QapeeBa
EneHa

MHWHHCTEPCTBO NPOCBEHIEHUS POCCUMCKOM ®EJEPALIUHA

MununcreperBo o6pasoBanus H Haykn CMosieHcko# 0061acTH
MynunuunanbHoe oopaszoBanue " lllymsauckuii paiion"

MBOY "IlepBomaiickas CII"

PACCMOTPEHO COI''TACOBAHO
MO yunTeneit MaTeMaTHKH, 3amaupexropa no YBP
¢buznky, HHGOPMATHKH Y /4% .
6Q p/ Herps JIJI ;
/4 Rsuona i, oT «29» 08 2024 r.

ITporoxon Nel oL B
oT «28» 08 2024 r. .

Moanmcaro PABOYASI TIPOTPAMMA
LUMdPOBOI MOAMNNCHIO:
QOapeeBa EneHa (ID 5903862)

AnekcaHapo Are«caraposra

BHa

JaTta: 2024.10.09 -
11:37:52 +0¥886H0!‘0 npeamerta «®@u3uka. bazoBblii ypoBeHb»

1uis obyqaronuxes 9 kiacca

Yuurens: Xyxosa E.B., Beiciias xateropus , ctax 39 ner.
Vyebnuk : @usuka 9 xknace / [1éppiukun A.B. , I'yrauk E.M. ,
«Mockaa « [poday», 2020 rox.

ITpoMexxyTo4Has aTTecTalys - TECTHPOBaHUE

¢ .JlepBomaiicknii 2024 r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKe Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABJIICHA Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpazoBaTenbHOM mporpamMmbl, mpeacTaBieHHbIx B DPI'OC OOO, a Ttakxe ¢ yd€ToMm
benepaibHON pabodeil mporpaMMbl BocnuTaHus W KoHIENIuu mpemnojgaBaHusi y4eOHOTO
npeamera «Ou3nKay.

ConepxaHue  mporpaMMbl 1o (u3MKe  HampaBieHO Ha  (OPMHUpPOBAHUE
€CTECTBEHHOHAYYHON TPaMOTHOCTH OOYYalOIIUXCS M OpPraHU3alMI0 U3ydyeHUs (U3UKUA Ha
NesTEIbHOCTHOM OCHOBE. B mporpamme mo (hU3MKe yYUTHIBAIOTCA BO3MOXHOCTH Y4E€OHOTO
npeaMera B peanuzaruu  TpedboBaHuit ®I'OC OOO Kk mMIaHUPYEMBIM JUYHOCTHBIM H
METalpeMETHBIM  pe3yjbTaTaM  OOy4YeHHUs, a TakkKe  MEKIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00111€r0 00pa30oBaHMUsL.

[Iporpamma no (pu3uKe ycTaHaBIMBAET pACIPENEICHHE YYeOHOro MaTepraa o rojaam
oOyueHuss (MO Kiaccam), MpeajiaraeT MPUMEPHYIO IOCJIEI0BATEIbHOCTh H3YYEHHS TEM,
OCHOBaHHYI0 Ha JIOTHKE PAa3BUTHUS TPEAMETHOTO COJEpKaHWs U Y4YETe BO3PACTHBIX
0COOEHHOCTEH 00yUaroIUXCH.

[IporpaMma mo ¢usuke pa3paboTaHa C IEJbI0 OKa3aHWsS METOAMYECKON MOMOIIU
YUHTEIO B CO3/IaHUH padoyeid MporpaMMsl 10 y4eOHOMY MPEAMETY.

®u3uka ABISIETCS CHUCTEMOOOpA3yIIIUM Uil €CTECTBEHHOHAYYHBIX  y4€OHBIX
MPEIMETOB, MOCKOJbKY (U3NYECKHE 3aKOHBI JIEKAaT B OCHOBE MPOLECCOB M SIBJICHMI,
M3y4aeMbIX XUMHEH, Orosoruei, actpoHoMuen 1 Gpusndeckoil reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHOHAYYHYI0 KapTHHY MHpa, HPEJOCTaBisieT HaubOojee SCHble 00paslibl
NPUMEHEHUS HAay4YHOTO METOoJla MO3HAHWS, TO €CTh Crocoba MOJIY4YeHHsS JOCTOBEPHBIX
3HAHHUI O MUpE.

Opna u3 raaBHBIX 337a4 GU3MUECKOro 00pa30BaHUs B CTPYKTYype 0011ero oopa3oBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHOHAYYHOW T'PaMOTHOCTHM M MHTEpeca K HayKe y
00yJarommxcs.

N3yuenne ¢usukn Ha 0a30BOM YpOBHE MpEANOJaraeT OBJIAJEHUE CIEAYIOUUMU
KOMIIETEHTHOCTSIMH, XapaKTePU3YIOIINMH €CTeCTBEHHOHAYYHYIO TPAMOTHOCTb:

e HAY4YHO OOBSICHSTH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e HUHTEPIPETHPOBATH JAHHBIC M HCIIOJIb30BaTh HAy4YHBIC JOKA3aTEeNbCTBA IS
MIOJTyYEHUS BBIBOJIOB.

[enn n3ydenust UMK HA YPOBHE OCHOBHOTO OOIIETO OOpa30BaHUs OMPENCICHBI B
Konnenmuu mnpenogaBanusi yuyebHoro mnpeamera «®Pusmka» B 00pa3oBaTeIbHBIX
opranm3anusx Poccuiickoit denepanuu, peaau3yrolMX OCHOBHBIE 00I11e00pa30BaTE/IbHbIC
nporpaMmbl,  yTBepkJIEHHON pemeHneM Komnerun  MuHucTepcTBa  MPOCBEHICHUS
Poccuiickoit @enepanuu (mpotokost oT 3 nexadbps 2019 r. Ne [TK4BH).

e usyyenus pusuku:



e TMpuoOpeTeHrne WHTEepeca W CTPEeMJICHUS OOYYarONIMXCs K HAyYHOMY H3yYEHUIO
MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYaIbHBIX U TBOPUECKHUX CITOCOOHOCTEH;

e pa3BUTHE TIPEJACTABICHWA O HAYYHOM METOJE TO3HAHUA © (PopMUpPOBAHUE
UCCJIeI0BATEIHLCKOIO OTHOIICHUS K OKPYKAIOUIUM SIBIICHUSM;

e (QopMupoBaHHME HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJibTaTa W3Y4YEHUsT OCHOB
CTpPOCHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e (QopMupoBanue mpeACTaBICHUN O poid GU3UKKA I8 Pa3BUTUSA  JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

e pa3BUTHE TMPEACTABICHUM O BO3MOXKHBIX cepax Oynymiei mnpodeccroHambHOM
NESTEILHOCTH, CBSI3aHHOW C (DM3MKOM, MOATOTOBKA K JalbHEHIIeMy OOyYeHHIO B
9TOM HAINpaBJICHUHU.

JlocTikeHrne 3TUX LeJed mporpaMMbl MO (U3MKE Ha ypOBHE OCHOBHOIO OOILIEro

o0Opa3oBaHUs 00ECIICUNBACTCS PEIICHUEM CIEAYIOMINUX 3a1a4:

e TMpUOOpEeTEeHHWE 3HAHMM O AUCKPETHOM CTPOCHHUHM BEIIECTBA, O MEXaHUYECKHUX,
TETJIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SBJIICHUSIX;

e MpPUOOpPETEHHE YMEHUW ONUCHIBAaTh U OOBACHATH (PU3UYECKHUE SBJICHUS C
HCITOJTH30BAHUEM TTOTYYCHHBIX 3HAHHM;

e OCBOCHHE METOJOB PEIIEHHUS MPOCTEHIIMX PacUYETHBIX 3a7a4 C HCIOJIb30BAaHUEM
(bu3HUEeCKUX MOJIENEH, TBOPUYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337124,

e pa3BUTHE YyMCHUN HAOMIOAATh NPHUPOAHBIC SIBJICHUS W BBIOJHITH OTIBITHI,
naboparopHbie pabOTHl U IKCIEPUMEHTAIBHBIE WCCIIEIOBAaHMUS C HMCIIOJIb30BAHHEM
U3MEpPUTETBHBIX TPUOOPOB;

e OCBOEHHE TPUEMOB paboOThl ¢ MHPOPMAIHEH (PU3UUECKOTO COACPIKAHUS, BKIOYAS
UHGOPMAITMI0O O COBPEMEHHBIX JIOCTHKCHHUSX (U3UKHU, aHAIM3 M KPUTUYECKOE
OlLICHMBaHUE UH(OpMAIINH;

e 3HAKOMCTBO cO cdepamu NpodEeCCUOHANTBHON AESITEIBHOCTH, CBSI3aHHBIMU C
Gu3NKON, W COBPEMEHHBIMU TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha JOCTHKEHUSIX
(bu3rUecKoi HayKHu.

Ha uzyuenue ¢gusuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs

otBoAuTCs 238 vacoB: B 7 kitacce — 68 yacoB (2 yaca B Henento), B 8 kinacce — 68 vacos (2
yaca B Hememwo), B 9 kmacce — 102 wyaca (3 wyaca B HeHAeNio).

[Ipeanaraempiii B mporpaMme no (QuU3MKe MepeueHb Ja0opaTOPHBIX padOT U ONBITOB
HOCUT PEKOMEHJATENbHbIA XapaKTep, YUYHUTENb JIeJaeT BbIOOP MPOBEIEHHUS JIabopaTOpPHBIX
paboOT W OMBITOB C YYETOM HWHIAMBUAYAIbHBIX OCOOCHHOCTEW O0O0ydYarommxcsi, CIHUCKa
AKCIIEPUMEHTAJBHBIX 3aJaHUil, MpeIIaraéMblXx B paMKaX OCHOBHOI'O TOCYJapCTBEHHOIO
HK3aMeHa Mo (PU3HUKE.



COILEPKAHUE OBYYEHUA
9 KUIIACC

Pasznes 8. Mexanuyeckue siBJIeHUs.

Mexannueckoe — nBwkeHHe.  MarepuanibHas — Touka.  Cucrema  orcuéra.
OTHOCHUTENIBHOCTE ~ MEXaHUYECKOTO  JBWKECHHA. PaBHOMEpHOE  INPSMOJMHEMHOE
nerokeHue. HepaBHoMmepHoe mnpsiMosiMHElHoOe aABMKeHHE. CpenHsss U MIHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHHU.

VYckopenue. PaBHOyckOpeHHOE TpsiMOJIMHEWHOEe ABMkeHue. CBOOOHOE TajJeHHUeE.
Oneritel ["anunes.

PaBHOMepHOE JABMWXKEHHE 1O OKpyXHOcTH. llepuox u yactora oOpamieHus.
JIuHeiHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENbHOE YCKOPEHHE.

IlepBoiii 3akoH HrproTona. Bropoit 3akoH Herotona. Tpetuit 3akoH Hprorona.
[IpyHIMI Cynepno3unn CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cwia TpeHus: CwiIa TPEHHUs CKOJIBKEHHUS, CHJIA
TPEHHUs IOKOs1, APYTUE BUIBI TPEHUS.

Cuina TSKECTH M 3aKOH BCEMUPHOTO TATOTEHUsS. Y CKOPEHHE CBOOOJHOIO IMaJICHUS.
JIBmwxenne mianetr BOKpyr ConHuoa. IlepBas xocMuueckass ckopocTs. HeBecomocTs n
[IEpErpy3KH.

PaBHOBecue wmarepuanbHOM TOUKH. AOcCOMIOTHO TBEpAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIIEHHON OCBIO BpalleHuss. MOMEHT cuiibl. LleHTp TsxecTu.

Nmnynec Tema. M3meHenwe wumnynbca. MMmynbsc cuibpl. 3aKOH COXpPaHEHHS
UMITyJibca. PeakTuBHOE ABMKEHHE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TSKECTH, YOPYroCTH, TPEHMS.
Cs13b sHepruu 1 padboTsl. [loTeHnnanbHas 3HepTrus Teja, MOAHATOr0 Ha/l TOBEPXHOCTHIO
3emid. [loTeHManbHas sHEpPrus cxkaTou npykuHbl. Kunernueckas sneprus. Teopema o
KMHETUYECKOW 3HEPTUU. 3aKOH COXPAaHEHUS MEXAHUYECKON SHEPTUH.

Jemoncmpayuu.

1. HaOmioneHne MeXaHWYECKOTO MABM)KCHUS Tella OTHOCUTENBHO pa3HBIX Tel

OTCYETA.

2. CpaBHEHME TIyTE€ M TPACKTOPHM JBWKEHUS OIJHOTO M TOrO K€ Tela

OTHOCHUTENBHO Pa3HbIX TEN OTCUETA.

N3mepeHne cKkOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HaKOB PABHOYCKOPEHHOTO IBUKEHUS.

Habmroienue ABMKEHUS Tela Mo OKPYKHOCTH.

HaGntonieHne MexaHWYeCKHMX SIBJIICHUM, MPOUCXOJALIMX B CHUCTEME OTCuéra
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBU)KEHUH OTHOCHUTEIIBHO
KaOuHeTa (PU3UKU.

o v s~ W

7. 3aBUCHMOCTD YCKOPCHH:A TCJIa OT MACChI TCJIa U I[GI;'ICTByIOHleﬁ Ha HETO CHUJIBI.



8.
9.

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

Habmtoienue paBeHcTBa CUIT IIPH B3aUMOJICHCTBUU Tell.

M3meHeHue Beca Tena npyu yCKOPEHHOM JIBUYKEHUU.

Ileperaua uMIynbpca npy B3anMOJECUCTBUU TEN.

[IpeoOpa3oBaHus SHEPTUU NPU B3aUMOAECHUCTBUM TE.

CoxpaHeHHe UMITyJIbCa IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHHe UMITYJIbCa IPH a0COIIOTHO YIPYTOM B3aUMOJEHCTBUU.
Habmoienue peakTUBHOTO ABM)KECHUS.

CoxpaHeHNe MEXaHUYECKON YHEPTUH ITPU CBOOOTHOM IMaJICHUH.

CoxpaHeHHE MEXaHUYECKOW HSHEPruu NpU IBWKEHMM Tejla MOJ JEHCTBUEM
OPYKUHBI.

Jlabopamopnwie pabomuel u onvimol.

1.

10.

11.

KonctpyupoBanue TpakTta JUisi pa3roHa U JIaJbHEUIIEr0 PaBHOMEPHOTO
JBWKECHUS IIAPUKA UITU TEJIEHKKH.

Omnpenenenue cpeqHel CKOPOCTU CKOJIbKEHUSI OpyCKa WM JBHKEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue yCKOpEHHs Telda NPU  PABHOYCKOPEHHOM  JBIKCHUHM  TIO
HAKJIOHHOM IIOCKOCTH.

HccnenoBanne 3aBUCUMOCTM MYTH OT BPEMEHH IMIPU PaBHOYCKOPEHHOM
JBIKCHUHU 0€3 HauaJlbHOM CKOPOCTH.

[IpoBepka rUMOTE3bI: €CIU MPU PABHOYCKOPEHHOM JBIXKEHUU 0€3 HaudalbHOU
CKOpPOCTH IYyTH OTHOCATCSI KaK PsJ HEUETHBIX YHUCEI, TO COOTBETCTBYIOIIHE
POMEKYTKH BPEMEHU OJIMHAKOBBI.

Hccnenoanne 3aBUCUMOCTH CHIIBI TPEHUSL CKOJIBXKEHUSI OT CHUJIbI HOPMAJIBHOTO
JABJICHHUSI.

Onpenenenne ko3hPuieHTa TPEHUS CKOJIBXKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenre pabOTHl CUJIBI TPEHUS TPU PABHOMEPHOM JBMIKEHUU TeJa IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

Omnpenenenre paboOThl CHIIBI YIIPYTOCTH MPH MOABEME TPy3a ¢ UCIOIb30BaHUEM
HETIOBU)KHOTO U MOJIBUYKHOTO OJIOKOB.

N3yuenue 3akoHa COXpaHEHUs DHEPTUH.

Pa3znen 9. Mexann4yeckue Koj1e0aHUsI U BOJIHBI.

Konebarenbnoe nBwxkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJEOAHUN: MEpUOA,
4acToTa, aMIUITyaa. MaremMaTudyecKui W NOpPYKUHHBIA MaaTHUKU. [IpeBpainenue
SHEPTUU MPH KOJIeOaTEeTLHOM JIBHXKEHHH.

3aryxatonue kosjeOanus. BuiHyX)7aeHHBIE KoneOaHus. Pesonanc. Mexanuueckue

BOJIHBI.

CBoiicTBa MexaHM4ecKuX BOJH. [IpomosibHble M momnepedyHsle BOJHBL JlnHA

BOJIHBI M CKOPOCTHb €€ pacInpoCTpaHeHus. MeXaHU4eCKHe BOJIHBI B TBEPIOM TeElIE,
CEHCMUYECKUE BOJIHBI.



3Byk. I'poMkocTh 3Byka u BbicOTa TOHA. OTpaxenue 3Byka. HH(pasByk u
YIIbTPa3BYK.
JHemoncmpayuu.
1. HabGmrogenue xoneGaHui TN MOJ IEMCTBUEM CHIIBI TSKECTH M CUIIbI YIIPYTOCTH.
2. HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
3. HabGmronenue BBIHYXIEHHBIX KOJIEOAHUI U pe30HAHCA.
4. PacnpocTpaHeHue NpOJ0JIbHBIX U MONEPEYHBIX BOJH (HA MOJEIHN).
5. HaOmroneHnue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKHUH pE30HAHC.
Jlabopamopnuie pabomul u onvimol.
1. OmpezeneHne 4aCTOTHI U MIepUoa KOJIeOaHU MaTeMAaTUYECKOTO MAasITHHUKA.
2. OmnpenesieHre YacTOTHI U NIepuoa KojaeOaHu Mpy>KMHHOTO MasgTHUKA.
3. HccnemoBanue 3aBUCUMOCTU TIEPHOJIa KOJIeOAHUN MOJIBEIIEHHOTO K HUTHU Tpy3a
OT JIJIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH TEepUoOja KOJICOAHUN NPY>KUHHOTO MAasTHUKA OT
Macchl Ipy3a.

5. IIpoBepka HE3aBUCUMOCTH TepuojAa KojieOaHUil Ipy3a, MOABEUICHHOTO K HUTH,
OT Macchl rpysa.

6. OmbITHI, NEMOHCTPUPYIOIIME 3aBUCUMOCThH TEpPHOJIa KOJIeOaHUN MPYKUHHOTO
MasiTHUKA OT MacCChl IPy3a U KECTKOCTH MPYKUHBI.

7. V3MepeHue yckopeHusi CBOOOAHOIO MaICHUS.

Pa3znes 10. DieKTpOMArHUTHOE 1MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE oJe. DNEeKTpOMarHuTHbIE BOJIHBL. CaoiicTBa
ANEKTPOMArHuTHbIX  BOJH. [llkama 3JI€eKTpPOMAarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3U.

DJIeKTpOMarHuTHas npupojaa ceera. CKOpocTh cBeTa. BoiHOBEIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CBoliCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BOJIHOBBIE CBOWCTBA CBETA.

Jlabopamopnuie pabomul u onvimol.

1. M3ydyeHue CBOMCTB JJICKTPOMArHUTHBIX BOJH C TIOMOIIBI0O MOOHUJIBLHOTO

TenedoHa.

Pa3nen 11. CBeToBbIe IBJICHHUS.

JlyueBas mopens cBera. Mcrounuku csera. [IpsMonuHenHOe pacrpocTpaHeHue
ceeta. 3atmeHuss Comnna u JlyHel. Otpaxenue cBeta. Ilmockoe 3epkanio. 3akoH
OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3aKoH npesomiieHHs cBeTa. 1lolHOe BHYTpEeHHEE OTpaKeHHE
cBeta. Mcnosib30BaHUE NOJHOTO BHYTPEHHETO OTPAKEHUSI B ONTHYECKUX CBETOBOJAX.



Jlunza. Xon mydei B nuH3ze. OnTudeckas cuctema (oroammapara, MUKPOCKOTA U
Teneckona. 1'a3 kak onrudeckas cucremMa. bam3opykocTh U TallbHO30PKOCTb.

Pasnoxxenue 6enoro cera B ciekTp. OnbiTel HetoToHa. CroXKeHHE CIIeKTpaIbHBIX
uBeToB. J(ucnepcus ceera.

Jlemoncmpayuu.

L N o v kA wWwN e

[IpssmMonHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyyenue n300pakeHUi B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomnenue cpera.

OnTuyeckuii CBETOBOJ.

Xon nyyei B coOuparolieil JImH3e.

Xox Iy4yer B pacCEenBAIOIIEH JIMH3E.

[Tonyuenune n300paxeHUi ¢ TOMOIIbIO JIUH3.

[Tpunuun aeiictBus GoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Moxenb riaasza.

11. PaznoxxeHue 6e10ro cBeTa B CEKTP.

12. [Tonydenue 6eoro cBeTa Mpu CI0KEHUHM CBETA PA3HBIX 1IBETOB.
Jlabopamopnsie pabomuel u onvimol.

1.
2.
3.

HccnenoBanue 3aBUCUMOCTH yTila OTPAXKEHUSI CBETOBOTO JIy4a OT yriia majcHusl.
N3yuenne XxapakTepUCTUK N300paKeHNUs TTPEAMETa B TUIOCKOM 3epKaJie.
HccnenoBanne 3aBUCHMOCTH YIJia TPEJIOMJICHHS CBETOBOTO Jy4da OT yrIja
najieHUs] Ha TPAHUIIE «BO3yX—CTEKIION.

[Tomy4yenue n300pakeHUi ¢ TOMOIIBI0 COOUPAOIICH JIMH3HI.

Omnpenenenre (GOKYCHOTO pACCTOSHUS M ONTHYECKON CHIIBI COOMpArOIIei
JIUH3HIL.

OmnBITHI 1O Pa3IOKEHUIO OEIOTO CBETA B CIIEKTP.

OnBITH IO BOCTIPUATHIO I[BETA MIPEIMETOB MPU UX HAOIIOIEHUN Yepe3 IBETOBBIC
buIBTPHL.

Pa3nea 12. KBanroBble siBJI€eHUS.

Oneitel  Pesepdopaa u mianerapHass mozens aroma. Mogens aroma bopa.
Hcnyckanue u nornouieHre cBera aroMoM. KBaHThI. JIMHENYaThie CIEKTPHI.

PannoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHus. CTpoeHHe aTOMHOTO sijipa.
Hyknonnas monens aromuoro siapa. Mzoronsl. PaguoaktuBHbie nipeBpamieHus. llepuon
ITOJTypacIiaia aTOMHBIX SAED.

SnepHble peakuyuy. 3aKOHBI COXPaHEHUS 3aps0BOI0 U MACCOBOI'O YMCEIN. DHEPTHs
CBA3M aTOMHBIX szep. CBs3b Macchl M SHEpruu. Peakuuum cuUHTE3a W JEJIEHUs SIEp.
Ncrounvku sHeprun ConaHua u 3BE37.

Anepnas oSHepreruka. J[IeMCTBUS paJMOAKTUBHBIX H3Jy4YEHMM Ha JKUBBIE
OpraHU3MBl.



Jemoncmpayuu.

1. CHexTpsl U3IIy4YEeHHS U MOTJIOUICHUS.

2. CHexTpsl pa3M4yHbIX T'a30B.

3. CnekTp Bogopo/a.

4. HabmoneHnue TpekoB B kamepe BuibcoHa.

5. Pabora cu€Turka HOHU3UPYIOLIUX U3TyYEHUN.

6. Permcrpanus u3nydeHus IpUPOIHBIX MUHEPATIOB U POIYKTOB.

Jlabopamopnwie pabomul u onvimol.

1. HaGnrogeHue CrUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITyUEHHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHHUE YHEPTHU YACTHUIBI IO TOPMO3HOMY ITyTH (T10

doTorpadusm).

3. H3MepeHue painoakTUBHOTO (OHA.

IHoBTOpHUTEIBbHO-0000 AN MOIYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINI MOAYJIh MpPEIHA3HAYECH JUIsI CUCTEMATHU3alluu |
000011IeHNs] TPEIMETHOTO COJAEPKAHUS U ONbITA NEATEIIbHOCTH, IPHUOOPETEHHOIO MpHU
U3YYEeHUU BCEro Kypca (HU3MKH, a TakkKe [ MOATOTOBKM K OCHOBHOMY
rocyJIapCTBEHHOMY 3K3aMEeHY Mo (Pu3nKe s 00y4daronuxcs, BHIOpaBIIMX 3TOT yUeOHbIN
IpeaMer.

[Ipy wu3ydyeHUM [aHHOTO MOAYJS PEAIU3YIOTCI U CHCTEMATU3UPYIOTCS BUIBI
NEeSTEIbHOCTH, HAa OCHOBE KOTOPBIX OOECleurMBaeTcsl AOCTUKEHUE TMPEAMETHBIX U
METaNpeIMETHBIX IJIAHUPYEMBIX pe3yJIbTaTOB o0yueHus, bopmupyeTcs
€CTECTBEHHOHAy4YHasi TI'PaMOTHOCTb: OCBOCHHME HAy4YHBIX METOLOB MCCIIEAOBaHUsA
SIBJICHUM MPUPOJIbI U TEXHHUKH, OBJIAJICHUE YMEHUSAMH OOBSICHATh (PU3NUYECKUE SBICHHUS,
MPUMEHSISL TOJNYyYEHHBbIE 3HAHUS, pellaTh 3aJadyd, B TOM YHCIE KauyeCTBEHHbIE U
DKCIIEPUMEHTAJIbHBIE.

[TpuHIMNIMATBEHO OESITEILHOCTHBIN XapaKTep JaHHOTO pa3/ielia peaIu3yeTcs 3a CUET
TOTO, YTO OOYJArOIINECS BHITIONHSIOT 3aaHNs, B KOTOPHIX UM IIpeaJiaracTcs:

Ha OCHOBE TOJIYYCHHBIX 3HAHUU PACIIO3HABATh M HAYYHO OOBACHITH (PU3NUECKUE
SIBJICHUS B OKPY’KAIOLLIEN IIPUPOJE U ITIOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHbIE METO/ABI UCCIEAOBaHUS (PU3NYECKUX SBJICHUN, B TOM YHCIIE
IUISl IPOBEPKHU TUITOTE3 U MOJYUYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHBIE OCHOBBI HamOOJee BaXXHBIX JOCTIDKCHHH COBPEMEHHBIX
TEXHOJIOTUW, HANpUMEpP, TMPAKTUYECKOTO UCIIOIb30BAHUSI PA3JIMUHBIX HCTOYHHKOB
DHEPrMM Ha OCHOBE 3aKOHA IIPEBPAILCHUS M COXPAHEHUS BCEX W3BECTHBIX BHJIOB
SHEPIUMu.



IHHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUA

N3yuyenne ¢u3nku Ha ypoOBHE OCHOBHOTO 0OIEro 0Opa3oBaHMs HANpaBlIE€HO Ha
JNOCTH)KEHHE JIMYHOCTHBIX, METAlpPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTAaTOB.

B pesynbrare uzydeHus (pU3MKU Ha ypOBHE OCHOBHOTO OOILEro oOpa3oBaHUS Y
oOyuarorierocst 0yyT cpoOpMUPOBaHBI CIEAYIOIMINE TUYHOCTHBIE PE3YJIbTAThHI B YACTH:

e 1) NAaTPHOTHYECKOT0 BOCTIUTAHUSA:

e - IIPOSIBIICHHE HWHTEpPECa K HCTOPUU M COBPEMEHHOMY COCTOSHHIO POCCHMCKOU
(bu3NYeCcKOil HayKH;

e - IICHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX-(PU3ZUKOB;

e 2) rpa:KIaHCKOI0 U JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

e - TOTOBHOCTh K aKTMBHOMY YYacTHIO B OOCYXJEHUM OOLIECTBEHHO 3HAUYUMBIX M
TUYECKUX MpPOOJEM, CBSI3aHHBIX C MPAKTUYECKUM IPUMEHEHHEM JTOCTHKEHHI
busuky;

e - OCO3HAHUE BaXKHOCTU MOPAJIbHO-ITUYECKHUX MPUHIIUIOB B AEATEIbHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOr0 BOCIIUTAHMSI:

e - BOCIpHUATHE 3BCTETUYECKHX KadyecTB (PU3MYECKOHM HayKu: €€ TapMOHUYHOIO
MOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e - OCO3HaHHE LIEHHOCTU (PU3UYECKOW HAyKHM KaK MOILHOTO MHCTPYMEHTA MO3HaHUS
MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHM, BAXKHEUILIEH COCTABIIAIOLICH KYIbTYPHI;

e - Dpa3BUTHE HAy4YHOM JIOOO3HATENBHOCTH, MHTEpeca K HCCIIEeI0BATEIbCKON
NesATEIbHOCTH;

e 5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOLMOHAIBLHOTO 0JIATOMOJIYYHS:

e - OCO3HaHME IIGHHOCTHM 0e30macHoro ooOpaza JKU3HU B  COBPEMEHHOM

TEXHOJIOTHYECKOM MHUPE, BAXXHOCTH MPAaBUJI O€30MacHOr0 MOBEACHUS Ha TPAHCIIOPTE,
Ha J0pOrax, ¢ JEKTPUUECKUM U TEIJIOBBIM 000PYI0BAHUEM B JOMAIIHUX YCIIOBUSX;

e - cpopMHPOBAHHOCTh HaBbIKa pedICKCUM, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY U
TaKOTO0 € MpaBa y APyroro 4ejioBeKa;

e 6) TPYAOBOIO BOCIIUTAHMA:

e - QAaKTHMBHOE Yy4yacTU€ B pEIICHUU TMPAKTHUECKUX 3a7ady (B paMKax CEMbH,
o0Opa3oBaTeILHON OpraHu3allid, ropojia, Kpas) TEXHOJOTHYECKOM M COLHaTbHOM
HAIPaBJICHHOCTH, TPEOYIOMUX B TOM YUCIIC ¥ (PU3NUECKUX 3HAHHM;

e - MHTEpEC K MPAKTUYECKOMY HU3YyUEHUIO Mpodeccuit, CBA3aHHBIX C (PU3NKOM;

e 7)3K0JOrHY€CKOr0 BOCIIMTAHUA:

e - OpPHUEHTAIMs Ha NMpUMEHEHHE (PU3MUECKUX 3HAHMM AJI pellleHus 3ajady B 001acTH
OKpY)KalOUIEH Cpeapl, IUIAaHUPOBAHUA TOCTYNIKOB W OLEHKA HX BO3MOXHBIX
IIOCJIEACTBUN JIJIS1 OKPYKAIOIEW CPEJIbI;



e - OCO3HAHHE II00AIBHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIEM U MyTel UX PEIICHNUS;

e 8) azanranum K M3MEHSIOIUMCH YCJIOBUAM COUMAIBLHON M IPUPOAHON Cpelbl:

e - MOTPEOHOCTH BO B3aUMOJCHCTBUU IPU BBHINOJHEHUU HCCIEIOBAaHUNA U IMPOEKTOB
(u3nYECKOIl HAaIIPaBIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTUX;

e - IIOBBIIICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pPE3 MPAKTUUECKYIO IESTEIBHOCTD;

e - OTPEOHOCTH B (POPMHUPOBAHUH HOBBIX 3HAHH, B TOM YuCie (POPMYIUPOBATEH UACH,
MOHSITHSA, TUIIOTE3bI 0 GUBNYECKUX 0OBEKTAX U SIBICHUSAX;

e - OcCO3HaHue AePUIMTOB COOCTBEHHBIX 3HAHWKW W KOMIIETEHTHOCTEH B 00IacTH
bu3uKy;

e - IUTAHUPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUHN HOBBIX (PU3HMUECKUX 3HAHUM;

e - CTPEMJICHHC aHAJIM3UPOBATh W BBIABIATH B3aWMOCBS3U TIPHUPOJBI, OOIIECTBA M

9KOHOMMKH, B TOM HHUCJIC C UCIIOJIb30BAHUECM (1)I/ISI/II—I€CKI/IX 3HaHHﬁ;
e - OICHKAa CBOHX ,Z[GﬁCTBI/Iﬁ C y‘IéTOM BJIMAHHSA Ha OKPYXKAIOIIYIO CPCAYy, BO3BMOKHBIX
TJ100aIbHBIX HOCJIG,Z[CTBHﬁ.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbpTare ocBoeHusi mporpaMmbl Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHus y oOyyaroiierocs 0yayT chopMUpPOBaHbl MeTalnpeIMeTHbIE Pe3yJbTaThl,
BKJTFOYAOIIUE TTO3HABATENIbHbIE YHUBEPCAIbHBIC YUCOHBIEC NIEUCTBUS, KOMMYHUKATHUBHBIC
YHUBEpCaIbHbIC YU€OHbIE NEUCTBUS, PETYJISITUBHBIC YHUBEPCAIbHBIC yUeOHBIC IEHCTBHUS.

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1ornueckue aeicTBUs:

e BBIABIIITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBJIICHUH );

e YCTAaHABIWBATh CYIECTBCHHBIA TMPU3HAK KIACCU(PUKAIMKI, OCHOBAHMS IS
0000111eHNS U CPAaBHEHUS,

e BBIBJSITH 3aKOHOMEPHOCTH W TIPOTHUBOPEYMs] B paccMaTpuBaeMbix (haKTax,
JTAHHBIX ¥ HAOJTFOICHHUSIX, OTHOCSIINUXCS K (DU3NICCKUM SIBIICHHSIM;

e BBIABJISITH MPUYUHHO-CIICICTBEHHBIC CBS3H MPU M3YUYCHUH (DU3UICCKUX SIBJICHHM
Y TIPOIIECCOB, JIeJaTh BBIBOJBI C UCIIOIH30BAHUEM JIEAYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIFOUCHHM, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBS3SX (DM3UUYECKUX BEIIMUNH;

e CAMOCTOSITENIBHO BBIOMpATh C€MOCOO pelieHus y4yeOHOW ¢u3MuecKon 3aaauu
(cpaBHEHHME HECKOJILKMX BapUAHTOB PEIICHMS, BBIOOp HarOOIee MOIXOISIIETO C
y4€TOM CaMOCTOSITEJIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:

e HCIMOJH30BaTh BOMPOCH KaK UCCIIENOBATEIHLCKII HHCTPYMEHT TIO3HAHUS;

e TMPOBOJAUTH MO CAMOCTOSITEJIBHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOMXHBIM
(bu3HUecKuil SKCIEPUMEHT, HEOOJIbIIIOE UCCIIeI0BaHNE (PU3NUECKOTO SIBIICHUS;



OIICHWBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTHh WH(OPMAITUIO, MTOTYyUYECHHYIO B
XO/JI€ UCCJIEIOBAHMS WIIA SKCIIEPUMEHTA;

CaMOCTOSATENbHO (PopMyIHUpoBaTh OOOOIEHUST W BBIBOABI IO pe3yjbTaTaM
POBEIEHHOTO HAOIIOEHUS, OTIbITA, UCCIICIOBAHUS;

IPOTrHO3UPOBATh BO3ZMOXKHOE JayibHEIee pa3BUTHE (PU3NUYECKUX MPOIECCOB, a
TaKX€ BBIJIBUTaTh MPEANOJOXKEHUS 00 HX Pa3BUTUU B HOBBIX YCIIOBHUSX M
KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

IPUMEHATH Pa3IMYHbIE METO/bl, THCTPYMEHTHI U 3allpOChI IIPU MTOUCKE U 0TOOpe
UHPOpMAllMU WM JaHHBIX C Y4€TOM MpEIOKEHHON yueOHOH Qu3nueckon
3a]1a4y;

aHAJIU3UPOBaTh, CHUCTEMATU3UPOBaTh MW HMHTEPIPETUPOBATh HH(POPMALHIO
pa3IMYHBIX BUIOB U (POPM IIpE/ICTABICHMUS;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (OpMY IpencTaBICHUs HHOpMALIUU
Y WUIIOCTPUPOBAThH PEIIaeMble 3aJa4ll HECIO0XHBIMH CXE€MaMH, AHarpaMMaMu,
MHOU rpaUKOi U UX KOMOMHAIUSIMU.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

B XOJIe 00CYXKJeHUsI Y4eOHOTr0 MaTepuania, pe3yJbTaToB JIA0OPATOPHBIX PadoOT U
IIPOEKTOB 33/1aBaTh BOMPOCHI MO CYIIECTBY O00CYX/1aeéMOW TEMbI U BBHICKA3bIBATh
WJICU, HAIICJICHHBIC Ha PEIICHHWE 3a/1aud M TOJepKaHue OJIaroKeaaTebHOCTH
OOIICHUS,

COTIOCTABIIATb CBOM CYXICHUS C CYXKICHHSIMHU JPYTHMX YYaCTHUKOB JHMAJIOTa,
oOHapy>KUBaTh Pa3IMUME U CXOJICTBO MO3UITUH;

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

MyOJMYHO TPEICTABIATh PE3YJbTAaThl BBITIOJHEHHOTO (HU3UYECKOTO OIbITa
(3KCTIepUMEHTA, UCCIICIOBAHUS, TTPOCKTA);

MOHUMAaTh W WCIOJB30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBUIYATBHOU
pabOThI IPU PEIICHUH KOHKPETHOU (PU3NYIECKON TPOOIEMBI;

MIPUHUMATh LIEJIM COBMECTHOM JIESATEIIbHOCTH, OPraHU30BbIBATh JAECUCTBUSA IO €€
JOCTIDKCHHIO: PaclpeAesiaTh POJIM, OOCYXKJIaTh TPOIECCHl W PE3yIbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHUS HECKOJIBKUX JIFOJIEH;

BBITIOJIHATh CBOIO YacTh pPabOThI, JOCTUTas KaueCTBEHHOTO pe3yibTaTa 10
CBOEMY HANPABJICHUIO W KOOPAWMHHUPYS CBOM JCUCTBHUS C JIPYTUMHU UYJICHAMU
KOMaH/IbI,

OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOMMA MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENTEHO CHOPMYITUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHUCTBUSI.



PeryasiTuBHbIC YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS

CaMOOpFaHI/I3aHI/IH:

BBISIBIISITh MPOOJIEMbl B KU3HEHHBIX U YYEOHBIX CHUTyallUsX, TPEOYIOIIUX JJIst
perieHus: GU3NUeCKUX 3HaAHU;

OpPUEHTUPOBATHCA B  Pa3IMYHBIX  MOAXOAAaX  MPUHITHUS  PEIICHUH
(MHOUBHYaTBbHOE, IPUHATHE PELICHUS B TPYIIE, IPUHITUE PEIICHUN TPYIIION);
CaMOCTOSTENIbHO COCTaBIIATh AJITOPUTM pellleHUs (PU3NYECKOMN 3a/1auil WK I11aHa
UCCJIEIOBAHUS C YYETOM UMEIOIIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MPEIaraéMble BAPUAHThI PEIICHU;

JienaTh BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOHL, AMOIUOHAJIbHBIN UHTENJIEKT:

JaBaTh aJICKBaTHYIO OLEHKY CUTYallMu U IIPEAJIarath IJIaH €€ U3MECHEHUS;
OOBSACHSTH MPUUUHBI JOCTHXKEHUS (HEJOCTUXKEHUS) PE3YJIbTaTOB JACSATEIBHOCTH,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCHUTh KOPPEKTHUBBI B JESITEIBHOCTh (B TOM YHCJIE€ B XOJ BBITIOJTHEHUS
(pM3HUECKOr0 MCCIENOBAHMS WJIM MPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
WU3MEHHBIINXCS CUTYaIluH, YCTAHOBJIEHHBIX OMUOOK, BOZHUKIIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUIM;

CTaBUTh ce0sl HA MECTO JIPYroro 4eyjoBeKa B XOJE CIOpa WIA JUCKYCCHHM Ha
HAY4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro;

NpU3HABaTh CBOE MPABO Ha OMMOKY MPHU pEeHieHHH (U3NUECKUX 3a7ady WIA B
YTBEPKICHUAX HAa HAYYHBIE TEMBI U TAKOE K€ MPABO APYroro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOyuenust B 9 kJiacce npeaMeTHbIe pe3ybTaThl HA OA30BOM YPOBHE JOJIKHBI
oTpaxaTh CHOPMUPOBAHHOCTD Yy 00YUAIOIIUXCS YMEHUI:

UCIIOJIb30BaTh MOHATHS: CUCTEMa OTCU€Ta, MaTepuaibHas TOYKA, TPACKTOPHUS,
OTHOCHUTEIFHOCTh ~ MEXaHWYECKOTO  JBWXEHHS, nedopmarus  (ympyras,
IJIACTUYECKas), TPEHHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh W
neperpy3ku, LEHTP TsHKECTH, aOCONIOTHO TBEPIOE TENO, LIEHTP TAKECTH
TBEPAOTO TEla, PABHOBECHE, MEXAaHWYECKHME KOJIeOaHWS U BOJHBI, 3BYK,
nH(ppazByK u yIbTPa3BYK, AJIEKTPOMAarHUTHbHIE BOJIHBI, IKasa
AIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JAIBHO30PKOCTb, CIEKTPbI
WCITyCKaHWUSI W TOMJIONIeHUs, anbda, Oera- W ramMMa-usIydeHHs, H3OTOIIbI,
AJIEpHAsl DHEPTE€THUKA;

paznuyaTth sABJIEHUS (PaBHOMEPHOE U HEPABHOMEpPHOE MPSMOJIMHEMHOE
JIBUKEHHE, PAaBHOYCKOPEHHOE MPSIMOJIUHEIHOE NBUKEHUE, CBOOOIHOE MaJCHHE
T€l, pPaBHOMEPHOE JBWKEHUE IO OKPYKHOCTH, B3aUMOJIEWCTBHE TEll,



pEaKkTHUBHOE  JBWIKEHWE, KoyieOaTeabHOEe  JIBIDKCHHE  (3aTyXamlme ¢
BBIHYJICHHbIE KOJIeOaHUs), pE30HAHC, BOJTHOBOE JIBIDKEHUE, OTPaKEHUE 3BYKA,
NPSIMOJIMHEMHOE pacipoCTpaHEHHE, OTPAKEHUE U MPETOMJICHHE CBETa, MOJTHOE
BHYTPEHHEE OTPAKEHUE CBETA, Pa3joKeHUE OEIOT0 CBETa B CIEKTP U CIOXKEHUE
CHEKTpaJIbHBIX IIBETOB, JHUCIEPCUSl CBETa, E€CTECTBEHHAs paJIMOAKTUBHOCTD,
BO3HMKHOBEHHE JIMHEMYaTOro CIEKTpa U3My4YeHHUs) 1O ONHCAHHIO HX
XapaKTepHBIX CBOWMCTB M Ha OCHOBE OIBITOB, JIEMOHCTPUPYIOUIMX TaHHOE
(bu3nyuecKoe BICHUE;

pacno3HaBaTh MPOSBICHUE M3YUYEHHBIX (U3MUECKUX SIBICHUN B OKpPYXKaIOIEM
mupe (B TOM 4wuclie (PpU3MYECKHUe SIBJICHUS B MPUPOJEC: MPUIUBBI U OTJIMBHI,
naBwkeHne TutaHeT CONHEYHOW CHCTEMbI, PEAKTHBHOE JBIDKEHHE JKHBBIX
OpPraHM3MOB, BOCIPHUATHE 3BYKOB KHBOTHBIMH, 3E€MIIETPSICEHHUE, CEHCMHUECKHE
BOJIHBI, I[yHaMH, 07XO, I[B€Ta TeJ, ONTHYECKHE SBJICHUS B MPHUPOJE,
Ouonoruyeckoe AEMCTBHE BUAWMOIO, YJIbTPA(PHOIETOBOIO M PEHTTEHOBCKOTO
M3IIyYCHHUI, €CTECTBEHHBIM pAaJUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H,
pPaZMOaKTUBHOE M3TyYEHUE MPUPOIHBIX MUHEPAJIOB, ACHCTBHE PaIUOaKTHUBHBIX
W3IyYeHUN Ha OpraHW3M 4YeJlOBeKa), MPHU STOM MEPEBOJUTH MPAKTHUECKYIO
3a/1auy B yueOHYI0, BBIJCIATh CYIIIECTBEHHbIE CBOMCTBA (ITPU3HAKH ) (DU3HUECKUX
SIBJICHUI;

OMHCHIBATh HM3yYEHHBIC CBOMCTBA TN M (PUINYECKUE SIBICHUSA, HCIOIB3YS
¢usznyeckue BeMUYMHBI (CpeHSsT Y MTHOBEHHas CKOPOCTh Tela TpHu
HEpaBHOMEPHOM JBW)KCHHUH, YCKOpPEHHE, IepeMelleHue, MyTh, YIJIoBas
CKOpPOCTb, CUJIa TPEHUS, CHJIa YIIPYTOCTH, CUja TSXKECTH, YCKOPEHHE CBOOOIHOTO
najeHusi, BEC Telia, UMIYJbC Tejla, UMITYJIbC CHUJIbI, MEXaHW4Yeckas pabora u
MOIIHOCTh, TOTEHIMAIbHAS JSHEPTUS TeNa, IMOAHATOTO HaJ TOBEPXHOCTHIO
3eMJTM, TMOTCHIMANbHAS JHEPTUsS CXKATOW NPYKHUHBI, KHHETUYECKas JHEPTHs,
MOJTHASI MEXaHWYECKask dHEPTHUS, TIEPUOJ] M YaCTOTa KOJCOAHWM, JIMHA BOJHBI,
IPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTb CBETa, MOKAa3aTelb MPEIOMIICHUS
Cpensl), TpU ONMHCAHWM TPABWIBHO TPAaKTOBaTh (DU3UYECKHA  CMBICI
UCTIONB3YEMBIX BEJIMYWH, OOO3HAUCHUS W CAMHUIBI (PU3NYECKUX BEIMYUH,
HaXOAUTh (OPMYJIIBI, CBSI3BIBAIONINE JAHHYIO (PU3NYECKYIO BEIHUMHY C APYTUMHU
BETMYMHAMH, CTPOUTh TpapUKA H3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX
BEJINYWH;

XapaKTepr30BaTh CBOMCTBA Tel, (PU3NUECKHe SBICHHS U MPOIECCHI, UCIIONb3YS
3aKOH COXPAaHEHMSI DSHEPrHM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLIHUII
CYNEpHO3UIMKA CUJ, MPUHIMI OTHOCUTEeNbHOCTH ['anumies, 3axonsl HbioToHA,
3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBl OTPAXEHHs WU MPETOMIICHUS CBETa,
3aKOHBI COXpPAHEHHs 3apsA0BOTO W MACCOBOTO UHWCEN MPH AIEPHBIX PEaKIUIX,



Ipy 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHa M 3alHUCBIBATH €T0
MaTeMaTUYECKOE BBIPAKEHHE;

OOBSCHATH (PU3NYECKUE MPOIIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE
CUTyallull NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABIATE HPUUYHUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OIOPOH
Ha 2-3 WM3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBJICHHM, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEN;

pematy pacuéTHble 3a7aud (ONMUparoIIMecs Ha CUCTEMY M3 2—-3 ypaBHEHHI),
UCIOJIb3ysl 3aKOHBI U (POPMYJIbl, CBA3BIBAIOIIME (PU3UYECKUE BEIMYMHBL: Ha
OCHOBE aHaJIM3a YCJIOBMS 3aJlayd 3alMChIBaTh KpPAaTKOE YCJIOBHUE, BBISABIATH
HEJIOCTAIOIINE WM W30BITOYHBIE [IaHHbBIE, BBIOUpATh 3aKOHBI U (HOPMYJIBL,
HEO0OXOAMMBIE JIJISl PEIICHMS], TIPOBOAUTH PACUETHI U OLIEHUBATH PEATUCTUYHOCTD
HOJy4YE€HHOTO 3HaueHUsl (PU3NYECKOI BEIMUNHBI;

pacrno3HaBaTh MpPO0JIEMbI, KOTOPHIE MOKHO PEHIMTh IPU MOMOIIM (PU3HUECKUX
METO/IOB, HCIOJIb3ysl OINMCAaHUE MCCIEOBAaHUsA, BBIICIATh IPOBEPIEMOE
MPEANOJOKEHNE,  OLUEHMBATh  NPABWIBHOCTh  TMOPSAAKA  MPOBEICHUS
UCCJIEI0BAHMSI, JIENaTh BBIBOJbI, MHTEPIIPETUPOBATh PE3YIbTaThl HAOIIOACHUN 1
OMBITOB;

IIPOBOJUTEH OMBITHI MO HAOTIOJAEHUIO (U3UYECKUX SIBJICHUN WM (PU3MYECKHUX
CBOMCTB Ten (M3ydyeHHne BTOporo 3akoHa HploTOHa, 3aKk0Ha COXpaHEHUs! SHEPTUH,
3aBUCUMOCTh TEpuo/a KoJeOaHU MPYKMHHOTO MAasSTHHKAa OT MAacChl rpys3a U
KECTKOCTU TPYKMHBI M HE3aBUCHUMOCTh OT aMIUIUTYIbl MajbIX KOJICOaHMI,
NPSMOJIMHENHOE PACIIPOCTPAaHEHHE CBETA, Pa3joXKeHHe Oeoro cBeTa B CHEKTP,
U3yYeHUE CBOWCTB M300paXeHUs B INIOCKOM 3€pKaje U CBOMCTB M300pakeHUs
npeaMera B coOuparolieil JiMH3e, HaOJI0JICHHE CIUIOMIHBIX M JIMHEHYaThIX
CHEKTPOB M3JYyUYEHHUS): CAMOCTOSATEIbHO COOMpPaTh YCTAHOBKY M3 M30BITOYHOTO
Habopa 000pyIOBaHMs, OINUCHIBATH XOJ OMNbITA W €ro pe3yJbTaThl,
(opMyITUpPOBATH BHIBOJIBI;

OPOBOJUTH TMPU HEOOXOAMMOCTH CEpUI0 TPSIMBIX H3MEPEHHM, Onpenenss
CpeliHee 3HaUeHHe U3MepsieMoi BeMYuHbI ((POKyCHOE paccTosiHie coOuparoueit
JIMH3b1), 000CHOBBIBATH BHIOOP CIIOCO0a 3MEpPEHHUs (M3MEPUTENILHOTO MTPUO0pa);
NPOBOAMTH  HCCJIENOBAHME  3aBUCUMOCTEH  (U3MYECKHUX  BEJIUYUH  C
WCIIOJIb30BAaHUEM NPSIMBIX W3MEPEHUU (3aBHCHUMOCTb IIyTH OT BPEMEHU MNpHU
PAaBHOYCKOPEHHOM JBWXEHUHM 0€3 HayaldbHOM CKOpPOCTH, MEpHoJa KoyeOaHuu
MaTEMaTUYECKOT0 MAasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)KEHUs
CBETa OT YIUIa MAJEHUS W yrja MpeIOMIICHUs OT yria MaJeHus): INIAHUPOBATh
UCCIIEIOBAaHHE,  CaMOCTOSITEIbHO  cOOMpaTh  YCTaHOBKY,  (UKCHPOBATH
pE3yNbTaThl MOTYYSHHON 3aBUCUMOCTH (PU3WYECKUX BEIWYUH B BUJEC TAOIHI] U
rpaduKoB, JeNaTh BbIBO/BI 10 PE3yJIbTaTaM UCCIIEOBaHMS;



MPOBOANTH KOCBEHHbIE M3MEPEHUS (PU3MUECKUX BEJIHUYUH (CPEeaHSsi CKOPOCTh U
YCKOpPEHHE Tejla NpPU PaBHOYCKOPEHHOM JIBH)KEHHH, YCKOPEHHE CBOOOJHOIO
nafeHus, JKECTKOCTh MOPYXKHUHBI, KOIP(OUIMEHT TPEHHUS  CKOJBKECHHUS,
MexaHudeckass paboTa ¢ MOINHOCTh, YacToTa M TMEpUoJ KoJieOaHuM
MaTEMaTUYECKOT0 U MPY>KUHHOTO MAsTHUKOB, ONTHYECKas cuia coOuparoiiei
JUH3bI, PAJUOAKTHBHBIA  (OH): TIJIAHUPOBATH  H3MEpPEHUs, CcoOUpaTh
AKCIIEPUMEHTAJIbHYI0  YCTAHOBKY M BBINOJHATH  U3MEPEHHUA,  CIeays
PEIJI0KEHHON UHCTPYKIIMH, BEIYUCIIATh 3HAYECHUE BEIMYUHBI U aHAIM3UPOBATH
MOJIYYCHHBIE PE3YJIbTATHI C YUYETOM 3aJJaHHOM MOTPEITHOCTH U3MEPEHU;
coOirofaTh IMpaBuiIa TEXHUKUM O€30MacHOCTH Hpu paboTe ¢ J1abopaTOpHBIM
000py10BaHUEM;

paznuyaTh ~ OCHOBHBIE  IPU3HAKM  H3YYEHHBIX  (U3MYECKUX  MOJEIICH:
MaTepuaibHas TOYKa, aOCOIIOTHO TBEPIOE TEJO, TOYEUHBIM HMCTOYHUK CBETA,
Jyd, TOHKas JIMH34a, [JJAHETapHasi MOJEIb aToOMa, HYKJIOHHAs MOJENb aTOMHOIO
A5pa;

XapaKTEepHU30BaTh MPUHUUIIBI JEHCTBUS M3YYECHHBIX MPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOpPOM Ha WX omucaHus (B TOM 4YHUCJE: CIUIOMETP, JATUYUKU
[OJIOXKEHUS, PACCTOSIHUSI W YCKOPEHHS, pPakKeTa, 3XOJIOT, OYKH, IEPUCKOIL,
¢oroanmnapaT, ONTUYECKUE CBETOBOJBI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucnosb3ys 3HaHHS O CBOMCTBaX (DU3MYECKUX SBICHUU U
HE00XoaNMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMBl M CXEMAaTU4YHbIE PHUCYHKHM H3YYEHHBIX TEXHHYECKHUX
YCTPOMCTB, M3MEPUTENIbHBIX MPHOOPOB U TEXHOJOTUYECKUX IPOLIECCOB NpHU
pElICHNN y4eOHO-IPAKTUYECKUX 3a]ad, ONTHYECKHUE CXEMbl I MOCTPOCHHUS
M300paKEHUM B TIJIOCKOM 3€pKajie U COOUparoIieit JTMH3E,

MPUBOAUTH TPHUMEPHI (HAXOAUTh HMHPOPMALKIO O NpHUMEpax) MPaAKTUYECKOIrO
WCIOJIb30BaHusl (PM3UYECKUX 3HAHUM B MOBCEAHEBHOW KU3HU JJIs1 0OeCreueHus
Oe3omacHOCTH TIpH OOpaIieHuu ¢ MpUOOpaMHu U TEXHUYECKUMH yCTPONCTBAMU,
COXpaHEHUsl 370pPOBbS U COOJIOJECHUS HOPM DKOJOTMYECKOTO IOBEJICHUS B
OKpYIKarolIEn Cpee;

OCYUIECTBJIATh MOMCK MHpOpMauuu (usnmyeckoro copepxkanus B MHTepHere,
CaMOCTOSITENIbHO (POPMYIIUPYS TOMCKOBBIN 3aMPOC, HAXOAUTD ITyTH OMPEICICHUS
JOCTOBEPHOCTH MOJYyYEeHHOW MH(pOpPMAIMM HAa OCHOBE MMEIOUIMXCS 3HAHUU U
JOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh TNPHU BBIMOJHEHUH YYEOHBIX 3aJlaHUi HAayYHO-TIOMYJISPHYIO
auTepaTypy GU3MUECKOTO COAEPIKaHMS, CIIPABOYHBIE MAaTEPHUAIIbl, PECYpPChI CETH
WutepHer, Bnaaerh npuéMamMu KOHCIEKTHUPOBAaHUS TEKCTa, MPeoOpa3oBaHUA
nH(pOpMAIUU U3 OAHON 3HAKOBOM CHUCTEMBI B IPYTYIO;



CO3/aBaThb COOCTBEHHbIE NHCHMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE
nH(GOPMaIIMU U3 HECKOJIBKUX UCTOYHUKOB (PU3NYECKOTO COCPKAHUS, IyOINIHO
IIPEACTABIATh PE3YJITAThI MPOEKTHOW WIIM HCCIIEIOBATENBCKOM AEATEIBHOCTH,
P OTOM TPaMOTHO MCIIOJB30BaTh MW3YYCHHBIM IIOHATUMHBIA amnmapar
U3y4aemMoro paszena (pU3MKU U COMPOBOXKIATh BBICTYIUICHHE MPE3CHTAllUEH C
y4€TOM 0COOEHHOCTEN ayTMTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/ P Konrpoububie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 2
SAnMOACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 0 2
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 0 2
CXAHMHECKHE KOTCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 0
CXAHH'CCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHUTHOE MOJIE U 6 0 0 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4. CBeToBbI€ AIBJICHUSA



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

4.1 3aKOHBI pacIIpOCTPaHEHHUS CBETA 6 bubmmorexa [JOK
' pAcHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
42 Jlamst 1 oTHYCCKHE NPHOOPS! 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CIIEKTP 3 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgen 5. KBanToBbI€e sIBJICHUA
bubmuorexa [JOK
51 Hcnyckanue u norjioneHne CBeTa aroMOM 4 https://m.edsoo.ru/7f41a4ab
bubmuorexa [JOK
52 CTpOCHHE ATOMHOTO AApa 6 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTE1bHO-00001IAK0IIM I MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEepKAHUS 6 bubnuoreka [IOK
' Kypca dusuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 99



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

HOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoasnbie IIpakTnueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
M .
1 €XaHMYECKOE JIBIYKEHUE 1 0 0
MarepuanbHas TOUKa
5 Cucrema orcuera. OTHOCUTEIIBHOCTD 1 0 0 bubnunoreka LIOK
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE npsIMONIMHENHOE 1 0 0 Bbu6moteka LJOK
JBUYKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE psiMOIUHEIHOE
4 nerkerne. CpeHsst 1 MTHOBCHHAS 1 0 0
CKOpPOCTh
5 [IpssMonMHENHOE paBHOYCKOPEHHOE 1 0 0 bubnmnoreka HOK
JBUOKEHHE. Y CKOpPEHHE https://m.edsoo.ru/ff0ad8d4
CkopocTh IpSIMOJIMHEHNHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1 0 0
I'padux ckopocTH
JlabopaTtopHas pabota "OnpeneneHue
7 YCKOpEHHUS TeNa Mpu 1 0 1 bubmmoreka [JOK
PaBHOYCKOPEHHOM JBHKEHUU T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1utockocTh"
CBob6oaHoe nagenue tei. OnbIThl
8 Sl 1 0 0
lanunes
9 PaBHOMEpPHOE IBUYKEHUE 11O 1 0 0 bubmuoteka [IOK



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

okpy>kHocTH. [lepros u yacrora
oOparmenus. JInHeiHas U yriioBas
CKOpPOCTH

https://m.edsoo.ru/ff0ael76

10 LenTpocTpeMUTENbHOE YCKOPEHUE
1 [IepBeiit 3akon HeroTona. Bektop bubmmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akoH HeroTona. Bu6muotexa [JOK
PaBHonelicTByrO1LIAsA cuna https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akoH HproToHA. bubnuoreka [IOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npyuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
Bbu6mmoteka [JOK
15 Cuna ynpyroctit. 3akon Iyka https://m.edso:;.[ ru/ff0aeca2
16 Pemenwne 3anay mo teme «Cuna
YIIPYTOCTHY
17 Jlaboparopnast pabota «Ornpezenenue bubnnorexa [JOK
YKECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmnorexa [JOK
18 Cua Tpenns https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmnorexa LIOK
TpEHUsD» https://m.edsoo.ru/ff0afa26
20 JlaGopatopHnas pabota "Onpeznenenue bu6muoreka [JOK
KO3 pHUIIMEHTa TPEHUS CKOJIBKEHUS" https://m.edsoo.ru/ff0af8be
Pemrenue 3agad mo teMe "3aKOHBI
21 Hrrotona. Cuna ynpyroctu. Cuna bubmorexa [TOK
| https://m.edsoo.ru/ff0afb8e
TpEHHS
22 Cuna TsKeCTH M 3aKOH BCEMUPHOTO 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 CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrxeHue et

23 BOKpYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemenwne 3agau o teme "Cuna
24 TSDKSCTU U ?jKOH BCEMUPHOTO bubamorexa LOK
) p https://m.edsoo.ru/ff0af5f8
TSATOTCHUS

o5 [TepBas kocMHuYeCcKasi CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHON TOYKHU.

26 AOGCOIIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
PaBHOBecue TBEpOTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OCBhIO BPAIICHHUS.

27 MowmenT cuisl. LenTp TspKecTH

28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cunbl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBLHOU pabOTE IO

29 TeMe "MexaHquc:))e BI/I)KCEI/IG brbmmorexa LTOK

. A ) https://m.edsoo.ru/ff0b0408
Bzaumoneiictue ten"
KonTponbras pabora mo teme
30 "Me Iz)t quCKfe BIDKECHHE bubmmorexa LIOK
XaH .
N g https://m.edsoo.ru/ffOb06ec
BzaumopeiictBue Ten"
Nmnynbe Tena. UMiynbe cuiibl. 3aKoH
31 co z CHUS UMII J'II)Za Yupyroe u bubmmorexa LIOK
XpaH .
P y N Pyt https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBHE
32 Pemenue 3agad mo reme "3akoH but6mmoreka [IOK

COXPaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c



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
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

VYpoxk-konpepenuus "PeakTuBHOE

33 JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOITHOCTh https://m.edsoo.ru/Ff0b0agA
PaboTa crIbI TSKECTH, CHIIBI bubnuorexa [JOK
35
YIPYTOCTH M CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTopHas pabora «OnpeneneHue
36 paloThI CUIIBI TPEHUS IIPU
PaBHOMEPHOM JIBUKEHHUH TeJja 110
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBs3b 3HEprUU U paboTHI.
[TorennuanpHast SHEprus
Kunernueckas sneprus. Teopema o bubmmoreka [JOK
38 .
KHHETUYECKON SHEPrUuu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTUHU B
MEXaHHUKe
40 JlaGopatopnas pabora «3yuenue bubmmnoreka [HOK
3aKOHA COXPaHEHUS YHEPIrUm» https://m.edsoo.ru/ff0b12fe
41 KonebarensHOE IBUKEHNUE U €T0 bubmmoreka IIOK
XapaKTEPUCTUKU https://m.edso0o.ru/ff0b1858
42 3aryxaromue KonedaHusl. bubmuoreka [IOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKkuii ¥ NpyKUHHBIA
MasiTHUKH
VYpok-uccienoBanue «3aBUCUMOCTh
44 nepuo/a KojiebaHuM OT KECTKOCTH bubmorexa [TOK
https://m.edsoo.ru/ff0b197a
NPY>KUHBI U MAaCChI Tpy3a»
45 [IpeBparienue sHepruu npu



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
https://m.edsoo.ru/ff0b197a

MEXaHUUYECKUX KOeOaHUusIX

46

47

48

JlabopaTtopHas pabora «OnpeneneHue
9acTOTHI U TIeproIa KojeOaHui
MPYKUHHOTO MasiTHUKa

JlaGopaTtopHas padota «IIpoBepka
HE3aBUCHMOCTH NIEPUOJIa KOJIeOaHMi
rpy3a, HOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexauunueckue BoaHEL. CBONMCTBA

MCXaHHMYCCKHUX BOJIH. HpOI[OJ'IBHBIC u
IIOIICPCYHBIC BOJIHBI

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOblaec

bu6nmorexa [IOK
https://m.edsoo.ru/ff0b197a

bubnunoreka LIOK
https://m.edsoo.ru/ffOb21fe

49

VYpox-koupepenuus "MexaHnIecKue
BOJIHBI B TBEPIOM Tene. CelicMuueckue
BOJIHBI"

50

51

52

3ByK. PacripocTpanenue u oTpakeHue
3BYyKa

Ypoxk-uccnenoanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC

53

VYpok-koHpepenius "YIbpTpa3zByK U
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

55

[ToarotroBka Kk KOHTPOJIBHOU paboTe MO
TeMe "3aKOHbI COXPaHEHHS.
Mexannueckne Kojie0asus U BOJIHBI"

KonrtponsHas pabora no teme
"3akoHbI cOXpaHeHus1. Mexanndyeckue

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

Koyie0aHusA M BOJTHBI"

BHGKTpOMaFHI/ITHoe I10JIC.

bu6nmoreka [IOK

56
DNeKTPOMarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH
Ypoxk-konpepenuus "Llkana
58 3JEKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHnE 3IEKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH I COTOBOI CBA3H"
VYpok-uccnenosanue "M3yuenue
P . i bubnuoreka [{OK
59 CBOMCTB 2JICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITBHOTO TesedoHa
Penrenue 3amau Ha onpesieneHue
60 YaCTOTHI U JUTUHBI 3JICKTPOMArHUTHOU
BOJIHBI
DneKTpOMarHuTHas MPHUPOJIa CBETA.
61 Cko OI;TL cBeTa BomI{)ml:He CBOMCTBa brbmmorexa LIOK
P ' https://m.edsoo.ru/ff0b31d0
CBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acTpOCTpaHEHUE CBETa. 3aTMECHHUS bubmorexa LOK
pacnpoctp ’ https://m.edsoo.ru/ff0b3658
Connua n Jlynst
3aKOH OTpa)kK€HUs CBETa. 3epKaja.
63 Pemrenue 3a1a4 Ha MpUMEHEHNE bubnmorexa [TOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETa
64 IIpenomiienue cBeta. 3aKoH bubmuorexa [JOK
MPEIOMIJIEHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpPEHHEE OTPAKEHHE CBETA.
yip P but6mmorekxa [IOK
65 Hcnonb30BaHKe MOTHOTO BHYTPEHHETO

OTpaXXCHUA B OIITUICCKUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c
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Jlaboparopuas pabota "Hccrnenoanne
3aBUCHMOCTH YIJIa TPETIOMIICHUS

06 CBETOBOTO JIy4a OT yIJla MaJIieHus Ha
rpanute "Bo3ayx-crekiao"
Ypok-koHpepennus "Micnons3oBaHue
67 MIOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBS3b"
bubnunoreka LIOK
68 Jlua3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuorexa [IOK

69 [TocTpoenue n3o0paxeHUH B TMH3AX https://m.edsoo.ru/fob4dda
JlaGopatopHnas pabota "Onpexnenenue

70 (I)OKySHOFg pacETo;IHH;I u O€ITI/I‘{CCKOI71 bubmmorexa [IOK

. https://m.edsoo.ru/ff0b4206
CHWJIBI COOMPAFOIIICH JTMH3BI"

71 Ypok-koupepenius "OnTudyeckre bubnnorexa [JOK
JIUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

72 ['na3 xak ontuyeckas cucrema. 3peHue bubmmorexa [TOK

https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepenus "legexTs
3penusi. Kak coxpanurts 3peHue"

Paznoxenue 6e10ro cBeTa B CIEKTP.

74 OneiTel HetoToHa. Coxenue bubnmnoreka HOK
CIEKTpaJIbHBIX LBETOB. [{ucnepcus https://m.edsoo.ru/ffOcOf4c
cBeTa
VYpok-nipaktukym "BonHoBbIE

75 CBOICTBa CBETA: AUCIIEPCHS,
uHTepepeHys u audpaxus”

76 Omeitel Pe3epdopaa u uranerapHas bubnuotexa [JOK
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MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8

77 [Toctynatel bopa. Moaens aroma bopa
Hcnyckanue 1 noriomieHue cBera
78 aromoM. KBantel. JIuneiiuaroie bubmorexa HOK
’ ) https://m.edsoo.ru/ffOc144c
CHEKTPHI
79 [IpoMexyTouHas aTTecTanusl. Bu6muotexa [JOK
TectupoBanue. https://m.edsoo.ru/ff0c1550
80 PannoakTBHOCTE U €€ BUIBI bubmorexa [JOK
o A https://m.edso0.ru/ff0c1672
Crpoenue atomHoro siapa. Hykinonnas bubnnoreka [JOK
81
MOJIEIIb https://m.edsoo.ru/ffOc18ac
82 PannoakTuBHBIC IpEBpaIICHUSI. bubnunoreka LIOK
H3otomsl https://m.edsoo.ru/ffOclal4
83 Pemenue 3agau mo teme: bubnuorexa [IOK
"PanuoakTuBHBIE NpeBpaleHus" https://m.edsoo.ru/ffOclb4a
84 [Tepuona momypacnana
Vpok-koH(pepennus "PagnoakTHBHEIE
85 1/13131 eHI/I:Ib Bpn ; oze MI; WINHE bubmorexa [TOK
yi | PHPOJIE, MEAMIHHE, https://m.edsoo.ru/ff0c2126
TEXHUKE
SInepHbIe peakni. 3aKOHBI
86 ccflx paHeHIEH 3aHs{ 0BOT'0 ¥ MacCOBOTO bubmorexa [OK
P P https://m.edsoo.ru/ffOc1c58
YHCel
87 DHeprus CBA3u aTOMHBIX siaep. CBs3b bubnunorexa LIOK
MAacCChl M HEPTUHU https://m.edsoo.ru/ff0cld7a
88 Pewenue 3anau no reme "SAnepHbie
peaxkuun"
89 Pemenue 3amau o reme: " DHeprus bubnuotexa [JOK

CBs3H ATOMHBIX AOCP. H,Z[epHLIC

https://m.edsoo.ru/ff0cOe2a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
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peakuuun"

Peakiuu cuHTe3a U neneHUs SaEp.

bu6nmoreka [IOK

90 .
Ucrounuku sueprun ConHIA U 3BE3]T https://m.edsoo.ru/ffOc1e88
Ypok-koudepenuus "SAnepHas
01 sHepreTuka. JleicTus
PaZMOaKTUBHBIX U3ITyYEHUH Ha KUBbIE
OpraHu3Mbl"
[ToaroroBka Kk KOHTPOJILHOU paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€. bubmmoreka [JOK
92
DNEeKTPOMarHuTHbIE BOJHBI. https://m.edsoo.ru/ff0c223e
KBanrtoBsie siBneHus"
KonTponbhas padota no teme
93 "DJIeKTPOMarHuTHOE MOJIE.
DNEeKTPOMArHUTHHIE BOJHBI.
KBanToBbI€ siBeHUS"
[ToBTOpenue, 06o61eHue. Pemenne
94 ACYETHBIX U KaYeCTBEHHBIX 33]1a4 110 bubmorexa LOK
P | | https://m.eds00.ru/ff0c2572
TeMe "TernnoBbie mporecchl
[ToBTOpenue, 06o61eHue. Peenne
bubnmnorexa LIOK
95 pacYeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
" . https://m.edsoo.ru/ff0c2a22
teme "KIIJI TennoBeIX IBUTATENEH
IToBTropenue, o6o0mmeHue. Pemenue
96 ACUETHBIX U KaYeCTBEHHBIX 3a]1a4 110 bubmmorexa [JOK
P https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTanoBok"
IToBTOpenue, o006meHne. Pabora ¢
97 TeKCTai)JH 1o Teme "3aKOHbI Bubmmorexa [IOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHUKE
98 [ToBTOpenue, o600menue. Pabora ¢ bubmmoreka [JOK
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Tekctamu 1o teme "Konebanus u
BOJIHEI"

https://m.edsoo.ru/ff0c2e82

[ToBTropenue, o6o0menue. Pabora ¢
99 Tekctamu 1o Teme "KBanToBas u

sanepHas Gpusnka"

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

99



https://m.edsoo.ru/ff0c2e82

YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

®dusuka 9 kinace / A.B. I1épeimkun , E.M. I'ytHuk , Mocksa « dpodax, 2020 rox.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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