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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKE HA YpPOBHE OCHOBHOTO OOLIEro 00Opa3oBaHUs
COCTaBJieHA Ha OCHOBE MOJIOXKEHUU U TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHON MNpOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom deaepaibHON paboydel MporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

Copepxanue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (opMupoBaHUe
€CTECTBEHHOHAYYHOW TPAMOTHOCTH OOYYarOIIMXCS M OpPraHU3alUI0 H3y4YeHUs
¢u3MKN Ha AESITENbHOCTHOM OCHOBe. B mporpamme mo (usuke y4MTHIBAIOTCS
BO3MOXXHOCTH ydeOHOro mpeamera B peanmzanuu TpedoBanuit ®I'OC OO0 k
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOYy4EHHUs, a TAKKe
MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEJAMETOB Ha YpPOBHE
OCHOBHOTO 00TIIeT0 00pa30BaHUAI.

[TporpamMma no (u3MKe ycTaHaBIUBAET paclpesesieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO KjaccaMm), mpejjaraet NpuMEpHyI0 MOCIe0BaTENbHOCTD
U3Y4YEHUs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKaHUS U
yu€Te BO3PACTHBIX OCOOCHHOCTEH 00yUarOIINXCS.

[Iporpamma mo Qu3uke paszpaboTaHa C LEIbIO OKAa3aHUS METOIUYECKOM
MOMOIIH YYUTEIIO B CO3/IaHNU pabouel MporpaMMBbl 10 y4eOHOMY IIPEeIMETY.

®duszurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsi €CTECTBEHHOHAYYHBIX YYEOHBIX
IPEAMETOB, MOCKOJbKY (PU3MYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOILIECCOB U
SBIICHUM, W3y4aeMbIX XHUMHEH, OWOJOTHEH, acTpoHOMHEH U (U3UIECKOU
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHOHAay4YHYI0 KapTHHY MHpa,
IpenoCcTaBisieT HauOoJiee sICHble O00pa3lbl MNPUMEHEHHS HAayYHOTO METojia
MO3HAHUS, TO €CTh CII0C00Aa MOTYYEHHUsI JOCTOBEPHBIX 3HAHUI O MHUpE.

OpHa U3 TJaBHBIX 3a/lay (PU3MYECKOro OO0pa3oBaHUsI B CTPYKType OOIIEro
o0pa3zoBaHusl COCTOMT B (POPMHUPOBAHWU €CTECTBEHHOHAYYHOW TPAMOTHOCTH W
MHTepeca K HayKe y 00y4Jarouuxcs.

N3yyenne @u3uku Ha 0a30BOM ypOBHE IIpelrojiaraer OBJIaJEHUE
CIENYIOIMMUA KOMIIETEHTHOCTSIMHU, XapaKTEepPU3YIOLIUMU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U MOHUMATh OCOOCHHOCTU HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JIaHHBIE M MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJISl IOJIyYEHHS BBIBOJIOB.

[lenn w3yueHus (U3UKH HA YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
onpeznenensl B Konuenuuu mnpenogaBanusi yueOHoro mpenMera «@Dusuka» B
oOpa3oBareNbHBIX opraHuzanusax Poccuiickoii ®@enepanuu, peagu3yOIIMX



OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MPOrPaMMbl, YTBEPKAEHHOW pelICHUEM
Komnerun Munucrepctsa npocseiienusi Poccuiickoit deaeparuu (IpoTOKO OT 3

nekaopst 2019 r. Ne ITK4BH).
Hean usyyeHus pusuku:

npuoOpeTeHNE HWHTEpeca W CTPEMIJICHHS OOYyYalomuXxcsi K HaydHOMY
U3YUYCHUIO TPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYaJIbHBIX W TBOPYCCKUX
CIOCOOHOCTEM;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHHSI K OKPYKAIOIIUM SIBIICHUSIM;
dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTara H3y4YCHHS
OCHOB CTPOCHHS MaTEPUH M (PyHIaMECHTAJIbHBIX 3aKOHOB (DU3HKU;
dbopMHpOBaHUE TIPEACTABICHUN O poJid (DU3UKH I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TPEACTaBICHWH O  BO3MOXHBIX  chepax  Oymymiei
poeCCHOHANILHON ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, IMOATOTOBKA K
JTanbHEHIIIEMy 00YYCHHUIO B 3TOM HaIlPaBJICHUH.

JIoCTHOKEHME 3TUX MEJIel MporpaMmbl Mo (H3MKE Ha YPOBHE OCHOBHOTO
ob1rero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHUU  BEIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SIBJICHUSIX;

npuoOpeTeHne YMEHHUI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
UCIIOJIb30BaHUEM TOJTYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUA MPOCTEUINIUX pacy€THBIX 3a7ad ¢
UCTIOJIb30BAHUEM duznueckux MOJIeIIEeH, TBOPYECKUX u
NPaKTUKOOPHUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUI HAOIIOAATh MPUPOIAHBIC SBICHHUS U BBIIOJIHSITH OIIBITHI,
nabopatopHble  pabOThl M SKCIEPUMEHTAIBHBIE HCCIECIOBAaHUS  C
MCTIOJIb30BAHUEM M3MEPUTENBHBIX IPHOOPOB;

ocBoeHHE NpUEMOB paboThl ¢ MHPOpMaLUell PU3MIECKOro CoaepKaHUs,
BKJIIOYast UHPOPMAIIUIO O COBPEMEHHBIX AOCTHKEHUSIX (U3UKHU, aHAIHU3 U
KPUTHYECKOE OlIeHHBaHKE HH(POpMALUY;

3HAKOMCTBO €O c(hepamu TpoecCHOHATEHOMN NeATeTbHOCTH, CBI3aHHBIMHU
¢ (Qu3MNKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
TOCTIKEHUSIX (PU3NYECKON HAYKH.

Ha wusydenne ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOTO OOLIETO

obpazoBanmsi otBoauTcs B 9 Kkijmacce — 102 waca (3 waca B HeEmemo).

[Ipennaraemeiii B mporpamMme no ¢Gu3Mke rnepedeHb JadopaTOpHbIX padoT U
OTIBITOB HOCUT PEKOMEHIaTEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHbIX PabOT M ONBITOB C YYETOM HHIUMBUIYAIbHBIX OCOOCHHOCTEU
o0yyJaroumxcsi, Cucka SKCIEPUMEHTANbHBIX 33JaHuil, IpejaraéMblx B paMKax
OCHOBHOTO FOCYJIJApPCTBEHHOTO K3aMeHa 1o (pu3ukKe.



COJEPXAHUME OBYUYEHUA
9 KJIACC

Pa3nea 8. Mexannueckue siBJeHHUS.

Mexanuueckoe pABwkeHue. MarepuanpHag Touyka. Cuctema OTCU€Ta.
OTHOCHUTEJIBHOCTh MEXAHMYECKOTO JBHWKEHUSA. PaBHOMEpHOE NPSIMOJIMHEWHOE
nBukeHue. HepaBHoMepHoe npsMonuHeiHoe aBuwxeHue. CpeaHsas U MTHOBEHHAS
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBUKECHUH.

VYckopenue. PaBHOyckopeHHOe TMpsiMOsiMHEHOe aBmxkeHue. CBoOogHOE
nagenue. OnsITel ['anues.

PaBHomepHoe nBmxkeHue mo okpyxHoctu. Ilepuog m vacrota obpaieHus.
JIuneliHas u yriaoBas cKOpocTH. LIEeHTpOCTpEMHUTENBHOE YCKOPEHUE.

ITepsbiii 3ak0oH HbptoTroHa. Bropoi#t 3akon HeroTtoHa. Tpetuid 3akon HeroToHa.
[IpyHLIMT CynepnO3uLUN CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIbKEHHUS, CHUJIa
TPEHUS TIOKOS, IPYTUE BUJIbI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
najgeHus. JIBuxenue miaHeT BOKpyr Connua. IlepBas kocmuueckasi CKOPOCTb.
HesecomocTs u neperpysku.

PaBHoBecue matepuanbHON TOUKU. AOCOMIOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OCBIO BpaleHus. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne nmnyinbca. UMmynbe CHilbl. 3aKOH COXpaHEHHUS
UMITyJibca. PeakTUBHOE ABUKEHHE.

Mexannueckass pabota W MOIIHOCTh. PaboTa cui TsKeCTH, YHpPYrocTH,
Tperust. CBs3b dHepruu u padotsl. [loTeHnnanbHas sHEprus Teja, NOJHATOrO Hal
MIOBEPXHOCTHIO 3eMJin. [loTeHIIManbHast SHEprus cKaTtou npyxkuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW SHEPIHMHU. 3aKOH COXPAHEHUSI MEXAHUYECKOU
DHEPIUH.

Hemoncmpauyuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tella OTHOCUTEIBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHEHME NYTE€W W TPACKTOPUM JABUKEHUS OAHOTO M TOrO XKE Tela
OTHOCHUTEBHO PA3HBIX TEJI OTCYETA.

W3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>KeHUS Tella M0 OKPYKHOCTH.

HabGnrogenne MexaHn4ecKuX sIBJICHUM, MPOUCXOSIINX B CHCTEME OTCUETA
«Temexxka» 1npu €€ pPAaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCHUTEIIbHO KabnHeTa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCHUMOCTh YCKOPEHUS T€Ja OT MACChl Tela U JCHCTBYIOLIEH HAa HETO
CHJIBL.

HabGnronenue paBeHCTBa CUIT IIPU B3aUMOJIEHCTBUH TEJL.

M3meHenue Beca Tesa pyu yCKOPEHHOM JBH)KECHUU.

[Iepenaua uMiysibca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHust SHEPTUH MPU B3aUMOICUCTBUU TEll.

CoxpaHeHre UMITYJIbCca MPU HEYTIPYTOM B3aHUMOJICCTBUH.

CoxpaHeHHe UMITyJIbCa TPU a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.
Habmronenne peakTHBHOTO JIBUKCHHUS.

CoxpaHeHHe MEXaHUUECKON YHEPTHH MTPH CBOOOTHOM IMaICHUH.
CoxpaHeHrne MEXaHUYECKOW SHEPTUH NIPU JIBU)KEHUU TEJIA MOJ AEHCTBUEM
MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa W JajJbHEUIIEro paBHOMEPHOTO
JBHM>KCHUS IIAPUKA WA TEJIEKKH.

Omnpenenenue cpeaHed CKOPOCTH CKOJIbKEHUS Opycka WM JBUXKEHUS
HIapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OrnpeneneHue YCKOPEHHsl Tella MPU PaBHOYCKOPEHHOM JBHXKEHUU 10
HAKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH IYTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHUHU 0€3 HayalbHOU CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH 0e€3
HayaJbHONU CKOPOCTH IYTH OTHOCATCS KakK PsjJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE TPOMEKYTKH BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCHUMOCTH CHJIBI TPEHUSI CKOJIBKEHHS OT  CHJIB
HOPMAaJIbHOTO JJaBJICHHUS.

Omnpenenenne kodduIeHTa TPEHUS CKOJIBXKEHUS.

OnpeneneHue KECTKOCTH MPYKUHBI.

Onpenenenue pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM JBUKEHUU Tella
10 TOPU3OHTAIBHON IMOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
WCITOJIb30BAHUEM HEITOABUKHOTO H TTOJBUKHOTO OJIOKOB.

N3yueHne 3aKk0Ha COXpAaHEHUS SHEPTHM.

Pa3znen 9. Mexannueckune KoJ1e0aHus U BOJIHBI.

KonebarenbHoe nuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJECOAHUM: IEPHUO/I,
4acToTa, aMIUINTYJa. MaTeMaTudecKui U NPYKUHHBIM MasTHUKU. [IpeBpainenue
SHEPrUH MPHU KOJIeOATETFHOM IBUKEHHUH.

3aryxatomue — koieOanms.  BweiHYX)AeHHBIE — KoJieOaHuWs.  PesoHaHc.
Mexannueckne BOJHBIL. (CBoOMCTBAa MeEXaHMYECKMX BOJH. [IpomonbHbie W



NONEpEeYHble BOJIHBL. [[IMHA BOJHBI W CKOPOCTh €€ pacnpoCTpPaHEHUs.
MexaHn4yecKre BOJIHBI B TBEPAOM TeJle, CEUCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3Byka M BbicoTa TOHA. OTpaxeHue 3Byka. MHdpa3Byk u
yJIbTPa3BYK.

Jemoncmpauyuu.

1. HaGnronenue kosebaHuM Ten MOJA JACUCTBUEM CUJIBI TSKECTH U CHIIbI
YIOPYTOCTH.
Hab6mronenue xonebanumii rpy3a Ha HUTH U Ha TIPY)KUHE.
Habmronenne BeIHYK/I€HHBIX KOJI€OaHUI U pE30HAHCA.
Pacnpoctpanenue npo10iabHBIX U MOMEPEYHbIX BOJIH (Ha MOJIEIN).
Habnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKYCTHYECKHUI PE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpeneneHne dYacTOTBl HW TEpUOAA KOJEOAHWI MaTeMaTH4eCKOTo

MasiTHUKA.
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2. OmpeneneHue 4acTOThl U IEPHOJIa KOJIeOaHUI NMPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEpHOJia KOJIEOAHHUM MOABEUIEHHOTO K HUTH
rpy3a OT JJIMHbI HUTH.
4. HccnenoBanue 3aBUCUMOCTH NIEPUOAA KOJICOAHUM MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH IEpUO/a KOJEOAHUM rpy3a, MOABEHIEHHOTO K
HUTH, OT MacChl Ipysa.
6. OmpITbI, JEMOHCTPUPYIOLIME  3aBHUCUMOCTh  TMepuojaa  KoJjeOaHui
NPYKUHHOTO MasATHUKA OT MACChl Ipy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus cBOOOJIHOIO MaICHUS.
Paznen 10. DiaeKTpOMarHuTHOE 1MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHbI.
ONEeKTpOMarHUTHOE  MoJIe.  ODJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
JIEKTPOMArHUTHBIX BOJH. Illkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHHe
AIIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DJeKTpoMarauTHas npupoja csera. CKOpocTh cBeTa. BonHOBBIE CBOMCTBA
CBETA.
Hemoncmpauyuu.
1. CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopnsie padomul u onsimel.
1. W3ydeHue CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOUIBI0 MOOMIBHOTO
TenedoHa.
Pa3gen 11. CBeToBLI€E SIBJICHHS.



JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  [IpsmonmHenHoe
pacnpoctpanenue csera. 3atmeHus ComnnHna u JIynel. Otpaxenue cera. [lnockoe
3epKajio. 3aKOH OTPaKEHMS CBETA.

[Ipenomnenue cBerta. 3akoH npesnomieHUss cBerta. llosiHOEe BHyTpeHHEe
oTpaxxeHue cBeTa. MClnonapb30BaHME TIOJIHOIO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xox usyued B JmH3e. Onruyeckas cucreMa (Qoroamnmnapara,
MHUKpPOCKOIIa M Teneckona. ['Jla3 kak onTuyeckas cucTema. bium3opykocTs u
JATbHO30PKOCTb.

Paznoxxenne Oemoro cera B cnekTp. Omnbitel Hptotona. Croxenue
CIIEKTpaJIbHBIX LIBETOB. Jluciepcust cBeTa.

Jemoncmpayuu.

[IpssMONMHEHOE pacIpOCTPAHEHHUE CBETA.

OTtpakeHue cBeTa.

[Tosryuenue n300paxeHUi B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTuyeckuii CBETOBOJ,.

Xona mydeil B cobuparoliiei JnH3e.

XO0J Iy4yelr B pacCenBarOIIEeH JIMH3E.

[TosryueHnue n300paxeHU ¢ TOMOIBIO JIMH3.

[TpuHuun aeiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIIA.

10. Mopzens rinasa.

11. PaznosxeHue 6em1oro cBeTa B CIEKTP.

12. [lonmyuenue 6en0ro cBeTa MpU CIOKEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnsie padomul u onvimel.

1. HMccnepoBaHue 3aBUCUMOCTHM yrila OTPAKEHHs CBETOBOTO Jiyda OT YIUIA

naJeHUs.

2. W3ydeHue xapakTepuUCTHK N300pakeHHUs IPeIMETa B IIIOCKOM 3epKalie.

3. HccnenoBanue 3aBUCUMOCTH yTila MPEJIOMIICHHS CBETOBOIO Jy4a OT yIja

NIQJICHUS HA TPAHULIE «BO3yX—CTEKIION.

4. TlomyyeHnue n300pakeHUI C TOMOIIBIO COOMPAIOIICH JIMH3BI.
Omnpenenenre (GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOHMparoeit
JIMH3BI.

6. ONBITHI IO PA3JI0KEHNUIO OEJI0I0 CBETA B CHEKTP.

7. OnBITBI IO BOCHPUATHIO LIBETA MPEAMETOB NPU HUX HAOJIIOJECHUU dYepes
[[BETOBBIE (DPUIIBTPHI.

Pa3nen 12. KBanToBble siBJIeHHS.

OmnbiTel Pezepdpopaa u manerapHas mojenb aroma. Mojenb aroma bopa.
Hcnyckanue u norioieHye ceeta atoMoM. KBaHTsl. JIMHeW4YaTbie CIIEKTPBI.
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PanuoaktuBHOCTh. Anbda, Oeta- U ramma-usnydenus. CTpoeHue aTOMHOIO
anpa. HyxionHas wmopens atomHoro sapa. HW3ortonsl. PaanoaxTuBHBIE
npepaieHus. [lepron nonypacnana aTOMHBIX sIEP.

SAnepHbie peakuuu. 3aKOHBI COXPAHEHHUs 3apsJ0BOIO U MAacCOBOTO YHCEIL.
DHeprus cBsi3M aTOMHBIX sjep. CBsi3b Macchl W AHEpruu. Peaknuu cuHTE3a U
nenenusd saep. Ucrounuku sneprun ConHua u 3BE3 .

Snepnasa sHepreruka. JleMCTBHS pPAaWOAKTUBHBIX M3JIIYYCHUW Ha KUBBIC
OpraHu3MBbl.

Jemoncmpauyuu.

1. CrnekTpbl U3TYyYEHHUS U TOTIIOMICHUS.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp Bogopoa.

4. Habmonenue TpexoB B kamepe BunbcoHa.

5. Paborta cuéTunka HOHU3UPYIOMINX U3TYyUCHUI.

6. Perucrtpanus n3nydeHus: NpUPOJHBIX MUHEPATIOB U IPOIYKTOB.

Jlabopamopnsie padomul u onsimel.

1. HalnroneHue CrulonIHbIX U JIMHEHYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnepoBaHue TpPEKOB: M3MEPEHUE SHEPIUU YACTUIBI MO TOPMO3HOMY

nyTtu (1o poTtorpadusim).

3. M3mepenue pagnoakTuBHOrO (poHa.

IToBTOpPHUTEIHLHO-00001IAOIIIUI MOYJIb.

[ToBTOpUTENHEHO-0000MAIOIMINI MOYJTh TIPEAHA3HAYEH IS CHCTEMAaTH3aIlluN
U 0000meHWs TPEIMETHOTO  COACPKaHWSI ¥ OMbITa  JCSTEIHHOCTH,
PUOOPETEHHOTO MPU M3YUYCHUH BCETO Kypca QU3HKH, a TAaKKE IS MOATOTOBKU K
OCHOBHOMY TOCYJAapCTBEHHOMY »3K3aMeHY 1O (u3uke g OO0ydaromuxcs,
BBIOPABIIUX ITOT YYCOHBIN MpPEIMET.

[Ipy U3ydyeHUU JAHHOTO MOMYJSl PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUJIbI
NeSATETLHOCTH, HA OCHOBE KOTOPBIX 0OECIICUMBACTCS JOCTIKCHUE MPEIMETHBIX H
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  oOydeHus, (Gopmupyercs
€CTECTBEHHOHAY4YHasi TPAMOTHOCTb: OCBOEHHE HAy4YHBIX METOIOB HMCCIEIOBaHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJAJECHUE YMEHUAMH OOBACHATH (PU3MYecKue
SIBJICHUS, TPUMEHSS TOJIydEHHbIE 3HAHMS, pellaTh 3aJaud, B TOM YHCIE
KAUYE€CTBEHHbIC U AKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO JEATEIIBHOCTHBIM XapaKTep NAHHOTO pas3zesa peaau3yercs
32 CYy€T TOro, 4YTo OOYy4YaloNIMeCs BBIMOJHSAIOT 3aJlaHus, B KOTOPBIX UM
npearaercs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHUW pacro3HaBaTh M HAYYHO OOBSICHSTH
bu3ndecKue SBICHUS B OKPYKAIOIIECH MPUPO/IE U TTOBCETHEBHOM KU3HU;



UCITI0JIb30BaTh HAYYHBIE METO/Ibl MCCIIEIOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
qucIie JUIsl IPOBEPKU FUIIOTE3 U MOJyUYEeHUSI TEOPETUUECKUX BBIBOJIOB;
OOBSACHATh HAyYHbIE OCHOBBI HAmOOJEE BAXKHBIX JIOCTUKEHUU COBPEMEHHBIX
TE€XHOJIOTUI, HAIPUMED, TPAKTHUYECKOTO HCIO0JIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM HA OCHOBE 3aKOHA IMPEBPAILCHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenue (Hu3uKu Ha ypOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHUsS HAMpPaBICHO

Ha JJOCTH>KEHHME JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHbIX
pe3yibTaTOB.

B pesynbrare u3yuenus GpU3NKA HA YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus

y obydarorierocss OyayT copMUpOBaHBI CIICAYIONINE JTUYHOCTHBIE PE3yJIbTAThl B
JaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

- IPOSIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
buznueckoil HayKu;

- IICHHOCTHOE OTHOMICHUE K JOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpaskIaHCKOI0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

- TOTOBHOCTb K aKTUBHOMY y4YacCTHIO B 00CYK/I€HUH OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
buzukwy;

- OCO3HAaHHUE BAXHOCTU MOPAIbHO-3TUYECKUX MPUHIMIOB B JIESITEIHHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

- BOCHPHATHE ICTETHYECKUX KauyeCTB (PU3NUECKOW HAYKH: €€ TapMOHHYHOTO
MMOCTPOEHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

4) HEHHOCTH HAYYHOT'0 TIO3HAHMS:

- OCO3HaHWE UEHHOCTH (U3UYECKONM HAyKH KaK MOIIHOIO HMHCTPYMEHTA
IO3HAHUS MHPA, OCHOBBI PA3BUTHS TE€XHOJIOTHM, BAXKHEHIIECH COCTAaBIISIIOLIEN
KYJbTYPBHI,

- pa3BUTHE HAYYHOW JIFOOO3HATEIIBHOCTH, WHTEpeca K HCCIIEI0BATEIHCKOM
NEATEIIbHOCTH;

5) dopvupoBanMs  KYJbTYpPbl  3A0POBbSI H  3MOLHMOHAJBHOIO
0J1aronoJryyus:

- OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpa3a JKU3HHM B COBPEMEHHOM
TEXHOJIOTHUYECKOM MHUpPE, BAXXHOCTA TIPABWJI OE30MaCHOTO TOBEICHHS Ha
TpaHCIIOPTE, HA J0pOrax, C 3JIEKTPUUYECKUM M TEIUIOBBIM OO0OpYJOBAaHHEM B
JOMalIHUX YCIIOBHUSIX;

- chOpMHPOBAHHOCTh HaBBIKA pedJeKCUH, TMPU3HAHUE CBOEro MpaBa Ha
OImMUOKY ¥ TAKOTO K€ MpaBa y APYroro 4eJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHNS:

- AKTMBHOE Yy4YacTH€ B PEIIECHUU MPaKTUYECKUX 3a/lay (B paMKax CEMbH,
o0pa3oBaTeNbHON  OpraHu3aluy, Tropoja, Kpas) TEXHOJIOTMYECKOW U



COIIMAJILHOM HAIMPAaBJICHHOCTH, TPEOYIOIMX B TOM 4YHCIE U (PU3MUECKUX
3HAaHUM;

e - UHTEPEC K MPAKTUUYECKOMY M3YUEHUIO TPOQeCcCrid, CBI3aHHBIX C (DUUKOIA;

e 7)3K0JIOrM4€CKOro BOCIIUTAHUS

e - OpUCHTAIWS HA TPUMEHECHHE (DU3WYECKUX 3HAHWKA JIJIS PEIICHUS 3aJad B
o0JlacTH OKpy’Kalolllel cpeabl, IUIAHUPOBAHUS IIOCTYNKOB W OIICHKH UX
BO3MOXHBIX TTOCIIEJICTBUI I OKPYKAIOIIEH CPEIbI;

e - OCO3HAHHE TJIOOATHHOTO XapakKTepa JKOJOTUYECKHUX MPOOJIEM U MyTed X

peleHns;

e 8) azmanTanuM K HM3MEHAIOIMMCH YCJIOBMAM COLUMAJIBHON U NPUPOIHOH
cpeabl:

e - IOTPEOHOCTh BO B3aUMOJICHCTBUU IIPU BBINOJHEHUM MCCIEAOBAHUNA U
MPOEKTOB (PU3MUECKON HAIMPABICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTUX;

e - TIOBBILICHWE YPOBHSA CBOCM KOMIIETCHTHOCTH Yepe3 IPaKTUYECKYIO
NESATEIbHOCTD;

e - NOTPeOHOCTH B OPMHUPOBAHUU HOBBIX 3HAHHM, B TOM YHUCIEe (POPMYITHPOBATH
UJICHU, TIOHATHSI, TUTIOTE3bI O (PU3UIECKUX OOBEKTAX U SIBJICHUSIX;

e - OCO3HaHHE Ne(UIHUTOB COOCTBEHHBIX 3HAHWN M KOMIIETCHTHOCTEH B 001acTH
(1)5637197

e - IUIAHUPOBAHHE CBOETO pA3BUTHUS B NPHUOOPETEHUH HOBBIX (U3HUUECKUX
3HAHUM;

e - CTPEMJICHHE aHAIM3UPOBATH U BBISABIISATH B3AMMOCBSI3H MPUPOJIBI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIC C UCIIOJIb30BAaHUEM (DU3UYECKUX 3HAHUN;

e - OLIEHKAa CBOUX JEHUCTBUUA C Y4YE€TOM BIMSHHUS Ha OKDPYXAIOLIYI Cpeny,
BO3MOXHBIX TJI00QJIBHBIX MOCIEACTBUH.

METAINIPEIMETHBIE PE3YJIBTATbBI

B pesynabprare OcBOGHHS TPOTpaMMBI 1O (HU3UKE HA YPOBHE OCHOBHOTO
oOmrero oOpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTanpeIMeTHbIe
pe3yJIbTAaThl, BKIIOYAIOIINE I03HABATEIbHBIC YHUBEPCATIbHBIC yUeOHbIC ICHCTBHS,
KOMMYHUKAaTHBHBIC  yYHUBEPCAIbHBIC  Y4eOHBIC  JCHCTBUS,  PETYJIATUBHBIC
yYHHUBEpCAIIbHbIC Y4eOHBIC JICHCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jjornueckue A1eicTBHA:
e BBIABIATHP M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU OOBEKTOB
(s1BNIEHUN);



yCTaHaBIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(DUKAIUNA, OCHOBAHUS TSI
000011IeHUs ¥ CPaBHEHHUS;

BBISIBJISITH 3AKOHOMEPHOCTH U TTPOTUBOPEUHS B PaCCMAaTPUBAEMBIX (aKTax,
JAHHBIX U HAOJIIOJICHUSAX, OTHOCALIUXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH MTPUUYMHHO-CJICICTBEHHBIE CBA3M MPH U3YYCHUU (U3NYECKUX
SIBIICHUI ¥ MPOIIECCOB, JIeJaTh BHIBOJBI C MCIIOH30BAHUEM JETYKTHBHBIX
Y WHAYKTHBHBIX YMO3aKJIIOUEHWH, BBIIBUTATh THUIOTE3bI O B3aUMOCBS3SIX
(bU3UYECKUX BEIIMYNH;

CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO pemeHus: yueOHOW (PU3NYEeCcKOit
3a7aud (CpaBHEHUE HECKOJIbKMX BapHUaHTOB pEIIEHUs, BbIOOp Haumbosee
MOJIXOJISIIIETO ¢ YUETOM CaMOCTOSATEIHHO BBIICTICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/LCKHE JeCTBUA:

WCITOJIH30BATh BOIIPOCHI KaK MCCIICOBATEIHCKANA HHCTPYMEHT ITO3HAHMUS;
MIPOBOJIUTH 10 CAMOCTOSITETFHO COCTABIICHHOMY IIJIaHY OTIBIT, HECIIOKHBIN
Gu3MYECKU IKCIEPUMEHT, HEOOJBIIIOe WCCICIOBaHNE (DU3MIECKOTO
SIBIICHUS;

OIICHWBATh Ha TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaImro,
MOJIYYCHHYIO B XOJI€ MCCIICIOBAHUS W IKCIICPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
IPOBEIEHHOTO HAOIIOICHUS, OTIBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
MIPOIIECCOB, & TAKXKE BBIJIBUTATH MPEATIONOKECHUS 00 UX Pa3BUTHUU B HOBBIX
YCIIOBUSIX Y KOHTEKCTaX.

Pabora ¢ nndopmanmeii:

NPUMEHSTh Pa3JIMYHbIC METOAbI, MHCTPYMEHTHI M 3aIIPOCHI MPHU TIOUCKE U
orOope WH(GOPMANUK WM JAHHBIX C Y4ETOM MPEIIOKEHHONW ydeOHOM
dbu3ndecKoi 3a1a4u;

aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3IMYHBIX BUJOB U (DOPM MPEACTABICHUS;

CaMOCTOSITEILHO ~ BBHIOMpATh ONTHUMAIbHYIO (QopMy TpeaCcCTaBICHUS
uHPOpMAIlMM W WUIIOCTPUPOBATh pellacMble 3aJa4d  HECIOKHBIMU
cXeMaMu, IuarpaMmMaMu, HHOW rpaduKoi U UX KOMOMHAIIHSIMHU.

KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe 1elCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB Jad0paTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIICCTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHBIC HA PEHICHUE 3aJadd W TOJJICPKaHHE
0J1arokeaTeILHOCTH OOIICHUS,

COIOCTABJIAITh CBOM CYXICHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juaora, oOHapyKMBaTh Pa3Iu4He U CXOACTBO MO3HUIIHIA;



BBIPaXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABISATh PE3YIbTAThl BBIIOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHMS, IPOEKTA);

NOHMMAaThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHAHOH  H
WHAMBUAYAIbHONH pabOThl MpU PEIIEHUH KOHKPETHOW (U3NYECKOM
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW JI€ATEIbHOCTH, OPraHU30BbIBATH JIEHCTBUSA
no e€ JMOCTIKEHHUIO: paclpeleNiaTh pojiu, OOCYXIaTh MPOIECCH U
pe3yJbTaThl COBMECTHOM pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/ICH;
BBITMIOJIHATH CBOIO YacTh pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIPaBJICHUIO M KOOPJIMHUPYS CBOM JCHCTBUS C APYTUMH
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4€CTBO CBOETrO BKJIa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYaIHsIX, TPEOYIOIINX
TUTsl petieHust (GPU3NIeCKUX 3HAHUM;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TMOJXOJAX TMPUHATHS  PEHICHUIN
(MHIMBUAYyaTbHOE, TPUHSATHE PEHICHUS B TPYIINE, NPUHATHE PEIICHUIN
IPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM pEIIeHUs (PU3NIECKON 3a/1a4 UK
IJIaHa MCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIjIaracMbie BAPUAHTHI PEIICHUN;
Jienath BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpejiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIKEHUS  (HENOCTIIKEHHUS) pe3yJIbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY ONBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIOJIHEHUS
(U3MYECKOTO HUCCIIEOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YyJIbTATA LIEIU U YCIOBUIM;

CTaBUTh ce0s Ha MECTO JPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAay4HYIO TEMY, [IOHUMATh MOTUBBI, HAMEPEHMSI U JIOTUKY IPYIroro;
npuU3HaBaTh CBOE MPaBO Ha OIMMOKY IPU peHIeHUH PU3NYECKUX 3a/1a4 WU
B YTBEPKICHHUSIX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYTrOTO.



IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

UCIIOJIB30BaTh IMOHATHA: CHCTEMA OTCU€ra, MarepuajibHas TOYKa,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBHKEHHS, Ae(opmarius
(ympyrasi, NjgacTU4ecKas), TPEHHUE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTbh M MEPErpy3ku, LEHTP TSKECTH, a0COIOTHO TBEPAOE TEIIO,
LEHTP TSKECTH TBEPAOIO TEJla, PABHOBECUE, MEXAHUYECKUE KOJICOAHUS U
BOJIHBI, 3BYK, HMH(pPa3ByK M yJIbTPa3ByK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJa JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCITYyCKAHUS U IOIJIOIIEHUs, aib(a, OeTa- U raMMa-u3iIydeHus,
U30TOIIbI, IEPHASL SHEPTETHKA,;

pasnuyath SBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE NPSIMOJIMHEWHOE
JIBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BIKEHUE, CBOOOJIHOE
NaJIEeHUE TeJ, PABHOMEPHOE JIBHXKEHHE M0 OKPY>KHOCTH, B3aUMOJICHCTBUE
TEJ, PEaKTUBHOE IBW)KEHME, KOJEOATEIbHOE JIBUKEHHUE (3aTyXarouiue U
BBIHY/ICHHbBIE KOJICOaHMsI), PE30HAHC, BOJHOBOE JBHKEHHE, OTPAKEHHE
3ByKa, NPSIMOJIMHEMHOE pacClIpOCTPAHEHUE, OTPAKEHHE U IMPEIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHE CBETA, PA3I0KEHHE OEJI0ro CBETa B
CHEKTp M CJOKEHHE CIEKTPaJbHBIX I[BETOB, JUCIEPCUS CBETA,
€CTECTBEHHAsl PaJMOaKTUBHOCTb, BOZHMKHOBEHUE JIMHEHYATOIO CIEKTpa
U3JyUYEHUS) M0 OIMCAHMIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBIICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UUYECKUX SIBICHUH B
OKpy)XarolieM Mupe (B TOM uucie (U3UYECKUE SIBICHUS B IPUPOLE:
IPUIIUBBI U OTIIUBBI, IBUKEHUE TU1aHEeT COJTHEUHON CUCTEMBI, PEAKTUBHOE
JIBUKEHUE JKUBBIX OpPraHU3MOB, BOCIPUSATUE 3BYKOB IKUBOTHBIMH,
3eMJICTPSICEHUE, CEIUCMUYECKHE BOJHBL, I[yHAMH, 3XO0, LBETa T,
ONTHUYECKUE SBJICHHS B MPUPOAE, OMOJOTHYECKOE ICHCTBHE BHIMMOTO,
yJIbTPa(UOJETOBOIO M PEHTIEHOBCKOIO M3JIY4YEHHH, €CTECTBEHHBI
paZMOaKTUBHBIN (OH, KOCMHUYECKHE JIyud, PaJUOAKTHUBHOE H3IyUYCHHE
OPUPOAHBIX MHUHEPAJIOB, JEWCTBHE PAJAMOAKTUBHBIX W3JIyYEHUW Ha
OpraHu3M 4YEJIOBEKa), IMPU 3TOM IEPEBOJAUTH MPAKTUYECKYIO 3a7ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUECKUX
SIBJICHUU

OINKCHIBATh U3yUEHHBIE CBOMCTBA TENl U (PU3UUYECKUE SIBJICHMS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpeqHSsi U MTHOBEHHash CKOPOCTh Tejla Mpu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, NEPEMEIIECHHE, MYyTh, YIJIOBas



CKOpOCTb, CHJIa TPEHHMs, CUja YIPYrOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJEHUs, BEC TeEja, HUMIYJbC Tela, WMILYJIbC CHIIBI,
MEeXaHW4yeckas paboTa M MOIIHOCTb, IOTEHLHMAJbHAs SHEPrus Tena,
MOJIHATOTO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPIHsl CHKATOU
OpYKUHBI, KUHETUYECKash SHEprus, IOJIHAs MEXaHUYecKas JHeprus,
NEPUOA U YacTOTa KojeOaHuM, YIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, IOKA3aTelb MPEJIOMIICHUS CPEAbl), IIPU ONMCAHUU
IPAaBWJIBHO TPAKTOBATh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIMYUH,
0003HAaYeHHUSI W €IUHUIBI (U3NYECKUX BEIUYHMH, HAXOAUTh (OPMYIIBI,
CBSI3BIBAIOIINE JAaHHYIO (PU3MYECKYIO0 BEITUUYHMHY C IPYTMMH BEIMYHMHAMH,
CTPOUTH IPapUKN U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKkTepu30BaTh CBOMICTBa TeJ, (PU3NYECKUE SBICHUS U IPOLECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHUS YHEPIHH, 3aKOH BCEMHUPHOIO TSATOTEHUS,
OPUHLIUII CYNEPHNO3UIMN CHJI, TPUHLUI OTHOCHUTeNbHOCTH [anues,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] MMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsA0BOI0 U MacCCOBOI'O YHUCEI
OpU SAEPHBIX PEAKLUAX, HPU ITOM JaBaTh CIOBECHYH (OPMYJIUPOBKY
3aKOHA U 3aIIUCBIBATh €r0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBACHATH (PU3MYECKHE MPOLECChl U CBOMCTBA TEN, B TOM YHUCIE U B
KOHTEKCTE CUTYyallMil NMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
IPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTHYECKUX
IIaroB C OMOpPOM Ha 2—3 M3YyYEHHBIX CBOWCTBA (DHU3MUECKUX SIBICHUM,
buznyECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiatb pacy€THble 3amadd  (ONMMparoluecs Ha cucreMy u3 2-3
YPaBHEHHUI), UCIIONIb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAlIM3a YCIIOBUS 33Jaud 3alUCBIBATH KPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM M30BITOYHBIE JTaHHBIC, BHIOUPAThH
3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE IJISl PELICHHS], IPOBOJUTH PACUETHI U
OLICHMBATh  PEAIUCTUYHOCTh IOJYYEHHOTO 3HA4YeHHUs (PU3NYECKOU
BEJIMYMHBI,

pacrno3HaBaTb MpPOOJEMBI, KOTOpPbIE MOXXHO PpELIUTh IpU HOMOUIH
($u3NYECKUX METO/IOB, MCIOJb3Yysl OMUCAHHE HCCIECIOBAaHUS, BBIICIATDH
IpOBEPSIEMOE  TPEIINOJOKEHNE, OICHUBATh MPABHWIBHOCTh IOPSJIKA
IPOBEJCHUS  MCCIICJOBAHUS, [JeNaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (PU3UYECKUX SBICHUNA WU
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJIEOAHWN MPYNKUHHOTO
MasiTHUKA OT MAacChl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTH OT



aMIUIATYIbl MaJbIX KOJIEOAHUM, NPSIMOJIIMHENHOE paclpOCTPAHEHNUE CBETA,
pa3ioKeHue Oeoro CBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pAKEHUS B
IUIOCKOM 3€pKajie M CBOMCTB M300pa)K€HMs IIpeiMeTa B coOuparoiien
JUH3e, HAOMIOJEHUE CIUIOIIHBIX M JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITENILHO  COOMpaTh YCTAaHOBKY U3 HM30BITOUHOro Habopa
o0Opy/sOBaHUs, ONUCBIBATb  XOJ OObBITAa M  €ro  pe3yibTaThl,
(opMyJIMpOBaTh BHIBOBI;

IPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX U3MEPEHUH, OMpeesiss
CpelHee 3HAa4YeHHE H3MEpsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JUH3bI), OOOCHOBBIBATH BBIOOpP cHocoba H3MEPEHUS
(M3MepUTENBHOTO TTPUOOpA);

IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYHUH C
UCIOJIb30BaHUEM NPSAMBIX HM3MEPEHUN (3aBUCHMOCTb IyTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [BIKEHUU 0€3 HayalbHON CKOPOCTH, NEpUOAa
KOJIe0aHUN MaTeMaTH4EeCKOrO0 MAasiTHUKA OT JJIMHBl HUTH, 3aBUCHMOCTH
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeIoMJIEHHs] OT yIia
NaJcHUs): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITEIbHO COOMpaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCHMOCTH
bu3NYeCKuX BETWYWH B BUJIC TaONWIl U TpaduKOB, IEJIaTh BBIBOIBI IO
pe3yJibTaTaM MCCIIEA0BAHNUS;

IPOBOJNTHh KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOPOCTh M YCKOpEHHE Tella TMpH PaBHOYCKOPEHHOM JIBHXKEHUH,
YCKOpEHHE CBOOOJHOTO MaJeHUs, *KECTKOCTh MNPYKHUHBI, KOAIPPUIIUEHT
TPEHUSI CKOJBKEHMs, MEXaHHueckas padboTa M MOIIHOCTb, 4acTOTa H
nepuos KojaeOaHMM MaTeMaTH4ecKOro U IMPYKMHHOTO MAasiTHUKOB,
onTHYEeCKas Cwia coOuparomied JIMH3bl, PAJUOAKTUBHBIA  (HOH):
IUTAHUPOBATh HM3MEPEHHUs, COOUpaTh SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBITMIOJIHATh U3MEPEHHS, CIEAys MPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HAYEHUE BEJIMUYMHBI U AaHAJIM3UPOBATH ITOJIYYEHHBIE PE3YJIbTAThI C YUETOM
3aJIaHHOW MOTPEIIHOCTH U3MEPEHUM;

co0roaaTh npaBuia TEXHUKN 0€30IaCHOCTH IpU padboTe ¢ 1abopaTOPHBIM
obopynoBaHuEM;

pa3inuyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (QPU3UYECKUX MOJIEICH:
MaTepuagbHas TOYKa, aOCONIOTHO TBEPJOE TEJIO, TOUEYHBIH HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIAHETapHas MOJEIb aToMa, HYKJIOHHas
MOJIeJIb ATOMHOTO S/Ipa;

XapaKTepu30BaTh MPUHIUMBI JCUCTBUA HU3YYEHHBIX NpUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMNOpPOMl Ha HMX oOnucaHus (B TOM YHUCIE:
CHUJIOMETp, JaTUMKHU IIOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,



IXOJIOT, OYKH, TMEepHucKom, ¢oToanmapar, ONTHYECKHE CBETOBOJHI,
CIEKTPOCKOI, JO3MMETp, Kamepa BuibCcoHa), HCHONB3Yys 3HAHHS O
CBOMCTBaX (U3WYECKUX SBICHUH W HEoOXomumble (HU3HUECKHE
3aKOHOMEPHOCTH;

WCITOJIB30BATh CXEMbI U CXEMAaTUYHBIC PUCYHKU M3YUYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTEIHHBIX MPUOOPOB M TEXHOJIOTHUECKHX IPOIIECCOB
IpU PEHICHUH YYeOHO-MPAKTHYECKUX 3a/ad, ONTHYECKUE CXEMBI IJIs
MOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie U COOMpAIOIIEH TNH3E;
OPUBOAUTH  MPUMEPHl  (HAXOOWTh  WH(OpPMAIMIO O  TIPUMEpPax)
IPAKTHYECKOTO HCIOJIb30BaHUA (PU3UYECKUX 3HAHUNA B TMOBCETHEBHOM
JKU3HU Il oOecrieueHusi 6€301acHOCTU MPpU OOpallieHuud ¢ IprudopaMu H
TEXHHUYECKUMU YCTPOMCTBAMH, COXPAHECHHS 3I0POBbS U COOIIOICHUS
HOPM 3KOJIOTUYECKOTO MOBEJCHHSI B OKPY>KaIOIIEH cpee;

OCYIIECTBISATh TMOWUCK WHGOpMAIMu  (HU3UIECKOTO COACp)KAHUS B
HuTepHEeTEe, CaMOCTOATEIHHO (HOPMYIHUPYS TOMCKOBBINA 3aMpoc, HAXOAUTh
MyTH OTPEJENICHUs] JOCTOBEPHOCTH MOJYYCHHON MH(POpPMAIIMN Ha OCHOBE
UMEIONINXCS 3HAHUN U TIOTIOJTHUTEIIBHBIX UCTOYHUKOB,;

WCITIOJIH30BATh MPHU BHITIOTHEHUHN y4E€OHBIX 3aJaHUN HAYYHO-MOMYJISPHYIO
auTepaTypy  (pU3MUYECKOro CcoAepXKaHHs, CIPaBOYHbIE MaTEepHAIIbI,
pecypcol cetu MHTEpHET, BiIageTh NpuéMaMu KOHCIICKTUPOBAHUS TEKCTa,
npeoOpazoBaHust HHPOPMAIIUU U3 OJTHOW 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHMEHHBIC W YCTHBIE COOOILEHUS HAa OCHOBE
uHPOpMallMU U3 HECKOJbKUX HCTOYHUKOB (DPU3MUECKOrO COACpkKaHMUS,
nyOIMYHO NPEICTABIATh PE3yIbTaThl IPOESKTHOM MM MCCIIEA0BATEIbCKOM
NESATENIBHOCTH, TPH 3TOM TPAaMOTHO  HCIOJB30BaTh  W3YYCHHBIH
NOHSATUWHBIA ammapar Hu3y4aemMoro pasaena (U3MKH U COMPOBOXIAThH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM OcCOOEHHOCTEH ayAuTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Konrtpoabnbie IIpakTnueckue (ubp )
NporpamMmbl Bcero o0pa3oBarTejibHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHHUS
L1 MexaHH4eCKOe JBMKCHUE U CIIOCOOKI €TI0 10 0 1 Bbubnuoreka [JOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
1.2 B i 20 1 3
SAIMOSICHCTBHC T https://m.edsoo.ru/7f41a4a6
Bbubnuoreka [JOK
1.3 3 10 0 3
AKOHBL COXPATIeHHA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckune Ko0Je0aHus ¥ BOJHBI
Bbu6nmuoreka [JOK
2.1 M 0 7 0 3
CXAHIHECKUE KOICOAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXAHIHECKUE BOTHEL. SBYIK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 3. DiieKTpOMAarHuTHOE M0JIe M 3J1eKTPOMATHUTHBIE BOJIHbBI
31 DIEeKTPOMarHuTHOE MOJE U 6 0 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6

Pa3gen 4. CBeToBbIE AIBJIEHUSA




Bbu6nmuoreka [JOK

4.1 3aKOHBI pacpOCTPAHECHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIMH3BI 1 oNTHYECKHE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 PasnoxxeHue 6emoro cBera B CIEKTP 3 2 hitps-//m.edsoo.ru/7f4 1a4a6
Hroro no pazneny 15
Pa3znen 5. KBanTOBBIC SIBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanne u norjoneHne cBeTa aroMoOM 4 1 hitps://m.cdsoo.ru/7 41 adat
bu6mmoreka [IOK
2 1
> CTpoene aTomHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
Bbu6nuoreka [JOK
. )| 1
5.3 JIEPHBIE PEAKIIUU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pa3zaen 6. [loBTOpUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue u 0000IIEHNE COIEPIKAHUS 9 ) bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




HHOYPOYHOE INTAHUPOBAHHUE

9 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbBbIE
[}
J:;n Tema ypoka Beero Kontpoabnbie IIpakTuyeckue il:;:eﬂﬂﬂ :)lg;)bal;zl;:fenbﬂme
padoTsbI padoThI pecypenr
Mexannueckoe IBHKEHUE. | 0 0
MarepuanbHas TO4Ka
Cucrema orcuera. OTHOCUTEIBLHOCTD | 0 0 bubmuoreka [IOK
MEXaHNYECKOT'O IBMKECHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE NpAMONMHENHOE ) 0 0 bubmuotexa [JOK
JIBAXKEHUE https://m.edsoo.ru/ff0ad19a
HepaBnomMepHoe npsiMOTTUHEITHOE
nBukeHue. CpeHsst U MTHOBEHHas 1 0 0
CKOPOCTb
[IpssMonnHEITHOE paBHOYCKOPEHHOE | 0 0 bubmmoreka [JOK
JIBIOKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHENHOTO
PaBHOYCKOPEHHOI'O ABM)KEHUS. 1 0 0
I'padux ckopoctu
JlaGopatopHas pabota "OnpezneneHue
YCKOpEHUS Tella IpU ) 0 ] bu6nuorexa [IOK
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM 1ocKocTh"
CBobOonHoe nageHue Tei. OnbIThl | 0 0
lanunes
PaBHOMEpHOE NBUKEHUE 10 1 0 0 but6mmoreka [IOK




okpy>kHocTH. [lepros u yacrora
obparmenus. JInHeitHas u yrioBas
CKOPOCTH

https://m.edsoo.ru/ff0ael76

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 [IepBeiii 3axkon Herotona. Bektop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon Herorona. bu6muotexa [JOK
PaBHOelicTBYIOIIIAs cuia https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HproTOHA. bubnuorexa [IOK
Cynepniozunus cun https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npUMEHEHUE bubmunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbec
15 Chua ynipyrocti. 3akot I'yka Etptfsj?/ljzfeegsifgimaecﬂ
16 Pemenue 3agad mo reme «Cuna
YIPYTOCTH
17 JlaGopatopHas pabota «OnpezneneHue bu6nuorexa [IOK
JKECTKOCTH MPYKUHBD» https://m.edsoo.ru/ff0ace28
bu6nuoreka [JOK
18 Cha TpeHHs https://m.edsogm/fanﬂ38
19 Pemenne 3agau mo teme «Cua bubnuoteka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padoTta "Onpenenenue bubmmoreka [JOK
Kod(uimenTa TpeHU CKOTBKECHUS" https://m.edsoo.ru/ff0af8be
Pemienue 3agau no reme "3akoHbI
21 Herotrona. Cuna ynpyroctu. Cuna bubmmorexa LIOK
| https://m.edsoo.ru/ff0atb8e
TpPEeHHUS
22 Cuna TspKeCTH M 3aKOH BCEMHUPHOTO Bbubmuotexa [JOK




TATOTEHUS. Y CKOPEHUE CBOOOTHOTO
HaCHUS

https://m.edsoo.ru/ff0af044

VYpok-koHdpepenuus "/[Bmxenue ten

23 BOKPYT I'PAaBUTAL{MOHHOTIO LICHTPA
(Conueunast cucrema). ['amaktuku"
Pemenue 3agay mo teme "Cuia

24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmorexa OK
S— https://m.edsoo.ru/ff0af5{8

’5 [lepBas kocMHUecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTb u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepuaJIbHOW TOYKHU.
AOGCOmIOTHO TBEPAOE TEIO.

26 PaBHOBecue TBEpHOTO TENA C E;IESJ‘I/I;Ir(r)lT:;:;) l.[g/l;foafe%
3aKpeIIEHHOW OChIO BpAIllCHHS.
MowmenT cunsl. LlenTp TsxecTu
PaBHOBecue MmaTepuaJIbHOW TOYKHU.
AOGCOmIOTHO TBEPAOE TEIO.

27 PaBHOBecue TBEpIOTO TENA C
3aKPEIUIEHHOI OCBIO BpaIllCHUS.
MowmenT cunsl. LlenTp TsxecTu

73 Pemenne 3agau mo teme "MoMeEHT bubmunoreka LIOK
cuibl. Llentp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJILHOM paboTe MO

29 TeMe "MexaHU4eCcKOe JIBIKEHUE. bubmmorexa [OK
Bsaumoeiicraie ten” https://m.edsoo.ru/ff0b0408
KoHTponbHast pabota 1mo Teme

30 "MexaHn4yecKoe IBUKEHUE. bubmmorexa LOK

Bsanmonelictue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnynbe Tena. Umnynbse cuiibl. 3aKoH

31 COXpAaHEHUs UMITYJIbCA. YTIPYTroe U bubmorexa [IOK
N https://m.edsoo.ru/ff0b07fa
HEYIPYyroe B3auMo/IeHCTBUE
1 Pemenue 3agad no teme "3akoH bubmuoteka [JOK
COXpaHEHHUs UuMIyibca' https://m.edsoo.ru/ff0b096¢c
1 VYpoxk-koHpepennus "PeakTuBHOE
JIBU>KEHUE B PUPOJIE U TEXHUKE"
but6mmoreka [IOK
34 Mexannueckasi paboTa U MOIITHOCTh hitps://m.cdsoo.ru/ff0b0as4
35 PaboTa cuitbl TSKECTH, CHITBI bubmuoreka [{OK
YIPYTOCTH U CUJIBI TPEHUA https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CHITBI TPEHUS TIPH
PaBHOMEPHOM JIBUYKEHUU TeJa 10
TOPU30HTAJILHOM MTOBEPXHOCTH
37 CBsI3b 3HEPTUH U PaOOTHI.
IToreHunanbHas sHEprus
18 Kunernueckas sneprus. Teopema o bubnuoteka [JOK
KUHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHUS YHEPTHUH B
MEXaHHUKE
40 JlaGopatopHas pabora «3yueHue bu6nuorexa [IOK
3aKOHA COXPAaHEHUS SHEPTUNY https://m.edsoo.ru/ff0bl12fe
A1 KonebarenpHoE IBHKEHHUE B €TO bubnuoteka [JOK
XapAKTEPUCTUKA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KonedaHusl. Bbubmuotexa [JOK
Brinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b2010
43 MaremaTuueckuii U Ipy>KMHHBII




MassTHHUKHU

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuoaa KoaebaHui OT KECTKOCTH
HNPY>XKAHBI ¥ MACCHI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

JlaboparopHas pabota «Onpenenenue
YaCTOTHI M IEPUOA KOJIcOaHH
HPYXKHHHOTO MasTHHUKA»

bubmunoreka LIOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJICOaHH
rpysa, IOABELICHHOI0 K HUTH, OT
Macchl Tpy3a»

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

48

Mexaunueckue BoiHbl. CBOWCTBA
MEXaHU4eCKHUX BOJIH. [IpogosibHbIE 1
TIOIIEPEYHBIE BOJHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHpepennus "MexaHn4ueckue
BOJIHBI B TBEPAOM TEIIE.
CeiicMuueckue BOIHBI"

50

3Byk. PacnpocTpaHenue u oTpakeHne
3ByKa

51

Ypok-uccnenosanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

53

VYpoxk-koHpepennus "YabTpa3ByK u
nH(]pa3ByK B IPUPOJIE U TEXHHUKE"

bubmunoreka LIOK
https://m.edsoo.ru/ff0b23ca




[ToaroTroBka K KOHTPOILHOU paboTE MO

" bubmuotexa [JOK
54 TeMe "3aKOHBI COXPaHEHHUSI.
" https://m.edsoo.ru/ff0b25{0
Mexanuueckue KoieOaHusi U BOJTHBI
KonTtponbHas pabora no Teme
55 "3aKoHbI cOXpaHeHus. MexaHn4ecKue
KoJie0aHusl U BOJTHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bu6nuoreka [JOK
ONEKTPOMarHUTHHIE BOJIHBI https://m.edsoo.ru/ff0b2abe
57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
Ypoxk-konpepenuus "[lkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHue 31EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBA3U"
Ypok-uccnenosanue "M3yuenue
. but6mmoreka [IOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6e
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3a1au Ha onpeneneHme
60 YaCTOThI ¥ JJIMHBI 3JIEKTPOMarHuTHOM
BOJIHBI
DneKTpOMarHuTHast MPUPO/Ia CBETA.
. bubmuoreka [{OK
61 CxopocTth cBeTa. BoiHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 aCIpOCTpaHEHUE CBETA. 3aTME bubmmorexa LIOK
IPOCTPaHEHUE CBETa. 3aTMEHHUS
pacipoctp https://m.edsoo.ru/ff0b3658
Counia u JIyHsl
3aKoH OTpaK€HUs CBETa. 3epKaa.
but6mmoreka [IOK
63 Pemenue 3a1au Ha IpuMEHEHNE

3daKOHa OTpPAXCHUSA CBCTA

https://m.edsoo.ru/ff0b38c4




[Ipenomiienne cBeta. 3akoH

bubmunoreka LIOK

64 MIPEJIOMIIEHUSI CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
65 Hcnonp30Banue MOIHOTO BHYTPEHHETO ngjﬁ?:;;gg/lﬁfo b3cse
OTPa)KEHHUS B ONITUYECKUX CBETOBOAX
JlaGopaTtopHast padota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa IPETOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJIeHUus Ha
rpaHuLe "Bo31yX-CTeKI0""
Ypoxk-koHpepennus "Vcnons3oBanue
67 MOJTHOTO BHYTPEHHETO OTPaKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBS3b"
but6mmoreka [IOK
68 JIun3el. OnTHyecKas Cuila JIMH3bI hitps://m.cdsoo.ru/fOb3E2c
. but6mmoreka [IOK
69 [TocTpoenue n3o0pakxeHui B TMH3AX hitps://m.cdsoo.ru/fl0bddda
JlabopaTtopHas pabota "Onpezaenenue
70 (OKYCHOTO pacCTOSIHHSI M OTITUYECKOMN bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CWJIBI coOMparoteit JTUH3bI"
71 Ypoxk-koH(pepennus "OnTuueckue bubnmoreka [JOK
JIUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['1a3 kak onTuyeckas cucteMa. 3peHue buomorexa [IOK
https://m.edsoo.ru/ff0b4684
7 Ypok-kondepentus "JlepexTo
3penus. Kak coxpanuts 3peHue"
Paznoxxenne 6eoro cBeTa B CIIEKTP.
74 Onbrtel HetoToHa. CroxxeHnue Bubmmorexa [IOK

CIIEKTpaJbHBIX L[BETOB. /ucnepcus

https://m.edsoo.ru/ff0c0f4c




CBCTa

JlaGopaTtopHas pabota "OMBITHI 11O
pa3I0KeHuI0 OEJIOro CBETa B CIIEKTP U

but6mmoreka [IOK

75
BOCHPIBITHIO IBETA HIPESAMETOR HpH M https://m.edsoo.ru/ff0cOe2a
HaOJII0IeHUH Yepe3 [IBETOBbIC
¢bunpTpel"
VYpok-npaktukym "BoiHOBBIE
76 CBOICTBa cBeTa: qUCHEpCUs,
uHTepdepeHms u audpaxus”
77 OnpiTel Pezepdopaa v minanerapHast bubmmoreka [JOK
MOJEeIb aToMa https://m.edsoo.ru/ff0c12a8
78 IToctynarter bopa. Moaens aroma bopa
Hcnyckanue u morsouieHue cBeta
79 atomoM. KBauTebl. JInneiuaTeie bubmorexa OK
' ' https://m.edsoo.ru/ff0c144¢
CHEKTPBI
20 VYpok-npaktukym "Habmonenue bubmmoreka [JOK
CIIEKTPOB UCITYyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUBI bubmmorexa LIOK
8 A https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro sapa. Hyknonnas bubmmoreka [JOK
82
MO/IENTb https://m.edsoo.ru/ff0c18ac
23 PaanoaktrBHBIE TpEBpALLICHHUS. bu6nuoreka [JOK
M3oTtomnsl https://m.edsoo.ru/ff0clal4
24 Pemenue 3agau mo teme: bubnuoteka [JOK
"PagnoakTuBHBIE TpEBpaIICHHS " https://m.edsoo.ru/ff0c1b4a
85 [Tepuoxa nmonypacnana
26 Ypok-koHpepenus "PagnoakTuBHBIC bu6nuoreka [IOK

W3JIyYEHHUS B IPUPOAE, MEAULIMHE,

https://m.edsoo.ru/ff0c2126




TeXHUKe"

87

SnepHblie peakinu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOr0 U MaCCOBOTO
qucen

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

DOHeprus CBsI3U aTOMHBIX sAnep. CBA3b
Macchl ¥ DHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c1d7a

&9

Pewenue 3agau no reme "SnepHeie
peakuun"

90

Peakuuu cuHTe3a u neneHus saep.
Wcrounuku sneprun ConHua u 3BE371

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88

91

VYpoxk-koHpepennus "AnepHas
sHepreTuka. JlencTus
PaAMOAKTUBHBIX U3JIyU€HUN Ha JKUBbIE
OpraHu3msl"

92

[ToaroToBKa K KOHTPOJILHOM paboTe MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
ONEeKTPOMarHUTHBIE BOJTHBL.
KBanrtoBbI€ siBEeHUS"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas pabora no Teme
"DEeKTPOMarHuTHOE MOJIE.
ONeKTPOMarHUTHBIE BOJHBL.
KBanrtoBbIe siBeHUS"

94

[ToBTOpenue, oboOIICHNE.
JlaGopaTopHbie pabOTHI 1O KypCy
"Bzaumonencrtaue tea"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c245a

95

[ToBTopenue, 0000meHue. Pemenne
pacyeTHBIX U KAUeCTBEHHBIX 3aJ1a4 110
teme "TenoBble npouecchl”

but6mmoreka [IOK
https://m.edsoo.ru/ff0c2572




[ToBTopenue, 06001eHue. Pemenne

bubmunoreka LIOK
96 pacUETHBIX U KAYECTBEHHBIX 3a7a4 MO 1 0
o https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TenaoBeIx aBurareineci'”
[ToBTopenue, 00001eHue. Pemenne
bubmunoreka LIOK
97 pacUETHBIX U KQYECTBEHHBIX 3aa4 M0 1 0
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekTpoycTaHOBOK"
[ToBTOpEeHmE, 0600IICHNE.
98 JlaGopaTopHsIe pabOTHI ITO KyPC 1 1 bubmmorexa LOK
| patop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBbLIE SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 0 bubmmorexa [OK
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHHUKE
[ToBTOpenue, 0600meHue. Pabora ¢
100 TekcTamu 1o teme "Koiebanus u 1 0 bubmorexa LOK
) https://m.edsoo.ru/ff0c2e82
BOJTHEI
[ToBTopenue, 06o0menue. Padora ¢
101 TekcTamu 110 TeMe "CBeTOBEIE 1 buGnnorexa [IOK
" https://m.edsoo.ru/ff0c3044
SIBJICHHUS
[ToBTopenue, 06o0menue. Padora ¢
102 TekcTaMmu 110 TeMe "KBanroBas u 1 0
sanepHas pusuka'
OBHIEE KOJIMYECTBO YACOB I10 102 7

I[TPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» dusuka, 9 knacc/ [lepreimkun A.B., I'ythuk E.M., O611ecTBo ¢ orpaHuYeHHON
0TBETCTBEHHOCTHIO «/IPODAY; AkinonepHoe oduiectBo «M3aarenscTBo

«IIpocsemenue»

METOJNYECKHUE MATEPHUAJIBI VIS YUUTEJIA

METOAMYECKOE MocoOue ISl yUUTeNsl K yueOHUKY 1o pusuke A 9 kiacca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






