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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKe Ha ypPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUsS COCTaBJIEHA Ha
OCHOBE TOJOXEHUH U TpeOOBAHUH K pe3ysibTaTaM OCBOCHHsS Ha 0a30BOM YpOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpexacraBieHHsix B DPI'OC 00O, a Ttakke ¢ ydérom
denepanbHOi paboyeid mporpammbl BocnuTaHus M KoHuenuuu npenojaBaHus y4eOHOTO
npeaMera «Pusukay.

Copnepxanue nporpamMMbl 10 (M3MKE HampaBleHO Ha (OPMUPOBAHHME €CTECTBEHHO-
HAYYHOH I'paMOTHOCTH OOYYaIOUIMXCS U OPraHU3alui0 U3ydeHHs (U3MKU Ha JESTEeIbHOCTHOM
ocHOoBe. B mporpamme no ¢Qu3Mke Yy4YMTHIBAIOTCS BO3MOXHOCTH Y4eOHOro IpeiMeTa B
peammzanuu  TpeboBannii ®I'OC OOO Kk TUIaHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM
pesyibTaraM OOydYeHHUs, a TaKKe MEXIPEAMETHbIE CBS3UM €CTECTBEHHOHAYYHBIX Y4eOHBIX
MIPEIMETOB HAa YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMsI.

@dusmnka sABISETCA CHUCTEMOOOPA3YIOIIMM JJIsl €CTECTBEHHOHAYUYHBIX Y4YEOHBIX
IPEMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMHUEH, Onosoruei, actpoHomuen u ¢uznyeckoil reorpadueid, BHOCUT BKJIaJ B €CTECTBEHHO-
HAYYHYIO KapTHHY MHpa, MPEIOCTaBiIsieT HauOojiee sCHbIe O0paslbl MPUMEHEHHs] HAyYHOTO
METO/1a MO3HAHUS, TO €CTh CII0CO0a MOyYeHUs JOCTOBEPHBIX 3HAHUM O MHUpE.

Opnna W3 rIaBHBIX 3a71a4 (pU3M4ecKoro oOpa3oBaHMs B CTPYKType oOuiero oO0pa3oBaHUs
COCTOUT B (OPMHUPOBAHMM €CTECTBEHHOHAYyYHOM TIpPaMOTHOCTM M HHTepeca K Hayke Yy
o0yyJaroumxcs.

N3yuenne ¢u3ukun Ha 0a30BOM YpOBHE IMpeaIojaracT OBJIAZCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIUMH €CTECTBEHHOHAYYHYIO IPaMOTHOCTb:!

HAY4YHO OOBSACHSATH SIBJICHUS,
OLICHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEJOBAHMS;
UHTEPIPETUPOBATH JaHHBIEC U UCIOIb30BaTh HAYYHbIE JOKA3aTeIbCTBA AJIS MOJYyYE€HUS BHIBOJIOB.

[lenn wusyuenus (U3UKA HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OMPENETICHBI B
Konuenmuu npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeIbHBIX OpraHU3ALUAX
Poccuiickoit ®enepanuu, peaau3yromMX OCHOBHBIE 00111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MununcrepctBa npocsemienust Poccuiickoit denepannn
(mpotokoin ot 3 gexadps 2019 r. Ne [IK4BH).

Henu nzyyenus pU3NKH:
npuoOpeTeHne MHTEepeca M CTPEeMIIEHHsI O0yJarolMXcs K Hay4HOMY M3YYEHHUIO MPHUPOJBbI,
pa3BUTHE UX
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE NMO3HAHUS U (POPMHUPOBAHUE HCCIIEI0BATEIHCKOTO
OTHOILEHHSI K OKPY>KAIOLIUM SIBJICHUSM;

(dbopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KAaK pe3ylbTaTa U3y4eHUs OCHOB CTPOEHHUS MaTepuu
U QyH/IaMEHTAIbHBIX 3aKOHOB (PU3MKH;

dbopMupoBaHUE MPEJCTABICHUNH O ponu (U3MKHU Ui Pa3BUTHUSL JPYIrUX E€CTECTBEHHBIX HayK,
TEXHUKU U TEXHOJIOTUH;

pa3BUTHE TIPEACTABIECHUI 0 BO3MOXKHBIX cdepax Oyayieill nmpodeccnoHalbHON NesSTENbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JIabHEHIIEMYy 00yYEHHIO B 3TOM HalpaBJICHUH.

Joctuxenne 5TUX 1eneld mnporpaMmbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOLIETo
00pa3oBaHus 00ecreurnBaeTCs pelieHHEM CIISAYIOLINX 3a1a4:
npuoOpeTeHne 3HAHUW O JAUCKPETHOM CTPOCHUHM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSAX;

NpUOOpeTeHne YMEHHI ONUCHIBATH U OOBSCHATH (DU3MUECKHE SIBICHHUS C HCIOJb30BaHUEM
MOJTYYEHHBIX 3HAHWM;

OCBOEHHE METOJIOB PELIeHMs MPOCTEUIINX PacuETHBIX 3aJad C HCIOJb30BaHUEM (U3MUECKUX
MOJIeJIeH, TBOPUECKUX U TPAKTUKOOPUEHTUPOBAHHBIX 3a1a4;

pasBUTHE YMEHUH HaOIIOAaTh NPUPOAHBIE SIBIEHUS M BBIIOJIHATH OIBITHI, J1a0OPATOPHBIE
paboThI U HKCTIEPUMEHTAIbHBIE UCCIIEIOBAHMS C UCIIOJIb30BAHUEM N3MEPUTENIBHBIX IPHOOPOB;
OCBOCHHE TIPUEMOB pabOThI ¢ HH(DOpMaIen PU3NIECKOTo COAEpKaHusI, BKIIOYass HHGOPMAITHIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PU3UKH, aHAIN3 U KPUTHUECKOE OLICHUBAaHNE WH(POPMAIINN;



3HAKOMCTBO CO chepamu mnpodecCHOHATBHON NEATeTbHOCTH, CBS3aHHBIMH C (U3UKOH, U
COBpPCMCHHBIMU TCXHOJIOTUAMH, OCHOBAHHBIMH Ha JOCTUIKCHUAX (1)H31/I‘{CCKOI>'I HAayKH.

Ha uzydenue ¢usuku (0a30BbIid ypOBEHB) HA YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHUs
otBoauTCs B 9 kitacce — 102 gaca (3 yaca B Henenio).

COAEPKAHUE OBYYEHUA

9 KJIACC
Pa3zgen 8. Mexannueckue siBJIeHHUSA.

Mexanunueckoe nBrkeHue. MatepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro JBWKEHHUs. PaBHOMepHOE mpsMoiMHENHOe ABMkeHue. HepaBHomepHoe
npsiMOJIMHEHOE JBHKeHHe. CpelHsii W MrHOBEHHAs CKOPOCTh Tejla NpH HEPaBHOMEPHOM
JBUKEHUU.

VYckopenue. PaBHoyckopeHHOE TIpsiMONIMHEHOE JBrKeHne. CBoboaHoe najaeHue. OMbIThI
lanunes.

PaBHOMEpHOE ABIKEHHE TIO OKpYXHOCTH. [lepmon m vacrora obOpamienus. JImHelHas u
YIJI0Basi CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

IlepBbrit 3akoH Hprotona. Bropoit 3akoH Herotona. Tperuit 3akoH Hprotona. IIpuHiuumn
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHHUS CKOJIBXKEHUS, CUJla TPEHUS
MOKOS1, APYTUE BUbI TPEHUSI.

Cwia TsKECTH W 3aKOH BCEMHPHOIO TATOTEHHUS. YCKOpPEHHE CBOOOIHOTO TIaJICHHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue maTepuanbHOU TOUKU. AGCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHOM OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsc tena. M3mMenenne mmmynbca. Mmynbe cuiibl. 3aKOH COXpaHEHUsT UMIYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckass pabota U MOHIHOCTh. Pabora cun Tsokect, ynpyroctd, TpeHus. CBsi3b
sHeprun M padothl. [loTeHImanpHas SHEPrus Tena, MOHSATOTO HaJl TOBEPXHOCTHIO 3E€MIIH.
[ToTeHumanbHas 3Heprus cxkatoil npyxunbl. Kunernueckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXpPaHEHUSI MEXaHUYECKON IHEPTUH.

Hemoncmpayuu.

1. HalGmoneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX Tel OTCUETA.

2. CpaBHeHME TyTeH W TPACKTOPHM IBMXKEHUS OJHOIO M TOTO € Tela OTHOCHUTEIBHO
pa3HBIX TEII OTCUETA.

3. H3mepeHue CKOpOCTH U YyCKOPEHUS MPSAMOIUHEHHOTO JIBUXKEHUSI.

4. VccnenoBaHue MPU3HAKOB PAaBHOYCKOPEHHOTO JBUKEHHUSI.

5. HaGmoneHue nBHXeHUS Tella 10 OKPYKHOCTH.

6. HaGnromeHne MeXaHWYECKUX SBJICHUH, MPOUCXOSAIINX B cucTeMe oTcuéra «Termexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHHS TeJla OT MacChl Tela U ASHCTBYIOIEH Ha HETO CUJIBL.

8. HaOmioneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEJ.

9. H3meHeHwue Beca Tesia MPU YCKOPEHHOM JIBUKEHUH.

10. Ilepenaya umnysbca MpyU B3aUMOJICHCTBUHU Tell.

11. TIpeoOpa3oBaHust SHEPTUH NTPU B3aUMOJICUCTBUU TEJL.

12. CoxpaHenue UMIysabCca IPU HEYIPYTOM B3aMMO/ICHCTBHH.

13. CoxpaHeHue uMITysIbca Mpu a0COFOTHO YITPYTOM B3aMMOICHCTBHH.



14.
15.
16.

HaOnroneHue peakTUBHOTO IBUKEHHUS.
CoxpaHeHue MEXaHU4eCKOH 3HEPTUH MPH CBOOOIHOM Ha/ICHUH.
CoxpaHeHne MEXaHUYECKOW YHEPTUH IIPU IBHKEHUU TeJla M0/ IeHCTBUEM IIPYKUHBI.

Jlabopamopuwie pabomul u onvimol.

1.

o N

10.

11.

KonctpynpoBanue Ttpakta [isi pa3roHa M JAIbHEWUIIEr0 PaBHOMEPHOTO JBUKCHHS
[IapUKa WIH TEJIEKKHU.

Onpenenenue cpeiaHell CKOPOCTU CKOJBXKEHHs Opycka WM JBIJKEHHUS IIapuKa IIo
HaKJIOHHOM IJIOCKOCTH.

Onpenenenue YCKOpEHHsS Tella IPH PABHOYCKOPEHHOM JIBMJKEHHUH IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHM IPH PAaBHOYCKOPEHHOM JIBHXKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: eciiu IpU PaBHOYCKOPEHHOM JIBHKEHUHU 0€3 HauyalbHOW CKOPOCTH
IIYTU OTHOCATCA KaK psAa HEYETHBIX YUCCJI, TO COOTBCTCTBYIOIIUC ITPOMCIKYTKH BPCMCHU
OJINHAKOBBI.

HCCHGI{OB&HI/IC 3aBUCUMOCTH CHJIBI TPEHHA CKOJILKCHHA OT CHJIBI HOPMaJlbHOI'O
JABJICHHUSL.

Omnpenenenne KodpHUIUESHTA TPESHUS CKOJIBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Onpenenenue paOOThl CWIBI TPEHHS MPU PABHOMEPHOM JIBJKEHUU Tejla 110
TOPU30HTAIILHOM MOBEPXHOCTH.

Ornpenenienne pabOThl CUJIBI  YOPYTOCTH TPH TMOABEME Tpy3a C HCIOJIb30BAaHUEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydenune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe aBmxeHue. OCHOBHBbIE XapaKTEPUCTHKU KoyeOaHUM: NMEpUOA, 4acToTa,
amMIIuTyAa. MareMaTHuecKuil M NpPYXHUHHBIH MasTHUKU. [lpeBpaleHue 5>HeEpruu Impu
K01€0aTeIbHOM ABUKEHUH.

3aryxatomue kojeOaHus. BeiHyxeHHbIe KoneOaHus. Pe3oHanc. MexaHMUeCKUe BOJIHBI.
CaoiicTBa MexaHn4eckux BoJIH. [IposionbHbIE U MonepeyHble BOJHBL. J[JTMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHus. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. ['pomMKkoCTb 3ByKa M BeicOTa TOHA. OTpakeHue 3ByKa. IHPpa3Byk U ylbTpa3BYK.

Hemoncmpayuu.

Sk wndE

Habmonenune xonebanuil e noJ 1eHCTBUEM CHIIBI TSDKECTH M CUJIBI YIIPYTOCTH.
HaGnronenue koneOaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HabGnronenue BeIHYKIEHHBIX KOJIe0aHUH U pe30HaHCA.

Pacnipoctpanenue npooabHBIX U MONEPEUHbIX BOJIH (Ha MOJIENHN).

Habmroienue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopnwvie padbomot u onvimol.

=

Omnpezaenenye 4acTOThI U MEPHOA KoleOaHUH MaTeMaTHYECKOT0 MasiTHUKA.
Omnpenenenne 4acToThl U Meproia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH Mepuojia KojeOaHWH MOJBEIIEHHOrO0 K HUTH Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBHCHMOCTH Tiepuoja KojeOaHU NPYKUHHOTO MasTHHUKAa OT MaccChl

rpysa.
[TpoBepka HE3aBUCHUMOCTH Teproja KoineOaHui rpy3a, MOJBEIICHHOTO K HUTH, OT MaCChI

rpysa.

OnbITHl, AEMOHCTPUPYIOLIHE 3aBUCUMOCTh MEpUoJa KOJIeOaHul NPYKUHHOTO MasTHUKA
OT MAacchl Ipy3a U )KECTKOCTH MPYKUHBL.

. VI3mepenue yckopeHusi CBOOOIHOTO MaJICHHUS.

Pasne.ﬂ 10. D1eKTpOMATrHUTHOE MOJI€ M JIEKTPOMArHUTHbIE BOJIHbI.



DJIEKTPOMArHuTHOE TI0JI€. DJIEKTPOMAarHUTHbIE BOJHBI. (CBOMCTBA 3JIEKTPOMATHUTHBIX
BoJH. IIIkama OJICKTPOMArHMuTHBIX BOJIH. Wcnonp3oBanue SJICKTPOMArHUTHBIX BOJIH IJIsA COTOBOM
CBSI3H.

DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJiHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CsaoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BomHoBBIE CBOICTBA CBETA.
Jlabopamopnwvie pabomot u onvimul.
1. W3ydeHwe CBOMCTB 3JEKTPOMATHUTHBIX BOJH C MTOMOIIBI0 MOOUIIBLHOTO TenedoHa.

Pa3nen 11. CBetoBble siBICHHS.

JlyueBas monenb cBeta. Mcrounuku cera. IlpsimonuneiiHoe pacnpocTpaHeHHE CBETa.
3armenust Connua u JIynsl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpa)K€HUs CBETA.

[Tpenomnenue cBeTa. 3aKOH mpenomieHus cBera. [lomHoe BHyTpeHHee OTpakeHHe CBETa.
Vcnonk30BaHMe TIOTHOTO BHYTPEHHETO OTPAKCHUS B ONTHYECKHX CBETOBOJIAX.

Jlunza. Xopx nyueit B nmuze. Onrtuyeckas cucrema ¢oToamnmapara, MHKPOCKONA U
Teneckorna. ['a3 kak onTudeckas cucreMa. bim3opykocTs U 1alilbHO30PKOCTb.

Pasnosxxenue 6enoro ceeta B ciekTp. OnbiTel HptoToHa. Clio)keHHEe CIIEKTPaIbHBIX 1IBETOB.
Hucniepcus ceera.

Hemoncmpayuu.
[TpstmonuHEtHOE pacpoCcTpaHeHHE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUil B IUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnTHueckuil cBeTOBOA.
Xon tydeit B coOuparoiei JTruH3e.
Xop J1ydeil B paccenBarollel JIMH3E.
[Tonryuenue n300pakxeHU ¢ TOMOIIbIO JINH3.
. Ipunnun neiictBus otoanmnapara, MUKpOCKOIA U TEJIECKOTIA.
10. Mogens riasa.
11. PaznoxkeHue 6enoro cBeTa B CIIEKTP.
12. Tlony4enune 6enoro cBeTa Mpy CIOKEHUH CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie pabomul u onvimot.
HccnenoBanue 3aBUCUMOCTH yTiIa OTPasKEHUSI CBETOBOTO JIy4a OT yIJia TaIeHHs.
N3yueHne xapakTepuCTHK U300pakeHus MpeIMeTa B IIIOCKOM 3epKaie.
HccnenoBanre 3aBUCUMOCTH yTJIa TPEIOMIJICHUSI CBETOBOTO Jiyda OT yrjla MaJeHUs Ha
IPaHUIIE «BO3TYX—CTEKIIO».
[Tomy4yenue n300pa’keHUiA ¢ TTOMOIIBIO COOUPAIOIIEH JTUH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CUITbI COOMPAIOIIEH JINH3BI.
OMnBITHI TIO PA3TIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITHl MO BOCHPUATHIO IIBETa MPEIMETOB NpU HUX HAOIIOJCHUU 4Yepe3 IIBETOBBIE
(GUIBTPBI.

CoNoOA~WNE
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Pa3zngen 12. KBanToBble sIBJIEHHUS.

OmneiTel Pe3epdopaa u mmanerapHas Moaens atoma. Mogens aroma bopa. Mcnyckanue u
norJomeHue ceera aroMoM. KBanTel. JInneiyaToie CieKTphI.

PamnoaktuBHOCTh. Aunbda, Oera- W ramma-uzmydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnas mogmens aromHoro sigpa. M3oromsl. PaagnoaktuBHble mpeBpainenus. Ilepuop
noJIypacnaaa aTOMHBIX sIJIEp.



AnepHble peakunu. 3aKOHbI COXPAHEHHMS 3apsAI0BOIO M MAaCCOBOIO YHCENl. DHEPTHS CBS3U
aToMHbIX saep. CBsa3p Macchl U dHepruu. Peakumm cuHte3a u aeneHus sjep. Mcrounukum
sHepruu CosHLa U 3BE3 1.

Snepnas sHepreTuka. JIeMCTBUA paguOAKTUBHBIX U3JIyYCHUN HA )KUBbIE OPTAHU3MBI.

Hemoncmpayuu.

CreKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CnekTp Boaopoaa.

Habumonenune tpeko B kamepe BusbcoHa.

Pabora cuéruyrka HOHU3UPYIOMINUX U3TYyICHH.

Perucrpanus uzinydenus: npupoAHBIX MUHEPAJIOB U MIPOTYKTOB.
Jlabopamopuwvie padbomot u onvimeol.
1. HaOGmroneHue CIUIONIHBIX U IMHEWYATBIX CIIEKTPOB U3JIYUYCHHUS.
2. HccnemoBanue TPEKOB: HW3MEPEHHE OJHEPIHMHM YACTHIBI 1O TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (PoHA.

ook wdE

IHoBTOpPUTEJIHbHO-0000 A0 MOYJIb.

[ToBTOpPUTENBEHO-0000IIAOMINK ~ MOIYJb  TpEJHA3HAYSH JUISl  CHCTEMaTH3alud |
0000IIIeHHUs IPEMETHOTO COJICPIKAHHS U OTIBITA JIEATSILHOCTH, IPHOOPETEHHOTO MPH H3yYCHUU
BCEro Kypca (hM3MKH, a TaKKe IS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXxcsl, BBIOPABIINX 3TOT Y4eOHBIH MpeaMeT.

[Ipy wW3ydeHWHM JaHHOTO MOXYJI PEATU3YIOTCS H  CHUCTEMATHU3HPYIOTCS  BHIBI
JCATCIIBHOCTH, Ha OCHOBE KOTOPBIX 00ECHeYMBaeTCs JOCTHIXKCHHE MPEJAMETHBIX U
MeETampeIMETHBIX TUTAHUPYEMBIX pe3yJIbTaToOB oOydeHusI, dbopmupyercs
€CTeCTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHME HAyYHBIX METOJIOB HCCJIEIOBAHUS SIBICHUN
NPUPOJIBI W TEXHHWKH, OBJIAJICHUE YMCHUSIMH OOBSICHATH (DU3MUECKUE SIBJICHUS, MPUMEHSISA
MOJTy4YeHHBIC 3HAHUS, PelIaTh 3a7a4d, B TOM YHCIIE KAUeCTBEHHBIE U AKCIIEPUMEHTAIbHBIE.

[IpyHIMIINATBHO NEATEIbHOCTHBIM XapaKkTep JaHHOTO pasjiella peam3yeTcs 3a CU€T TOoro,
9TO 00yYaIOIIUECs BBIMIOIHSIOT 3a/I1aHUs, B KOTOPBIX MM IMPEAaraercs:

Ha OCHOBE TMOJYYCHHBIX 3HAHWUH PACTIO3HABATh U HAYYHO OOBSACHATH (DH3UUCCKUE SIBICHUS
B OKpYKaroIllel MpUpo/ie U OBCETHEBHOM KU3HH;

UCIIOJIb30BaTh HAYYHBIE METOJIbI MCCIICIOBAaHUS (DU3UUECKHUX SBICHHM, B TOM YHUCIIC JIJIS
MPOBEPKHU THIIOTE3 U MOTYYCHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSCHATh HAyYHBIC OCHOBBI HamOOJee BaXXHBIX JIOCTIKEHUH COBPEMEHHBIX TEXHOJIOTHH,
HaIpUMep, MPAKTUUIECKOTO MCIOIb30BaHUS Pa3IMYHBIX HCTOYHUKOB YHEPTHH Ha OCHOBE 3aKOHA
MIPEBPAICHHS H COXPAHCHHSI BCEX U3BECTHBIX BUIOB YHEPTHH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

W3ydyenne ¢u3MKH Ha YpPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHHsS HAmNpaBlIeHO Ha
JOCTMIKCHUC IMYHOCTHBIX, MCTAITPECAMETHBIX U IPEAMETHBIX O6p330BaTeJ'IBHI)IX PE3YIbTATOB.

B pesynbrate wu3yueHus (UMK Ha YypOBHE OCHOBHOTO OOIIero oOpa3oBaHUS Y
obyyaromierocs OyayT chopMUPOBAHBI CISAYIOMINE TUIHOCTHBIC PE3YJIbTATHI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:
- MPOSIBJICHWE HMHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCHMCKOHN (pru3nyeckoi

HAYKU;



- LIEGHHOCTHOE OTHOILIEHUE K JTOCTHKEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K AaKTHMBHOMY Y4YacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMBIX U STHYECKHX
po0JieM, CBS3aHHBIX C IPAKTHYECKUM TPUMEHEHHUEM JOCTHKCHUI (DU3HKY;

- OCO3HAHHME BAKHOCTU MOPAIbHO-3TUUECKHUX MPUHIUIIOB B IEATEIHHOCTH YYEHOTO;

3) 3cTeTH4ecKOro BOCTIUTAHMS

- BOCIIPUSITUE JCTETUYECKUX KauecTB (U3NYECKON Hayku: e€ TapMOHHUYHOIO IMOCTPOEHUS,
CTPOrOCTH, TOYHOCTH, TJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'O NO3HAHUSA:

- OCO3HAHME [IEHHOCTH (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTA TIO3HAHUSI MHPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIONIECH KYJIbTYPHI;

- pa3BUTHE HAYYHOU JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIBCKOM JIeITeIbHOCTH;

5) popmupoBaHus KyJbTYPbI 310POBbSI 1 IMOIMOHAJIBLHOI0 /10Oy U

- OCO3HAHME I[IEHHOCTH 0e30macHOro obpa3a KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHUPE,
BaXHOCTU TpaBHJI OE30MAaCHOTO MOBEACHUS HAa TPAHCIOPTE, Ha JIOPOTax, C AIEKTPUUECKUM U
TEIJIOBBIM 000pYZ0BAaHUEM B JOMAIIIHUX YCIIOBUSX;

- chopMHPOBAHHOCTh HaBBIKA pedIieKCHH, MPU3HAHKUE CBOETO IMpaBa Ha OLIMOKY M TAaKOIO Ke
npaBa y JIpyroro 4ejioBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTUBHOE YYacTHE B PEIICHHH MPaKTUYECKHX 3a1ad (B paMKax ceMbH, 0Opa3oBaTEIbHOMN
OpraHu3aIy, ropojia, Kpasl) TEXHOJIOTHYECKON U COIMATbHON HAIMPaBICHHOCTH, TPEOYIOIIUX B
TOM YHCJIe U (PU3UIECKUX 3HAHUM;

- HHTEpEeC K MPaKTUIECKOMY U3y4eHUIO podeccuil, CBsI3aHHBIX C PU3UKOI;

7) IKOJIOTM4eCKOT0 BOCIIMTAHMS:

- OpUEHTAIUsl Ha TNpuUMeHeHue GU3NYECKUX 3HAHUM [ pelieHus 3aaad B o01acTu
OKPY’KaIOIIEeH Cpefibl, TIJIAHUPOBAHUS TTOCTYNKOB U OIEHKH WX BO3MOXHBIX TMOCJEICTBHM ISt
OKpPY’KaloIllel Cpebl;

- 0CO3HaHME II00ATBHOTO XapaKTepa HKOJIOTHYECKUX TTPOOJIEM U ITyTeH UX peIeHus;

8) amanTanuu K U3MEHSIOIIHUMCS YCJIOBHAM COLMAIBLHON U MPUPOAHOH CpeAbI:

- MOTPEOHOCTh BO B3aUMOJICCTBUU TMPHU BBIMOJHEHUU HUCCIEIOBAHUN U TPOEKTOB (hU3UUIECKOM
HaIlPaBJIEHHOCTH, OTKPBITOCTb ONBITY U 3HAHUSM JIPYTHUX;

- TIOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACSATEIHHOCTD;

- IOTpeOHOCTh B (POPMUPOBAHUU HOBBIX 3HAHUU, B TOM 4ucie (POPMYIUPOBATH HJIEH, TTOHSTHS,
TUTIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SIBJICHUSX;

- 0CO3HaHMe JePUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 006macTu pusmku;

- INTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUH HOBBIX (PM3UUECKUX 3HAHUM;

- CTpeMJICHUE aHATM3UPOBATh M BBHISBISATH B3aMMOCBS3U MPUPOABI, OOIIECTBA U SKOHOMHUKH, B
TOM YHCJIE C UCTIOJIb30BaHUEM (PUM3NUYECKUX 3HAHUI;

- OIICHKA CBOMX JEHCTBHI ¢ YUETOM BIHSHUS Ha OKPYKAIOIIYIO CPey, BOBMOXKHBIX TJI00aIbHBIX
MTOCJIEICTBUH.

METANPEAMETHBIE PE3YJIbTATDHI

B pesymbrare ocBoeHHs TporpaMMbl MO (U3MKE HAa YpPOBHE OCHOBHOTO OOIIETro
obpazoBanusi y oOydvaromerocs OyayT chOpMHUPOBAaHBI MeTANpPeAMeTHbIE Pe3yabTaThl,
BKJIIOYAOMIUC TTO3HABATCIBHLIC YHHBCPCAJIBHBIC y‘-IGGHBIe ﬂeﬁCTBHH, KOMMYHUKATHBHBIC
YHUBEPCAJIbHbIE YUCOHBIC IEHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YICOHBIC ICHCTBHS.



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS

ba3oBble Jloruveckue aAeicTBUA:

BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUI);

YCTaHABIIMBATh CYIIECTBEHHBIN TpPH3HAK KIACCU(PUKAINUUA, OCHOBAHUSA Uil 000OIIeHUs u
CpPaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M TPOTHBOPEYUST B paccMaTpuBaeMbIX (haKkTax, ITaHHBIX U
HAOJIOICHUSX,, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;

BBISIBJISITH TTPUYMHHO-CJICICTBEHHBIC CBSI3U MPU M3yYCHUH (DU3MUECKUX SBICHUN U MPOIIECCOB,
JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JIETYKTUBHBIX U HHIYKTUBHBIX YMO3aKIIOUCHH, BbIABUTATh
TUTIOTE3bI O B3aMMOCBSI3SX (PHU3UYECKUX BEIHYNH;

CaMOCTOSITENIbHO BBIOMpATh CHOCOO pemeHus Yy4deOHoU Qu3nueckord 3amaud  (CpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHUs, BHIOOp Hauboliee MOIXOSAIIEIO ¢ y4ETOM CaMOCTOSTEIbHO
BBIJICTICHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarejbckne 1eiCTBUSA:

MCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

MPOBOJIUTH IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUJIaHY OIIBIT, HECJOXKHBIN (HU3UYECKUN
9KCIIEPUMEHT, HEOOJIbIIIOE HCcCe0BaHne (PU3UUECKOTO SIBICHHUS,

OIICHWBATh HA MPUMEHHMOCTh U JIOCTOBEPHOCTh HWH(OpPMAIHIO, TIOJYYCHHYIO B XOJIE
MCCJICTOBAHMSI UITU DKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYITUPOBaTh OOOOIIEHUST W BBHIBOABI IO pE3yabTaTaM IPOBEIEHHOTO
HaOII0ICHUS, OTIBITA, UCCIICIOBAHMUS,;

IPOTHO3UPOBATh BO3MOXHOE JalibHEHIee pa3BuUTHE (U3NYECKUX IPOIECCOB, a TaKkKe
BBIIBUTATh MPEINOI0KEHUSI 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSTh Pa3jHMYHble METOJIbI, NTHCTPYMEHTHI U 3aMpPOCHI MPH MOUCKE U 0TOOpE MH(POpMAIUH
WIM JAHHBIX C YYETOM MpPEAJIOKEHHON yueOHOM pu3ndeckoil 3a1auu;

aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIIUIO Pa3IMYHBIX BUIOB U
dbop™m mpeacTaBIeHuUs;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaJbHYHO (opMy TpenacTaBieHus uHDOpMaUU U
WJUTIOCTPUPOBATH pPeIIaeMbIe 3a/1a4d HECJIOKHBIMU CXE€MaMH, JuarpaMMamu, HHOU rpadukor u
UX KOMOWHAIUSMU.

KoMmyHHnKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

B XoJie¢ 00CyXIeHHuss ydeOHOro marepuaia, pe3ylbTaToB JIaopaTOpPHBIX PabOT M MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYK/1aeMOW TeMbl M BBICKA3bIBATh HJIEH, HAIICJIICHHBIC Ha
peleHre 3a7a4u U NoAepKaHue 0IarokenareaIbHOCTH OOIIEHUS;

COTIOCTABJIAITh CBOM CYXICHHUSI C CYKIEHUSIMH JPYTUX YYaCTHUKOB JHMAJIOTa, OOHApPYXKMBATh
pa3uyue U CXOACTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M IMMCHMEHHBIX TEKCTaX;

NyOMMYHO TPEJCTABIATH PE3YNbTAaThl BBIMOJTHEHHOTO (DU3MYECKOro OmbiTa (IKCIEPUMEHTA,
WCCJICIOBAHMS, TIPOEKTA);

MOHUMATh W WCMOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUAYAIbHON padOTHI MpHU
pelIeHnr KOHKPETHON (pU3NYECKOM MpoOIeMbl;

MPUHUMATh LEIH COBMECTHOU AESATENBHOCTH, OPraHU30BBIBATH JEHCTBUS MO €€ JOCTHXKEHHIO:
pactpenensiaTb poyik, oOCY)XIaTh MPOIECCHI U PE3YIbTaThl COBMECTHOM pPabOThI, 0000mIaTh
MHEHUST HECKOJIbKHX JIFOJICH;

BBITNOJHATH CBOIO YacTh pabOThl, JOCTUTasi KAYECTBEHHOI'O Pe3yJbTaTa M0 CBOEMY HAlpaBICHUIO
¥ KOOPAMHUPYS CBOU JICUCTBUS C APYTUMHU WICHAMH KOMAaH/IbI,

OLICHMBATh KayecTBO CBOEro BKJaJa B OOLIMII MPOAYKT MO KPUTEPUSM, CaMOCTOSATEIbHO
c(hOpMYyJIMPOBAHHBIM YYACTHHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbIE 1eiiCTBUS



Camoopranu3anus:

BBIABIISATH TPOOJIEMBbI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs peIIeHUs
(bu3nyecKux 3HaHUM;

OpPUCHTHUPOBATLCSA B PA3JIMYHBIX IMOAXOJAaX IMPUHATHUA peI_HCHI/Iﬁ (I/IHI[I/IBI/IZ[yaJIBHOC, MIPUHATUC
pelLIeHUs B IpyIe, IPUHATUE PEIIEHUH rpymIoi);

CaMOCTOSITENIFHO COCTABIIATh AITOPUTM pelIeHUs (PU3MUECKON 3a/1aui WM TIJIaHA UCCIIEIOBAaHUS
C Y4€TOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBATh
[IpeJIaracMble BApUAHTBI PEILICHUI;

JienaTh BbIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPeJUIaraTh IUIaH €€ N3MCHEHHUS,

OOBSACHATH MPUUYUHBI TOCTUKEHUS (HEAOCTUKEHUS) PE3YyIbTaTOB EATEIbHOCTH, 1aBaTh OLIEHKY
IpUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPCKTHUBLBI B ACATCIBHOCTDH (B TOM 4YHUCJIC B XOJ BBbIIIOJIHCHHUA (1)H3H‘~I€CKOI‘0
UCCIICIOBAaHMsT WJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBLIMXCS CHUTYalUH,
YCTaHOBJIEHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa LEIHU U YCIOBUAM;

CTaBUTH Ce0Sl HA MECTO JPYroro 4ejloBeKa B XOJ€ CIIOpa WU TUCKYCCHU Ha HAYYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYroro;

IpU3HAaBaTh CBOE IPaBO Ha OIMIMOKY MPHU pelIeHUH (PU3MYECKUX 3a/1ad WU B YTBEP)KICHUIX Ha
Hay4yHbIEC TEMBI U TAKOE XK€ MPABO IPYroro.

MHNPEAMETHBIE PE3YJIbTATHBI

K konmy oOydeHus B 9 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:
MCIIOJIb30BaTh MOHATHS: CUCTEMA OTCUETA, MaTepUaNIbHASI TOUKA, TPAEKTOPHSI, OTHOCUTEIbHOCTh
MEXaHHYECKOI0 JIBOKEHUS, nedopmarius (ympyras, TJIaCTUYECKas), TpEHHE,
[EHTPOCTPEMHUTENBHOE YCKOPEHHE, HEBECOMOCTb U MEPErpy3KH, LEHTP TAKECTH, abCONIOTHO
TBEPJIOE TEJO, LIEHTP TSHKECTH TBEPAOTO Teja, paBHOBECHE, MEXaHUYECKUE KOJICOAHUS U BOJIHBI,
3BYK, MHPPA3BYK U YIbTPa3BYK, DIEKTPOMATHUTHBIC BOJHBI, ITKaja AJIEKTPOMArHUTHBIX BOJH,
CBeT, OJU30PYKOCTh W JNaTbHO30PKOCTh, CIIEKTPHI UCITYCKAaHHS U TOTJIONIEHU, albda, O0era- u
raMMma-u3JIy4eHHsi, U30TOIbI, siACPHAst SHEPreTHKA;
pasnuuath  SBJCHHS (paBHOMEPHOE M  HEPaBHOMEPHOE TMPSMOJIMHEHHOE JBWIKEHUE,
PaBHOYCKOPEHHOE TMPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TaJeHHE Tel, pPaBHOMEpPHOE
JBIDKCHHUE TI0 OKPYXXHOCTH, B3aUMOJICMCTBHE TE€J, PEaKTUBHOE JBWKEHHUE, KOJeOaTeIbHOE
IBUKEHHE (3aTyXarollle W BBIHYXKICHHBIE KoNeOaHUs), pPE30HAHC, BOJIHOBOE JIBIIKEHUE,
OTpakeHHE 3BYKa, MPSIMOJMHEHHOE pacHpoCTpaHEHUE, OTpPaKeHHE M IpelOMJIEHHE CBETa,
MOJIHOE BHYTPEHHEE OTpPaKEHHE CBETa, pa3ioKeHHe Oeloro CBeTa B CIEKTP U CIOKEHUE
CIIEKTPAJbHBIX IIBETOB, TUCIEPCHSI CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTh, BO3HHKHOBEHHWE
JUHENYATOr0 CHEKTpa M3JIyYEHHUs) MO OMHCAHUI0 HUX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOITUX JTAHHOE (hU3UIECKOE SIBJICHUE;
pacro3HaBaTh MPOSIBICHHUE HM3YUYEHHBIX (U3UUYECKUX SIBICHUN B OKpYyXKawiieM Mupe (B ToM
yucie (U3NYECKUE SBJIICHHUS B TPUPOJIC: NMPUIMBBI M OTIWBHI, JABWKeHUE TiaHeT CoHEeYHOMN
CHUCTEMBbI, PEAKTUBHOE JBW)XEHUE >KUBBIX OpPraHU3MOB, BOCHPHUSITHE 3BYKOB >KUBOTHBIMHU,
3eMJICTPSICEHUE, CEMCMHUYECKHME BOJIHBI, IyHAMH, 9XO0, I[BETAa TEJ, ONTHYECKHE SIBIICHUS B
npupoje, OHMONOTHYECKOe [EHCTBHE BUAMMOIO, YIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, €eCTECTBEHHBI paJuOaKTUBHBIA (OH, KOCMUYECKHE Jy4yd, paJHMOaKTHUBHOE
U3JIy4eHHE MPUPOJHBIX MHUHEPAJIOB, JEUCTBHE pPAJAMOAKTUBHBIX H3JIYYCHHM Ha OpraHu3M
YyeJioBeKa), PH 3TOM MEPEBOAUTH MPAKTHUECKYIO 3a7auy B y4eOHYIO, BBIICISTH CYIIECTBEHHbIE
cBOIicTBa (TpU3HAKK) PUINIESCKUX SBICHUI;



ONHUCBHIBATh M3Y4YEHHbIE CBOWCTBA TeN W (PU3UUECKUE SBICHMs, HCIONb3Yys (QU3NUECKUe
BEJIMYMHBI (CPEAHsISl U MTHOBEHHAs: CKOPOCTh TeJla IPY HEPABHOMEPHOM JBUKEHHUH, YCKOPEHUE,
nepeMelleHe, MyTh, YIJOBas CKOPOCTb, CHJIA TPEHMs, CHJAa YIPYrOCTH, CWJIA TSDKECTH,
YCKOpEHHE CBOOOJHOTO MAJIeHHs, BEC Tella, MMITYJIbC Tella, MMITYJbC CHJIBI, MEXaHWYecKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsl SHEPIUs Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3EMIIH,
NOTEHLMAJbHAsL DHEPIUsl CKATOM NPYKHUHBI, KHHETHUYECKAsl 3HEPIUs, IOJIHAs MeXaHW4ecKas
SHEprus, Mepuo] M 4YacToTa KosieOaHWH, AJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeb IPEJIOMIIEHHUS CpElbl), IIPU ONMCAHWU IPABUIBHO TPAKTOBATh
(Gu3n4ecKuil CMbICI UCIOJIb3yEMBbIX BEJIMYMH, O0O03HAYEHUS U €AMHUIIBI GU3NUYECKUX BEJIMYHUH,
HAXOJUTh (POPMYIIBI, CBS3BIBAIONINE JaHHYIO (DU3MUECKYIO BEJIWYHHY C JAPYTHMH BEITMUYMHAMH,
CTPOUTH I'paMKH U3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapakTepu30BaTh CBOMCTBA TeJ, (HU3MUECKUE SBICHUS W MPOIECCHl, HCHOIBb3ys 3aKOH
COXPaHEHMsI SHEPIruH, 3aKOH BCEMHPHOIO TATOTEHUs, NMPUHLMII CYHNEPHO3ULIMU CHJI, NPUHLIUI
OTHOCUTENbHOCTH [anunes, 3akoHbl HbBIOTOHA, 3aKOH COXpaHEHMsI MMITYJIbCA, 3AKOHBI
OTpa)KEHHsI U IPEIOMIICHUS] CBETA, 3aKOHBI COXPAaHEHMs 3apsiI0BOTO U MACCOBOIO YHUCEIN MpHU
AJIEPHBIX pPEaKLUsAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTeMaTHYeCKOE BbIPAXKECHUE;

OOBSICHATH (PU3UYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM YHCIE U B KOHTEKCTE€ CHTyalUi
IPAaKTUKOOPHUEHTUPOBAHHOIO XapakTepa: BBIABIATH INPUYMHHO-CIIEJCTBEHHBIE CBSI3U, CTPOUTH
00BsiCHEHHE M3 2—3 JIOTMYECKUX LIaroB € OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacy€THbIE 3a/1a4i (ONMUPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHMI), UCIIOJIb3Ysl 3aKOHBI
U (GopMyiibl, CBs3bIBarOIIME (U3UUYECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCJIOBHS 3aJauu
3aMMCBIBATh KPAaTKOE YCJIOBUE, BBISIBIISATH HEAOCTAIOIINE WM M30BITOYHBIC JTaHHBIEC, BHIOMPAThH
3aKOHbl M (OpPMyJbl, HEOOXOAWMMBbIE JJsi pEIIeHUs,, IMPOBOAUTH pacuéTbl M OLICHUBATh
PETUCTUYHOCTD TOJTYYEHHOTO 3HaUYEHUS! (PU3NYECKON BETUUHHBI;

pacrio3HaBaTh NpPOOJEMbI, KOTOPblE MOXHO pPEIIUTh NPU MOMOLIM (U3NYECKUX METOIOB,
UCIIOJNIb3YSl ONHMCAHME MCCIIEOBAHMSI, BBIICISATh IPOBEPSIEMOE MPEANOIOKEHHE, OLIEHUBAThH
IIPABWJIBHOCTh IOPSJIKA IPOBEJCHUS MCCIEN0BAaHUA, J€JaTh BbBIBOJBI, HHTEPIPETUPOBATH
pe3ysbTaThl HAOIIOIEHNH U OIBITOB;

IPOBOJUTH OMBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBIECHUN WM (U3NYECKUX CBOMCTB Tel
(u3yueHnue BTOporo 3akoHa HpIOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCThH IEpHoja
KOJIeOaHUH MPYKUHHOT'O MasiTHUKA OT MACChl Ipy3a U ’KECTKOCTU NPYKUHBI U HE3aBUCUMOCTh OT
aMILTUTY/IBI MaJIbIX KOJIeOaHUH, PSIMOJIMHEWHOE pacipoCTpaHEHUE CBETA, Pa3sIoKeHUE OesIoro
CBETa B CIEKTP, U3yUEHHUE CBOMCTB M300pa)keHUs B IJIOCKOM 3€pKajie U CBOWCTB M300paKeHUs
npeaMeTa B coOuparolei JI1H3e, Ha0II0AeHNEe CIUIONIHBIX U IMHEHYaThIX CIIEKTPOB U3JTy4EHUs):
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOrO Habopa 00OpyI0BaHUs, OMUCHIBATE X0
OTIbITa U €r0 Pe3yJbTaThl, GOPMYJINPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, OMpeAessisl CpeqHee 3HAaueHue
u3MepsieMoil BelMnyuHbl ((POKyCHOE paccTossHME coOHMparoled JUH3bI), 00OCHOBBIBATH BBHIOOP
crioco0a u3MepeHus (M3MepUTENHLHOr0 Ipudopa);

MIPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH C HMCMHOJIb30BAaHUEM MPSMBIX
U3MepeHuil (3aBUCUMOCTh IMYTH OT BPEMEHHU IPU PaBHOYCKOPEHHOM JIBUKEHHUU 0€3 HadaJbHON
CKOPOCTH, Iepuo/ia KojaeOaHni MaTeMaTUYeCKOTro MasiTHUKA OT JIJTMHBI HUTH, 3aBUCUMOCTH yTjia
OTpa’KeHHsI CBETa OT yrja MaJeHUS M yIJla NPeJOMJICHHs OT Yria MajeHHs): IUIAHUPOBATh
HCCJIEIOBaHKE, CAMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (PMKCHUPOBATH PE3Y/IbTAThI MOJIYYEHHON
3aBUCUMOCTH (PU3MYECKMX BEMUYMH B BUAE TaONMMIl M TpauKOB, JE€NaTh BBIBOJBI IO
pe3yJibTaTaM MCCIIeI0BaHNUs;

IPOBOJUTH KOCBEHHbIE H3MEPEHHsI (PU3NUECKUX BEIMYUH (CPEIHsS CKOPOCTh U YCKOPEHHUE Tea
IPpU PAaBHOYCKOPEHHOM [BM)KEHUH, YCKOpPEHHE CBOOOJIHOrO MaJEHHUs, >KECTKOCTb IPYKUHBI,
KOX(P(UIIMEHT TPEeHHsI CKONBXKEHHUS, MeXaHWdeckas paboTa M MOIIHOCTh, YacTOTa M IEPHOT
KOJIEOAaHUH MaTeMaTHYeCKOro M MPYXKHHHOTO MAsATHUKOB, ONTHYECKas Ccuiia coOuparouiei
JMH3BI, PaJUOAKTUBHBIA (OH): IUIAHUPOBATH W3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIBHYIO
YCTQHOBKY U BBINOJIHATH U3MEPEHMS], CIIELYys IPEIJI0KEHHON HHCTPYKLINH, BBIYUCIISTH 3HAUYCHHUE



BEJIMYMHBI M aHAJIU3UPOBATh IOJIYYCHHBIE DPE3YJIbTaThl C YYETOM 3aJaHHOW IOTPEIIHOCTU
U3MEPEHU;

co0uIr01aTh MpaBuiia TEXHUKH O€3011aCHOCTH ITPpU paboTe ¢ 1a00opaTOpPHBIM 000PYI0BaHUEM;
pa3in4yaTth OCHOBHBIC NPU3HAKM H3YYEHHBIX (DM3MYECKHX MOJENEH: MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOUCUHBIM UCTOYHUK CBETA, JIy4, TOHKas JIMH3a, IJJaHEeTapHask MOJIEIb
aToMa, HyKJIOHHas MOZIEJIb ATOMHOTO s1]1pa;

XapakTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHUYECKUX YCTPOMCTB ¢
OMOpol Ha MX ONUCAaHUS (B TOM YHCJE: CHUAOMETP, NATUUKU IIOJIOKEHUS, PACCTOSHUS U
YCKOPEHHUs, pakera, 5XO0JIOT, OYKH, IepucKon, (oToamnmnapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, O3UMETP, Kamepa BuiibcoHa), WCIONB3ys 3HAHUS O CBOWCTBAX (DHU3MUCCKUX
SBJICHUN U HEOOXOAUMbIE (PU3UYECKHE 3aKOHOMEPHOCTH;

UCIIOJIB30BAaTh CXEMbl M CXEMaTHYHBIE PHUCYHKM HW3YYEHHBIX TEXHMYECKUX YCTPOMUCTB,
U3MEPUTENIbHBIX TMPUOOPOB M  TEXHOJOTMYECKUX HPOLECCOB IPH pPELIeHUH y4deOHOo-
NPAaKTUYECKHUX 3a]1a4, ONTHYECKUE CXEMBI ISl TOCTPOSHUS N300paKEHUH B TIIOCKOM 3epKaje U
coOuparoniei JIMH3e;

IPUBOJIUTH MPUMEPHl (HAXOAWUTh MH(OpPMALMIO O IpUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
(bu3nuecKrx 3HaHUH B MOBCEIHEBHOW KU3HU JUId o0ecrieyeHHs 6e301acHOCTH MPH 00pallieHUH ¢
npuOopaMyl M TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsi U COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOILEH CpelE;

OCYIIECTBIISATh MOMCK MHPOpMAuU (HU3NIECKOTO conepkanus B MHTepHETE, CaMOCTOSTENHHO
(bopMynupys MOMCKOBBIM 3ampoc, HAXOAUTh IYTH OINpPENENEeHUsl JOCTOBEPHOCTU IOJIy4YEHHON
MH(pOpMaLMK HA OCHOBE UMEIOIIMXCS 3HAHUM U JIOMOJIHUTENbHBIX HCTOUHUKOB;

UCIOJIb30BaTh TPU  BBIIOJHEHUM Y4YeOHBIX 3a/JaHUl Hay4yHO-IOMYJSIPHYIO JIUTEpaTypy
(du3nyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceTu WHTepHeT, BiageTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HWHGOpMALMKM U3 OJHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3UYECKOTO COJEp)KaHus, MYyOJMYHO MPEACTaBIATh pPE3yJIbTaThl
IIPOCKTHOM WJIM MCCIIEN0BATEIBCKOW NEATEIBHOCTH, IIPU OTOM TI'PAMOTHO HCIIOJIb30BaTh
M3YYEHHBIN MOHATUMHBIN anmapaTr u3y4aemoro pasjeina (U3MKU U COPOBOXK/IATh BBICTYIIJICHHUE
npe3eHTaluen ¢ yu€ToM 0cOOEHHOCTEH ayTMTOPUN CBEPCTHUKOB.



[ToypouHoe maHupoBaHue

®dusuka 9
No No Tema ypoka Koauuec
YpOKa | nyHKma meo
uacog
1 2 3 4
I'naBa 1. 3akoHbl B3anMoaeiicTBHsI M ABUKeHHsI TeJ (39 v)

1 81 BBonnbiii uacTpyktaxk o T.b. Marepuanbhas Touka. Cucrema 1
OTCU€Ta.

2 82 Tpaexrtopus. [Tyte. [lepemenienue. 1

3 83 OnpeeneHne KOOPAMHATHI IBIKYIIETOCs Tela. 1

4 84 [lepemenienue npu MPSIMOJIUHEHHOM PABHOMEPHOM JIBUKEHUU 1
JIBUKCHHE.

3) 84 I'paduueckoe npeacTaBIeHre TPSIMOIUHEHHOTO PABHOMEPHOTO 1
JIBUKCHHSL.

6 Pemrenne 3a1a4 Ha IPSAMOJIIMHEMHOE PAaBHOMEPHOE IBUIKECHHUE. 1

7 Pemenuie 3a1a4 Ha PSIMOJTMHEITHOE PABHOMEPHOE JIBIKEHUE. 1

8 85 [IpsiMonrHEITHOE pAaBHOYCKOPEHHOE IBUKEHUE. Y CKOPEHUE. 1

9 86 CKopocTh paBHOYCKOPEHHOTO MpsAMOJIMHEHHOTo NBMKeHus. ['padux | 1
CKOPOCTH.

10 Pemenue 3ana4y Ha NpsSAMOTMHENHHOE PABHOYCKOPEHHOE JBUKCHHE 1

11 87 [lepemenienue npu NpsIMOIMHEMHOM PaBHOYCKOPEHHOM JBIKEeHUHU. | 1

12 88 [epemernienue mpu MpsIMOJIMHEIHOM PaBHOYCKOPEHHOM JIBUKEHUHU 1
0e3 HayaJIbHON CKOPOCTH.

13 I'padmueckuit MmeToz perieHus 3a1a4 Ha paBHOYCKOPEHHOE 1
JIBUKCHHE.

14 I'padmueckuit MmeToz perieHus 3a1a4 Ha paBHOYCKOPEHHOE 1
JIBUKCHHE.

15 JlabopaTtopHas pabota Nel«MccnenoBanue paBHOYCKOPEHHOTO 1
JBMKEHUs 0€3 HauyaJIbHOM CKOPOCTH.

16 [ToBTOpenue u 06o0IIeHNe MaTepraa 1o Teme «PaBHOMEpHOE U 1
PaBHOYCKOPEHHOE JIBIXKEHUE

17 KonTtpouabHnas padora Nel «IIpsimosiuHeiiHoe paBHOMepHOe U 1
PaBHOYCKOpPEHHOE IBHKEHHD)

18 89 OTHOCUTENBHOCTh MEXaHUYECKOTO IBUKEHUS. 1

19 810 WNuepunaneHelie cuctemsl orcueta. I[lepsrlii 3akoH HeroToHa 1

20 811 Bropoii 3akon HeroTona. 1

21 812 Tperuii 3akoH HproToHa. 1

22 Pemenue 3anay c npumeHeHreM 3ak0HOB HproToHa. 1

23 Pemienue 3a1a4 ¢ npuMeHeHneM 3akoHOB HbloToHa.

24 813 CBo0OoHOE TTaJIeHueE. 1

25 JlabopaTtopHas pabota Ne2 «MccnenoBanue cBOOOTHOTO MaJACHUS 1
TEI.

26 814 JIBrokeHue Tena, OpOoIeHHOTO BEPTUKAIBHO BBEPX. 1

27 Pemenue 3amay Ha cBOOOHOE MMaIeHUE TEIL. 1

28 815 3akon BcemupHoro tarorenus. Pemenue 3a1a4 Ha 3aK0H 1
BCEMHPHOTO TSATOTECHUSI.

29 816 YckopeHnue cBOOOTHOTO TaJieHUs Ha 3eMIIe U IPYTUX HEOECHBIX 1




TCJ1ax.

30 817 [IpsimonuHEtHOE M KPUBOJIMHENHOE IBUKEHUE. 1

31 818 JIBr>KeHue Tena Mo OKPY>KHOCTH € IOCTOSIHHOM IO MOJTYJTIO
CKOPOCTBIO.

32 819 HckyccTBEeHHBIE CIYTHUKH 3EMIIN. 1

33 820 Nmnynbe. 3aKOH COXpaHEHUS UMITYJIbCA. 1

34 Pemrenne 3a1a4d Ha 3aKOH COXPAHEHUS UMITYJIbCA. 1

35 8§21 PeaxTtuBHOE NBUKEHUE. 1

36 8§22 BrIBOJ1 3aK0HA COXpaHEHHS MEXaHUYECKON SHEPTUU 1

37 Penrenue 3a1a4 Ha 3aKOH COXPaHEHHSI MEXaHUYECKOH SHEPTHH 1

38 [ToBTOpeHue u 0000IIEeHNEe MaTepHraiia 1o Teme «3akoHbl HploToHA. 1
3aKOHbBI COXPAHEHUS»

39 KonTpoabHas padora Ne2 «3akonbl HbroToHa. 3aK0HBI 1
COXPAHEHMS»

I'naBa 2. MexaHuueckne KoJie0anusi 1 BoJiHbI (15 yacoB)

40 823 Mexannueckue konebanus. KonedarenbHble CHCTEMBI: 1
MaTEeMaTHYECKUN MASTHUK, PYXHUHHBIH MasTHHK.

41 824 Benuuunsbl, Xapaktepusyroiue koiedarenpHoe auxenue. [lepuoaer | 1
KOJICOAHUH Pa3IIMYHBIX MasSTHHUKOB.

42 Pemtenue 3amay mo reme «MexaHndecKue KoaeOaHus. 1

43 JlaboparopHast pabota Ne 3 «MccnemoBanue 3aBUCUMOCTH repuoga u | 1
9acTOThI CBOOOIHBIX KOJICOAHMI MaTEMAaTHYECKOTO MAasiTHUKA OT €T0
JUTHHBD.

44 826-27 | BeiHy)xIcHHBIC KOeOaHus. Pe3oHaHc. 1

45 828 Mexanuyeckue BOJIHBIL. Buibl BOJH. 1

46 829 JlnmrHA BOJTHEI. 1

47 8 Pemrenue 3amau Ha onpeeneHue AJTMHBI BOJIHBI. 1

48 830 3BYKOBBIC BOJTHBI. 3BYKOBBIC SIBIICHHS. 1

49 831 BricoTta u TemOp 3Byka. [ poMKOCTh 3ByKa. 1

50 832 Pacripoctpanenue 3Byka. CKOpOCThH 3BYyKa. 1

51 833 Otpaxxenue 3Byka. 9xo0. Pemenune 3a1a4. 3ByKoBO# pe30HaHC. 1

52 Pemenue 3amau mo reme «MexaHudeckre KoJeOaHUsI U BOJHBI». 1

53 IToBTOpenue u o6o0IIeHNEe MaTepuaa o TeMe «MexaHndyeckue 1
KOJIeOaHUs U BOJTHBI»

54 KonrposabHnasi pagora Ne 3 mo teme «Mexanndeckue kosnedanusi | 1
H BOJTHBI»

I'naBa 4. JjekTpoMaruuTHbIe ABJeHUs (24 4yaca)

55 834 MaruautHoe mosne 1

56 835 I'padpuueckoe nzo0pa’keHre MarHUTHOTO TOJIS 1

57 836 JlelicTBMEe MarHUTHOT'O TOJIS1 HA IPOBOJHUK C TOKOM 1

58 Perienne 3amau 1

59 837,38 | UHayKIMs MArHUTHOTO MOJIE. MarHUTHBIN MTOTOK 1

60 Perienne 3amau 1

61 839 SBneHne AMEKTPOMAarHUTHON MHAYKITMH 1

62 840 Hamnpasnenue nnaykimonHoro Toka. [IpaBuio Jlenma. 1

63 JlabopaTtopHas pabora Ned «3yuenue siBlIeHUs dAeKTpoMarauTHon | 1
WHIYKITHI

64 841 SIBneHre CaMOMHTYKITUU 1




65 842 [Tonyyenue u nepenaya NEPEMEHHOIO DJIEKTPUYECKOIO TOKA. 1
Tpancdopmarop.

66 843,44 | DieKkTpOMAarHUTHOE MoJie. DJICKTpOMarHUTHbIC BOJHBL [llkana 1
AJIEKTPOMArHUTHBIX BOJIH.

67 845 KosebarenbHbIi KOHTYD 1

68 846 [TpuHIHITBI paTUOCBSI3H. 1

69 847 DNEeKTPOMarHuTHAs IPUPOJIA CBETA. 1

70 848 [Tpenomienue cBera.

71 849 Jlucniepcus cBera. 1

72 849 Crnekrporpad u CneKTpocKon. THUIThI ONTHYECKUX CIIEKTPOB 1

73 850 JlabGopaTtopHas padota Ne5 «HaGmroeHre CrjIomHoro u 1
JUHENYATOr0 CIIEKTPOB

74 850 CriekTpaJIbHBIN aHATU3 1

75 8§51 [Tornomenue u ucmyckanue ceera. [Iporcxoxienue IMHEeRYaThIX
CIICKTPOB.

76 DNeKTpOMarHuTHOE IoJIe. 1

77 O06006marmuil ypok 1mo TeMe « IJICKTPOMAarHUTHOE TTOJIE) 1

78 KontposnbHas paboTa mo Teme «1eKTPOMarHuTHOE T0JIEY 1

I'nmaBa 5. Ctpoenue atoma u aToMHOro siipa. Mcnosib30Banue 3Heprun aToMHbIX sigep (17
4acoB)

79 852 PannoakTUBHOCT KaK CBUJIETENIBCTBO CII0)KHOIO CTPOEHUS aToMa 1
80 852 Crpoenue atoma. Cxema onbita Pezepdopaa 1
81 853 PagnoakTHBHBIE TPEBpaIIEHUs] ATOMHBIX SIIEP 1
82 854 DKCIepUMEHTATEHBIC METOJIBI PETHCTPAINH 3aPSHKEHHBIX YaCTHUIL 1
83 JIaboparopHast pabota Ne9 «3yueHue TpekoB 3apsKEHHBIX YACTHII
10 TOTOBBIM (oTorpapusim»
84 855 OTKpbITHE IPOTOHA U HEUTPOHA 1
85 856 CoctaB aToMHOTrO0 A1pa. S nepHble CUIIBI. 1
86 857 Oueprus cBsa3u. Jledekr macc. 1
87 858 Henenue sanep ypana. LlenHble saepHble peakLuu. 1
JIabopatopHnas pabora Ne7 «/3y4yeHue nenenus supa ypaHa 1o
¢doTtorpadusM TpEeKOB»
88 859,60 | SAnmepHsblit peakTop. ATOMHAS SHEPIHS. 1
89 861 buonorudeckoe nelicTBre pauaiim. 1
90 861 3aKoH paJIMOAKTUBHOTO pacmaja 1
92 862 TepMmosiepHBIE pEeaKIU. 1
93 DJeMeHTapHbIC YaCTUIIBI. AHTHYACTHIIBI. 1
94 [ToBTOpenwue. Pemenwue 3amad. 1
95 KonTtpoabsHnas pa6ora no reme «CTpoeHne aroMa 1 aTOMHOIO 1
siapa. Ucnoip30BaHue YJHEPTHH AaTOMHBIX siI€pP»
96 AHanu3 KOHTPOJIBHON pabOTHI. 1
I'1aBa 6. djemMeHTHI acTpOHOMUM (6 YacoB)
97 863 Cocras, cTpoeHue 1 npoucxoxaecHue COoIHEUHON CUCTEMBI. 1
98 864 Bonpmme mranetsr ComHeuHoit CUCTEMBI. 1
99 865 Mautbie Teia COJIHEYHON CUCTEMBI. 1
100 866 Crtpoenue, u3nydenus u 3Bomronys CoiiHIIa U APYTHX 3BE3/I. 1
101 867 Crpoenue u 3Bomonns BeeneHHoii. 1
102 O0600menue 110 11aBe. lIloaBeneHre UTOroB roja. 1
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