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INOACHUTEJIBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha YypOBHE OCHOBHOIO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON MPOrpamMMbl, NPEICTABICHHBIX B
®I'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
KoHnuenuuu npenonasanus yueOHoro npeamera «DOusukay.

ConmepxxaHue mnporpaMmbl IO (PU3MKE HANpaBlIe€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH OOYYaroIMXCS U OPTraHU3alMI0 H3YyYEHUs
bu3MKN Ha AEATETPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METAlpeIMETHBIM pe3yJibTaTaM 00Yy4EHHUs, a TAKKe
MEXIPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[Tporpamma mo (u3HKe ycTaHABIUBAET pacmpeesieHue yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUSI MPEAMETHOIO COACpKAHMS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIINXCs.

[TporpamMmma mo ¢Qu3uke pa3zpaboTaHa ¢ MENbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTEIO B CO3/IaHNHU paboueii mporpaMmbl IO y4eOHOMY TPEIMETY.

®duszuka SABISIETCS  CHCTEMOOOPa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX
y4€OHBIX MPEIMETOB, IOCKOJBKY (DU3MUECKHE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpEeNoCTaBsieT HauboJiee SICHble O00pas3lbl MPUMEHEHHUS HAay4dHOTO METOJa
MO3HaHMsI, TO €CTh CII0co0a MONIy4YeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (DU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUHM €CTECTBEHHO-HAYYHOH TPaMOTHOCTH H
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne @¢usnku Ha 0a30BOM YypOBHE TMpEJIojaracT OBJIAJICHHUE
CIIEYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U TIOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS,

e UWHTEPIPETHPOBATH  JIaHHBIE W  HCIOJB30BaTh  HAy4YHBIC
J0Ka3aTeNbCTBA JUISI TOTYYSHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3WMKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpeneneHsl B Konuenmuu npenopaBanusi yueOHoro mnpeamera «®Pusuka» B
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oOpa3oBaTenpHBIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBl, YTBEPKACHHONW pElICHUEM
Komnerun MunucrepctBa npocsemienust Poccuiickoit denepanuu (mpoTokoa oT 3
nekadps 2019 r. Ne [1K-4BH).

Henu uzyvyenus puznku:

e TMpHOOpEeTEeHHE UHTEpeca U CTPEeMJICHHS OOydYalolUXCs K HaydHOMY
U3YYEHUIO TPUPOJIbI, PAa3BUTUE HMX HHTEJUIEKTYaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJi€ TTO3HAHUA U (POPMUPOBAHUE
MCCJIEI0BATEIHCKOTO0 OTHOIIEHHS K OKPYKAIOLUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHHS KaK pe3yibTaTa HW3Y4YCHHS
OCHOB CTPOCHHMS MaTepuu U PyHJaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue mNpenCTaBICHUNA O PONM (PU3UKU IS Pa3BUTUS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

e pa3BUTHE  MpPEACTAaBICHUH O  BO3MOXKHBIX  cdepax  Oyamyuiei
npo¢eCCUOHANIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HaIPABJICHHH.

JlocTmxeHue 3TUX Iesield MporpaMmbl MO (U3MKE Ha YPOBHE OCHOBHOIO

o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

e TmpuoOpeTeHue 3HaHUHW O JUCKPETHOM CTPOCHHMHM BEUIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MATHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

e TMpuoOpeTeHne YMEHUM OMHUCHIBATh U OOBACHATH (PU3UUYECKUE SBICHUS C
UCTIOJIb30BaHUEM TIOJTYUYCHHBIX 3HAHMIA;

e OCBOGHHME METOJOB pEUIEHUS MNPOCTEHIIMX pacy€THBIX 3aJad4 C
UCIIOJIb30BaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

e pa3BUTHEC YMEHHUU HAOJIFOMATh MPUPOIHBIC SBJICHHUS W BBITIOJIHATH OTBITHI,
JabopatopHble pabOThl M DKCIEPUMEHTAJIbHBIE HCCICIOBAHUS C
UCIOJIb30BAaHUEM U3MEPUTETBHBIX TPUOOPOB;

e OCBOEHHE TIPUEMOB pabOTHI ¢ MHPpOpMANUEH (PUINIECKOTO COIEpKAHUS,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHYECKOE OlIeHWBaHWE MH(POPMAITNH;

e 3HAKOMCTBO cO chepamu nMpodhecCHOHATBHON AeATEIbHOCTH, CBSI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKEHUSIX (DU3UIECKON HAYKH.

[Ipennaraemeiii B mporpaMMe no ¢Gu3MKe MepedyeHb JadbopaTOpHBIX padoT U
OTIBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTEb JeIaeT BEIOOP MPOBEICHMUS
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7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUYATBHBIX OCOOEHHOCTEH
OOyJaroIMXcs, CIHUCKa AKCIICPUMEHTATBHBIX 3a/JIaHHM, MpeIaraéMblX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.
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COJEPXKXAHUE OBYUEHUA

Pa3znen 1. Mexannueckue siBJCHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touka. (Cucrema OTCYETA.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHENHHOE
nBrkeHue. HepaBHoMepHOE mpsiMosMHENHOE ABMKEeHUE. CpellHssl U MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHHOe nBrkeHue. (CBoOomHOe
najenue. OnbiThl ["anumes.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIuHenHas u yrioBast CKOpOCTH. LIeHTpoCTpeMUTEIBHOE YCKOPEHHUE.

IIepBeiit 3ak0H HeroToHa. Bropon 3akoH Herorona. Tperuii 3akoH HeroToHa.
[IpyHIMN CyNIepIIO3UIUHU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHMUS TIOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TsKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgenus. JBuxenue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe CUilbl. 3aKOH COXpaHEHHUS
MMIyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHust. CBs3b dHEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SJHEprus CKaTou NpykuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KMHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
SHEPTHUH.

Hemoncmpauuu.

1. HalnrogeHue MexaHM4eCKOro JBUKEHHUS Tela OTHOCUTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3Mepenne CKOpOCTH U YCKOPEHUS MPSIMOJIUHENHOTO IBUKECHMUSL.
HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOTO JBUKEHUS.
Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

o vk~ w

HabOmronerre MexaHn4eCcKuX sIBJICHUM, POUCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPEHHOM JBMKCHUHU
OTHOCHUTEJIbHO KaOuHeTa (PU3UKH.
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7.

9.

10.
11.
12.
13.
14.
15.
16.

3aBUCHUMOCTh YCKOPEHUSI T€ja OT MAacChl Teja W JICUCTBYIOIIEH HAa HETO
CHUJIBL.

HabGnronenue paBeHCcTBa CHIT IIPU B3aUMOJICHCTBUH TETI.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKEHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUU TE.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHre UMITYJIbCca MPU HEYNIPYTOM B3aMMOJICHCTBUH.

CoxpaHeHue UMITyJibca Mpu a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe MEXaHUYECKON SHEPTrUU PH CBOOOTHOM MaJICHUU.
CoxpaHeHrEe MEXaHUYECKOW SHEPTHUM ITPU JIBUKECHHUU TEJIa MOJT IEUCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimaol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajbHEUIIEr0 PaBHOMEPHOTO
JBYDKCHUS IIAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHEl CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
IapyKa M0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HAKJIOHHOM TJTIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBM)KCHUHW 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUMOTE3bI: €CIW TMPU PABHOYCKOPEHHOM JBIDKCHHH 0e€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEIN, TO
COOTBETCTBYIOIIHME MPOMEXKYTKH BPEMEHH OJIMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHUST OT  CHJIBI
HOPMAaJIbHOTO JIABJICHHUSI.

Omnpenenenue kKodhGUIIMEHTa TPEHUS CKOJIBKECHUSI.

Onpenenenue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBLHON MOBEPXHOCTH.

Onpenenenne pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
WCITOJIb30BAHUEM HEIOABUKHOTO U MOABUKHOTO OJIOKOB.

N3yueHnne 3aKoHa COXpaHEHUS YHEPTUH.

Pa3nen 2. MexanuuecKue KoJ1e0aHUsA U BOJHBI.
KonebarenpHoe nBrkeHne. OCHOBHBIC XapaKTEPUCTUKHU KOJICOAHM: TIEPHOI,

4acToTa,

aMIiMTyaa. MaremMaTu4eckul U NPy KUHHBIA MasTHUKU. [IpeBpamenue

DHEPTUU TP KOJIeOATETHHOM JIBIKCHHH.
3aTyxawmme  KoJieOaHuUs. Beinyxxnennole  kosiebanus.  Pe3oHaHc.
Mexanunueckue BojHbI. CBoOWCTBa MeXaHWYeCKMX BOJIH. [IpomonbHbie U
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MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
YIbTPa3BYK.

Hemoncmpauyuu.

1. HaGOmrogenue koneOGaHUM Tell MOJ JACUCTBUEM CHUIIbI TSXKECTH U CHIIbI
YIOPYTOCTH.
Hab6mronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
HabGnronenue BIHY X AECHHBIX KOJIeOaHM U pe30HaHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (HAa MOJIEIH).
HaOmnronenne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYECKHI pEe30HaHC.
ﬂaﬁopamopubw pabomul u onvimaol.
1. OmpezgeneHne 4YacTOTbl M Iepuoja KojieOaHW MaTeMaTHU4ecKoro

MasiTHUKA.

o vk w N

2. OmpepneneHuie 4acTOThl U IEPHOJA KOJIeOaHUH MPYKUHHOTO MAATHHKA.
3. HccnenoBanue 3aBUCUMOCTHU TepHOJia KOJIeOAHUM MOABEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHOJia KojeOaHUi Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME  3aBUCUMOCTh Tepuoja  KoJjeOaHwuit
NPYKMHHOTO MasiTHUKA OT MAcCChl Ipy3a U KECTKOCTU MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaJeHUs.
Pa3nen 3. DjeKTpoMarHuTHOE 1M0JIe ¥ 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
AIEKTPOMArHUTHBIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmonb3oBaHue
AJIIEKTPOMATHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BoJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie pabomul u onvimol.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C MOMOIIBIO MOOWIBHOTO
TenedoHa.
Pasnen 4. CBeToBbIe sIBJIEHHS.
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JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmHenHoe
pactipoctpanenue cBera. 3atmenust Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKaJio. 3aKOH OTPa’KEHHUS CBETA.

[Ipenomnenue cBeta. 3akoH TmpelomyieHHs cBera. [lomHOoe BHyTpeHHeEe
OTpakeHue cBeTa. lCronb30BaHWE MOJHOTO BHYTPEHHEIO OTPAXKEHUS B
ONTUYECKUX CBETOBOAAX.

Jluaza. Xonm nydeit B JnuH3e. OnTuyeckas cucrteMa (oToarnmapara,
MHUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTuYeckas cucrema. biu3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoToHa. CrioxeHue
CHEKTpalbHBIX IBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpsiMoJIMHEHOE PaCIPOCTPAHEHHE CBETA.

OTtpaxeHune cBeTa.

[Tonyyenue n300paxxeHuil B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop tydeit B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEMBAIOLIEN JIUH3E.

[Tonyyenune n300paxeHuii ¢ TOMOUIBIO JIMH3.

[Tpuniun aevictBus doToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomy4yenue 6e0ro cBeTa NpH CI0KEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yTila OTPAKEHHsI CBETOBOTO Jiyda OT YIUIA

naJICHUs.

2. M3yueHue xapakTepUCTHK U300paKeHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia

NaJICHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. [lonmydeHnue n300paxeHHii ¢ TOMOIIbIO COOUPAIOILIEH JIUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI COOMparomieit
JIMH3BI.

6. OIBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. ONbBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHUH 4Yepes3
[[BETOBBIE (DPUIIBTPHI.

Paznen 5. KBanToBbI€e sIBJICHHS.

OmnwiTel Pe3epdopna v mimanerapHas mojenb aroma. Monens aroma bopa.
Hcnyckanue u norsoiieHue ceeta atoMoM. KBantel. JInHeuaTbie CIEKTPHI.

W O N U AW
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PamnoaktuBHOCTE. Asba-, 6eTa- 1 ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sAxpa. Msorombsl.  PamnoaxkTuBHBIE
npeBpaieHus. [lepron nonypacnana aTOMHBIX SIED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleMCTBHUS paguOaKTHUBHBIX H3IYyYECHHU Ha IKUBbBIC
OpTaHU3MBI.

Jemoncmpayuu.

1. CrnekTpbl U3TYyYEHHUS U TOTJIOIMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoa.

4. Habmronenue TpekoB B kamepe BubcoHa.

5. Pabota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U POTYKTOB.

Jlabopamopuvie pabomul u onvimel.

1. HaGnroneHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUCHUS.

2. HccnepgoBaHue TpPEKOB: MU3MEPEHUE SHEPIUU YACTUIBI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. H3mepenue paaroakTUBHOTO (OHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000MIAONUN MOYJIh IPEAHA3HAYEH /I CUCTEMAaTU3aIluU
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
MPUOOPETEHHOTO MPU M3YUYEHHUH BCEro Kypca (PU3UKH, a TakKe JJIsi MOATOTOBKHU K
OCHOBHOMY TOCYJApCTBEHHOMY JK3aMeHY Mo (¢uU3UKe Uil 00ydaronuxcs,
BBIOPABIIIUX ATOT yUEOHBIN MpeMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JEeATEIIBHOCTH, HA OCHOBE KOTOPBIX 00eCneurBaeTcsl JOCTHKCHUE MPEIMETHBIX U
METaNpeIMETHBIX  IJIAHUPYEMBIX  pe3yJbTaToB  oOydeHus, GopMupyercs
€CTEeCTBEHHOHAyYHasi TPAMOTHOCTh.: OCBOEHHE HAy4YHBIX METOJOB HCCIICIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (hu3mdeckue
ABJICHUSI, TPUMEHSS T[OJy4YeHHbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
Kaue€CTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTEp HAHHOTO pas3feiia Peau3yeTcs
32 CY4€T TOro, 4YTO OOy4YarNIMecs BBIMOIHSIIOT 3aJaHus, B KOTOPHIX UM
npearaeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWI pacmo3HaBaTh W HAYYHO OOBSICHATH
bu3nyeckue BIEHUS B OKPYKaIOIIeH MPUPO/Ie U TOBCEAHEBHOM JKU3HU;
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UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YuUCIIe U1 IPOBEPKU TMITOTE3 U NOJYUYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HambOoOJee Ba)KHBIX JOCTHKEHUII COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHUS BCEX M3BECTHBIX BHUJIOB
DHEPIHUU.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

[Ipu cocraBieHnr AaHHOW padO4Yed NpPOrpaMMbl YYTE€Hbl PEKOMEHIALNH
MunncrepctBa 00pazoBaHusi 00 yCHJICHUM MPAKTUYECKHUM, 3KCIEPUMEHTAIbHON
HaIPaBJICHHOCTH MpenoiaBaHus GU3NKU.

@u3rKka B OCHOBHOM HIKOJIE M3y4aeTCsl HA YPOBHE PACCMOTPEHUSI SIBIICHUM
IPUPOBI, 3HAKOMCTBA C OCHOBHBIMHM 3aKOHAMU (DM3MKU U MPUMEHEHHEM 3THUX
3aKOHOB B TEXHHUKE U MTOBCETHEBHOM KU3HH.

[enun n3ydenust GU3MKU B OCHOBHOM IIKOJIE CIAEAYIOIINE:

* [IOHMMAHHUE YYAIIUMHUCS CMBICIA OCHOBHBIX HAay4YHBIX ITOHATUM U 3aKOHOB
(bU3HUKY, B3aMMOCBSI3U MEXKy HUMH,

* Pa3BUTHE MHTEPECOB M CIIOCOOHOCTEH y4YalllMXCS Ha OCHOBE NEpelayd UM
3HAHWUM U OMbITA TO3HABATEIILHOW U TBOPUYECKOU NEATEIBHOCTH;

* popMupOBaHUE Y yYAIIUXCS IPEICTABICHUNA O (PU3HMUECKOW KapTUHE MUPA.

JlocTrkeHHe 3TUX 1efield 00ecreunBaeTCsl pelIEeHUEM CIIEAYIOIINX 3a/1ay:

* 3HAKOMCTBO Y4YaIllUXCA C METOJOM HAyYHOI'O IIO3HAHUA WU METOJAMH
UCCJIEI0BAHNS OOBEKTOB U SIBJICHUN IPUPOABL;

* nOpuOOpeTeHHe y4YaluuMUCid 3HAaHUA O (PU3NYECKHX BEJIMYMHAX,
XapaKTEPU3YIOLIUX 3THU SIBJICHUS,

* dbopMHpOBaHUE Yy YYAIIUXCS YMEHUU HAOMIOATh MPUPOJHBIC SBICHUS U
BBITIOJIHATH OTBITHI, TAOOPATOPHBIE PA0OTHI M IKCIIEPUMEHTATIbHBIE UCCIEAOBAHUS
C WCIIOJIb30BAaHUEM HM3MEPUTEIBHBIX MPUOOPOB, IIMPOKO TPUMEHSIEMBIX B
IIPAKTUYECKOM KU3HU,

* OBJAQJCHUE YYAIIUMHUCS TaKUMU OOIICHAYYHBIMU TMOHATHUSIMHU, Kak
IPUPOAHOE SABJIICHHE, YMIIMPUUYECKU YCTAHOBIEHHBIN (akT, mpobiema, runoTesa,
TEOPETUYECKUMN BBIBOJ, PE3YJIBTAT KCIIEPUMEHTAIBHON IPOBEPKU;

* MOHWMAaHUE YYAIIMMHUCS OTJIMYUN HAYYHBIX JAHHBIX OT HENPOBEPEHHOU
uH(popmanuu, LEHHOCTH HayKH TUTSL YAOBJIETBOPEHUS OBITOBBIX,
MPOU3BOICTBEHHBIX U KYJIBTYPHBIX TOTPEOHOCTEN UeIoBEKa.

METANPEAMETHBIE PE3YJIBTATHI

B pesymbraTe OCBOEHHS TpoTrpamMMbl MO (PHU3WKE HA YPOBHE OCHOBHOTO
oOwiero oopazoBanus y o0yyaromierocsi OyayT cpopMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOLIUE I03HaBaTeIbHbIE YHUBEPCAIbHbBIC YUeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  YHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYJISATUBHbBIC
YHHUBEpCaJbHbIC yueOHbIE TCHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue a1eiicTBUA:
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BBISIBJSITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKH OOBEKTOB
(s1BNIEHUI );

yCTaHaBJIMBATh CYIIECTBEHHBIA MPU3HAK KIIACCU(PUKALIUU, OCHOBAHMS JIJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U IPOTHUBOPEUHS B paCCMaTPUBAEMbIX (paKTax,
JTAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBIIATh MPUYMHHO--CJICICTBEHHBIE CBSI3W NMPU HM3YyUYCHUU (PUINUYECKUX
SIBJICHMM U TMPOIIECCOB, JElaTh BBIBOJIBI C UCIOJIB30BAHUEM JI€TyKTUBHBIX
U MHJIYKTUBHBIX YMO3aKJIIOUEHUM, BBIJIBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(U3UYECKUX BEJIMYNH;

CaMOCTOATENIbHO BBIOMpPATh CIOCOO penieHus y4deOHOW (usmdyeckoi
3a7aun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

MCITOJI30BATh BOIPOCKHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT TTO3HAHMS,
MIPOBOJIUTH IO CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIOKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBIIOE HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHWBaTh HAa TPUMEHUMOCTh H JOCTOBEPHOCTh HWH(pOpPMAIIHIO,
TIOJIYYCHHYIO B XOJI€ MCCIICIOBAHHUS MJIH KCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3UPOBATh  BO3MOXKHOE JIalIbHENIee pa3BUTHE  (UBHMUECKUX
MIPOIIECCOB, & TAK)KE BBIIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBHUSIX U KOHTEKCTaX.

Pabora c nunopmanueii:

IPUMEHSATH Pa3JIMYHbIE METOJbI, HTHCTPYMEHTHI U 3alPOCHI IPH IOUCKE U
otOope MHGPOPMALMM WM JAHHBIX C YYETOM MPEJIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHaNIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(MOPMAIUIO
pa3IMyYHBIX BUAOB U (POPM MPE/ICTAaBICHMUS,

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTHUMAIbHYIO (OpMYy TMpeICTaBICHUS
uHQoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaud  HECIIONKHBIMU
CXeMaMmHu, lrarpaMmmamu, HHOU rpa@uKoi 1 uX KOMOMHALUAMH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO0/Ie OOCYXJAeHHs y4yeOHOro marepualia, pe3ysbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYkIaeMOM TEMBI U
BBICKA3bIBAaTh HJICW, HAIlCJICHHbIE HAa pPELICHHE 3aJauyd M MOJepKaHue
OJ1arokenaTeabHOCTH OOIIECHNUS;
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COTOCTABJISITh CBOM CYXIEHUS C CYXICHUSAMH JPYTUX YYaCTHUKOB
auanora, OOHapyXKUBATh PA3IMIUE M CXOACTBO ITO3HIIHA;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTaX;
nyOJUYHO MPENICTABISATh PE3YIbTaThl BBIMOIHEHHOTO (PU3NYECKOTO OMbITA
(aKCIIepUMEHTa, UCCIIeI0BaHus, IPOCKTA);

MOHMMATh W  MCHOJB30BaTh  MNPEUMYLIECTBA  KOMAHIHOM U
WHIUBUIYAIbHOM paboThl MpU PEIIEHUU KOHKPETHOM (u3nyeckom
poOJIeMBI;

MPUHUMATh 11€JId COBMECTHOM AESTENbHOCTH, OPTaHU30BBIBAThH JEHCTBHUS
no e€ JOCTI)KEHMIO: paclpelensTh poiau, OO0CYyKIaTh MPOLECCHl H
pe3yJbTaThl COBMECTHOM pabOThI, 000011IaTh MHEHUSI HECKOJIBKUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KaY€CTBEHHOI'O Pe3yJibTara Io
CBOEMY HAIIPAaBJICHUI0O W KOOPJAWHUPYS CBOHU JIEUCTBUA C JIPYTUMHU
YjieHaMU KOMaH/Ibl;

OIICHUMBATh KAa4€CTBO CBOET0 BKJIaJla B OOLIMNA MPOIYKT MO KPUTEPUSIM,
CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL petieHust (GU3NISCKUX 3HAHUM;

OPHUEHTHUPOBAThCS B  PA3NMYHBIX MOAXOAAX TMPHUHATHS  PEIICHUN
(MHIMBUAYaTbHOE, TIPUHATHE PEIICHUS B TPYIIE, MPUHATHE PEIICHUN
TpynIom);

CaMOCTOSATEIILHO COCTABIIAThH aJITOPUTM PEIICHHs (PU3UIECKON 3aauul WK
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH IIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTYyalluu U MpeJjiararh rjiaH e€ N3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTHXKEHHs])) Pe3yJIbTaToOB
NeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(GuU3MYEeCKOro HMCCIEOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIBCTB, W3MEHUBIIMXCS CHUTYyallUid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIA U YCIOBUSM;

CTaBUTh €05 Ha MECTO APYroro 4ejioBeKa B XOJ€ CIOpa WM JUCKYCCUU
Ha HAY4YHYIO TEMY, IOHUMaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
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e TpHU3HABATh CBOE MPABO Ha OIMMOKY MpPU PEHICHUN (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

IHNPEAMETHBIE PE3YJIBTATDBI

K xoHuy oOyueHus B 9 kiacce npeMeTHbIE PE3yIbTaThl HA 0A30BOM YpOBHE

JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIUXCS YMEHHIA:

e HCIOJNBb30BAaTh IOHATHS: CHUCTEMA OTCUETA, MarTepuajbHas TOYKA,
TPACKTOPHS, OTHOCUTEIFHOCTh MEXaHWYECKOTO ABIKEHUSA, NedopmMaius
(ynpyrasi, miaacTHuYeckas), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M IEperpy3Ku, LEHTP TSHKECTH, aOCONIOTHO TBEPIOE TEJO,
LEHTpP TSHKECTH TBEPJOTO Tesla, paBHOBECUE, MEXaHUYECKUE KOJIeOaHUs U
BOJIHBI, 3BYK, HMH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIE BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJbHO30PKOCTD,
CHEKTpPbI MCIyCKaHUs U MOIJIOIIEHUs, alb(da-, OeTa- 1 raMMa-u3JIy4eHHUs,
W30TOIIBI, SIIEPHAS] SJHEPIETUKA;

e pasnuyaTh SBJIEHUS (PAaBHOMEPHOE W HEPABHOMEPHOE NPSIMOJMHEWHOE
JBUKEHUE, PaBHOYCKOPEHHOE MPSIMOJIMHEMHOE JBH)KEHHE, CBOOOIHOE
NaJICHUE TEJ, PABHOMEPHOE JIBM)KEHHE 110 OKPY’KHOCTH, B3aMMOJICHCTBHE
TeJ, pEaKTUBHOE ABM)KEHUE, KojeOaTelbHOE IBMKEHHE (3aTyXarollue U
BBIHY’KJICHHbIE KOJIeOaHUs), PE30HAHC, BOJHOBOE JABW)XEHHE, OTpPaKEHHE
3ByKa, MPSIMOJIMHEMHOE pacIpOCTpaHEHUE, OTPAKEHUE WU MPEIOMIICHHE
CBETAa, IOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JioKeHUE OEJIoro cBeTa B
CHEKTP M CJOXKEHUE CHEKTPAJIbHBIX LIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BO3HUKHOBEHHME JIMHEHYATOrO CIIEKTpa
U3ITyYEHHs]) M0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HUYECKOE SBJICHUE;

e pAaclo3HaBaTh MPOSIBICHHE M3YYEHHBIX (U3MUECKUX SBICHUN B
OKpyXaroleM Mupe (B TOM uuciae (QU3MUYECKHE SIBICHUS B MPUPOJIE:
IPWINBBI U OTJUBBI, ABMKEHUE MIaHET COTHEYHON CHCTEMBI, PEAKTHUBHOE
JNBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, 5XO, I[BETa Tel,
ONTUYECKHUE SIBICHUA B MPHUPOJE, OMOJIOrHMUEcKOoe AEWCTBHE BUIMMOTIO,
yIbTPa(pUOIECTOBOTO U PEHTICHOBCKOIO M3JIyY€HHUH, €CTECTBEHHBIN
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
OPUPOAHBIX MHUHEPANIOB, JEWCTBHE PAJAMOAKTUBHBIX M3IYyYEHUH Ha
OpPraHM3M YeJIOBEKa), IPU ATOM IEPEBOAMTH IPAKTHUUYECKYHO 3aJauy B
yueOHYI0, BBIICNATh CYLIECTBEHHBbIE CBOMCTBa (NMpHU3HAKU) (PU3UUECKUX
SIBIICHUI;
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ONKCHIBATh U3YyYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SBJICHHS, UCIOIB3YS
¢usznyeckne BENUYMHBI (CpeqHSi WU MTHOBEHHAas CKOPOCTh Tella MpHu
HEPaBHOMEPHOM JIBH)KCHUM, YCKOPEHHE, IEPEMEIIECHUE, MYTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC Tela, HUMIYJbC Tella, HMIIYJIbC CHJIBI,
MEeXaHW4YecKas paboTa M MOIIHOCTb, MOTEHIMANbHAS HHEPrusl Tena,
IIOJIHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIBbHAS DHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCcKas »JSHEpIus,
NEPUOJ U YacTOTa KoueOaHul, JUIMHA BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTeNlb MPEIOMIIEHUS CPEAbl), IPU OMUCAHUU
NPaBUIBHO TPAKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEJIUYMH,
0003HAUYEHUSA M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEJIMYHMHAMH,
CTPOUTH I'paprKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
IOPUHIUI CYNEPIO3UIUA CHWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwmies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHHS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHUSI 3apsAI0BOTO U MAaCCOBOI0 YUCEN
IpU SIIEPHBIX pEakUusax, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alMCBhIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPHUEHTHUPOBAHHOIO XAPaKTepa: BBISABIIATH
NPUYUHHO--CIICJICTBEHHBIE  CBSI3M, CTPOUTh OOBsACHEHHWE ©3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOMCTBA (PUINYECKUX
SIBJIEHUH, PU3NUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (OMUparoIIMecs Ha cucremMy u3z 2-3
ypaBHEHUI), UCIOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbBIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIICHUsI, IPOBOIUTH PACUEThl U
OLICHWBATh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIUYMHBL;

pacno3HaBaTh MpoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
(Gu3NYECKUX METO/OB, MCIONb3ys OMHCAHHME HCCIIECJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEANOJIOKEHNE, OLEHUBATh MPABWIBHOCTh IMOPSIKa
IPOBENCHHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;
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OPOBOJAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUN WK
¢dusznyecKkux CBOWCTB Ted (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs! HHEPTUHU, 3aBUCUMOCTH Mepuoia KoJeOaHW Npy>KHUHHOTO
MasTHUKA OT Macchl Tpy3a M >KECTKOCTU MPYNKUHBI U HE3aBUCUMOCTb OT
aAMIUTUTYIBI MaJIbIX KOJICOAHMH, IPSIMOJIMHEHHOE PacCIIpOCTPaHEHUE CBETA,
pas3ioxeHue Oeloro CBeTa B CIEKTP, M3YUCHHE CBOMCTB M300paKCHHsS B
IJIOCKOM 3€pKajle U CBOMCTB M300pa)kKeHUsl MpeaMera B coOuparoien
JMH3€, HAOJIOJIEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENHO CcOOMpaTh YCTAaHOBKY M3 H30BITOUHOrO Habopa
o0Opy/nOBaHUs, OMNHCHIBATH XOJ OMbITA W €ro  pe3yJbTaThl,
bopMyIUpOBaThH BHIBOBI,

IPOBOAUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX M3MEPEHUH, ONpeesiss
CpeqHee 3HAaueHHE U3MepsAeMOll BelIMuuHBl ((POKYCHOE paccTOsHUE
coOuparolmell JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPaA);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIMYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHUH (3aBUCHUMOCTh IMYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadalbHOM CKOpPOCTH, MEepuoja
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT IJMHBI HHUTH, 3aBUCHMOCTU
yria OTpakeHUs CBETa OT yria MaJCHUs W yria MPEeIOMJICHHs OT yIJia
najJicHus): IUIAaHUPOBATh HCCJIEIOBAaHUE, CAMOCTOSITEIbHO COOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJabTaThl  MOJYYECHHOM 3aBUCHMOCTH
bu3MYecKuX BEIUYMH B BUAEC TaONHIl U TPapUKOB, JI€JIaTh BBIBOIBI IO
pe3ylbTaTaM HCCleI0BaHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs1 (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb M YCKOpPEHHME Teja TpU PaBHOYCKOPEHHOM JBUKCHHH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, >XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa W
nepuoa KojeOaHWH MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWiIa CcoOMparoniel JIMH3bL, PAJAMOAKTUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUs, COOMpPATh JKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HAa4YCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYECHHBIE PE3yNIbTAThI C YIYETOM
3aJJaHHOW TTOTPEITHOCTH NU3MEPEHU;

COOJTI0IaTh MpaBUJia TEXHUKN 0€30MaCHOCTH TP padoTe ¢ 1ab0paTOPHBIM
000pyIOBaHUEM;

pa3iauyaTh OCHOBHBIE TPU3HAKU M3YYEHHBIX (PU3UUECKUX MOJIEIeH:
MaTepuaibHas TOYKa, a0COMIOTHO TBEPJOE TEIO, TOUYEUYHBIM HCTOUYHUK



TOUKA \' POCTA
N

CBETa, JydY, TOHKas JIMH3a, IUIAaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIEJIb aTOMHOTO S/Pa;

XapaKTepu30BaTh TMPUHIMUIBI  JEHCTBUS HW3YYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPONCTB C OMOpPOM HA HX OMUCaHUA (B TOM YHUCIE:
CIHIOMETP, MATYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETpP, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (U3WYECKUX SBJICHUM M  HEOOXoauMble (u3nyeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI i CXEMAaTHUHbIE PUCYHKH M3YYCHHBIX TEXHUYECKHX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTUYECKUX TMPOIIECCOB
OpU PEIICHUH Y4YEOHO--MPAKTUYECKUX 3a/lay, ONTHUYECKHE CXEMbl JUIf
NOCTPOEHUS N300paKEHHH B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
NPAKTHYECKOTO HCIOJB30BaHUsA (PU3MYECKHX 3HAHWW B TOBCEIHEBHOU
KU3HU I obecriedeHus: 6€30MacHOCTU TP OOpallleHuH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COONIOAECHUSA
HOPM KOJIOTUYECKOTO TOBEJCHUSI B OKPY’KaIOLLEH Cpee;

OCYIIECTBISTh TOHUCK HMHPOpMAIMK  (PU3UYECKOTO COJACpKAHUSI B
HuTepHeTe, caMOCTOATEIBHO (HOPMYIHUPYS TOMCKOBBIN 3allpoc, HAXOAUTh
NyTU ONpeEesIeHUs] JOCTOBEPHOCTH MOJTYYEHHON MHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U IOTIOJTHUTENbHBIX UICTOYHHUKOB,

UCIIOJIb30BaTh MPH BHINOJHEHUH YUE€OHBIX 3a/laHUil Hay4YHO--TIONYJISPHYIO
auTepatypy  (pu3MYecKoro - coiepaHus, CIPaBOYHBIE MaTepHAIIbI,
pecypcsl cetu MHTEpHET, BIageTh npuéMamMu KOHCTIEKTHPOBAHUS TEKCTa,
npeoOpa3zoBanus UHPOPMAIIMU U3 OJHON 3HAKOBOM CUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATh PE3yNbTaThl MPOSKTHOM MIIM UCCIIEIOBATEIbCKOM
JESATENIbHOCTH, TPH 3TOM TPaMOTHO  HCIOJB30BaTh  HM3yUEHHBIN
NOHSTUWHBIN amnmapar u3y4aemoro pasjena (U3MKH U COIMPOBOXKIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM ocoOeHHOCTEeH ayauTOpuu
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jiejioB H TeM nudpoBbIe
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bubmuorexa [JOK
' OIHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B % 14 1 3
3auMosencTRHe Tel https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.3 3 7 2
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 31
Pasznen 2. Mexanndyeckue KoJ1e0aHUA U BOJIHBI
bu6mmorexa [IOK
2.1 M §) 6 2
CXQHHHCCKHE KOTCOAHI https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 7 1 3
CXAMHMICCIUE BOIHEL IBYK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 13
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMArHuTHOE MOJE U 3 9 bubnuorexa [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 3
Pa3znen 4. CBeToBbIe SIBJEHHUS



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI pacIpoOCTpPaHEHUS CBETA 6 2 bubmorexa OK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 5 3 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 1 1 https://m.edsoo.ru/7f41ada6
Htoro no pazneny 12
Paszgea 5. KBanToBble siBJIeHUA
bubmuorexa [JOK
5.1 Hcnyckanue 1 mOTJIoIeHHe CBETa aTOMOM 2 1 https://m.edsoo.ru/7f41ada6
bubmuoreka [JOK
52 Crpoenne aTomHoro snpa 4 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 SnepHble peakuu 3 https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 21
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https://m.edsoo.ru/7f41a4a6
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HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
Nen/m  Tema ypoka Kontpoabubie IIpakTnyeckue Aara unpposrIe
Bcero u3yueHusi oOpa3zoBaTe/ibHbIe
padoThI padoThI pecypest

1 MexaHuueckoe IBUKEHHE. 1
MarepuanbpHas TOUKa

5 Cucrema orcueta. OTHOCUTEILHOCTh 1 bubnunoreka LIOK
MEXaHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpPHOE ITPAMOJIMHENHOE bubnuoreka [IOK

3 1
JIBIKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBuxeHue. CpellHsasi © MTHOBEHHAs 1
CKOPOCTh

5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 bubmmnoreka [HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIIMHENHOTO

6 PaBHOYCKOPEHHOTO JTBM)KCHUSI. 1
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue

7 YCKOPEHHUS Tesa npu 1 1 bubmmnoreka [JOK
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocth"”

8 CBoboanoe nagenue tei. OnbITh 1
lamunes

9 PaBHOMepHOE ABMXKEHUE TIO 1 but6mmoreka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
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okpyxHocTH. [lepron u yacrora https://m.edsoo.ru/ff0ael76
oOpaiueHus. JInHeliHas u yrioBas
CKOPOCTH
10 LleHTpOoCTpEeMHUTELHOE YCKOPEHHE
1 [Iepselii 3axon HetoToHa. BTopoii Bu6mumotexa [JOK
3aKkoH HproTOHA. https://m.edsoo.ru/ff0ae612
12 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cyniepnio3unust Cuit https://m.edsoo.ru/ff0ae982
bubnnorexa [JOK
13 Cuna ynpyrocti. Jaon [yka https://m.edsocL).I ru/ff0aeca2
14 JlaboparopHas pabota «Onpenenenue bubnnorexa [JOK
JKECTKOCTH IIPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa LIOK
15 Cina Tperis https://m.edsoo.ru/ff0af738
16 JlaGopatopHas pabota "OnpezneneHue bubmuoreka [IOK
KO3 pUIIMEHTa TPEHUS CKOIbKEHUS" https://m.edsoo.ru/ff0af8be
Cuna TsKeCTH M 3aKOH BCEMHPHOTO
17 TATOTEHUS. Y CKOpEHUE CBOOOTHOTO brbmmorexa LTOK
https://m.edsoo.ru/ff0af044
nasieHus
VYpok-koHpepenius "JIBuxeHue Ten
18 BOKPYT IPaBUTAILIMOHHOTO LIEHTpa
(Conneunas cucrema). ['amaktuku"
[IepBas kocMHuueckas CKOPOCTb. bubmuorexa [JOK
19
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOYKH.
20 AOGComIOTHO TBEPAOE TEIO. bubmuoreka [IOK
PaBHOBecue TBEpIOTO TENA C© https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OCBIO BPAILLICHUS



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeca2
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21 MowmenT cuisl. LienTp TsxecTn
KonTponbhas pabota no teme
22 "MexaHu4yecKoe BUKEHUE bubmmorexa [JOK
N 8 | ) https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue ten
Nmnynbe Tena. Umnynbse cuiibl. 3aKoH
23 COXpaHEHHUs UMITYyJIbCca. YIIPYroe u bubmmorexa LIOK
P YR S HPYE https://m.edsoo.ru/ffOb07fa
HEYIIPYroe B3auMO/IeHCTBUE
24 Ypok-koudepenuus "PeaktuBHOE
JBUKEHHE B IPUPOJE U TEXHUKE"
bubnuoreka [{OK
25 M 0
CRAITCCRAT pabOTa H MOMHOCTS https://m.edsoo.ru/ff0b0a84
PabGota critbl TSDKECTH, CHITBI bubnuoreka [{OK
26
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopatopHas pabota «OnpezneneHue
97 paboThI CUIIBI TPEHUS TIPU
pPaBHOMEPHOM JBUKEHHH TeJa M0
TOPU30HTAIEHON TOBEPXHOCTU»
28 CBs3b 3HEPTUH U PaOOTHI.
[MoTenumansHas SHEPTUS
Kunernueckas sueprus. Teopema o bubnuoteka [JOK
29 .
KMHETUYECKON YHEPTUHN https://m.edsoo.ru/ffOb0c32
30 3aKoH COXpaHEHHsI SHEPTUU B
MeXaHUKe
31 JlaGopatopHas pabora «3yueHue bu6muoreka [JOK
3aKOHA COXPAHEHUs SHEPTU https://m.edsoo.ru/ff0b12fe
39 KonebarenpHoE IBHKEHHUE B €TO bubnuorexa [JOK
XapaKTEPUCTUKHI https://m.edsoo.ru/ff0b1858
33 3aryxaromue KoieOaHusl. bubnmoreka [JOK



https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b0a84
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https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

TOMKA !'PGCTA

34

Brinyxnennsie konebanus. Pezonanc

MaremaTuyeckuil U Npy>KUHHbBIN
MasiTHUKU

https://m.edsoo.ru/ff0b20f0

35

VYpok-uccnenoanue «3aBUCUMOCTh
nepuojia KojaeOaHuii OT KECTKOCTH
NPYKUHBI U MAacChl Tpy3ay»

bubnunorexa LIOK
https://m.edsoo.ru/ffOb197a

36

37

38

[IpeBpamienue 3epruu npu
MEXaHUYECKUX KOoaeOaHusIx
JlaGopatopHas pabota «OnpezaeneHue

YaCTOTHI U IICpUOJa KoJIeOaHMH
IMPY>XUHHOI'O MasdTHHUKA»

Mexaunueckue BoaHbl. CBOMCTBA

MCXaHUYCCKUX BOJIH. HpOI[OHLHLIe n
MOIICPCUYHBbIC BOJIHBI

bubmuoreka [{OK
https://m.edsoo.ru/ffOblaec

bubmmoreka IIOK
https://m.edsoo.ru/ffOb21fe

39

VYpok-koHpepenius "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckue BOIHEBI"

40

41

42

3ByK. PacmipocTpaneHnue u oTpakeHue
3ByKa

Ypok-uccnenoBanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

43

VYpoxk-koHpepenuus "YapTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHUKE"

bubnunoreka LIOK
https://m.edsoo.ru/ffOb23ca

44

KonTtponbHas pabora o Teme
"3akoHbI coxpaHeHHusl. MexaHnueckue



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
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45

KoJieOaHus U BOJHbBI"

:‘)J'IeKTpOMaI‘HI/ITHOC IIOJIC.
:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2abe

46

Ypoxk-koudepenuus "kana
AJIEKTPOMArHUTHBIX BOJIH.
Hcrnonp30BaHKE JEKTPOMArHUTHBIX
BOJIH IJI1 COTOBOI CBsA3U"

47

VYpok-uccnenosanue «3ydenue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C
MTOMOIIBI0 MOOMIILHOTO TenehOoHay

bubnunoreka LIOK
https://m.edsoo.ru/ffOb2fe6

48

49

50

DneKTpOMarHuTHast IpUpPoO/ia CBETA.
CkopocTb cBeTa. BosHOBBIE CBOICTBA
CBETa

Hcrounvku ceera. [IpsamonuneitHoe
pacnpocTpaHEHHUE CBETa. 3aTMEHUS
Connua u Jlynst

3aKOH OTpa)KEHMsI CBETA. 3epKaJa.
ITpenominenue cBera. 3aKoH
IIPEJIOMJIEHUS CBETA

bubnuoreka [{OK
https://m.edsoo.ru/ffOb31d0

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOb3658

bubmmoteka IIOK
https://m.edsoo.ru/ffOb38c4

21

ITonHOE BHYTpEHHEE OTpaKEHUE
cBeta. Mcronp30BaHuEe TOJTHOTO
BHYTPEHHETO OTPAKEHUS B
ONTUYECKUX CBETOBOJIaX

but6mmorexa [IOK
https://m.edsoo.ru/ffOb3c5c

52

JlabopaTtopnast paborta "HccnenoBanue
3aBUCUMOCTH YTJ1a IPEJIOMIICHUS
CBCTOBOI'O JIy4a OT yIJjia MaJICHUA Ha

rpaHuile "BO31yX-CTEKIIO

53

VYpoxk-koHpepennus "Mcnonp3oBanue



https://m.edsoo.ru/ff0b2abe
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MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IbI, ONTUKOBOJIOKOHHAS
CBsI3b"

54 JIna3el. OnTHYecKas Cuiia JIMH3BI. bubmuorexa [IOK
[TocTpoenne n300paXKeHUH B TMH3AX https://m.edsoo.ru/ff0b3f2c
JIaGoparopHas pabora "Onpenenenne

55 dox EHOFE aC(IJ)TO}IHI/ISI u orr)ITquCKoﬁ bubmmorexa [JOK

Y P . " https://m.eds00.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JIMH3BI

56 Ypok-koH(pepenmus "OnTudeckue bubmmoreka [JOK
JIMH30BBIC TPHOOPHI" https://m.edsoo.ru/ffOcOa7e

57 Ypoxk-koudeperuus "leexTst
3penus. Kak coxpanurts 3peHue"

Paznoxxenue 6enoro cBeTa B CIIEKT.

58 OnbiTel HhtoTOHA. CliokeHne bubmuoreka [{OK
CIIEKTPaJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa
JlaGopatopHas pabota "OnbITh IO
pa3JI0XKEHUIO OENOro CBeTa B CHEKTP U

59 BOCIIPUSTHIO LIBETA MPEIMETOB IIPHU UX brbmmorexa [IOK

P 1 pelt P https://m.edsoo.ru/ff0cOe2a
HAOJI0/IEHUH Yepe3 IIBETOBHIE
bunbTpe"

60 OmnsiTel Pesepdopaa u mranerapHas bubnuotexa [JOK
Mozeinb aroma. [locrynars! bopa. https://m.edsoo.ru/ff0c12a8
Ncnyckanue v MOraomnieHre cBeTa

61 aroMoM. KBantsl. JInuHeidarsie bubmorexa [TOK

’ ’ https://m.edsoo.ru/ff0c144c
CIEKTPBI
VYpok-npaktukym "Habnonenue bubnmoreka [JOK

62 "

CIIEKTPOB UCITYCKAHUS https://m.edso0.ru/ff0c1550
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63 PagnoakTHBHOCTE U €€ BUJIBI 1 bubmorexa OK
s A https://m.eds00.ru/ff0c1672

Crpoenue atomHoro siipa. Hyknonnas bubmmoreka [JOK

64 1
MOJEIIb https://m.edsoo.ru/ffOc18ac

65 PannoakTuBHBIE TPEBpAIICHUS. 1 bubnmnoreka HOK
H3otonsl https://m.edsoo.ru/ffOclal4
KonTponbhas pabota no Teme

66 "DJIeKTPOMarHuTHOE MOJIE. 1
DNEeKTPOMarHUTHBIE BOJHBI.
KBanrtoBbie siBeHus"
DHeprusi CBs3u aTOMHBIX saep. CBsA3b bubmmoreka [JOK

67 1 1
MacChl U SHEPTUU https://m.edsoo.ru/ff0c2126
VYpok-koHpepenius "PaguoakTiuBHbIE
W3IIY9CHHS B IPUPOJIE, METUIIMHE,

68 TGXI}-IIEKG""H epHeIl)s[ );He F:TI/IIIia 1 bubmorexa LOK

. P P ' y https://m.edsoo.ru/ff0c1c58
JleiicTBUS paAliOaKTUBHBIX M3Iy4eHUN
Ha JKUBbIE OPTaHU3MbI"
OBUIEE KOJIMYECTBO YACOB I10 68 21
[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVI1 YYEHUKA

» dusuka, 9 knacc/ [lepeimkun A.B., I'ytauk E.M., O6mecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3narensctBo «IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

Meroanueckoe nocodue Peanuzanus o0pazoBaTeabHbIX IPOrpamMm 1o Gpu3nke
C UCIIOJIb30BaHUEM 000pYAOBaHUS IETCKOTO TexHonapka «lIIkonbHbII
kBaHTopuym» 7 — 9 kiacesl C.B. JlozoBenko T.A. Tpymuna

» dusuka, 9 knacc/ [lepeimkun A.B., I'yrauk E.M., O6mmecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEpHOE 00IIECTBO
«3narensctBO «lIpocBemienue»

COopHuK BOMpOCOB U 3a7a4 no pusnke 7-9 knaccel Jlykamuk B.1.
Pa3HOypoBHEBbIE CAMOCTOSITENbHBIE U KOHTPOJIbHBIE paboThl Kupuk JILA.
KontponsHo-u3mepurenbabie matepuansl H.M.3opun
YuebHo-MeToanueckoe nocoobue Mapon A.E. Jlpoda

HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

http://www.proshkolu.ru

http://school-collection.edu.ru

http://www/fizika.ru

http://www.fizika-class.narod.ru



