B., OO0 «IPODA»; AO «M3narensctBo [IpocBenienmey.

METOANYECKHUE MATEPHUAJIBI JUIA YYUTEJIA

A.B. Ileppimkun @uznka-8xi 2017 M. Ipoda

H.B. ®unonosru Metoauueckoe mocooue 2015 M. [Ipoda

A.E. Mapon, E.A. Mapon CamocTosiTebHbIE U KOHTPOJIbHBIE paboThI-8 kinacc 2017 M. [Ipoda B.B.
[MaxmatoBa ,0.P. llledep Juarnoctuueckue padbotsl -8 kinacc 2016 M. Ipoda

A.E. Mapon, E.A. Maposn, C.B. ITo3oiickuii Coopauk Bonpocos u 3amgau 2015 M. JIpoda

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET

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

http://interneturok.ru/ru

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


http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://www.fizika.ru/
http://www.school.mipt.ru/
http://www.school.mipt.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://www.all-fizika.com/
http://interneturok.ru/ru
http://elkin52.narod.ru/
http://elkin52.narod.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOI'O ITPOIECCA

YYEBHOE OBOPY/IOBAHHUE

OBOPYJIOBAHMUE JIJISI TPOBEJEHUS IABOPATOPHBIX, IPAKTUYECKUX PABOT,
JEMOHCTPAIIUM

MYJIbTUMEIUHHBIA TPOEKTOP
IKpaH

HOYTOYK

KOMITBIOTEP

nudpoBas mabopatopus

1 (ppOBBIE TATINKA
KaJIOPUMETPhI

HUJIMHAPHI METAININYECKU €
BECHI PbIUYAJKHbIE
amIepMeTpsl J1abopaTopHbIe
BOJIbTMETPBI JIAOOpaTOpHBIE
PE3UCTOPBI

peocTatsl

MCTOYHUKH TOKA

JAMIIOYKH Ha MO/ICTaBKe
MarHuThI

MOJENH 3IEKTPOABUrATEIICH

U T.J
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