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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBJIeHA
Ha OCHOBE IOJIOKEHUIM U TPeOOBaHUI K pe3ysbTaTaM OCBOEHHS Ha 0a30BOM YpPOBHE
OCHOBHOM 00pa3oBaTenbHON Tporpammel, npencrasieHHbix B DI'OC 00O, a Takxke
yuétoM (penepanpHOI paboueid mporpaMMbl BocuTaHus U KoHIenuu npenoaaBaHus
ydeOHOoTO0 npenMeTa « Du3nKay.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBlieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHOHAYYHON IPaMOTHOCTH OOYYAIOIMXCS U OpPraHU3alvI0 U3y4eHUs! (PU3MKU
Ha JIeSITEIbHOCTHOM OocHOBEe. B mporpamme mo (U3MKe yYHUTHIBAIOTCS BO3MOKHOCTH
yyeOHOro mnpeamera B peanuzanuu TpedoBanuitk ®I'OC OOO k mIaHUPyEeMbIM
JUYHOCTHBIM M METANpeIMETHBIM pPe3yJibTaTaM OOYy4YeHHs, a TakKe MEXIPEIMETHbIC
CBSI3M E€CTECTBEHHOHAYUYHBIX YYE€OHBIX MPEAMETOB Ha YpPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHUs.

[Iporpamma no (pu3MKe yCTaHABIMBAET paclpeiesieHHe y4eOHOro mMarepuaia Io
rogaM oOyudeHus (MO Kiaccam), MOpeiaraerT MPUMEPHYI IOCIEI0BATEIbHOCTh
M3YUYCHHS] TEM, OCHOBAHHYIO Ha JIOTMKE PAa3BUTHUS MPEIMETHOTO COJEPKAHUA U YUETE
BO3PACTHBIX OCOOEHHOCTEN 00yYaroXCS.

[Iporpamma 1o ¢usuke paspaboTaHa C LENbIO OKa3aHUS METOAMYECKON MOMOLIN
YUYUTENIO B CO3JaHUU paboueil MporpaMMBbl 0 Y4EOHOMY MPEIMETY.

®dusnka SBISETCS CUCTEMOOOPA3YIOIIUM [IJIsi €CTECTBEHHOHAYUYHBIX YYEOHBIX
MPEAMETOB, MOCKOJIBKY (PU3MYECKHE 3aKOHBI Jie)KaT B OCHOBE IPOLIECCOB U SIBIICHUH,
M3y4aeMbIX XUMHEH, OUOJIOTHel, acTpoHOMUEH W (u3ndeckoil reorpadueid, BHOCUT
BKJIaJl B €CTECTBEHHOHAYYHYI0 KapTHHY MHUpPa, NpenocTaBisieT HauOosee SCHbIE
oOpa3lpbl MPUMEHEHUsT HAyYHOrO METOoJia IMO3HAHMS, TO €CTh Crnocoda MOJy4YEeHHUS
JOCTOBEPHBIX 3HAHUMN O MUPE.

Omna w3 raaBHBIX 3a7a4  (DU3WYECKOro O0Opa3oBaHMS B CTPYKType oOOIIero
o0pa3oBaHUsI COCTOMT B (OPMUPOBAHMHM €CTECTBEHHOHAyYHON TI'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yuenue ¢u3mku Ha 0a30BOM ypOBHE MPEANOJaraeT OBJIaJCHHE CIEAYIONIMMHU
KOMIIETEHTHOCTSAMM, XapaKTEPHU3YIOIIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OLIEHUBATh U MIOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UMHTEPIPETUPOBATH JAHHBIE M HCIOJIB30BaTh HAy4HBIC JOKa3aTEIbCTBA
JUTSI TIOJTyY€HUS BHIBOJIOB.

[enu nzyuenus: pu3uku Ha ypOBHE OCHOBHOTO OOIIIEro 00Opa3oBaHUs OMPEICICHBI
B Konmenmuu npenonaBanust ydeOHOro mpeamera «®Dusmka» B 00pa3oBaTEIBHBIX
Opra”u3ausax Poccuiickon Oenepauuu, peanu3yroLmx OCHOBHbBIC
oO1eo0Opa3oBareNbHble  OPOrpaMMmbl,  yTBEpKAEHHOM  pemennem  Koseruu



MunucrtepcTBa nipocBenierus: Poccuiickoit @enepamnun (mpoTokos oT 3 mekadbps 2019
r. No [TK4BH).
Heaun nzydyenus puznkm:

npuoOpeTeHNe UHTEPECa U CTPEMIICHHS] 00YUAIOIIMXCSl K HAYYHOMY M3YUYEHUIO
IPUPOABI, PA3BUTHE WX UHTEIJIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;
pa3BUTHE TPEJCTABICHUNA O HAYYHOM METOJI¢ TO3HAHUSA W (OPMHUPOBAHUE
HCCJIEI0BATENBCKOTO OTHOIIEHHSI K OKPYKAIOIUM SIBJIICHUSIM;

dbopMHpOBaHWE HAyYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa HU3yuyeHUsS OCHOB
CTpPOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHUe TMpEACTaBICHU O poiau GU3UKKA I pa3BUTHUS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHU;

pa3BUTHE MPEACTABICHUI 0 BOBMOXKHBIX cepax Oyaymiel npodeccuoHanbHON
JEsITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOM, MOATOTOBKA K JaJbHEHIIEMY 00YYEHHIO
B 3TOM HaIlpaBJICHUH.

JlocTikeHre 3TUX LEeJIed MporpaMmbl MO (PU3MKE HA YPOBHE OCHOBHOI'O OOIIErO
00pa3oBaHus 00ECIIEUNBACTCS PEIICHUEM CIICTYIONINX 3a1a4:

MpuOOpETEeHNE 3HAHUK O AWCKPETHOM CTPOCHHH BEIECTBA, O MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

npuOOpEeTeHNEe YMEHUM ONUCHIBATh M OOBSICHATH (PU3MYECKUE SIBICHUS C
HCITOJTh30BAHUEM TTOTYICHHBIX 3HAHH;

OCBOCHHE  METOJIOB  pEHICHUS  MPOCTEHIMX  pacd€THBIX  3amdad ¢
UCIIOJIb30BaHUEM busznuecKux MOJICIICH, TBOPUYECKUX u
IPAKTUKOOPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHHUU HAOIIOaTh MPHUPOIHBIC SBJICHUS W BBIMOJIHATH OIBITHI,
nabopatopHble  pabOTBl W DKCIEPUMEHTAJIbHBIE  HUCCIEJOBAaHUSI  C
HCITOJTb30BaHUEM N3MEPUTEITLHBIX PUOOPOB;

OCBOCHHE TMPUEMOB paboThl ¢ uHPOpMaluend (U3NYIECKOTOo COACpIKaAHUA,
BKJIOYasi MHGOPMAIIMIO O COBPEMEHHBIX JIOCTHXKEHUSX (U3NKH, aHAIU3 U
KPUTHYECKOE OIICHMBaHNE WH(OPMAITUH;

3HAKOMCTBO CO cdepamu MpodheCCUOHAIBLHOU NIEeSITENBbHOCTH, CBS3aHHBIMU C
(GU3UKON, ¥ COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKEHHUSIX
(bu3HUecKoi HayKu.

Ha wusyuenue ¢usuku (6a30BbI YpPOBEHb) HAa YPOBHE OCHOBHOTO OOIIETO

oOpa3zoBanust otBoautrcss B 9 «kjmacce — 102 yaca (3 wyaca B HeHemo).

[Ipennaraemplii B mporpamMme Mo (u3uke mHepedeHb JadopaTOpHBIX padboT |
OTIBITOB HOCUT PEKOMEHAATEIbHBIM XapakTep, YUUTENb JelaeT BBIOOp MPOBEACHUs
7a0opaTOpHBIX pabOT H OMBITOB C YYETOM WHAMBUAYaJbHBIX OCOOCHHOCTEH
oOydaromuxcs, CHUCKAa OSKCIHEPHMEHTANbHBIX 3aJaHuil, MpeajaraeéMblXx B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO dK3aMeHa 1Mo (U3UKeE.



COJAEPKAHUE OBYUYEHUA
9 KJTACC

Pasznea 1. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTh MEXAaHMYECKOr0 JABWXKEHUA. PaBHOMEpPHOE NPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mnpsiMonuHeliHOe jBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMXKEHHE O OKpYXHOCTH. Ilepumon m wactora oOpalleHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[lepBoii 3ak0H HptoToHa. Bropoi 3akon Herotona. Tpernii 3akon HeroTona.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYTUe BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. [lepBas kocmmyeckass CKOpPOCTb.
HesecoMocTh 1 nmeperpysku.

PaBHOBecue marepuasibHON Touku. AOcoioTHO TBEpAOoe Teno. PaBHOBecue
TBEPJIOIO TeJIA € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynbec tena. Mi3menenne mmmysbca. UMmysibe cuitbl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTMBHOE ABUKEHHUE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckarou npyxuHbl. Kunernueckas
sHeprus. TeopemMa 0 KMHETUYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMUeCKOro JBH)KEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHUSI NPSIMOJIMHENHOTO JBUKECHMUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.
HabGntonenue nBM>XeHMs Tela 0 OKPYKHOCTH.

o v bk~ w

HaOmronenne MexaHn4ecKux siBJICHUN, MPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» 1pu €€ PaBHOMEPHOM UM  YCKOPEHHOM JIBHKCHUU
OTHOCHUTEIHHO KabWHeTa (PU3MKH.



7. 3aBHUCHUMOCTb YCKOPEHHs T€Ja OT MacChl Tela U ACHCTBYIOUIEH HAa HEro
CHJIBI.
Habnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.
M3MeHeHne Beca Tela IMpu yCKOPEHHOM JBUKEHUH.

10. Ilepenaua nmmyJsibca Mpyu B3aUMOJICUCTBUU TE.

11. [IpeobpazoBanusi YHEPTUH NPH B3aUMOICUCTBUH TEJl.

12. CoxpaHeHHE UMITYJIbCA TPU HEYIIPYTOM B3aHMMOJIEHCTBHH.

13. CoxpaHeHre UMIYJIbCa TPU a0COIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

14. HaGnrofieHue peakTUBHOTO ABUKECHUSI.

15. CoxpaHeHre MEXaHUYECKOW SHEPTUU MPU CBOOOTHOM IaJICHUU.

16. CoxpaHeHHEe MEXAaHUYECKOW SHEPTUH MPU JBUKEHUU Teja Mo AEHCTBUEM

MPY>KUHBI.

Jlabopamopnvie pabomel u onvimel.

1. KoHcTpynpoBaHHe TpakTa Jis PAa3srOHa M JAJBHEUIIEr0 PaBHOMEPHOIO
JBUKEHUS [IAPUKA WIH TEJIEKKH.

2. OmnpenesieHHE CpPEeHEW CKOPOCTU CKOJIBKEHHUS OpycKa WIM JIBUXKCHUS
[IAPUKA 10 HAKJIOHHOW IUIOCKOCTH.

3. OmnpeneneHue YCKOPEHHsI Tela NPHU PAaBHOYCKOPEHHOM JABWKEHUHU 110
HAKJIOHHOM IIJIOCKOCTH.

4. HccnmenoBaHne 3aBUCUMOCTH IIyTH OT BPEMEHHM NPH PAaBHOYCKOPEHHOM
JBIKCHUU 0€3 HauallbHOM CKOPOCTH.

5. IlpoBepka TUIOTE3Bl: €CAM MpPU PABHOYCKOPEHHOM JBIKEHUH 0€3
HAa4aJIbHOM CKOPOCTH IIyTHM OTHOCSTCS KakK psAJ HEYETHBIX YHCEI, TO
COOTBETCTBYIOIIME MPOMEXKYTKH BPEMEHHU OJJUHAKOBBI.

6. HMccnenoBaHne 3aBUCHMOCTH CHJIBI TPEHHSI CKOJIBKEHUS OT  CHJIBI
HOPMAaJIbHOTO JTaBJICHHUS.

7. Omnpenenenne K0dPGUITMEHTA TPEHHS CKOJIbKECHHUS.

8. Omnpenenenue xECTKOCTH MPYKHUHBI.

9. Omnpenenenuie padOThI CUIIbI TPEHUS MPU PABHOMEPHOM JIBHIKEHHUH Teja MO
TOPU30HTAIBHON NOBEPXHOCTH.

10. OnpeenieHde  pabOThl  CHUJIBI  YNIPYTOCTH MpU  NOABEME Tpy3a ¢
UCIIOJIb30BaHUEM HETIOABMKHOTO U MOJBUKHOTO OJIOKOB.

11. 3yueHue 3aKOHa COXPaHEHHS SHEPTHH.

Pa3znea 2. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe nBrxeHne. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUI: TIEpUOI,
4acToTa, aMIUINTy1a. MaremMaTnyeckuil U NPy KUHHBIM MasATHUKU. [IpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBI. (CBOWCTBA MEXaHWMYECKUMX BOJH. I[IpomonbHble U



MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI © CKOPOCTH €€ PacnpOCTPAHEHUS.
Mexannyeckue BOJIHBI B TBEPJIOM TEJIE, CENCMUYECKUE BOJIHBL.

3Byk. 'pomMKkoCTh 3BykKa W BbicoTa ToHA. OTpakeHue 3Byka. MHOpa3Byk u
yJIbTPa3BYK.

Hemoncmpauuu.

1.

o v oA W

HaGmronenne xonebGaHWM TeI IIOJ JEHCTBHEM CHJIBI TSXKECTH M CHIIBI
YIPYTOCTH.

HabGmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.

HaGmroieHne BeIHYXI€HHBIX KOJIeOaHUM U pe30HaHca.

Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6mronenmne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

./Iaﬁopamopnbte pabomul u onvimol.

1.

7.

OnpeneneHue YacTOThl W TEpHoja KoJieOaHWH MaTEMaTHYECKOTO
MasiTHUKA.

OmnpeneneHue 4acTOThI U MEPUOAA KOJICOaHUN NPYKUHHOTO MasiTHUKA.
HccnenoBanre 3aBUCUMOCTH TIeproAa KOoJeOaHUN MOABEIIEHHOIO K HUTH
rpy3a OT JJIUHbI HUTH.

HccnenoBanre 3aBUCUMOCTH TIEpUoia KOJCOAHUM TPYKUHHOTO MAasITHUKA
OT MaccChl Tpy3a.

[IpoBepka HE3aBUCUMOCTH TIepHOja KoJIeOaHHWI rpy3a, MOABEHIEHHOIO K
HUTHU, OT MACChI Ipy3a.

OneIThl, JEMOHCTPUPYIONIME  3aBUCUMOCTh  TEpHOJia  KoJieOaHUM
MPY>KMHHOTO MasiTHUKA OT MACChl IPy3a U KECTKOCTHU MPYKHUHBI.
N3mepenne yckopeHusi CBOOOHOTO MaieHHUs.

Pa3zgeu 3. DiieKTpOMarHuTHOE 10J1e ¥ 3JIeKTPOMArHUTHbIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Hcmonb3oBaHue
AIIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOM CBSI3H.

DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA

CBCTA.

Hemoncmpauuu.

1.
2.

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BosHoBEIE CBOMICTBA CBETA.

Jlabopamopnwie pabomul u onvimol.

1.

N3yueHnne CBOMCTB 3JEKTPOMATHUTHBIX BOJH C TOMOIIBI0O MOOHMIIBHOTO
TenedoHa.



Pa3nen 4. CBeToBbI€ IBJICHUS.

JlyueBas  momenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmuenHoe
pactipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPaKEHUs CBETA.

[Ipenomnenue cBera. 3akoH MpeloMieHuss cBera. [lonHoe BHYTpEHHee
OoTpakeHue cBeTa. lcronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPaKEHUS B
ONTUYECKHUX CBETOBOAAX.

Jlunza. Xonm nyweit B nuH3e. OnTuyeckas cucrema (oToanmapara,
MHKpOCKOINIa M Tejieckona. ['ma3 kak omnrThuyeckas cucrtema. bin3opykocTs U
JaJTbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel HpioTona. Croxenue
CHEKTpaJbHBIX UBETOB. JlMcepcust cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomyyenue n300paxeHuil B IIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJlax.

[Ipenomnenue ceera.

OnTryecKkuil CBETOBO/I.

Xop tydeit B coOuparorieit JInH3e.

XO0J Ty4der B pacCEUBAIOIEH JIMH3E.

[TonyueHnne n300pakeHUI C TOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToarnmapara, MUKPOCKOTA U TEJIECKOIIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [lomyuenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopnwie pabomul u onvimol.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaX€HUsI CBETOBOIO Jydya OT yria
naJICHUs.

2. M3ydeHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IUIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHUMOCTH yrija MPEIOMIIEHUs CBETOBOTO Jiy4a OT yIJia
NaJICHUSI HA TPAHULIE «BO3YX—CTEKIIOM.

4. TlomydeHue M300paKEHH C TOMOIIBIO COOUPAIOIIEH JTHH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHUYECKOM CHIIBI COOMparomieit
JIMH3BI.

6. OMbITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETAa B CIEKTP.

7. OmbBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBbIE (DUIIBTPHI.

W O N U AW



Pasznen S. KBanToBbIC sIBICHUS.

OmnbiTel Pezepdpopaa u mmanerapHas mozenb aroma. Mogenb aroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uznydeHus. CTpoeHHe aTOMHOTO
anpa. HykioHHas wmoxaenb atomMHoro snpa. M3orombl. PannoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHeprervka. JleMCTBHUS paguOaKTHBHBIX HW3JIIYYEHUW HaA >KUBBIE
OpraHU3MBbl.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HabGmroneHue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopnvie pabomul u onvimel.

1. HalnroneHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUYEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTrUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJb MTPEAHA3HAYEH JI CUCTEMATU3aluu
u  0000mIeHUsT MPEIMETHOTO  COACPXKAHUS UM ONbITa  JACATEIbHOCTH,
MPUOOPETEHHOTO MPU U3YUYCHUH BCETO Kypca (PU3HKH, a TAKXKEe JJI MOJATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy Mo (u3uke i 00ydarommxcs,
BBIOPABIIMX ATOT yUYEOHBIN MpeaMeT.

[Ipy M3y4eHU AAHHOTO MOJYJIA PEATU3yIOTCSd U CUCTEMATHU3UPYIOTCS BUIBI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GopMHUpYETCs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEIOBAHMS
SBJICHUN TPUPOJLI U TEXHUKH, OBJAJACHUE YMEHUSMH OOBICHATH (PU3MUECKHUE
SBJICHUS, TPUMEHSS TOJyYEHHbIE 3HAHUSA, pelaTh 3aJaud, B TOM YHCIIE
Ka4E€CTBEHHbIE U SKCIIEPUMEHTAJIbHBIEC.

[IpyHIMOMATBHO JIEATEIIbHOCTHBIM XapaKTep NaHHOTO pa3zesia peaanu3yercs
32 CY4€T TOro, UYTO OOYydYaroIIMecs BBIMONHIIOT 3aJaHus, B KOTOPHIX UM
npeajaraeTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pAacClO3HABaTh M HAYYHO OOBSICHATH
buznyeckue BICHUS B OKPY>KaIOIIEH MPUPOE U MOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh HAYYHBIE METOJIbI UCCIEIOBAHMS (DU3HUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA IPEBPAILECHHS U COXPAHEHHMs BCEX U3BECTHBIX BHIIOB
DHEPI'UHU.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
POU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTpUOTHYECKOr0 BOCIIMTAHMSA:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTh K AKTUBHOMY YYacCTHIO B OOCYKJIEHUN OOIIECTBEHHO 3HAUMMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JEATEIBHOCTH
YUYE€HOrO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
IOCTPOEHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 NO3HAHUS:

- OCO3HAHHME IIEHHOCTH (PU3MYECKOM HAyKH KaK MOLIHOTO HWHCTPYMEHTa
ITIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJBTYPBIL;

- pa3BUTHE HAy4HOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 310POBbS M  JIMOLUMOHAJIBHOIO
0/1aromoJry4us:

- OCO3HaHUE LIEHHOCTH Oe30omacHOro oOpa3a MKU3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTU MpaBUi O€30IaCHOrO TOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, C AJIEKTPUUYECKHUM U TEIJIOBBIM 00OpYJIOBaHHWEM B
JIOMAIIIHUX YCJIOBUSAX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETro IMpaBa Ha
OLIMOKY U TAKOTO K€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOr0 BOCIIUTAHUS:

- aKTUBHOE Yy4YacTH€ B pEUIeHUM NPAKTHYECKUX 3a7ady (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUCHUIO MPOheCcCrid, CBI3aHHBIX C (PU3UKOMH;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAlMs Ha TMPUMEHEHHE (U3WYECKUX 3HAHUM MJIA pelieHus 3ajad B
0o0JIacTH OKpy>Kalollel cpeabl, IUIAaHUPOBAHUS TOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX IMOCIICICTBUN [T OKPYKAIOIIEH CPEBI;

e - OCO3HaHHME TJ00AIILHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM U MyTer uxX

pelIeHus;

e 8) amanTanmum K HU3MEHSIONIMMCSI YCJIOBHUSIM COLMAJHLHOM W NPHPOIHOM
cpeabl:

e - TOTPEOHOCTH BO B3aUMOJACHCTBUU TMPH BBIMOJHECHUU HWCCICAOBAHUN U
POCKTOB (DM3UYCCKOW HAIMPaBICHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSAM
TIPpYTHX;

e - TIOBBIIGHUE YPOBHSA CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUUYECKYIO
JIeSITEIbHOCTD;

e - MOTPeOHOCTH B (POPMHUPOBAHUU HOBBIX 3HAHMI, B TOM YHCIIE (POPMYIHPOBATH
UJIeU, IOHATHUS, TUIIOTE3bl O PUBNUECKUX OOBEKTAX U SABIICHUSX;

e - OCO3HaHME ACPUIMTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 00jacTu
bu3uKu;

e - IUIAHUPOBAHHME CBOEr0 pPA3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MYECKHUX
3HAHUM;

e - CTpPEMJICHHE aHAJIM3UPOBATh U BBISABIIATH B3aUMOCBSI3U MIPUPO/IbI, OOIIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOJIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e - OIEHKA CBOMX JCUCTBHM C YYETOM BIUSHHS HA OKPYXKAIOLIYIO Cpeny,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

B pesynbraTte OCBOSHHS TporpamMMbl IO (QHU3WKE HAa YPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocsi OyayT copMUpoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCAIbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4YCOHBIC  JCHCTBHS,  PETYJISTHBHBIC
YHHUBEpCAJIbHBIC yUCOHBIC JICHCTBHSI.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBnle JJornueckue JeficTBUA:
e BBISABIATHP M XapaKTepU30BaTh CYIIECCTBEHHBIC TMPU3HAKK OOBEKTOB
(s1BIEHUI);



yCTaHaBJIMBATh CYIIECTBECHHBIA MPHU3HAK KJIACCU(PUKAIINNA, OCHOBAHHMSI TS
0000IIeHHS U CPaBHEHMS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
TAHHBIX U HAOIIOICHUSIX, OTHOCSIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPHU HM3YYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
¥ WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh TUIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITeJIbHO BBIOMpATh CIOCOO pelieHus y4eOHoM Quiznueckoit
3amaun (CpaBHEHHE HECKOJBKUX BapHaHTOB pEIICHUs, BHIOOp Hamboee
MOJIXOJISIIIETO ¢ yUETOM CaMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

MICITOJIB30BATh BOIPOCHI KaK MCCIIEAOBATENbCKUI HHCTPYMEHT ITO3HAHMS;
IIPOBOJUTH 110 CAMOCTOSITENIBHO COCTABIEHHOMY IUIaHY OIIBIT, HECIIOMXKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOTrO
SIBJICHUS,

OLICHMBaTh HAa MPUMEHUMOCTh M JOCTOBEPHOCTh HH(OpMaLHIO,
NOJIyYEHHYIO B XOJI€ UCCIIEIOBAHUS NN SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBENEHHOIO HAOJIIOIEHU, OIIBITA, UCCIIEJOBAHMS,

IPOTHO3UPOBAaTh  BO3MOXKHOE JaJIbHEWIee pa3BUTHE  (PU3HUUECKUX
IPOLIECCOB, a TAK)KE€ BBIIBUTaTh IMPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJIOBHSIX U KOHTEKCTaX.

Pa6ora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALIMM WIA JIaHHBIX C Y4YETOM MpPENJIOKEHHOW Yy4eOHOU
bu3nYeCKOM 3a1a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJbHYIO (OpPMY MpEICTaBICHUS
uHpOpMalMM W WJUIIOCTPUPOBATH pellaeMble 3aJa4d  HECIIONKHBIMH
CXE€MaMH, AMarpaMMaMi, HHOU rpauKoi 1 UX KOMOMHALIUSMU.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

B XOJ€ OOCYXIeHUusi y4yeOHOro Marepuana, pe3yJibTaToB JIabOpaTOPHBIX
paboT U MPOEKTOB 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKAAEMON TEMBI U
BBICKA3bIBAaTh HJIEU, HAllEJICHHbIE HA pELICHUE 33Jaud M MOAJAEp KaHHe
OJ1aroKesIaTeIbHOCTH OOIIEHHUS;

COIMOCTABJIATh CBOM CYXXICHHUS C CYXACHUAMHU JPYIMX YYaCTHUKOB
JUanora, oOOHapyKUBaTh Pa3IUYME U CXOACTBO MO3UIIHIA;



BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
NyOJIMYHO TPECTABISTH PE3YJIbTAThI BHIIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCIIepUMEHTA, UCCIIEOBAHMS, IPOCKTA);

NOHUMATh W UCIOJIB30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUyaJdbHOW pabOThI TpPH PEHICHUH KOHKPETHOH (U3UUECKON
po0IeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIDKEHHIO: PACIpEeNeNATh POJH, OOCYXKIaTh MPOLECCH U
pe3yIbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS HECKOJIBKHX JIFOICH;
BBITIOJTHSTH CBOIO YacTh pabOThI, TOCTUTAsi KAYECTBEHHOTO PE3yJIbTara 1o
CBOEMY HAINpABJICHUIO W KOOPJAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/IbI,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMH MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENIHO C(HOPMYITHUPOBAHHBIM YYaCTHUKAMH B3aMMO/ICHCTBHSL.

Pel"yJIﬂTI/IBHl)Ie YHuBEpPCaJIbHbIC y‘leﬁﬂble ﬂeﬁCTBHﬂ

Camoopranusauus:

BBISIBIISATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTyalUsX, TPEOYIOIUX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX [OAXOAAX IPHUHATUSA  PELICHUN
(MHOUBUOYabHOE, NPUHATHE pPELIEHUS B TpYMIE, NPUHATHE pEIIEeHUMN
rpyIIoi);

CaMOCTOATENILHO COCTABJISITH AITOPUTM pelIeHUs GU3HUECKON 3aa4ul WIIH
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh IIPEIJIaracMble BAPUAHThI PELICHUM;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJ€KBAaTHYIO OLEHKY CUTYAllMU U IPEAJIAraTh IUIaH €€ U3MEHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS) pe3ysbTaToB
NeSITeNIbHOCTH, JaBaTh OLEHKY NPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(Gu3MYeCKOro HMCCIEOBaHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJILTATA LIEJIU U YCIOBHUSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejloBeKa B XOJAE CIOpa WM JTUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY JAPYIOro;
npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY NpU PEIIeHUH (PU3NUECKUX 3a/1a4 WIH
B YTBEP)KICHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPaBO APYIroro.



INPEAMETHBIE PE3YJIBTATBI

K xonIy 00ydeHus B 9 kjacce npeaMeTHBIC pe3yabTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHs, OTHOCUTEILHOCTh MEXAHWYECKOTO MBIMXKEHUS, Aehopmarius
(ympyras, mnjacTU4eckas), TpEeHHe, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh U NEPETPYy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEIO,
HEHTP TSKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHus U
BOJIHBI, 3BYK, HH(Pa3ByK M YJIbTPa3BYK, AJIEKTPOMATHUTHBIC BOJIHBI,
IKajga 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1alIbHO30PKOCTb,
CHEKTPhl UCIYCKaHUsI M MOTJIOIIEHUA, alib(a, OeTa- U raMMa-u3Iy4deHus,
W30TOIIBI, SIZIEPHAS DHEPTETUKA,

pasznuyaTh SIBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEWHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBWXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHUE 10 OKPY’KHOCTH, B3aHUMOJCHCTBHE
TE€J, PEAKTUBHOE JIB)KEHUE, KOJIEOATEIbHOE ABM)KEHHE (3aTyXaroliue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JBW)XEHHUE, OTPaKEHHE
3BYKa, NPSAMOJIMHEMHOE pacIpOCTPAHECHHUE, OTPAKEHHE U IPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3yIoKEHUE OEJIOro CBeTa B
CHEKTP M CJOXKEHUE CIEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAsl PAJUOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIIEKTpa
U3JTy4YEHHs]) 0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX TaHHOE (PU3UUECKOE SBJICHUE;

pacrno3HaBaThb NPOSBICHUE HW3YYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3UYecKHe SIBICHHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COJTHEYHOU CUCTEMbI, pEAKTUBHOE
JBUKEHUE JKUMBBIX OpPraHU3MOB, BOCIPHUATHE 3BYKOB JKHBOTHBIMU,
3eMJICTPSICEHUE, CEHUCMUYECKHME BOJHBI, I[yHAMM, D3XO, LBETa Tel,
ONTUYECKHUE SIBICHUSA B MpPHUPOJE, OMOIOrMYecKoe IeHCTBUE BUAMMOTIO,
yabTPadUOJIECTOBOTO W PEHTTCHOBCKOTO U3JIYYEHHM, €CTECTBEHHBIN
PaaNOAKTUBHBIN (OH, KOCMUYECKHE Jy4d, PaJUOAKTHUBHOE H3ITyUYEHUE
NPUPOAHBIX MHHEPAJIOB, JEHCTBHE pPANAMOAKTHBHBIX M3IYyYEHUH Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAMTH IMPAKTUYECKYIO 3aJadyy B
y4eOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBa (NPHU3HAKU) (PUINUECKUX
SIBIICHU;

OMKCHIBATh U3YyUEHHBIE CBOMCTBA TEN U (PUIUYECKUE SIBICHMS, UCTIOIB3YS
¢usznyeckue BENUYMHBI (CpeHSSi U MTHOBEHHAsi CKOPOCTh Tejla IpHU
HEPaBHOMEPHOM JIBMOKEHUM, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBAs



CKOPOCTb, CHJIa TPEHUS, CWia YNPYTOCTH, CUJa TSKECTH, YCKOPEHHE
cBOOOMHOTO TAJCHMs, BEC Tela, HUMIYJbC Tela, HWMIIYJIbC CHUJIBL,
MeXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS SHEPIUs CKATOU
OPYXKHUHBI, KUHETUYECKash SHEpPrusi, IOJHAs MEXaHM4YecKas >SHEpIus,
NEPUOJ U YacTOTa KoieOaHul, UIMHA BOJIHBI, TPOMKOCTh 3ByKa U BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTENIb MPEIOMIIEHUS CPEAbI), TP OMUCAHUU
IPABWJIBHO TPAKTOBATh (U3UYECKUN CMBICH HCIHOJIb3YEMBIX BEJIUYMH,
0003HaUYEHUs M EIUHULBI (PU3NYECKUX BEIMYMH, HAXOJUTh (HOPMYIIBI,
CBSI3BIBAIOILIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEJIMYMHAMH,
CTPOUTH rpaUKH U3yUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYNH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBICHUS U MPOIIECCHI,
UCITIOJIb3YsI 3aKOH COXPAHEHUs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
IOPUHIUI CYNEPHO3ULIUHA CHWJI, IPUHLUI OTHOCUTEIbHOCTH [ amwies,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMITYJIbCA, 3aKOHbI OTPAXEHUS U
MPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA Y 3aIIMChIBAaTh €0 MaTEMaTUYECKOE BBIPAKECHHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CHTyallud NPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUE U3 2—3 JTOTUYECKUX
[IaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (PM3MUYECKUX SIBICHHMH,
(bu3znyeCcCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (omHMpalIIHuecss Ha cucremy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLINE (HU3UUECKUE
BEJIMUMHBI: HA OCHOBE aHaJIM3a YCIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBIATh HEIOCTAIOIINME WIM U30BITOUHbIE JaHHBbIE, BHIOUPATH
3aKOHBI U (HOPMYJIbl, HEOOXOAUMBIE JIJISl PELICHMs], TPOBOAUTH PAcUEThl U
OLICHMBATh PEAJTMCTHYHOCTh IMOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJIUYUHBIL;

pacno3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO pEUIUTh NpPU MOMOUIU
($u3NYECKUX METO/IOB, MCIONb3Yysl OMHCAHME HCCIEJOBAHMS, BbIIEIATH
IIPOBEPSAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsJKa
MPOBENCHUS]  UCCIENOBAHUS, JIeNIaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OIBITOB;

OPOBOAUTH OMBITHl 1O HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
¢busznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3axkoHa HbproTOHa, 3akoHa
COXPAaHEHHUSl HHEPrHH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NpPYKUHHOTO
MasTHHKA OT Macchl Tpy3a U KECTKOCTU NMPYKUHBI U HE3aBUCUMOCTb OT



aAMIUTUTYIBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PAaCIIPOCTPaHEHUE CBETA,
pa3ioxeHue Oeloro CBeTa B CIEKTp, U3YUCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHs TpeaMeTa B coOuparomien
JMH3€, HAOJIOJEHUE CIUIOMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUECHHS):
CaMOCTOATENbHO CcOOMpaTh YCTAHOBKY M3 H30BITOUHOro Habopa
o0Opy/lOBaHUS, ONHUCHIBATH XOJ  OMNbITA U €ro  pe3yJbTaThl,
(GbopMyIHUpPOBATH BHIBOIHI,

MPOBOJUTH MPU HEOOXOJUMOCTH CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAaYeHUE Uu3MepsIeMOl BeIMYUHBI ((OKYCHOE pacCTOsSHUE
cobuparomieli JIMH3bI), O0OOCHOBBIBaTH BBIOOP crocoba HM3MEpPECHHS
(M3MepUTENHHOTO MMPUOOpPA);

IPOBOJAUTH HCCIEAOBAHUE 3aBUCHUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTH IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0O€3 HadalbHOM CKOpPOCTH, MEepHoja
KOJIe0aHUN MaTeMaTHYeCKOrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpaKEeHHUsl CBETa OT yrIila MaJCHUs W yria MpeIoMIICHHs OT yIJia
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (UKCUpOBaTh pe3yJbTaThl IOJIYYEHHOW  3aBUCHMOCTH
bu3MYecKuX BEIUYMH B BUJEC TaOJNHIl U T'papUKOB, JI€JIaTh BBIBOJIBI IO
pe3ynbTaTtaM MCCIeI0BaAHNUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJieHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUS] CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOr0o U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKasl Ccujga coOuparomeid JIMH3bI, PAJUOAKTUBHBIA  (OH):
IJIAHUPOBATh M3MEPEHUs, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJIHATh U3MEPEHUS, CIIeys MPEIIOKEHHON WHCTPYKIIUU, BHIYUCIISTH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTyUYEHHBIE PE3yIbTAThI C YUYETOM
3aJJaHHOW TOTPEIIHOCTH U3MEPEHUIA;

coOJII01aTh MpaBUjIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
00opy10BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YUYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuanbHas TOYKa, a0CONIOTHO TBEPJOE TEJIO0, TOUYECYHBIM HCTOYHUK
CBETa, JydY, TOHKAas IJIMH3a, TUTAHETApHAas MOJENTh aTroMa, HYKJIOHHas
MOJIeJIb AaTOMHOTO SI/IPa;

XapaKTEepU30BaTh MPHUHITUIBI  JEHCTBUS W3YYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpOM Ha HX OmHucaHusi (B TOM YHUCIE:
CIUIOMETP, MATYUKH TIOJOXKEHUS, PACCTOSHUS U YCKOPEHHS, paKera,



9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JO3UMETP, Kamepa BuiabCOoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKH M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
OpU pPEUICHUH Yy4eOHO-TIPAKTHUYECKUX 3a/ay, ONTHYECKHUE CXEMBI MJis
IOCTPOEHUS N300paXKEHUH B IIJIOCKOM 3epKajie U coOMparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  MHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJB30BaHUS (PU3MUECKUX 3HAHUUW B IOBCEIHEBHOU
XKU3HU 11 obecriedeHus: 0€30MacHOCTU MPHU OOpalleHUH ¢ MPUOOpaMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 30POBbSI H COONIOACHUS
HOPM 3KOJIOTUYECKOTO MTOBEIECHUS B OKPYIKAIOILEH CpEAE;

OCYIIECTBIATh MOUCK HMHPOpMAIMU (PU3NYECKOTO COJACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (HOPMYJIMPYSI MOMCKOBBIN 3aIpOC, HAXOAUTh
IyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJyYEHHOW MH(OpMALMU HA OCHOBE
UMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBINOJIHEHUN Y4E€OHBIX 3aJlaHUl HAyYHO-TIOMYJISIPHYIO
JUTEpaTypy (QU3MYECKOTOo COAEpXaHHs, CIPAaBOYHbIE MaTepHalIbl,
pecypcbl cetu HTEpHET, BiIaleTh NpUEMaMU KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHusg UHPOPMALMU U3 OJHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbBIC IMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOJIMYHO NMPEACTaBIATh PE3yIbTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NEeATEIbHOCTH, TMpPU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4yaeMoro paszaena (U3MKd U COMNPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ y4éToM O0COOEHHOCTEH ayIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undpoBbie
Ne ni/mm P Kourposbubie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3pen 1. Mexannueckue siBJICHUA
11 MexaHU4YeCKOe ABUKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B3aumoperictBre T 20 1 3
HMOACHETBHE e https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHEL COXpaHEHI https://m.edsoo.ru/7f41a4a6
Hroro o pazneny 40
Paznen 2. Mexannuyeckue Kojae0aHusi U BOJTHbBI
bu6mmoreka [IOK
2.1 M 0 7 3
CXAMMHACCIHE KOJCOAHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOIIIHL. JBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspen 3. DiieKTpOMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 9 bubnnoreka [JOK

SJICKTPOMArduTHBIC BOJIHBL

https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny



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

Pa3gen 4. CBeToBbI€ AABJICHUSA

4.1 3aKoHBI pacCpOCTPAHEHHUS CBETA 6 2 bubmmorexa [JOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTHYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3pen 5. KBanToBbI€e IBJICHUSA
bu6mmorexa [IOK
51 HcnyckaHue 1 MOTJIOUICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
5.3 SnepHble peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTte1bHO-00001a101IM I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB 11O 102 97

ITPOI'PAMME



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
https://m.edsoo.ru/7f41a4a6




IHOYPOYHOE IIVTAHUPOBAHUE

9 KUIACC
KosunvecTBO 4acoB DJIeKTPOHHbIE
[1]
Jl:;n Tema ypoka Beero Kontposbusbie IIpakTnueckue i[:;:enuﬂ :)I;l[()l;l;z?;fenbnme
padoThI padoThI pecypenr

1 MexaHuueckoe TBUKEHHE. 1
MarepuanbHas TO4Ka

5 Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubnnorexa [IOK
MEXAHUYECKOTO IBHKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE npsAMoOnMHEHHOE 1 Bu6mmotreka [JOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIrHEeHOe

4 nBikeHue. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubmmnoreka [HOK
JIBHXKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MpSMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM)KECHUSI. 1
I'padux ckopocTH
JlaGopaTtopHast pabota "Onpenenenne

7 YCKOPEHUS Teja Mpu 1 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh”

8 CBob6onHoe nagenue tei. OnbIThl 1
lanunes

9 PaBHOMEpHOE 1BUKEHUE TIO 1 bubmuoteka [IOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

okpyskHoctu. [lepron u yacrora
obOparmenus. JInHeitHas U yrioBas

https://m.edsoo.ru/ff0ael76

CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
1 IlepBeiit 3akon HeroToHa. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6mumoteka [JOK
PaBHoxelicTByOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuoreka [IOK
Cynieprio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka E;I[ZH/I//I;T:;(::)(])_IrOu/I:f Daeca?
16 Pemenue 3amay nmo teme «Cuna
YOPYTOCTH
17 JlaGopaTtopHas pabota «OrnpeneneHue bubnmnorexa [JOK
JKECTKOCTH IIPYKUHBD) https://m.edsoo.ru/ff0aee28
bubnnorexa [JOK
18 Cuna Tpetis https://m.edSO(])_.[ru/fanf738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bu6muoreka [JOK
Kod(dUIIMEeHTa TPEHUS CKOIbKCHHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agad mo reMe "3aKoHBI
21 Hprorona. Cuna ynpyroctu. Cuna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
22 Cuna TsKeCcTH M 3aKOH BCEMHPHOTO bu6muoreka [JOK



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TATOTEHUS. Y CKOPEHHE CBOOOHOTO

MageHus

https://m.edsoo.ru/ff0af044

Ypok-koudpepenuus "/[Bmxenue ten

23 BOKPYT I'PaBUTALIMOHHOTO LIEHTpa
(Conneunas cucrema). ["amakTuku"
Pentenue 3amau mo teme "Cuia

24 TSDKECTH Y 3aKOH BCEMUPHOTO bubmmorexa LIOK
S https://m.edsoo.ru/ff0af5f8

o5 [TepBas kocMHUYecKasi CKOPOCTb. bubnuorexa [IOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.
AOCOIOTHO TBEPIOE TEIIO.

26 PaBHOBecue TBEpaOTO TENA C EH6J_IHOTeKa LOK
JAKPEIUIEHOIT OChIO BPAIICHILA. https://m.edsoo.ru/ff0afe36
MowmenT cunsl. LlenTp Tsxectu
PaBHOBecue MaTepuaIbHOW TOUYKH.
AOCOoIOTHO TBEPIOE TEIIO.

27 PaBHOBecue TBEpOTO TENA C
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu

28 Pemenue 3agau mo reme "MomeHT bubmmoteka IIOK
cuibl. Llentp Tsoxect" https://m.edsoo.ru/ff0b02b4
[ToaroroBka k KOHTPOJIBHOM paboTe MO

29 TeMme "MexaHN4eCcKOe IBIKEHUE. bubmorexa [JOK
BaamvoneiicTaie Tex" https://m.edsoo.ru/ffOb0408
KonTpomnpHas pabota mo Teme

30 "MexaHu4ecKkoe JIBUKEHHUE. bubmmorexa LIOK

Bsaumoaetictsue tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Nmnynbe Tena. Umnynbsc cuiibl. 3aKoH

31 COXpaHEHHUs UMITYJIbca. YIIPYroe u bubmmorexa [JOK
. https://m.edsoo.ru/ffOb07fa
HEYNPYyroe B3auMOJICHCTBUE
Pemenue 3agau mo teme "3akoH bubmuorexa [IOK
32
COXpaHEHHUs uMIlyJbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenius "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
bubmuoreka [IOK
34 Mexannyeckas paboTa U MOIITHOCTh https://m.edsoo.ru/fiob0ag4
35 PaGota cuIIBI TSDKECTH, CHIIBI bubnunoreka LIOK
YIOPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabGopaTtopHas pabota «OrnpeneneHue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JBUKEHHUH TeJa M0
TOPU30HTAIBHOM MTOBEPXHOCTH
37 CBs13b SHEpruu U paboThI.
[ToreHunaneHas sHEprus
38 Kunernueckas sneprus. Teopema o bubnnorexa [JOK
KUHETUYECKON IHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEeHHs SHEPTUH B
MEXaHUKe
40 JlaGopaTtopHnas pabora «3yuenue bubmmoreka [JOK
3aKOHA COXPAaHECHUS YHEPT U https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHUE B €TO bubnunorexa LIOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
4 3aryxaromye KojaeOaHusl. bubnuoteka [JOK
Brinyxxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ffOb20f0
43 MaremMaTruecKkuil 1 NpyKUHHBINA



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0

MassTHHUKHU

44

45

VYpoxk-uccienoBanue «3aBUCUMOCTh
nepuojaa KoaebaHui OT KECTKOCTH
MPY>KUHBI U MAcChI Ipy3a»

[IpeBparenue sHepruu npu
MEXaHUYECKUX KOJICOaHUIAX

bubnmoreka [IOK
https://m.edsoo.ru/ffOb197a

46

JlaboparopHas pabota «Onpenenenue
Y4acTOThI U TIEpUOJIa KOJIeOaHMit
NPY>KUHHOTO MasITHUKa)

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

47

JlabopaTtopHas pabota «IIpoBepka
HE3aBUCHMOCTH NIEproJia KoJaeOaHmi
rpy3a, HOABEIIEHHOIO K HUTH, OT
Macchl rpy3a»

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

49

50

Mexaunueckue BoaHbl. CBOKWCTBA
MEXaHM4eCKUX BOJH. [IpogosibHbIE 1
MIOTIEPEYHBIE BOJTHBI

VYpok-koHpepeHuus "MexaHuueckne
BOJIHBI B TBEpAOM Teie. CelicMu4eckue
BOJIHBI"

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

bubnuoreka [{OK
https://m.edsoo.ru/ffOb21fe

51

VYpoxk-uccnenosanue "Habnronenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

53

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepeHmus "YnpTpa3Byk u
UH(Pa3BYK B IPUPOJE U TeXHHUKE"

but6mmorekxa [IOK
https://m.edsoo.ru/ffOb23ca



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

[ToaroroBka K KOHTPOJILHOM paboTe MO

bubnunorexa LIOK

>4 TeMe "3AKOHEI COXpAHEHI. https://m.edsoo.ru/ff0b25f0
Mexannyeckue KonedaHust 1 BOJIHbI"
KontponbHast pabora o Teme

95 "3akoHbI cOXpaHeHus. MexaHnueckue
KoJie0aHusl U BOJHBI"

56 DJIEKTPOMArHuTHOE MOJIE. bubnmnoreka HOK
DIIeKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJTH
Ypoxk-koudepennus "Llkana

58 AJIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp3oBanue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJI1 COTOBOI cBsA3U"
Ypok-uccnenosanue "M3yuenue

59 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C E:fg;?:g;?ﬁﬁf Ob2che
OMOMLIBI MOOMIILHOTO Tenedona" T '
Pemienue 3a1au Ha onpeneneHne

60 YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM
BOJTHBI
DneKTpOMarHuTHas MPUPO/Ia CBETA.

61 CxopocTtb cBeta. BonHOBBIE CBOCTBA brbmmorexa LIOK
csera https://m.edsoo.ru/ff0b31d0
Hcrounvku ceera. [IpsamonuneitHoe

62 pacmpocTpaHeHHe cBeTa. 3aTMEHUs Bubmmorexa [IOK
Counnia u JIyHbI https://m.edsoo.ru/ffOb3658
3aKOH OTpaXkeHUsI cBeTa. 3epKaJa.

63 Pemenue 3a1a4 Ha mpuMeHEHNE bubmmorexa LIOK

3aKOHa OTpaXCHUsA CBETA

https://m.edsoo.ru/ffOb38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomienue cera. 3aKkoH

bubnunorexa LIOK

o4 MPEJIOMIJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TommHOE BHYTpEHHEE OTPAKEHUE CBETA.
65 Hcnonp3oBaHre MOTHOTO BHYTPEHHETO bubmmorexa LIOK
https://m.edsoo.ru/ff0b3c5c
OTPaKCHHS B ONTHYECKUX CBETOBOIAX
JlaGopaTtopHas padota "HcciaenoBanue
66 3aBHCUMOCTH YTIJIa IPEJIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJICHUs Ha
rpaHuue "Bo3ayX-cTekiao""
Ypok-koHpepennus "Vcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPaXKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [{OK
68 JIunzel. OnTHyeckas cuiia JIMH3bI https://m.edsoo.ru/fOb3f2c
N bubnuoreka [{OK
69 [TocTpoeHue n300paxeHuii B THH3aX https://m.edsoo.ru/ffOb4dda
JlaboparopHas pabota "Onpenenenue
70 (bOKyleorl(o) paC(I:)TOSIHI/ISI U olim/lqecxoﬁ bubmmorexa LIOK
. https://m.edsoo.ru/ff0b4206
CHJIBI COOMpArOIIeH JTUH3BI"
71 Ypok-koHpepenmus "OnTuueckue bubmuoreka [IOK
JMH30BbIe TPUOOpPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubnmorera LHOK
https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "ledexts
3peHus. Kak coxpanurts 3peHue"
Pasnoxxenne 6emoro cBeTa B CIEKT.
74 Omnertel HetoToHa. CrokeHue bubmmorexa LIOK

CIIEKTpaJbHBIX I[BETOB. /ucnepcust

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c

CBCTa

JlaGopaTtopHas pabota "OMbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H

bu6nmoreka [IOK

& BOCTIPIIITHIO IBETA HIPEMETOR Hpi Hx https://m.edsoo.ru/ff0c0e2a
HaOJII0IEHNH Yepe3 [IBETOBbIC
bmbTpe"
VYpoxk-npaktukym "BoiaHoBbIE
76 CBOWCTBA CBETA: IUCIIEPCHS,
uHTephepeHys u audpaxus’”
77 OmnbiTel Pezepdopaa v mianerapuas bubmmoreka [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 ITocrynater bopa. Moaens atroma bopa
Hcnyckanue u MOTJIOUICHUE CBETa
79 aromoM. KBantsl. JIuHeiuarsie bubmmorexa [JOK
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 Ypok-npaktukym "Habmnronenue bubmuoreka [IOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagnoakTHBHOCTE U €€ BUOBI bubnmorexa HOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue atomHoro sapa. Hyknonnas bubmuoreka [JOK
MOJICITb https://m.edsoo.ru/ffOc18ac
83 PanuoaxkTuBHBIE TPEBpAIICHHUS. bubmuorexa [JOK
N3oTtonbl https://m.edsoo.ru/ffOclal4
84 Pemienue 3aga4 mo teme: bubnunorexa LIOK
"PanuoakTuBHBIE peBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmaga
86 Ypok-koH(pepennus "PaguoakTrBHBIC bubnmnorexa [JOK

W3JIy4eHHs B IPUPOJE, MEIULIMHE,

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126

TeXHUKe"

87

88

SlnepHblie peakiu. 3aKOHbI
COXpaHEHHUS 3apsiI0OBOI0 U MaCCOBOTO
qHcel

OHeprus CBsI3U aTOMHBIX s1iep. CBA3b
MAacChl U SJHEPTHH

bubnmoreka [IOK
https://m.edsoo.ru/ff0c1c58

bubnunoreka LIOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3agau no reme "Snepueie
peakuun"

90

91

92

93

Peakuuu cunTe3a u neneHus suep.
Wcrounuku sHeprun ConHua v 3BE311
Ypok-koHpepenus "Anepuas
sHepreTuka. JleicTBus
pPaZMOaKTUBHBIX U3TyUYEHUI HA KUBbIE
OpraHu3mbI"

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "DJIEKTPOMAarHUTHOE TOJIE.
ONEKTPOMAarHUTHHIE BOJIHBI.
KBanToBbI€ ABIIEHNA"

KonTponbHas pabora no teme
"DeKTpOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHbHIE BOJIHBI.
KsanroBsble sBieHns"

bubnuoreka [{OK
https://m.edsoo.ru/ff0c1e88

bubmmoteka IIOK
https://m.edsoo.ru/ff0c223e

94

[ToBTOpeHme, 0600IICHNE.
JlaGopatopHbie pabOTHI IO Kypcy
"B3aumopeicTeue ten"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o600eHNe. Permenune
paC‘-IeTHI)IX 1 KAQYCCTBCHHBIX 3aJ1a4 110
teme "TeruoBreie mporecch"”

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c2572



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572

[ToBTopenue, 0600mmenue. Permenne

bubnunorexa LIOK
96 PacYeTHBIX M KAYECTBEHHBIX 3a/1a4 10 1
. https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TemioBeIx gBUraTesci"
[ToBTopenue, 0600menue. Pemenne
bubnunoreka LIOK
97 pacCUETHBIX U KQUECTBEHHBIX 3a1a4 110 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycraHOBOK"
[ToBTOpEHME, 000OIICHHE.
98 JIaGopatopHble pabOTHI 110 KYpC 1 1 bubnnorexa LHOK
" patop P " ypey https://m.edso0.ru/ff0c2¢52
CBeTOBbBIE SIBJIICHUS
[ToBTOpenue, 0606meHNe. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 bubnnorexa [IOK
N https://m.edsoo.ru/ffOc2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTOpenue, 0600meHNe. PaboTa ¢
100 Texkcramu 1o teMe "Konebanus u 1 bubmorexa HOK
| https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 0606menue. Padota ¢
101 TexcTamu 110 Teme "CBeTOBEIE 1 bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0606menue. Padota ¢
102 TekcTamu 110 Teme "KBanroBas u 1
anepHas pusuka"
OBIHIEE KOJIMYECTBO YACOB 11O 102 97

ITPOI'PAMME



https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044




OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

o Ousmka. 9 xkjacc: y4eOHHWK s oOmieoOpa3oBar. yupexaeHui/ A.B.
[1éppimkun, — M.: [Ipocsemenne

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

o dmsuka. 9 kimacc: yueOHHMK g oOmieoOpas3oBaT. yupexacHui/ A.B.
[T€ppimkuH. — M.: [IpocBemienne

o O@msuka: JugakTudeckwe wmarepuanbl. 9 Kimacc: y4eOHO-METOAMYECKOE
nocobue/ A.E. Mapon, E.A. Mapon, — M.: [Ipoda

o ®usuka. COOpHUK BOIMPOCOB U 3ama4 9 ki.: yueOHoe mocooue/ A.E. Mapom,
E.A. Mapon, — M.: [Ipoda

e (COopHuk 3ama4d no ¢usuke: 7-9 ki.: k yueOHuky A.B. Ilepbimknna «Puznka
— 7, 8, 9/ A.B. Ilépbimkun / coct. I'.A. JlonnoBa — M.: N3aaTenscTBO
«DJK3aMeHn»

e O@uszuka. 9 kmacc. Tectsl k yueOHuky A.B. Ilepsimkuna/ H.K. Xannanos,
T.A. Xannanona -. — M.: [Ipoda

e -COopHHK BOMPOCOB U 3ajia4 1o ¢usuke. 7-9 kiaccel.: yueObnoe nocooue/ A.E.
Maposn, C.B. Ilozoiickuit — M.: [Ipoda

e Ousuka: /lnarnoctuyeckue padotel k yueOHuKy A.B. Ileppimkuna «®@usnka. 9
KJ1acc»: ydeOHo-meToandeckoe nocoodue/ B.B. Illaxmarosa, O.P. Illedep. —
M.:dpoda

o Ousmka. 9 kiacc: pabouass Tetpanb k yueOnuky A.B. Ilepermkuna/ T.A.
XannanoBa, H.K. Xannanos. — M.: [Ipoda

e A.B.Ileprimkuna/ B.A. KacsnoB , B.®. ImutpueBa — M.: JIpoda

o duszuka. 9 wI.:. TeTpamb s JlabopaTOpHBIX paboT k ydeOHuMKy A.B.
[lepeimkuna/H.B. ®unonosuu, A.I'. Bockansu. —M.:JIpoda

e KOHTpOJBbHBIE U CaMOCTOSTENbHBIE Pa0OThI MO (u3uKe. 9 Kiacc: K y4COHUKY
A.B. Tleppimkuna «®duszuka. 9 kmacey. ®I'OC, (k HoBomy yueOHuky) / O.U.
I'pomiieBa - M.: I31aTenbCcTBO «DK3aMEH

e ®dmsuka. 9 k1. Metonuueckoe nocodbue / H.B. ®unonosuu. — M.: [Ipoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
« bubnmoreka uudppoBoro 006pa3oBaTeIbHOrO0 KOHTEHTA. — PexxuM ocTtymna:
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-
8a3b664814b67e7d
* Enunas komuiekuus uu@poBbIiX 00pa3oBaTesbHbIX pecypcoB. — Pexum gocryna:
http://school- collection.edu.ru
» OenepalibHBIN HEHTP HHPOPMAIIMOHHO-00Pa30BaTEIBHBIX PECYPCOB. — Pexum
nocryna http://www.fcior.edu.ru/



https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
https://academy-content.apkpro.ru/lesson/d6851966-c4bf-4374-8a3b664814b67e7d
http://www.fcior.edu.ru/

* [{udposrie oO6pazoBaTenbHbIC peCypChl. — Pexxum nocTyna:
http://www.openclass.ru






