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NOACHUTEJIbHAS 3AITMCKA

IIporpamma 1o (u3uke Ha ypOBHE OCHOBHOTO 00IIEro 00pa3oBaHMs COCTaBICHA HA OCHOBE MOJIOKEHUI U TPeOOBAHUI K
pe3yabpTataM OCBOCHHs Ha 0a30BOM YPOBHE OCHOBHOM

o0pa3zoBaTenbHO nporpammsl, npeacrasiaeHHbx B PI'OC OO0, a raxke ¢ yuéroM (enepanbHoil padouell mporpaMMbl
Bocnuranus U Konuenuuu npenonaBanus yueOHoro npeamera « Dusuxay.

Conepxanne mporpaMMbl 1o (usmke HampaBaeHoO Ha (OPMHPOBAHHE E€CTECTBEHHOHAYYHONW TI'PAMOTHOCTH
00yJaromuxcs W OPraHW3alWIo M3ydeHus (U3MKH Ha AESATENbHOCTHOH OCHOBe. B mporpamme mo (u3HKe yUHTHIBAIOTCS
BO3MOKHOCTH yueOHoro npeaMera B peanusanuu tpedopanuit @I'OC OO0 k maaHUpyeMbIM JIMYHOCTHBIM M METAIPEIMETHBIM
pe3ynbpTaTtam

o0y4eHHsI, a TAKKe MEKIPEIMETHBIE CBSI3H €CTECTBEHHOHAYUHBIX YUeOHBIX MPEIMETOB HA YPOBHE OCHOBHOTO OOIIEro
o0OpazoBaHusl.

IIporpamma no (u3MKe ycTaHABIMBAET pAaCIpe/CiICHUE Y4eOHOro marepuana mo rogam oOydeHus (1Mo Kiaccam),
npeiaraeT MPUMEPHYIO MOCIeI0BATEIbHOCTh U3YUeHHsI TeM, OCHOBAHHYIO HA JIOTMKE Pa3BHUTHS MPEIMETHOTO COACPIKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEH 00yUaroImmxcs.

IIporpamma mo ¢usuke pa3paboTaHa C LEIbIO OKAa3aHUs METOAUYECKOH MOMOIIM YYUTEII0 B CO3JAaHUM paboueil
[IPOrpaMMbl 10 yUeOHOMY NIPEIMETY.

®usnka SBISETCS CHCTEMOOOPA3YIOIIMM Uil €CTECTBEHHOHAYYHBIX Y4YeOHBIX NPEIMETOB, MOCKONBKY (uinueckue
3aKOHBI JIGKAT B OCHOBE MPOIIECCOB M SIBICHUH, M3y4aeMbIX XUMHEW, OMOJIOTHEH, acTpOHOMHUEH 1 (usndeckoil reorpadueii,
BHOCUT BKJIaJI B €CTECTBEHHOHAYYHYIO KapTHMHY MHpa, MPEJOCTaBiisieT Haubojee siCHble 00pasibl MPUMEHEHUS HAay4yHOI'O
MeTo/1a MO3HAHUS, TO €CTh CII0co0a MOIyYeHUs JOCTOBEPHBIX 3HAHUI 0 MHpe.

OnHa u3 raaBHBIX 337a4 (u3nueckoro o0pa3oBaHUs B CTPYKType oOliero oOpa3oBaHUs COCTOUT B ()OPMUPOBAHUU
€CTECTBEHHOHAYYHO! IpaMOTHOCTH ¥ UHTEpECa K HayKe Y 00ydaromuXcs.

Wzydyenne ¢uszmkm Ha  0a30BOM  ypOBHE MPEANOIAraeT OBJIAJCHHE  CIEIYIOIIUMH  KOMIICTEHTHOCTSIMH,
XapaKTepU3yIOLIMMHU €CTeCTBEHHOHAYYHYIO IPAMOTHOCTb!

L Hay4YHO 00BSICHSITH SIBJICHUA,
L OLCHUBATh U IIOHUMATb 0COOCHHOCTH Hay4YHOI'O UCCJICJOBAHUS,;
L HUHTCPIIPECTUPOBATH JAHHBIC U UCIIOJIE30BAaTh HAYYHBIC JOKA3aTCIBCTBA AJI ITOJTYYCHUSA BBIBOIOB.

Henn wm3ydenus ¢HU3MKH HAa ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUs ompenencHbl B KoHIEMINM MpenogaBaHHsA
yuebHoro mnpenmera «®dusnka» B 00pa3oBaTeNbHBIX OpraHuzanusx Poccuiickonr ®Denepaiyin, peaju3yrIX OCHOBHBIC
o01eo0pas3oBaTebHble NIPOrpaMMbl, yTBep:xkAEHHONW pemenueM Komnerun MunucrepcTBa mnpocselieHus Poccuiickoil
Oeneparyn (mpotokosn ot 3 aexkadps 2019 r. No [TK4BH).

Henn uzyvenust puznku:

e  puOOpeTeHHe MHTEpPEca M CTPEMIICHHs 00YYAOIIMXCs K HAYYHOMY M3YYCHHIO MPHPOJIBI, PA3BUTHE MX MHTCIUICKTYaJIbHBIX W
TBOPYECKUX CIIOCOOHOCTEH;

®  pa3BUTHE NPEJCTABICHUII O HAYYHOM METOJC MO3HAHMS M (HOPMHUPOBAHHE HCCIICAOBATEIBCKOTO OTHOLICHUSI K OKPYKAIOIINM
SIBIICHUSIM;

e  (hopMHupOBaHHE HAYYHOIO MHUPOBO33PCHHS KaK PE3yJIbTaTa M3y4YCHHs OCHOB CTPOCHHSI MAaTCPHU U (pYHIaMCHTAIBHBIX 3aKOHOB
(uzuky;

e  (hopmupOBaHHE MPEACTABICHUN O POJIH (DU3UKH JUTSl PA3BUTHSI APYTHX ECTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIf;

®  pasBUTHE MPEACTABICHUI O BO3MOXHBIX cdepax Oyayiieil MmpodeccHoHANBHOW NeSTeNbHOCTH, CBSI3aHHON ¢ (DU3HUKOM,
MOJrOTOBKA K JajbHEHIIIEMy O0YUSHHIO B TOM HAIPaBICHHH.

JlocTikeHne 9TUX Ieled mporpamMmbl 1o (U3UMKE HA YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs 00ECICYMBACTCS
peLICHHEM CIIECAYIONINX 3a0a4:
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L HpI/IO6peTeHI/I€ 3HaHUU O JAUCKPETHOM CTPOCHHHU BCHICCTBA, O MCXAHUYCCKHX, TCIUJIOBBIX, JJICKTPUYCCKHUX, MArHUTHBIX H
KBAHTOBBIX SABJICHUAX,

e  TpHOOpeTeHHE YMEHUH ONMUCHIBATH U OOBSCHATH (GU3NIECKHUE SIBICHNUS C UCIOIB30BAHUEM ITOIYIEHHBIX 3HAHUH;

L OCBOCHHC MCETOJAOB PpCHICHUSA HpOCTeﬁIHPIX paC‘{éTHI)IX 3aa4 C HMCIIOJIb30BaHHEM (bI/I3I/I‘IeCKI/IX Moneneﬁ, TBOPYCCKUX H
MPAKTUKOOPHUCHTUPOBAHHBIX 3a1a4;

L pa3BuTHUC yMeHI/Iﬁ Ha6J'IIO)IaTL NPUPOAHBIC SBJICHUSA W BBIIIOJHATH OIILITHI, na6opaTopHLIe paGOTLI U OKCIICPUMCHTAJIbHBIC
HCCIICAOBAHUs € UCTIOJIB30BAHNUEM U3MEPUTCIIbHBIX HpI/I60pOB;

L OCBOCHHUEC HpI/IéMOB pa6OTI>I C PIH(l)OpMaHPIefI (bI/IBI/I‘IeCKOI‘O COACpIKAHUS, BKIIKOYAsL I/IH(bopMaI_[I/IIO 0 COBPEMCHHBIX NJOCTUIKCHUAX
(I)I/I3I/IKI/I, aHaJln3 U KPUTUICCKOC OLICHUBAHUC I/IH(I)OpMaHI/II/I;

L 3HAKOMCTBO CO C(bepaMI/I HpO(l)eCCPIOHaJ'IBHOfI JACATCIbHOCTHU, CBA3aHHBIMH C (1)I/I3I/IKOI71, U COBPEMCHHBIMU TCXHOJIOIHUsAMMU,
OCHOBaHHBIMHA HAa JOCTHXXKCHUAX (bH?:I/I‘{GCKOfI HayKH.

Ha m3yuenue ¢usnku (6a30BbIil ypOBEHb) Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus OTBOIUTCs 238 yacos: B 7 Kiacce
— 68 yacoB (2 yaca B Hezien0), B 8 kiacce — 68 vacos (2 vaca B Hefelnto), B 9 kinacce — 102 yaca (3 gaca B HeJelno).

Ipemiaraemplii B mporpamme mo (HU3MKe MepedeHb J1a0opaTOpPHBIX PabOT W OMBITOB HOCHT PEKOMEHIATEIbHBIN
XapakTep, YUUTelb JIeJIaeT BEIOOP MPOBEACHUS 1a00paToOpHBIX paboT 1

OIIBITOB C y‘{éTOM WHAUBUAYaAJIbHBIX 0COOCHHOCTEH 06y11aronmxcst, CIIMCKa OKCHCPUMEHTAJIbHBIX 3a)IaHI/II71,
npeuraraMbpIX B paMKax OCHOBHOI'O IrOCYJapCTBEHHOT'O SK3aMeEHa I10 (1)I/I3I/IKC.

COJEPXAHME OBYUEHUSA
9 KJIACC
Paznen 8. Mexanuueckue siBJIeHUA.

Mexanunueckoe nBrkeHue. MatepuaibHas Touka. Cucrema orcuyéra. OTHOCHTEIBHOCTh MEXaHUYECKOTO JBMIKEHHUS.
PaBromMepHOE npsimonuHeiiHoe ABIKeHne. HepaBHOMepHOE

HpﬂMOHHHeﬁHOC JABHXKCHUC. Cpez[Hsm 1 MTHOBCHHAs1 CKOPOCTH Te€J1a IIPU HECPABHOMEPHOM NBUKCHUU.

VYckopenune. PaBHoyckopeHHOE npsiMoJiHEeHOe iBikeHne. CBodoHoe nagenue. OnbiThl [ annnes

PaBHOMepHOE JnBHKEHHE TIO0 OKpyKHOCTH. [lepuon u dvacrora oOpamieHusi. JIuHeliHass W yriioBas CKOPOCTH.
LlenTpocTpeMHUTENBHOE YCKOPEHHE.

Ilepseiit 3akon Hetotona. Bropoii 3akon HetoTona. Tpernii 3axon Hetotona. IIpununn cynepno3unun cui.
Cua ynpyrocry. 3akoH I'yka. Cuiia TpeHus: cuila TpEHMs CKOJILKEHHUS, CUJIa TPEHHUS T1OKOs, APYTUe BUJIbI TPEHUS.

Cuta TsHKeCTH M 3aKOH BCEMHUPHOTO TATOTCHHs. Y CKOpeHHEe cBOOOHOTO majeHus. J[pmxkenue mianet Bokpyr CoHua.
IlepBast kocMuueckas CKOpocTh. HeBecoMOCTh 1 meperpy3Ku.

PaBHoBecue MmarepuanbHOU Toukd. AOCOMOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tela € 3aKPEIUIEHHOH OCHIO
BpamieHus. MoMeHT cuibl. LIeHTp TshxecTu.

Nwmmynee Tena. Vismenenne nmmynbsca. MMimynbe cunibl. 3aK0H cOXpaHeHUS UMITyJbca. PeakTuBHOE ABIKEHUE.

Mexannueckas pa60Ta U MOIIHOCTD. Pabora cun TSOKECTH, YHNPYTOCTH, TPCHUS. CBs13b OHEprun u pa60T1>1.
HOTCHL[I/IEU'II)H&SI OHEPrus Teja, IMOAHATOTO Hal HOBEPXHOCTHIO 3EMIJIH.
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TToTenunanpHas OHEPTUs cxaTon IIPY>XHHBI. Kunernueckas SHEprus. TeopeMa 0 KHUHETHYECKOM OHCPTUH. 3akoH
COXpaHCHUA MEXaHUYECKOM OHCPIUH.

Jemoncmpayuu.

. HaGnronenune mexaHM4ecKOro JIBU)KEHHs T€Jla OTHOCUTEIBHO Pa3HbIX TEJ OTCUETA.
. CpaBHeHue myTeil ¥ TPaeKTOPUI IBUIKEHHUS OJTHOTO U TOTO XK€ TeJla OTHOCHTEIBHO Pa3HbIX TeJ OTCUETA.
M3mepenne ckopocTu U yCKOPEHHs MPSAMOJIUHEHHOTO IBUKEHUSI.

4. VccnenopaHue PU3HAKOB PABHOYCKOPEHHOTO JTBHKCHHSL.
5. HabmoneHue IBUKEHUS Tela 10 OKPYKHOCTH.

. Ha6J’IIOI[eHI/Ie MCXaHUYCCKUX ﬂBJ’IeHHﬁ, IpouCXoaaunuXx B CHUCTEME orcuéra «Tenexka» npu eé PaBHOMCPHOM H
YCKOPCHHOM JIBHKEHUHN OTHOCUTECJIBHO KaOHMHeTa (1)1/131/IKI/I.

7. 3aBHCHMOCTbH YCKOPEHHMS TEJIa OT MACCHI TENla U ACHCTBYIONICH Ha HErO CHIIBL

8. HabmoseHue paBeHCTBA CIUI IIPH B3aHMOJICHCTBIH TElL.

9. H3menenue Beca Tena MpH yCKOPEHHOM JIBHKEHHH.

10. Tlepenaua ummysbca npy B3aUMOEHCTBUN TelL.

11. IpeobpazoBanus SHEPruy NPy B3aUMOICHCTBIH TEIl.

12. Coxpanenue uMIynbCa IpH HEYIPYTOM B3aHMOICHCTBIN.

13. Coxpanenue ummysbca mpu aGCOMIOTHO yIPYTOM B3aHMOIEHCTBUH.

14. Habmonenne peakTHBHOTO JIBHIKEHHL.

15. Coxpanenue MexaHHUECKOI SHEPTHE IPH CBOOOIHOM MaICHHUHN.

16. Coxpanenue MexaHHUECKOI SHEPIUH IPH IBUAKCHHH TEJA IO ASHCTBHEM HPYHKHHBL,

Jlabopamopnvie padbomol u onvimol.

KoncrpyupoBanue TpaxTa A1 pa3roHa u JaJIbHEHIIEro paBHOMEPHOTO JBMKEHUS [IapUKa WIIN TEJIEKKH.

Onpenenenue cpeJHel CKOPOCTH CKOJILKEHUs OpycKa WM JIBUYKEHHUS IIAPUKa 110 HAKJIOHHOHN TJIOCKOCTH.
Onpenenenue yCKOPEHUs Tejla MpU paBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM MIIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JIBIDKCHUH 0€3 Ha4aJbHOW CKOPOCTH.

T

IIpoBepka rUHOTE3bl: €CIM NPU PAaBHOYCKOPEHHOM JBIDKCHHH Oe3 HadyalbHOM CKOPOCTH IYTH OTHOCSTCS Kak Psif
HEYETHBIX YHCEII, TO COOTBETCTBYIOLINE IPOMEXKYTKH BPEMEHHU OJJMHAKOBBHI.

VccrenoBaHue 3aBUCHMOCTH CUITBI TPEHHUSI CKOJIBKCHUSI OT CHJIBI HOPMAJIBHOTO JABJICHUSL.
Onpenenenue KOdQpPUINEHTA TPEHUS CKOJIBKEHHS.
OrnpenieneHue KECTKOCTH MPYIKHHBI.

0 %0 N o

. OnpeneneHI/Ie pa60T1>1 CWJIbI TPCHUS ITPHU paBHOMEPHOM ABHKCHHUH TEJIa 110 FOpI/IBOHTﬂJ’IBHOﬁ IMOBEPXHOCTH.

10. Onpenenenne paGoTHI CHIIBI YIPYroCTH IPH HOXBEME IPy3a C HCIONIH30BAHHEM HEHOABIKHOTO M MOIBIDKHOTO
0JIOKOB.

11. M3yuenne 3akoHa COXpaHEHUS SHEPTHH.
Paznen 9. Mexannuyeckue Kojie0aHus M BOJIHBI.

KonebarensHoe nemxeHre. OCHOBHBIC XapaKTEPUCTUKHU KOJEOAHHI: IEPHUOJI, YaCTOTa, aMILIUTYyAa. MaremMaTudeckuii u
NPYXUHHBIH MasTHUKH. [IpeBpalieHne »HEpruu Mpu KoaeOaTelnbHOM JBIDKCHUH. 3aTyXaloliue KoieOaHWs. BBIHyXIeHHbIE
kosnebanus. Pesonanc. Mexanuueckue BojHbl. CBoiicTBa MexaHndeckux BoJH. IIpomosbHble M momnepeuHble BOJHBL J{iHnHa
BOJIHBI 1 CKOPOCTH €€ pacnpocTpaneHns. MexaHndeckue BOJIHBI B TBEPIOM Telle, CeHCMUYECKHE BOJIHBIL.

3Byk. 'poMKOCTB 3ByKa U BbICOTa TOHA. OTpaskeHue 3Byka. MHpa3Byk U yIbTpas3ByK.

Hemoncmpayuu.

1. Habmonenne koneGanuii el 10 ASHCTBHEM CHIIBI TAKECTH U CHIIBI YIPYTOCTH.

2. Ha6monenune KoneGauuii rpy3a Ha HUTH U HA IPYXKHHE.

3. Ha6mo/eHue BRIHYX/ICHHBIX KONEOAHMIl M Pe30HAHCA.

4. PacupocTpaHEHHE IPOIONBHEIX H HONEPEUHEIX BOIH (HA MOJICIIH).

5. HabmoaeHne 3aBHCHMOCTH BBICOTBI 3BYKa OT YacTOTEHL.

6. AKycTHYECKHil pe30HaHC.
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Jlabopamopnbvie padbomol u onvimol.

. OnpeneneHI/Ie YJacTOThI U IIepruoaa KoJIeOAaHUH MAaTEMaTHYECKOI0 MasiTHUKA.
Onpe)leneHI/Ie YJacTOThI U IIepruoaa KoJicOaHui MPYXXUHHOI'O MasiTHUKA.

I/ICCJ’ICZ[OB&HI/IC 3aBUCHMOCTH II€pUoaa KoJicOaHui MOABCHICHHOT'O K HUTU I'py3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCHMOCTH NEproJa KoJaeOaHui PY)KHHHOTO MasiTHHKA OT MacChl Ipy3a.
[IpoBepka HE3aBUCHMOCTH Meproa KojaeOaHuii Ipy3a, OABEIICHHOTO K HUTH, OT MacChl Ipy3a.

OnbITHI, IEMOHCTPUPYIOLINE 3aBUCUMOCTb MEPHOa KOJIeOaHUH NPYKUHHOTO MasTHUKA OT MAcChl Ipy3a U KECTKOCTH
MPYKUHBI.
7. WsMepeHne yCKOpEHHs CBOGOIHOTO MaICHHS.

Pa3znen 10. D1eKTpOMarHuTHOE 10JI€ M 371eKTPOMATHUTHbIE BOJIHBI.

BJ'ICKTpOMaFHI/ITHOC noJe. QHCKTpoMaFHI/ITHHe BoJHbI. CBOMCTBa DJICKTPOMAIrHUTHBIX BOJIH. [Ixana DJICKTPOMArHUTHBIX
BoJiH. Micniosib30BaHue DJICKTPOMArHUTHBIX BOJIH JJIs COTOBOM

CBSI3HL.
DnexTpoMarauTHas npupojaa csera. CkopocTs cBeTa. BonHOBBIE cBOliCTBaA cBeTa.

Hemoncmpayuu.

1. Cgoiicrea 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJHOBBIE CBOWCTBA CBETA.

Jlabopamopnvie padbomol u onvimol.

1. M3yueHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C TOMOIIBI0 MOOUIIBHOTO TesieOHa.
Paznen 11. CBeroBble SIBJICHUSA.

Hy‘IeBaﬂ MOJC/Ib CBETA. HcTounuku cBeTa. HpﬂMOJ’IHHefIHOG pacnnpoCTpaHCeHUE CBETA. 3aTMeHuUs COJ'IHI_[a u .HyHBI.
OTpa)KeHI/Ie cpera. [1mockoe 3€pKajo. 3aKkoH OTpaXXCHUs CBETA.

IIpenomnenne cBera. 3akoH mpenomiieHusi cBeta. [lomHOe BHyTpeHHee oTpakeHue cBera. lcmonab3oBaHWE MOJTHOTO
BHYTPEHHETO OTPA)KCHHUS B ONITHIECKUX CBETOBOJAAX.

JIunza. XOZ[ J'Iy‘leﬁ B JmH3e. OnTHYecKas cUcTeMa (bOToannapaTa, MHUKPOCKOIIa U TEJICCKOIIa. I'ma3z xak onTuueckas
cUucTeMa. BJ'II/I30pyKOCTI> 1 JaJIbHO30PKOCTb.

Pasnoxenne Genoro ceera B criektp. OnbiTel HetoToHa. ClioyKeHHe CIIeKTpalbHBIX IBETOB. Jlucnepcus cera.

Hemoncmpayuu.

IIpssimMonuHeliHOE PacIpOCTPAHEHUE CBETA.

OtpaxkeHue cBera.

[Nomyuenne n300pakeHNH B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaax.
IIpenomnenue cera.

Onruyecknii CBETOBOJI.

XoJ ayueil B coOuparoueit IMH3e.

Xon mydeil B paccenBaroel JINH3E.
TTony4yeHne n300pakeHMit C MOMOIIIBIO JINH3.

000N AL R LN

Tpuniun aevicTeust poroarnmnapara, MUKPOCKOIIA U TEJIECKOTA.
10. Mogens rinasa.

11. Pa3nosxenue GeIoro cBeTa B CIEKT.

12. Tlonyuenue Genoro ceTa IpH CI0KEHHH CBETA PA3HBIX [IBETOB.
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Jlabopamopnbvie padbomol u onvimol.

. I/ICCJ’ICI[OB&HI/IC 3aBUCHMOCTH yTJla OTPaXXCHUS CBETOBOI'O JIyda OT yTJia MMaJACHUs.
I/I3y‘{eHI/Ie XapaKTCPUCTUK I/1306pa)KeHI/I$I npeaMeTa B IJIOCKOM 3€pKalic.
I/ICCJ’ICI[OB&HI/IC 3aBUCHUMOCTH YyTJia IIPEJIOMIICHUSI CBETOBOIO JIyda OT yTJia MaJACHUs Ha rPaHULC «BO3AYX—CTCKIIO».

TTony4yeHne U300pakeHHIA C MOMOIIBIO COOMPAFOIICH JTMH3BI.

Onpenenenue GOKYCHOTO PACCTOSHHS U ONTUYECKOM CHITBI COOMPAFOIIICH JIMH3BI.

OnBITHI 110 Pa3I0KEHHUIO OJIOr0 CBETA B CIIEKTD.

OnbITHI 110 BOCIIPUSATHIO I[BETA NPEJAMETOB NPU UX HAOJIOICHUH Yepe3 LIBETOBbIC (DMIIBTPBL.

Paznen 12. KBaHTOBbBIE SIBJICHHSI.

OnbiThl Pesepdopna u manerapuas mozaenb aroMa. Mojens aroma bopa. Vcnyckanue ¥ MOTJIONICHHE CBETa aTOMOM.
KsanTsl. JInneituateie cekTpol.

PaZ[I/IOElKTI/IBHOCTI). AJ'H)(ba, OeTa- 1 ramMmma-u3jiydceHus. CTpoeHHe aTOMHOTO sapa. HyI(J'IOHHaS[ MOJCJIb aTOMHOTO sApa.
W3oTorbl. PaI[I/IOElKTI/IBHble IIpeBpallCHU. HepI/IOH nojycrnaaa aTOMHBIX SIACP.

SnepHble peakiu. 3aKOHBI COXPAaHEHUS 3apsSA0BOTO U MacCOBOTO YHCEN. DHEPTHs CBA3HM aTOMHBIX saep. CBs3b Macchl
u 3Hepruu. Peakuun cunTesa u aenenus sjep. Mcrounuku sueprun ConHua u 38E31.

Snepnas snepreTuka. J[eHCTBUS paglioaKTUBHBIX U3TYUCHHH Ha )KUBBIE OPTAaHU3MEI.

Jemoncmpayuu.

CrieKTpbl U31y4€HUs U TOTJIOLIEHUS!.
CrieKTpbl pa3jIMuHbIX I'a30B.

CriexTp BoJOpO/a.
HaGntonenue TpekoB B kamepe Buibcona.
Pabota cuérunka HOHU3UPYIOLUIUX U3IyUYEHUH.

U W

Perucrparnus nznydeHust npupoHbIX MUHEPAIOB U ITPOAYKTOB.

Jlabopampuvle pabomul u onvimol.

1. HaGronenue CruIOMHBIX 1 THHEHYATEIX CIIEKTPOB M3ITyUeHHUS.
2. HccnenoBanue TPEKOB: H3MEPEHHE SHEPTHH YACTHIIBI IO TOPMO3HOMY ITYTH (110 hoTOrpadusim).

3. Msmepenue pagHoakTHBHOTO (OHA.
IloBTOpUTE/ILHO-00001IAI0 M MOYJIB.

TToBTOpHTENHHO-0000MIAIOIINI MOAYIH TPEAHAZHAYCH JUIsl CUCTEMATU3AIUH U 000OIIEHHUS IPEAMETHOTO COJIEPIKAHUS 1
OIBITA JACATENbHOCTH, MPUOOPETEHHOrO MPU M3YYSHHH BCEro Kypca (U3UKH, a TaKkkKe Uil TOATOTOBKH K OCHOBHOMY
rOCYJIapCTBEHHOMY SK3aMeHY 10 (BHU3HMKE Il 00Y4aIOLIMXCsl, BRIOPABIINX ATOT YUCOHBIH MPEAMET.

HpI/I U3yUYCHUHN OAaHHOTO MOAYJISA PCAIU3YIOTCI U CUCTEMATU3UPYIOTCSA BHUAbI ACATCIBHOCTH, Ha OCHOBE KOTOPbIX
obecrieunBaeTCs JOCTHMIKCHHUEC NPEAMETHBIX U METAIIPEAMETHBIX

IJIaHUPYCMBIX pPE3YyJIbTAaTOB 06y‘I€HI/I$I, (bopMpreTcs{ C€CTCCTBCHHOHAaY4YHasl rpaMOTHOCTL: OCBOCHHUEC HAaY4YHBIX METOLOB
HUCCIICIOBAHU SIBJICHUM MpUPOAblI U TCXHUKH, OBJIAJACHNUC YMCHUSAMHA OOBSICHATH (bI/I3I/I‘{€CKI/I€ SABJICHUS, IIPUMCHSA NOJTYYCHHBIC
3HaHUWA, peuIaTh 3a/1a4r, B TOM YHUCJIC KaYCCTBCHHBIC U OKCIICPUMCHTAJIBHBIC.

HpI/IHI_[I/IHI/IaJ'IBHO )IeﬂTCHLHOCTHBIfI XapakKTep MAaHHOro0 pasacia pealn3yeTcs 3a cuér TOro, 4ro 06ylla}0nmecs{
BBIITOJIHAKOT 3aJaHUs, B KOTOPBIX UM IIPEAJIaracTCs:

Ha OCHOBE IMOJYYCHHBIX 3HAHUI PAacIlO3HABAaTh U HAYYHO OOBSCHATH (pU3MUYECKUE SIBJICHHS B OKPYXKAKOIUICH MPUPOIC U
IMOBCEHEBHOM JKU3HH;
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HCIOJIb30BaTh HAYYHBIC METOJbI HCCICAOBAHUS (bI/ISI/I‘{eCKI/IX ﬂBJ'IeHPIfI, B TOM 4YHCJIC i1 HPOBEPKH THUIIOTE3 U
NOJIy4YCHUA TCOPETUICCKUX BbIBOJIOB;

OOBSICHATH Hay4HBIE OCHOBBI HamOoJiee BAKHBIX JOCTIDKCHHH COBPEMEHHBIX TEXHOJOTHWH, HampuMep, MPaKTHIECKOTOo
WCIOJIb30BaHMs PA3IMYHBIX MCTOYHHUKOB DHEPrHMM HAa OCHOBE 3aKOHA IPEBPAIICHUS M COXPAHEHHUS BCEX W3BECTHHIX BUIOB
SHEpruu.

INJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS INPOI'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA3OBAHUA

I/ISy‘{CHI/Ie (bI/I3I/IKI/I Ha YPOBHC OCHOBHOI'O O6HICFO 06pa3013aH1/151 HaIpaBJICHO Ha AOOCTHIXKCHUEC JIMYHOCTHBIX,
METAIPpEAMETHBIX U NPEAMETHBIX 06paSOBaTeJ'ILHLIX PE3yIbTATOB.

B pesynbrare usydeHus: pU3MKH Ha yPOBHE OCHOBHOTO 00I1Iero o0pa3zoBaHusi y o0y4aromierocst 0yaytT copMupoBaHbl
CJIETYIOIINE TMYHOCTHBIC Pe3ybTaThl B YACTH:

1) naTPHOTHYECKOI0 BOCIUTAHUS:

— [IPOSIBJIICHUE HHTEpECa K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PH3HUUECKON HAYKH;

— LIEHHOCTHOE OTHOIIEHUE K JOCTH)KEHHUSIM POCCUHCKUX YUEHBIX-(PU3UKOB;

2) rpakAaHCKOI0 M TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

—TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJEHHUHM OOIIECTBEHHO 3HAUMMBIX U O3THYECKUX MpOOJEM, CBS3aHHBIX C
HPaKTHIECKUM NPHUMEHEHHEM TOCTIKEHUH Gr3uKwy;

— OCO3HaHME BKHOCTH MOPAJIbHO-3THYECKUX MPUHIIUIIOB B ACATEIBHOCTH YUYEHOTO;

e  3)3CTeTHYEeCKOr0 BOCTIMTAHHUS:

®  —BOCIPHUATHE OCTETHMYCCKHX KadecTB (U3MYECKOH HayKu: €€ TapMOHMYHOTO TOCTPOCHHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH;

e 4) HEeHHOCTH HAYYHOT'O MO3HAHMSA:

® —0CO3HaHME IEHHOCTH (PU3NYECKOHl HAayKM KaK MOIIHOTO HMHCTPYMEHTA IO3HAHHMS MHUpA, OCHOBBI Pa3BUTHS TEXHOJOTHH,
Ba)KHEHIIEH COCTABIISIONIEH KyIbTYPHI;

®  —Dpa3BHUTHE HAyYHOH JII0O03HATEIBHOCTH, HHTEpPECa K UCCIIEI0BATEIILCKON AEATEIbHOCTH;

e 5) popMHupOBaHHS KYJIbTYPbI 310POBbSI H IMOIMOHAJIBLHOTO $JIATOIOJTY UM :

®  —0CO3HAaHME LIEHHOCTH 0€30IacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJOIMYECKOM MHUpE, BAKHOCTH NpaBul 0€30MacHOro
MOBEJICHHUS HAa TPAHCIIOPTE, HA JIOPOrax, ¢ AMEKTPUYECKUM M TETIOBBIM 000pYI0BaHHEM B JIOMAIITHUX YCIOBHUSX;

e  —chopMHPOBAHHOCTH HaBbIKA pe(IeKCHUH, IPU3HAHKE CBOETO TIpaBa Ha OMIMOKY M TAKOTO K€ IpaBa y JIpyroro 4ejoBeKa;

e  6) TPY10BOI0 BOCIIMTAHUS:

® —aKTUBHOE YYacTHE B DPELICHWU INPAKTHYECKUX 3a/au (B paMKax CeMbH, 00pa3oBaTENbHOW OpraHu3alMd, ropoja, Kpas)
TEXHOJIOTHYECKON M COLMANIbHON HAIIPABJICHHOCTH, TPEOYIOIINX B TOM YUCIIC M (PU3NUCCKUX 3HAHHI;

®  —pHTEpec K NPAKTHYECKOMY U3yUeHHIO Ipodeccuil, CBA3aHHbBIX C (PU3MKOIL;

e 7))3K0JOrH4eCKOTr0 BOCIIMTAHUS:

e  —OpHUCHTAlMs Ha TMPUMEHEHHE (U3MYCCKHX 3HAHWM JUIsl PEHICHHUs 3a7ad B O0JIACTH OKPY)KAKOLICH Cpe/bl, IIaHUPOBAHUS
MOCTYIKOB M OLIEHKU MX BO3MOJKHBIX MOCJIEICTBUI JIUIsl OKPY’KAIOIIEH Cpeibl;

®  —OCO3HAHHE III00ATBHOTO XapaKTepa SKOJOTHYECKHUX MPOOIEM U MyTel UX PelICHUS;

e 8) aganTanuy K M3MEHSIIOIMMCS YCJIOBHAM COLMAILHOI M IPHPOIHOI Cpe/bl:

e  —noTpeOHOCTh BO B3aMMO/JICHCTBUU MPH BBIMOJHEHUH HCCIICI0OBAHUI U MPOEKTOB (DU3UUECKOM HANPaBICHHOCTH, OTKPBITOCTh
OIIBITY U 3HAHUAM JIPYTHUX;

®  —[IOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JACATEIIbHOCTh;

e —oTpeOHOCTh B ()OPMHUPOBAHMM HOBBIX 3HAHUM, B TOM 4ucie (HOPMYIMPOBATh HJEH, MOHATHUS, TUIOTE3bl O (UIMUECKUX
00bEKTaX U SBJICHHSIX;

e  —oco3HaHUE 1e(PUIHUTOB COOCTBEHHBIX 3HAHUH U KOMIETEHTHOCTEH B 00JacTH (PU3HKH;

®  —[UIAHUPOBAHHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PM3MYECKUX 3HAHUI,

e  —CTpEMJICHHE aHAJIM3HPOBATH U BBIIBIATH B3aUMOCBSI3U MPHPOJIbI, OOIIECTBA M SKOHOMHKH, B TOM YHCIJIC C UCIOJIb30BaHHUEM
(hu3MUecKuX 3HAHMIA;

e —OIICHKAa CBOMX JeHCTBUII ¢ y4€TOM BIHUSHHS Ha OKPYKAIOIIYI CpEAy, BO3MOXKHBIX TJIOOANBHBIX IOCICICTBUN

METAIIPEIMETHBIE PE3YJIbTATHI
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B pesynbraTe 0CcBOEHUS NPOrpaMMbl 0 (HU3UKE HA YPOBHE OCHOBHOIO 00lIero oOpazoBaHus y oOyuarouierocst Oyayrt
c(opMHUPOBaHbI MeTallpeIMeTHbIE Pe3yJbTAThI, BKIIOYAIOIIUE

MO3HABaTENbHBIC YHUBEpCAJbHBIC Yy4eOHbIE JEHCTBUS, KOMMYHHKATHBHBIC YHHBEpCAJbHbIE YydeOHBIE AeHCTBUSA,
PEryJIsTUBHBIC YHUBEPCAJIbHbIE yueOHblE AeHCTBUSL.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE yueOHbIe 1elicTBUS
ba3oBble Jlornueckue aeicTBUA:

®  BBIABILTH M XapaKTePH30BaTh CYLIECTBEHHBIC NPU3HAKN 00BEKTOB (SIBIICHUI);

®  YCTAaHABIMBATH CYIIECCTBECHHBIN MPU3HAK KIaCCH(UKAINH, OCHOBAHUS 1151 00OOIIEHHUS U CPAaBHEHUS,;

®  BBUIBIISITH 3aKOHOMEPHOCTH W IPOTHBOPEYMS B paccMaTpUBaeMbIX (akTax, JAHHBIX W HAONIONEHMAX, OTHOCSIIUXCS K
(hU3UUECKUM SIBIICHUSIM;

®  BBUIBIIATH INPUYUHHO-CIICJCTBEHHBIE CBSI3M IPU H3Y4YEHUM (PU3MYECKUX SIBJICHUH W TIPOLIECCOB, JIENaTh BBIBOJBI C
HCIOJIb30BAaHUEM JISAYKTHBHBIX W WHAYKTHBHBIX YMO3AKJIIOUEHHH, BBIJIBUIAaTh THIIOTE3bl O B3aUMOCBS3AX (UIUUECKUX
BEJINYMH;

®  CaMOCTOSITENIbHO BBIOMpAaTh CHOCOO pelieHus y4eOHOM (u3nveckoil 3amaun (CpaBHEHHE HECKOJIbKUX BApPHAHTOB PEIICHHS,
BBIOOP HanOOJIEE MOIXOIAIICTO C YIETOM CAMOCTOSTEIIBHO BBIICICHHBIX KPUTEPHEB).

ba3oBble HcciieqoBaTeIbLCKHE IeHCTBHS:

®  HCHOJIB30BaTh BONPOCHI KaK UCCIIEI0BATEIILCKUI HHCTPYMEHT MTO3HAHUS;

®  [IPOBOJUTH [0 CAMOCTOSITEJIbHO COCTAaBJICHHOMY IUIaHY OIIBIT, HECIOXKHBIH (U3MYeCKUid HKCHEpUMEHT, HeOOJbIIoe
HCClleIoBaHnEe (PU3MUYECKOTO SIBJICHUS;

®  OIIEHUBATh HAa MPUMEHUMOCTb U JJOCTOBEPHOCTh MH(OPMAIIHIO, TIOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS HIIM SKCIIEPUMEHTA,

®  CaMOCTOSTENbHO (GOpMyYIUPOBaTH 00OOMICHHUS U BBIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO HAOIIOCHUS, OIIBITA, HCCICOBAHNS;

®  [IPOrHO3MPOBATH BO3MOYKHOE JajibHENIIee pa3BUTHE (DU3NYECKUX NPOILECCOB, a TAKXKE BBIJBUraTh HPEAINOJIOKEHHS 00 UX
Pa3BUTHHU B HOBBIX YCJIOBUSX U KOHTEKCTaX.

Padorta c nndopmanueii:

®  [PUMEHATH pa3IUyYHbIE METOIbl, HHCTPYMEHTHl M 3allpOChl NPH IOHMCKE W OTOOpe HMH(OPMALMK WIM JaHHBIX C Y4ETOM
MPEeUIOKEHHOH yueOHOM (pu3ndeckoii 3anaqm;

®  aHAJIM3UPOBATH, CHCTEMATH3HPOBATH U HHTEPIPETUPOBATH HHPOPMALIUIO Pa3IMYHbIX BUIOB U (OPM IPEACTABICHHS;

®  CaMOCTOSITENBHO BHIOMpAaTh ONTHUMAJbHYIO (OPMY NpencTaBieHHs HHGOPMAIMH W WUIIOCTPHPOBATH pellaeMble 3agadu
HECJIOKHBIMU CXEMaMH, THarpaMMaMy, HHOH rpadMKoil 1 MX KOMOMHALNSAMU.

KOMMyHl/lKaTl/IBHLle YuuBepcajabHbI€ y'—leﬁl—lble el cTBUSA:

e B Xxo0Jlc 00CyxJIeHUs ydeOHOro MaTepHana, pe3ylbTaToB JaOOPAaTOPHBIX pabOT U IPOEKTOB 3aJaBaTh BOIPOCHI IO CYLIECTBY
00cykjaeMOi TeMBI M BHICKA3BIBATH HJICH, HAI[CTTCHHBIC HA

peuieHue 3agauu 1 noaAaeprkanne 0J1aroKenaTeIbHOCTH 06HI€HI/I$I;

COIOCTABIISATb CBOU CYXKJECHUS C CY’KIACHUAMH IPYIUX yYaCTHUKOB AUANIOra, OOHAPYKUBATh pa3jIMuue U CXOJCTBO MO3ULIMK;

BBIP@KATh CBOIO TOUKY 3PEHUS B YCTHBIX M IIMCBMEHHBIX TEKCTaX;

IIyOJIMYHO [IPEACTABIATH PE3YJIbTAThl BHIIOJIHEHHOIO (PU3UUECKOTO OIBITA (IKCIIEPUMEHTA, UCCIEJOBAHNUS, IPOEKTA);

MOHMMATh U HCIOIb30BaTh MPEHMYINECTBA KOMAHAHON W MHIWBHIYaldbHOH pabOTHI MPH PEIICHHH KOHKPETHON (H3MUecKoi

po0eMsl;

®  [PUHUMATb LIEIU COBMECTHOH JESTEIbHOCTU, OPraHU30BbIBATh JEHCTBUS 110 €€ JOCTHKEHUIO: PacIpeae/aTh POIM, 00CYKAATh
IIPOLIECCHI U PE3YIbTAaThl COBMECTHOI paboThl, 060011aTh MHEHHSI HECKOIBKUX JIIOIEH;

e  BBIIOJNHATH CBOI 4YacTb PabOTHI, JOCTUIras KAaueCTBEHHOI'O pPe3ylbTaTa IO CBOEMY HAIPABICHUI0 U KOOPAUHUPYS CBOM
JEeUCTBUS ¢ IPYTUMU WIEHAMH KOMaH]IbL;

®  OLEHUBATH KAUECTBO CBOErO BKJIAAa B OOLIMU NPOJYKT IO KPUTEPUSM, CAMOCTOSTENLHO CHOPMYIUPOBAHHBIM yJaCTHUKAMU

B3alMOJEHCTBUS.

PeryasiTuBHbIC YHUBepcaJbHble Y4eOHbIe AelicTBHS

Camoopranusanus:
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®  BBIABILATH IPOOJIEMBI B JKU3HEHHBIX U YU€OHBIX CUTYaLUsIX, TPEOYIOLUIUX IS peleHus HU3UIeCKUX 3HAHUM;

®  OpHUEHTUPOBATHCSA B PA3NUUYHBIX MOJXOHAX IPUHATHUS PELICHUH (MHIUBUAYaIbHOE, NPUHATUE PELIEHUs B IPYIIE, NPUHATUE
pelIeHuii rpynmoi);

®  CaMOCTOSTENbHO COCTaBIIITb AITOPUTM pelleHHs (U3MUECKOM 3ajauy WM IJIaHA MCCIEN0BaHMS C Y4ETOM HMMEIOLIMXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh IpeularacéMble BAPUAHThl PEILCHUI];

e  jenaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 3a PELICHHUE.

CaMOKOHTpOJ’lb, IMOIMOHAIbHBII HHTEJJIEKT:

®  /1aBaTh aJCKBATHYIO OLIEHKY CUTYallUU U IIPeAIaraTh IUlaH €€ H3MEHEHNUS;

®  OOBACHATH NPUUMHBL JOCTIKEHUS (HEIOCTUIKEHNUS ) PE3yAbTaTOB JEeATEIbHOCTH, 1aBaTh OLEHKY IPHOOPETEHHOMY OIIBITY;

®  BHOCHTH KOPPEKTHUBHI B ICATEIBHOCTH (B TOM YHCIE B XOJ BBITIOMHEHNS (PU3HUECKOTO HCCIEIOBAHNS MM MPOEKTa) Ha OCHOBE
HOBBIX 00CTOSITENIBCTB, M3MEHUBIINXCS CUTYAINH, yCTAHOBICHHBIX OIIHOOK, BOSHHUKIINX TPYTHOCTEH;

®  OLECHHMBATH COOTBETCTBUE PE3Yy/bTATa 1IEJIU U YCIIOBUSM;

e  CraBUTh ce0s Ha MECTO APYrOro YejIOBEKa B XOJ€ CIOpa WM AUCKYCCUU HAa HAy4YHYIO T€MY, IOHUMAaTh MOTHUBbI, HAMEPEHUS U
JIOTUKY APYroro;

e  [pHU3HABaTh CBOE IPaBO Ha OLIMOKY IpPU PEIIeHUU (PU3MUECKUX 3a]au WIM B YTBEPXKICHUAX HA HayuHbIE TEMbl U TAKOE XKe
paBo JIPYyroro.

NPEJMETHBIE PE3YJIbTATBI

K koHy oOydenust B 9 Kjiacce npeMeTHbIC Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh CHOPMUPOBAHHOCTH Y
00y4aroIuxcst yMEHuU:

®  WCIOJB30BATh MOHATHS: CUCTEMA OTCUETa, MAaTEpUATIbHAS TOUYKA, TPACKTOPHUS, OTHOCUTEILHOCTh MEXaHUUECKOTO
JBIKEHUsI, teopmanus (ynpyras, [miacTuieckas), TpeHue,

®  ICHTPOCTPEMHTEIBEHOE YCKOPEHUE, HEBECOMOCTb U IIePErpy3KH, IEHTP TSHKECTH, aOCOIIOTHO TBEPHOE TENIO, ICHTP
TSDKECTH TBEPAOTO TeJa, PABHOBECHE, MEXaHUUECKHE KOIeOaHHs M BOJHBL, 3BYK, HHPPa3BYK U YIbTPa3BYK,
ANIEKTPOMArHUTHBIC BOJIHBI, IIIKAJIa AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaIbHO30PKOCTD, CIEKTPHI
HCITyCKaHWsS ¥ MOTJIOIIEHHUS, alb(a, 0eTa- 1 raMMa-U3JIy4eHUs], U30TOIIbI, sSACPHAs YJHEPTETHKA;

®  pa3MYaTh SBJICHUS (PABHOMEPHOE U HEPABHOMEPHOE MPSIMOIMHEWHOE JBHXCHIE, PABHOYCKOPEHHOE NPSIMOJIMHEHHOE
JBIKCHHE, CBOOOJHOE MAICHUE TEII, PABHOMEPHOE IBIKCHUE [0 OKPY)KHOCTH, B3aHMOJCHCTBHE TEJ, PCaKTHBHOEC
JIBIDKEHHE, KoJieOaTeIbHOE BMKEHHE (3aTyXalOIIUe U BRIHYKACHHbBIE KOJIeOaHMUs1), pe30HAHC, BOJJHOBOE JIBUKECHHE,
OTpakKeHHE 3BYKA, PSIMOIIMHEHHOE PaCIPOCTPaHCHUE, OTPAKEHUE U MTPETIOMIICHUE CBETA, TIOJIHOE BHYTPEHHEE
OTpPaKCHHE CBETA, Pa3iiOKEHHE OEIIOro CBETa B CIICKTP U CIIOKEHUE CIIEKTPAIBHBIX L[BETOB,

®  IHCIEPCHS CBETA, ECTECTBEHHAS PAIHOAKTHBHOCTD, BOSHUKHOBEHHE JINHEHYATOrO CIIEKTPa M3ITyYCHHS) [0 OMHUCAHHUIO
MX XapaKTEePHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (DU3UUECKOE SBICHHE;

®  PAaCIO3HABATh MPOSBICHUE H3YUCHHBIX (DH3MYCCKUX SIBICHUH B OKPYKAroIeM Mupe (B TOM 4Hciie GU3NIecKue
SIBJICHUS B IPUPOJIE: MIPWIINBBI H OTJIUBBI, ABMKeHHE MIaHeT COJTHEYHON CUCTEMBI, pEaKTUBHOE JABM)KCHHE JKHBBIX
OPraHU3MOB, BOCIIPUSITHE 3BYKOB )KHBOTHBIMH, 3eMIICTPSICCHHE, CCHCMHUYECKHE BOJIHBI, [[yHaMH, 9X0, [[BETA TEIL,
ONITHYECKHUE SBICHUS B IPUPOJIE, OUOIOTHYECKOE ICHCTBIE BUIMMOTO, YIBTPA()UOIECTOBOTO U PEHTTEHOBCKOTO
U3IIy9ICHUH, CCTECTBEHHBINH PaJHOAKTHBHBINA (OH, KOCMUYECKHUE JTy4H, PaAHOAKTHBHOE U3ITyICHUE IPHPOTHBIX
MHUHEPAJIOB, e CTBHE paTUOaKTHBHBIX H3IyYCHHI Ha OPraHU3M YeJI0BeKa), IPH ITOM MEePEBOIUTh MPAKTHYECKYIO
3a/a4y B yueOHYI0, BBIICIATH CYIIECTBEHHBIC CBOMCTBA (TIPHU3HAKK) GU3UUCCKUX SBICHHIA;

L OIIMCBhIBATL H3YYCHHLIC CBOWCTBa TeNl U (1)I/IBI/I‘{GCKI/IG SIBJICHHA, HUCHOJIb3Yys (bHSquCKI/Ie BCIIMYHHBI (CpeﬂHﬂﬂ U MIHOBCHHas
CKOPOCTH T€Jla IPpU HEPABHOMEPHOM JIBUXKCHUU, YCKOPCHUEC,

HepeMeIeHne, MyTh, YIII0Bas CKOPOCTh, CHJIa TPEHUS, CHJIA YIPYTOCTH, CHIa TSHKECTH, YCKOPEHHEe CBOOOIHOTO IMaJIeHHUS, BEC
TeNla, UMITYJIbC TeJa, UMITYJIBC CHJIBI, MEXaHWYecKas padoTa M MOILIHOCTb, MOTCHLMANbHAs YHEPTUsl Tenla, IMOJHATOrO Hal
MOBEPXHOCTHIO 3eMJIH, TIOTCHIIUAIbHASL YHEPTUS CKATOH MPYKMUHBI, KHHETHYECKasi SHEPIUs, [T0JIHAsE MEXaHHUYEeCKast SHePT U,

HepHof M YacToTa KoneOGaHHM, JUIMHA BOJNHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA, CKOPOCTH CBETA, TOKA3aTeNb MPETOMICHUSI
cpenbl), IpU ONUCAHUU IPABUIBHO TPAKTOBATh (M3MUYECKUH CMBICH HCHONb3YEMBIX BEIMYMH, OOO3HAUEHUS U €JUHULIBI
(bU3MUeCKNX BETHYNH, HAXOAUTH (DOPMYITBI, CBA3BIBAIOIINE JAHHYIO QH3WUECKYIO BEIUYHHY C IPYTUMHU BEIWYHHAMH, CTPOUTH
rpaduKu

M3YYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BENNYNH;
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®  XapaKTepHU30BaTh CBOWCTBA Tel, (GUIMUESCKUE SIBICHUS U TPOLECCHI, HCIIOJIB3Ysl 3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, NMPUHLOUI CYNEPHO3UIMU CHJI, NPHHIMII OTHOCHTEIbHOCTH [ amwuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
HMITYJIbCa, 3aKOHBI OTPAKECHHS W MPEJIOMJICHUS CBETa, 3aKOHBI COXPAHEHHUS 3apsIOBOTO M MAacCOBOTO YHCET IMPHU SIISPHBIX
peaKuusix, IpU 9TOM AaBaTh CIOBECHYIO ()OPMYIHPOBKY 3aKOHA U 3aIIMCHIBATH €T0 MAaTEMAaTHIECKOE BBHIPAsKCHUE;

®  OOBACHATH (PU3MYECKUE TPOLECCHl U CBOWCTBA TeNl, B TOM YHUCIEC M B KOHTEKCTE CUTYal[Mil MPaKTHKOOPHEHTUPOBAHHOTO
XapakTepa: BBISBJIATh MPUYMHHO-CIICJICTBEHHBIC CBS3M, CTPOUTh OOBSCHEHHE M3 2—3 JIOTMYECKHX IIAroB ¢ OMoOpoil Ha 2-3
M3yYCHHBIX CBOMCTBA (PM3MUCCKUX SIBICHUH, PU3NUECKIX 3aKOHOB WIJIM 3aKOHOMEPHOCTEH;

e  pemarh pacu€THbIC 33/1a4d (OMUPAIOIIUECcs Ha CUCTEMY M3 2—3 ypaBHEHHIi), UCIIOJB3Ysl 3aKOHBI U (DOPMYJIbI, CBS3BIBAIOIINE
(u3uyecKkue BENMYMHBI: HA OCHOBE aHalM3a YCJIOBHUS 3a/laudl 3alliChIBaTh KPATKOE YCIOBHE, BBISBIATH HEJAOCTAIOLIME HIIH
M30BITOYHBIE TAaHHBIC, BBIOMPATh 3aKOHBI W (OPMYJBI, HEOOXOAMMBIC ISl PEIICHHUS, NMPOBOAUTH PACUETHl M OLICHMBATDH
PEaTNCTUYHOCTD TIOJyYSHHOTO 3HAUeHUS (PU3UUCSCKOIl BETUUNHBL,

®  pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO PELIUThH MPU MOMOIIU (HU3MUECKUX METOOB, HCIOIb3Ys OMHCAHHUE UCCIICOBAHNUS,
BBIZICTIATH MPOBEPSIEMOE TPEANONIOKEHUE, OLCHUBATh NPABHIBHOCTH MOPSIIKA MPOBEICHUSI HCCICIOBaHMS, JeNaTh BBIBOJIBI,
MHTEPIPETUPOBATH PE3YAbTATHI HAOIIOAEHUH U OIIBITOB,;

®  TIPOBOJWTH ONBITHI O HAOIIOACHNIO (PM3NYECKUX SIBICHUH WM (PU3NYECKUX CBOWCTB Tel (M3ydeHue BTOporo 3akoHa HerotoHa,
3aKOHA COXPAHEHUs] DHEPTUH, 3aBUCHMOCTH IepHoja KojeOaHWi MpPYKMHHOTO MasTHHKA OT MAacChl Ipy3a M KECTKOCTH
MPY)KHHBI U HE3aBUCHUMOCTD OT aMIUTUTY bl MaJbIX KOJieOaHuU#, MPSIMOIMHEHHOe pacpoCcTpaHeHHEe CBETa, Pa3lioKeHHe 0enoro
CBETa B CIIEKTP, U3yUECHUE CBOHCTB H300pa)KeHHs B INIOCKOM 3€pKajie M CBOMCTB M300pakeHHs IpeMeTa B coOMparomiel JuH3e,
HAOJI0ICHUE CIUIONIHBIX U JIMHEHYATBIX CIIEKTPOB U3IYUYCHHs): CAMOCTOSITENFHO COOUPATh YCTAHOBKY M3 H30BITOYHOTO Habopa
000pyIOBaHMs1, OMUCHIBATEH X0/ OIBITA U €r0 PEe3yJbTaThl, (POPMYIUPOBATH BBIBOJIBL;

®  [IPOBOJHTH NMPH HEOOXOIUMOCTH CEPHIO MPSMBIX U3MEPEHHH, OTIpEeIisisl CpeIHee 3HAUCHUE U3MEPsIeMO BeTMUMHBI (POKyCHOE
paccrosiHie coOMparolieil JINH3bI), 000CHOBBIBATH BHIOOP cr10c00a M3MEpEeHHs (M3MEPUTEIILHOTO PUOO0pa);

®  TIPOBOJWTH MCCIIEIOBAHHE 3aBHCUMOCTEH (DPU3MUECKUX BEJIMUUH C UCIIOIb30BAHUEM IPSIMbBIX U3MEPEHHH (3aBUCHMOCTD ITYTH OT
BPEMEHHU IPH PAaBHOYCKOPEHHOM JBIDKCHHHM 0€3 HAadabHOM CKOPOCTH, Nephoaa KojieOaHWi MaTeMaTHYeCKOro MasTHHKA OT
JUTMHBI HUTH, 3aBUCUMOCTH YIJia OTPaKSHUsI CBETa OT yIja MajeHHs W yriia MPEeIOMIICHHs] OT yrijia MaJeHus ). IUIaHUPOBaTh
UCCIIEIOBAHUE, CAMOCTOSITENEHO COOMPATh YCTAHOBKY, (MKCHPOBATH PE3YJbTATHl IOJNYYEHHOH 3aBUCHMOCTH (DU3MUECKHX
BEJIMYUH B BUJE TaOIHI ¥ TPa)UKOB, IeNaTh BHIBOIBI [0 PE3YJIbTATAM HUCCIICI0BAHUS,

®  TPOBOJUTH KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIWYHMH (CPEAHSSI CKOPOCTh M YCKOPEHHE Tela IPU PABHOYCKOPEHHOM
JBIDKCHUH, YCKOPEHHE CBOOOIHOTO MaJACHHs, )KECTKOCTh MPY>KUHBL, KOIDPHUIUESHT TPEHHUS CKOJIBKCHUS, MEXaHUUecKas: padboTa
¥ MOIIHOCTb, YacTOTa W IMEPHOA KOJEeOAHMH MaTeMaTHYeCKOro M MPYKHHHOTO MAasTHHKOB, ONTHYECKas CHJa COOMparomeit
JIMH3BI, PAJMOAKTHBHBIN (DOH): IIAHUPOBATH U3MEPEHHsI, COOMPATh IKCIIEPHUMEHTAILHYIO YCTAHOBKY M BBITTOJIHATH U3MEPEHHUS,
clienysl MPeJIOKEHHOW MHCTPYKIMH, BBIYUCIATh 3HAUCHUE BEMUYMHBI U aHATM3UPOBATH MONYYCHHBIC PE3yJbTaThl ¢ YUETOM
3a/IaHHOM MTOTPEIIHOCTH N3MEPEHHIA;

e  coOmoaaTh NpaBuiia TEXHUKKU 0€30IIaCHOCTH ITPpH paboTe ¢ 1abOpaTOPHBIM 000PYI0BAHHEM;

®  pa3nuyuaTh OCHOBHBIE MPU3HAKH M3YyYCHHBIX QU3MUECKUX MOAENEH: MaTepuaibHas TOUKa, a0COIIOTHO TBEPAOE TENO, TOUCUHBIH
MCTOYHHUK CBETa, JIy4, TOHKas JIMH32, [UIAHETapHasl MOJIelIb aTOMa, HyKJIOHHAsI MOJIeNTb AaTOMHOTO SIIpa;

®  XapaKTepHU30BaTh NPHHIMIIBI JEHCTBUS M3YYEHHBIX NPHOOPOB M TEXHUUECKUX YCTPOMCTB C OMOPOH Ha MX OMHCAHMSA (B TOM
YHCNe: CIUAOMETP, NATYMKU IOJIOKECHUS, PACCTOSIHUS M YCKOPEHHWS, pakeTa, d5XOJ0T, OUYKH, MEepHCKoIl, (oToammapar,
ONTHYECKUE CBETOBOJBI, CIIEKTPOCKOII, JO3UMETp, Kamepa BuiibcoHa), UCIONB3Ysl 3HAHKS O CBOMCTBAX (DM3MYECKUX SIBICHUN U
HE0OX0/IMMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

®  JCHONB30BAaTh CXEMBl M CXEMAaTHYHBIE PHUCYHKH H3YyYEHHBIX TEXHHYECKHX YCTPOWCTB, H3MEPHUTEIBHBIX NPHOOPOB H
TEXHOJIOTHYECKUX TPOLECCOB MPH PEIICHNH y4eOHO-IIPAKTHIECKUX 3aa4, ONTHIECKUE CXEMBI JUIs TOCTPOCHHUS H300pakeHHH B
IUIOCKOM 3epKaJie U COOUpAIOLIei JINH3E;

®  [PUBOJUTH NPHUMEpPbl (HAXOAUTh HHPOPMAIMIO O TMpHMepax) MPAKTHIECKOrO HCHONb30BaHUs (U3MYSCKUX 3HAHUA B
MOBCETHEBHON JKU3HM IJisl oOecrieueHrs: O€30MacHOCTH MpPU OOpalieHHH ¢ MpuOOpaMyM U TEXHHYECKUMH YCTPOWCTBAMH,
COXPaHEHUS 30POBBSI U COOJIOACHNST HOPM 9KOJIOTHUECKOTO TIOBEICHUS B OKPY)KAIOIICH cpere;

®  OCYIIECTBIATh MOMCK HMHGOpPMAnuu (HU3MYECKOro coAepkaHus B VHTepHeTe, caMOCTOATENBHO (OPMYIHPYS MOUCKOBBIH
3aMpoc, HAXOIAWTh IYTH ONPEAENCHMs TOCTOBEPHOCTH IIOJIYYEHHOH HH(OpPMAannuM Ha OCHOBE HMEIOIIMXCS 3HAaHUH u
JIONIOJTHUTENIbHBIX HCTOYHUKOB,

®  JCIHOJIB30BATh MPH BBIMOTHEHHH YUeOHBIX 33aHHH HAYYHO-MOMYJSIPHYIO JIUTEPATYPy (PU3NUECKOTO COACPIKAHHS, CIIPABOYHbIC
MaTepualibl, peCypchl ceT MHTepHET, BaieTh MpUEMaMH KOHCTIEKTUPOBAHUS TEKCTa, Mpeodpa3oBaHus MHHOPMAIMU U3 OJHON
3HAKOBOH CHCTEMEI B IPYTYIO;

e  co3maBaTh COOCTBEHHbIE MIMCHbMEHHBIE M YCTHBIE COOOLIEHMS Ha OCHOBE HH(OPMALIMN 13 HECKOJIBKIX HCTOYHUKOB (PU3HUECKOTO
COAEPIKAaHUs, MyOJMYHO MPEICTABIATh PE3ybTaThl MPOSKTHON WM MCCIIEI0BATEIbCKON NESITEIBHOCTH, IPU 9TOM TPAMOTHO
HCIIOIb30BATh U3yYCHHbIH MOHATUIHBIN anmapar u3y4aeMoro pasjena (GU3UKH U CONPOBOXKIATH BHICTYIJICHHE PE3CHTALIUEH C
y4€TOM 0COOEHHOCTEH ayANTOPUH CBEPCTHHKOB.

TEMATHUYECKOE INTAHUPOBAHUE

9 KJIACC
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Ne HaunMeHOBaHME pa3/ielioB U TEM MPOrpaMMBbI KomnuuecTBo yacoB DnektpoHHbIe (1HdpC
n/m Bcero|| KonTponbHble IIpakTuueckue pee
paboThI paboThI
Pazgen 1. Mexannyeckue siBjaeHust
1.1 |[MexaHn4yeckoe IBHKEHHE U CIIOCOOBI €r0 OMMCAHMS 10 1 [[Bubarorexa LIOK
https://m.edsoo.ru/7f4
1.2 ||B3aumopeiicTBue TEI 20 1 3 [[bubmnoTexa LIOK
https://m.edsoo.ru/7f4
1.3 ||3aKkoHBI COXpaHEHUs 10 3 [[bubmnorexa LIOK
https://m.edsoo.ru/7f4
|I/IToro 10 paszaerny || 40 ||
|Pa3)1en 2. Mexannuyeckue KoJe0aHusi ¥ BOJIHbI
2.1 ||MexaHuuYeCKHE KOJICOAHHS 7 3 [[bubmnorexa LIOK
https://m.edsoo.ru/7f4
2.2 |[MexaHH4YeCKHE BOTHBI. 3BYK 8 1 3 [[Bubarorexa LIOK
https://m.edsoo.ru/7f4
|I/IToro 10 pasjeny || 15 ||
|Pa3)1en 3. DJIeKTPOMATrHUTHOE 110.1€ U 3JIEKTPOMATHHTHBIE BOJIHBI
3.1 ||9neKkTpOMarHUTHOE IMOJIE ¥ DJIEKTPOMATHUTHBIE BOJTHBI 6 2 [[Bubarorexa LIOK
https://m.edsoo.ru/7f4
[Hroro o pasneny | 6 |
|Pa3)1en 4. CBeTOBbBIE IBJICHHS
4.1 ||3aKoHBI pacIpOCTPAHEHUS CBETA 6 2 [[BubmroTexa ITOK
https://m.edsoo.ru/7f4
4.2 ||JIuH3BI ¥ OTITHIECKHE TIPHOOPBI 6 3 [[Bubarorexa [LIOK
https://m.edsoo.ru/7f4
4.3 ||PaznoxxeHne 6EI0Oro CBETa B CIIEKTP 3 2 [[BubmmoTexa [IOK
https://m.edsoo.ru/7f4
|I/IT0r0 TI0 pa3fery || 15 ||
|Pa3ne.11 S. KBanToBble siBJeHHs
5.1 ||McmyckaHue U TOTJIONCHUE CBETA ATOMOM 4 1 [[bubmunorexa LIOK
https://m.edsoo.ru/7f4
5.2 ||CrpoeHHe aTOMHOTO sapa 6 1 [[bubnuoTexa IIOK
https://m.edsoo.ru/7f4
5.3 ||SlmepHble peakiuu 7 1 1 [[Bubarorexa LIOK
https://m.edsoo.ru/7f4
|I/IToro 10 pasjeny || 17 ||
|Pa3)1en 6. IToBTOpHTEILHO-00001AO LN I MOY.JTb
6.1 |[[ToBTOpeHue 1 06001IeHNE COMEPKAHNS Kypca (DU3UKH 9 2 [[BubmroTexa ITOK
3a 7-9 kmacc https://m.edsoo.ru/7f4
|I/IT0r0 TI0 pa3fery || 9 ||
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME || 102 || 3 I 27 I
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