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MNOSACHUTEJIBHAS 3AIITUCKA
PaGouas mporpamma kypca «Dusuku» ana 8 kiaacca MBOY «llnogoBast cpennsas mkona umenu H.A.BonkoBa» cocraBieHa B

COOTBCTCTBUH CO CICAYIOIIMMU HOPMATUBHBIMU JOKYMCHTAMU:

v

v

v

®denepanbHblil 3akoH OT 29.12.2012 1. Ne 273-®3 ( pen. Ot 31.07.2020r.) «O6 ob6pazoanuu B Poccuiickoit @eneparum» (C U3M.
u jo1t., Berynui B cuty ¢ 01.09.2020)

denepanbHblii TOCYAapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHAAPT cpeaHero oomiero obOpa3zoBaHus (YTBEpKIEH NPUKA30M
MunuctepcTBa oopasoBanus u Hayku Poccuiickort @enepamuu ot 17 mas 2012 1. N 413) (pen.11.12.2020)

INocynapcrBennas nporpamma Poccutickoii @enepanun «Pa3zputue oopazopanus» (YTeepxkaena [loctanoBnenuem [IpaBurenscTBa
P® or 26.12.2017 N 1642 (pen. ot 22.02.2021) «OO6 yTBep>KIACHHUU TOCYJapCTBEHHOI mporpammbl Poccuiickoit deneparnmu
«Pa3BuTHne obpazoBanus» nata oopamenus: 10.03.2021)

[Tpuka3 MunuctepctBa mnpocBenieHusi Poccuiickoit ®@epeparmu ot 18.05.2023 Ne 370 "OO6 yrBepxaeHuu ¢enepaabHOR
00pa3oBaTebHON TPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus"

CanlluH 2.4.3648-20 «CaHuTapHO-3MHAEMHOJIOTHYECKHE TPeOOBAHUS K OPTaHU3AIIMSAM BOCIIUTAHUS M O0yYEHHsI, OTAbIXA U
03710pOBJIeHUS AeTeil 1 Mojoaexm» Ne28 ot 28.09.2020r.

®dwuzuka. 7-9 knaccel: paboune nporpammbl 1o yueoHukam A.B. Tleppimkuna, @50 E.M. I'ytHuk / aBt.-cocT. I'.I". TentokoBa.-
W3zn. 2-e. — Bonrorpan: Yuutens, 2018. — 82 c.

VYuebnsiii ian MBOY Ilnogosas CII (paccMoTpeH u yTBEpXk/eH Ha 3acenaHuu negarorudeckoro Cosera mpotokorn Ne 1 ot
29.08.2023r., mpuka3 Ne 202 ot 29.08.2023r.)

OOIT COO MBOY Ilnonosas CIII (paccMoTpeHa M yTBEp)KJeHa Ha 3acefaHuu negarorudeckoro Cosera mpotokon Ne 1 ot
29.08.2023r., mpuka3 Ne 202 ot 29.08.2023r.)

Metoanyeckie peKOMEHJAlMK M0 CO3/JaHUuI0 M (YHKIMOHMPOBAHMIO JAETCKUX TexHomapkoB «KBaHTOpHymM» Ha 0a3e
o0meo0pa3oBaTenbHBIX OpraHu3anuii (yTB. pacmopspkeHneM MUHHCTEpCTBa MpocBemeHus: Poccuiickoit ®Denepanuu  oT
12.01.2021 Ne P-4).

[Tporpamma paccumntana Ha 68 4. KoHTponbHBIX paboT — 4, madopaTopHbix padboT — 13. [IpenonaBanue BeaETcst Mo yU4eOHHUKY

®usuka.8 kinacc. A.B. Ilépsikun, A.WU. Banos. IIpocsenienue, M., 2021r.



OOyuenue ocyuiectBisercs npu nogaepxke lLleHTpa oOpazoBaHMs ecTeCTBEHHO-Hay4yHOH HarpasieHHOCTH «Todka pocray,
KOTOpBI  CO37aH s pa3BUTHSA y OOYYarOIIUXCS €CTECTBEHHO-HAyYHOW, MaTeMaTH4eCcKoid, WH(POPMAIMOHHOW TPaMOTHOCTH,
(opMHUpPOBaHNS KPUTHUECKOTO U KPEaTMBHOTO MBIIIJICHHS, COBEPIICHCTBOBAHUS HABBIKOB €CTECTBEHHO-HAYYHOM HAIPaBIE€HHOCTH, a
TaKXkKe IS IPAaKTUIEeCKO 0TpabOTKH y4eOHOTro MaTepHaia rmo yueoHomy mnpeamery «Duznkay.

OBIIAS XAPAKTEPUCTUKA KYPCA

[koapHBIN Kypc GU3UKH - CHCTEMOOOPA3YIOLIUH /17151 €CTECTBEHHOHAYYHBIX Y4eOHBIX IPEIMETOB, MOCKONBKY (hU3UYECKHE
3aKOHBI JIEXKAT B OCHOBE COJIEP)KaHHUS KYPCOB XUMHH, OMOJIOTUH, Teorpaduu U aCTPOHOMUH.

dusuka -HayKa, u3ydarolas Haubosee o01ue 3aKOHOMEPHOCTH SIBJICHUM MPUPOABI, CBOWCTBA U CTPOCHHE MAaTEPUU, 3aKOHBI €€
nBokeHUs. OCHOBHBIE TTOHATHUS (PU3UKHU U €€ 3aKOHBI HCIOJIB3YIOTCSA BO BCEX €CTECTBEHHBIX HAayKaX.

®u3nka N3y4aeT KOJINYECTBEHHbIE 3aKOHOMEPHOCTH PUPOJHBIX SIBJIEHUN U OTHOCUTCS K TOYHBIM HayKaMm. Bmecre ¢ Tem
TYMaHHUTapHBIH MOTeHIMAN GU3UKU B (OPMHUPOBAHUH OOIIEH KAPTHHBI MUPA U BIMSHUHM HA KAUECTBO KH3HH YEJIOBEUECTBA OUEHb BBICOK.

®u3uka -3KCnepruMeHTaNbHas HayKa, U3ydarouiasi IpUpOaHbIE SBJICHUS ONBITHBIM MyTeM. [locTpoeHneM TeopeTudecKkux Moaenei
¢u3nka gaet 00bsACHEHHE HAOII0AaeMBIX SBICHUH, (OPMYIHPYET PU3NIECKUE 3aKOHBI, TPEICKA3bIBACT HOBBIC SIBJICHHS, CO3/IaCT OCHOBY
JUTSl IPUMEHEHUS OTKPBITHIX 3aKOHOB IPUPOBI B YEIOBEUECKOM NMpakThKe. PU3NUECKHUE 3aKOHBI JIEKAT B OCHOBE XUMHYECKUX,
OMOJIOTUYECKUX, ACTPOHOMHUECKUX SIBJICHUU. B crily OTMEUeHHBIX 0COOCHHOCTEH (PH3UKHU €€ MOXKHO CUNTaTh OCHOBOHN BCEX
€CTECTBEHHBIX HaYK.

B coBpemeHHOM MuUpe poiib (PU3UKH HEPEPHIBHO BO3PACTAET, TAK KaK OHA SIBISIETCS OCHOBON HAYYHO-TEXHUYECKOTO IpOorpecca.
Hcnonb3oBanue 3HaHui 10 QU3MKE HEOOXOAUMO KaXA0OMYy JUIsl pEHICHUS TMPAKTUYECKUX 3a/1a4 B IOBCEAHEBHOW KHU3HU. Y CTPOUCTBO U
MIPUHIUN JEHCTBUS OONBIIMHCTBA MPUMEHIEMBIX. B OBITY U TEXHHKE TPUOOPOB U MEXAHU3MOB BIIOJTHE MOTYT CTAaTh XOPOILEH
WJUTFOCTPALIMEN K U3y4aeMbIM BOIPOCAM.

Hesn n3ydyeHus: GU3NKU B OCHOBHOM IIKOJIE CIIETYOIIHUE:

® pa3BUTHE MHTEPECOB U CIIOCOOHOCTEHN. yUaluxcs Ha OCHOBE Mepeayd UM 3HAHUHW U OTbITa MTO3HABATEIILHOW U TBOPUECKOU
JEeATEIbHOCTH;
® [OHMMAaHHUE YYALIMMHUCS CMBICIIa OCHOBHBIX HAYYHBIX TOHSATHH U 3aKOHOB (PM3UKH, B3aMMOCBSI3U MEKIY HUMU;
e (opMUPOBAHUE y yHalIUXCsl MPEACTABICHUH O (U3NYECKOI KapTHHE MUpA.
JlocTKeHHe ITHX 1ieJiei o0ecrieunBaeTcs pelieHneM CIeAyIOMNX 3a/1a4:
® 3HAKOMCTBO YYAIIHUXCS C METOI0M HayYyHOT'O IO3HAHUS M METOJaMU UCCIIEI0BaHUS OOBEKTOB U SIBICHUH MTPUPOIBI;

® HpI/IO6peTeHI/Ie yYdalmuMHucsa 3HAaHUM O MCXaHUYCCKHUX, TCIUIOBBIX, J3JICKTPOMArHUTHBIX H KBAHTOBLIX SABJICHHUAX, (1)I/ISI/ILIGCKI/IX
BCIIMYNHAX, XaPAKTCPUIYIONIUX OTHU SABJICHUS,



e (dopMUpOBaHME Y Yy4YallUXCsl YMEHUH HaONI0AaTh NPUPOJHBIC SBJICHUS M BBINOJHATH OIBITHI, J1a0OpaTOpHbIE pPabOTHI U
9KCHEPUMEHTAIbHbIE HCCIEIOBAHUSA C HCIIOJIB30BAaHHUEM HM3MEPHUTEIbHBIX NMPUOOPOB, IIMPOKO MPUMEHSIEMBIX B MPAKTHYECKOI
KU3HU;

® OBJIAJICHHE YYallUMUCA TaKHUMH OOIICHAyYHBIMU MOHATHUAMHM, KaK MPHUPOAHOE SIBICHHE, SMIMPUYECKH YCTAHOBIICHHBIM (axT,
npobiemMa, TUIIOTe3a, TEOPETHUECKUI BBIBOJI, Pe3yJIbTaT SIKCIEPUMEHTAIBHOMN MPOBEPKH;

® [IOHMMaHHE YYallUMUCA OTIMYMHA HAyUHBIX JAHHBIX OT HENPOBEPEHHON HH(POpPMAIMH, EHHOCTH HAYKH JUIsl YAOBJIETBOPEHUS
OBITOBBIX, IPOU3BOACTBEHHBIX U KYJIbTYPHBIX TOTPEOHOCTEH YenoBeka.

COILEPKAHHUE KYPCA ®U3UKU B 8 KIIACCE
IToBTOpenue maTtepuasa 7 kiaacca (3 yaca)
I. TeruioBbIe siBJIeHMs (22 yaca)
Buaytpennss snHeprus. TemmoBoe aBwxkeHue. Temmneparypa. Temnonepemaua. HeoOpatumocts mporiecca Ttemionepenadn. CBszb
TEMIEPATyphl BEIIECTBA C XAOTHYECKUM JBIKEHHEM ero vactull. CrocoObl M3MEHEHHUS BHYTPEHHEW SHEpruu. TermIonpoBOIHOCTD.
KonmuecTBo TemnoTel. Y aenbpHas TermnoeMKocTh. KonBeknus. M3mydyenue. 3akoH COXpaHEHUs YSHEPTUH B TEIUIOBBIX Ipolieccax. [InaBienue
W KpUCTajIM3anus. Y IeibHasl TeIuioTa ruiaBieHus. ['paduk miaBnenus u orBepaeBanus. [IpeoOpasoBaHue 3HEPrUM MpU U3MEHEHHIX
arperaTHOTO COCTOSTHUS BelecTBa. Micnapenne n koHAeHcarus. Y IeJpHas TeIuioTa mapoodpa3oBaHus U KoHaeHcauy. Pabora mapa u raza
npu pacumupenuu. Kunenue xxuakoctu. Bnaxuocts Bo3ayxa. TemnoBble ABUTaTENN. DHEPrUsl TOIUIMBA. Y IeJIbHAS TEIJI0Ta CTOPAHMUS.
Arperatsble cocTostHus. [IpeoOpa3oBanue sHepruu B TemnoBbix nauratensix. KIIJ[ TermoBoro npuratesns.
Dponmanvuasn nabopamopuasn paboma.
2.CpaBHEHHE KOJIWYECTB TEIJIOTHI TIPU CMEIIMBAHUH BOJIBI Pa3HOM TEMIIEPaTypHI.
3.M3MepeHue yienbHON TEIIOEMKOCTH TBEPIOTO Tea.
I1. DnexkTpuyeckue siBJIeHUs U 3JIeKTPOMATHUTHBIE siBJIeHHs (32 yaca)
DnekTpu3anus Tell. DIeKTpudeckuil 3apsaa. Bzaumoneiicteue 3apsiaoB. JIBa Buja 3M€KTpUUYECKOro 3apsaaa. JJUCKpPEeTHOCTD AIEKTPUUECKOTO
3apsia. DIEKTPOH. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3apsiia. IJIeKTpudeckoe mose. Dnekrpockorn. Ctpoenne atoMoB. OObsICHEHUE
3IEKTPUUECKUX sIBJIECHUM. [IpOBOHUKHN 1 HEIPOBOAHUKH 3JIEKTpUUECTBA. J{eiCTBUE 3JIEKTPUUECKOrO MO Ha SJIEKTPUUECKUE 3apsibl.
[TocTostHHBIN SMeKTpUYeCKHil TOK. VICTOYHWKH 3JeKTpuyeckoro Toka. HocuTenum CBOOOTHBIX SJIEKTPUUYCCKUX 3apsI0B B MeTallax,
KUJKOCTAX U ra3zax. DJIeKTpuyecKas 1enb U ee cocTtaBHble yacTu. Cuna Toka. Eqununel cubl Toka. AMnepmerp. M3mepenne cuiibl TOKa.
Hanpspkenue. Equaniet Hanpsprkenus. BonstMerp. M3Mepenne HanpsiKeHUsI. 3aBUCUMOCTh CHITBI TOKA OT HaINPSDKEHUS.
Conporusnenne. Eqununel conporuBieHus. 3akoH Oma Jisl yyacTKa 3JIEKTpUUECKOM uenu. PacdyeT compoTHBIIEHHSI MPOBOJIHUKOB.
VnensHoe conpoTtusienue. [Ipumepsl Ha pacyeT COMPOTUBIICHUSI TPOBOAHUKOB, CHIIBI TOKA U HanpsbkeHus. Peoctatel. [locnenoBarensHoe
Y NapajuieJIbHOE COEIMHEHUE TPOBOIHUKOB. J{eCTBUS 3JIEKTPUUECKOTO TOKA



3akon [Ixoynsa - Jlenna. Paborta snekTpuueckoro Toka. MOIIHOCTh 3JIEKTPUYECKOr0 TOKA. ENMHUIBI pabOThl 3MEKTPUYECKOTO TOKA,
IpUMEHseMble Ha MpakTHKe. CUETYMK DSJIEKTPUYECKONM DSHEPruU. OJEKTpOHArpeBaTelIbHbIE MNpUOOpHL. PacueT 31eKkTposHepruw,
notpebnsgeMoil ObITOBbIMU TpuOOpaMu. HarpeBaHue NPOBOJHUKOB SJICKTPUYECKUM TOKOM. KoaudecTBO TEmIOTHI, BBIIEIsIEMOE
IIPOBOJHUKOM ¢ TOKOM. Jlamma HakanmuBanus. Koporkoe 3ambikanue. IIpenoxpanurenu. MarautHoe nose. MarHutHoe 1mosie npsiMmoro
TOKa. MarHuTHele JIMHUM. MarHuTHOE 10JIe KaTyIIKU ¢ TOKOM. DJIEKTPOMAarHuThl U UX npuMeHeHus. [loctossHHble MarHuTel. MaruutHoe
I10JI€ IOCTOSTHHBIX MarHuToB. MaruutHoe nose 3emid. JleficTBre MarHUTHOTO MOJIs1 Ha TPOBOJAHUK C TOKOM. DJIEKTPUUECKH IBUTATENb.
Dponmanvusvle 1a60pamopHvle padomel.

4.CO0pKa 2JIEeKTPUIECKON NN U U3MEPEHUE CHITBI TOKA B €€ PA3IUYHBIX y9aCTKaX.

5.3mepenune HanpsHKeHUs Ha pa3IMuHbIX YYacTKax 3JIEKTPUYECKOW LIETIH.

6.PerynupoBaHue cHIIbl TOKa PEOCTaTOM.

7.MI3MepeHune COnpOTUBIIEHUS TPOBOIHUKA IIPH TOMOIIM AMIIEPMETPA U BOJIBTMETPA.

8.13mepenne MOIHOCTH 1 pabOTHI TOKA B AJIEKTPHUECKOM JTaMIIe.

9. COopka 371eKTpOMarHuTa u UCIbITaHUE ero JeHCTBUS.

10. M3yueHune 371eKTpUUeCKOro ABUIaTessl IOCTOSIHHOTO TOKa (Ha MOJIENH).

II1. CBeToOBbBIE sIBJIeHHUA. (8 YacoB)

Hctounuku cBera.

[IpssMonuHEiHOE pacHpoCTpaHEHUE, OTpakeHHe U mpenomieHue ceta. Jlyd. 3akoH orpaxeHus ceta. Ilnockoe 3epkano. JIun3a.
Ontuyeckast cuna auH3bl. M300pakeHne naBaemoe nuH30U. M3MepeHue (oKycHOro paccTosHusl coOuparomieid JuH3bl. OnTudeckue
npuOopsl. ['ma3 u 3penune. OUkwu.

@ponmanvrsle 1a00pamopHsvle padomul.

11.M3y4yeHue 3akOHOB OTPaXKEHUSI CBETA

12.HaGmroieHue sIBICHUS MPEJIOMIICHHUS CBETa

13.ITomy4ueHue n300pakKeHUs MPH TTOMOIIN JTUH3HI.

IHoBTOpenue (3 yaca)

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA INPOI'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA30BAHUSA

Wzyuenue ¢us3uku Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPaBIEHO Ha JOCTIKEHHE JMYHOCTHBIX, METANpPEIMETHBIX U
IpeIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB.



B pesynbrare m3ydeHus: pU3MKU Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHus y oOyuaromierocss OyayT chopMHpoBaHBI CleayIOIIHNE
JUYHOCTHBIE PE3yJIbTAThI B YACTH:
1) naTPHOTHYECKOT0 BOCTIUTAHUS:

e -TIPOSIBJIICHUE MHTEPEca K HICTOPUH U COBPEMEHHOMY COCTOSTHHIO POCCUICKON (PU3NUECKOI HAyKH;
® - IIEHHOCTHOE OTHOILIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) IPpaKIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI'O BOCIIMTAHUSA

e -TOTOBHOCTH K aKTHBHOMY yYaCTHIO B 00CYKJ€HUU OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX MPOOIJIEM, CBSI3aHHBIX C MIPAKTUYECKUM
MIPUMEHEHUEM JOCTHKEHUN (DU3HKY;
® -0CO3HaHHUE BaXHOCTH MOPAIbHO--OTUYECKUX IPUHLIUIIOB B IEATEILHOCTU YYEHOIO;

3) 3cTeTHYECKOr0 BOCIIUTAHMSI:
® - BOCHPHATHE ICTETHUYECCKUX KA4eCTB (PM3MUECKON HAYKH: €€ TApMOHUYIHOTO MOCTPOCHHUS, CTPOTOCTH, TOUHOCTH, JIAKOHHYHOCTH;
4) HEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

® - OCO3HAaHHC II€HHOCTHU (1)I/IBI/II-IGCKOI\/'I HAayKH KaK MOIIHOTO HWHCTPYMCHTA IIO3HAHWA MHpPaA, OCHOBBI PAa3BUTUA TGXHOHOFI/Iﬁ,
Ba)KHEHIIEH COCTABJISIONICH KYIbTYpHI;
e - pa3BHUTHE HAYYHOU THOOO3HATENFHOCTH, MHTEpPECA K UCCIIE0BATEIbCKOM IeATENbHOCTH;

5) popmupoBaHus KyJbTYpPbl 310POBbSI U SMOLMOHAJILHOIO 0JIArONOTYYHs:

® - OCO3HaHME IIEHHOCTU 0e30macHOro oOpas3a *H3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHPE, BaKHOCTH MpPaBHUI 0€3011acHOro
MOBEJICHUSI HA TPAHCIIOPTE, Ha JIOPOrax, C ANMEKTPHUUECKUM U TEIIOBBIM 000PYA0BAaHHEM B IOMAILIHUX YCIOBUSX;
e -chOopMHPOBAHHOCTDH HaBBIKA pedIeKCHH, TPU3HAHUE CBOETO MIPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa y JAPYroro 4ejJoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

e - AKTUBHOE YYacTHE€ B pELICHMM NPAKTUUYECKUX 3a1ad (B pamMKax CeMbH, OOpa3oBaTeIbHOM OpraHu3aluu, ropoja, Kpas)
TEXHOJIOTHYECKOH 1 COIMATbHON HANPaBJIEHHOCTH, TPEOYIOLINX B TOM YHUCIIE M (PU3NUECKUX 3HAHMIA;
e -HHTEpeC K MPaKTUYECKOMY U3YyUEHHUIO Mpodeccuid, CBA3aHHBIX ¢ (GUBUKOM;

7) IKOJIOTHYECKOr0 BOCIIMTAHUS:



- OpHEHTALUs Ha IPUMEHEeHNE (PU3NUSCKUX 3HAHWUH ISl pELISHUS 33/1a4 B 00JIACTH OKPY KAIOIIEH Cpe/ibl, INTAaHMPOBAHUS IIOCTYTIKOB
Y OLEHKH MX BO3MOXKHBIX IMOCJIEICTBUHN JJIs1 OKPYXKAroIei cpeibl;
- 0OCO3HAHME TJI00AIBHOTO XapaKTepa KOJOTMYECKUX MPOOIeM U IyTel UX pelieHus;

8) aJjanranguu K USMCHAIOIIUMCH YCJIOBUAM COIMAIbHOM U HpHpO)IHOﬁ Cpeabl:

- MOTPeOHOCTh BO B3aMMOJEHCTBHM IPU BBIMOJIHEHUH HCCIEIOBAHUN M MPOEKTOB (hPM3UYECKON HANpaBIEHHOCTH, OTKPHITOCTb
OTIBITY M 3HAHUSIM JIPYTHUX;

- IOBBILIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 NPAKTHYECKYIO IESTeIbHOCTB;

-IOTpeOHOCTH B (YOPMHUPOBAHUM HOBBIX 3HAHHI, B TOM YuCIe (GOPMYIHPOBATH U/IEH, OHSATHS, TUIIOTE3bI 0 (pru3nYecKux 0ObeKTax
U SIBJICHUSX;

- 0OCO3HaHME AePHUINTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEH B 007acTH (PU3UKH;

- INIAHUPOBAHHE CBOETO PA3BUTHSI B IPHOOPETEHNH HOBBIX (pU3NYECKUX 3HAHUI;

- CTpeMJICHHE aHAJIM3MPOBATh U BBIABIISATH B3aUMOCBSI3U MPUPOABI, OOIIECTBA M 3KOHOMHKH, B TOM YHUCIIE C HCIOJIb30BAaHHEM
(bu3nUecKux 3HaHUM;

- OIICHKA CBOMX JICHCTBUI C yUETOM BIHMSHHUS Ha OKPYIKAIOIIYIO CPEIy, BO3SMOXKHBIX TTI00AIBHBIX ITOCIIEACTBUH.

METANPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBoeHus MporpaMMbl N0 (pU3MKe HAa YPOBHE OCHOBHOIO 001Iero oOpa3zoBaHus y oOydaromierocst OyayT cqpOpMUPOBaHBI
MeTanpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIONIME II03HABATCJIFHBIC YHHBEPCAIbHBIE y4YeOHBbIE JICHCTBUS, KOMMYHHKAaTHBHBIC
YHHUBEpCaJIbHbIE YUeOHbIE IEHCTBUS, PErYISITUBHbBIE YHUBEPCAIbHbIC YUeOHbIC ICHCTBHUS.

Ilo3HaBaTeIbHbIE YHHBepPCAJIbHbIE YUeOHbIe AeilicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

BBISBIIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU OOBEKTOB (SBICHUN);

yCTaHaBJIMBATh CYIIECTBEHHbIH MPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS JUIsl 0000OIICHUS U CPAaBHEHUS;

BBISIBJIATH 3AKOHOMEPHOCTH M IPOTHBOPEYHSI B pacCMaTpUBaeMbIX (DaKkTax, JaHHBIX U HAOIIOAEHUSIX, OTHOCAIIMXCS K (pr3nyecKum
SIBIICHUSIM;

BBISBJIATH IPUUMHHO--CJIEICTBEHHBIE CBSI3U IIPH U3yUEHUH (U3NYECKUX ABJICHUN U IPOLIECCOB, AEIaTh BBIBObI C HCIIOJIb30BaHHEM
JIeTyKTUBHBIX U MHIYKTUBHBIX YMO3aKJIIOUCHHUH, BbIJJBUTATh TUIIOTE3bI O B3aMMOCBS3X (PU3MUECKUX BEIUYHH;



CaMOCTOSITENIbHO BbIOMpaTh ciocod perieHus yuyeOHol ¢pu3nueckoil 3aaun (CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIICHHUS, BHIOOD
HauboJee MOAXOAIIETO C YIETOM CAaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciiefoBaTeLCKHE JelCTBUA:

HCIIOJIB30BATh BOIIPOCHI KAK UCCIIEN0BATEIBCKUN HHCTPYMEHT IT03HAHMS;

MIPOBOAUTH MO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHy OIBIT, HECJIOKHBIN (PU3MUECKUN SKCIIEPUMEHT, HEOOJIBLIOE UCCIIEI0BaHUE
(hbU3UYECKOTO SIBICHUS;

OLIEHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTh MH(OPMALIHIO, TOJYYSHHYIO B X0JI€ UCCIIEJOBAHUS MU SKCIIEPUMEHTA;
CaMOCTOATENLHO (hOpMYITUPOBaTh 000OIIEHNUS M BEIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO HAOMIOACHNUS, OIBITA, UCCIIEIOBAHUS;
MIPOrHO3UPOBATh BOZMOXKHOE JlajibHEHIIee pa3BUTHE (PU3NUECKUX MPOLIECCOB, a TAKXKE BBIJIBUraTh IPEJIIOJIOKEHNS 00 X Pa3BUTUU
B HOBBIX YCJIOBHUSIX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

NPUMEHSTh Pa3IMYHbIC METOJbI, MHCTPYMEHTBI M 3alpOChl MPHU IMOMCKE W OTOOpPEe WHGPOPMAIMK WU JAHHBIX C Y4ETOM
MIPeITIOKEHHON yueOHO! (hrU3HUecKol 3a1auu;

aQHAIM3UPOBATH, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATH NH(DOPMAIIUIO PAa3TUYHBIX BUOB U (DOPM MPEICTaBICHUS;
CaMOCTOSITENIFHO BBIOMPATh ONTHMAIBbHYIO (OpPMY TMpEACTaBlIeHUsT HHGOpPMAIMK M WJUTIOCTPUPOBATH pEIIaeMble 3a/lauu
HECJIOKHBIMU CXEMaMH, TMarpaMMaMH, HHOH IrpaduKOi U X KOMOUHAIIUSMHU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE YYeOHbIe JeiicTBUS:

B X0Je OOCyXJeHHUsl y4yeOHOro Marepuana, pe3yibTaToB JIAOOPATOPHBIX pabOT M MPOEKTOB 3aJaBaTh BOIPOCH MO CYIIECTBY
00Cy»X/1aeMOii TeMbI U BBICKa3bIBaTh HJICH, HAIICJICHHbIC HA PEIICHUE 3a/1a4H U TOJIEpyKaHue OJIaroKenaTeIbHOCTH OOIIEeHUS;
COIIOCTABJIAATH CBOM CYXXICHUSA C CYXKACHUAMU JPYTHUX YHACTHHUKOB JUajiora, O6H3py>KI/IBaTI> pas3iniue u CXoaCTBO HOSHHHﬁ;
BBIPAXKAaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MMCHbMEHHBIX TEKCTaX;

yOIMYHO MPEACTaBIATh PE3YJIbTAThl BBITOJIHEHHOTO (PU3HMUECKOTO OMbITA (3KCIIEPUMEHTA, UCCIICA0BAHMS, IPOCKTA);

MOHMMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBHUIYalbHOW paOOThI MPU PELICHHH KOHKPETHOH (U3UYECKOit
pO0OJIEMBI;

NPUHUMATh [IE€JIM COBMECTHOW JESITENbHOCTH, OPraHM30BbIBATH JACHCTBUS MO €€ JOCTH)KEHHIO: PaclpenesTh poiH, 00CykIaTh
MIPOLIECCHI U PE3YJIbTAaThl COBMECTHOM paboThl, 000011aTh MHEHHS HECKOJIBKUX JHO/IEH;



BBITOJIHATH CBOIO YaCTh pa0OThI, JOCTUTAsi KAYECTBEHHOTO pe3yJjibTaTa [0 CBOEMY HANpaBICHHUIO U KOOPIUHUPYS CBOM JICHCTBUS C
JPYTUMU YICHAMU KOMaH/bI;

OIICHMBATh KAayeCTBO CBOETO BKJIaJa B OOLIUN MPOAYKT IO KPUTEPHUSAM, CAMOCTOATEIHHO CPOPMYIHUPOBAHHBIM YYACTHUKAMHU
B3aMMOIECHCTBH.

PeryasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS
Camoopranuszaums:

BBISIBJIATH MPOOJIEMBI B )KM3HEHHBIX M YUE€OHBIX CUTyalUsAX, TPEOYIOLINX A pelieHus] (PU3MUeCKUX 3HAHUI;

OPHEHTUPOBATHCS B PA3IMUYHBIX MOJXOJAX HPUHATHS PEUICHUH (MHAMBUAYAIbHOE, MPUHATHE PEIIEHUs B TPYIIE, NPUHATHE
pelIeHnii rpynmnomn);

CaMOCTOSITENIBHO COCTABIIATh AJITOPUTM pelIeHus (PU3NYECKON 3aJjauu WIN IUIaHA UCCIIEI0BaHMs C y4ETOM MMEIOILIUXCS PECYypCOB
1 COOCTBEHHBIX BO3MOYKHOCTEH, apryMEeHTHPOBATh NpeJiaraéMble BapUaHThI peIleHUi;

JienaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬁMOKOHTpOJIL, AMOLMOHAJIbHBIA HHTEJLJIEKT:

JlaBaTh a/IEKBaTHYIO OLIEHKY CUTYallUH U IpeyiaraTh IIaH €€ U3MEHEHMUS,;

OOBSACHATH NPUYUHBI JOCTHXKEHUS (HETOCTHKEHNUS) pe3yJIbTaTOB ACSITeIbHOCTH, AaBaTh OLEHKY NPUOOPETEHHOMY OIIBITY;
BHOCHTb KOPPEKTHUBBI B ACSITENLHOCTH (B TOM YHCII€ B XOJ BBINOJHEHHUS (PU3NUECKOTO MCCIEIOBAHUS WJIM MPOEKTa) HAa OCHOBE
HOBBIX 00CTOSITENIbCTB, U3MEHUBIIMXCS CUTYalU, yCTAHOBICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHHMBATh COOTBETCTBUE PE3yJIbTaTa LEIH U YCIOBUSIM;

CTaBUTh ceOs Ha MECTO APYroro 4ejoBeKa B XOJi€ CIOpa WM JAMCKYCCUU HA HAyYHYIO TEMY, IOHUMAaTb MOTHBBI, HAMEPEHUS U
JIOTUKY JpYroro;

MIPU3HABAThH CBOE MPABO HA OLIMOKY MpPU pelieHNH (PU3HMUECKUX 3a/1a4 UM B YTBEP)KICHUAX HA HayYHbIE TEMBI U TAKOE YK€ MPaBO

JPyTOTO.

NPEJMETHBIE PE3YJIbTATBI
K xoH1y o0ydeHus B 8 Kiacce NpeIMeTHbIE pE3yIbTaThl HA 0A30BOM ypOBHE JOJDKHBI OTPaXkaTh c(hOPMHPOBAHHOCTb Y O0YyYarOMIUXCA
YMEHMM:



UCII0JIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE JIBMKEHUE aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA,
KpUCTAINTMYECKHEe M aMOp(HbIE Tella, HACBHIIMIEHHBIM M HEHACHIIICHHBIN Map, BIAKHOCTH BO3AyXa, TeMIlepaTypa, BHYTPEHHSS
SHEPTHsl, TEIJIOBOM JBUTATENb, SJEMEHTAPHBIA JJICKTPUUECKUU 3apsif, IJICKTPUUYECKOE I0J€, MPOBOJHUKU M JTUIJICKTPHUKU,
MOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE MOJIE;

paznmuuaTh SBJICHHS (TEIUIOBOE pACHIMPEHHE W CXKaThe, TeIulonepesadva, TEIUIOBOE paBHOBECHE, CMAaudWBaHHUE, KalWJUIIPHBIC
SIBJICHUS1, HCTIApEHNE, KOHJCHCAIINS, TUTaBIIEHUE, KpUCTATH3alus (OTBEpACBaHKE), KUTICHHE, TEIUIoNepeada (TermIonpoBOIHOCTD,
KOHBEKIIUSI, U3TYyUYEHUE), PICKTPU3ALMS TEJ, B3aUMOJICUCTBUE 3apAJIOB, NEUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKAHUE,
B3aUMOJICHICTBHME MAarHUTOB, IEUCTBIE MArHUTHOTO TTOJISl HA TPOBOJTHUK C TOKOM, JICKTPOMArHUTHAS WHIIYKIIHS ) TI0 OTIMCAHUIO UX
XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (DU3UUECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUCHHBIX (DU3MUECKUX SIBICHUH B OKPYKAIOIIEM MUPE, B TOM YHCIIe PU3NIECKUE SIBICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSHKEHHWE W KaNWUIAPHBIC SBJICHUS B MNPUPOJE, KPUCTAIUIBI B Tpupoie, uznydeHue CoiHIA, 3aMep3aHue
BOJIOEMOB, MOPCKHE OpH3bl, 00pa3oBaHHWE POCHI, TYMaHa, WHES, CHETa, DJIEKTPUUYECKHE SIBJICHUS B aTMoOcdepe, dIEKTPUUECTBO
JKUBBIX OPTraHW3MOB, MarHUTHOE T0JIe 3eMJIH, Ipei( MOF0COB, POJIh MATHUTHOTO TOJIS JIJIs )KU3HU Ha 3emile, MOJSPHOE CUSHUE,
MIPH 5TOM MEPEBOIUTH MPAKTHUYECKYIO 33a]]a4y B YUeOHYIO0, BBIICIAThH CYIIIECTBEHHbBIE CBOWCTBA (TIPU3HAKH) (PU3NUECKHX SBJICHHIA,
OIHCHIBATh M3yYEHHBIC CBOMCTBA TEN M (PU3UYCCKUC SIBICHUS, UCTIONB3Ys (QU3NYECKUE BEIMYUHBI (TeMIepaTypa, BHYTPCHHSIS
SHEPTHsI, KOJMYECTBO TEIUIOTHI, yJAeNbHas TEIUIOEMKOCTh BEIIECTBa, yJAeNbHAs TEIUIOTA TIUIABJIICHUS, YyJAETbHAs TEIUIOTa
nmapooOpa3oBaHus, yAeJIbHas TEIJI0Ta CrOPaHUs TOTUIMBA, KOA(DPHUIIMEHT MOJIE3HOTO JeHCTBHSI TETNIOBOM MAIlIMHBI, OTHOCUTEIbHAS
BJI&XKHOCTh BO3[yXa, JJEKTPUUYECKUN 3apsi/i, CUja TOKA, HJIEKTPUUECKOE HANPSKEHHUE, CONMPOTUBIICHUE NMPOBOJHMKA, Y/IEIbHOE
COIMPOTHUBIICHUE BEIECTBA, PA00Ta U MOIITHOCTH IEKTPUUYECKOTO TOKA), IPH ONMUCAHUY MTPABUIIHBHO TPAKTOBATH (DU3MUECKHIA CMBICT
WCIIOIB3YEMBIX BEIWYWH, O0O3HAUCHUS W €IUHMIBI (U3UYECKUX BEJIIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIINE JaHHYIO
(bU3UYECKYIO BEIMYUHY C IPYTUMHU BEJIMYUHAMU, CTPOUTH IPaUKH U3yUYCHHBIX 3aBUCUMOCTEH (DU3NIECKUX BEITUYHH;
XapaKTepu30BaTh CBOWCTBA Tel, (HU3UYECKHE SBICHUS M MPOLIECCHI, HUCIOIb3YyS OCHOBHBIC TIOJOXKEHUS MOJEKYISIPHO-
-KUHETUYECKOW TEOPUHU CTPOCHHUS BEIIECTBA, MPUHIMUIT CYNEPHO3UIMHU MOJIeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXPaHEHHS
3apsna, 3akoH Oma s ydyacTka nenu, 3akoH JDxoyns—JleHia, 3akKOH COXpaHEHHsI DHEPTUU, MPU STOM JaBaTh CIOBECHYIO
(hopMyITMPOBKY 3aKOHA M 3aITUCHIBATh €r0 MaTEMAaTHUYECKOE BBIPAKCHHE;

00BSACHATH (PU3HUECKHE MPOIIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYaIMil IPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJIITH IPUYMHHO CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 TOTMUECKUX IIaroB ¢ ONopoi Ha 1—2 u3y4eHHBIX CBOMCTBA
(u3NYeCKUX SIBICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;



pemaTh pacuéTHbIe 3aaun B 2—3 AEHCTBUS, UCIONb3Ys 3aKOHBI M (DOPMYJIbI, CBsI3bIBaOLINE (DU3MUECKHE BEIMUUHBI: HA OCHOBE
aHaJiM3a yCIOBHA 3a/1a4M 3aIMChIBAaTh KPATKOE yCIOBHE, BBISBIISATH HEAOCTATOK JAHHBIX JUIS PEIICHUS 33]auu, BEIOUPATh 3aKOHBI
1 (hopMyIIbl, HEOOXOIUMBIE ISl €€ PelIeHNs], TPOBOJUTH PAacU€Thl U CPaBHUBATH MOYYEHHOE 3HaYeHNE (PU3NIECKON BEIIMYHHBI C
W3BECTHBIMU JIaHHBIMH;

pacro3HaBaTh IPOOJIEMbI, KOTOPbIE MOKHO PELIMTh MPH MOMOIIM (PU3MUECKUX METO/0B, UCIOJIb3Ys OIMUCAHHWE MCCIEeJOBAHU,
BBIICIIATH IIPOBEPSIEMOE NIPEIIION0KEHNE, OLIEHUBATh IPABUIILHOCTD MOPSIKA IPOBEAEHUS HCCIEA0BaHNUs, 1€IaTh BbIBObI;
MIPOBOJIUTH OTIBITHI 1O HAOMIOACHUIO (PU3NUECKUX SBICHUNA MM (PU3HMUECKUX CBOWCTB TN (KaNWUIAPHBIE SBICHHS, 3aBUCUMOCTb
JaBJIEHUs BO3JyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH IpoLecca OCThIBAHMUS W HAarpeBaHMs MpPHU U3IYyYEHUH OT LIBETa
n3Iyvaronel (moraonaroieil) HOBEpXHOCTH, CKOPOCTh UCTIAPEHNUs BOBI OT TEMIIEPATypPhl KHUIKOCTH U IUIOIAAN €€ IOBEPXHOCTH,
ANEKTpU3alMs Tel WU B3aUMOJECHCTBHE DJIEKTPUUECKUX 3aps/ioB, B3aUMOJEHCTBUE IIOCTOSIHHBIX MArHUTOB, BH3YyalW3aLUs
MarHUTHBIX IOJIEH MOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOIO IOJIS HA NPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHuTa,
CBOMCTBa 3JIEKTPOJIBUTATENsl MOCTOSHHOTO TOKA): (hOPMYyJIHPOBATh IPOBEpsiEeMblE IMPEANONIOKEHHS, COOMpPaTh YCTAaHOBKY W3
MIPEUI0KEHHOI0 000PYJ0BAaHUS, OIMCHIBATH X0 ONbITa U (POPMYIUPOBATH BHIBO/IBI;

BBIIIOJIHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPhl, OTHOCUTENBHOMN BIa)KHOCTH BO3/yXa, CUJIbl TOKA, HAIIPSYKEHUS C UCIIOJIb30BaHUEM
aHaJIOTOBBIX NMPHOOPOB M JATYMKOB (PU3MUECKUX BEITUYMH, CPABHUBATH PE3YJIbTAaThl N3MEPEHUH ¢ yUETOM 3alaHHON aOCOIIOTHON
MOTPEIIHOCTH;

IIPOBOJIUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (U3MYECKOH BEIUYMHBI OT APYro C MCIOJIb30BAaHHEM MPSIMBIX H3MEpPEHUl
(3aBUCHMOCTb CONPOTUBJICHHUS TPOBOIHUKA OT €0 JUIMHBI, IUIOIIAIH TONIEPEUHOT0 CEYCHHUS U yIeIbHOTO0 CONPOTUBIICHHS BEILIECTBA
IIPOBOJHMKA, CUJIBI TOKA, MAYIIETO0 4Yepe3 MPOBOJHUK, OT HAIPSDKEHHsS Ha IIPOBOAHMKE, MCCIIEIOBAHUE IOCIEI0BATEIBHOIO U
NapajyieIbHOrO COEMHEHHUH MPOBOJHUKOB): TUIAHUPOBATH UCCJIEI0BAaHUE, COOMPATh YCTAHOBKY U BBINOJIHIATH U3MEPEHUS, CIEYS
[IPEUIOKEHHOMY ILIaHy, (UKCUPOBATh PE3yJIbTAaThl MOJYyYEHHONW 3aBUCUMOCTH B BUAE TAOMUI] U rpadUKOB, AeaaTh BHIBOJBI 110
pe3yJibTaTaM UCCIIEOBAHMUS;

MIPOBOJIUTH KOCBEHHbBIE M3MEPEHUs! (PU3MUECKUX BEIWYHMH (yAeTbHAS TEIJIOEMKOCTH BEIECTBA, CONPOTHBIICHHE MPOBOTHHKA,
paboTa W MOIIHOCTh 3JIEKTPUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHMsI, COOMpATh 3KCIEPUMEHTAJIbHYIO YCTaHOBKY, Cleays
IIPE/UI0KEHHON MHCTPYKLIMH, U BBIYUCIIATh 3HAUYCHUE BEJIMUMHBI,

co0uro1aTh MpaBUiIa TEXHUKK O€30MaCHOCTH IPU paboTe ¢ 1abopaTopHBIM 000pyI0BAHUEM;

XapaKTepu30BaTh MPUHIUIIBI IEHCTBHS N3YUYEHHBIX IPUOOPOB U TEXHHUUYECKUX YCTPOICTB € OMOPON Ha UX OMHCAHUS (B TOM YHCIIE:
CUCTEMa OTOIUIEHUS JOMOB, THMIPOMETp, MapoBas TypOHMHA, aMIIEPMETp, BOJBTMETP, CUETUYMK HIIEKTPUUYECKOW SHEpruw,



AJICKTPOOCBETUTEIIbHBIE MPUOOPBI, HArpeBaTeIbHBIC AJICKTPONPHOOPHI  (IPUMEPBI), AJICKTPUUECCKUE MPEIOXPAHHUTEIIH,
ANEKTPOMArHUT, JEKTPOJBUTATEh TIOCTOSTHHOTO TOKA), UCTIONB3Ys 3HAHUS O CBOMCTBaX (YM3MUECKUX SIBICHUU U HEOOXOAMMBIE
(u3nueckre 3aKOHOMEPHOCTH,

pacro3HaBaTh TPOCTHIE TEXHUYECKHWE YCTPOWCTBA M HW3MEPUTEIbHBIE TPHUOOPHI MO CXeMaM M CXEMAaTHYHBIM PHCYHKaM
(KHJIKOCTHBIA TEPMOMETpP, TEPMOC, IICHXPOMETP, THUTPOMETp, ABUTATENIb BHYTPEHHETO CTOPaHMs, JJIEKTPOCKOIN, PEOocTar),
COCTaBJISITh CXEMBbI AJIEKTPUUECKUX ENel ¢ MOCaeq0BaTeIbHBIM U apaJlJIeIbHBIM COCIMHEHUEM 3JIEMEHTOB, Pa3/INyasl yCIOBHbIE
0003HAYCHHS PJICMEHTOB JJIEKTPUICCKUX TETEH;

MIPUBOAUTH MPUMEPHI (HAXOIUTH HHPOPMAIIMIO O PUMEPaXx ) MPaAKTUIECKOTO UCTIOJIb30BaHUS (U3MUECKUX 3HAHUH B TIOBCEIHEBHOM
JKU3HM U1 o0ecrieueHns 0€30MacHOCTH MPU OOpaIIeHHH ¢ MPUOOpaMU M TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHEHUS 37I0POBbS U
COOIOACHHSI HOPM SKOJIOTHUECKOTO TIOBEJICHUS B OKPYKAIOIICH cpelie;

OCYIIECTBIISATH MOUCK WHPOpMAIUU (PU3HUECKOTO Co/lepkanus B IHTepHETe, Ha OCHOBE MMECIOIIUXCS 3HAHUN U MyTEM CpaBHEHUS
JOTIOTHUTEIBHBIX UCTOYHUKOB BBICIATh HHPOPMAIIUIO, KOTOPAs SBIISETCS MPOTUBOPEUNBON UM MOKET OBITh HEIOCTOBEPHOI;
HCIIOIh30BaTh MPHU BBIMOTHEHUN yYYEOHBIX 3aJjaHUN HAyYHO--TIOMYJISIPHYIO JTUTEPATyPy (PU3NUECKOTO COMAEp KaHMSs, CIIPABOYHBIE
MaTepuansl, pecypchl cetu MHTepHeT, BIajeTh MpuéMaMyu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(GOpPMAILIUU U3 OJHON
3HAKOBOM CUCTEMBI B IPYTYIO;

co37aBaTh COOCTBEHHBIC MHCHMEHHBIE M KpaTKHUE YCTHBIE COOOImIeHHs, 0000mas uHMOpPMAIUI0O U3 HECKOIBKUX HCTOYHHUKOB
(hU3UIECKOTO CoNlep KaHusl, B TOM YHCIIC TyOJUYHO MPEACTABIATH PE3yJIbTaThl MPOSKTHON WIIH UCCIIE0BATEIBCKOMN IeATEIbHOCTH,
P 3TOM I'PaMOTHO UCIIOJIb30BaTh M3YYCHHBIN MOHATUIUHBIN anmapaT Kypca (pU3uKu, COMPOBOKAATH BHICTYIUICHUE IPE3CHTALIUCH;
MIPU  BBITIOJIHEHUU YYEOHBIX MPOEKTOB W HCCIEAOBAHUN (DU3MUECKUX TPOIECCOB PACIPEACISATh OOS3aHHOCTH B TPYIIE B
COOTBETCTBUHU C IOCTaBJICHHBIMHU 3aJa4aMH, CIEAUTh 32 BBINOJHEHUEM IUJIaHA JCUCTBUH M KOPPEKTUPOBATH €T0, aJIeKBATHO
OIICHUBATh COOCTBEHHBIN BKJIaJ B ICATEILHOCTh IPYIIIHI, BRICTPAMBAaTh KOMMYHHKATHBHOE B3aUMO/ICHCTBHE, MPOSIBIISAS TOTOBHOCTh
paspeiiats KOHQIUKTHI.

YuyeOHO-TeMaTHUYECKHIi IJIaH

Pa3pgen Tema KoanuecTBoO B ToM uncie
4acoB KOHTP. Pab.

da3a 3anycka (COBMeCTHOE MPOEKTHPOBAHUE U IJIAHUPOBAHHE YUeOHOI0 ro/ia)
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da3a NOCTAHOBKH M pellleHNsi CHCTeMbI YYeOHbIX 3a1a4

11 TennoBbie SIBICHUS 22 2
111 DJIeKTpUYECKHUE U DJICKTPOMArHUTHBIE SIBJICHUS 32 2
v CBETOBBIC SIBJICHUS 8 1
PedaexcuBHas (asza
\4 O060061IaroIKe NOBTOPEHUE 3
Pe3epB
Htoro 68 4
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YUEBHO-METOJJUYECKOE OCHAIIEHUE YUEBHOI'O IMTPOLIECCA
HNutepHeT-pecypcebl:
bubmmorexka —Bcé no npenmety «Pusukay. —Pexum nocryna :www.proshkolu,ru
BuneoonsiTsl Ha ypokax, —Pexum nocrtyna : http:/fizika-class.narod.ru
Enunas komreknust mudpoBBIX 00pa3oBaTeIbHBIX pecypcoB. —PexuM gocryma : http://school.llection.edu.ru
WHTepecHble MaTepHaibl K ypokaM (H3HKH IO TeMaM; TECTHI TI0 TeMaM® HarJISAHbIE TIOCOOUS K ypokaMm. —PexuM gocrtyma :
http://classa-fizika.narod.ru
LudpoBbie 00pa3zoBaTeNbHBIE PECYPCHI.
DNeKTpOHHBIC YyUeOHUKHU (HU3UKE.

Hudpossie oGpazoBaTesbHBIE pecypchl U odopynoBanue: I{udposas madopatopusi «Todka pocray, BUpTyalbHas JIabopaTopus
«BuptyanbHas peanbHocTh 3D», nmepeaBmkHas unrepaktuBHas naHenb ¢ OC «Angpoun», Windows, nHTepakTuBHas nocka «Boardy,
KOPOTKO(OKYCHBI TPOEKTOp, HOYTOYKH, pabouee MECTO YYHTeNs, web-kamepa, IBETHOW MPHUHTEP, Ta00paTOPHBIM KOMIUICKT
«MexaHuKay, « INeKTpUIeCTBOY», « TepmoanHamukay, «Ontuka» u «SaepHas Gusmkay.



http://fizika-class.narod.ru
http://llection.edu.ru
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