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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo (u3uke Ha YpOBHE OCHOBHOT'O 00OIIETr0 00pa30BaHMs COCTaBJI€HA HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBarensHOU mporpaMMel, npeacraBieHHbx B ®T'OC 00O, a takxke ¢ yuérom ¢eaepanbHOR
paboueii mporpamMmMbl Bocniutanusi U Konuenuuu npenoaaBanus yueoHoro npeamera «Duznkay.
Copepxanue mporpamMmbl M0 (HU3WKE HAMpaBieHO Ha (OPMUPOBAHME ECTECTBEHHOHAYYHON
IrPaMOTHOCTH OOy4aroluXcsi ¥ OpraHU3alMI0 U3ydeHus (QU3UKU Ha AEATeIbHOCTHOM ocHOBe. B
mporpaMMe 10 (DHU3MKE YYHTHIBAIOTCS BO3MOXXHOCTH Y4eOHOTO TMpeAMeTa B peaau3aluu
tpedoBanuit ®I'OC OOO K IUTAHHPYEMBIM JIMYHOCTHBIM M METAaNpeIMETHBIM pe3yJbTaTaM
o0OydeHUsI, a TaKXKE MEKIPEIMETHBIC CBSI3U €CTECTBEHHOHAYYHBIX YYCOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[IporpamMa 1o (¢uU3MKE YCTaHABIMBAET paclpeieiieHne y4eOHOro marepuaia o rojam
oOyueHuss (mo KiaccaMm), TpeUIaracT MPUMEPHYI0 IOCIEI0BAaTEIbHOCTh H3YUEHUS TeM,
OCHOBaHHYIO Ha JIOTUKE Pa3BUTHS MPEIAMETHOTO COJCPKAHUS U y4ETe BO3PACTHBIX 0COOCHHOCTEH
00y4aroImxcs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HENbIO OKa3aHUS METOJINYECKOM ITOMOIIH YUUTEIIO B
co3/1aHuU pabouelt mpOrpaMMsl MO0 Y4eOHOMY MTPEIMETY.

®dusnka SBISETCS CUCTEMOOOPA3YIONTUM JIJIsi €CTECTBEHHOHAYYHBIX YYeOHBIX IPEIMETOB,
MOCKONIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBJICHHM, M3y4aeMbIX XUMHEH,
Oouosiorueii, acTtpoHOMHuer Hu (U3NUECKOil Teorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPEAOCTaBIseT Haubojee scCHble o0pa3lbl MPUMEHEHHUS HAy4yHOro METoja
MO3HAHUS, TO €CTh CII0C00a MOMYyYSHHS JOCTOBEPHBIX 3HAHUH O MHpE.

Opnna w3 THaBHBIX 33734 (pusmveckoro oOpa3oBaHHsI B CTPYKType oOmiero odpazoBaHus
cocTonT B (OPMHpPOBAHUM E€CTECTBEHHOHAYYHOW TPAMOTHOCTH M HHTEpeca K Hayke ¥y
00y4aroImxcs.

Nzyuenne ¢u3ukum Ha 0a30BOM ypOBHE TEAINONAraeT OBJAJCHUE CIIEAYIOIIUMHU
KOMITETEHTHOCTSIMU, XapaKTePU3YIOITUMHI €CTeCTBEHHOHAYYHYIO IPAMOTHOCTb:

® Hay4YHO OOBSICHSTH SIBJICHUS,

® OIICHUBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIICOBAHHS,

® UHTEpPIPETUPOBATh JaHHBIE M HUCIOIB30BaTh HAYYHBIE OKA3aTeNbCTBA JUIS TOIYyUEHUS
BBIBOJIOB.

[lenn wu3yyeHuss (UMK Ha YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs OIpENEieHbl B
Konnenuuu npenogaBanus yueOHoro mnpenmera «®dusnka» B 00pa30BaTENIbHBIX OpPraHU3AIMIX
Poccuiickoit @enepanuy, peaqu3yrOIIMX OCHOBHBIE 0O0IIe00pa3oBaTeabHble MPOTPaMMBL,
yTBepkaAEHHON pemenneM Komutermn MunncrepcrBa mnpocsemeHust Poccuiickoin Penepanyu
(mpotokoun ot 3 aexadps 2019 r. Ne [1K4BH).

Henu nzyvyenus pU3NKH:

e npuoOpeTeHne WHTepeca M CTPeMJICHUS O0ydaroumxcs K HaydYHOMY HU3YUYEHHUIO MPUPOJIBI,
pa3BUTHE UX UHTEIIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;
® pa3BUTHE TMPEACTABICHHH O HAy4yHOM MeTOjAe TMO3HaHUs U (opMupoBaHHe

MCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (GopMUpOBaHME HAYYHOTO MHUPOBO33PEHHUS KaK pe3yjibTaTa HM3y4EHHUS OCHOB CTPOEHUS

MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (QopMHpOBaHUE MPEJCTABICHUN O PO (PU3UKH I PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,

TEXHUKHU U TEXHOJIOTHH;

® pa3BUTHE TIPEJICTABICHUM O BO3MOXHBIX cdepax Oyaymiedl mpodeccuoHaTbHON
JESATeTLHOCTH, CBS3aHHOW C (DU3MKOHM, TMOJATOTOBKA K JajbHEHIIEMy OOYyYECHHIO B 3TOM
HaIpaBJICHUU.



JlocTikeHne ATHX IeJed mporpaMMmbl MO (HU3MKE Ha YpPOBHE OCHOBHOTIO OOIIEro
o0pa3oBaHMs 00CCIIEUNBACTCS PEIICHUEM CICIYIONINX 3a1a4:

e NpuOOpETEeHUE 3HAHUHM O JAUCKPETHOM CTPOCHHM BELIECTBA, O MEXAaHUYECKUX, TEIUIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX SBJICHUSAX;

® NpuOOpETEeHHE YMEHUMN ONUCHIBATH U OOBACHATH (PU3MUYECKUE SBICHUS C UCIOJIb30BaHUEM
HOJIyYEHHBIX 3HAHUH;

® OCBOGHUE METOJOB pEIIEHHUA MPOCTEHIINX pacd€THBIX 3aJad C HCIOJIb30BAHUEM
¢u3nUecKux MoIeel, TBOPUECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;

® pa3BUTHE YMEHUH HAOIIOJaTh NPUPOJHBIC SBJICHHS U BBIIOJIHATH OIBITHI, J1aOOPATOPHBIE
paboTbl M HKCIEPUMEHTAIbHbIE HCCIEI0BaHUS C MCIOJIB30BAaHHUEM H3MEPUTEIIbHBIX
npuOOpOB;

e OCBOGHUE MpPUEMOB paldOThl ¢ uHpopManuend (GU3MUECKOro COAep)KaHus, BKIOYAs
UH(POPMALIMIO O COBPEMEHHBIX AOCTHKEHHSIX (U3UKH, aHAIN3 U KPUTUYECKOE OLCHUBAHUE
uH(popMaLuu;

® 3HAKOMCTBO cO cdepaMu MpoecCHOHATBHON JEATENbHOCTH, CBA3aHHBIMU C (U3HMKOH, U
COBPEMEHHBIMU TEXHOJIOTMSIMU, OCHOBAHHBIMU HA JOCTHKEHHIX (PU3NUECKON HAYKH.

Ha wsydenue ¢usmku (0a30BBI ypOBEHb) HAa YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUs
OTBOJIUTCA B 9 KJIacce — 99 4acoB 3 yaca B HEJIEII0).

COJAEPKAHUE OBYYEHUA

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe aBmkeHne. MarepuanpHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTH
MEXaHWYECKOro  JBWKEHUsA. PaBHOMepHOe mpsMOIMHENHHOEe JBW)KEeHHe. HepaBHOMepHOe
NpsMOJUHENHOe JBWKeHue. CpeaHsAs M MIHOBEHHAas CKOPOCTb Te€la IPU HEPABHOMEPHOM
JIBU>KEHUH.

VYckopenue. PaBHoyckopeHHOe mpsiMoinHelHoe aBkeHHe. CBoOonHOe majaeHue. OMbIThI
lanunes.

PaBHOMepHOe ABMKEHHE O OKpYyXHOCTU. [leprox m wacrora obOpamienus. JIuneiHas u
YIJIOBast CKOPOCTH. LIEeHTpOCTpEMUTENIBHOE YCKOPEHUE.

Ilepsbiit 3akoH HerotoHa. Bropoit 3akoH Herorona. Tperuii 3akon Herotona. ITpuHiun
CYTIEPIIO3HUIINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuia TPEHHs] CKOJbXEHUS, CUja TPEHHs
ITOKOS1, APYTHE BUABI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMHUPHOTO TATOTEHHSA. Y CKOpPEHHE CBOOOJHOIO MajeHHUS.
JBr>xenue manet Bokpyr ConHna. [lepBas kocMudeckast CKOpocTb. HeBECOMOCTE U Meperpy3KH.
PaBHOBecue MmarepuanbHON TOYKH. AOCONMIOTHO TBEpAOe Tenmo. PaBHOBecue TBEpPIOro Tena ¢
3aKpEIUIEHHON OChIO BpameHuss. MoMeHT cuiibl. LIeHTp TshkecTw.

Nmnynec Tena. M3menenue umnynbca. Mmmynec cunibl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaxTnBHOE ABIKEHIE.

Mexanuueckass pabota M MOIIHOCTb. PaboTa cui TskecTd, ynpyroctu, TpeHus. CBs3b
sHepruu U padoThl. lloTeHnumanbHas SHEprus Tena, MOAHSATOrO HaJA IMOBEPXHOCTHIO 3EMIIH.
IToTreHunanpHas 3Heprusi cxatol npyxuHel. Kunernueckas sHeprus. TeopemMa 0 KMHETHYECKON
SHEpPruu. 3aKOH COXPAHEHUS] MEXaHUYECKON YHEPTHH.

Hemoncmpayuu.
1. HabnroneHne MeXaHMYeCKOTo ABMKCHHUS TeTa OTHOCUTEIIBHO Pa3HbBIX TE OTCUETA.
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CpaBHeHMe MyTed U TPAGKTOPHUH JIBHXKEHHS OJHOTO M TOTO K€ TeJda OTHOCHTEIIBHO Pa3HBIX
TeJI OTCUETA.

I/I3MepeHHe CKOPOCTH U YCKOPCHUA HpHMOJII/IHefIHOFO JBUIXKCHUA.
HccnenoBanue IMPU3HAKOB PaABHOYCKOPCHHOI'O JABUKCHMU.
Ha6J'IIO,I[eHI/Ie ABYKCHUS TEJIA 110 OKPYKHOCTH.

Habmronenne MexaHn4eckux sIBJICHUM, IPOUCXOASIIUX B cucTeMe orcuéra «Tenexka» mnpu
e paBHOMEPHOM U YCKOPEHHOM JIBU’KEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHMS T€JIa OT MaccChl TeJla U IEHCTBYIOIIEH HA HETO CUJIBL.
HaOnronenue paBeHcTBa CUJI IPU B3aUMOACHCTBUM Tl
W3meHeHune Beca Tesa Npu yCKOPEHHOM JBUKEHUU.
Ilepenaua umiyabca npu B3aMMOAEHCTBUH TeJI.
[IpeoOpa3oBanust SHEPTUH NP B3aUMOICHCTBHUH Tell.
CoxpaHeHue UMIyJIbCa IPU HEYIPYTOM B3aMMOAECHCTBUM.
CoxpaHeHne UMITyJIbca IPU a0COTIOTHO YIPYTOM B3aUMOAECHCTBUU.
HaGntoneHne peakTUBHOTO IBUYKEHMSL.
CoxpaHeHne MEXaHUYECKON PHEPTHH NPU CBOOOIHOM IaJIEHUU.

CoxpaHeHne MEXaHMYECKOM DSHEPrMM IIpU [BWKCHMM Tela IOJA JACUCTBHEM
IIPYKUHBI.

Jlabopamopuvie padomol u onvimel.

. KoHnctpynpoBanue TpakTa sl pa3roHa U JAIbHEHIIEr0 paBHOMEPHOIO JBUKEHHUS IIapUKa

HNIn TCJICKKU.

Omnpenenenue cpenHeld CKOPOCTH CKOJIBKEHHUS Opycka WIM JBIIKEHHS IIapuKa II0
HAKJIOHHOM ILIOCKOCTH.

. OHpeI[eJ'ICHI/IC YCKOPCHUA TC€JIa TIpU PABHOYCKOPCHHOM JBWXCHUU 110 HaKJIOHHOM

IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IMYTH OT BPEMEHU INPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0e3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIM MPH PABHOYCKOPEHHOM JIBMKCHHH 0€3 HadyalbHOW CKOpPOCTU
IIyTH OTHOCATCS KakK Psii HEYETHBIX YMCEN, TO COOTBETCTBYIOIIUE MPOMEKYTKH BPEMEHU
OJIMHAKOBEL.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CUIIbl HOPMAJIbHOT'O JIaBJICHUSI.
Onpenenenne k03P PUINEHTA TPEHUS CKOIBKEHHS.
Onpenenenue )XECTKOCTU MPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHUS IPU PAaBHOMEPHOM JIBHKEHHUH TeJIa 10 TOPU30HTAIbHON
MTOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YOPYTrOCTH TpU HOABbEME Tpy3a C HCIOJIb30BaHUEM
HETOABIKHOTO U TOABHKHOTO OJIOKOB.

W3yueHne 3akoHa COXpaHEHUs SHEPTHH.



Pa3znen 9. Mexanndeckne KoJ1e0aHusI H BOJIHBI.
Konebarenpaoe neuxkenne. OCHOBHBIC XapaKTEPUCTUKH KOJICOAHMIA: TIEPUOJI, YACTOTA, aMILIATY/ 1A,
MareMaTuueckiuii W TPYKUHHBIH MasSTHUKHA. lIpeBpamieHne »HEpPrum IpH  KoJeOaTeIbHOM
JIBMJKCHUU.
3aryxatomue Konebanus. Beinyxaennbsie kosebanus. Pesonanc. Mexannueckue BoiaHbl. CBOKCTBA
MexaHuyeckux BoOJIH. [IpoponpHble W momnepedyHble BOJIHBL. [[MHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJTHBI.
3Byk. ['poMKOCTH 3ByKa M BbICOTA TOHA. OTpakeHue 3ByKa. IHPpa3BYK U yIbTPa3BYK.

Jemoncmpayuu.
1. HaGmronenue xoneOGaHuii Tl o1 JEHCTBUEM CHIIBI TSDKECTH U CHJTBI YIIPYTOCTH.

2. HaGmronenue konebanuii Tpy3a Ha HUTH U Ha MIPYXKHUHE.

3. HaOnroenue BbIHYX/IEHHBIX KOJ€OaHHUH U pe30HaHca.

4. PacnipocTpaHeHre IpOAOIbHBIX U TONEPEYHBIX BOJIH (HA MOJIENHN).
5. HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUYECKUH pe30HaHC.

Jlabopamopuusie pabomot u onvimel.
1. Ompenenenue 4acTOTHI U IEPHOJIA KOJICOAHUI MAaTEMaTHYECKOTO MasiTHUKA.

2. Onpez[eneHI/Ie YaCTOTHI U IICpHUOa KoJIeOaHHHI MPY>KUHHOI'O MadTHHKA.

3. HccnenoBanne 3aBUCUMOCTH TEpHOJa KOJIeOAaHMH MOABEIICHHOTO K HUTH TPY3a OT JUIUHBI
HUTH.

4. VccnenoBanue 3aBUCUMOCTH TIEpUoJIa KoeOaHuii MPY>KUHHOTO MasiTHUKA OT MacChl Tpy3a.

5. TlpoBepka HE3aBUCHMMOCTH TIepUOJa KOJeOaHW Tpy3a, MOABEHICHHOTO K HUTH, OT MacChl
rpysa.

6. OmnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTb NEepHOAa KoleOaHUH MPYKUHHOIO MasiTHUKA OT
MAaccChl Ipy3a U KECTKOCTH MPYKUHBI.

7. VI3mepeHHe yCKOpPEeHUs: CBOOOHOTO MaIeHHS.

Pa3nes 10. Di1ieKTpOMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
ONEKTPOMarHuTHOE IOJIE. OJIEKTPOMAarHUTHbIE BOJHBL. (CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKe AIEKTPOMArHUTHBIX BOJIH /JIs COTOBOM CBSI3U.
DnexTpoMarHuTHas npuposa ceeta. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CpoiicTBa 371€KTPOMarHUTHBIX BOJIH.

2. BoJiHOBEIE CBOMCTBA CBETA.

Jlabopamopuvie pabomol u onvimol.
1. V3yueHue CBOWCTB ANEKTPOMArHUTHBIX BOJIH C IIOMOIIBI0 MOOHIEHOTO Tele(oHa.

Paszpnen 11. CBeroBble siBICHHS.
JlyueBas monens ceera. Mcrounuku csera. IIpsiMonnHeHOE pacnpoCTpaHEHHE CBETA. 3aTMEHHUS
Comuua u JIynel. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKkoH OTpakeHHUsl CBETA.
IIpenomiienne cBeTta. 3akoH TIpesoMileHHs cBeTa. [lonHOe BHYTpEHHEE OTpaXEHUE CBETa.
Hcnonbs30BaHKe MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITHYECKUX CBETOBOJAX
Jlunza. Xop myueit B muH3e. OnTuyeckas cucteMa Goroarnmapara, MUKPOCKOTA U TEJIECKOIa.



I'na3 xak onrtuueckas cucrema. ban3opykocTs U JalbHO30PKOCTb.
Pasnoxxenne Oenoro cera B crekrp. Onbitel HetoToHa. CnokeHHE CHEKTPAIbHBIX IIBETOB.
Jlucniepcus crera.
Jemoncmpayuu.
1. IIpsmosnMHEHOE pacpoCTpaHEHHE CBETA.

OtpakeHue cBera.

[TomyyeHue n300pakeHUI B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
IIpenomnenue ceera.

ONOTUYECKUN CBETOBO/I.

Xon tyueit B coOuparomiei JuHse.

Xop J1ydeil B paccenBarolei JIMH3E.

[TosryueHnue n300pakxeHUil ¢ MOMOILBIO JIUH3.
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[Mpunun neicTBus Goroarnmapara, MUKPOCKOTA U TEIECKOIIA.

10. Monens rnasa.

11. Paznosxenue 6enoro cBera B CIEKTP.

12. [Tonyuenue Genoro cBera npu CI0KEHUM CBETA PA3HBIX I[BETOB.

Jlabopamopuusie pabomot u onvimel.
1. UccnenoBanue 3aBUCUMOCTH yIJla OTPa)KE€HUsI CBETOBOTO Jy4a OT yIJia NaJeHHUs.

2. I/I3y‘{eHI/IC XapaKTCPUCTUK I/I306pa)KeHI/I$I MpeaMcETa B IIJIOCKOM 3€pKaJic.

3. I/ICCJ'IGI[OBaHI/Ie 3aBUCUMOCTH YyIJjia MPCIOMJICHHA CBCTOBOI'O Jiyda OT Yyrjla naJ€Hud Ha
T'paHULC «BO3AYX—CTCKIIO».

[Tomy4yenue n300pa>keHUid ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH TNH3HI.

OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

N o g &

OmnbITHI 11O BOCIIPpUATHUIO IIBETA MMPEAMETOB IIPHU UX Ha6J'IIO,I[eHI/II/I 4YCpe3 IBECTOBLIC (1)I/IJ'H>TpBI.

Pa3znen 12. KanroBble sIBJIEHHU.

Omneitel Pesepdopna u mmanerapras monaens aroma. Mojens atoma bopa. Ucnyckanue u
MOIJIOIIEHUE CBeTa aTOMOM. KBaHTEhI. JIMHEHYaThIe CIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- W ramma-uznydeHus. CTpoeHUe aTOMHOTO sapa. HykinoHHas
MOJIETb aTOMHOTO siipa. M3oronel. PagnoaktuBHbie ipeBpaienus. [lepron nomypacnaga aTOMHBIX
saaep.

SnepHble peaknunu. 3aKOHBI COXPAHEHUS 3apsiJOBOTO M MAacCOBOTO YHCEN. DHEPrusl CBSI3U
aTOMHBIX sifiep. CBs3b Macchl U SHepruu. Peaknuu cunTe3a u neneHus saep. cTouHuKY sHEepruu
CouHiia 1 3BE31.

AnepHas snepretuka. JleicTBUsL paMOaKTUBHBIX U3JIy4€HHUI Ha )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
1. CrnexTpsl U3y4yeHUs U MOTJIOIEHUSI.
2. CHexTpbl pa3In4HbIX Ta30B.
3. CnekTtp Bogopoaa.

4. HaOmroneHue TpekoB B kKamepe BuibcoHa.



5. Pabora cuérunka MOHU3UPYIOIUX U3ITYy4EHUH.
6. Peructpanus n3ny4eHus NpUpOAHBIX MHHEPAJIOB U POITYKTOB.

Jlabopamopuuvie pabomot u onvimel.
1. HaGnrofeHue CIUIOUIHBIX U JIMHEHYAThIX CIIEKTPOB U3IyUCHUS.

2. WccrnenoBanue TPEKOB: HM3MEPEHHE OJHEPIHMU YacTUIBI O TOPMO3HOMY IyTH (110
¢dororpadusm).

3. M3mepenue paqnoakTUBHOTO GoHA.

IToBTOpHTEIBLHO-0000 AN MOYIb.
IToBTOopuTeNbHO-00001IIAtOMIT  MOAY/Ib IpeJHa3HauYeH M CcUcTeMaTH3aluu U  0000ueHus
MNpeaAMETHOI'O COACPKAHUA U OIbITa ACATCIBHOCTU, HpHOGpeTéHHOI‘O IIpyu U3YUCHUH BCCrO KypcCa
¢bu3uKy, a TaKKe Ul MOATOTOBKM K OCHOBHOMY TOCYAAapCTBEHHOMY 3K3aMEHY IO (U3UKE A
00yJaromuxcs, BEIOPAaBIINX 3TOT Y4EOHBIH MPEIMET.

[Tpy u3y4eHnn JaHHOTO MOJYJIS PEATU3YIOTCA U CUCTEMAaTU3UPYIOTCS BUIBI 1€ TEIbHOCTH,
Ha OCHOBC KOTOPBIX o0ecrieunBaeTcst JOCTHIKCHUC MMPECAMCTHBIX U MCTAIIPCAMETHBIX INIAHUPYCMBIX
pe3yabTaToB 00y4yeHMs, (hopMupyeTcs eCTECTBEHHOHayuyHas TPAMOTHOCTb: OCBOEHHME Hay4YHbBIX
METOAOB HMCCJIEAOBaAHUA SIBJICHUH npupoabl W TCXHUKH, OBJIAACHUC YMCHUSIMU OOBICHSATH
¢bu3nyeckue ABICHUS, IPUMEHSS MI0JyYeHHbIE 3HaHUs, PEIaTh 3a7a4i, B TOM YHCIIE KaUeCTBEHHbIE
1 OKCIICPUMCHTAJIbHBIC.

[TpuHIMNMAIBHO JESATEIbHOCTHBIM XapakTep AAHHOTO pasjesia pealu3yercs 3a cuéT Toro,
qTo O6yanOHIHCC$[ BBITIOJIHAIOT 3aaHKs, B KOTOPBIX UM IMPCAJIAracTcCs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUI pPacHO3HABAaTh W HAYYHO OOBACHATH (U3UYECKUE SIBJICHUS B
OKpY>Karolllel MpUpo/ie U IOBCETHEBHOM KU3HH;
MCIOJIb30BaTh HayYHbIE METO/Ibl UCCIEIOBAHUS (PU3NUECKUX SBJICHUH, B TOM YHCIe JJIs POBEPKU
TUIOTE3 U NOJYUCHUA TCOPCTUUCCKHUX BBIBOJOB,
OOBSICHATh HAy4YHbIE OCHOBBI HauOojiee BaKHBIX JOCTH)KEHHUH COBPEMEHHBIX TEXHOJOIHH,
HanmpuMmep, MPakKTUYCCKOro HMCIOJb30BaAHUA PA3TMYHBIX MCTOYHHUKOB JSHCPIrMHM Ha OCHOBE 3aKOHa
IIPEBPALICHNS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB YHEPTHUHU.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

N3yuenue (pu3MKN Ha YpOBHE OCHOBHOT'O 00IIEro 00pa30BaHus HAIIPABIECHO HA JOCTHUKEHHE
JIMYHOCTHBIX, METANPEIMETHBIX U NMPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIbTATOB.

B pesynprate wu3yueHus (UMK Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHUA y
oOyyarorerocst 0yayT c()OpMHUPOBAHBI CIETYIOLINE TUUHOCTHBIE PE3yJbTaThl B YACTHU:

e 1) IATPHMOTHYECKOI0 BOCIIMTAHMSA:

e —[ImposiBJI€HNE UHTEpECA K UCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOMN (pU3NUECKOi
HAyKU;

e —[[IEHHOCTHOE OTHOIIEHHUE K TJOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3UKOB;

e 2) rpakIaHCKOIO M J1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

e —[IrOTOBHOCTb K aKTUBHOMY y4YacTHIO B O0CYKJIECHHH OOLIECTBEHHO 3HAYMMBIX U 3THYECKUX
po0JieM, CBSA3aHHBIX C MPAaKTHYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

e —[|0CO3HAHHE BAXKHOCTHU MOPAJIBHO-3TUYCCKUX NPUHIHUIIOB B ACATCIIBHOCTU y‘-IéHOI‘O;

e 3)3CTeTU4YeCKOr0 BOCIIMTAHUA:

e —[|BOCHIpHUATHE ICTETUYECKUX KauecTB (PU3MUECKOM HayKH: €€ rapMOHUYHOIO IOCTPOEHUS,
CTPOrOCTH, TOUHOCTH, TJAKOHUYHOCTH;



e 4) HEHHOCTH HAYYHOI0 NO3HAHMA:

e —[loco3HaHMe IIEHHOCTU (pU3MUECKONW HAYKH KaK MOIIHOTO WHCTPYMEHTa MO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaKHEUIIIEH COCTABIIIONIEH KYJIbTYPBI,

e —[Ipa3BUTHE HAy4YHOI JIIOO03HATEIILHOCTH, HHTEPECA K UCCIIEA0BATEILCKON e TEIbHOCTH;

e 5) popmMupoBaHus KyJbTYPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

e —[]ocO3HaHME LIEHHOCTHU O€30IacHOro 00pa3a *HU3HU B COBPEMEHHOM TEXHOJIOTHUECKOM
MHUpE, BaXXHOCTH IMpaBHJ OE€30MacHOTO TOBEICHHUS HAa TPAaHCIOpPTEe, Ha JOpOrax, ¢
JIEKTPUUECKUM U TEIJIOBBIM 000PYI0BaHUEM B IOMALIHUX YCIOBUSX;

e —[lchopMUPOBAHHOCTH HaBBIKA pedIeKCHH, IPU3HAHKUE CBOETO MpaBa Ha OMIUOKY M TaKOTO
e IIpaBa y Jpyroro 4ejioBeKa;

e 6) TPyAOBOro BOCIIMTAHUS:

e —[JaKTUBHOE y4acTHE B PEUICHUM IMPAKTHUYECKUX 33]a4 (B paMKaX ceMbH, 00pa3oBaTeIbHON
OpraHu3allii, TOpoja, Kpas) TEXHOJOTMYECKOM U COLMalIbHOM HaNpaBIEHHOCTH,
TPeOYIOLINX B TOM YUCIIE ¥ (PU3HMUECKUX 3HAHUIA,

e —[MHTepeC K NPaKTUYECKOMY U3YUYEHHUIO NPOoQeccuid, CBA3aHHbIX ¢ (UZNUKOM;

e 7) 3K0JI0TM4eCKOr0 BOCIIUTAHMA:

e —[lopueHTauusi Ha NpUMEHEHHE (PU3MUECKUX 3HAHUN IS pelleHus 3ajad B 00JIacTH
OKpYXKarolled cpeibl, MJIaHUPOBAaHUS MOCTYIKOB M OLEHKHU HUX BO3MOKHBIX IOCIEACTBUN
JUIsL OKpY>Karollen cpebl;

e —[loco3zHaHue r100ATBHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U IyTel UX PEeUICHHUS;

e 8) aganTanMu K M3MEHSIOMMMCS YCJIOBHAM COLMAJIBLHON M NPUPOAHOM CpeAbl:

e —[ImoTpeOHOCTF BO B3aMMOACWUCTBUHM TPH BBHIIIOJHEHUH WCCIEIOBAaHUA W MPOEKTOB
(bu3nUecKoil HaPaBIEHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHX;

e —[MOBBIIIEHNE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JIEATEIbHOCTD;

e —[InoTpeOHOCTh B (POPMHPOBAHMU HOBBIX 3HAHUU, B TOM 4Hcie (OPMYIUPOBATH HJEH,
HOHATHS, TUIIOTE3bI O (PU3NYECKUX 0OBEKTaX U SIBJICHUSIX;

e —[loco3HaHue 1e(UINUTOB COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH B 00J1aCTH (PU3UKH;

e —[MUIaHUPOBAHKE CBOETO PA3BUTUS B IPUOOPETEHNN HOBBIX (PM3NUYECKUX 3HAHUM;

e —[lcTpeMiIleHHWE aHAJIU3UPOBAaTh W BBIABIATH B3aUMOCBS3M TNPHUPOJBI, OOLIECTBA H
HKOHOMHKH, B TOM YHCJIE C UCIOJIb30BaHUEM (U3NUECKUX 3HAHUM;

e —[JolEHKA CBOMX JAEMCTBUHA C Y4YETOM BIJIMSHMUS HA OKPYKAIOLIYIO CpEedy, BO3MOXKHBIX
17100aIbHBIX TOCIEICTBHH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe oOCBOEGHMsSI TIporpaMMbl MO (U3MKE HAa YypPOBHE OCHOBHOTO OOIIETO
oOpazoBanmsi y oOyuwatomerocss OyayT copMuUpOBaHEI MeTalpeIMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOINIME TIO3HABAaTEIbHBIE YHUBEpCAIbHbIE YyUeOHBbIE JACUCTBHS, KOMMYHHUKATHBHBIC
YHHUBEpCcaJbHble yueOHbIE AEUCTBUS, PETYIATUBHbIE YHUBEPCATIbHBIE YUeOHbIE ACHCTBHUS.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBHUS
ba3oBble JJjornueckue aAeMcTBus:

e BBIIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE TPU3HAKH O0BEKTOB (SIBICHUN);

® YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIACCU(PUKAIMKM, OCHOBAHUSA I OOOOIICHUS H
CpaBHEHUS,

® BBLUIBISITH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paccMaTpuUBaeMbIX (haKTax, JaHHBIX U
H8.6JIIOI[CHI/ISIX, OTHOCAIINXCA K (I)I/I3I/I‘-I€CKI/IM SIBJICHUAM,

® BBIBIATh TNPUUYUHHO-CIICJACTBEHHBIE CBSI3M TMPU U3YYCHUH (U3MUECKUX SBICHUA U
MPOIECCOB, [IeNaTh BBIBOALI C MCIIOJIB30BAaHUEM JICAYKTUBHBIX H HMHAYKTUBHBIX
YMOSaKqueHHﬁ, BBIABUT'ATh TUIIOTE3bI O B3AMMOCBA3AX (1)I/I3I/I‘-ICCKI/IX BCJINYMH,



CaMOCTOSITENIbHO BBIOMpaTh croco0 pemieHust yueOHOW (usmueckol 3amauu (CpaBHEHHE
HECKOJIbKMX  BApHMAHTOB  pEIICHHUs, BBHIOOp Haubojee MOAXOIAIEI0 C  y4EToM
CaMOCTOSITEJIbHO BbIJICTIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTelibCcKue AeiiCTBHS.

MCIIOJIB30BATh BOIIPOCHI KAK UCCIIEI0BATEIbCKUI MHCTPYMEHT IO3HAHNUS;

IMPOBOAMUTH IO CaMOCTOSITENIbHO COCTaBJICHHOMY ILJIaHY OIBIT, HECJIOXKHBINA (hU3HUeCKuit
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHUE (PU3NYECKOTO SIBICHUS,

OLICHMBATh Ha NPUMEHMMOCTb M JOCTOBEPHOCTh HMH(OpMAIHMIO, TOJIYYEHHYIO B XOJe
MCCJIEJOBAHMSI UJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OPMYJIMPOBAaTh OOOOIIEHUS U BBIBOJBI MO pe3ysibTaTaM IPOBEAEHHOIO
HAOJIO/IEHUS, OTBITA, UCCIICIOBAHNUS;

IPOTHO3UPOBATh BO3MOXKHOE JAajibHEiIee pa3BUTHE (DU3MYECKHX IIPOILECCOB, a TaKKe
BBIIBUTaTh IPEIOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

PabGora ¢ undopmanmeii:

OPUMEHSTh PA3JIMYHbIE METOMABI, WHCTPYMEHTBHI M 3alpochl TPH IOWCKE U OTOOpe
UH(pOpMAIIMU MM JaHHBIX C YUYETOM MPEATIOKEHHON yueOHOH (hru3ndecKol 3a1a4uu;
aHAJIM3UPOBATh, CUCTEMATU3NPOBATh U MHTEPIIPETUPOBATH MHPOPMALIUIO PA3TMYHBIX BHIOB
1 GOpM IpeCTaBICHHS,

CaMOCTOSATENIFHO BBIOMpAaTh ONTUMAJIbHYIO (OpPMYy MpeACTaBiIeHHs HHGOOPMALUH U
WUTIOCTPUPOBATh pElIacMble 3aJaudl HECIOKHBIMH CXEMaMH, JuarpaMMaMu, HWHOH
rpaduKoi U X KOMOMHALIUSMHU.

KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe AelicTBHA:

B X0/ie OOCYXJIeHHs Y4eOHOro MaTepHalia, pe3yIbTaToB JIA0OPATOPHBIX PabOT U MPOEKTOB
3aJ1aBaTh BOIIPOCHI 10 CYIIECTBY O0CYKIaeMOW TEMbI M BBICKA3bIBATh HJICH, HAIICIICHHBIC HA
pelleHure 3a7auu U NoJiiepKaHue 01arokenareaIbHOCTH OOIIEHHS;

COIIOCTABJISITh CBOM CYXICHHSI C CY)KICHHUSIMH JPYTUX YYaCTHUKOB JUAIOTa, OOHAPYKUBATh
pasyinuue U CXOJACTBO MO3ULIUH;

BBIpaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOIMYHO MPEACTABIATh PE3yIbTaThl BHIMOJHEHHOTO (DU3HMYECKOTO OMbITa (IKCIIEPUMEHTA,
WCCJIEIOBAHMS, IPOEKTA);

MOHUMATh M HUCIOJb30BaTh MPEHMYIIECTBA KOMAHIHON W MHIUBUAYATbHOW pabOTHI MpHU
pelIeHnr KOHKPETHON (PU3NYECKOM MPOOIEMBI;

NPUHUMATH TICJIH  COBMECTHOW JICATEIHHOCTH, OpPTaHW30BBIBATH JICUCTBUSA 1O €€
JOCTIIKEHUIO: PACIpeNIeaTh POJH, OOCYXKIaTh TPOIECCHl W Pe3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JOICH;

BBITIOJHATh CBOKO YacTh pabOTHI, JOCTHTash Ka4eCTBEHHOTO pe3yJbTaTa II0 CBOEMY
HATPABJICHUIO U KOOPJAHMHHUPYS CBOM JICUCTBHUS C JIPYTUMH WICHAMH KOMAaH/IbI,

OIICHMBATh KAa4e€CTBO CBOETO BKIaJa B OOLIUI MPOIYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
c(hOpMyIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS

Camoopranmusanmus:

BBISIBIISITH TIPOOJIEMBI B KH3HCHHBIX M YYEOHBIX CHTYalHsAX, TPEOYIOUIMX ISl PEIICHUS
(bU3UYEeCKUX 3HAHUN;

OpUEHTUPOBATbCA B PA3NIMYHBIX [OAXO0JAX NPHUHATHA PpEUIEHUH (MHIUBUIYaIbHOE,
IPUHSITHE PELLIEHUS B TPYIIIE, IPUHATHE PELIEHUH IPYIIION);



CaMOCTOSITENIFHO COCTaBJIATh AJITOPUTM pelIeHus (PU3MUECKOW 3ajauyd WM  IUIaHa
UCCIICIOBAaHUS C YY4ETOM HMMEIOUIMXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh MpeAaracMble BApUaHThI PEILICHUI;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIL, IMOLMOHAIbHBIA HHTEJLJIEKT:

JlaBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIPEJUIaraTh IUIaH €€ N3MCHECHHUS,

OOBSICHATh NPUYUHBI JOCTMXKEHUS (HEIOCTHXKEHHUsS) PE3y/IbTaTOB JEATEIIBHOCTH, IaBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JESATEIBHOCTh (B TOM YHCIIE€ B XOJ BBINOJIHEHUS (PU3UIECKOTO
UCCIICIOBAaHMS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBIIMXCS CUTYyallUi,
YCTQHOBJICHHBIX OIIMOOK, BOZHUKIIMX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3Yy/bTaTa LENU U YCIOBUIM;

CTaBUTh ce0sl HA MECTO JPYroro 4YeJloBeKa B XOJ€ CIopa WM JIUCKYCCHUH Ha HAyYHYIO TEMY,
IIOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYyroro;

NPU3HABATh CBOE MPAaBO HAa OMIHMOKY NPU pelieHHH (PU3MUYECKUX 3a/1a4 UM B yTBEPIKICHHIX
Ha Hay4HbIE TEMbI M TaKOE K€ IPaBo JPYroro.

INPEJIMETHBIE PE3YJIBTATbBI

K xoHmy oOydeHusi B 9 Kiacce mpeIMETHBIE pPe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

WCIIOJIb30BaTh  TMOHATHUS: CHUCTEMa OTCY€Ta, MaTepuajbHas TOYKa, TPACKTOPUS,
OTHOCHUTEIIFHOCTh MEXAHUYECKOTO JBIDKeHHS, nedopmarus (ymnpyras, IJIacTHYecKas),
TpEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPETPY3KH, LIEHTP TAKECTH,
aOCOJIIOTHO TBEPIIOE TEJO, HEHTP TSHKECTH TBEPAOTO Tella, PAaBHOBECHE, MEXAHHUECKHUE
Koie0aHusl M BOJIHBI, 3BYK, HH(PA3BYK M YIbTPa3BYK, dJEKTPOMAarHUTHBIE BOJHBI, IIKaa
AJIEKTPOMATrHUTHBIX BOJIH, CBET, OJMU30PYKOCTh M JalbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
NoTJIoNIeHMs, anb(a, 0eTa- U raMMa-u3IydeHus, U30TOIIbI, AepPHAs YHEPTETHKA,;

paznuuath siBIeHUA (paBHOMEpPHOE M HEPABHOMEPHOE MPSAMOJUHEHHOE JIBIDKCHHE,
PaBHOYCKOPEHHOE TMPSIMOJUWHEWHOE IBWIKEHHE, CBOOOJHOE TMaJeHHe TeJ, PaBHOMEPHOE
JIBUKEHHE TIO OKPY)KHOCTH, B3aHMOJICHCTBHE TeNl, pEaKTUBHOE JBHKECHHE, KOlIeOaTeIbHOe
JBIDKEHUE (3aTyXarollue M BBIHYXICHHBIC KOJieOaHUs), pE30HAHC, BOJHOBOE JIBIKCHHE,
OTpa)KE€HUE 3BYKa, MPSMOJIMHEHHOE pacpoCTpaHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA,
MOJTHOE€ BHYTPEHHEE OTpa)K€HUE CBETA, PA3JOKEHHE OEJoro CBETa B CHEKTP U CIIOKEHHUE
CIIEKTPAJIbHBIX I[BETOB, IUCIIEPCUs CBETA, €CTECTBEHHAs! paJu0aKTUBHOCTb, BOBHUKHOBEHUE
JUHEHYATOr0 CTEKTpa M3TyYEHHUs) MO OMHMCAHWIO WX XapaKTEPHBIX CBOWCTB M HA OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUINIECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3MUECKUX SBIICHUM B OKPYXKAIOIIEeM MUpE (B TOM
yucie GU3NIecKue SBICHUS B IPUPOJIE: TPUWIMBHI U OTIWBHI, ABMKeHUE T1aHeT ComHeuHON
CHUCTEMBbI, PEaKTUBHOE ABUKEHUE >KUBBIX OPraHU3MOB, BOCHPUITHE 3BYKOB >KMBOTHBIMU,
3eMJIETPSICEHUE, CEMCMHYECKUE BOJHBI, IIyHAMH, X0, I[BE€TA TEJ, ONTHYECKHE SIBICHUS B
npupoje, OUOJIOTUYECKOE ICHCTBHE BUIUMOTO, YIbTPa(pHOIETOBOTO U PEHTTEHOBCKOTO
W3JIy9CHHUI, ©CTeCTBEHHBI PAJUOAKTHBHBIM (POH, KOCMUYECKHE JIYIH, PATHOAKTHBHOE
W3JIy4€HHE MPUPOJHBIX MUHEPAJOB, ACHCTBUE PaJMOAKTUBHBIX HM3JIyYEHUW HA OPraHu3M
YEeJIOBEeKa), NPH JTOM TEPEBOJIUTH MPAKTHYECKYIO 3a7adyy B Y4YeOHYIO, BBIICTATH
CYIIIECTBEHHBIC CBOMCTBA (MIPU3HAKH) (PU3UUECKUX SBICHU;

OTNHUCHIBATh M3yYEHHBIE CBOMCTBA Tel U (U3HUYECKUE SIBICHUS, HMCIONIB3YsA (U3HUUYECKUE
BEITMYMHBI (CpPEelHSISI WM MTHOBEHHAs CKOPOCTh Tejla IMPU HEPABHOMEPHOM JBHIKCHUH,



YCKOpEHUE, NepEMEIEHUE, IyTh, YIJIOBasi CKOPOCTh, CHUJIa TPEHMsI, CHJIa YIPYTOCTH, CHJa
TSKECTH, YCKOPEHHE CBOOOJHOrO MaJeHUs, BEC Tella, UMIYJIbC Tela, HUMIIYJIbC CHIIBI,
MeXaHu4eckass padoTa M MOIIHOCTb, IOTEHLIMalbHas HHEpPrus Tena, MOIHITOrO HaJ
MIOBEPXHOCTBIO 3€MJIM, IIOTEHIIMAIbHASL SHEPTUSI CKATOM MPYKUHBI, KHHETUYECKAsl SHEPTHUs,
IIOJIHAsi MEXaHUYecKasl SHEepIus, Mepruo U 4acToTa KojeOaHW, JUIMHA BOJIHBI, IPOMKOCTh
3ByKa U BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeb MPEIOMIIEHHS CPEJlbl), IPU ONUCAHUU
IPaBUIbHO TPAaKTOBaTh (PU3MUECKUH CMBICI HCHOJIb3YEMBIX BEIMYMH, O00O3HAUYEHUS U
€IMHUIBI (PU3MUECKUX BEITUYMH, HAXOAUTh (DOPMYJIIBI, CBS3BIBAIOIINE NAHHYIO (PH3UYECKYIO
BEIMYMHY C JPYIMMH BEJIMYMHAMM, CTPOUTh TIpadUKUd H3YyYEHHBIX 3aBHCHMOCTEH
(bU3HYECKUX BEIINYHH,

XapakTepu3oBaTh CBOMCTBa Tel, (pU3MUYECKHE SIBJIEHHUS U IPOLECCHI, UCHOJIb3ys 3aKOH
COXpPaHEHMsI HHEPrUM, 3aKOH BCEMHUPHOIO TITOTEHMs, HPHUHLMUII CYNEPHO3ULUU CHUJI,
OPUHIUI OTHOCUTENbHOCTH ['anmumies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMILyJIbCa,
3aKOHBI OTPAXXEHUS U IMPEJIOMIIEHUS CBETA, 3aKOHBl COXPAaHEHUs 3apsJ0BOrO0 M MacCOBOIO
quceNl MpU AJCPHBIX PEaKLMAX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aMKChIBaTh €r0 MATEMAaTUYECKOE BBIPAKEHUE;

O0BACHATH (PU3NYECKHE IPOLIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTYaIHii
IPAaKTUKOOPHUEHTUPOBAHHOIO XapaKTepa: BbIABIATh INPUUYMHHO-CIEACTBEHHBIE CBS3H,
CTPOUTh OOBSICHEHHE U3 2—3 JIOTMYECKUX ILIAroB C ONOpOl Ha 2—3 M3y4EHHBIX CBOICTBa
bu3nuecKux siBICHUH, GPU3NUIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemath pacy€THbIE 3a7ayd (ONMMparoUIMecss Ha CUCTEMY U3 2—3 ypaBHEHHUM), UCIOJb3YS
3aKOHBI M (hOPMYIIBI, CBS3bIBAIONINE (DU3NUECKHE BEITMYMHBL: Ha OCHOBE aHAIM3a YCIOBUS
3aJjauyl 3alMChIBaTh KPaTKOE YCIIOBHUE, BBISBIIATh HEJOCTAIOIINE WM U30BITOUHBIE JaHHBIE,
BbIOMpaTh 3aKOHBI M (OPMYJIbl, HEOOXOAMMBIE I PELICHUs, MPOBOAUTH PACUETHI U
OLIEHUBATh PEATMCTUYHOCTD MOJYYEHHOT0 3HAUCHUS (PU3NYECKON BETMUHHBL;

pacno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOYKHO PEIIUTh MPU MOMOIIU (PU3MUECKUX METOOB,
UCIIOJIb3YSl ONMCAHUE UCCIIEIOBAHMS, BBIICIATH MPOBEPSIEMOE IPEANON0KEHNE, OLIEHUBATh
NPaBUIBHOCTh MOPSJIKa MPOBEJCHUS HMCCIEIOBAHUsA, JeNaTh BBIBOJBI, MHTEPIPETUPOBATH
pe3yNbTaThl HaOIIOIEHNUH U OIBITOB;

IPOBOJUTH OIBITHI O HAOIIOACHHUIO (PU3NYECKUX SBICHUNH MM (PU3NYECKHX CBOICTB Tel
(u3ydyeHue BTOpOro 3akoHa HploToHa, 3aKOHAa COXpaHEHMs YHEPIUH, 3aBUCUMOCTh MepHoa
KojeOaHUM MpPYXKHUHHOIO MasTHUKA OT MAacchl TIpy3a M JKECTKOCTH NPYXKHUHBI U
HE3aBUCHUMOCTh OT aMIUIMTYIbl MajblX KoJeOaHUH, MpsIMONMHEHHOe pacHpocTpaHEeHue
CBEeTa, pa3jokeHue Oeroro cBeTa B CIEKTp, U3yYyeHUE CBOWCTB M300pa)K€HHs B IMJIOCKOM
3epKajie U CBOWCTB N300paXKeHMs MpeIMeTa B coOMparomeil InH3e, Ha0JIt0IeHHE CIUTOIIHBIX
U JIMHEWYaThIX CIEKTPOB U3IyYyeHHUs): CaMOCTOSITEIbHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa 0OOpyIOBaHUS, ONMCHIBATH XOJ| ONbITA W €ro pPe3ylbTaThl,
(bopMyIUPOBaTh BHIBOJIBI;

IPOBOJUTH MPU HEOOXOJIUMOCTH CEpHUIO MPSIMBIX U3MEPEHUH, OTNIpeieNsis cpeiHee 3HaUeHue
u3MepseMoil BeNWYMHBI ((POKYCHOE pAacCTOsSHUE CcOOMparome JIMH3bI), O0OOCHOBBIBATH
BBIOOp crioco0a m3MepeHust (M3MEPHUTEIIBHOTO MPUOopa);

IPOBOJIUTH MCCIIEJOBAHNE 3aBUCUMOCTEN (PU3MUYECKUX BEIMYMH C UCIOIB30BAHUEM MPSAMBIX
U3MEpeHuil (3aBHCUMOCTh NHYTH OT BPEMEHH IPH PAaBHOYCKOPEHHOM JIBXKEHHUU O€3
HAYaJIbHOM CKOPOCTH, Mepuojia KoyiebaHNil MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HUTH,
3aBHCUMOCTH yIJIa OTPaKEHUS CBETa OT yIVla MAJCHUS W yIJa TMPeJoMJICHHS OT yria
NaJeHusl): IUIAHUPOBAaTh  UCCIEOBaHHE, CaMOCTOSITEIbHO  CcOOMpaTh  YCTaHOBKY,
(UKCUpPOBATh PE3yNbTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BEUYMH B BUJE TaOJIHIL
U rpauKoB, 1e1aTh BBIBOABI 10 pE3yIbTaTaM UCCIEIOBAHNUS;

IPOBOJUTH KOCBEHHBIE M3MEPEHUs (DPU3MUYECKUX BEIWYHMH (CPEIHSAS CKOPOCTh U YCKOpEHHE
TeJa TPU PaBHOYCKOPEHHOM [BM)KEHUH, YCKOpPEHHE CBOOOIHOTO TMafeHUs, >KECTKOCTh



NPYKUHBL, KO3()(PUIUEHT TPEHUS CKOJBKEHHS, MEXaHn4ecKasi padoTa ¥ MOIIHOCTh, YaCTOTa
U Tepuoj KojeOaHWi MaTeMaTH4YecKoro M TMPYKHUHHOTO MAsTHUKOB, ONTHYECKas CHJa
cobuparonied JIMH3bI, PAAMOAKTHUBHBIA (OH): IUIAHUPOBATh H3MEPEHHUs, COOMpaTh
OKCIEPUMEHTAJIbHYIO YCTAaHOBKY U BBIIOJHATh HW3MEPEHMs], CIEAys NpeIoKEHHON
UHCTPYKLIUH, BBIYUCIIATh 3HAUEHUE BEJIMYMHBI U aHAIM3UPOBATh NOJIYUYEHHBIE PE3yJIbTaThl C
Y4E€TOM 3aIaHHOM ITOTPELIHOCTH U3MEPEHUN;

co0uIr01aTh NpaBuia TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
pa3nnyaTth OCHOBHBIC MPHU3HAKH M3YUEHHBIX (DU3NYECKUX MOJEJCH: MaTepHaibHas TOUKa,
a0COIIOTHO TBEPAOE TEJIO, TOUEUHBIM HMCTOUYHUK CBETA, JIy4, TOHKas JMH3a, IUIaHETapHas
MO/IeJIb aTOMa, HYKJIOHHAsl MOJIeJIb aTOMHOT0 s1/1pa;

XapaKTepru30BaTh MPUHIUIBI ICHCTBHS W3YUYEHHBIX MPUOOPOB U TEXHHUUYECKUX YCTPOMCTB C
OIOpOl Ha MX ONHUCaHMs (B TOM YHCIE: CIIUIOMETpP, JATUYUKH IOJIOKEHUS, PACCTOSIHUS U
YCKOPEHHUs, pakeTa, 3XOJO0T, OYKH, IEepUcKoll, (oToanmapar, ONTHUYECKHE CBETOBOBI,
CIEKTPOCKOII, JI03UMETp, Kamepa BunbcoHa), vcnonb3ys 3HaHUS O CBOMCTBaX (pU3MUECKUX
SBJICHUH U HEOOXOoaUMble (PU3UUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU H3YYEHHBIX TEXHUYECKUX YCTPOUCTB,
U3MEPUTENIbHBIX MPUOOPOB U TEXHOJIOTMYECKUX IPOLECCOB IPU PEIIEHUU YyueOHO-
INPAaKTUYECKUX 3ajlay, ONTHYECKUE CXEMbl Ul IOCTPOEHUS H300pAKEHHH B IIOCKOM
3epKajie U coouparorei JInH3e;

OPUBOAUTH  HpUMEpbl  (HAXOIUTh HMHPOPMALUIO O MpUMepax) HPaKTUYECKOTro
UCMOJIb30BaHUsl (U3UYECKUX 3HAHUH B IIOBCEJAHEBHOM JKM3HM Ul oOecredeHus
0€30MacHOCTH IpU OOpAILEHUH ¢ TPUOOPAMU U TEXHUUYECKUMU YCTPOMCTBAMH, COXPaHEHUS
3JI0POBbsI U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOT0 MOBEIEHUS B OKPYXKAIOLIEH cpene;
OCYIIECTBIISATh  MOUCK HHpopManuu  ¢usnyeckoro coaepxkanuss B HTepHere,
CaMOCTOSITENIbHO  (DOPMYJIMPYsl TIOMCKOBBIM 3alpoc, HAXOAWTh IYTH ONpEIeNICHUs
JIOCTOBEPHOCTH  NOJYYEHHOM MH(POpPMAllMM Ha OCHOBE HMEIOIIMXCS 3HaHUM U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

UCMOJIb30BaTh TPH BBIMOJHEHUH Y4YEOHBIX 3aJaHUN HAyYHO-NOMYJSPHYIO JUTEpaTypy
(Gu3MUecKoro cojepkaHus, CIpaBOYHbIE MaTepuaibl, pecypchl ceT VHTepHeT, BiajeThb
npuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3oBaHusl HHGOPMAIMU U3 OJAHON 3HAKOBOMU
CUCTEMBI B IpYTYIO;

co3/aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE MH(OpMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3NYECKOTO COZEp KaHus, MyOJIUYHO MPEJICTABIATh PE3yJbTaThl
MPOEKTHON WJIM MCCIIEA0BAaTENbCKON NEATEIbHOCTH, IPU 3TOM TI'PaMOTHO HCIIOJIb30BATh
U3YyYEHHBI TOHATUHHBIA ammapaT M3y4aeMoro pasjaena (U3MKM U CONPOBOXKIATH
BBICTYIIJICHHE TIPE3E€HTalMEeN ¢ yU€TOM 0COOEHHOCTEH ayIMTOPHH CBEPCTHUKOB.

TEMATHYECKOE INTAHUPOBAHHUE

No o/ HaumenoBanue KonmgectBo yacos DnekTpoHHbIe (ITUPPOBHIC)
pa3ziesoB u TeM Boero | Komrpomshbie TTpaktieckue 00pa3zoBaTebHbIC PECYPCHI
MPOrpaMMBbI
paboTEI paboThI
1. 3akoHbl B3aUMO/IeCTBUS U IBHKEHMSI TeJ
11 MexaHnn4deckoe 15 1 1 bu6mmorexa [IOK
JIIBUKEHUE U CITIOCOOBI https://m.edsoo.ru/7f4la4a6
€r0 ONUCaHU
1.2 BzaumoneiicTBue Ten 12 1 Bbubnmnoreka [JOK

https://m.edsoo.ru/7f4la4a6




1.3 3aKOHBI COXPAHECHUS 6 1 bubnmoreka [JOK
https://m.edsoo.ru/7f4la4a6
Hroro mo pazneny 33 2 2
Pa3zgen 2. Mexannueckue K0J1e0aHUA U BOJHEI
2.1 Mexanundeckue 5 1 bubmuorexa [JOK
KoJieOaHus https://m.edsoo.ru/7f4la4a6
2.2 MexaHuYeCcKHe 9 1 bubmuorexa [JOK
BOJIHBL. 3BYK https://m.edsoo.ru/7f4la4a6
Hroro no pazgeny 14 1 1
Pa3nen 3. DjeKTpOMAarHUTHOE MOJIe U DJIEKTPOMATHUTHBIE BOJIHBI
3.1 DJIEKTPOMarHuTHOE 10 1 bubnnoreka [JOK
noJje https://m.edsoo.ru/7f4la4a6
3.2 DJIEKTpOMarHUTHBIE 10 1 1
BOJTHBI
Htoro no pazneny 20 1 2 bu6mmoreka [IOK

https://m.edsoo.ru/7f4la4a6

Paznean 4. CTpoenne aromMa 1 aTOMHOIO siApa

4.1 Crpoenue aToma u 8 bubnnoreka [HOK
aTOMHOTO si/Ipa https://m.edsoo.ru/7f4la4a6
4.2 SAnepHble peakuuu 12 1 4 bubnuoreka [IOK
https://m.edsoo.ru/7f4la4a6
Hroro no paszneny 20 1 4

Pa3nen 6. Ctpoenune Beesnennoii

6.1 Crpoenune Beenennoi 6

bu6nmoreka [JOK
https://m.edsoo.ru/7f4la4a6

Hroro no paszneny 6

Pa3nes 7. IloBTOpuTE1bHO-0000 1AM MOYJIb

61 [ToBTOpEHUE 1 6
00o0rieHne
COZIepKaHUs Kypca
¢u3uku 3a 7-9 xnace
Hroro o pasnery 6
OBUIEE KOJIMYECTBO 99 5 9

YACOB I10 [TIPOI'PAMME
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