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HOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM MpPOTpaMMbI, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuemnuun npenoaasanust yaeOHoro npeamera «Duznkay.

Conepxkanue mnporpamMmbl 10 (QH3MKE HampaBlieHO Ha (opMUpOBaHUE
€CTeCTBEHHO-HAYYHOW I'PaMOTHOCTH OOYYAlOIIMXCS W OPraHU3alfi0 H3y4YeHUS
¢u3MKN Ha JAESITENbHOCTHON OcHOBe. B mporpamme mo Qusuke y4uTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpeamera B peanusanuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMbBIM JIMYHOCTHBIM U METAINPeIMETHBIM Pe3yJibTaTaM O0yUYeHHUs, a TaKKe
MEXXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYyYHBIX yUEOHBIX NPEJIMETOB Ha ypPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpeajaraeT NpUMEpHYIO MOCIe0BATEIbHOCTD
U3y4eHHUs] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS NPEIMETHOTO COJICpKAHUSI U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00yJaroIXCsl.

[IporpaMma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YUYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IIpEeIMETY.

dusuka ABISETCS  CUCTEMOOOPA3YIOMIMM  JUIsI  €CTECTBEHHO-HAYUHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB
W SBJICHWM, M3ydYaeMbIX XUMHUEH, Ouosioruei, actpoHomued u GU3HIECKON
reorpaduell, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpa3lbl MPUMEHEHHUS HAyYyHOTrO METOo/a
MO3HAHUS, TO €CTh CII0CO0a MOTyYeHHs TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 IMMaBHBIX 3a7a4 (pU3HUEcKOoro oOpa3oBaHHsS B CTPYKType OOIIEro
o0pa3zoBaHus COCTOMT B ()OPMHPOBAHHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe y 00y4yarouuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoOiaraeT OBJAJECHUE
CIIEAYIOUIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIIEIOBAHMS;

e MHTEPNPETHPOBATh  JAaHHBIE W  HCIOJB30BaTh  Hay4yHbIE
JI0Ka3aTeIbCTBA JJIsl TIOJTYUYECHHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIIero oOpa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anuax Poccuiickoit ®@exepanuu, peamTu3yOIIMX
OCHOBHBIE  00I11e00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKAEHHOM pelieHueM



Komnernn MunucrepcrBa npocsenienus: Poccuiickoit @enepanuu (mpoToKoa ot 3
nekaopst 2019 r. Ne ITIK-4BH).

Hean usyyenus pusuku:

e IPUOOpETEHHE HHTEpEca U CTpPEMJICHUS OOydarolUXCsl K HaydHOMY
U3YYEHUIO NPUPOJbI, PA3BUTUE HUX HHTEJUIEKTYaJbHBIX M TBOPYECKHUX
CIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
UCCJIEJOBATEIBCKOIO OTHOIIECHHUS K OKPYKAIOLIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOI'O MHPOBO33PEHMSI KaK pe3ysbTaTa H3Yy4YECHMs
OCHOB CTPOEHMS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (PU3UKU;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3UKK AJS PA3BUTHS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

e Dpa3BUTME  TMPEACTAaBICHUH O  BO3MOXHBIX  cdepax  Oyayuieit
npo(heCcCUOHATIBHON J1eATENbHOCTH, CBSI3aHHOM C (PU3MKOM, OArOTOBKA K
JanbHeneMy oOy4eHHUIO B 3TOM HaIlpaBJICHUU.

JlocTmxeHne 3TUX Iiesield MporpaMMbl MO (U3KMKE Ha YPOBHE OCHOBHOTO

o01m1ero o0pa3oBaHus 00eCIeYNBACTCS PEIICHUEM CIIEIYIOINX 3a1aY:

e IpUOOpETEHME 3HAHUH O JAMCKPETHOM CTPOEHMM BEIIECTBA, O
MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX
SBIICHUSX;

e TpHUOOpETEHUE YMEHHI OMHCHIBATH U OOBSACHATH (PU3NUYECKUE SBICHUS C
UCIIOJIb30BaHUEM TOJIYUYEHHBIX 3HAHUI;

e OCBOEGHHE METOAOB pEUIEHMs MPOCTEHIINX pPACUETHBIX 3aJady C
UCIIOJIb30BaHUEM (duznyeckux MoJienei, TBOPYECKUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

e pa3BUTHE YMEHUI HaOIIOAATh MPUPOHBIEC SBJICHUS U BBIIOIHATH OMBITHI,
1a0opaTopHble  pabOTBl M SKCIEPUMEHTAIBHBIE HCCIEIOBAaHUS C
UCIIOJIb30BaHUEM U3MEPUTEIBHBIX IPUOOPOB;

e OCBOEHHE NPUEMOB paboOThl ¢ MH(pOpMaLuen (PU3NIECKOTO COACPKAHMUS,
BKJItOYasi THPOPMAIMIO O COBPEMEHHBIX JOCTH)KCHUAX (PU3MKU, aHAIIN3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

e 3HAKOMCTBO cO chepamu podeccruoHAIbHON JESTENIbHOCTH, CBI3aHHBIMU
C (U3MKOH, M COBPEMEHHBIMU TEXHOJIOTUSAMH, OCHOBAaHHBIMM Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

VYuer paboueii nporpammsel Bocnutanuss MAOY «COII Nel9y peanuzyercs
yepes BOCHIUTATEIIbHBIN MOTEHLIHAT npeamera «Dusukay:
* YCTAaHOBIICHWE JIOBEPUTEIBHBIX OTHOIICHHH MEXAy TeAaroruuecKum
pabOTHUKOM W OOYYarONIMMHUCS, CIIOCOOCTBYIOIMUX TMO3UTHBHOMY BOCIPHUSITHIO
oOyvaromumucs  TpeOOBaHWM W MPOChO  MeAaroruyeckoro  pabOTHHKA,



OPUBJICYEHUIO KX BHHUMaHHA K O0OCyXJaeMOW Ha ypoke uHopMaluy,
aKTUBU3ALIMY TTO3HABATENILHOMN 1€ATEIbHOCTH;

* moOyxJeHue oO0y4aroumxcs coOMoAaTh Ha YPOKE OOIIENPUHATHIE HOPMBI
MOBEJICHHUSA, MpaBWiIa OOMIEHUS CO CTapIIMMU M CBEPCTHUKAMH, NPUHIUIIBI
yueOHoU JTUCLUILTAHBI U caMOOpraHu3alluy;
* 3HaTh POJib (PU3UKU B COBPEMEHHOM MHUPE ISl OCO3HAHUS TMOJIOKUTEIBHOTO U
OTPHIIATEILHOTO BO3EHCTBUA €€ Ha 00IIeCTBO;

* popMupoBaHuE NATPUOTUYECKOTO BOCIUTAHHUSA, TOHUMATh POJb OTEUECTBEHHBIX
YYEHBIX B CTAHOBJIICHMM HAayK, H3y4alOllUX €CTECTBEHHOHAYYHbIE 3HAHUS,
* (hpopmMupoBaHUE YCTONUYMBOTO MO3HABATEIBLHOIO UHTEPECA, JTIOO03HATETLHOCTH B
u3ydeHuu OGU3uMKu MmMyTEM TONY4YEHUs JOMOJHUTEIBHOW WHGOpMAIMK U3
pa3IUYHBIX VCTOYHUKOB.
* BKIIOYEHHE B YPOK MIPOBBIX MPOLEAYP, KOTOPBIE ITOMOTalT NOAAECPKATh
MOTHUBAIMIO OOYYAIOUIUXCA K TMOJYYEHHUIO 3HAHUW, HAJIAXKUBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX ~ OTHOLICHWHM B KJacce, IIOMOTalT  YCTaHOBJICHUIO
n00poKenaTenbHOU atMocepsl BO BpeMs ypoKa.
Pesynbrarhl enuHCTBa y4eOHONW M BOCTIIHMTATEILHON NESITEIHHOCTH OTPAKEHBI B
paszene paboueil mporpamMMbl «JIMUHOCTHBIE pE3yJIbTaThl» M3Y4YEHHUS Y4eOHOTro
npeamera «Pu3uKay.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO
obpazoBanmsi otBoauTcs B 9 Kkimacce — 102 waca (3 waca B HeEmemo).

PaGouast mporpamma peanusyercs Ha ocHOBe yducOHHKaA: Du3nka: yaeOHUK
st 9 knacca M.ML.Ileppiukun. Conepxanue yueOHMKA MOJHOCTBIO COOTBECTBYET
npuMepHoi pabodeit mporpamme. CrenuanbHO CO3/JaHHBIM aBTOpaMM armapar
YCBOGHHUSl 3HAHUW HAIEJeH HE TOJbKO Ha JOCTH)KEHHE MPEJAMETHBIX U
METaIpeMETHBIX PE3yJbTaTOB, HO U Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOU
rpamMoTHOCTH. Oco00e BHUMaHHE YJEJIEHO MCIOJIB30BAHUIO (PU3NYECKUX TEKCTOB
JUIS pa3BUTHA HABBIKOB CMBICIOBOrO uTeHHUs. Pa3paboTaH B COOTBETCTBHH C
TpeboBanusiMu denepanbHOr0 rocyAapcTBEHHOTO0 00pa30BaTEIBHOIO CTaHJApTa
OCHOBHOTI'O O0ITIETO 00pa30BaHMS.

[Ipennaraemeiii B mporpaMMe no ¢Gu3MKe MnepedeHb JadopaTOpHbIX padoT U
OTIHITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTEINb JIeNIaeT BIOOp MPOBEICHUS
7abopaTOpHBIX PabOT M OMBITOB C YYETOM HWHIWBUIYAIBHBIX OCOOCHHOCTEU
00ydaromuxcsi, CIUCKa SKCIIEPUMEHTABHBIX 3aJlaHul, MpesiaraéMbIX B paMKax
OCHOBHOTO TOCYJIapCTBEHHOTO 3K3aMeHa o (hru3mKe.



COILEP KXAHUE OBYYEHUSA
9 KIIACC

Pa3gen 1. Mexanunueckue siBJIeHHUA.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTE MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NIPSIMOJIMHEHHOE
nBrkeHne. HepaBHomepHOe npsMonuHenHoe aBuxeHue. CpeaHsas 1 MTHOBEHHAas
CKOpOCTB T€Jla IPU HEPABHOMEPHOM JBHKECHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABkeHue. CBoOomHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE nBMXKEHME MO OKpyx)HocTu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H HptoToHa. Bropoi 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMT CynepnO3uLnN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TPEHUs CKOJIbKEHUs, CUJIa
TPEHUS NIOKOSI, IPYTHe BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOTO
nageHus. JlBwxenue ruianer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 ieperpysKu.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TeJIAa C 3AKPETIIIEHHOM OChIO BpalleHusi. MoMmeHT cuiibl. LIeHTp TsikecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImysabC cuiibl. 3aKOH COXpPaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpPYrocTH,
TpeHust. CB3b dHEpruu U padotsl. [loTeHnnanbHas SHEPrUs Tena, NOJHATOrO Hajl
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckaTtou npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETMYECKOW SHEPIHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DSHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tejla OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHeHuE MyTed M TPACKTOPUWA ABUKEHHS OJHOTO W TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

M3MmepeHnne CKOPOCTH M YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanye Npru3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue nBuKeHUs Tela o OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX SIBACHUH, MPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBH)KCHHUHU
OTHOCUTEILHO KaOMHeTa (PU3UKHU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHsI TeJa OT Macchl Tela U ACHCTBYIOLIEH HAa HEro
CHJIBL.

Habnronenue paBeHCTBA CUIT IPU B3aUMOJIEUCTBUM TEIL.

M3meHenne Beca Tena Mpyu yCKOPEHHOM JBHKCHUU.

[lepenaya uMIrysabca Mpy B3auMOJCHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHe UMITyJIbCa IPU HEYNIPYTOM B3aWMOJEHCTBUU.

CoxpaHeHne UMITyJIbca IPpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Hab6nronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHne MEXaHUYECKOM PHEPTUU MTPU CBOOOIHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU Tea Mo AEHCTBUEM
IPY’KUHBI.

Jlabopamopnsie padomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHINIEro paBHOMEPHOIO
JIBIDKEHUS MTAPUKA WIH TETIEKKU.

Omnpenenenue cpemHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IIapyKa MO HAKJIOHHOM TIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tela MNpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Onpenenenue ko PuIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKCHUU Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIOPYrOCTH TIPU  TOABEME Tpy3a C
UCITOJIb30BAHUEM HEMOABUKHOTO U TMOJBUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3nen 2. Mexanndeckue KoJieOaHUsI U BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acTOTa, aMIUTUTya. MaTeMaTU4eCKUd U TIPYKUHHBIA MassTHUKU. [IpeBpainenue
SHEPIUH MPH KOJIeOATEIHHOM JIBUKESHUM.

3aryxawomnue  kojneOaHus.  BbIHykAeHHble — KojiebaHus.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHWueckux BoOJH. [IpogonbHbiE W



nornepeyHble BOJHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacnpoOCTPaHEHUS.
MexaHnueckre BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKHE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. HppaszByk u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi Te IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YOPYTOCTH.
Hab6mronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnrofnenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH ).
HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpegeneHre 4YacTOTbl M IEpUOAa KOJEOAHMI MaTeMaTu4ecKoro

MasiTHUKA.
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2. Ompenenennie 4acTOTHI U TIEPHO/Ia KOJIeOaHM MPYKHHHOTO MasiTHUKA.
3. HccnenoBanme 3aBHCHMOCTH TIEpHO/Ia KOJICOAHM MOABEIICHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOa KoneOaHU NPy KUHHOTO MasSTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH IEpUOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHHil
NPY>KUHHOTO MAasATHUKA OT MAcChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.
Paznen 3. DjeKTpoOMarauTHOE 1MoJie M 3JIEKTPOMATrHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIeKTpOMarHuTHble  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BOgHOBBIE CBOICTBa
CBeTa.
Jlemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie pabomul u onvimol.
1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.
Pa3nea 4. CBeToBbIC IBJICHUS.



JlyueBas  mopmenb»  cBera.  Mcrounukm — cBera.  IIpsamonmHenHoe
pacrnipoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICHNonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jluaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThyeckas cucteMa. bim3opykocTs U
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. Croxenue
CIIEKTpaJIbHBIX IBETOB. Jlucniepcust cBeTa.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKuil CBETOBO/I.

Xon nyuel B coOuparolie JInH3e.

XoJ Iyder B pacCEeMBArONIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mojenb riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUU CBETa Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBaHue 3aBUCMMOCTH yria OTPAKEHHUS CBETOBOTO Jiyya OT yIJia
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IIIIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCUMOCTH yria NPEJOMIIEHHS CBETOBOIO Jy4a OT yria
NaJ€HUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. IlomydeHnue n300paxxeHHi ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CUIIbI cOOMparolen
JIVH3BI.

6. OMBITHI 10 Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.

W X N U A WD E

7. OmBITBI MO BOCTPHUSTHIO LIBETa MPEAMETOB MPU WX HAOIIOJEHUHM dYepes
[[BETOBBIE (PUIIBTPBHI.
Pa3nen 5. KBanroBble siBJIeHHUS.
OmnsiTel Pe3epdpopaa u muianerapHas mojens aroma. Mogens aroma bopa.
Hcnyckanue u NoriomeHre ceera aroMoM. KBaHThl. JInHENYaThle CIEKTPHI.



PannoaktuBHOCTE. Anb(a-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoromsl. PaanoaxtrBHBIE
npespaienus. [lepuon nmonypacnana aTOMHBIX A1€Ep.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIIYYEHHW HA JKUBbIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 AN MOAYTb.

[ToBTOpUTENHEHO--0000IAOIIUN MOAYJIb TPEAHA3HAYEH /JI1 CUCTEMATU3aluU
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWUsT UM OMbiTa  JAESTEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (U3MKH, a TAaKXKe JJIA MOATOTOBKHU K
OCHOBHOMY TOCYJAapCTBEHHOMY »JK3aMeHY 10 (u3nuke s 00ydJarommxcs,
BBIOpABIINX ATOT YUEOHBII MpEMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAYYHAs! TPAMOTHOCTH: OCBOCHHE HAy4HBIX METOJOB HCCIIEIOBAHUSA
SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
ABJICHUS, TPUMEHSS TMOJYyYEHHbIE 3HAHWS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO ACATEIBHOCTHBIA XapakKTep JaHHOTO paslesa peain3yercs
3a CcuéT TOro, 4To OOYyYalolIUecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE IOJIyYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBSICHATH
bu3nuecKue BIEHUS B OKPYKaIOIIEeH NMPUPOJIe U TOBCEAHEBHOM KU3HU;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIIEIOBAHUS (PU3UUECKUX SIBJICHUI, B TOM
YHUCIIe 1S IPOBEPKU TMITOTE3 U NOJYYEHHS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAy4YHbIE OCHOBBI HamOoOJee BaXHBIX JOCTH)KEHHUNH COBPEMEHHBIX
TEXHOJIOT'MH, HallpuMep, MPaKTUYECKOIO UCIIOJIb30BAHMS Pa3IMYHbIX UICTOYHUKOB
HHEPrMM Ha OCHOBE 3aKOHA IPEBPALICHMS U COXPAHEHHs BCEX M3BECTHBIX BUOB
SHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U PEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXI€HUU OOLIECTBEHHO 3HAUMMBbIX
U OITUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM [PUMEHEHHEM
JTOCTUKEHUH (PU3NKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTHM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpPEca K HMCCIeI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUYECKUM U TEIJIOBBIM OOOPYIAOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 € MpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

— AKTHBHO€ Yy4YacTHE€ B PEIICHHM MPAKTHYECKUX 3a1ad (B paMKax CEMBbH,
o0pa3oBaTeNbHOM  OpraHW3allk, TrOpoJia, Kpas) TEXHOJOTHYECKOH U



COLIMAJIbHOM HAIpPaBICHHOCTH, TPEOYIOIIMX B TOM 4HCIEe U (U3HUECKHX
3HAHUIM;

e — UHTEpEC K MIPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pellIeHMs 3a1ad B
00JIaCTH OKpY’KAIOIIEW Cpenbl, IJIaHUPOBAHMS IOCTYIKOB W OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

e — OCO3HaHHME TI00aTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOsieM M MmyTel ux
peLIeHMS;

e 8) amanTanum K M3MEHAIOIMMCH YCJOBMAM COUMAJTBHON U NPHPOIHOH
cpeabl:

e — TMOTPEeOHOCTP BO B3aWMOJCWUCTBUM TMPHU BBIOJHEHUU HCCIECIOBAHUNA U
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
NEeSATENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OpMYJINPOBAThH
UJ1eU, IOHATHS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (UINYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C Y4YETOM BIMSHHMS Ha OKDPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC YyUCOHBIC TCUCTBHUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4ueOHBIC  JCHCTBUA, PETYJISATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:



BBISIBJSITH M XapaKTEPU30BaTh CYIIECTBEHHbIE TMPU3HAKH OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NUYECKUX
SIBJIEHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y MHAYKTHBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3nYECKUX BEJINYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 pemieHus y4deOHOW (Qu3ndecKkon
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB peIIeHUs, BbIOOp Hambosee
HOJXOJSIIETO ¢ YUETOM CAMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPHEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIPHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJIBIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAaHUS HIIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSATH Pa3JINYHbIE METOABI, MHCTPYMEHTHI M 3aIPOCHI MPHU TIOUCKE U
orbope WH(GOpPMAIMK WM JAaHHBIX C Y4€TOM TPEIIOKEHHONW ydeOHOM
bu3ndecKoil 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBHIOMpaTh ONTHUMAIbHYIO (opMy TpeICcTaBICHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOKHBIMU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOH TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA pEIICHHE 3aJauyd U IO KaHHE
0J1aroxeaTeILHOCTH OOIICHUS,



COMOCTABJATh CBOU CYXKIEHHUS C CYXACHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOJIMYHO NPEACTABIATh PE3YIbTaThl BBIIOIHEHHOIO (PU3NYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAIbHON paOOThl MPU pPEIIEHUH KOHKPETHOW (PHU3NYEeCKOU
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW N1E€ATEIbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no €€ JMOCTHKEHUIO: paclpelesiTh poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJICH;
BBITIOJIHATH CBOIO YacThb pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMH
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4eCTBO CBOETrO BKJa/Ja B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYaIHsIX, TPEOYIOIINX
TUTS perieHust GU3NIeCKUX 3HaAHW;

OPUCHTHUPOBATHCA B  PA3IUYHBIX TOJXO0JaX TPUHSTHS  PEHICHUHN
(vHIMBUAYyaTbHOE, TPUHSATHE PEIICHUS B TPYIIIE, TPUHITHE PEIICHHM
TPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM pEIIeHUsT (PU3NIECKON 3a1aul WK
IJIaHa MUCCIEJOBAaHUS C YYETOM HMEIOMIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MPEIJIaracMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIDKEHUS  (HEIOCTIIKEHHUS) pe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO  HUCCIIEJJIOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;



IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pelieHrnr GU3NUEeCKUX 3a/1a4 WIn
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

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

WCIOJIb30BaTh IOHATUA: CHCTEMA OTCYETa, MaTepuajbHas TOYKA,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, INjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEIO,
LEHTpP TSHKECTH TBEPJOTO Teja, paBHOBECHE, MEXaHUYECKUE KoJieOaHUsl U
BOJIHBI, 3BYK, HMH(pPa3ByK M yIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCIYCKAaHUS U TOTJIOUICHHUS, anb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPTETHKA,

pasznuyaTh SBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKECHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE
IIaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aNMOJICUCTBUE
TE€J, PEaKTUBHOE JIBUJKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroniue u
BBIHY’KJICHHbIE KOJI€OaHUsI), pE30HAHC, BOJHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJMHENHOE PACIPOCTPAHEHUE, OTPAKECHUE U IPEIIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IokKEeHHE OEJI0ro CBeTa B
CIIEKTP M CJIO)KEHUE CIEKTPaJbHBIX LBETOB, JHCIEPCUSA  CBETA,
€CTECTBEHHAs1 PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHENYATOIO CIEKTpa
U3ITyYEHHUsI) 10 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpyXarolmeM Mupe (B TOM 4yucie (U3NYeCKue SIBICHHUS B MPUPOE:
IIPUJIMBBI U OTJIUBBIL, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBUKCHHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKME BOJHBI, IIyHaMH, 3XO, IBETa Tell,
ONTUYECKUE SIBJICHUS B MPUPOAE, OMOJOTHYECKOE ACHCTBHE BHUIUMOTO,
yIbTPadUOJIECTOBOTO U PEHTTCHOBCKOTO HM3TyYCHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3Iy4YEHUE
IIPUPOAHBIX MUHEPAIOB, JCHUCTBUE PAAUOAKTUBHBIX M3JIyYEHUN Ha
OpraHu3M 4YEJIOBEKa), IPU 3TOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBLICIATh CYHIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PU3NUYECKUX
SIBIICHU;



OTIMCHIBATh M3YYCHHBIC CBOWCTBA TeN U (U3UYECKUE SBIICHUS, UCIIONB3YS
dbu3ndeckue BENMWYUHBI (CpEIHSsI U MTHOBEHHAs CKOPOCTh Tejia TpH
HEPABHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEeMENIeHuEe, MyTh, YTIIOBas
CKOpOCThb, CHJIa TPEHHS, CWJa YIPYrOCTH, CHJIA TSHKECTH, YCKOPCHHE
CBOOOMHOTO TMAaJeHUS, BEC TeJa, HWMITYJIbC Tejla, WMITYJIbC CHIIBI,
MexaHu4eckas paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHs Tea,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MIJIU, MOTEHIIMATIbHAS SHEPTUS CHKATON
NPYXUHBI, KHHETUYECKash SHEPrus, IMOJHAs MeXaHWYecKas JHeprus,
NIEPUOJ U YacTOTa KojeOaHuH, IMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJIOMIICHUS CPEbl), IPU OMUCAHUH
MPaBUJILHO TPAKTOBaTh (M3MYECKUN CMBICT HCIOJIb3YEMbIX BEIIUYHH,
0003HaUCHUS W CEAWHUIBI (U3UYECKUX BEIWYWH, HAXOAUTH (POPMYIIHI,
CBSI3BIBANOINNE MAaHHYIO (U3MYECKYIO0 BETUYHMHY C IPYTHMMH BEIMYWHAMM,
CTPOUTH TPaPUKH N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UIMKM CHWJI, TPUHIUI OTHOCHUTEIHLHOCTH [ amuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHS WUMITYJIbCa, 3aKOHBI OTPAXCHUS U
IIPETIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAA0BOTO M MAacCCOBOTO YHUCEI
P SIICPHBIX PEaKIUIX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITUCBHIBATh €T0 MATEMAaTUIECKOE BHIPAKEHNUE;

OOBSACHATh (U3MUYECKHE TPOIECChl W CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CHTYaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CJICICTBEHHBIC  CBS3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUM, (PU3NUECKUX 3aKOHOB UJTM 3aKOHOMEPHOCTEH;

pematb pacu€THbple 3a7aud (OmMUparoIuecs Ha cucreMy u3 2-3
yYpaBHEHHUI ), HCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIIHE (PU3UIECKIE
BEITMUMHBI: HA OCHOBE aHajM3a YyCIOBUS 3aJladd 3alMChIBATh KPaTKOE
YCIIOBHE, BBISBIIATH HEIOCTAIONINE WM W30BITOYHBIC JTaHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOIUMBIC JIJISl PEIICHUS, TPOBOJIUTH PACUYETHI U
OIICHUBATh PEATUCTUYHOCTH TMOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPEIIUTh TPH TOMOIIU
(GU3UYECKUX METOOB, WCIOB3YSl OMHCAHUE WCCIECIOBAHUS, BBHIIACIATH
IPOBEPSIEMOE TIPEIIONOKEHNE, OIICHUBATh IPABWIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB,;



IPOBOJUTHh OMBITHI MO HAOMIOACHUIO (U3HYECKUX SBJICHUN WU
¢usznyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3akoHa
COXpaHEHUs DSHEPTHH, 3aBUCHMOCTH TEpHOJa KOJEOAHWN TPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOJIMHEHHOE paclipOCTPAHEHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YyYEHHE CBOMCTB H300pa’KEHUS B
IJIOCKOM 3€pKajie U CBOMCTB HM300pakKeHUsl TpeaMera B coOuparomieit
JuH3e, HAOMIOJEHNE CIUIONIHBIX M JIMHEHYAThIX CIEKTPOB HW3ITYUYCHUS):
CaMOCTOSITETLHO  COOMpaTh yCTaHOBKY M3 HW30BITOYHOTO Habopa
o0OpylOBaHUS, ONHUCHIBATH XOJ  OMBITAa W €ro  Pe3yJbTaThl,
(GbopMyIHpPOBaTH BHIBOIHI,

MPOBOJUTH MPU HEOOXOMMMOCTH CEPUIO MPSMBIX U3MEPEHHM, OTPEIeIIsis
CpemHee 3Ha4YeHHE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a U3MEpEeHUs
(M3MepUTEIHLHOTO MPUO0Pa);

MPOBOJUTh HCCIICIOBAHWE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUH (3aBHCHMOCTH IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKa OT JIJIMHBI HHUTH, 3aBUCHMOCTH
yria OTpaKEHUS CBETa OT yIJIa MAaJICHUS W YIJIa MPEJOMJICHHUS OT yriia
najicHus): IUIAHUPOBATh HCCIEIOBAaHUE, CaMOCTOSITEIHHO COOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  IMOJTYYCHHOW  3aBUCHMOCTH
dbu3nYecKX BEJIWYMH B BUJE TaOIUIl U rpaduKoB, JeiaTh BBIBOJBI IO
pe3ylbTaTaM HCCIle0BaHNUS;

MPOBOJUTH KOCBEHHBIC W3MEPECHHUS (U3MYECKUX BENMYMH (CpEemHsIs
CKOPOCTh M YCKOPEHHE Tejla TpHU PaBHOYCKOPEHHOM JBHKCHUH,
YCKOpEHHUE CBOOOJHOTO MajJcHUs, KECTKOCTb MPYKUHBI, KOAIDPUIIUCHT
TPEHHsI CKOJBKCHHsI, MEXaHW4eckas paboTa ¥ MOIIHOCTh, YacToTa H
nepuosl KojaeOaHWii MaTeMaTH4eCKOro U TMPYKUHHOTO MAasSTHHUKOB,
omnTHYECKass Cuja coOuparomieil JHWH3bI, PaTUOAKTUBHBIN  (HOH):
IUIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUS, CIEAys TPEII0KEHHOW HMHCTPYKIINH, BBIYUCIATH
3HAYCHUE BEIMYMHBI U aHATTM3UPOBATH MOYICHHBIE PE3YJIbTAaThl C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

pas3nuYaTh OCHOBHBIC TPH3HAKA M3YYEHHBIX (UINYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO0, TOUYEYHBIH HCTOYHHUK



CB€Ta, JIy4, TOHKas JMH3a, IUIaHETapHas MOJEJIb aTOMa, HYKJIOHHAas
MOJIeJIb AaTOMHOTIO SI/Ipa;

XapaKTepu30BaTh MPUHIUIBI JACWCTBUS HU3YYEHHBIX NpUOOPOB H
TEXHUUYECKUX YCTPOWCTB C ONOPOM HAa WX ONMCAHHUA (B TOM YHUCIE:
CIUJIOMETP, NaTUMKH IIOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
9XOJIOT, OYKH, MepHuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), HCHOJB3Yysd 3HAHHUS O
cBOMCTBaX (UBMYECKUX SBJICHUH W  HEOOXOoAuMble (puznueckue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX NPUOOPOB M TEXHOJOTHMUECKHUX IPOIECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbI IS
IOCTPOEHUS N300paXKEHUM B IIJIOCKOM 3€pKajie U cOOMparouiei JuH3E;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  MH(MOPMALMIO O  [pPUMEPax)
PAKTUYECKOrO HCIOJb30BaHUsA (PU3MUYECKHX 3HAHUW B IOBCEIHEBHOU
XKU3HU U1 obecrieueHus: 6€30MacHOCTH MPU OOpAaIlEeHUH C MpUdopamMu u
TEXHUYECKUMHU YyCTPOMCTBAMH, COXPAHEHUS 3/I0pPOBbS U COOJIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJECHUS B OKPYIKaIOIIEH CPEE;

OCYIIECTBIISATh MOMCK HHpopManuu (U3MUECKOTO COJEp)KaHUs B
HNuTepHeTe, caMOCTOATENbHO (OPMYIIHUPYSI MOMCKOBBINA 3allpoc, HAXOAUTh
NyTU OMpEeNICHUs] JOCTOBEPHOCTH MOJIYYEHHON HHPOpPMAIIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJHUTENIBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPH BBINIOJHEHUHU YUYE€OHBIX 3a/laHuil HAyYHO--TIONYJISIPHYIO
JaUTEepaTypy  (pU3MYECKOro coAepiaHMs, CIPAaBOYHbIE MAaTE€pHaJIbI,
pecypcbl cet IHTepHeT, BiiageTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbIE NUCBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
UHpOpPMAIlMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOIO COAEpIKAHMS,
nyOIMYHO TPEICTABIATh PE3yIbTaThl IPOSKTHOM MM UCCIIEI0BATENbCKON
NEATEIbHOCTH, MpPU 3TOM TIPaMOTHO  HCIIOJb30BAaTh  HM3yYEHHbBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3UKH U COIMpPOBOXKAATH
BBICTYIUICHWE TIpe3eHTalued ¢ y4ETOM OCOOCHHOCTEH ayJIuTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE

9 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHnue pa3aeoB U TeM nudpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €TI0 10 1 bubmunoreka LIOK
’ ONHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.2 B I 20 1 3
SauMozencTRHe Tel https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXPATICHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexann4deckue KoJe0aHUA U BOJIHBI
bubmunoreka LIOK
2.1 M o 7 3
CXQHUHCCKHE KOTCOaHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXQHUHCCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJi€ H 3JIEKTPOMATHUTHBIE BOJIHBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUS



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

bubmunoreka LIOK

4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIuH3bI U onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.3 Paznoxxenue 6ernoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f4 1ada6
Uroro no pazgeny 15
Pa3nen 5. KBanToBbIe siBJIeHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
. A 1
5.3 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAIOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27



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 INIVTAHUPOBAHUE

9 KJIACC
Ne
Tema ypoka Jara nzyyeHus
n/n

1 Mexanunyeckoe IBH>XKeHUEe. MarepruaiibHasi TOUKa

2 Cucrema orcyeta. OTHOCUTENBHOCTh MEXaHUYECKOTO JABUKECHUS

3 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHUE

4 HepaBuomepHoe npsmonuneiinoe apuxenue. CpeaHsisi ¥ MTHOBEHHAs! CKOPOCTh

5 [IpsamonnHeliHOEe paBHOYCKOPEHHOE IBUKEHHE. Y CKOPEHHUE

6 CKopocTh MPSIMOTMHEHHOTO paBHOYCKOpeHHOTOo nBMkeHus. [ paduk ckopoctu

7 Jlaboparopnast pabota "Onpezenenne yCKOpEeHUs Tejla pH PaBHOYCKOPEHHOM JIBHXKCHHH 110
HaKJIOHHOM TJIOCKOCTH"

8 CBoOomHoe nagenue tei. OneiTe! [ anunes

9 PaBHOMepHOE BUkKEHUE 0 OKpy)HOCTH. [leprnon u yacrota oOpamenus. JIuneitHas u yrimonas
CKOpOCTH

10 LleHTpOCTpEMUTENBHOE YCKOPEHHE

11 [TepssIii 3ak0H HproTOHA. BEKTOP CHIIBI

12 Bropoii 3akon HetoTona. PaBHonelicTByOMIast cuia

13 Tpernii 3akoH Hetorona. Cynepno3unus cui

14 Pemenue 3aga4 Ha npumMeHeHne 3akoHoB HproToHa

15 Cuna ynpyroctu. 3akoH ['yka

16 Pemenue 3agau no reme «Cuia ynpyroctu»

17 JlaboparopHnast pabota «OnpeaeneHne )KeCTKOCTU MPY>KUHBD»

18 Cuna tpenus

19 Pemenue 3agau no reme «Cuia TpeHUS»




20 Jlaboparopuas padota "Onpenenenue kodhduimeHTa TPEHUS CKOIBKEHUS"

21 Pemenue 3agau no reme "3akonsl HetoTona. Cuita ynpyroctu. Cumna tpenust"”

22 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHHE CBOOOTHOTO T ICHHS

3 VYpoxk-koHpepenuus "JIBrkeHNe TEJI BOKPYT TpaBUTALMOHHOTO LieHTpa (CoHevHas cucTemMa).
lanmaktuku"

24 Pemenue 3agau no reme "Cuia TSKECTH U 3aKOH BCEMUPHOTO TSITOTCHUS "

25 [lepBas kocMuueckasi CKOpocTb. HeBecoMOCTh U meperpy3ku

26 PaBHOBecue maTepuanbHOW TOUKU. AOCOMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO TEna ¢
3aKpEIUIEHHOW OCBhIO BPAILLIEHHUS

27 MowmeHnT cuibl. LleHTp TskecTn

28 Pemenue 3agad mo reme "MomeHT cunbl. LlenTp Tsxectn"

29 [ToarotroBka Kk KOHTPOJLHOM paboTe Mo Teme "MexaHudeckoe ABMKeHHE. B3anmopeiicTsue ten"

30 KonTpomnpHas pabota o Teme "Mexanndeckoe qBuxkeHue. Bzanmoseiicteue ten"

31 AHanu3 KOHTPOIbHOU paboThl. IMmynbe Tena. UmMmynbe cuiibl. 3aKOH COXpaHEHUSI HMITYJIbCA.
Yrpyroe u Heynpyroe B3auMoJICHCTBUE

32 Pemrenue 3amau no reme "3akoH coXpaHEHUs UMITyJbca"

33 Ypok-koHpepenius "PeakTHBHOE IBHKCHUE B IPUPOJC M TEXHUKE"

34 Mexanunueckasi paboTa U MOITHOCTb

35 PaboTa crtbl TSKECTH, CHIIBI YIIPYTOCTH W CUJIBI TPEHUS

36 Jlaboparopuas padota «Onpenenenue pabOThI CHIIBI TPEHUS TIPYU PABHOMEPHOM JBMKCHHUHU TEJA IO
TOPU30HTAIILHON TOBEPXHOCTH»

37 Casi3b sHeprun u paboTsl. [loTeHInanbpHast SHEPTUs

38 Kunernueckas sneprus. Teopema 0 KHHETUYECKON SHEPTUU

39 3aKOH COXpaHEHHUS SHEPTUH B MEXAHHUKE

40 Jlaboparopnas padota «M3ydueHne 3aKOHa COXpaHEHUSI SHEPTUN

41 KonebarenbHoe TBUKEHUE U €TI0 XapaKTEPUCTUKU




42

3aryxaromue Konebanus. BeiHyXIeHHbIe Konebanus. PezonaHc

43 MaremaTuyecKuii U NPy KUHHBIA MasITHUKH

44 VYpok-uccienoBanue «3aBUCUMOCTb NIEpHoJia KoJeOaHUH OT dKECTKOCTH MPYKUHBI U MACCHI Tpy3a»

45 [IpeBpartieHre YHEPrUX IPU MEXAaHMUECKUX KOJICOAHUX

46 Jlabopartopnast pabota «OnpeseneHne 4acToThl U TIepro/ia KojieOaHUH PYKUHHOTO MasSTHHKA)»

47 JlaGopatopHnas pabora «I[IpoBepka HE3aBUCUMOCTH IEepH0/Ia KoJIeOaHui rpy3a, MOABEUICHHOTO K HUTH,
OT Macchl Ipy3a»

48 Mexanunyeckue BoHbI. CBOWCTBA MEXaHUYECKHUX BOJIH. [Ipo0sibHBIE ¥ TOTIEPEUYHBIE BOJIHBI

49 VYpok-koHpepeHmus "MexaHndeckue BOJIHBI B TBEpAOM Tene. CelicMuieckre BOTHbBI"

50 3ByK. PactipocTpaneHne u oTpakeHUE 3ByKa

51 VYpoxk-uccienoanue "HabmoaeHrne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI"

52 I'poMKOCTB 3ByKa M BbICOTA TOHA. AKYCTHYECKHI pE30HAHC

53 VYpoxk-koH(pepenuus "YnbpTpa3Byk U HHPPA3BYK B MPUPOJE U TEXHUKE"

54 [ToaroroBka K KOHTPOJILHOM paboTe MO TeMe "3aKoHBI cOXpaHeHUs. MexaHnyecKue Kojie0aHus u
BOJIHBI"

55 KontponbHas padoTa mo Teme "3akoHbI coXpaHeHus. MexaHndeckue Kojie0aHus U BOJTHBI"

56 AHanu3 KOHTPOJIBHON pabOThl. DIEKTPOMArHUTHOE MOJIe. DIEKTPOMArHUTHBIE BOJTHBI

57 CBoiicTBa 2JIEKTPOMArHUTHBIX BOJH

58 VYpoxk-koHpepenuus "lllkana 31eKTpOMarHUTHBIX BOJIH. VICTIOIb30BaHME 3IEKTPOMArHUTHBIX BOJIH JIJIS
COTOBOM cBsI31"

59 Ypok-uccnenosanue "M3ydeHne CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIBIO MOOUITEHOTO
tenedona”

60 Pemenue 3agad Ha onpeiesieHre 4YacTOThl U JIJTUHBI 3JIEKTPOMAarHUTHOM BOJIHBI

61 OnexTpoMarHuTHas npupoaa csera. CKopocTh cBeTa. BolnHOBBIE cBOlicTBa cBETa

62 Ucrounuku cBeta. [IpsimMonuneitHoe pacnpocTpaneHue ceeta. 3armenust ConHua u JIyHbl

63 3aKOH OTpak€HMs CBETa. 3epKaja. Pelenue 3a1au Ha IPUMEHEHHUE 3aKOHA OTPAYKEHUS CBETA




64

IIpenomiienne cBeTa. 3aKOH MPETOMIIEHHSI CBETA

[TonHOE BHYTpEeHHEE OTpakeHHE cBeTa. VIcmonbp30BaHUE MOTHOTO BHYTPEHHETO OTPaKEHHUS B

65 ONTHUYECKUX CBETOBOJIAX

66 Jlaboparopnast pabota "HcciaenoBaHue 3aBUCIMOCTH YTJIa TIPEJIOMJICHUST CBETOBOTO JIyda OT yIJia
MaJIecHus1 Ha rpaHuue "Bo3ayx-crexino"

67 Ypok-koHpepenmus "Vcnonb30BaHNe OTHOTO BHYTPEHHETO OTPAKECHHUSI: CBETOBO/IBI,
ONTUKOBOJIOKOHHAS CBSI3b"

68 JInn3bl. OnTryeckas cuiia JJMH3bI

69 [TocTpoenne n300paskeHMit B TMH3aX

70 JlabopartopHnast pabota "Onpezaenenne POKyCHOTO PaCCTOSTHUS U ONMTHYECKOW CHIIBI COOMparomei
JUH3bI"

71 Ypok-koupepenius "OnTuyecKkre TUH30BbIC TPHOOPHI"

72 ['na3 xak ontuueckas cucrema. 3peHue

73 Ypok-koupepennus "Jlepexto 3penus. Kak coxpanuts 3penue”

74 Pasnoxxenue 6emoro csera B criekTp. OnbiTel HptoToHa. CliokeHHE CIEKTPalIbHBIX 1[BETOB. [{ucnepcus
CBETa

75 Jlaboparopnast pabota "ONBITHI 11O Pa3I0KEHUIO OETIOTO CBETA B CIIEKTP U BOCIPHUATHIO IIBETA
MIPEIMETOB MPHU UX HAOIIIOICHUU Yepe3 IBETOBBIC (PUIBTPHI"

76 Ypok-nipaktukyM "BonHOBBIE CBOMCTBA CBeTa: Aucnepcusi, uHTepdepenuus u qudpakmus"

77 OmnsiTel Pe3epdopaa u ruranerapHast MOeNb aTOMa

78 [Toctynatel bopa. Monens atoma bopa

79 Hcnyckanue u norsiouieHue ceera atoMoM. KBaHTel. JInHeHuaThle CIEKTPHI

80 Ypok-npaktukyMm "HabnroaeHue cieKTpoB CycKaHus"

81 PangnoakTUBHOCTE U €€ BUIBI

82 Crtpoenne atomHoro siapa. Hykionnas Moaenb

83 PanuoaxTtuBHbIE ipeBpaieHus. M30Tomnbl

84 Pemenue 3agad no teme: "PaguoakTuBHbBIE peBpalieHus"




85 [lepuoa nmonypacnana

86 Ypok-koupepenius "PagnoakTHBHBIC U3ITYYCHHS B IPUPOJIE, MEIUIIMHE, TEXHUKE"

87 SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsII0BOIO M MACCOBOTO YUCEI

88 OHeprus cBA3M aTOMHBIX siziep. CBsA3b MacChl U SHEPTUU

89 Pemenue 3agau no reme "Snepueie peakiun'

90 Peakuuu cunTesa u nenenus saep. Merounnku sneprun CosHLa U 3B€371

01 Ypok-koudepennus "SAnepHas sHEpreTrka. J[edcTBHS paiOaKTUBHBIX U3TyUYCHU HA KUBBIC
OpraHu3Mbl"

9 [ToaroToBka K KOHTPOJIBHON paboTe MO TeMe "INEKTPOMAarHUTHOE MoJIe. DIEKTPOMAarHUTHBIEC BOJTHBI.
KBantoBsie siBneHus"

93 KontponbHas padoTa mo Teme "IIeKTpOMarHuTHOE ToJIe. DIIEKTPOMarHuTHIC BOJHBI. KBaHTOBBIE
siBJIeHUS "

94 AHanu3 KOHTpoIbHOU paboThl. [loBTOpeHue, 0606menue. Jlaboparopusie pabOThI O KypCy
"BzaumonerictBue ten"

95 IToBTOpenue, o0o0mIeHne. Perienne pacueTHBIX U KaUeCTBEHHBIX 3aa4 1o TeMme "TeroBbie
npoiiecch”

96 [ToBTOpenue, 0600IIeHNe. Permenne pacueTHbIX 1 KauecTBeHHBIX 3a1a4 1o Teme "KIIJ[ TernmoBbix
nBuraresaein”

97 [ToBTOpenue, 0600meHNe. Permenne pacueTHbIX U KauecTBEeHHBIX 3a1a4 1o Teme "KI1J]
3JIEKTPOYCTaHOBOK"

98 [ToBTOopenue, o6o0meHue. Jlabopatopusie paboThl 1o Kypcy "CBeTOBBIE SIBICHUS"

99 [ToBTOpenue, o600menne. Pabora ¢ Tekcramu o TeMe "3aKOHBI COXpaHEHHS B MEXaHUKe"

100 [ToBTOpenue, o6o06menue. Pabota ¢ Tekctamu no teme "Konebanust 1 BOTHBI"

101 [ToBTOpenue, o600meHne. Pabora ¢ Tekcramu o Teme "CBeTOBBIC SIBIICHUS"

102 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu no Teme "KBantoBas u sipepHas puszuxa'

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME




YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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