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IHHOACHUTEJIBHASA 3ATIMCKA

CopeprkaHue mporpaMMbl HallpaBiIeHO Ha (GOPMUPOBAHHE €CTECTBEHHOHAYYHON TPAMOTHOCTH yJaIIUXCs U
OpraHu3aIuio U3y4eHus: GU3UKU Ha JeSITeILHOCTHON OCHOBE. B Hell yuuThIBaIOTCS BO3MOKHOCTH IPEIMETa
B peamm3zauuu TpeboBannit ®PI'OC OOO K rmIaHupyeMbIM JTUYHOCTHBIM M METAIpPEIMETHBIM pe3yabTaTaM
o0y4eHus1, a TaK)Ke MEKIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX YI€OHBIX IPEMETOB Ha YPOBHE
OCHOBHOT'O 001I1eT0 00pa3oBaHUsL.

OBLIAA XAPAKTEPUCTHUKA YYEBHOT' O ITIPEJJIMETA «®U3UKA>

Kypc ¢pusukn — cucreMooOpas3yromuii A1l €CTECTBEHHOHAYYHBIX YI€OHBIX TPEMETOB, IIOCKOIBKY
(u3nyecKue 3aKOHBI Jie)KaT B OCHOBE MTPOLIECCOB U SBJICHUM, H3y4aeMbIX XUMHEH, OHMOJI0THel, acTpoHOMUEH
u pusnyeckoit reorpadueit. dusrnka — 3TO MpeaAMET, KOTOPHIA HE TOJHKO BHOCUT OCHOBHOM BKJIAJ] B
€CTECTBEHHOHAyYHYIO0 KapTUHY MHUpPA, HO U IPEJOCTaBIsIeT HanboJee sicHble 00pa3iibl IPUMEHEHUS! HAayYHOTO
MeTO/1a TO3HAaHMS, T.€. criocoda MoIy4eHHsl TOCTOBEPHBIX 3HaHMM 0 mupe. Hakonen, ¢pusnka — 310
MIPEAMET, KOTOPBIM HApALy ¢ APYTMMHU €CTECTBEHHOHAYYHBIMH IIPEIMETaMM JIOJDKEH JaTh MIKOJIbHUKAM
Mpe/icTaBiIeHHE 00 yBIIEKATEIbHOCTH HAyYHOTO MCCIEA0BAHUS U PAJIOCTH CAMOCTOSITENIBHOTO OTKPBITHS

HOBOT'O 3HAHHU.

OpHa 13 I1aBHBIX 337124 GU3NYECKOTO 00pa30BaHus B CTPYKTYpe 00IIero 00pa3oBaHUsi COCTOUT B
(hOpMUPOBAHHUY €CTECTBEHHOHAYY HOM I'PaMOTHOCTH M MHTEpeca K HayKe Y OCHOBHON MaccChl 00yJaronuxcs,
KOTOpbIE B JlajibHEHIIEM OyIyT 3aHATHI B CaMBIX pa3HO 00pa3HbIX cdepax nestenbHocTu. Ho He menee
BaXXHOM 3a/1aueil ABJISIETCA BBISBICHHUE U MOATOTOBKA TATAHTIMBBIX MOJIOJBIX JFOAEH Il TPOJOIIKEHHS
oOpa3oBaHus U AajbHEHIIEH TPopecCnOHATBLHON AEATENIHOCTU B 00JIACTH €CTECTBEHHOHAYYHBIX
UCCIIEIOBAaHUI U CO3JaHUU HOBBIX TEXHOJIOIMH. COrslacHO IPUHATOMY B MEXIyHapPOJHOM COOOIIECTBE
onpeneneHuto, EcrecTBeHHOHay4yHasi rpa MOTHOCTb — 9TO CIIOCOOHOCTb YeNIOBEKA 3aHUMaTh aKTUBHYIO I'Pax-
JAHCKYIO MO3HULMIO 10 OOIIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBA3aHHBIM C €CTECTBEHHBIMU HAYKaMH, U €T0
TOTOBHOCTb HHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU HiesIMU. HaydHO rpaMOTHBII YellOBEK CTPEMUTCS
y4acTBOBATh B apI'yMEHTUPOBAHHOM OOCYKJICHUU MPOOIIEM, OTHOCSIUXCS K €CTECTBEHHBIM HayKaM U
TEXHOJIOTUSM, YTO TPEOYET OT HEro CIEIyIOUINX KOMIETEHTHOCTEM!:

— HAY4YHO O0OBACHATH SABJICHUS,
— OILICHHMBATh U IIOHUMATb 0COOEHHOCTH HAay4YHOI'0 UCCIICAOBAHU,
— HHTCPIPETUPOBATE JAaHHBIC U UCIIOJIB30BATh HAYYHBIC JOKA3aTCIIbCTBA JJIA ITOJIYYCHHA BEIBOJOB.

N3yuenue pu3nku cniocoOHO BHECTH peIIaoNInil BKJIaa B (OpMHpPOBAHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTHU O0yYarOIIHXCS.

HEJIX U3YYEHHUSA YYEBHOI'O IIPEJIMETA «®U3UKA»

Lenu n3ydyeHus GpU3MKKU Ha ypOBHE OCHOBHOTO 00I11ero 00pa3oBaHus omnpeseneHs B Konuenimm
MperoiaBaHus yueOHOTo npeamMera

«Pu3ukay B 00pa3oBaTenbHbIX opranuzanuax Poccuiickoit deaepaiuu, peaaus3yromnux OCHOBHbIE
o0rmieoOpa3oBarebHble MPOrpaMMBl, yTBEpkAEHHOI pemeHreM Kosterun MunucrepcrBa
npocsetenus Poccuiickoit @enepannu, nporokoi ot 3 nexadps 2019 r. Ne [TK4BH.

Lenu n3ydyenus: GU3MKU:

— TpuOOpeTeHne HHTEepeCa U CTPEMIICHHUS O0yJarOIUXCsl K HAYYHOMY U3YUYEHHUIO TPHPO/JIBI,
pa3BUTHE UX UHTEJUIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHUE MPEICTABICHUI 0 HAYYHOM METO/€ MO3HAaHUS U POPMHUPOBAHUE UCCIICAOBATEIHCKOTO



OTHOIICHUSA K OKPY’KArOIIM SBJICHUSM;

— (opMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHUsI OCHOB CTPOCHHS MAaTEpUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

— (opmupoBaHue MPEACTABICHHUNA O pOJIA (PU3UKU JJIsT Pa3BUTHS IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU
U TEXHOJIOTHH;

— pa3BHTHE MPEICTABICHUI 0 BOBMOXKHBIX chepax Oyaymiei mpoeccCHoHaIbHOM NesITeIbHOCTH,
CBSI3aHHOM C (M3UKOH, MOAr0 TOBKA K JlabHENIIEMy 00YUYEHHUIO B 3TOM HallpaBJICHUH.

JlocTmkeHue ITUX 1eJIei Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHus 00eCIeunBacTCsl pelicHUEM
CIIEIYIOLIHX 3a/1a4:

— mpuoOpeTeHre 3HaHUM O TUCKPETHOM CTPOCHUH BEIIECTBA, 0 MEXaHUYECKUX, TETUIOBBIX,
AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— npuoOpeTeHrne YMEHUN OMMCHIBATh U OOBSICHATH (PU3UYECKHUE SIBIICHUS C UCTIOJIH30BAHUEM
MOJIYY€HHBIX 3HAHU;

— OCBOCHHE METOJIOB PEeIIeHHUs MPOCTEUINTNX paCUETHBIX 33/1a4 C UCIIOJIh30BAHUEM (PU3NUECKUX
MO/JIeJIel, TBOPUYECKUX U TPAKTHKOOPUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUI HaOII0AaTh NPUPOAHBIE SIBICHUS U BBIOIHITH OIBITHI, JJAOOpAaTOPHBIE PAOOTHI U
AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHUS C UCIIOJIb30BAHNEM U3MEPHUTENBHBIX PHUOOPOB;

— O0CBOeHHUE NMPUEMOB PaboThl ¢ nHPOopMaIen GU3NIECKOTO CoNePIKaHUsI, BKIIOYask HH()OpMAIHIO O
COBPEMEHHBIX IOCTHKCHUSAX (DU3HMKH; aHAIIN3 U KPUTHIECKOE OIICHUBaHUE WH(POPMAIIUH;

— 3HAKOMCTBO €O cepamu mpodecCuOHATBHOM EeATETLHOCTH, CBI3aHHBIMU C (U3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHA, OCHOBAHHBIMHU Ha JOCTIKECHUSIX (PU3UICCKOI HAYKH.

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

B cootBercTtBHmM ¢ PI'OC OOO dusuka sBiaseTcs 00s3aTeIbHBIM IPEIMETOM Ha YPOBHE OCHOBHOTO
obuiero o6pazoBanus. JlaHHas mporpaMMa npeaycMaTpuBaeT usydeHue pusuku Ha 6a30BOM ypOBHE B 8
Kiacce B 00bEMe 68 yacoB 10 2 yaca B HEJIENIIO.



COJAEPKAHUME YYEBHOTI'O ITPE/IMETA

Paznen 1. Tens1oBbIE ABJICHUS

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM TEOpUHN CTPOEHUsI BelllecTBa. Macca 1 pa3Mepsl aTOMOB
1 MoJieKyJl. OnbIThI, TOATBEPKIAIOLIME OCHOBHBIE IIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPHH.

Mopenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSHUIMA BeniecTBa. Kpucrammmueckrie u amopdHbie
tena. OObSICHCHHE CBOMCTB ra3oB, )KHIKOCTEH U TBEPIBIX TEJI HA OCHOBE TOJIOKEHUH MOJICKYJISIPHO--
KHHETHYECKOM TCOpHU. CMauyuBaHue u KaIlmuJIJIAPHBIC ABJIC HHA. TemmoBoe paciiipCHUC U CXKaTHC.

Temmeparypa. CBsi3b TEMITEPATYPBI CO CKOPOCTHIO TETIJIOBOTO JIBUKCHHS YaCTHII.
Buyrpennsis saeprus CriocoObl H3MEHEHUS! BHYTPEHHEW SHEPTHH: TEIUIoNepeada u COBEpIIeHNnEe paboTHI.
BI/I)IBI TCIIonepeaavyun: TCIrjaompoOBOJHOCTE, KOHBCKIHA, U3JTYUCHUC.

KosmaecTBo TemIoThl. Y AenbHas TEIUIOEMKOCTh BELIECTBA. TemnIoo0MeH 1 TeTIoBOe paBHOBECHE.
VYpaBHenue TemoBoro 6ananca. [lnaBienne u oTBepieBaHME KPUCTALIMYECKHX BEIIECTB. Y IENbHAS
teruioTa miasnenus. [lapoobpasosanue u konneHcanus. Mcnapenue (MC). Kunenue. Y nenbHas temnora

napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPhl KATIEHUs OT aTMOC(HEpHOTO JaBiieHus. BiaxkHOCTh BO3MyXa.
OHeprus TOIUIMBA. Y IeJbHAs TEIUIOTa CTOPAHMS.

[Tpunnumer padoTs! TermnoBsix apurateneid. KIIJ[ rermoBoro npurarens. TermnoBsie ABUTATENN U 3aIIATA
okpyxaromieit cpeapl (MC). 3akoH coXpaHeHUs U IPEeBpalleHHs SHEPTUU B TeIIoBbIX npoieccax (MC).

Hemoncmpayuu

. HaGmonenne OpOyHOBCKOTO ABMKEHUS

. Habmonenue quddyszun

. HaGmonenue siBeHnit cMauyuBaHUs M KaWJUISIPHBIX SIBICHUN

. HabGmonenue TenioBoro pacuiapeHus Tl

. I3menenune naBneHus ra3a mpu M3MEHEHHH 00bEMa M HarpeBaHUM WIIA OXJIAKICHUHN
. [IpaBuiia u3mMepeHus TeMrnepaTypbl

. Bugap! Teronepenaun
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. OXytakJieHre Mpu COBEPIICHUH PAOOTHI

9. HarpeBanue nipu coBepiieHuu paboThl BHEITHUMH CHUIIAMH
10. CpaBHEHHE TEIUIOEMKOCTEN PA3IMUHbBIX BEIIECTB

11. HaGnronenne kueHus

12 .HabnropeHre moCTOSIHCTBA TEMIIepaTyphl IPHU TUIaBJICHUU
13. Moaenu TEIUIOBBIX ABUTATEIIEN

Jlabopamopnuie pabomul u onvimaol

1. OnbITHI IO OOHAPYKEHHUIO JEHCTBUS CHII MOJIEKYJIIPHOTO MPUTIKEHUS

2. OnbBITH IO BBIPAIIMBAHUIO KPUCTAIIJIOB TIOBAPEHHOM COJIM MJTK caxapa

3. OnbITHI IO HAOTIOJCHHUIO TETJIOBOTO PACIIUPEHHSI TA30B, JKUIKOCTEN 1 TBEPABIX TEI

4. OmpeneneHue JaBlIeHUS BO3lyXa B OaJUIOHE IIITPHUIIA

5. OnbBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh JIaBJICHHsI BO3JyXa OT €ro o0bhEMa U HarpeBaHus WIH
OXJIKIECHHS

6. [IpoBepka rumoTe3bl TMHEHHOM 3aBUCUMOCTH JIJTMHBI CTOJIOMKA KUKOCTH B TEPMOMETPUUECKON TpyOKe
OT TEMIIEPATYPHI

7. HabmroieHne n3MeHeHUs] BHYTPEHHEH SHEPTHH Tela B pe3ylibTaTe TEIUIonepeaud U paboThl BHEIIHUX
CHII

8. MccrnenoBaHue sBICHUS TETIOOOMEHA MPU CMEITUBAHUU XOJIOIHOM U TOpsiueld BOIbI

9. OmpeneneHne KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJIOH MPH TEINIOOOMEHE ¢ HArPEThIM
METALUTUIECKUM IITUHAPOM



10. Onpenenenne yaeabHOU TEMIOEMKOCTH BEIIECTBA
11. UccnenoBanue npouecca UCIapeHust

12. Onpenenenne OTHOCUTEIBLHOM BJIAXKHOCTHU BO3/1yXa
13. Onpenenenuie yaelbHOM TEIJIOTHI MIJIaBICHUS JIb/1a

Paznen 2. 3HeKTpI/I‘lGCKI/Ie H MAarHUTHBIC SIBJICHUSA

Dnektpuzaius Ten. [[Ba pona anekTpuueckux 3apsaoB. Bzanumo aelictBue 3apsikeHHBIX Tel. 3akoH Kynona
(3aBI/ICI/IMOCTI) CHJIbI B33HMOI[€I>'ICTBI/I$I 3apPsOKCHHBIX TCJI OT BEJIMYUHBI 3apA10B U paCCTOAHUA MCKIAY TeﬂaMI/I).

Dnekrpudeckoe noje. Hanpspsk€HHOCTD 3JCKTPUYECKOTO MO, [I[pUHIUI CYTIepIIO3UIINHT IIEKTPUISCKIX
moJjieil (Ha KaueCTBEHHOM YPOBHE).

Hocwutenu snextpuueckux 3aps10B. DIeMeHTapHbIN deKTpruueckuil 3apsia. Ctpoenue aroma. [IpoBogHuku
U IUIEKTPUKH. 3aKOH COXPAHEHUS AIIEKTPUYIECKOT0 3aps/ia.
DneKTpuyecKuil TOK. Y CIOBHSI CYILIECTBOBAHUS AIIEKTPUUECKOT0 TOKa. MICTOUHHMKH MOCTOSIHHOTO TOKA.

JlefcTBUS 3IIEKTPUUECKOTO TOKa (TEIIOBOE, XUMUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUN TOK B JKUAKOCTAX
U Ta3ax.

Onexrpuueckas nenb. Cuna Toka. JnekTpuyeckoe HanpsbkeHne. ConpoTHBIIEHNE IPOBOIHUKA. Y I€TIbHOE
COIIPOTHBIIEHHE BemecTBa. 3akoH Oma i yaacTka renu. [lociaenoBaTensHOE U MapauieTbHOE COSIMHEHNE

IIPOBOAHHKOB.

PaGota 1 MOIIHOCTD AnieKTpudecKkoro Toka. 3akoH Jxxoymns— JleHna. DaexkTpuyeckue 1eny U NoTpeOuTenn
aNIeKTpuYecKoil sHepruu B ObITy. KopoTkoe 3ambIkaHuE.

ITocTossHABIE MarHuTHEL. B3anmMoaeHcTBHE NMOCTOSHHBIX MarHuToB. MarauTHoe nojie. MaruuTHoe moJjie
3eMJI U €ro 3Ha4YeHue Ui )KkM3HU Ha 3emuie. OnbIT Opcreaa. MarHuTHOE MoJIe SJIEKTPUUYECKOrO TOKA.
[IpumeHeHne 3JIeKTPOMarHuToB B TEXHHUKE. [[eiCTBME Mar HUTHOTO TMOJI Ha MPOBOJIHUK C TOKOM.

DJIEKTPOABUTATENb MOCTOSHHOTO TOKa. VICIOJIb30BaHKE AIIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U
Ha TPaHCIOpTE.

Omnbiter @apazes. SBneHne aneKTpoMaruHuTHON HHAYKIKH. [IpaBuio Jlenna. Dnexkrporeneparop. CriocoOb!
MOJIyYEHUS DIIEKTPUYE CKOW SHEPTUH. DIEKTPOCTAHIIMU Ha BO3OOHOBIISIEMBIX HCTOYHUKAX YHEPTHH.

Jemoncmpayuu

DnexTpusanus Tei

JIBa posia 3IIeKTPUUECKHUX 3apsSA0B U B3aUMOJICHCTBUE 3aPsKEHHBIX Tell
YCTpoicTBO U IEUCTBUE IEKTPOCKOTA

DnekTpocTaTU4ecKass MHIYKIUs

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsJI0B

[TpoBOAHMKY U TUAIEKTPUKU

Mo ienupoBaHye CUIOBBIX TUHUM SJEKTPUUYECKOTO MO

S Al o e

M cTOYHUKH TTOCTOSIHHOT'O TOKa

e

JlelicTBUS 2IEKTPUUECKOTO TOKA

10. DnekTpuUecKHil TOK B )KUIAKOCTH

11. I'a30BB1#1 pa3psig

12. 3mepenue cuiibl TOKa aMIepMETPOM

13. U3mepenne 3eKTpUYECKOTO HAIpPSHKEHUsT BOJIBTMETPOM

14. PeoctaT 1 MarasuH CONpOTUBICHUN

15. B3auMoieiicTBHE ITOCTOSHHBIX MAarHUTOB

16. MoaenupoBaHue HEBO3MOKHOCTH pa3/iefieHUs MOJ0COB MarHura 17.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB

18. OnsIT Opcrena



19. MarnuTHOE€ 1oJie TOKa. DJIEKTPOMAarHut

20. [leficTBHE€ MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM 21 DIEKTpoABUraTesb MOCTOSIHHOTO TOKA
22. UccnenoBanue sIBIICHUA 3JEKTPOMArHUTHOM MHIYKIIMU

23. OnbiTel Dapanes

24. 3aBUCUMOCTb HAlpaBJICHUS UHYKIIMOHHOTO TOKa OT YCJIOBHMM €ro BOSHUKHOBEHUS

25. DNeKTporeHepaTop NOCTOSSHHOTO TOKa

Jlabopamopnuie pabomul u onvimal

OI1IBITEI IO Ha6J'IIOIICHI/IIO QJICKTPU3aluU TCII I/IHI[YKIII/IGﬁ " IpHU COITPUKOCHOBCHNU
HCCHCHOB&HI/IC IICfICTBPI?I SJICKTPUYCCKOTO IOJIA Ha IPOBOAHHUKHA U JUBJICKTPHUKU
COopka 1 mpoBepKa padOThI IEKTPHUSCKOH IETH MOCTOSHHOTO TOKA

N3mepenue u perynupoBaHue CHIIbI TOKa

AP e

N3mepenue u perynupoBaHue HaPsDKEHUS

6. HccnepoBaHue 3aBUCMMOCTH CUJTBI TOKA, UYIIETO YE€PE3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha PE3UCTOPE

7. ONbITBI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTH DJIEKTPUIECKOTO COMPOTUBIICHHS TPOBOJHUKA OT €r0 JIJTUHBI,
TIJIOIIA/T TIOTIEPEYHOTO CEYSHUS U MaTepHasia

8. TlpoBepka mpaBwIIa CIOKEHUSI HAMPSHKEHUINA TPHU TIOCIIEIOBATEIILHOM COCTMHEHHUH JIBYX PE3UCTOPOB

9. TlpoBepka mpaBusia Ajsi CUJIBI TOKA MIPH MapauIeTbHOM COSTMHEHUN PE3UCTOPOB

10. Onpenenenne paboThl AMEKTPHUIECKOTO TOKA, HIYIIETO Yepe3 PEe3UCTOP

11. Onpenenenne MOITHOCTH AIEKTPUUECKOTO TOKA, BBIACISIEMON HA PE3UCTOPE

12. UccnegoBanue 3aBUCUMOCTH CHJIBI TOKA, UIIYIIETO YEPE3 JIAMIIOUKY, OT HAIIPSHKEHUS HA HEU

13. Onpenenenune KIIJI narpeBarens

14. UcciaenoBanye MarHUTHOT'O B3aNMMOJIEHCTBUS IIOCTOSIHHBIX MarHUTOB

15. M3yueHne MarHuTHOTO TOJISI TIOCTOSIHHBIX MAarHUTOB MPU UX 0OBEIUHEHUH U pa3/IeJICHUH

16. MccnegoBanue NEUCTBUS SJIEKTPUUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY

17. OnbIThL, JEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIBI B3aUMOJICHCTBUS KaTyIIKU C TOKOM U MarHuTa ot
CHWJIBI TOKA U HalpaBJICHUS TOKA B KAaTYyILIKe

18. M3ydyeHue neicTBUs MarHUTHOTO MOJIsl HAa MPOBOIHUK C TOKOM

19. KoncrpyupoBanue u u3ydeHHe pabOThl AJIEKTPOABUraTEIIs

20. Uzmepenue KII] anexTpoaBUraresibHOM yCTaHOBKHU

21. OnbITHI IO UCCEIOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHAYK MU UCCIEI0BAaHUE U3MEHEHUM
3HAYEHUS U HAMPaBJICHUS UH JYKIIMOHHOTO TOKA



IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

N3zyuenne ¢pusuku B § Kj1acce HAMPaBJICHO HA JIOCTHKEHUE 00YJaIOUIMMHCS TUYHOCTHBIX,
MeTanpeIMETHBIX U IPEJAMETHBIX PE3Y/IbTaTOB OCBOCHUS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATDBI
Ilampuomuueckoe gocnuTanue:
— TpOSIBIIEHUE HHTEpPECA K NCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKON (PM3UUECKON HAYKH;

— LIEHHOCTHOE OTHOILIEHHUE K JTIOCTHKEHUSAM POCCUICKUX YUEHBIX (PU3UKOB.

I'pasxcoanckoe u 0yxo6Ho-nHpagcmeennoe 6ocnumanue:
— TOTOBHOCTb K aKTUBHOMY YYaCTHUIO B 00CYKJI€HUU OOIIECTBEHHO -3HAYMMBIX U ITHUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IIPUMEHEHUEM JIOCTHKEHUIN PU3UKH;

— OCO3HAaHUC BaAXKHOCTU MOPAJIbHO-3TUYCCKUX ITPUHIUIIOB B ACATCIIbBHOCTHU y‘IéHOFO.

Icmemuueckoe socnumanue:
— BOCHPHUATHE ICTETUYECKUX Ka4eCTB GU3NYECKON HayKH: €€ rapMOHUYHOTO MMOCTPOEHHUS], CTPOTOCTH,

TOYHOCTH, TAKOHUYHOCTH.

Ilennocmu nayunozo nosnanus:
— OCO3HaHUEC IECHHOCTHU q)HSquCKOﬁ HAayYKHM KaK MOIITHOT'O MHCTPYMCHTA ITO3HAHUA MHUPa, OCHOBBI
Pa3BUTHS TEXHOJIOTUA, BAXKHEHIIIEH COCTABIISIONIEN KYIbTYPHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON NESTEbHOCTH.

Dopmuposanue Kynbomypot 300p06ba U IMOUUOHATILHO20 O1A2ONONYYUA:
— OCO3HaHHE [IEHHOCTH 0OE30MacHOT0 00pa3a KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDE,
BaYKHOCTHU IMPaBHJI OE30MIACHOTO MOBEJICHUSI HA TPAHCIIOPTE, HA I0POrax, C AIEKTPUUECKUM U TEIJIOBBIM
00opynoBaHUEM B JOMAIIHUX YCIOBHSIX;
— c(hopMHUPOBAHHOCTH HaBbIKa pedIeKCHH, TPU3HAHNE CBOETO MIpaBa Ha OMIMOKY U TaKOro e MpaBa y

APYroro 4€joBEKa.

Tpyooeoe eéocnumanue:
— aKTHBHOE Y4acTHE B PELICHUH NPAKTUYECKUX 3aJau (B paMKaxX CEeMbH, ILIKOJIbIL, TOPOAa, Kpast)
TEXHOJIOTHYECKON U COLMAIbHON HAIPaBIEHHOCTH, TPEOYIOLINX B TOM YUCIIE U (PU3NYECKUX 3HA

HUN;— WHTEpeC K MPaKTHUYECKOMY H3y4eHHUIO TIpodeccuil, CBsI3aHHBIX C (PU3UKOIL.

IKonozuueckoe eocnumanue:
— OpHUCHTAUHA Ha IPUMCHCHUC (1)I/ISI/I‘ICCKI/IX 3HAHUU JJI9 peuicHus 3a/ia4 B obOmactu OKp}I)KaIOH_[eﬁ
CpCabl, IINIAHUPOBAHUS ITOCTYIIKOB U OLICHKH UX BO3MOXKHBIX MOCJEACTBUM IJIA OKPY)KaIOHJCﬁ

CpeAbl;— OCO3HAaHHC r100aJIbHOTO XapaKTepa 3SKOJOTHYCCKUX HpO6J’ICM PIl'IyTeﬁ HX pCHICHUS.

Aoanmauusa 00yuarouiezoca K U3MeHAIOUWUMCA YC108UAM COUUATbHOU U RPUPOOHOUL CPedbl:—
MOTPeOHOCTH BO B3aWMO/ICHCTBUY TIPU BHITIOJTHEHUH UCCIIEIOBAHUHN U MPOSKTOB (PU3UIECKOM
HAMPaBJIEHHOCTH, OTKPBITOCTH OTBITY M 3HAHUSM JIPYTHX;

— TMOBBIIIEHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeITeIbHOCT;

— HOTpC6HOCTL B (I)OpMHpOBaHI/II/I HOBBIX 3HaHI/II71, B TOM YHCJIC (I)OpMy.]'IHpOBaTB nacu, INMOHATHA,



TUTNOTE3bl 0 (PU3NYECKUX OOBEKTaX U SBICHUSIX;

— OCO3HaHHE JCPUIMTOB COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH B 001acTH (DU3HKHY;

— IJJAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHNUN HOBBIX (PH3UUYCCKUX 3HAHMIA,

— CTpeMJICHUE aHATTM3UPOBAThH U BBISIBJIATH B3aMMOCBSI3U IMPUPOJIbI, 0OIIECTBA K SKOHOMHKH, B TOM
YHCIIe C UCIOIh30BaHUEM (U 3MUECKUX 3HAHUIA;

— OIICHKA CBOUX JICHCTBUH C YIETOM BIIMSIHHSI HA OKPYXKAIOIIYIO CPEy, BO3MOYKHBIX IJI00ATBLHBIX

HOCJIEACTBUH.

METAINIPEAJMETHBIE PE3YJIbTATHI
YHUuBepcalbHbIC IO3HABATEIHHBIC JCHCTBHS
bazoevie nocuueckue oeiicmeusn:
— BBISBIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH 0OBEKTOB (SIBIICHUH ),
— yCTaHaBJIMBATh CYIICCTBCHHBIN MPU3HAK KJIACCU(DUKAIIMHA, OCHOBAHHUS JUTSI 0000IICHUS U CPABHEHUS;
— BBISBIISTH 3aKOHOMEPHOCTH ¥ IIPOTUBOPEUHS B PACCMaTPUBACMBIX (aKTaX, JAHHBIX U HAOIIOJCHUSX,
OTHOCSIINXCS K (PU3HUE CKUM SBIICHUSIM;
— BBIABJIATH PUIHHHO-CIICJCTBCHHBIC CBS3H MTPH M3YYCHUN (PU3MUCCKHUX SBJICHUH H ITPOIIECCOB;
JIeNIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JICTYKTHBHBIX M HHIyKTHBHBIX YMO3aKIIOUCHHA, BEIJIBUTATh
TUTIOTE3bI O B3aMMOCBS3SIX (DU3MUCCKUX BEIIMYMH;
— CaMOCTOSITEIHLHO BBIOMPATh CIIOCO0 pemieHus yaeOHol pu3ndeckoii 3a1auu (CpaBHEHNE HECKOIBKUX
BapUAHTOB peIlIeHus, Bbl 00p Hanboiee MOIX0SAIIEro ¢ YYETOM CaMOCTOSITEIbHO BbIICICHHBIX

KpUTEPHUEB).

ba3zoevle uccneoosamenwvckue oelicmeus:
— HCTOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHMS,
— TPOBOJMTH IO CAMOCTOSTEIIBHO COCTaBJICHHOMY IIAHY OTIBIT, HECIIOKHBIN (PH3NUECKU
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHNE (PHU3UUECKOTO SIBICHUS;
— OILICHMBaTh Ha MPUMEHUMOCTb U IOCTOBEPHOCTh MH(OPMAITHIO, TIOJIYYCHHYIO B XOJI€ UCCIICIOBAHHUS
WJTU DKCIIEPUMEHTA;
— CaMOCTOSTENBbHO (OPMYIUPOBATH 000OIIEHNUS U BEIBOJIBI 110 PE3yabTaTaM MPOBEAEHHOTO
HaOJIIOIEHHS, OIIbITA, UCCIIENOBAHMA;
— TMPOTHO3MPOBATH BO3MOXKHOE JaJIbHEHIIICE pa3BUTHE (DU3MUECKUX MTPOIECCOB, a TAKKE BBIIBUTATh

MMpEAIOJIOKCHUA 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Paboma c ungpopmayueii:
— TPUMEHSTH PA3JINYHbIE METOIbl, HHCTPYMEHTHI M 3alIpOChl IPU MOUCKE M 0TOOpe MH(OpMaIK WK
JAHHBIX C YYETOM IPEJI0KEHHON yueOHOH (pu3nueckoil 3a1auu;
— aHAJIU3UPOBaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH MH(POPMAIIMIO PA3IMYHBIX BUI0B U (hopm
IIPE/ICTaBIICHMS;
— CaMOCTOSTENIbHO BRIOMPATh ONTHUMAJIBHYIO (POPMY MpeACTaBIeHUs HHPOPMALIUU U WILTIOCTPUPOBATh

peuracMbIC 3ala4i HE CJIOKHBIMU CXEMaMU, IHUarpaMMamu, WHOM rpa(pm(oﬁ n ux KOM6I/IH3.I_II/I}IMI/I.

YHI/IBCpcaJ'IBHBIC KOMMYHUKATUBHBIC JeiCTBUSA



Obwenue:

— B X0J1e 00CYy)XKJIeHHs y4eOHOTO MaTepuraa, pe3yabTaToB JIA00OPATOPHBIX pabOT U MPOEKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY 00CYXTaeMOW TEMBI U BHICKA3bIBATh MJICH, HAIICJICHHBIC HA DEIICHUE 3a7a9d U
noiiep)kanue 01aroxenaTeaIbHOCTH OOLICHNUS;

— COIOCTABJIATH CBOU CY)KJCHHS C CY)KJICHUSIMH JPYTUX YYaCTHUKOB JIajiora, 0OHapy>KUBaTh
pasiiniaue U CXoaCTBO HO3I/IIII/H>'I; BbIpaXXaTb CBOIO TOYKY 3pCHHUA B YCTHBIX U ITIMCbMCHHBIX TCKCTAX,
MyOJIMYHO TPEACTABIISATH PE3YJIbTAThI BHIIIOJHEHHOTO (PHM3UYECKOTO OMBITa (IKCIIEPUMEHTA,
HCCTIEI0BaHUs, TIPOEKTA).

Coemecmuasn oeamenbHOCMb (COMPYOHUYECHE0):

— TOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHHON ¥ MHIUBUIYaTbHON PabOTHI MPU PEIICHUN
KOHKPETHOM (pr3nyecko mpoOIemMsl;

— TMPUHUMATH [IeJId COBMECTHOM ACSITEIIbHOCTH, OPTraHU30BhIBATH JIEHCTBUS 10 €€ JOCTHKEHUIO:
pacrnpeiensaTh poyik, 00CYX1aTh MPOIECCHl M Pe3yIbTaThl COBMECTHOU pabOThI; 0000111aTh MHEHHS
HECKOJIBKUX JIIOACH;

— BBITIOJIHATh CBOIO HaCTh pa6OTLI, AOCTUTasA KAYCCTBCHHOI'O pE3yjibTaTa 10 CBOCEMY HAIIPABJIICHUIO U
KOOPAUHHUPYA CBOU }16171 CTBU C APYTrUMHU YICHAMHU KOMAaHBI,

— OIICHMBATh KAYECTBO CBOETO BKJIaJa B OOMINN TPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEITEHO
chopMyIUPOBAHHBIM YYACTHUKAMH B3aMMO/ICHCTBHS.

YHuBepcanbHbI€ PETYIATUBHbBIC ICUCTBUSA

Camoopzanumuuﬂ:

— BBISIBJISATH TPOOJIEMBI B )KU3HEHHBIX U YICOHBIX CUTYalUsIX, TPEOYIOMINX TSl peleHUus PU3NIECKUX
3HAHWM;

— OPUEHTUPOBATHCS B PA3IMYHBIX MMOJX0AaX MPUHATHUS PEeLICHUHN (MHAUBUAYAILHOE, IPUHSATHE
pEIIeHUs B TPYIIIE, IPUHITHE PEIICHUN TPYIION);

— CaMOCTOSITEJILHO COCTAaBJIATh aJITOPUTM pelieHus] GU3NYECKOM 3a/1a4u WK TUIaHa UCCIIEAOBAaHUS C
y4ETOM MMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh Mpe/iaraeMble
BapUAHTHI PEIICHUM;

— JienaTh BIOOP U OpaTh OTBETCTBEHHOCTD 32 pPEIlICHHUE.
Camoxonmpons (pegpnekcusn):
— JIaBaTh a/ICKBaTHYIO OLICHKY CUTYaIlUH U MpeJJiarath IiaH e€ n3MEHEHUS;

— OOBSICHATH NPUYMHBI JOCTHKEHHS (HETOCTH)KEHUS) Pe3yIbTaTOB IESATEIbHOCTH, AaBATh OLIEHKY
pUOOPETEHHOMY OTIBITY;

— BHOCHUTDH KOPPCKTUBHI B ACATCIBHOCTD (B TOM YHMCJIC B XO/I BBIIIOJTHCHU (1)I/I3I/I‘IGCKOI"O HUCCICIOBaHUA
nIn HpOCKTa) Ha OCHOBC HOBBIX O6CTO$[TCJ'ILCTB, HN3MCHHUBIINXCA CI/ITyaHI/Iﬁ, YCTAHOBJICHHBIX OI_HI/I6OK,
BO3HHKIIINX pr,HHOCTeI\/’I;

— OIICHUBATHL COOTBCTCTBUEC PE3YyJibTAaTa LECIN U YCIIOBUAM.
3M014u0HaJleblﬁ UHmeieKkm:

— CTaBUTh ce0s Ha MECTO APYroro 4e€jioB€Ka B XOJC CIlopa WK JUCKYCCHUU HAa HAYUYHYIO TEMY,
IMOHUMATb MOTHUBLI, HAMCPCHHA U JIOTUKY APYyroro.



Ilpunamue ceoa u opyzux:

— TpU3HABaTh CBOE MPAaBO Ha OIIMOKY MPH pelIeHUH PU3NUECKUX 3a1ay MU B YTBEPKACHUAX HA
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HNPEIMETHBIE PE3YJIBTATbBI

IIpenmeTHBIE pe3yabTaThl HA 6a30BOM YPOBHE JOJDKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y 00YJArOIINXCS
YMCHHM:

— MHCIOJIb30BaTh MOHATHS: Macca U pasMepsl MOJIEKYJI, TEIUIOBOE JBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSHHS BEIIECTBA, KPUCTAJUINYECKHE U aMOp(HBIE Tela, HACBHIIIEHHBIA U HEHACHI-
LIEHHBIN Map, BIAKHOCTh BO3yXa; TEMIIEPATypa, BHYTPEHHSsI SJHEPIUs, TEIJIOBOW JIBUTATENb;
AJIEMEHTAPHBIN AIEKTPUYECKUH 3apsl, SIIEKTPUYECKOE I10JIE, TPOBOIHUKH U TUIJIIEKTPUKH, ITO CTOSTHHBIN
JNEKTPUYECKUI TOK, MArHUTHOE I10JIE;

— pa3nuyaTh SABJIEHUS (TEIIOBOE paclliipeHue/cxaTie, Terionepeaada, TerIoBoe paBHOBECHE,
CMa4yuBaHME, KaMWUISPHBIC SIB JICHUS, UCTIApEHHE, KOH/ICHCAIIMSI, TUIABJICHNE, KPUCTAJUTH3AIUs
(oTBepeBaHME), KUIIEHUE, TETUIONEpeada (TeTUIONPOBOTHOCTh, KOHBEKIIHS, H3ITYICHHE); dJICKTPU3AITUS
TeJl, B3aMMOJICHCTBUE 3aPsA0B, TEHCTBUSI JIEKTPUIECKOTO TOKA, KOPOTKOE 3aMBbIKAHHE, B3aUMOJICHCTBIE
MarHuTOB, JICUCTBUE MArHUTHOTO TI0JISl HA TIPOBOJHUK C TOKOM, DJIEKTPOMArHUTHAsT MHIYKIIHS ) TIO OTTH -
CaHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OTIBITOB, IEMOHCTPHUPYIONIUX JTaHHOE (HU3UIECKOE
SIBJICHHE;

— pacro3HaBaTh MPOSBIECHHE W3YUYEHHBIX (U3NYECKUX SIBJICHUHN B OKPYXKAIOLIEM MUpPE, B TOM YHCIIE
(uznueckue SBICHUS B MPUPO/JIE: TOBEPXHOCTHOE HATSKEHNUE U KallWJUISIpHbIE SIBJICHUSI B IPUPOJE,
KpUCTAILJIBI B IpUpoae, n3nyuenue CoiHIla, 3aMep3anue BOJ0EMOB, MOPCKUE OpH3bl, 00pa3oBaHUe
pOCBI, TyMaHa, UHesl, CHera; JIEeKTPUUECKUE SBJICHUS B aTMOc(hepe, FIMEKTPUUECTBO KUBBIX OPraHU3MOB;
MarHuTHOE 1oJje 3emiu, Apeid Moo coB, poJib MArHUTHOTO TOJIS 71 KU3HU Ha 3eMIie, MOJISIPHOE CHU-
SIHUE; TIPU 3TOM NEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YUeOHYI0, BBIJICJATH CYILIECTBEHHBIE
CBOMCTBa/MpU3HAKN (PU3NYECKUX SBJICHUN;

— OIIMChIBATh U3YYCHHBIC CBOICTBA TEI U (1)I/ISI/II‘IGCKI/I6 SABJICHUSA, UCIIOJIb3YA (bHSquCKI/Ie BCIIMYHHBI
(TeMnepaTypa, BHYTPCHHAA SOHCPIuid, KOJIMYCCTBO TCIUVIOTHI, YACIbHAA TEMI0EMKOCTh BCHIICCTBA,
YAClbHasd TCIUIOTA IVIaBJICHUA, YACIbHAsA TCIIOTA napoo6pa30BaHI/I>1, yYA€IbHasA TCILUIOTa CropaHusa
TOIIJINBA, KOSCI)CI)I/II_II/IGHT MOJIE3HOI'0 JEHUCTBUS TEILUIOBOM MalllnHbl, OTHOCHUTCJIBHASA BJIA)KHOCTB BO31yXa,
SHGKTpI/I‘IeCKI/Iﬁ 3apsan, Cujia TOKa, SJICKTPUICCKOC HAIIPAKCHUEC, COIIPOTUBJICHUEC ITPOBOJHUKA, YACIIBHOC
COIIPOTHUBJICHUEC BCUICCTBA, pa60Ta W MOITHOCTD JJICKTPHUYCCKOI'O TOKa); IIpH OIMUCAHUM ITPABHUJIBHO
TpPaKTOBATb q)HSHqGCKHﬁ CMBICIJI UCITIOJIB3YCMBIX BCJIIMYUH, 0003HAYEHUS U CAMHHNIBI q)HSI/I‘ICCKI/IX
BCIINYMH, HAXOAUTH q)OpMy.HBI, CBA3BIBAIOIIUC NAHHYIO (bHBH‘ICCKYIO BCJIMYNHY C APYTUMH BCIINUMHAMU,
CTPOUTH Fpa(l)I/IKI/I HU3YUYCHHBIX 3aBHCUMOCTEN (1)I/I3I/I‘IGCKI/IX BCIIMYHH,

— XapaKTepHu30BaTb CBOMCTBa TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUS U ITPOLCCChI, UCTIOJIb3YSl OCHOBHBIC
TTOJIOKCHU S MOJICKYJIIPHO-KUHCTHU 4ecKou TCOPHU CTPOCHUS BCUICCTBA, IPUHIHII CYTICPIIO3UIHNN MoJiel
(Ha Ka4CCTBCHHOM ypOBHC), 3dKOH COXpaHCHUA 3apsa/iad, 3aKOH Owma AJIg ydaCTKa ICTin, 3aKOH IL)KOYJIH -
.HCHI_[a, 3aKOH COXpPAaHCHUS SHCPIrUU; IIpU 3TOM NaBaTh CJIIOBCCHYIO (I)OpMYJ'II/IpOBKy 3aKOHa U 3alluChIBaATb
€ro MaTCMaTUICCKOC BBIPAKCHUC,

— OOBSCHATH (PU3NUECKUE MPOLIECCH U CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallui
MPAKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa: BBIABIATH IPUUUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BsIC-
HeHue u3 | - 2 IoTH4ecKuX 11aroB ¢ ornopoii Ha 1 - 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBIICHHM,
(GU3NYECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH; pemarh pacyéTHbIC 3aJaui B 2 - 3 NeCTBHUS, HCIIONIb3YS



3aKOHBI U (JOPMYJIBI, CBSI3bIBAIOIINE (PM3NUECKUE BETMUYMHBI: HA OCHOBE aHAJIN3a YCIOBUS 3a/1a4n
3alMChIBAaTh KPaTKOE YCIOBUE, BBISBIIATH HEAOCTATOK JAaHHBIX JUISl PELIEHU 3a]1a4l, BHIOUPATh 3aKOHBI
1 GopMyIibl, HeOOXOAUMBIE IS €€ PEeIICHUs, TIPOBOJUTH PACUYETHI M CPABHUBATH MOJIyYCHHOE 3HAUCHHE
($U3N4eCKOil BETUYNHBI C U3BECTHBIMU JaHHBIMU;

— pacClio3HaBaTb Hp06JIeMBI, KOTOPBIC MOKHO PCHIUTD IIPU IMTOMOIITHN (1)I/IBI/I‘ICCKI/IX MCTOIOB; UCIIOJIb3Yyd
OIMMCAaHUC UCCIICAOBAHMs, BEIACIIATE IIPOBCPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL ITPABUJIBHOCTL IIOPAAKA
MMPOBCACHUA UCCIICAOBaHM:, ACJIaTh BbIBOIbI;

— TIPOBOJMTH OIBITHI IO HAOIIOACHUIO (U3NIECKUX SIBICHUHA W (PU3NIECKUX CBOICTB TEI
(KanuIsipHbIE SBJICHMS, 3aBUCUMOCTb JIaBJICHUS BO3/AyXa OT €ro 00béMa, TeMIlepaTypbl; CKOPOCTH MPO-
1[ecca OCTHIBAHUS/HAarPEeBaHUS IPU U3TYUYECHHH OT [[BETA M3JTyUaroIIel/OTII0MIA0nIe MTOBEPXHOCTH;
CKOPOCTb MCIIapEHUs BOJIbI OT TEMIIEPATYPhI )KMJIKOCTH U IIJIOLIAAN €€ IOBEPXHOCTH; DIEKTPHU3ALUS TE
U B3aMMOJICHCTBHE IEKTPUUECKUX 3apAI0B; B3aUMO/IEHCTBUE TIOCTOSTHHBIX MarHUTOB, BU3YyaJIU3alIUs
MarHUTHBIX M0JIEH IOCTOSTHHBIX MarHUTOB; JIE€HCTBUSI MarHUTHOTO I0JISI HA IPOBOJHUK C TOKOM,
CBOMCTBa 3JIEKTPOMAarHuTa, CBOMCTBA AIEKTPOABUraTelIsl MIOCTOSIHHOTO TOKa): (OpMYIMpPOBAThH
IIpOBEpsiEMbI€ MPEAIOJI0KEHHS], COOMpaTh YCTAHOBKY U3 IIPEI0KEHHOTO0 000pYyI0BaHMs; OMUCHIBATh
XOJ1 OTIbITa U (GOPMYIUPOBATH BHIBObI;

— BBIIIOJHATH MMPAMBIC U3MCPECHUA TEMIICPATYPhI, OTHOCHUT! €JILHOI BJIa)KHOCTH BO311yXa, CUJIbI TOKA,
HAIps>XKCHUA C UCITOJIb30BAHMEM aHAJIOTOBBIX HpI/I60pOB n JaTYUKOB (bHSquCKI/IX BCJIIMYWH, CPAaBHUBATH
pe3ynbTaThl U3MEPEHUH C YIETOM 3aJaHHOM a0COTIOTHON OTPENTHOCTH;

— TMPOBOJAMTH MCCIICIOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOW BEJTMYHUHBI OT IPYTOM C
WCIIOJIb30BAHUEM MPSMBIX H3MEPEHUH (3aBUCUMOCTh CONPOTHRIICHUS TIPOBOTHUKA OT €T0 JJINHBI,
TIJIOIIATA TTOTIEPEYHOTO CEYCHUS U YICIBHOTO COMPOTUBIICHUS BEIECTBA MMPOBOIHNUKA; CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOJIHMK, OT HAMIPSYKEHUS Ha IMTPOBOIHUKE; UCCIICIOBAHNE MTOCIIEI0BATEILHOTO U Ta-
paUIeTbHOTO COSAMHEHUH TPOBOTHUKOB): TJIAHUPOBATH UCCIIEAOBAHUE, COOMPATh YCTAHOBKY U
BBITIOJTHATE U3MEPEHUS, CIACAYS MPEAT0KEHHOMY IIIaHy, (PUKCHPOBATH PE3yJIbTAThI OJTY4CHHOU
3aBMCHMOCTH B BHJIC TaOJIMI] U TPaPUKOB, J€JIaTh BHIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHMS;

— MPOBOAUTH KOCBEHHBIE U3MepeHUsl (PU3NUECKUX BENUYHH (yIeIbHas TeIJI0OEMKOCTh BEIIECTBA,
COMPOTHBIICHUE MMPOBOIHUKA, Pa00OTa U MOILIHOCTb AIEKTPUUECKOTO TOKA): TNIAHUPOBATh U3MEPEHUS,
coOuparh SKCIEPUMEHTANILHYIO YCTAHOBKY, CJIEYsI MPEAIOKEHHON HHCTPYKIIMH, U BBIYUCTISATD
3HAYEHUE BEIUYUHBL;

— coOmrofaTh npaBuiia TEXHUKH 0€30MacHOCTH IpU paboTe ¢ 1abopaTopHBIM 000pyI0BAaHUEM;

— XApaKTCPHU30BaATb IIPUHIUIIbL HeﬁCTBHH N3YYCHHBIX HpI/I60pOB U TCXHUYCCKUX YCTpOﬁCTB C OHOpOﬁ
Ha X OIMKUCaHUA (B TOM 4YHCJIC: CUCTEMA OTOINICHHA IOMOB, THI'POMETDP, IIapoOBasa Typ6I/IHa, aMIICpMETp,
BOJIbTMCTD, CUETYHK BHCKTquCCKOﬁ OHEPTHUHU, SJICKTPOOCBCTUTCIILHBIC HpI/I60pLI, HarpeBaTCJIbHbIC
3J'IeKTp0HpPI60pI>I (HpI/IMepH), QJICKTPUYCCKHUC ITPCAOXPAHUTCIIN, SJICKTPOMATHUT, DJICKTPOABUTATCIIb
IIOCTOAHHOTI'O TOKa), HCIIOJIB3Yyd 3HAHUA O CBOMCTBaX (1)H3I/I‘ICCKI/IX SIBIICHUIN U H606X0):[I/IMLIG
(I)I/IBI/ILICCKI/IG 3aKOHOMCPHOCTHU;,

— paclio3HaBaThb NPOCTHIC TCXHUYCCKHUC YCTpOﬁCTBa 1 U3MCPUTCIIbHBIC HpI/I60pH o CXEMaM U
CXCMATUYHBIM pUCYHKaAM ()KHI[KOCTHBIfI TCPMOMCETP, TCPMOC, ICUXPOMETP, TUTPOMETP, ABUTATCIIb
BHYTPCHHCTO CropaHusd, 3JICKTPOCKOII, pCOCTaT); COCTaBJIATh CXEMBbI JICKTPUUCCKUX Lenei ¢
MOCJICAOBATCIIbHBIM U MAPAJUICIIbHBIM COCANHCHUCM 2JICMCHTOB, pa3jindyas YCIOBHBIC 0003HaYCHUS
QJICMCHTOB 3JICKTPUYCCKUX ueneﬁ;

— TPUBOJUTH IPUMEPHI/HAXOAUTh HH(OPMAIIHIO O TPUMEpPaxX MPaKTUYECKOTO UCTIONb30BaHUS



(bu3MUeCKUX 3HAHUI B MOBCETHEBHOW KU3HU sl 00ecrieueHrs: 0€30MacHOCTH MPHU 0OpaIeHHH ¢ TPUOo-
pamMu M TEXHHMYECKUMHU YCTPOUCTBAMH, COXPAHECHHS 3I0POBbS U COOIOICHUS HOPM IKOJIOTUYECKOTO
MIOBEJICHUS B OKPY’KaIOIIEH Cpeae;

— OCYUIECTBIATh TOUCK HH(pOpMAIMU (PU3NYECKOTO CcoJiep:KaHus B ceTH MHTepHeT, Ha OCHOBE
UMEIOIINXCS 3HAHUH U IyTEM CpaBHEHUS IOTIOJHUTEIBHBIX HCTOYHUKOB BBIIENIATH HH(POPMAITHUIO,
KOTOpasi SBJSETCS MPOTUBOPEUNBOI MIIM MOYKET ObITh HEJJOCTOBEPHOM;

— HCII0JIb30BATh IIPU BHINIOJHEHUH YUEOHBIX 3aJaHUH HayYHO-TIONYJISIPHYIO JUTEPATyPy (PU3UUECKOTO
COJZIepKaHus, CIIPaBOYHbIE MaTepualbl, pecypchl cetu VIHTepHeT; BIageTh IpuéMamMmu
KOHCTIEKTHUPOBAHUS TEKCTA, MPeoOpa3oBaHus HHPOPMALUH U3 OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

— CcO03/1aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKHE YCTHBIE cOOOIeHUs, 000011ast nHpopManuo u3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COJEPKAHUS, B TOM YHCIe MyOIMYHO IPEACTABISTh PE3YIbTaThI
MIPOEKTHOM WJIM MCCIIEA0BATEIBCKON AESITENbHOCTH; IPU 3TOM I'PaMOTHO MCHOJIb30BaTh U3yUEHHBIN
MOHATUIHBIN anmapaT Kypca (U3UKH, COMPOBOXKIATh BBICTYINIEHUE TIPE3EHTAIINEH;

— IIPH BBITIOJIHEHUH Y4€OHBIX IPOEKTOB U HCCIeI0BaHNN (U3NYECKUX MPOIIECCOB paclpeaesiTh
00513aHHOCTH B TPYIIE B COOTBETCTBUU C NMOCTABIEHHBIMH 3a/1a4aMHU, CJIEIUTh 32 BHINOJIHEHUEM IJIaHa
NeUCTBUI U KOPPEKTUPOBATH €T0, a/IEKBATHO OLICHWBATh COOCTBEHHBIN BKJIA]] B AEITEIbHOCTD IPYIIIIbI;
BBICTPaNBaTh KOMMYHUKAaTUBHOE B3aUMO/JIEHCTBHE, MTPOSBIISS TOTOBHOCTh pa3peiiaTh KOHQIUKTHI.



TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HanmeHoBaHue pa3iesioB H TeM
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KOHTPOJIbHbIE
padoTbl

HpaKTHYeCKHe
padoTbl

Jarta
H3yYeHHUst

Bl/l)llxl ACATCIbHOCTH

Bunsi,

hopMmbI
KOHTPOJIS

DiekTpoHHBIE (HH(PPOBBIE)
o0pa3oBaTejbHbIE PecypChl

Paznen 1. TensoBble siBJAeHUS

1.1. | Crpoenne u cBoiicTBa BemecTBa

HabuntoeHue u MHTEPIIPETALUs ONBITOB, CBH/CTEIBCTBYFOLIUX 00 aTOMHO--
MOJICKYJISPHOM CTPOCHHH BEIIECTBA: OIBITH C PACTBOPEHUEM PA3JIUYHBIX
BEILIECTB B BOJE;

Pemrenue 3a/1a4 1o OLEHNUBAHUIO KOJMYECTBA ATOMOB HJIM MOJIEKYJ B €THHUIIE
00bEMa BeleCTBa;

OO6bsicHeHHE OPOYHOBCKOTO IBUKCHHS, ABJICHUS U PY3UHH pasIHdnii MEeX 1y
HUMH Ha OCHOBE IOJIOKEHHH MOJEKYJISPHO-KHHETHYECKOH TEOPUHU CTPOCHUS
BEIECTBA;

OOBsICHEHHE OCHOBHBIX Pa3IMYUii B CTPOCHUH Ta30B, KUAKOCTEH U TBEPIBIX TEN
C UCTOJIb30BAHUEM IOJIOKEHUH MOJIEKYIAPHOKHHETHYECKOH TEOPUH CTPOCHHS
BEIIECTBA;

AHanu3 npakTHYeCKUX CUTyalHil, CBI3aHHBIX CO CBOMHCTBAMHU I'a30B,
KUJKOCTEH U TBEPIBIX TEl,

VYernblii
01poc;
KonrposbHas
padora;
[TpakTuueckas
padora;
TectupoBanue;

Poccuiickas JJICKTPOHHAs LIKOJIa
https://resh.edu.ru/subject/28/8/

SIKnace
https://lwww.yaklass.ru/p/fizika#program-
8-klass

1.2. | TensoBbie mpoueccs
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O6ocHOBaHHUE NIPABHI U3MEPEHHUS TEMIIEPATYPBI;

Habnronenue 1 00bsCHEHHE ONBITOB, AEMOHCTPHPYIOIUX H3MEHEHHE
BHYTPEHHEi DHEPIuH Tela B pe3yIbTaTe TeIUIonepe1aul 1 paboThl BHEIIHHX
cu;

HccnenoBanue sBiIeHUs TENI000MEHA IPY CMELIMBAHUH XOJIOAHOH M TOpsUeH
BOJIBI;

Onpeenenne (M3MEpeHNe) KOJMYECTBA TEIUIOTbI, IOTYy4EHHOTO BOJIOH NpH
TEMI000MEeHe ¢ HarpeThIM METaTIHIECKUM UIHHAPOM;

OmnpepeneHne (M3MepeHne) yAeIbHOH TEIIOEMKOCTH BEIIECTBA;

Pemenue 3a1a4, CBA3aHHBIX C BEIYMCICHUEM KOIMYECTBA TEIIOTH 1
TEMI0EMKOCTH HPHU TEMI000MEHE;

OO6bscHEHUE ABNCHUIT HCIIAPEHHS H KOHACHCAIIMH HAa OCHOBE aTOMHO -~
MOJIEKYJIAPHOTO YUCHHS;

Habnronenue u 00bsCHEHHE IPoLecca KHIICHHS, B TOM YHCIE 3aBUCHMOCTH
TEMIIEpaTyphl KUIICHHUS OT AaBICHHS;

Omnpepenenne (M3MEPEHNUE) OTHOCUTEIbHO M BIaXKHOCTH BO3/yXa;

Pemenue 3amad, CBA3aHHBIX C BEIYUCICHHEM KOJIHYECTBA TEILIOTH B IPOLECCax
TeIUIONepeady IPH IUIABICHUH U KPHCTALTH3alHHU, HCIAPCHUH H
KOHJIEHCAIUN;

Amnanu3 paboThl # 00bACHEHNE IPHHIUIIA JEHCTBUS TEIIOBOTO IBHIaTels;
Bhluncienne KOIHYecTBa TEIIOTHI, BEIASIAIONMET0oCs IPU CTOPaHHH
pa3auuHBIX BUAOB Tornusa, u KIIJ[ xurarens;

O6cyskaeHne 9KOTOTHIECKUX MOCIEeICTBHI HCIIONb30BaHUS JBUTaTeNeH
BHYTPEHHETO CTOPAHMUs, TEIIOBBIX U rHApodIexTpocTannuil (MC — skomorus,
XUMHA):

VeTHbIR
01poc;
Kontponbhas
paboTa;
ITpakTuueckas
paboTa;
TecTupoBanue;

Poccuiickas 31eKTpOHHAs 1Ko
https://resh.edu.ru/subject/28/8/

SIKnace
https://www.yaklass.ru/p/fizika#program-
8-kla

Hroro mo paszeny
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Paszen 2. DaekTpuyecKkne H MarHUTHbIE SIBJEHHS




2.1. | dneKTpHYeCKHE 3aPAIBL. 7 HaburoneHue 1 IpOBEICHHE OIBITOB 110 IEKTPH3ALUH Tl IIPU Vernblit Poccuiickas 3neKkTpoHHas LIKOJIa
3apsiikeHHBIE TeJIa H UX CONPUKOCHOBEHHH U HHIYKIHCH; 0I1poc; httpSZ//I’ESh.EdU.rU/SUbjECt/ZS/S/
B3anMMojeiicTBHe Habntonenue u 00bsiCHEHHE B3aUMOICHCTBHS OJTHOMMEHHO M Pa3HOMMEHHO TecTupoBanue;

3apsHKEHHBIX TEJ; Jlukraut, SAKnace

OObsicHeHHE SBICHHUIT 2JIEKTPU3ALNH NIPH CONPUKOCHOBEHUH TeJ M HHIYKIHEH ¢ https://www.yaklass.ru/p/fizika#program-
HCIOJIB30BAHUEM 3HAHUH O HOCHTENSAX JIEKTPUYECKUX 3apsi0B B BEIIECTBE; 8-kla

Pacro3naBaHue ¥ 00BSICHEHHE SBICHUHN dIEKTPH3ALHUHU B IIOBCEIHEBHOM XHU3HU;

2.2. | TIoCTOSIHHBII 3JIEKTPHYECKMI 20 HabnroneHue pa3anyHbIX BUAOB ACHCTBUS JJIEKTPUUECKOTO TOKA VYernblii Poccuiickas anekTpoHHas wKojIa

TOK 00HApyKEHUE TUX BUJIOB IEHCTBUS B IIOBCEAHEBHOI KU3HU; onpoc; https://resh.edu.ru/subject/28/8/
C6opka 1 UCIBITaHHUE YICKTPHIECKOH LEIH MOCTOSHHOIO TOKa; KontponsHas
V3mepeHue cUiIbl TOKA aMIIepMETPOM; padora; SIKnace
U3MepeHne 31eKTPUYECKOro HAPSKEHHS BOJIBTMETPOM; [paktuueckas | https://www.yaklass.ru/p/fizika#program-
HccnenoBanue 3aBHCUMOCTH CHIIBI TOKA, IPOTEKAIOILET0 Yepe3 PEe3UCTOp, OT pabora; 8-kla
COMPOTHUBIICHUS PE3UCTOPA U HANMPSDKEHUSHA PE3UCTOPE; TecTupoBanue;
IIpoBepka npaBuiIa CIOXKEHUS HAIPSIKEHUIT IPU MOCIEA0BATEILHOM
COEIMHEHNHU JIBYX PE3HCTOPOB;
ﬂpOBepKa npaBnna JUIA CHUJIBI TOKa l'lpl/l napanneanOM COCITMHCHHUH
PE3UCTOPOB;
PeureHue 3aja4 ¢ ucrnosap3oBanneM 3akona Oma u popmyi pacuéra
9IEKTPHIECKOTO COMPOTHBICHHS IPU MOCIEI0BATEIbHOM U MapaieIbHOM
COEIMHEHNH [POBOHUKOB;
Onpepenenne paboThl HMEKTPUIECKOT0 TOKA, MPOTEKAIOILET0 YePe3 PE3UCTOP;
OmnpeeneHne MOIHOCTH 3IEKTPHUECKOr0 TOKA, BBIEIAEMOI Ha pe3ncTope;
OO6bscHEHHE yCTPOUCTBA H MPHHI[UIA IEHCTBHSA JOMAIIHUX
9JIEKTpOHArpeBaTeNbHBIX MPHOOPOB;
OO6bscHEHNE IPHYUH KOPOTKOTO 3aMBIKaH U U NPUHIIUNA AeHCTBHS IIaBKUX
TpeJOXpaHuTeNeH;
Pemenne 3agau ¢ ucnonab3oBanueM 3akona Jxoyns—IJlenua;
2.3. | MarHuTHbIE SIBJEHUS 6 HccenenoBanue MarHUTHOTO B3aUMOACHCTBHS MOCTOSIHHBIX MAarHUTOB; YcrHbli Poccuiickas 3neKTpoHHas WIKOJIa
W3ydenne sABICHHS HAMATHHIUBAHHS BELIECTBA; 0mpoc; https://resh.edu.ru/subject/28/8/
IIpoBenenue ONBITOB, AEMOHCTPHPYIOMHX 3aBHCHMOCTh CHJIBI B3auMoJelcTBUs | KonTponbHas
KaTYIIKH ¢ TOKOM M MAarHuTa OT CHJIbI M HANPaBICHUS TOKA B KaTYIIKe; paborta; SKnace
AHanu3 cuTyanuii IpakTHYECKOTo IPUMEHEHHS deKTpoMarnuToB (B 6brToBbix | Ipaktuueckas | https://www.yaklass.ru/p/fizika#program-
TEXHUYECKUX YCTPOHUCTBAX, TPOMBIIIICHHOCTH, MEULIUHE); paboTa; 8-kla
W3ydenue qeicTBUSI MArHUTHOTO 1OJIS HAa IPOBOAHUK € TOKOM; TecTupoBanue;
W3ydenne necTBUs HMIEKTPOABUTATEIS;
PacnozHaBaHue n aHaIN3 Pa3IUYHBIX TPUMEHEHHUI IEKTPO ABUTATECH
(TpaHcnopT, OBITOBBIE YCTPOICTBA U D.);
2.4, | DnekTpoMarHuTHas WHAyKuus | 4 OIBITH 10 HCCIEN0BAHUIO ABICHHUS JIEKTPOMArHUTHON MHIYK IIUH: Verustit Poccniickas meKTpoHHAs IKOA
AceieJOBaHNEe N3MEHEHN 3HAYCHHS U HATPABICHHS HHAYKIIHOHHOTO TOKa, 0rpoc; https://resh.edu.ru/subject/28/8/
KonTponbnas
paboTa; SKnacc
[paktnueckas | https://www.yaklass.ru/p/fizika#program-
pabora; 8-kla
TecTtupoBanue;
JluktaHT;
Hroro mo pazaeny 37
PesepHOE Bpems 3




OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

12




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIAA YYEHUKA

®dusuka 8 kinacc/[lepeimkun A.B., OO0 «/IPODA»; AO «M3natensctBo [IpocBerieHuey;
BBenure cBO#l BapuaHT:

METOANYECKHUE MATEPUAJIBI UISA YYUTEJIA

®dusuka. 7—9 xnaccel : pabodas nporpamma k muHIE YMK A. B. [lepbrukuna, E. M. I'yTHUK : yueOHO-
Meronudeckoe nmocodue / H. B. ®unonosuy, E. M. I'yrtauk. — M. : Jlpoda, 2017. — 76, [2] c. ISBN 978-5-358-
19225-6

Odunonosuy, H.B. ®usuka. 7 ki.: Terpaap sl JabopaTOpHBIX padoT K yueOnuky A.B. [lepbrmkuna / H.B.
®dunonosuy, A.I'. BockausH. — 5-¢ uzn., crepeotun. — M.: apoda, 2019. — 48 c.: mi1. — (Poccuiickuii yueOHUK).

ISBN 978-5-358-21541-2

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OUIIN bank 3aaHMil 1J1s OLIEHKH €CTECTBEHHOHAYYHOU IPaMOTHOCTH
http://oge.fipi.ru/os/xmodules/gprint/index.php?
theme_guid=3D32C8CD6BBBAC304D7A582B5A3ED87A&proj_guid=0CD62708049A9FB940BFBB6EOAQIECCS
Poccuiickas anekTpoHHAas MIKOJa

https://resh.edu.ru/subject/28/8/

SKnacc

https://www.yaklass.ru/p/fizika#program-8-kla



MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA

YYEBHOE OBOPYJOBAHHUE

CrnpaBoyHble TaOIHIIBI, pa3aTOYHBIN MaTepua, pabodyne TeTpaau, yaeOHUKH.

OBOPYJIOBAHMUE JIJISI TIPOBEJIEHUS JIABOPATOPHBIX, MIPAKTUYECKHX PABOT,
JEMOHCTPALIMIA

Kommnsrotep, TeneBuszop, 1adbopatopHoe 00opynoBaHue (IITATUBBI, BECHl C HAOOpaMU TUPEK, MEH3YPKH,
CTaKaHbI, TEJA JUII KAIOPUMETPHH, TeJIa HempaBHWIbHOU (Gopmbl, JTaGopaToOpHBIN KOMIUIEKT I10
MOJIEKYJISIpHOM (pU3KKeE U TepMOAMHAMUKe, JIabOpaTOpHBIM KOMIUIEKT MO 3JIEKTPOIMHAMUKE).






