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IlosicHuTeIbHAA 3aIUCKA K TEMATHYCCKOMY ILVIAHUPOBAHUIO

PaGouas nporpamma coctaBieHa Ha ocHoBe DenepanbHbIil rocy1apcTBEHHBIN 00pa30oBaTeNbHbIN cTaHAapT OCHOBHOTO 0011ero oopazoBanus GI'OC. — M.:
[Tpoceemenue 2018, [TpumepHO¥ mporpaMMbl OCHOBHOTO 0011ero oopasosanus mo ¢pusuke. — M.: [IpocBemienne, 2021 u padoueit nporpammel k tuauN Y MK
[Tepeimkun A.B. I'ytauk E.M.— M: Jlpoda, 2021, oTpaxkaromiei coaepkaHue MPUMEPHON MPOrpaMMBbl, HE MPEBIIaroNiel TpeOOBaHMs K YPOBHIO IMOJATOTOBKH
BBIITYCKHIKOB 00pa30BaTEIbHBIX YUPEXKICHHI OCHOBHOT'O 00IIIero 00pa3oBaHusl 1Mo (pu3HKe.

CornacHo aeiictBytoiiemy basucHomy yaeOHOMY T1aHy pabouasi mporpamma 1o ¢pusuke st 9 kiaccoB mpemycmarpuBaet ooydenue B oobeme 102 4. (3. B
Heneno). 3 Hux: TeopeTrueckue 3aHaTus — 87 4acoB, J1abopaTopHbie paboThl — 9 YacoB, KOHTPOJIbHBIE pabOThI — 6 YacoB.
dopma IpOMEeXyTOUYHON M UTOTOBOM aTTECTALMU OOYYAIOLINXCS: KOHTPOJIbHBIE U CAMOCTOSITENIbHBIE PaOOTHI.

IIporpamma:
[TpumepHbIe porpaMMel o yuebHbIM npeameTtam. Ousnka 7 — 9 knaccel. — M.: [IpocBemenue, 2021 .

[Tporpamma o pusuke. 7 — 9 xkinaccel. ABropsl nporpammer: H.B. @nonosuy, E.M. I'yrauk. Pabodas nporpamma x muann YMK A..B. Ilepeimkunaa, E.M.
I'yrauk. 7-9 knaccel. — M.: Ilpoda, 2021

Temtokosa I'.I". ®uszmuka. 7-9 xnaccel. Paboune nporpammsl o yueOnukam A.B. [lepeimkuna, E.M. I'yrauk. ®T'OC.— B.: Yuutens, 2018

YueOuuk: A.B. Ileporukun, E.M. I'ytHuk « @usnka — 9». — M: JIpoda. Beprukans , 2016, 2019, 2020

Mertoanueckoe o0ecreueHue:

Mapon A.E., Mapon E.A.: ®usuka. 9 knacc. Jlunaktuueckue matepuansl K yueOHUKy A. B. [lepermkuna, E. M. I'ytauk. ®T'OC. — M.: Beptukans, 2018
Mapon A.E., Mapon E.A.®u3uka. 7, 8, 9 kiacc: Jlumakruyaeckue marepuaiiel. — M.: Ilpoda, 2017 .

Mapon A.E , Tlozaiickuii C.B., Mapon E.A.: CoopHuk BorpocoB u 3a7au k yueOHUKY A. B. [lepoimkuna, E. M. I'ytHuk.. ®usuka 9 kinacc. ®I'OC. — M.:
Beprtukans, 2018

Mapon A.E, Mapon E.A.: CamocrosiTenbHble 1 KOHTPOJIbHBIE paboThl K yueOHUKY A. B. Ileppimikuna, E. M. I'ytHuk.. ®@usuka 9 kinace. ®I'OC. — M.
Beprtukans, 2018

I'ytauk E.M., Yepnukosa O.A.: Meroanueckoe nocodue k yueoHuky [lepeimkun A.B., I'ythuk E.M. ®usnka 9 knacec. — M: JIpoda. Beptukans , 2019

Henu uzyyenus: pusuku

H3zyuenue gpuzuxu 6 06pazosamenvHuIX YupedcoOeHUs X OCHOBHO20 00uje20 00pa306anHus HanpasieHo Ha OOCMUIICEHUE CIe0YIOUUX YeTlell:

0c60eHue 3HaHULl 0 MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX; BEIMUMHAX, XaPAKTEPU3YIOLIUX TH SIBICHUS; 3aKOHAX, KOTOPBIM OHU
MOTYMHSIOTCS; METO/IaX HAYYHOTO IMO3HAHUS MPUPOBLI M (OPMHUPOBAHUE HA 3TOM OCHOBE MPEICTABICHUH 0 PU3NUECKON KapTHHE MUPA;



061adeHue ymeHusAMU TPOBOIUTH HAOIIOICHNS IPUPOAHBIX SBICHUH, OMHUCHIBATH U 0000IIATh Pe3yIbTaThl HAOIIOACHUN, HCIIOIB30BATh MIPOCTHIC U3MEPUTEILHBIE
puOOPHI 715 U3ydeHus: GU3NYECKUX SIBICHUN; IPEICTABISTh PE3yIbTaThl HAOMIOACHUN WM U3MEPEHUN C IOMOIIBIO Ta0IULl, TpaUKOB U BBISIBIATH Ha 3TOMI
OCHOBE SMITMPUYECKUE 3aBUCUMOCTH; IPUMEHSTh OJYYECHHBIC 3HAHUS JUIA O0BSCHEHUS Pa3HOOOPA3HBIX NIPUPOAHBIX SBICHUH U IPOIECCOB, TPUHITUIIOB
NEHCTBUS BaXKHEHUIINX TEXHUYECKUX YCTPOUCTB, /Ui pelieHus GU3NIecKux 3a1ay;
pazeumue TIO3HABATEIbHBIX HHTEPECOB, HHTEIUIEKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH, CAMOCTOSTEIbHOCTH B IPHOOPETEHNN HOBBIX 3HAHUHN MPU PEIICHUU
(bu3MYeCKUX 3a/1a4 U BBIITOJIHEHUU SKCIIEPUMEHTAIIbHBIX UCCIIEIOBAHHM C UCIIOJIb30BaHNEM MH(POPMALMOHHBIX TEXHOJIOTHI;

gocnumanue yOeXJIEHHOCTH B BO3MOXKHOCTH IIO3HAHUS IIPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOI'O MCIIOJIb30BAHUS JOCTUKEHUN HAyKH U TEXHOJIOTUH 1S
JalbHENIIero pa3BUTHS YeJIOBEYECKOr0 OOIIECTBA, YBAXKEHHSI K TBOPIIAM HAYKU U TEXHUKU; OTHOIICHUS K (PU3UKE KaK K DJIEMEHTY OOIIeUeI0BEYECKOM KYIbTYpBI;
npuMeHeHue NOLYYeHHbIX 3HAHU U YMeHUull JUTS PEIICHUs TPAKTUYECKHX 3a/1a4 [TOBCETHEBHOM JKU3HH, sl oOecneueHus 0€301MacHOCTH CBOEH KU3HH,
paIOHaIBLHOTO MPUPOIONOIB30BAHUS U OXPAHBI OKPY’KAIOIIEH Cpebl.

Yyebuvie komnemenyuu u cnocobvl oesmenrvHocmu

Pabouas nporpamma npeaycmarpuBaeT GOpMHPOBAHUE Yy IIKOIbHUKOB O0IIEey4YeOHbIX YMEHUI U HABBIKOB, YHUBEPCAIBHBIX CLIOCOOOB AEATEIBHOCTH M KIIFOUEBBIX
KommnereHwi. [Ippopureramu U MIKOIBHOTO Kypca (PU3MKH HA 3Tarie OCHOBHOTO OOIIET0 00pa30BaHMs SBIISIOTCS:

Ilo3nasamenvhas oesmenbHOCMb:

MCIOJIb30BaHUE JJIsl TO3HAHMS OKPYIKAIOILIEr0 MUPa Pa3IMYHBIX €CTECTBEHHOHAYYHBIX METO/IOB: HAOI0IEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOICTTUP OBAHHE,
dhopMupoBaHKE YMEHUN pa3nuyaTh (aKThl, TUIIOTE3bI, TPUYHUHBI, CIE/ICTBHS, I0Ka3aTEIHCTBA, 3aKOHBI, TEOPUH;

OBIIJICHHE aJIEeKBATHBIMH CIIOCO0AMU PEIICHHS TEOPETUUECKUX U IKCIIEPUMEHTANbHBIX 3a/1a4;

MpUOOpETEHNE OTBITA BBIABMKEHHUS TUIIOTE3 JJII OOBSICHEHUSI U3BECTHBIX (DAKTOB M DKCIIEPUMEHTATILHON MPOBEPKU BBIIBUTAEMBIX THUTIOTES.

Hnghopmayuonno-xommyHuxamusHas 0esamenbHoCmy.:
BJIa/ICHHE MOHOJIOTHYECKON U IUaTOTHYeCKON peublo, pa3BUTHE CIIOCOOHOCTH MOHUMATh TOUKY 3pEHHs cOOeCeTHIKA U MPU3HABAThH MTPABO HA HHOE MHEHUE;
WCIIOJIB30BaHUE VISl PEIICHUS MO3HABATEIHLHBIX U KOMMYHUKATUBHBIX 33/1a4 PA3IMYHBIX HICTOYHUKOB MH(POPMAIIUH.

Pegnexcuenas oesmenvnocmo:
BIIa/ICHUE HABBIKAMU KOHTPOJIS U OLIEHKH CBOEH JIeATEIHHOCTH, YMEHUEM MPEABUIECTH BOZMOXKHBIE Pe3YIbTaThl CBOUX JIEHCTBUI:
OpraHu3aIys yaeOHOH eI TeTFHOCTH: TOCTAHOBKA [IEJH, TUIAHUPOBAHKE, ONPEIeNICHHE ONITUMAIEHOTO COOTHOIIICHUS 1IN U CPEJICTB.

BripaboTka KOMIeTeHIUH:

ObweobpazosamenvbHblx, 3HAHUEBO-TIPEAMETHBIX( yueOHO — MTO3HABaTeNIbHAS ¥ HH(papMaIMOHHAsT KOMIIETESHITNS )

CaMOCTOSITENTFHO U MOTHBHUPOBAHHO OPTaHU30BBIBATH CBOIO MTO3HABATENIHHYIO JESATEILHOCTD (OT MOCTAHOBKH LIEJIH JI0 TMOTYYCHHS U OIICHKH PE3yNIbTaTa);
UCIIOJTb30BATh AJIEMEHTHI TPHUUHHO-CJICICTBEHHOTO M CTPYKTYPHO-(YHKITMOHATHFHOTO aHAJIM3a, ONPE/ISNISATh CYIIHOCTHRIE XapaKTEPUCTUKH N3y9aeMOro 00BEeKTa,
pa3BEéPHYTO OOOCHOBBIBATH CYXKIICHUS, 1aBaTh OMPE/CIICHNUs, TIPUBOIUTH I0KA3aTEIbCTBA,



HCIIOJIBb30BaTh MyJIBTHMeI[HfIHBIC pecypcm nu KOMHBIOTepHBIC TCXHOJIOTUHN IJIs1 06pa6OTKI/I, Hepenafm, MaremMaTnui3almunu I/IH(I)OpMaLII/II/I, HpGBGHTaL{I/II/I pe3y.]II>TaTOB
MO3HABATEIBHON U MPAKTUYECKON JIEATEIIbHOCTH;

OIICHUBATh U KOPPEKTUPOBATH CBOE MOBEJCHIE B OKPYKAIOIICH Cpejie, BBITIOIHATH 3KOJOTUYECKIE TPEOOBAaHUS B IPAKTHUECKOH JIEATEILHOCTH U MIOBCEAHEBHON
JKU3HU.

1Ipeomemmno-opueHmuposanmvix, penpoOyKmMueHo — 0esimelbHOCMHbBIX (COYUATLHO — MPYO08as U KOMNEemeHYus TUYHOCMHO20 CAMOCO8EPULeHCMBOBAHU)
[IOHMMAaTh BO3PACTAIOILYIO POJIb HAYKH, YCUIIEHHE B3aUMOCBSI3M U B3aUMHOI'O BIMSIHMSI HAYKU M TEXHUKU, [IPEBPAICHUE HAYKU B HETIOCPEICTBEHHYIO
MIPOU3BOIUTENIbHYIO CHITY O0IIIEeCTBa;

0CO3HaBaTh B3aMMOJICHCTBHE YEJIOBEKA C OKPYXKAIOIIEH Cpe10il, BOBMOKHOCTH U CIIOCOOBI OXPaHbI IPUPOIBI;

pa3BUBAaTh [M03HABATEIbHBIE HHTEPECHl U MHTEIUIEKTYalIbHbIE CIOCOOHOCTH B MPOIIECCE CAMOCTOSTEIHHOIO MPUOOpeTeHUsI GU3NYECKUX 3HAHUM C UCTIOJIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB MH(POPMAITUH, B TOM YHCJIC KOMITBIOTEPHBIX;

BOCIHUTHIBATH YOEKIEHHOCTD B MO3UTUBHOM posid GU3UKH B )KU3HH COBPEMEHHOTO OOIIeCTBa, TOHUMAHUE NEPCIIEKTHB PAa3BUTHSI SHEPTETHUKHU, TPAHCIOPTA,
CPEICTB CBSI3U U JP.;

OBJIaJICBaTh YMEHUSMU IPUMEHATD MOyUYEeHHBIC 3HAHUS JUIsl OObICHEHUS Pa3HOOOpa3HbIX (PU3NUECKHX SBICHHIM,

MPUMEHSTH MOJTyYSHHbIE 3HAHUS M YMEHUS /1711 0€30I1aCHOTO MCIIOBb30BAHMUS BEIIECTB U MEXaHU3MOB B OBITY, CEIILCKOM XO3SHCTBE U IPOU3BOJICTBE, PELICHHUS
MPAKTUYECKHX 3aJ1a4 B TOBCEIHEBHOM JKU3HHU, MIPEIYIPEKACHUS ABICHUHN, HAHOCSIIUX BPE]l 3I0POBBIO YETIOBEKA M OKPY>KaIOIIEH cpee.

LlennocmHo — cMbLC0601, 0OWEKYTbMYPHOU U KOMMYHUKAMUBHOU

MOHUMAaTh IIEHHOCTHbIE OPUEHTAIIMH YUE€HUKA, €ro CIOCOOHOCTh BUAETh U IOHUMATh OKPYKaIOIIUN MUP

YMEHHUE YUE€HUKa BBIOMPATh LIE€E€BbIE U CMBICIIOBBIE YCTAHOBKU/UISA CBOUX JIEHCTBUIA U MOCTYIKOB

[IpnoGpereHue onbITa OCBOCHUS YUEHUKOM HAyYHOW KapTHUHBI MUPA

OgnazieHne crocodamMy B3aMMOJIEHCTBHSI C OKPYXKAIOIIUMU M yIaJIEHHBIMH JIFOJIbMH U COOBITHSIMH, YMEHHE 33J]aBaTh BOIPOC U BECTU JUCKYCCHIO, BIaJICHUE
Pa3HBIMH COLMATIbHBIMU POJISIMU B KOJUIEKTUBE

Tpebosanus Kk ypo6Hi0o NOO2OMOBKU BbINYCKHUKOB
B pesynomame usyuenus ¢husuxu om yuenuxa 9 xnacca mpebyemcs:
B TeM€ 3aKOHBbI B3ANMOJEHCTBUSA U IBUKEHUSA TeJ:

—TIOHUMaHUE U CIIOCOOHOCTh OMUCHIBATh M OOBSICHATH (PU3MUECKHE SBJICHUS . TIOCTYyNAaTeIbHOE ABM)KEHNE, CMEHA JTHS M HOYM Ha 3emJie, CBOOOIHOE MajJiIeHue Te,
HEBECOMOCTb, ABUKEHUE 10 OKPYKHOCTHU € IIOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO;

—3HaHUE U CIIOCOOHOCTH AaBaTh ONPEEICHUs/ONUCcCaHUs GU3NYECKUX MOHITHI: OTHOCUTEIBHOCTh IBH)KEHUS, TEOIIEHTPUYECKasi U FeJINOLEHTPUYEcKas CUCTEMBI
MHpA; IEPBast KOCMUYECKas

CKOpPOCTb, PEaKTUBHOE JIBIKEHHE; PU3NUECKIX MOJIeJIel: MaTepralibHasl TOUKa, CUCTEMa OTcUeTa; (PU3MUECKUX BEIMYUH: MepeMEIleHre, CKOPOCTh pABHOMEPHOTO
MIPSMOJIMHEMHOTO IBU>KEHM S, MTHOBEHHAs! CKOPOCTb U YCKOPEHHUE IIPU PABHOYCKOPEHHOM IIPSIMOJIMHEWHOM JBUYKEHUHU, CKOPOCTh U LIEHTPOCTPEMHUTEIBHOE
YCKOpPEHME IIPU PABHOMEPHOM JIBHKEHUHU TEJIA 110 OKPYKHOCTH, UMITYJIbC;



—TIOHMMAaHHUE CMBICIa OCHOBHBIX (PU3MUYECKUX 3aKOHOB: 3aKOHBI HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHHUS, 3aKOH COXPaHEHHS UMITYJIbCa, 3aKOH COXPaHEHUS
SHEPrUU U YMECHHE IPUMEHSATh UX Ha PAKTUKCE;

—YyMEHHE IIPUBOJUTH NIPUMEPBI TEXHUYECKUX YCTPOMCTB U ’KUBBIX OPraHU3MOB, B OCHOBE IIEPEMEILIEHUs KOTOPBIX JICKUT IPUHLIUII PEAKTUBHOTO IBUKCHMS;
3HaHUE U yMeHHE OOBSICHSTh

YCTPOMCTBO U JEHUCTBUE KOCMUUYECKUX PAKET-HOCUTENIEH;

—YMEHHUE U3MEPSTh: MTHOBEHHYIO CKOPOCTh M YCKOPEHHE IIPU PAaBHOYCKOPEHHOM NPSMOJIMHENHOM JBUKEHUH, IEHTPOCTPEMUTENBHOE YCKOPEHUE TIPU
PaBHOMEPHOM JIBU>KEHUH T10

OKPY>KHOCTH;

—YMEHUE UCNOIb30BaTh IMOJTYUEHHbIE 3HAHUS B TIOBCETHEBHOM U3HU (OBIT, SKOJIOTHSI, OXpaHa OKPYXKAIOLIEH cpebl).

B TeMe MexaHndeckHne KoJjed0aHus U BOJIHBI. 3ByK

—TIOHUMaHUE ¥ CIIOCOOHOCTh OMKCHIBATH M OOBSICHATH (PU3MUECKHE SBIICHUS: KOJIeOaHUsI MATEMATHYECKOTO U MPYKUHHOTO MassTHUKOB, PE30HAHC (B TOM YHCIIC
3BYKOBOH), MEXaHHUECKHE

BOJIHBI, JUTMHA BOJIHBI, OTPAXEHHUE 3BYKa, 9X0;

—3HaHUE U CIIOCOOHOCTH AaBaTh ONpeaeneHus GU3nueckux NOHATUH: CBOOOAHbIE KoNleOaHusl, KojeOaTenbHas CUCTEMA, MAATHHUK, 3aTyXarolue KojaeOaHus,
BBIHY)KJICHHBIE KOJICOaHMS,

3BYK U YCIIOBUS €T0 PACIPOCTPAHEHUS; (PU3MUECKUX BEIMYUH: aMILIUTY/a, IEPUOJI U YacToTa KoieOaHuil, COOCTBEHHAs 4acToTa KoJieOaTeIbHON CHCTEMBI,
BBICOTA, [TEMOp], TPOMKOCTb 3BYKa,

CKOPOCTbH 3BYKa; GU3MUYECKUX MOJENEH: TapMOHHUYECKHE KOIeOaHusl, MAaTeMaTHYECKUN MasITHHK;

—BJaICHUE DKCIIEPUMEHTATHLHBIMU METOJIAMU UCCIIEOBAHMS 3aBUCUMOCTH TEPUOa M YaCTOTHI KOJICOAHUI MasiTHUKA OT JJIMHBI €r0 HUTH.

B TEMC 3ﬂeKTpOMaFHI/ITHOC moJjie

—TIOHUMaHUE U CIIOCOOHOCTh OMUCHIBATh U OOBSICHITH (PU3NUECKHE SABJIECHUS/TIPOLIECCHI: 3JIEKTPOMAarHUTHAs MHAYKIIMSI, CAMOMHIYKIUS, IPEJIOMIICHHE CBETA,
JUCIIEPCHS CBETA, IOTJIOLIEHNUE U UCITYCKaHUE CBETA ATOMAaMM, BO3SHUKHOBEHHE JIMHENYATBIX CIIEKTPOB UCITYCKAHUS U ITOIJIOLICHUS;

—3HaHUE U CIIOCOOHOCTH AaBaTh ONPEIEICHNs/ONUCaHU PU3NYECKUX MTOHITHI: MarHUTHOE T0JI€, IMHUU MarHUTHOM MHAYKIIMH, OTHOPOJAHOE U HEOJHOPOIHOE
MarHuTHOE 10JIe, MarHUTHBIM MOTOK, IEPEMEHHBIN 3JEKTPUUECKUN TOK, HJIEKTPOMArHUTHOE I0JI€, 3JIEKTPOMArHUTHBIE BOJHBI, 2JIEKTPOMArHuTHbIE KOJIeOaHus,
PaanoCBs3b, BUIUMBIN CBET; (PU3MUECKUX BEIUYUH:

MarHuTHast UHAYKIUS, HHAYKTUBHOCTB, IEPUOJI, YACTOTa U aMILTUTY/A 3JIEKTPOMArHUTHBIX KOJIeOaHUH, TOKa3aTeNu MPEIOMIICHHS CBETa,

—3HaHue (OpPMYIUPOBOK, TOHHMaHUE CMBICIIA U YMEHNE IPUMEHATh 3aKOH MPeIOMIIEHHUs CBeTa U npaBuiio JIeHa, KBaHTOBBIX nocTyaaToB bopa;

—3HAaHME HA3HAYCHUs, yCTPOMCTBA U IIPUHIIUIIA AEUCTBUSA TEXHUUYECKUX YCTPOUCTB: DJIEKTPOMEXaHUYECKUN UHIYKIMOHHBIM F€HEPATOP IIEPEMEHHOI0 TOKA,
TpaHcpopmaTop, KojedaTeabHbIi KOHTYP, JETEKTOP, CIIEKTPOCKOI, CrieKTporpad;

—[noHumaHue cyTu MeTo/1a CIEKTPAJILHOTO aHAJIN3a U €70 BO3MOYKHOCTEM .

B TEMC CTpoeHne aToMa M1 aTOMHOI0 sAaApa



—TOHUMAaHUE B CIIOCOOHOCTh OMHCHIBATH M OOBSICHATH (PU3MUECKHE SIBICHUS: PATUOAKTHBHOCTh, HOHU3HPYIOIINE U3TyYCHHUS;

—3HaHHE U CIIOCOOHOCTD JIaBaTh OMPEIeICHUs/ONUCaHus PU3NUECKUX MTOHATHI: PaJOaKTUBHOCTS, alibda-, 6eTa- 1 TaMMa-4acTUIlbl; GU3NIECKUX MOJICTICH:
MOJIETI CTPOCHHUS aTOMOB, Tipeioxkernbie J[. TomcornoM u 3. PezepdopaoM; mpoTOHHOHEHTPOHHASI MOACITh ATOMHOTO S/Ipa, MOJEIb TIpoliecca IeTCHUs sSapa
aToma ypaHa; (U3UYECKUX BEIMYHH: IMOTJIONIEHHAS 103 U3TydeHUs, Kod(QPUIIMEHT KauecTBa, SKBUBAJICHTHAS J103a, IEPHO]T TTOJTypacnaia;

—YyMEHHE TPUBOIUTH IPUMEPHI M OOBACHATH YCTPOUCTBO U MPUHIIUIT ICHCTBHS TEXHUYECKUX YCTPOUCTB M YCTaHOBOK: cueT4HK I eifrepa, kamepa Bunbcona,
My3bIPbKOBAst KaMepa, SICPHBIN peakTop Ha MEIJICHHBIX HEUTPOHAX;

—YyMEHUE U3MEPSITh: MOITHOCTH J03bl PATUOAKTHBHOTO U3ITy4EHUS OBITOBBIM JIO3UMETPOM;

—3HaHue POPMYIIMPOBOK, TOHUMAHNUE CMBICIIA U YMEHUE TPUMEHSTh: 3aKOH COXPAaHEHHUS MacCOBOTO YMCIIA, 3aKOH COXPaHEHUS 3aps/ia, 3aKOH paJMOaKTHBHOTO
pacnaja, MpaBuJIO CMEIICHUS;

—BJIaJICHUE SKCIIEPUMEHTATBLHBIMU METOJIAMH UCCIIECAOBAHMS B IIPOIIECCE U3YyUCHUS 3aBUCUMOCTH MOIITHOCTH M3JIYYCHHS MPOIYKTOB paciiajia pajoHa OT BPEMEHH;
—TMOHUMAHUE CYTHU SKCIIEPUMEHTAIBHBIX METOJIOB MCCIICIOBAHMS YaCTHII,

—YyMEHHUE UCTOIb30BaTh MOTYYCHHbIC 3HAHUS B TIOBCETHEBHOM KU3HU (OBIT, SKOJIOTHS, OXpaHa OKPYKAOIIEH Cpe/Ibl, TEXHUKA 0€30MacHOCTH U JIp.).

B Teme CTpoenue u 3BoJiionus Beenennoit

—TIPEACTABIIEHUE O COCTABE, CTPOCHUH, TPOUCXOXKACHUU U Bo3pacTe CONHEUHON CUCTEMBI;

—YyMEHHE IPUMEHSTH (PU3NIECKHUE 3aKOHBI Il 00BACHEHHS ABMKEHUS 11aHeT COTHEUHOW CHCTEMBI;

—3HaTb, YTO CYLIECTBEHHBIMHU apaMeTPaMH, OTJINYAIOIIMMHU 3BE3/bl OT IJIAHET, SIBJIAIOTCS UX MACChl U MICTOUHUKH 3HEPTUM (TEpMOSICpHbIE PEaKLUU B HEIpax
3BE€3]1 U PaJIMOAKTUBHBIE

B HeJlpax IJIaHeT);

—CpaBHUBATh (HU3HUECKHUE U OPOUTATIbHBIE TAPAMETPHI IUIAHET 3€MHOM IPYIIIBI ¢ COOTBETCTBYIOIIMMHU ITapaMeTpaMu IJIaHET-TUTAHTOB U HAXOAUTh B HUX 00111ee
U Pa3JInYHOE;

—o00BAcHTH CyTh 3 Pekrta X. Jlomnepa; GopMyaupoBaTh U OOBICHATH CYyTh 3aKOHa D. Xa001a, 3HaTh, YTO 3TOT 3aKOH SIBUJICS DKCIIEPUMEHTAIbHBIM
IIOATBEPKIEHUEM MOJIENIN HecTallMoHapHOU BeenenHnol, oTkpeiToil A. A. @puamMaHOM.

Dopmuposanue YHUBEPCATbHLIX YUEOHbIX 0elCmBUll

[TepemeHsl, MPOUCXOASIIIE B COBPEMEHHOM 0O0IIeCTBE, TPEOYIOT YCKOPEHHOTO COBEPIICHCTBOBAHMUS 00pa30BaTEILHOTO IPOCTPAHCTBA, OTIPEICITICHIS LIeIen
00pa30BaHMsl, YIUTHIBAIOIINX TOCYIaPCTBEHHBIE, COITUAIBHBIE U TMYHOCTHBIE TOTPEOHOCTH U UHTEPECH. B CBSI3U C 3TUM MIPUOPUTETHBIM HAIIPaBJICHUEM
CTaHOBHTCS 00ECTIEYCHNE Pa3BUBAOIIETO IMOTEHIIHANIA HOBBIX 00pa30BaTeIbHBIX CTAHIAPTOB. Pa3BUTHE TMYHOCTH B CUCTEMe 00pa3oBaHUs 00ecIednBaeTcs,
MIPEKE BCero, uepe3 popMupoBaHue yHUBEPCATbHBIX yueOHbIX neicTBuil (Y'Y 1), KOTOpbie BRICTYNAIOT HHBAPUAHTHOM OCHOBOM 00pa30BaTeIbLHOTO U
BOCIIUTATENILHOTO Mpoliecca. OBllaJieHHe YYalUMUCS YHUBEPCAIbHBIMU Y4€OHBIMH JIEHCTBUSIMU BBICTYIAET KaK CIOCOOHOCTh K CAMOPA3BUTHIO U
CaMOCOBEPIIIEHCTBOBAHHIO MTYTEM CO3HATEIBLHOTO U AKTUBHOT'O MIPUCBOEHHUSI HOBOT'O COIIMANLHOTO ONbITa. Y Y JIC03/1aI0TBO3MOXKHOCTH CAaMOCTOSITETEHOTO
YCIICHIHOT'O YCBOCHU A HOBBIX 3HaHHI>i, YMeHI/Iﬁ n KOMHeTeHTHOCTefI, BKJIFOYast OpraHru3aluio YCBOCHUSA, TO €CTb YMCHHA YYHUTHCA.

B mmmpokom 3HaueHUH TEPMUH «yYHUBEpCAIbHbIE YUeOHbIC AEHCTBH» 03HAYACT YMEHHE YUUTHCS, T.€. CHOCOOHOCTh CYOBEKTa K CAMOPa3BUTHIO U
CaMOCOBEPIIICHCTBOBAHHIO ITYTEM CO3HATEIHLHOTO W AKTUBHOTO TIPUCBOSHUS HOBOTO COIMATIBLHOTO OIIBITA.

B Gonee y3xom (COOCTBEHHO IMCUXOIOTUIECKOM 3HAYCHUH ) TEPMHUH «YHUBEPCAbHBIC YYEOHBIEC JEHCTBUM» MOKHO OMPEICIIUTh KaK COBOKYITHOCTh CIIOCOO0B
JEUCTBUS yJaIerocs (a TaKKe CBA3aHHBIX C HUMU HAaBBIKOB Y4eOHOH paboThI), 00€CTIEUNBAIOIINX €T0 CIIOCOOHOCTh K CAMOCTOSATEIILHOMY YCBOSHHUIO HOBBIX



3HAaHUI U yMEHHH, BKII0Yas OpraHu3alliio 3TOro mporecca. YHuBepcanbHble yueOnble aeiictus (Y'Y 1) moapasaensiorcs Ha 4 TpyIIbL: PeryIsSTUBHBIC,
JUYHOCTHBIEC, KOMMYHUKATUBHBIC U [TIO3HABATCIILHBIC.

Pesynbratom ¢popmMupoBaHus YHHUBEPCAIbHBIX YU€OHBIX NEUCTBUN OYAYT SBISATHCS YMEHUS:

MIPOU3BOJIEHO U OCO3HAHHO BJIAJIETh OOIIUM NIPHEMOM PEIICHHs YUeOHbIX 3a7ay;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA, B TOM YHCIIE MOJIEJIH U CXEMBbI JJIsl pelIeHUs] y4eOHbIX 3a/1a4;
YMETb OCYILLECTBIISITh aHaIN3 OOBEKTOB C BBIJECIEHUEM CYIIECTBEHHBIX U HECYIIIECTBEHHBIX IPU3HAKOB;

YMETh OCYILECTBIISATh CUHTE3 KaK COCTABJICHUE LIEJIOT0 U3 YacTel;

YMETh OCYIIECTBIISITH CPAaBHEHHE, KIACCU(PHUKAIMIO 10 3aJaHHBIM KPUTEPHUSIM;

YMETh YCTaHABIMBATh IPUUMHHO-CIIEACTBEHHBIE CBSI3H;

YMETb CTPOUTH PAcCykKJ€HUsS B (POPME CBSA3H MPOCTHIX CYKIAEHUIM 00 00BEKTE, €ro CTPOCHUH, CBOMCTBAX U CBS3AX;
BJIa/IeTh OOILIUM MPUEMOM PEIICHUs y4eOHBIX 3a/1a4;

CO3/1aBaTh U NPeoOpPa30BbIBATh MOJEIIN U CXEMBI JIJISl pELIEHMS 3a/1a4;

YMETb OCYIIECTBIIATH BEIOOP Hanbonee 3pPEeKTUBHBIX CIOCOOOB pelIeHus: 00pa30BaTEeIbHBIX 3a7au B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA.

P€3y.7lbman’Zbl 0OC60€HUA Kypca ¢M3MKM

Jluunocmuovie pezyiomamoi.

- popMHUpOBaHUE MO3HABATEIbHBIX UHTEPECOB, HHTEINIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEHN yyauuxcs;

- yOeXJI€eHHOCTh B BO3MOXXHOCTHU MO3HAHUS NPUPOJbI, B HEOOXOJUMOCTH Pa3yMHOI'0 UCHOJIb30BaHUS JOCTUKEHUM HAYKH U TEXHOJIOTUH A
NalbHENIIero pa3BUTH Y€JOBEUYECKOro 00IecTBa, yBaXXeHHEe K TBOpPI[aM HayKH, OTHOIIEHUE K (PU3UKE KaK K 3JIEeMEHTY o0IeuesoBeyecKoi
KyJIbTYpBHI;

- CAaMOCTOATEIbHOCTh B IPUOOPETEHUN HOBBIX 3HAHUM M MPAKTUUECKUX YMEHUH;

- MOTHBaLUs 00pa30BaTENbHON JE€ATEIbHOCTH MKOJIbHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOAX0/a;

- popMHUpOBaHUE [IEHHOCTHBIX OTHOIIEHUHN KAPYT APYry, YUUTEII0, aBTOpaM OTKPBITUN U U300peTeHul, pe3yibTaTtaM o0ydyeHHus.

Memanpeomemuvie pe3yiomamul:

- OBJIaJICHUE HAaBBIKAMHU CAMOCTOSTEIbHOTO MPUOOPETEHUSI HOBBIX 3HAHUMN, OpTaHU3aIUU YUYEOHOM NESITEIbHOCTH, TOCTAHOBKH IIEJeH,
TJIaHUPOBAHUSI, CAMOKOHTPOJIS M OLIEHKH PE3yJhTAaTOB CBOEH AEATEIBHOCTH, YMEHHUIMHU MPEABHUIETh BO3MOXKXHBIE PE3YJIbTAThl CBOUX JNEHCTBUIA;
- TOHUMAaHUE Pa3NuYui MEXKAY UCXOJAHBIMH (aKTaMHU U THUIOTE3aMH IJI UX OOBSICHEHUS, TEOPETUUECKUMH MOJCISIMH U pEalbHBIMH
00beKTaMHU, OBJIAJICHUE YHUBEPCAIbHBIMHA YUYCOHBIMH JCHCTBUSAMH HA IpUMEpPaAX TUMOTE3 Al 00BICHEHUS U3BECTHHIX (PaKTOB U
AKCMEPUMEHTAIbHOU MPOBEPKH BHIIBUTAEMBIX TUIOTE3; pa3pabOTKU TEOPETHUECKUX MOJeIel MPOIEeCcCOB UIU SBICHUMH;

- IpUOOpETEeHNE ONBITA CAMOCTOSTEIILHOTO MOUCKA, aHaIU3a U 0TOOpa HHPOPMAIUH C UCITOJH30BaHUEM PA3JIUYHBIX HCTOYHUKOB M HOBBIX
HHQOPMAIMOHHBIX TEXHOJOTHHN NI peIIeHUs MOCTABICHHBIX 3aj]1ay;

- dopMHUpOBaHUE YMEHUN BOCIIPUHUMATH, IepepabaThiBaTh U NPEABIABISATh HHPOpMAIIHIO B CIOBECHOM, 00pPa3HOMW, CHMBOJIUYECKOU hopmax,
aHAIM3UPOBATH U NepepadaThBaTh MOJYUECHHYI0 HH(OPMAIHIO B COOTBETCTBHUHU C MOCTABICHHBIMU 3a/Jla4aMU, BBIACIATH OCHOBHOE
colepkaHue MPOYUTAHHOTO TEKCTa, HAXOAUTh B HEM OTBETHI Ha MMOCTABJIEHHBIE BONIPOCH! U U3JIaraTh €ro;



- pa3BHTHE MOHOJOTUYECKOW M NUATOTUUECKOW peUr , YMEHHS BBIPAXKaTh CBOU MBICIU U CIIOCOOHOCTH BBICIYIIMBATH COOECEIHUKA, MOHUMATH
€ro TOYKY 3peHHs, MPU3HABATh MPABO JPYroro 4YeJOBeKa Ha HHOE MHCHHE;

- OCBOCHHUE MPHUEMOB JEHCTBUI B HECTAHIAPTHBIX CUTYAalUsIX, OBJIAJICHUE IBPUCTUICCKHMHU METOJaMH PEIICHUS MPOOIeM;

- popMHUpOBaHUE YMEHHUH paboTaTh B IPYyIIe C BBIIOJHCHUEM Pa3JMYHBIX COI[HAIBHBIX POJICH, NPEACTABIATh U OTCTAUBATh CBOM B3TJISIBI U
yOeKaeHHUS, BECTH TUCKYCCHIO

Ilpeomemnvie pesyribmameol:

- 3HaHHUA O NPUPOJE BaXHEHINX GUINUYECKUX SABICHUN OKPYKaIOIIEro MUpa U MOHUMaHHE CMbICIa PU3UYECKUX 3aKOHOB, PACKPBIBAIOIINX
CBSI3b U3YUYEHHBIX SIBJICHUN;

- YMEHHUS MOJIb30BaThCA METOJaMU HAYYHOTO UCCIEIOBAaHUS ABJICHUN MPUPObI, MPOBOAUTHh HAOIIOEHUS, IIAHUPOBATH U BBIMOJHATH
AKCIIEPUMEHTHI, 00pabdaThIBaTh PE3yIbTATHl U3MEPEHUN, MPEACTABIATh PE3YJIbTATHl U3MEPEHHUN ¢ MOMOIIBIO TaOIHIl, TpadUKOB U HopmMy I,
00HapyXHUBATh 3aBUCUMOCTHU MEXAY GU3UUECKUMU SBICHUSIMU, OOBSCHSATH MOJYUYEHHBIE PE3YIbTATHI U J€JIaTh BHIBOJBI, OLIEHUBATH I'PAHUIIBI
MOTrPEMHOCTEN PE3YyIbTATOB U3MEPEHUN;

- YMEHUS NIPUMEHATHh TEOPETUUYECKHE 3HAHUS MO0 PU3MKE HA MPAKTUKE, pelaTh GU3ndecKue 3ajJauu Ha IPpUME HEHHE MOJTYUYEHHBIX 3HAHUN;

- YMEHUS U HaBBIKU MPUMEHSITh MOJYUSCHHbIC 3HAHUS I OOBSCHEHUS MPUHIIUIIOB JEHUCTBUS BAXHEUIIUX TEXHUUYECKUX YCTPOUCTB, pEIICHUS
MPaKTUUYECKHUX 3a7a4 MOBCEJAHEBHOMN XKHU3HU, PALMOHAIBLHOTO NIPUPOJAONOIb30BAHUS U OXPAaHbl OKPYXKAIOUIEH CPeJIbl;

- popMHupOBaHUE YOCKICHUS B 3aKOHOMEPHOU CBSA3U U IMO3HABAEMOCTH SIBJICHUH NPHUPOJBI, B 0O0BCKTUBHOCTH HAyYHOTO 3HAHUS, BEICOKOM
LEHHOCTH HaYKH B Pa3BUTHUH MAaTEpUAIbHON U TYXOBHOM KYJIbTYpPHI JIO1EH;

- pa3BUTHE TEOPETUUYECKOTO MBINIJICHUS HAa OCHOBE OpPMHUPOBAHUS YCTAaHABIMBATh (HaKTHI, pa3auyaTh MPUUYUHBI U CIEICTBUSI, CTPOUTH
MOJI€JIU U BBIIBUTaTh TUIIOTE3bl, BRIBOJUTH U3 IKCIIEPUMEHTANbHBIX ()AKTOB U TEOPETUUYECKUX MoJeneil Gu3ndeckne 3aK0HBI;

- KOMMYHUKAaTUBHBIE YMEHUS TOKJIAABIBATH O PE3yJIbTAaTaX CBOEr0 UCCIEIOBAHUS, YUaCTBOBATh B JUCKYCCUHU, KPATKO U TOYHO OTBEYATh Ha
BOIIPOCHI, UCIIOJb30BATh CIIPABOYHYIO JTUTEPATYPY U APYrue UCTOUYHUKH UHDOPMAIUU.



HuTepHeT-noaaepxka Kypca Gu3nKu

No Haspanue caiita DJIEKTPOHHBIN agpec
1. Komnekius [TOP http://school-collection.edu.ru
2. Konekiust «kEcTecTBeHHOHAYyYHBIE SKCIIEPUMEHTBI»: (PH3KKa http://experiment.edu.ru —

3. Mup usuku: GU3NIeCKHii SKCIIEPUMEHT http://demo.home.nov.ru

4, Cepsep kadenps ooimeit Gusuku dpusdaka MI'Y: huzndeckuii IPakKTUKYM U J€MOHCTPAIUN http://genphys.phys.msu.ru
5. YPOK¥H 110 MOJEKYISIpHOU (hHU3UKE http://marklv.narod.ru/mkt
6. dusnka B aHUMaLUSIX. http://physics.nad.ru

7. WHTEepHET YPOKH. http://www.interneturok.ru/distancionno
8. @u3mKa B OTKPHITOM KOJUICIKE http://www.physics.ru

9. I'azera «Dusuka» M3garensckoro goma «IlepBoe ceHTIOPs» http://fiz.1september.ru

10. | Kosuteknus «EcTecTBeHHO-HAYYHBIC SKCIICPUMEHTBI: (PH3HKA http://experiment.edu.ru

11. | BupryanbHblii METOMUYCCKHN KAOWHET yunTess GU3MKH U aCTPOHOMHUH http://www.gomulina.orc.ru
12. | Bagauu o usmKe ¢ perneHus MU http://fizzzika.narod.ru

13. | 3anmmarenbHas pU3MKa B BOIIPOCAX M OTBETAX: CAUT 3acimyxeHHoro yuntens PO B. Enpkuna http://elkin52.narod.ru

14. | Baounas pusuko-TexHuueckas mkoiua nmpu MOTU http://www.school.mipt.ru
15. | Kabuner ¢usuku Cankr-IletepOyprckoii akaieMuy OCTIUIZIOMHOTO MEIarOrH4YeCKOro 00pa3oBaHusl http://www.edu.delfa.net
16. | Kagenpa u naboparopus ¢puzukua MIUOO http://fizkaf.narod.ru

17. | KBaHT: Hay4yHO-TIONMYJISIPHBINA (PU3UKO-MaTEMAaTHIECKUN )KYpHAI http://kvant.mccme.ru

18. | MadopmanmoHHbIe TEXHOJIOTHH B npenonaBanuu pusuku: cait U. . Ounnnmosoit http://ifilip.narod.ru

19. | KnaccuHas ¢wusuka: caiit yunrens ¢usuku E. A. banaunoii http://class-fizika.narod.ru
20. | Kparkwuii cipaBOYHHK 110 QHU3UKE http://www. physics.vir.ru
21. | Mup pusuku: GU3HIECKHN IKCIEPUMEHT http://demo.home.nov.ru
22. | Ob6pa3oBaTenbHblil cepBep «ONTHKAY http://optics.ifmo.ru

23. | Obyuaromue TpEXypoBHEBBIE TeCThI 10 (usuke: caiit B. . Perenpmana http://www. physics-regelman.com
24. | PernoHaabHBIN HEHTP OTKPHITOrO (hu3ndeckoro oopazoBanus ¢usnueckoro dakynsrera CII6IY http://www. phys.spb.ru
25. | Cepsep xadenpsl oomeit usnku Guzdpaxa MI'Y: GU3NPaKTHKYM B TEMOHCTPAIHH http://genphys. phys.msu.ru
26. | YpOKH 110 MOJIEKYJISIpHOH (pu3Hke http://marklv.narod.ru/mkt/
27. | ®usnKa B aHUMaIHAX http://physics.nad.ru

28. | ®u3nKa BOKPYT HacC http://physics03.narod.ru
29. | ®usuka s yaureneit: caiit B. H. Eroposoii http://fisika.nome.nov.ru
30. | ®dusuKka.py: caT s yJalumxcs 1 rnpernojaaBateneil Gu3suku http://www.fizika.ru

31. | ®usuka cTyJeHTaM M mKoJbHUKaM: cailT A. H. Bapruna http://www.physica.ru

32. | ®u3MKOMI: B IOMOIIb HAYMHAIOIIEMY QH3UKY http://physicomp.lipetsk.ru
33. | DOpyaur: 6uorpadun ya€HbIX U n300peTarencit http://erudit.nm.ru
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