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HOACHUTEJBHASA 3AIINCKA

[IporpamMa mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs COCTABJICHAa HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUIl K pe3ylibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeinbHOU
nporpammsl, nipeactaBieHHbIX B @I'OC OO0, a Takke ¢ yuérom deaepalbHOW paboyeil mporpaMmbl
BocniuTanus u KoHuenmuu npenogaBanus yueOHoro npeamera «Dusnkay.

Conepxanue mporpaMMmel 1o (u3MKe HampaBlieHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rPaMOTHOCTH OOYYaloIIMXCSl M OpraHu3alMio u3ydyeHus (U3MKM Ha JesSTelbHOCTHOM oOcHOBe. B
nporpaMme 1o (pu3MKe YYUTHIBAIOTCS BO3MOXKHOCTH y4e€0OHOro MpeaMeTa B peaiu3anuu TpeOoBaHUM
OI'OC OOO k mIaHHpyeMbIM JMYHOCTHBIM W METAlpeJMETHBIM pe3yibTaTaM OOYy4YeHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3M E€CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEIMETOB HAa YPOBHE OCHOBHOTO OOIIETO
o0OpazoBaHwMs.

[TporpamMma mno ¢u3HKe yCcTaHABIMBAET paclpeaeseHrue yueOHOro MaTepuana mo rogaMm o0ydeHus
(mo kiaccam), mpejlaraeT IPUMEPHYIO IOCIEI0BAaTEIbHOCTh W3YYEHUSI TEM, OCHOBAaHHYIO Ha JIOTMKE
Pa3BUTHUS IPEIMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUarOIIUXCSl.

[Iporpamma mo ¢usuke paspaboTaHa C LENbI0 OKa3aHUsS METOJWYECKOW MOMOINM YUHUTENI0 B
co3aanuu pabodel mporpaMMel 1o y4eOHOMY MTPEIMETY.

Ous3nKa SBISETCS CHUCTEMOOOPA3YyIOUIMM JJIsi €CTECTBEHHO-HAYYHBIX YYE€OHBIX IPEIMETOB,
MOCKOJIBKY (PU3UYECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIECCOB U SBJICHUN, U3y4aeMbIX XUMHUEH, OMOJIOTHEH,
acTpoHomMMed M (uznyeckol reorpagueil, BHOCUT BKJIaJ B €CTECTBEHHO-HAY4YHYI0 KapTHUHY MHpa,
npefocTaBisieT Haubosee sicHble 00pa3lbl MPUMEHEHHUSI HayyHOrO METoJia MO3HAaHUA, TO €CTh crocoda
MOJIyYEHUs JOCTOBEPHBIX 3HAHUN O MHUpE.

Opna U3 TIaBHBIX 337a4 QU3NYecKoro oOpa3oBaHUs B CTPYKType 001Iero o0pa3oBaHusi COCTOUT B
(OopMHpPOBAHNY €CTECTBEHHO-HAYYHON IPaMOTHOCTH U MHTEpeca K HayKe Y 00yJaromuxcs.

N3yuenne ¢usuku Ha  0a30BOM  YpOBHE  IHpeANoyiaraeT  OBJIAJACHHUE  CIEAYIOUIMMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAyUYHYI0 TPAMOTHOCTD!

® HAy4YHO OOBSACHATH SIBIICHUS,

® OIIEHUWBATh U MOHUMATh OCOOEHHOCTH HAYUYHOTO UCCIIEI0BAHMS;

® HHTEPHPETUPOBATH JAaHHBIE U HCIIOJIb30BATh HAyYHbIE JI0KA3aTEIbCTBA JJI MOTYYECHUS
BBIBOJIOB.

[enn m3yyeHus Gpu3nKu HA YpOBHE OCHOBHOT'O OOIIEro oopasoBaHus ompeaeneHbl B Konmenuu
npenoAaBaHus ydyeOHoro mpenmera «®@usuka» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit
Denepanuy, peaTu3yoUIMX OCHOBHbIE 00IIe00pa3zoBaTelbHble MPOrPaMMBbI, YTBEPKIEHHON pelleHueM
Komnernn Munncrepcta npocsenieHus: Poccuiickoit @enepanun (mpotokon ot 3 aexadpst 2019 r. Ne
[1K-4BH).

Henu n3yyenus Gpu3nku:

e npuoOpeTeHHe HHTepeca U CTPEeMJIEHHMs] OOYyYaroIIMXCS K HAaydHOMY H3YYEHUIO MPHUPOJBbI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;

® pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUS U POPMHUPOBAHUE UCCIIEOBATEIHCKOTO

OTHOUICHHUSI K OKPYXKAIOLIUM SIBICHUSM;
e (QopmHupoBaHHE HAYyYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3y4eHHs] OCHOB CTPOCHHUS MaTepuu
U QyHJIaMEHTAIbHBIX 3aKOHOB (PU3HKH;



¢dbopmMupoBaHUE TPEACTABICHUNA O PONU (U3MKU ISl Pa3BUTHUA IPYTUX E€CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE NMPEICTABICHUN O BO3MOXHBIX cepax Oyaymiei mpodeccuoHalIbHONW AEITeIbHOCTH,
CBSI3aHHOM C (PU3MKOMA, ITOATOTOBKA K JAIbHEHIIIEMY OOYYEHHUIO B ’TOM HaIpaBJICHUU.

Joctuxenune 3TUX Lened mporpammbl Mo (QU3MKEe Ha YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHMs
o0ecreurnBaeTCs peleHrueM CIAeAYIOIMNX 3a1a4:

npuOOpeTeHNue 3HAHUH O OUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHWYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

NpUOOpETEeHUE yYMEHUN OMUCHIBATH M OOBACHATH (DU3MUECKUE SBIICHUS C HCIIOJIb30BAHHEM
MOJTYYECHHBIX 3HAHUI;

OCBOCHHE METOJIOB PEHICHHS MPOCTEHIIMX PACUYETHBIX 3a7ad ¢ UCIOJIb30BAaHUEM (DH3UYCCKHUX
MOJICJICH, TBOPUYECKUX H MTPAKTUKO-OPHUCHTUPOBAHHBIX 33]1aY;

pa3BUTHE yMEHUU HAOIIOIATh MPUPOIHBIC SBICHUS ¥ BBINOIHATH OIBITHI, JTAOOPATOPHBIE
paboThI U FKCIIEPUMEHTATBHBIC UCCIICAOBAHUS C UCTIOIB30BAHUEM H3MEPHUTEIHHBIX IPUOOPOB;
OCBOGHHE TIpUEMOB pPa0dOTBI ¢ wHWHPOpMAIMEe (QHU3UIECKOro COACPIKAaHUS, BKIIIOYAs
MH(GOPMALIMI0O O COBPEMEHHBIX JOCTIKEHUSAX (U3UKH, aHAIU3 M KPUTUYECKOE OICHUBAHUE
nHpopmanuu;

3HaKOMCTBO CO cdepaMu MNPOPeCCHOHATBHON NEATEIBHOCTH, CBSI3aHHBIMH C (U3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JTOCTHKEHUSIX (DU3HUECKON HAYKH.

Ha u3yuenne ¢usuku (0a30BbIl YPOBEHB) HA YPOBHE OCHOBHOTO 00111€T0 00pa30BaHMs OTBOJIUTCS
238 gacoB: B 7 knacce — 68 yacoB (2 vaca B Hefen0), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9

KJ1aCCe

- 102 yaca (3 yaca B HEJIEINIO).



COJEP)KAHUE OBYYEHUA
9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.

Mexannueckoe aBumkeHue. MarepuanbHas Touka. Cucrema orcu€ra. OTHOCUTEIBHOCTD
MEXaHUYECKOIO IBMKECHMs. PaBHOMEpHOE NpsAMONIMHENHOE ABMKeHUEe. HepaBHOMEpHOE IIPSIMOJIMHEWHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHAs: CKOPOCTh TeJla IIPU HEPABHOMEPHOM JBUIKEHHH.

VYckopenue. PaBHOyckopeHHoe mnpsMoiuHelHoe pBikeHue. CBoOoaHoe mnaaeHue. ONBITHI
[Nanunes.

PaBHOMepHOE nBMXKEHUE 1O OKpYXHOCTH. [leprox u wacrora obpameHus. JInHeiHas u yriosas
cKkopocTH. LIeHTPOCTPEMUTEIBHOE YCKOPCHHUE.

IlepBbiii 3axkoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herorona. Ilpunnun
CYINIEPIO3ULINH CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHHs: Cuiia TPEHHUs CKOJIBKEHHS, CUJIa TPEHHs IIOKOs,
Jpyrue BUJbl TPEHUS.

Cuna TSDKECTM U 3aKOH BCEMHUPHOIO TSTOTEHMs. YCKOpeHue CBOOOJHOro mnajeHus. [[BuxeHue
ianeT Bokpyr Coinnua. IlepBas kocmudeckasi ckopocTs. HeBecoMOCTh U meperpysKu.

PaBHOBecue MaTepuanbHOM TOUKH. AOCOMIOTHO TBEpHOe Teno. PaBHOBecue TBEpPAOro Tena ¢
3aKpEIUIEHHON OCBIO BpaleHns. MoMeHT cuibl. LIeHTp TskecTH.

Nmnynec Tena. U3menenne nmmyinbca. UMnynbsc cunbl. 3aKOH cOXpaHEHUs UMITyJIbca. PeakTuBHOE
JBUKECHHUE.

Mexanunueckas paboTa U MOIIHOCTb. PaboTa CHIT TSKECTH, YIPYrocTH, TpeHus. CBs3b 3HEPruu U
paboTel. [loTeHanbpHas 3Heprus Tena, NOJAHATOTO HaJl MOBEPXHOCThIO 3eMiH. [loTeHInanbHas sHeprus
cxkaroil npyxusbl. Kunernueckas sHeprus. Teopema O KMHETHYECKOW HSHEPruU. 3aKOH COXPaHEHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

1. HabmroeHue MeXaHU4eCKOro JBUKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHME NyTE€W U TPACKTOPUM JABUKEHHUS OJHOTO M TOTO XK€E TeJa OTHOCUTEIBHO Pa3HbIX Tell
OTCYETA.

H3mepeHnne CKOpPOCTH U YCKOPEHUs MIPSMOIMHENHOTO IBUKCHUS.
HccenenoBanue nNpu3HaKoB paBHOYCKOPEHHOTO IBUKECHHUSL.
Habmroienue nBH>KeHus Tella o OKPYKHOCTH.

owu AW

Habnronenne MexaHMYeCKuX SIBJICHHM, MPOUCXOAIINX B cucteMe oTcuéra «Temexkay mpu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUU OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBUCHUMOCTh YCKOPEHHMS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmronenne paBeHCTBa CUJI PU B3aUMO/ICHCTBUH TEJL.

9. HN3MeHeHue Beca Tesna Ipu YCKOPEHHOM JBH)KCHUHU.

o

10. Ilepenaya uMmIynbca Npyu B3aMMOICHUCTBUM TEI.

11. TIpeoOpazoBaHust SHEPTUN TIPH B3AUMOJICHCTBUH TEJI.

12. CoxpaHeHue UMITYJIbca IIPU HEYIIPYTOM B3aUMOAECHCTBUH.

13. CoxpaHeHue uMIyibca Ipu abCOTIOTHO YIIPYTOM B3aUMOJICHCTBUY.
14. HaGmroieHre peakTUBHOTO JBU)KECHUSI.



15.
16.

CoxpaHeHHe MEXaHUYEeCKOH OHEPIUU IIpu CBO6OI[HOM naacHuu.
CoxpaHeHHe MEXaHUYEeCKOMH OHEPI'vU IIpU ABUXKCHUU TEJIA 110 ,Z[CP'ICTBHCM IIPY>XUHBI.

Jlabopamopuwie pabomsl u onvimol.

1.

L KN

10.

11.

KoHcTpyrpoBanue Tpakta Jjs pa3roHa U JabHEUIIET0 PABHOMEPHOTO BHKEHUS IIAPUKA HITU
TEJICHKKH.

OmnpezneneHue cCpeHel CKOPOCTH CKOJBKEHUsI OpYCKa WM JBMOKCHHS MIApUKa MO0 HAKIOHHOM
TUIOCKOCTH.

Omnpenenenne yCKOpeHUs Tella IPpU PAaBHOYCKOPEHHOM JIBHYKEHUH 110 HAKJIOHHOM MJIOCKOCTH.
HccrnenoBanue 3aBUCHMOCTH TIYTH OT BPEMEHH TIPU PAaBHOYCKOPCHHOM JBMXKCHHH 0O€3
HAYaIbHON CKOPOCTH.

[TpoBepka TrUMOTE3BI: €CIIM MPH PABHOYCKOPCHHOM JIBUKCHUU 0€3 HAYAIBbHON CKOPOCTH IyTH
OTHOCSTCS KaK PsiJl HEUYETHBIX YHCEII, TO COOTBETCTBYIOIINE IIPOMEKYTKHA BPEMEHH OJIMHAKOBBI.
HccenoBanre 3aBUCIMOCTH CHIIBI TPEHUS CKOJILKCHHSI OT CHIIBI HOPMAaJILHOTO JIABJIICHHUS.
Onpenenenne KodhHUIUESHTA TPESHUSI CKOJBKCHHSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM ABMKEHHUM Telld 1O TOPU30HTAIBHON
MIOBEPXHOCTH.

Omnpenenenne pabOThI CHIIBI YIIPYTOCTH MPHU TOIBEME IPy3a C UCIIOJIB30BAHUEM HEIOIBHIKHOTO
Y TIOIBUKHOTO OJIOKOB.

W3ydeHne 3aKoHa COXpPaHEHUSI SHEPTUH.

Pa3nen 9. Mexannveckue KoJie0aHUsI H BOJIHBI.

KonebarenbHoe nBuxkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJICOAHUI: TIEpUO/], YaCTOTa, aMILTUTY/A.
MaremaTtuueckuii U Ipy>KMHHBIN MasTHUKH. [IpeBpaliienue suepruu npu KojaedaTeabHOM ABUKEHUU.

3aryxatomue konebanus. BeinyxaeHnsie konedanus. Pesonanc. Mexanndyeckue BosiHbl. CBOMCTBa
MEXaHUUYECKUX BOJH. [IpomosbHble M mnonepedyHsle BOJIHBL. JIIMHA BOJHBI M CKOpPOCTh €€
pacnpocTpaHeHHs. MexaHN4eCKHUe BOJIHBI B TBEPIOM TeJIE, CEICMUYECKHUE BOJIHBI.

3Byk. [’ pomMKkoCTb 3ByKa 1 BeicOTa TOHA. OTpakeHue 3ByKa. IHQpa3ByK U yIbTpa3BYK.

Hemoncmpayuu.

=

e W

Hab6mronenue xoneGanuii Ten Mo 1eWCTBUEM CHIIBI TSDKECTH M CUITBI YIIPYTOCTH.
Habmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6nronenue BeIHYKIEHHBIX KOJIe0aHU U pe30HAHCA.

PacnipocTpanenre npoAoabHBIX U MOTEPEYHBIX BOJIH (Ha MOJIENH).

Hab6nronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomul u onvimol.

1.
2.
3.

v

Omnpenenenne 4acTOThl U Meproia KoineOaHui MaTeMaTHIeCKOro MasTHUKA.

Ornpezenienre 4acTOThl U IEPHO/1a KoJIeOaHU PY>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCHMOCTH TepHOaa KoOJIeOAHWUN TOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI
HHTH.

HccnenoBanne 3aBUCIMOCTH TIepro/ia KoieOaHUi MPY>KUHHOTO MAasiTHHKA OT MacChl rpy3a.
[TpoBepka HE3aBUCUMOCTH MEPHOJIa KOJIeOaHHId Ipy3a, MOJBEIICHHOTO K HUTH, OT MacChl Ipy3a.
ONBITEI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh IEepuoAa KoJeOaHW TPYKMHHOTO MasTHHKa OT
MaccChl Tpy3a U )KECTKOCTH MPYKUHBI.



7. W3mepeHue yckopeHHUs! CBOOOIHOTO Ma/IeHUs.
Pa3zgen 10. DieKTpOMAarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHbIE BOJIHbI.
ONEKTPOMarHUTHOE IoJie. DJEKTPOMarHUTHbIE BOJHBI. (CBONCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[IIkana 3;1eKTpOMarHUTHBIX BOJIH. VICI10JIb30BaHNE AJIEKTPOMArHUTHBIX BOJIH /ISl COTOBOW CBSA3H.
DnexkTpoMarHuTHas pupojaa ceera. CkopocTh cBeTa. BonHOBEIE cBOWCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBETA.
Jlabopamopnusie pabomot u onvimel.
1. H3ydeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.
Pa3znea 11. CBeToBbI€e IBJICHHUS.
JlyueBas mozenb ceta. Mctounuku csera. IIpsMonuHeliHOe pacnipocTpaHEHHE CBETa. 3aTMEHHUS
Comnnua u JIyasl. Otpaxenue cBeta. [1nockoe 3epkasno. 3aKoH OTpa)KEHHUs CBETA.
[Ipenomnenue cBera. 3akoH mperoMyeHHs cBera. [lonHOe BHYTpPEeHHEE OTpakKeHHE CBETa.
Hcnonp30BaHre MOTHOTO BHYTPEHHETO OTPAKEHUS B ONTHUYECKUX CBETOBOAX.
Jlunza. Xox mydeit B muH3e. OnTudeckas cuctema goroanmapara, MUKpOCKOIa U Teseckona. ['mas
KaK OITHYECKasl cuctemMa. bin3opykocTs U 1a1bHO30PKOCTbD.
Pasznoxxenue OGenoro ceera B crektp. Ombitel HpioroHa. CroxkeHHE CIEKTPaNbHBIX IIBETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE pacCIPOCTPAHEHUE CBETA.
OtpaxkeHue cBera.
[Tomyuenue n300pakeHUil B TUIOCKOM, BOTHYTOM M BBITTYKIJIOM 3€pKaJiax.
ITpenomiieHue cBera.
OnTuyeckuii CBETOBO/I.
Xox myueil B cobuparoliiei JuH3e.
Xox JIydeil B paccenBarolel JUH3E.
[Tony4yenne n3o00paxeHnit C MOMOIIBIO JIMH3.
[TpunMn neiictBust GporoanmapaTa, MUKPOCKOIIA U TEIECKOTA.
10. Mogaens rnasa.
11. PaznokeHue 6e1oro cBeTa B CIEKTP.
12. [ToryueHnue 6em10ro cBeTa MpH CI0KEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETOBOTO Jiyda OT yriia naJeHusl.

W oNOU A WNPRE

2. H3yueHue XapaKTEpUCTUK U300paKEHHS MPEAMETa B TIIOCKOM 3epKaje.

3. MHccnemoBanue 3aBUCHMOCTH yIiia TIPEIOMIICHHUS] CBETOBOTO JIyda OT yIiia MaJCHUs HA TPaHUIIe
«BO3ITyX—CTEKIIO.

[Tomy4yeHnue n300paskeHUIA ¢ TOMOIIIBIO COOMPAIOIIICH JTUH3HI.

Omnpenenenne HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JTNH3HI.

OMBITHI IO PA3JIOKEHHUIO OEJIOTO CBETA B CIIEKT.

OnbITH IO BOCTIPUATHIO I[BETA IPEMETOB MPH UX HAOIIOJCHUN Yepe3 LIBETOBBIC (PHIIBTPHI.

No v e

Pasne.ﬂ 12. KBanToBbIe IBJICHUS.



Onbitel Pesepdopna m rmuranerapHas Mmopenb aroma. Mogjens aroma bopa. Mcmyckanue u
HOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPHI.

PagunoaktuBHOCTh. Anb(da-, OeTa- U ramma-usnydenus. CTpoeHHe atroMHOTO sapa. HykioHHas
MoJieIb aTOMHOTO s1pa. M3oTonsl. PannoaktuBHele npeBpaienus. [lepuon nosnypacnana arToMHBIX sLIEP.

Snepuble peakuny. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MACCOBOI'O YHCE. DHEPIUs CBA3U aTOMHBIX
anep. CBsi3b Macchbl ¥ 3Hepruu. Peakuuu cuHtes3a u aenenusd saaep. Mcrounnku sueprun ComnHia v 3BE31.

SInepnas sHepreTuka. JIeHCTBUA paguOAKTUBHBIX U31y4YE€HUN HA KUBBIE OPraHU3MBbI.

Hemoncmpayuu.

1. CrnexTpsl U3JIy4€HUs U TOTJIOIICHHUS.

2. CnexTpsl pa3JInYHbIX ra30B.

3. CunekTp BozOpoa.

4. HaOmoneHue TpekoB B kamepe Bunbcona.

5. Pabota cu€Tunka HOHU3UPYIOLUIUX U3Ty4YEHUH.

. Peructpanus n3imydeHus NpUpOIHBIX MUHEPAIOB U IPOLYKTOB.

Jlabopamopuuvie pabomot u onvimel.

1. HaOmro/ieHue CIUIOIIHBIX U JIMHEHYAThIX CIEKTPOB U3JIyUEHHUSI.

2. UccnenoBaHue TPEKOB: U3MEPEHUE SHEPrUM YACTHIBl 1O TOPMO3HOMY MHyTH (110

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO QoOHA.

IToBTOpHTEIBLHO-0000 A0 MOYTb.

[ToBTOpUTENBEHO--0000MAIOIINI MOAY/Ih TMpPEIHA3HAYECH JUIsi CHUCTEMaTH3alud M 000O0IIeHUs
IPEIMETHOTO COJEpP)KAaHUS W ONbITa JEATEIbHOCTH, NMPUOOPETEHHOrO IMpPH H3YUYEHHUU BCEro Kypca
¢u3MKKM, a TaKxke AJs8 MOJATOTOBKM K OCHOBHOMY TIOCYAApCTBEHHOMY O3K3aMeHy MO0 (QU3HKe I
o0yyaroImuxcsi, BBIOPaBIINX 3TOT yU4eOHBIH Mpeamer.

[Ipy m3ydeHUM NAHHOTO MOIYJS PEAIU3YIOTCSI M CUCTEMATU3UPYIOTCS BHJbBI ACSITEIBHOCTH, Ha
OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHKEHHE TMPEAMETHBIX M METalmpeIMETHBIX IUIaHUPYEMBIX
pe3ynbTaToB 00y4YeHUs, POPMUPYETCS] €CTECTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOEHHME HayYHBIX METOJIOB
UCCIICIOBaHMS SIBJICHUH NMPUPOJBI U TEXHUKH, OBJIAJCHHE YMEHHMSIMU OOBACHATH (PU3NUYECKHE SIBICHUS,
IIPUMEHSISI TOJTyYE€HHbIE 3HaHMs, PEIIATh 33]a4l, B TOM 4YHCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.

[IpuHIMIIIAaNbHO NEATEIBHOCTHBIM XapakTep IaHHOIO pas3lena peanu3yercs 3a CY4ET TOro, 4To
oOyuaroluecs BBIMOIHSIOT 33aHHsI, B KOTOPBIX UM MpeJiaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHMH paclo3HaBaTb U HAyYHO OOBSACHATH (PU3MUECKUE SBJICHUS B
OKpYKarolllel MPUPO/IE U IOBCETHEBHOM JKU3HY;

HCIIOJIb30BaTh Hay4HbIEe METO/IbI MCCIEA0BAHUS (GU3NYECKUX SBJICHUM, B TOM YHCIE AJs IPOBEPKU
TUIOTE3 U MOJy4YeHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH HAay4HbIE OCHOBBI HamOoOJIee Ba)KHBIX TOCTH)KEHUI COBPEMEHHBIX TEXHOJOTMH, HampuMmep,
IIPAKTUYECKOI0 MCIOJIb30BaHUS Pa3IMYHbIX MCTOYHMKOB SHEPIUM HA OCHOBE 3aKOHA INPEBpAILLEHUS U
COXPAaHEHHs BCEX U3BECTHBIX BUAOB YHEPTHUHU.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3ydyenue (Qu3NKM Ha YpPOBHE OCHOBHOTO OOILIEro oOpa3oBaHMs HANPABICHO HA JOCTHXKECHUE

JIMYHOCTHBIX, MCTAITPECAMETHBIX U IIPCIAMETHBIX O6p330BaTeHBHBIX PE3YIbTATOB.

B pesynbraTe u3yueHus (U3MKU HA YPOBHE OCHOBHOIO OOUIEro oOpa3oBaHus y 00ydarolierocs

OyayT chopMupOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YyIbTATHI B YACTH:

1) maTpMoOTH4eCKOro BOCIIUTAHUS

— MPOSIBIICHUE UHTEpECca K HICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pU3nMuecKoi HayKH;

— IIEHHOCTHOE OTHOIICHHE K IOCTHKEHUSM POCCUICKUX YIEHBIX--(DU3HKOB,

2) rpaIaHCKOI0 M TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/IEHUU OOLIECTBEHHO 3HAYUMBIX U 3TUYECKUX MTPOOIIEM,
CBSI3aHHBIX C IPAKTHYCCKUM IMPUMEHCHHEM JTOCTHIKCHUIN (PU3UKH;

— OCO3HAHUE BAXXHOCTU MOPAJIBbHO--3TUYECKUX IPUHLHUIIOB B J€ATEIbHOCTH YYEHOTO;

3) 3cTeTH4eCKOro BOCHMTAHMSA:

— BOCIIPHUATHE 3CTETHYECKUX KadeCTB (PU3NIECKOIN HAyKH: €€ TApMOHMYHOTO MTOCTPOSHHSI, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 O3HAHMA:

— OCO3HaHHE IEHHOCTH (U3UYECKON HAayKHW KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pPa3BUTHS TEXHOJOTHH, BAJKHEUIIIEH COCTABIISIONIEH KYJIbTYpPHI;

— pa3BUTHE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) ¢popMupoBaHus KYJIbTYPbI 3I0POBbS H IMOIHOHAJILHOIO 0J1ATOIOJTYYHSI:

— OCO3HaHHE IIEHHOCTH Oe30macHoro ooOpasza KU3HU B COBPEMEHHOM TEXHOJIOTMUECKOM MHUpE,
BAXHOCTU IMpaBWJI 0O€30MacHOrO MOBEIEHUS Ha TPAHCIOpPTE, HA JOpOrax, C JJIEKTPUYECKUM U
TEIUIOBBIM 000PYIOBaHHEM B IOMAIIIHUX YCIOBHUSAX;

— chOpMHUPOBAHHOCTH HaBbIKa peieKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY M TAKOTO e MpaBa
y Ipyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

— AKTMBHOE Yy4YacTHe B pEIIeHWH NPaKTHUECKUX 3a7ad (B paMKax CeMbH, 00pa3oBaTeNbHOMN
OpraHM3alliy, TOPOJa, Kpasi) TEXHOJIOTUYECKON U COLMaIbHONW HANPABIEHHOCTH, TPEOYIOUIUX B TOM
qucie U GU3NIECKUX 3HAHUI;

— UHTEPEC K MPAKTHIECKOMY U3YUEHHIO PO ECcCHil, CBI3aHHBIX ¢ (DU3UKOIA;

7) IKOJIOrM4Y€eCKOr0 BOCIIMTAHMS:

— OpHEHTallUs Ha MpUMEHeHHEe (PU3NYEeCKUX 3HAHUU JUIS pelIeHHs 3a/ad B 00JIacTH OKpYKaromei
Cpelibl, INIAHUPOBAHUS IOCTYNKOB U OLIEHKU WX BO3MOXKHBIX MOCIIEICTBUM JIJIs1 OKPYXKAIOILEH CPeibl;
— OCO3HaHHUE TII00aJIBbHOrO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U MyTel UX peleHus;

8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHAM COLMAIBLHON U MPUPOAHOM Cpe/bl:

— MOTPeOHOCTh BO B3aUMOJICHCTBUU TPH BBIOJHEHUU HCCIIECIOBAaHUN M TPOEKTOB (HHU3HUECKON
HaIPaBJIEHHOCTH, OTKPBITOCTb OMBITY U 3HAHUSIM JIPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO AESITENbHOCTb;

— MoTpeOHOCTh B (DOPMHUPOBAHHWH HOBBIX 3HAHUHM, B TOM 4YHcie (HOPMYIHPOBATH UICH, MOHSTHS,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;
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e — Oco3HaHHE JAe(HUIIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001aCTH (PU3HKH;

® — [UIAHMPOBAHUE CBOETO Pa3BUTHUS B IPHOOPETEHUU HOBBIX (PU3NYECKUX 3HAHUM;

® — CTpeMJICHHE aHAIM3MPOBATH U BBIABIATH B3aUMOCBSI3U MPUPOJBI, OOIIECTBA U SKOHOMHKH, B TOM
YHCJIe C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

® — OLCHKA CBOMX JEHUCTBUH C y4y€TOM BIIMSHHUS HAa OKPYXKAIOLIYIO CPEy, BO3MOXKHBIX TJI00AIbHBIX
OCJIENCTBUI.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs mporpamMmbl 1Mo (PU3MKE Ha YPOBHE OCHOBHOI'O 0OIEro 0Opa3oBaHUA Y
oOyuarorierocsi 0yayt copMupoBaHbl MeTaNpeIMeTHbIE Pe3yJabTAThI, BKIIOUYAIOIINE T03HABATEIbHBIC
YHUBEpCAJbHbIE YUCOHBIC JCHCTBUS, KOMMYHUKATHBHBIC YHHBEPCAJbHBIC YYeOHBIC JICHCTBHS,
PETYISTHBHBIC YHUBEPCAIBbHBIC YICOHBIC JCHCTBUS.

ITo3HaBaTeabHbIE YHUBEPCAJBHBLIC y'leﬁﬂble JeHCTBUS

Ba3oBrble J1ornuyeckue aefcTBUA:

BBISBJIATH M XapaKTEPU30BaTh CYIIECTBEHHbBIE IPU3HAKN O0BEKTOB (SIBICHHN);

YCTaHABJIMBATh CYIIECTBEHHBIH NpPU3HAK KiIacCH(UKAIIMM, OCHOBAaHHS s O00OOImIECHHS |
CpaBHEHMS;

BBISIBIISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHMS B paccMaTpuBaeMbIX (akTax, MaHHBIX H
HaOJIOIEHUAX, OTHOCALIMXCS K (PU3HUECKUM SBICHUSM;

BBISIBIISATH IPUUUHHO--CJIEJICTBEHHBIE CBSI3U MIPU M3YYEHUU (PU3MUECKUX SIBICHUH U MPOILIECCOB,
JienaTh BBIBOJIBI C HUCIOJb30BAHUMEM JIEAYKTUBHBIX M HHAYKTHUBHBIX YMO3aKIJIIOUYEHHUH,
BBIJIBUTATH TUITOTE3HI O B3aUMOCBS3SIX (PHU3NUECKUX BEITHUYHH,

CaMOCTOSITENIFHO BBIOMpaTh CIOCOO pelieHus y4eOHOM Qu3nueckoil 3anauu (CpaBHEHHE
HECKOJIBKMX BAPHAHTOB PEIICHUs, BHIOOp Hanbonee MOAXO/SMIETO ¢ YYETOM CaMOCTOSTEIBHO
BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBaTe/IbCKHe 1eiicCTBUA.

MCIIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKIII MHCTPYMEHT MO3HAHMUS,

MPOBOAUTH IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECIOXKHBIN (U3HuecKuit
HKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BAaHIE (PU3MUECKOTO SBICHUS;

OLICHMBAaThb Ha MPUMEHHUMOCTh M JOCTOBEPHOCTh HWH(GOpPMALMIO, TMOIYYEHHYI0O B XOJ€
MCCIIEIOBAHMSI MJIU DKCIIEPUMEHTA;

CaMoCTOSITENbHO (hOpMyIHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEAEHHOIO
HaOJI0IeHNUs, OIIbITA, NCCIICOBAHMS;

MIPOrHO3MPOBATh BO3MOXKHOE JalibHEHIee pa3BUTHE (PU3NYECKUX TPOIECCOB, a TaKke
BBIJIBUTATh TPEATION0KEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ undopmaumeii:

NPUMEHSATH PA3TUYHbIE METOJIbI, HHCTPYMEHTHI M 3allpOCHI MPH NMOUCKE U 0TOOpe MH(popMaIu
WJIU TAHHBIX C YYETOM MPEUIOKEHHON yueOHOW (PU3NIeCKON 3a/1auu;

aHaAJTM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MHPOPMALIMIO PA3IUYHBIX BHIOB H
(dbop™M mpeacTaBIeHNUS,
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CaMOCTOSITENIFHO ~ BBIOMpAaTh  ONTUMAIBHYIO (QOpMy MpeacTaBieHUs HHPOPMALUU |
WUTIOCTPUPOBATh peliaeMble 331a4H HECIOKHBIMHU CXeMaMH, TuarpaMMaMu, HHOH rpadukoil u
UX KOMOMHAIUSAMHU.

KOMMyHI/IRaTI/IBHLIe YHuBEpCaJdbHbIC yqeﬁnme JeHCTBUA:

B XOJe 00CyXJeHus ydyeOHOro Marepuaina, pe3yJbTaToB JaOOpaTOpHBIX pPabOT M MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYLIECTBY OOCY)K1aeMOW TE€Mbl W BbICKa3bIBaTh WJIEH, HALIEJICHHBIC HA
pelIeHne 3a7aui U MoJIep)KaHue OJ1arokeaaTeIbHOCTH OOLICHNUS;

COIIOCTABJISITh CBOM CYXJICHHUS C CYXJCHUSMH APYIHMX YYaCTHHKOB JUaliora, OOHApyXHBaTb
pa3auvue U CXOJCTBO MO3UIIUH;

BBIPAKATH CBOXO TOUYKY 3PEHHUS B YCTHBIX U IHCbMEHHBIX TEKCTAX;

NyOJIMYHO TPEJICTABIATh PE3YIbTAThl BBITOJHEHHOTO (PU3MUYECKOTO OIBITAa (IKCIEPUMEHTA,
MCCJICIOBAHMS, IPOEKTA);

NOHMMATh M MCHOJIb30BaTh IPEUMYIIECTBA KOMAaHIHOM W HHIUBUAYAIbHOM pabOThl NpuU
pelIeHN KOHKPETHOW (PU3NIECKOM MPOOIIEMBL;

IIPUHUMATh LIEJIM COBMECTHOMN JIE€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA 110 €€ JTOCTHKECHUIO:
pacrpeensiTh poiiu, OOCYKAaTh MPOIECCHl M Pe3yJIbTaThl COBMECTHOM paboThl, 0000IIaTh
MHEHHUSI HECKOJIBKUX JIFOJIEH;

BBIMIOJHATh CBOK) YacTh paboOThI, JOCTUrasi KayeCTBEHHOI'O pe3ylibTaTa IO CBOEMY
HaIIPABJICHUIO U KOOPAUHUPYS CBOU JEHUCTBUS C APYTUMH YWICHAMU KOMaH/bI;

OLIEHMBATh KaueCTBO CBOEro BKJIaJa B OOWIMH MPOAYKT MO KPUTEPHUSIM, CaMOCTOSTEIBHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Pel"y.]'lﬂTl/lBH])Ie YHUBEPCAJBHBLIC y‘leﬁl—lble aelcTBUSA

Camoopranmn3anus:

BBISBJISITH MPOOJEMbl B JKU3HEHHBIX M YYE€OHBIX CHUTYyalUsX, TPeOYIOIIUX JUIsl pelleHus
(bu3nUecKrux 3HaHUMH;

OPUEHTUPOBATLCSA B PANIMYHBIX MOAXOAAX NPHUHATUS PEIIEHUHN (MHIMBUIYalbHOE, NPUHATHE
pelleHus B IpyMIle, IPUHIATHE PELLICHUI TPYIIIOi);

CaMOCTOSITENIFHO ~ COCTaBIATh QITOPUTM  pelIeHHs (QU3MUECKOW 3ajaud WM IUIaHa
UCCIIEIOBaHUS € Y4Y€TOM HMEIOIIUXCS PEecypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh IIPEIIaraéMble BAPUAHTHI PEILICHUN;

JienaTh BHIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJ1b, SJMOLMOHAIbHBIN HHTEJICKT:

JaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh MiaH e€ H3MEHEeHMUS,

OOBSICHATH IPUYHMHBI TIOCTUKEHUS (HEIOCTUKEHUS) pE3yIbTaTOB JAEATEIbHOCTH, 1aBaTh OLEHKY
MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JCATEIBHOCTh (B TOM 4YHCIE B XOJ BBIOJHEHUS (PU3HUECKOTO
UCCIICIOBAaHMsI WM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBLIMXCS CHUTYyalui,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa LIEJIN U YCIOBUM;

CTaBUTh ce0sl HA MECTO JPYroro 4ejaoBeKa B XOJAE CIOpa MM AUCKYCCHU Ha HAay4dyHYIO TEMY,

IMOHUMAaThb MOTHBBI, HAMCPCHUS U JIOTUKY APYIOro,
10
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NpU3HABaTh CBOE MPaBO HA OMIMOKY MPHU PEIICHUH (PU3MUECKUX 3a7ad WIK B YTBEPKACHUAX HA
Hay4HbIE TEMBI U TAKOE XK€ IIPABO IPYroro.

INPEJIMETHBIE PE3YJIbTATbBI

K xoniy o6yuenus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTD Y O0YUAIOIIMXCS YMEHUMN:

WCIIOJIH30BATh MOHATHUSA: CUCTEMA OTCUYETa, MaTepHUalIbHASI TOYKA, TPACKTOPHS], OTHOCUTEIHLHOCTD
MEXaHUYECKOI0 JIBH)KEHUA, nedopmarus (ympyras, MJIaCTUYECKas), TpEHHE,
HEHTPOCTPEMUTENBHOE YCKOPEHHE, HEBECOMOCTh U TMEPErpy3KH, IEHTP TSKECTHU, aOCOTIOTHO
TBEP/IOE TEIO, LIEHTP TSHKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHNYECKHe KOJIeOaHUs U BOJIHBI,
3BYK, HH(PaA3BYK U YIBTPa3BYK, JIEKTPOMATHUTHBIC BOJIHBI, ITKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JATBHO30PKOCTb, CIICKTPHI UCITyCKaHUS W TOTJIONICHHUS, aibda-, OeTa- u
ramMma-u3J1y4deHus, U30TOIbI, epHas YHEPTeTHKA;

paznuuath  SBJICHUS (PaBHOMEpPHOE M  HEPABHOMEPHOE MPSMOJIMHEHMHOE JBUKECHUE,
PaBHOYCKOPEHHOE TMPSMOIIMHEHHOE JBUKEHHE, CBOOOJHOE TMaJieHHuE Tel, pPaBHOMEpPHOE
JIBUKEHHE IO OKPY>KHOCTH, B3aUMOJACHMCTBHE Tell, peaKTUBHOE JBIKEHHE, KolebaTeabHoe
JBIDKCHHUE (3aTyXalolllie M BBIHYXJICHHBIC KOJICOAHMsI), PE30HAHC, BOJHOBOE JBHKCHHE,
OTpaXE€HUE 3BYKa, MPSIMOJIIMHEMHOE pacnpoCTpaHEHUE, OTPaKEHHWE W TPEIOMIICHHUE CBETa,
MOJTHOE BHYTPEHHEE OTpPAKEHHE CBETa, pPa3lioKeHHE Oeloro CBeTa B CIEKTP MU CIIOKEHHE
CHEKTPAJbHBIX IIBETOB, AUCIEPCHS CBETA, €CTECTBEHHAs PaJHMOAKTUBHOCTb, BO3HUKHOBEHHE
JUHEHYATOTO CIEKTpa HW3JIYYCHHs) 1O OMUCAHWUI0O WX XapaKTePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, JIEMOHCTPUPYIOITUX JTAHHOE (PU3UUECKOE SIBJICHUE;

pacro3HaBaTh TMPOSIBICHUE HM3YUYECHHBIX (DU3UYECKUX SIBICHHN B OKpYXarolem Mupe (B TOM
yrcne (U3NYEeCKUe SBICHUS B MPUPOJIE: MPUINBBI U OTJIMBBI, IBIKeHHE TIaHeT ColHeYyHOU
CHUCTEMBbI, PEAaKTHUBHOE [BW)XEHHE 3>KMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB >XHUBOTHBIMH,
3eMJICTPSICEHHE, CEHCMHMYECKHE BOJIHBI, I[yHAMH, 3XO, I[BETAa TEJ, ONTUYECKHE SIBJICHUS B
pupojie, OHOJIOTHYECKOE JACHCTBHE BHAMMOTO, YIbTPa()UOIETOBOTO U PEHTTEHOBCKOTO
W3JIy9CHHUI, ECTECTBEHHBIH paJMOAKTUBHBIA (OH, KOCMUYECKHE JIy4YH, PaTAOAKTHUBHOE
U3JIy4eHHE NPUPOJHBIX MHUHEPAJIOB, ACHCTBUE pPaJAMOAKTHUBHBIX H3JIYYEHUH Ha OpraHu3M
YeNoBeKa), MPU ITOM MEPEBOIUTH MPAKTUUECKYIO 33/1a4y B y4E€OHYIO, BEICISATh CYIIECTBEHHbBIE
cBoiicTBa (IMpU3HAKK) PU3NYECKUX SBIICHUI;

OMHCHIBATh H3YYCHHBIE CBONCTBA Tel M (DU3MYECKHE SBJICHHS, HCIONB3Ys (U3HUECKUE
BEITMYUHBI (CPETHSS 1 MTHOBEHHAs! CKOPOCTh TeJla TPU HEPAaBHOMEPHOM JBHIKEHUHU, YCKOPEHUE,
nepeMenieHne, MyTh, YIJIOBas CKOPOCTb, CWJIa TPEHUs, CHJIa YIPYrOCTH, CHIJIA TSKECTH,
YCKOpEHUE CBOOOJHOTO TAaJEHHUs, BEC Tela, UMITYJIbC TelNa, UMIYJIbC CHIIBI, MEXaHHYeCcKas
paboTa W MOIIHOCTb, NOTEHIHUAIbHAS DHEPIHsl Tella, MOAHATOrO HaJl MOBEPXHOCTHIO 3eMIIH,
MOTEHLIMAJIbHAs SHEPrusl CXKAaTOM MPYXKUHBI, KHHETHUYECKas SHEprus, MOJHas MeXaHUdecKas
DHEprusi, MEepuoJl U YacToTa KojeOaHWi, ATUHA BOJHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBETa, IMOKa3aTellb MPEIOMJICHUS Cpelbl), MpHU ONUCAHUM MPABHIBHO TPAKTOBATH
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(U3NYECKUN CMBICT UCIIOJIb3YyEMbIX BEITHYNH, 0003HAUCHHS U SMHUIIBI (PU3UICCKUX BEITHUHH,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO (PHU3UYECKYIO BETMUMHY C IPYTMMHU BEIMYMHAMM,
CTPOUTH TpaMKU U3YUYCHHBIX 3aBHCUMOCTEH (PU3NYECKIX BEIHYNH;

XapaKTepu30BaTh CBOKMCTBAa Tel, (PU3MUYECKUE SIBICHHS W MPOLECCHI, HCIOIb3YS 3aKOH
COXPAaHECHHS YHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIIMIT CYNEPIIO3UIIMHA CHJI, TPUHIIHIT
oTHocuTeNnbHOCTH [amuiesi, 3akoHbl HPBIOTOHA, 3aKOH COXpPAHEHUS HWMITYJIbCA, 3aKOHBI
OTpPaKEHHsI U MPEJIOMJICHUSI CBETa, 3aKOHBI COXPAHEHUS 3apsI0BOTO M MAacCOBOTO YHUCEN IPH
SJIEPHBIX PEAKIUSAX, IPU ITOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA W 3aIHCHIBATH €0
MaTEeMaTHYECKOE BBIPAKCHHUE;

OOBSACHATh (PU3UYECKHE TPOIECCHl M CBOWMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHUTyallui
MPAKTUKO-OPHEHTUPOBAHHOTO XapaKTepa: BBISBISATH IPUIHMHHO--CIICJICTBCHHBIE CBSI3H, CTPOUTH
00BSICHEHUE W3 2—3 JIOTUYECKUX IIaroB C OMOPOi Ha 2—3 W3yYCHHBIX CBOMCTBA (DU3MYCCKHUX
SIBJICHHUI, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacuéTHbIe 33a4M (ONMPAIOIIMECs HAa CUCTEMY U3 2—3 YpaBHEHHIA), HCIIOJIb3YS 3aKOHBI
U (hopMyibl, CBs3bIBAIONIME (PU3MUECKUE BEIWYMHBI: HAa OCHOBE aHAlM3a YCIOBHS 3a/1a4yd
3aMMCHIBAaTh KPATKOE YCJIOBHE, BBISBIATH HEJIOCTAIONIME WM W30BITOYHBIC JaHHBIC, BBIOUPATH
3aKOHBI W (OPMYJIBI, HEOOXOIUMBIC IS PEUICHHS, MPOBOAWTH PACYETHl W OIICHUBATH
PEATMCTUYHOCTD MOJYYCHHOTO 3HAUCHHSI (DU3MUYECKON BEIIMYHHBI,

pacmo3HaBaTh TPOOJIEMbI, KOTOPBIE MOXXHO PEIIUTh MPH TOMOIIH (PU3NISCKUX METOJOB,
UCTIONB3YSl OIMCAaHUE MCCIENOBAaHUsS, BBIACISTH IMPOBEPSEMOE MPEANONIOKEHHE, OLIEHUBAThH
MPABWJIBHOCTh TIOPSIKA TIPOBEACHHS WCCIEIOBAaHUSA, JCNIaTh BBIBOJBI, HHTEPIPETHPOBATH
Pe3yJIbTaThl HAOFOICHUIN U OIBITOB;

MPOBOJMTE OIBITHl MO HAOMIOJCHUIO (PU3UYECKUX SBICHUNA WM (DU3UYECKHX CBOHCTB TeI
(u3ydyeHue BTOpOro 3akoHa HBIOTOHA, 3aKOHA COXpAaHEHHS DHEPTUH, 3aBUCUMOCTH IEPHOMA
KoJie0aHUi MPY>KUHHOTO MasiTHUKAa OT MacChl Tpy3a U *KECTKOCTU MPYKUHBI U HE3aBUCUMOCTD
OT aMIUIMTYAbl MajblX KoOJeOaHUU, MPSAMOIMHEHHOE pAacIpOCTpaHEHHUE CBETa, PA3IOKECHHE
Oenmoro cBera B CIEKTp, M3yYCHHE CBOWCTB M300pakeHUS B IUIOCKOM 3€pKajie M CBOMCTB
M300paKeHHs] TpeaMeTa B COOMpAIONICH JWH3E, HAONIOJACHHE CIUIONIHBIX W JIMHEHYaThIX
CIEKTPOB H3JIYYEHHs): CAMOCTOSTETFHO COOHMpaTh YCTAHOBKY M3 H30BITOYHOTO Habopa
000py/I0BaHUsl, OMMUCHIBATH XOJI OTBITA M €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOJIBI;

MPOBOANTH TMPU HEOOXOIUMOCTH CEpPHUIO MPSMBIX M3MEpPEHUH, OMperelisis CpelHee 3HauCHUe
u3MepsieMoil Benmu4MHbI ((POKyCHOE paccTosHHuE coOHparolieil TUH3bI), 000CHOBBIBATH BHIOOD
croco0a u3MepeHus (M3MEPUTEIHHOTO TPUOopa);

MPOBOANTH HCCIEAOBAHUE 3aBUCUMOCTEH (PH3UYECKHX BEIWYMH C HCIOJIB30BAHUEM MPSMBIX
MU3MEpeHU (3aBHCHUMOCTh ITyTH OT BPEMEHH IPH PAaBHOYCKOPCHHOM JIBIDKEHUU 0e3 HavaabHOU
CKOPOCTH, TIepHojia KoJeOaHWH MaTeMaTHYeCKOro MasTHHKA OT JUTMHBI HHUTH, 3aBUCUMOCTH
yria OTpakeHHsI CBETa OT yIJia MaJleHUsl U yriia MPEeJOMIICHUS OT yriia MajeHus): TUIaHUPOBaTh
HCCJICIOBAaHKE, CAMOCTOSTEIIBHO COOMpaTh YCTAaHOBKY, (DMKCHPOBATh PE3yIbTaThl OTy4YECHHOU
3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHIAC TaONMMIl W TpadUKOB, IeNaTh BBIBOABI IIO
pe3ysbTaTaM HCCIICIOBAHUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3UIECKUX BEITHMUNH (CPEIHSSI CKOPOCTh U YCKOPEHHE Tela
pU PaBHOYCKOPEHHOM JBUKCHHH, YCKOPEHHE CBOOOIHOTO MaJCHUS, KECTKOCTh IMPY>KUHBI,
KOX((UIIMEHT TPEHHUs CKOJBKCHHs, MEXaHMYecKas padoTa W MOIIHOCTh, YacTOTa M TEPUO]
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KOJIEOAHUH MaTeMaTH4ecKOro M NPYKMHHOIO MAasTHUKOB, ONTHYECKas cuja coOuparouiei
JMH3BI, PAAMOAKTHBHBIN (OH): IIAHUPOBATH H3MEPEHUs, COOMPATH HKCHEPUMEHTAIBHYIO
YCTAaHOBKY U BBIIOJHATh HM3MEPEHHUs, CIEeAys NPEUIOKEHHOM WHCTPYKLUHU, BBIYUCIATH
3HaUEHUE BEJIMYMHBI M AaHAIM3UPOBATh IIOJYyYEHHBIE pPE3YJIbTaThl C YYETOM 3aJaHHOU
HOTPEIIHOCTH U3MEPEHUI;

coO0JIIO/IaTh MpaBHJIa TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00paTOpHBIM 000pYIOBaHUEM;
pa3nnyaTth OCHOBHBIC TNPU3HAKM H3YYCHHBIX (DU3MYECKHX MOJENe: MarepuanbHas TOYKa,
abCcoMIOTHO TBEPJOE TEJIO, TOYEUYHBI HMCTOYHMK CBETa, JIyd, TOHKas JIMH3a, IUIaHETapHas
MO/IeJIb aTOMa, HyKJIOHHAasl MOJIeJIb aTOMHOT0 s/1pa;

XapakTepu30BaTh MPUHLUIBI JEHCTBHUS W3YYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMoOpoil Ha uX omucaHus (B TOM YHUCIE: CHUIOMETP, JaTYUKU IOJOXKEHUs, PACCTOSHUS U
YCKOPEHHUs, pakKeTa, O5XOJOT, OYKH, TEepPHUCKOIM, (oToanmapar, ONTHUYECKHE CBETOBOJBI,
CIEKTPOCKOII, J03UMETp, Kamepa BuibcoHa), ucnonb3ys 3HaHUS O CBOMCTBaX (pU3MUECKHX
SBJICHUN U HE0OXOAUMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH HW3YYEHHBIX TEXHUYECKUX YCTpPOUCTB,
U3MEPUTENIbHBIX MPHOOPOB M  TEXHOJOTMYECKMX IIPOLIECCOB MPU PELIEHUH YydeOHO--
IPAKTUYECKUX 3a/1a4, ONTUYECKUE CXEMBbI JJIs IOCTPOEHUS N300paXEHHUI B IJIOCKOM 3epKajie U
coOuparoIei TMH3E;

IPUBOJIUTH MPUMEPHI (HaXOIUTh MHPOPMAIMIO O MPUMEpPax) MPAKTUYECKOTO HCIIOJIb30BAHUS
(bu3nyecKuX 3HaHUN B TIOBCETHEBHOM KM3HU Ui oOecrneueHus: 0€30MacHOCTH MpH oOpallieHuu
¢ mpubopaMy U TEXHUYECKHMHU YCTPOHCTBAMHU, COXPAaHEHHs 370POBbS U COONIOJIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPY>KAIOILEH CPELE;

OCYILECTBIIATh MOUCK MH(POpPMALUU (HU3NIECKOTO conepkaHus B MHTepHeTe, caMOCTOSATENIBHO
(bopMynupys TOUCKOBBIN 3alpoc, HaXOJUTh MYTH OMNpEAETeHUs JOCTOBEPHOCTU MOTy4E€HHON
MH(pOpMallMK HAa OCHOBE UMEIOIIMXCS 3HAHUM U JJOMIOJIHUTENbHBIX HCTOUHUKOB;

UCMOJIb30BaTh MPH BBHINOJIHEHUH YUYEOHBIX 3aJaHUl HayyHO--TIONYJSPHYIO JIMTEpaTypy
(Gu3NYECKOro CoJep’KaHus, CHPAaBOYHBbIE MaTepHalibl, pecypchl ceTd HHTepHeT, BIaneTh
npuéMaMyi KOHCHIEKTHPOBAHHUS TEKCTa, NpeoOpa3oBaHMsl WMH(GOpMalMKd M3 OJHON 3HAKOBOU
CUCTEMBI B IpYTYIO;

co3laBaTh COOCTBEHHbIE IMHUCHbMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE HMH(OpPMAIMHU U3
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTO COAEp)KaHUs, MyOJIMYHO MPEICTaBIATh PE3yIbTAThI
MIPOEKTHON WM HCCIENOBATENbCKON JIeATENbHOCTH, NPU A3TOM TPaMOTHO HCIIOJIb30BATh
M3YYEHHBII MOHATUNHBIN anmnapar u3y4aeMoro paszena (GU3NKU U COIPOBOXK/IATh BBICTYIUIEHHE
npe3eHTalmen ¢ yuéToM 0ocoOEHHOCTEH ayTUTOPUN CBEPCTHHUKOB.

13



14

TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

KoaundecTBO YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM
Ne n/m Konrpoabusie JlaGoparopubie  (uu(poBbIe)
NMPOrpamMMbl Bcero
padoThbI padoThI o0pasoBare/ibHbIE
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUSA
11 MexaHHYeCKOe ABMXKCHHE U CITOCOOBI €ro 10 1 bubnunoreka LIOK
' OIKMCAHUS https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.2 B % 20 1 3
SAIMORIeHCTBHC TeT https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
1.3 10 1
3aKOHbI COXpaHEHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. Mexannuyeckue KoJ1e0aHusl H BOJHBI
bubmmoteka IIOK
2.1 M o 7 2
CXAHITICCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 M .3 8 1
CHAHITICCRNC BOTHEL. SBYK https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15

Pa3nen 3. DiekTpoMarHuTHOE MOJie U 3JIEKTPOMATHUTHBIE BOJHBI

31 DJIEKTPOMArHuTHOE TOJIE U 6 bubnuoteka [JOK
' AJIEKTPOMATrHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a4a6
Htoro mo paszueny 6
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Pa3gen 4. CBeToBbI€ AABJICHUSA

4.1 3aKOHBI pacIPOCTPAHEHUS CBETA 6 bubmorexa HOK
' pactpoctp https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4.2 2
JIMH3BI U ONTUYECKUE TPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
4, P 1 1
3 a3JI0KeHue 0eIoro CBeTa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 15
Pa3gen 5. KBanToBble iBJICHUSA
5.1 Hcnyckanue 1 noriolieHue CBETa aTOMOM 4 bubmorexa HOK
' Y m https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
2
> CTpoene atomHOro sipa 6 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
5.3 s 7 1 1
JICPHBIC PEAKITUH https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHMe U 006001IeHNE COAEPHKAHUS 9 bu6muoreka [JOK
' Kypca Gpu3uku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10O 102 4 1
[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIA YYEHUKA

®dusnka, 9 knacc: yueouuk / W.M. Ileppimkun, AWM. BanoB. M3marenbcTBo

«[Ipocsemenuey, 2024

METOANYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Odusrka: 9 kiacc: 6a30BbIH YPOBCHb: TUAAKTHUYCCKHUEC MATCPUAIIbL: TUAAKTUICCKOC rmocobue

/ A.E. Mapomn, E.A. Mapon. — 3 uznanue — [IpocBemenue, 2023.

®usnka: 9 knacc: 0a30BbIi YPOBEHb: METOIMYECKOE 1Tocobue K yueOHuky M.M.

[Tepoimkuna, A.W. UBanoBa / O.A. Uepnukosa- 3 usnanue, [Ipocsemenue, 2023

®dusunka: 9 xnacc: 6a30BbI YPOBEHB: COOPHUK BOMPOCOB U 3a7a4: yueOHoe nmocodue / A.E.

Mapon, E.A. Mapon. — 3 uznanue — [Ipocsemenue, 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://m.edsoo.ru



