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MNOACHUTEJIbHAS 3AIINCKA
[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHs COCTaBICHA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWI K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHON Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanbHoil paboueid mporpammbl BocnuTanus ¥ KoHuenmuu mnpenojaBaHus y4eOHOTO
npeaMera «Pusukan.
Conmepxanue  mporpaMMbl 1o (U3MKE  HAmpaBIeHO  Ha  (OPMHPOBAHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMUXCS W OpraHu3aluio H3ydyeHus (UMK Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamme mo ¢u3MKe yYUTBHIBAIOTCS BO3MOXKHOCTH Y4€OHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METalpeIMETHBIM  pe3ylibTaTaM  OOy4eHHs, a  TakkKe  MEXIPEIMETHbIE  CBS3HU
€CTECTBEHHO-HAYYHBIX Y4EOHBIX IPEIMETOB Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHusl.
[IporpamMma no (u3mnKe ycTaHaBIMBAaeT paclpejesieHue y4eOHOTro marepuana Mo rojiam
o0ydeHust (1o Kjiaccam), MpeajgaraeT NPUMEPHYIO IMOCJIEI0BATEIbHOCT H3YyYEHHUS TEM,
OCHOBAaHHYI0 Ha JIOTUKE pa3BUTHUSA I[PEAMETHOTO COJEpXKaHUS M Y4YETE BO3PACTHBIX
0COOCHHOCTEHN 00yYarouXCs.
[Tporpamma o ¢usuke pazpaboTaHa C LETbI0 OKa3aHH METOANYECKON TOMOIIU YIUTETIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.
OwusmKa SBIAETCS CHCTEMOOOPA3yIONINM IS €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEIMETOB,
MOCKOJNIBKY (pU3MYECKHe 3aKOHBI JIEKaT B OCHOBE IPOIECCOB M SBICHUMN, N3Y4aeMbIX XUMHEH,
Ouonorueii, actpoHomueil U usnueckoit reorpadueld, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IPEeNoCTaBisieT HaumOojee siCHble OOpas3ipl MPUMEHEHHs HAy4HOIO MeToj]a
MO3HAHUS, TO €CTh CIIOCO0a MOMYYCHHUS JOCTOBEPHBIX 3HAHUI O MHpE.
Opna w3 rNaBHBIX 3a7a4 (U3MYECKOr0 00pa3oBaHUsl B CTPYKType oOIiero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH M HUHTEpeca K Hayke Yy
o0yyJaroumxcs.
N3yuyenne ¢u3nku Ha 0a30BOM YpOBHE IIpENIOJIaraeT OBJIAJIEHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHO-HAyUYHYI0 TPaMOTHOCTb:
® HAy4YHO OOBSCHATH SIBJICHUS;
® OLEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOT'O UCCIIEIOBAHUS;
® HHTEPHPETUPOBATh JAaHHBIE W MCIOJNb30BaTh HAy4yHBIE JOKa3aTelIbCTBA IS
MOJIyY€HUs BHIBOJIOB.
[lenu wm3yueHuss (QU3MKKM HAa YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs ONpEIENCHBI B
Konuenmun npenogaBanus yuebHoro npeamera «Pusnka» B 00pa3oBaTeNbHBIX OpraHU3alMIX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00I111€00pa30BaTENbHBIE POrPaMMBL,
yrBepxkA€HHONW pemenneM Komermn Munncrepersa npocsemenuss Pocculickonn ®@enepanyun
(mportokon ot 3 nexabdbps 2019 r. Ne I[1K-4BH).
Henun nzyvyenus pU3NKH:
e [puoOpeTeHHEe HHTEpeca U CTPEeMIIEHUS OOYy4aroIlUXCs K HAyYHOMY HW3YUEHHIO
HOPUPOIBI, pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

® Dpa3BUTHE TMIPEJCTaBICHUH O HAy4yHOM MeETOJe TO3HaHus U (HOpMHUpOBaHHE
HCCJIEI0BATEIBCKOTO OTHOIIEHHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4YEHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JJIsl PA3BUTHS JAPYTHX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;



® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JIeATeTLHOCTH, CBSI3aHHOM ¢ (PM3UKOH, MOATOTOBKA K JaJbHEUIIEMY O0yUEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHre STHX Ieneil mporpamMmbl 10 (M3MKE Ha YPOBHE OCHOBHOIO OOIIErO

o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:

e [puoOpeTeHHe 3HAHWK O JAUCKPETHOM CTPOEHUHM BEIIECTBA, O MEXAaHHMYECKHUX,
TEIUIOBBIX, AJIEKTPUUYECKIX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSX;

e [puoOpeTeHHe yMEHUH ONUChIBaTh U  OOBIACHATH (PU3MUECKUE SBICHUS C
MCIOJIb30BaHUEM TOJTyYEHHBIX 3HAHUII;

® OCBOCHHE METOJIOB PELICHHUS TNPOCTEHINNX pacu€THBIX 337a4 C HCHOJIb30BAHUEM
buznyecKkux Mojenel, TBOPUECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4;

e pa3BUTHE YyMEHUW HaOIIOAATh MPHUPOAHBIC SBJICHUS U  BBHIIOJIHATH  OIBITHI,
nabopaTtopHble pabOTHl U SKCIEPUMEHTAJIbHBIE MCCIEAOBAaHUS C MCIOJIb30BAHUEM
MU3MEPUTEIBHBIX PHOOPOB;

e ocBocHHE MNPUEMOB PabOTHl ¢ HHPOpMAIUEll (U3MUECKOTO COJEP)KAHUS, BKIIOYAS
UHPOPMALIMIO O COBPEMEHHBIX JOCTIDKEHHSIX (U3UKH, aHAIM3 U KPUTUYECKOE
OlLICHMBaHME UH(OPMALINU;

® 3HAKOMCTBO CO cepaMu MpodheCCUOHATBLHONU ACSITETbHOCTH, CBI3aHHBIMU C (DH3UKOM,
Y COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTUKEHHIX (PU3MUECKOIN HAYKH.

Ha u3yuenue ¢uzuku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO O0IIEro 0OpazoBaHUs

OTBOJIUTCS B 9 KJlacce — 102 yaca 3 yaca B HEJIENIO).
[Ipennaraemelii B mnporpaMMe no (pusuke nepeyeHb J1adopaTOpHBIX padbOT M ONBITOB HOCUT
PEKOMEHIaTeNbHBIN XapakTep, y4UTENlb JelaeT BbIOOp MpoBeneHUs J1adOopaTOpHBIX PadoT U
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX 0COOCHHOCTEN 00yJaOIIUXCsl, CIIMCKA SKCIIEPHUMEHTATIbHBIX
3aJjaHui, peiaraeéMbIX B paMKaXx OCHOBHOT'O TOCYJJapCTBEHHOTO IK3aMeHa Mo (pu3uKe.



COILEPKAHUE OBYYEHUSA
9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanuyeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHUTEIBHOCTh
MEXaHUYECKOro JBWKEHHUs. PaBHOMEpHOe mpsAMoNMHEiHOe aBWxkeHue. HepaBHomepHoe
npsiMOJIMHENHOe aBMkeHue. CpenHssi U MIHOBEHHAs CKOPOCTb Tejla IPH HEPAaBHOMEPHOM
JIBU>KEHUU.

Yckopenue. PaBHoyckopeHHOe npsMostuHeiiHoe aBrxkeHne. CBoooHoe nageHue. OmbIThI
[Nanunes.

PaBHoMepHOE ABMxkeHHE MO OKpYKHOCTH. llepuon u yacrora oOpamienus. Jlunelinas u
yriaoBasi ckopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepsoiit 3akoH HeroToHa. Bropoii 3akon Hetorona. Tperuii 3akon Herorona. [lpuHnmn
CYNEPIIO3UIUHU CHIL.

Cuia ympyroctu. 3akoH ['yka. Cuiia TpeHus: cujia TPEHUSI CKOJIBKEHMS, CHJIa TPEHHS
MOKOS1, APYTUE BUABI TPCHUSI.

Cuna TSKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOIO TMaJeHUs.
JBuwxenue mnnaHer Bokpyr Connua. IlepBas kocmuueckass ckopoctb. HeBecomocTs u
HepEerpy3KHu.

PaBHoBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TshkecTu.

Nmnynsc Tena. M3menenune umnynbca. MMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckas pabdoTa U MOIIHOCTb. PaboTa cui TskecTH, ynpyroct, TpeHus. Cas3b
sHepruu U paboTel. [loTeHIManbHas SHEpPrus Tena, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToTeHumanpHas 3Heprus cxxkaroil npyxxunsl. Kunernueckas sneprus. Teopema 0 KHHETUYECKOH
SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPIHUH.

Hemoncmpayuu.

1. HabGmroneHne MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.

2. CpaBHeHHE TyTed W TPAEKTOPUU IBMXKEHUS OJHOTO M TOTO K€ Tela OTHOCUTEIHLHO
pa3HBIX TEJI OTCUYETA.

H3mepeHne ckopocTy U YCKOPEHHUS IPSIMOJIMHEHHOTO IBUKEHHUSI.

HccnenoBanue npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHHUSL.

Habmroienue nBr>XKeHus Tena Mo OKPYKHOCTH.

Habmonenne MexaHMuecKuX SIBJICHUN, IPOUCXOAIINX B cucTtemMe orcuéra «Temexkar
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS Tella OT MAcChl TeNa U ACHCTBYIOIIECH Ha HErO CHIIBIL.

8. Halmronenue paBeHCTBA CUJI MPU B3aUMOJICHCTBHU TEI.

9. H3meHeHwue Beca Tena Ipy yCKOPEHHOM JIBIKEHHH.

10. INepemaya uMmysbCca MpH B3aUMOJICHCTBHHA Tell.

11. [IpeoOpa3oBaHus SHEPTUU TIPU B3AUMOJICHCTBUH TE.

12. CoxpaHeHue UMIyibca MPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue UMITyJIbCa TPH A0COITFOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HabGmroneHrne peakTHBHOTO JBUKCHUSI.

15. CoxpaHenue MeXaHUYECKON 3HEPTHH MTPU CBOOOTHOM a/IEHUH.

16. CoxpaHeHne MeXaHUIECKOW SHEPTUH MPH JABIKEHUH Tella MO IeWCTBUEM TPYKHHBI.
Jlabopamopnwvie pabomot u onvimol.
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10.

11.

KoHcTpynpoBanne TpakTa Ul pasroHa M AAlIbHEHINET0 PaBHOMEPHOTO JBHKCHUS
HIaPUKa WU TEJICKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHS OpycKa WM JIBM)KEHHUS IIapuKa IO
HaKJIOHHOH TIJIOCKOCTH.

OmnperneneHne yCKOpPEHHs Tejla HPU PABHOYCKOPEHHOM JIBIDKCHHH MO HAKJIOHHOM
TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU MPH PaBHOYCKOPECHHOM BM>KEHUH 0€3
HavyaJIbHON CKOPOCTH.

[IpoBepka THIOTE3BI: €CAM NPU PABHOYCKOPEHHOM JIBIDKEHHHM 0€3 HaYaJbHOM
CKOpPOCTH INYTH OTHOCATCA KakK pan HEUYETHBIX 4quceii, TO COOTBCTCTBYIOIIUC
IMPOMECIKYTKH BPpEMCHU OAUMHAKOBEI.

HccnenoBanue 3aBHCUMOCTH CHJIBI TPEHHSI CKOJBKEHHS OT CHIJIBI HOPMAJIHOTO
JIaBIICHUS.

Onpenenenne KodhUIMEHTA TPEHUS CKOJBKCHHS.

Omnpenenenue KECTKOCTU IPYKUHBI.

Omnpenenenne pabOTHl CHIIBI TPEHUS TIPU PABHOMEPHOM JBWKCHUHM Tejla II0
TOPU30HTAIILHON MTOBEPXHOCTH.

Omnpenenenne pabOTHI CHIIBI YIPYrOCTH TpU TOABEME Tpy3a C HCIOJIB30BaHHEM
HCIIOABMXXHOI'O U ITOABHUXKHOI'O 0JIOKOB.

M3y4enue 3akoHa COXpaHEHHSI SHEPTHH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenpHoe nBmwxenue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHWH: TEPHOM, YacToTa,
aMmImTyna. Marematudeckuil W NPYKUHHBIA MasTHUKM. lIpeBpamieHue sHeprum Ipu
K0J1e0aTebHOM JIBUKEHUU.

3aryxatomue kojeOaHus. BoiHyxkaeHHble koneOaHus. PezoHanc. MexaHuyeckue BOJIHBI.

CBolicTBa MEXaHUYECKHUX BOJIH. HpOIlOJII)HBIe " MOICPCUHBIC BOJHBI. I[JII/IHa BOJIHBI U CKOPOCTH
€€ pacripocTpaHeHus. MexaHn4eCcKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['poMKOCTB 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

1. HabGmronenue xosieGaHUM TEN MO ACHCTBUEM CHIIBI TSXKECTH U CUJIBI YIIPYTOCTH.

2. HaGmonenue xoneOaHMii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabmroneHue BBIHYKICHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHe NPOIOJIbHBIX U MOMEPEYHbIX BOJIH (HA MOAEIH).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKHI pe30HaHC.

Jlabopamopuvie pabomul u onvimot.

1. Omnpenenenue 4acTOTHI U EpHOAA KOJIeOaHUI MaTeMaTUYECKOr0 MasiTHUKA.

2. OmnpeneneHre YacTOTHI U TIEpro/Ia KoJIeOaH A TPY>KHHHOTO MasiTHAKA.

3. HccrnenoBanue 3aBUCHUMOCTH TEpHOAa KoJeOaHWI TOIBEIIEHHOTO K HUTH Tpy3a OT
JUIMHBI HUTH.

4. WccnenoBaHue 3aBUCUMOCTH IEpHUO/A KOJEOAHUM MPYKUHHOT'O MasgTHHUKA OT MaccChl
rpysa.

5. TlpoBepka HE3aBUCHUMOCTH IepHOAa KOJICOAHWH Tpy3a, MOABEIICHHOTO K HHTH, OT
Macchl rpysa.

6. OnbITel, JEMOHCTPUPYIOIIME 33aBUCUMOCTh IMepuoja KojleOaHWi MPYKMHHOTO

MasATHHUKaA OT MacCChI I'py3a U J)KECTKOCTH IMPY>XHUHBI.



7. W3mepeHue yCKOpEHHsI CBOOOTHOTO TaJCHUSI.
Pa3nes 10. Di1eKTPOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTpOMarHUTHOE INoJie. DJIEKTPOMAarHuTHblE BOJHBI. CBOWCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [Ikana s51ekTpoMarHuTHBIX BOJIH. MConb30BaHuE 3J€KTPOMArHUTHBIX BOJIH JJIsi COTOBOM
CBSI3H.
DnexTpoMarHuTHas npupoja csera. CkopocTh cBeTa. BonHOBbIE cBOICTBA CBETA.
Hemoncmpayuu.
1. CsoiicTBa 371€KTPOMArHUTHBIX BOJIH.
2. BomHoBbIe CBOICTBa CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. M3yueHue CBOWCTB 3JEKTPOMATHUTHBIX BOJIH C TOMOIIBI0 MOOMIILHOTO TenedoHa.
Pa3gen 11. CBeToBLI€e SIBJICHUS.
JlyueBasgs mopnenb cBeta. Mcrounuku cBeta. IIpsMonuHelHOe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKeHUs CBETA.
[Tpenominienue cBera. 3akoH npejomiieHus cBeta. [lolHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHEIO OTPAXKEHUs B ONITUYECKUX CBETOBO/IAX.
Junza. Xox nydedt B jmH3e. Ontuyeckas cucremMa (oToanmapara, MHUKpPOCKOIA U
Teneckona. ['na3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTbD.
Paznoxenue 6enoro csera B criektp. OnbiTel HptoToHa. Clio)keHHE CLIEKTPATIbHBIX I[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHENHOE pacIPOCTPAaHEHUE CBETA.
OtpaxkeHue cBera.
[Tony4yenne n300paXkeHUH B IJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.
OnTH4eckuii CBETOBOI.
Xox myueil B cobuparoiiei JuH3e.
Xop J1ydeil B paccenBarollel JIMH3E.
[Tony4yenue n3o0paxeHnit C MOMOIIBIO JIMH3.
. Ilpunnun nelictBus ¢oToanmnapara, MUKPOCKOIIa U TEJIECKOa.
10. Mogens riaza.
11. PaznoxxeHue 6enoro cBeTa B CIEKT.
12. Tlony4enue Oenoro cBera Npu CIOKEHUU CBETA Pa3HBIX [[BETOB.
Jlabopamopnuvie padbomot u onvimol.
1. HUccnenoBaHue 3aBUCUMOCTH yTJia OTPaXXEHHUsSI CBETOBOT'O JIy4a OT yIJjla Ma/eHusl.
2. H3yueHue xapakTepUCTHK M300pakeHuUs MpeaAMeTa B IJIOCKOM 3epKalle.
3. MHccnenoBanue 3aBUCUMOCTH yTJIa MPEIOMICHHS CBETOBOTO JIyda OT yIJla MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tomy4yenue n300pakeHUIA ¢ TTOMOIIBIO COOUPAIOIIEH JTMH3HI.
Onpenenenne GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIbI COOMPAIOIIECH JIMH3BI.
OnbITH IO PA3JI0KEHHIO OEIOr0 CBETa B CHEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MpPU UX HAOIIOJEHHWU 4Yepe3 LIBETOBBIC
(GUIBTPBHIL.
Pa3znen 12. KBanToBble sIBJICHHUS.
OmnsiThl Pesepdopaa n nnanerapHas mozens aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThie CIEKTPHI.
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PamnoaktuBHOCTh. Anbda-, Oera- um ramma-usinydeHus. CTpoeHHWE aTOMHOTO sipa.
Hyknonnas mopmens aromHoro sigpa. M3oromsl. PanpnoaxtuBHble mpeBpaimeHus. Ilepuon
IoJIypacnaaa aTOMHBIX sJep.

SnepHble peakuuu. 3aKOHbI COXPaHEHUS 3apsAJ0BOr0 U MacCOBOI'O YMCENl. DHEPIHs CBS3H
aToMHBIX saep. CBsa3p maccel M dHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3N.

SInepnas sHepreTuka. JIeMCTBUA paAuOAKTUBHBIX U3JIy4YCHUHN HA )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIECHHUS.
CrieKTpbl pa3aMyHbIX I'a30B.

CrnexTp BoaoOpoa.

Habmronenue TpexkoB B kamepe Buibcona.
Pabora cuéryrka HOHU3UPYIOMIUX U3TYUCHHI.

ok wnE

Perucrpanus uzinydenus: npupoAHBIX MUHEPAIOB U MIPOTYKTOB.

Jlabopamopnwsie padbomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIIEKTPOB H3IYUCHHS.

2. HccnemoBanue TPEKOB: HM3MEPEHUE SHEPTUM YaCTUIBI 1O TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue painoakTUBHOTO (OHA.

IHoBTOpPUTEJIHbHO-000011IAK0 M MOYJIb.

[ToBTOpUTENBHO--0000MIAIONINIT  MOAYAb MpEeAHA3HA4YeH JJi1 CUCTeMaTH3aluu |
00001IeHUST TTPEIMETHOTO COACPKAHUS U OIBITA NCATEIHHOCTH, IPUOOPETEHHOTO MTPH U3YUCHUHU
BCEro Kypca (pM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY T'OCYJapPCTBEHHOMY JK3aMEHY IO
buznke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wu3yuyeHWHM JAHHOTO MOJYJS pEaTu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIBI
NESTCIIbHOCTH, Ha OCHOBE KOTOPBIX 0O0eCredmBacTCs JOCTHIKEHHE TPEAMETHBIX U
METaIpeAMETHBIX TUIAHUPYEMBIX PE3YJIbTaTOB 00yudeHus, (popMupyercs eCTeCTBeHHOHAayJdHas
TPAMOTHOCTh: OCBOEHHUE HAYYHBIX METOJOB HCCJIEIOBAHMS SIBIICHUW NPUPOABl U TEXHUKH,
OBJIAJICHUE YMEHUSMU OOBSICHATh (UINYECKUE SBJICHHS, MPUMEHsS TOJTY4YCHHbIE 3HAHUS,
pemaTh 3aJa4u, B TOM YUCJIe KAYEeCTBEHHBIE M KCIIEPUMEHTAIBHBIE.

[IpyHIMIIANBHO AEATEIbHOCTHBINA XapaKTep JaHHOIO pas3zelia peaausyercs 3a C4ET TOoro,
YTO 00yYaIOIIUECs BBIMOIHSIIOT 33/I1aHUs, B KOTOPBIX MM MPEAaraeTcs:

Ha OCHOBE TMOJIYYE€HHBIX 3HAHUH pacro3HaBaTh U HAYYHO OOBICHITH GU3HUECKUE SIBICHUS
B OKpY’KaroUIed MPUPOJIEC U MOBCETHEBHOM KU3HU;

WCIIOJIH30BaTh HAYyYHBIE METOJBI MCCIICOBAHUSA (DU3UUYECKUX SBJICHHUM, B TOM YUCIE IS
MIPOBEPKU TUNOTE3 U MOJYYEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSCHATH HAyYHBIE OCHOBBI HamOOJee Ba)XXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTHH,
HarpuMep, MPAKTHYECKOTO HCIOIB30BAHMUS PA3JIMYHBIX HCTOYHHKOB JHEPTrUM Ha OCHOBE
3aKOHA MPEBPAIIEHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB SHEPTUH.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
N3yuenne (U3NKKM HAa ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS HANpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPECAMETHBIX U MMIPEAMETHBIX O6pa30BaTeJ'IBHBIX PE3YJIbTATOB.

B pesynprate usyuyenuss (U3MKM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Y

oOyuaromierocst Oynyt c(hopMHUpPOBAHBI CIEIYIONINE TUIHOCTHBIE PE3YJIbTAThl B YACTH:

1) mnaTprMoOTH4YeCKOro BOCIIUTAHUSA:

[J mposiBJIeHHE UHTepeca K UICTOPUU U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (pU3nuecKon
HayKU;

[J IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

[ TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKU;

[J 0OCO3HAaHME BaXXKHOCTHU MOPAJIbHO--3TUYECKUX IPUHIIUIIOB B IEATEIIbHOCTH YYEHOTO;

3) 3cTeTH4eCcKOro BOCIMTAHUSA:

] BOCIpUSITHE SCTETUYECKUX KadeCTB (PM3NYECKON HAyKW: €€ TapMOHHYHOTO IOCTPOCHUS,
CTPOrOCTH, TOYHOCTH, JTJAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 O3HAHMSA:

[ oco3HaHME LEHHOCTH (HM3MYECKOH HAayKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHHS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHIIEH COCTABIIAIONICH KYJIbTYPbI;

(] pa3BUTHE HAY4HOM JFO003HATETLHOCTH, MHTEPECa K UCCIIEI0BATEIbCKON AEATEIbHOCTH;
5) popmupoBaHus KyJbTYpbl 310pPOBbS U SMOLMOHAJIBHOI0 0JIATONMOTYYHS:

[J oco3HaHME IIEHHOCTH Oe3omacHoro obpasa >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTU IMpaBWil O€30IaCHOr0 IOBEACHMSI Ha TpaHCIOPTE, Ha JIOpOrax, cC
ANEKTPUYECKUM U TEIIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[J copMUpOBAaHHOCTH HaBbIKa pedieKCUH, MPU3HAHUE CBOETO MpaBa Ha OUIMOKY M TaKOTO
K€ IpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BocnuTaHus:

[ akTHBHOE Y4acTH€ B PELICHUH MPAKTHYECKHX 33/]ay (B paMKax ceMbHU, 00pa3oBaTeIbHON
OpraHu3alM, TOpojAa, Kpas) TEXHOJIOTMYECKOM M COLMAIbHOM HanpaBIE€HHOCTH,
TpeOYIOLMX B TOM YUCIIE U PU3MUECKUX 3HAHUI;

] uHTEpecC K MPAaKTUYECKOMY U3yUeHHIO Mpodeccuil, CBA3aHHBIX ¢ (UUKOIA;

7) 3K0JIOTrMYEeCKOT0 BOCIIMTAHMS:

[] opueHTalusi Ha NpUMEHEHHE (QU3NYECKUX 3HAHMW [UIsl pelleHus 3anad B olbsactu
OKpY’KaloIllel Cpenibl, MUIAHUPOBAHUS TOCTYIIKOB M OLEHKHU MX BO3MOJKHBIX IOCIEACTBHUU
TUISL OKPYKAIoLIeW Cpenbl;

[J oco3HaHME INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U IyTel X pelieHus;

8) ajanTannu K N3MEHAIOIIUMCS YCJI0OBHAM COLMATBHON U NPUPOAHOM Cpelbl:

[J moTpeOHOCTh BO B3aMMOJCHCTBUM TMPH BBIIOJHEHUH MCCIEAOBAaHUNH M IPOEKTOB
(bu3nyecKoil HaNpaBIEHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JAPYTUX;

] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHUECKYIO JAesITeIbHOCTD;

[ moTpeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUN, B TOM uHcie (QOPMYIHpPOBATh HJIEH,
MTOHSITHSL, TUIIOTE3bI O (PU3HUECKUX O0BEKTaX U SIBICHUSIX;

[J oco3HaHue NeUIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

[ mIaHupOBaHUE CBOETO PA3BUTHUS B IPUOOPETECHUH HOBBIX (DU3UYECKUX 3HAHMIA,



o [] CTPCMJICHHUC QAHAJIM3UPOBATL W BbIABJIAATL B3aUMOCBA3U TIPHUPOIHL, OGH.[GCTBB. u
9KOHOMUHKH, B TOM YHCJIC C UCIIOJIb30BaAHHUEM (bHSI/ILIeCKI/IX 3HaHPII>i;

e [] OLEHKa CBOMUX JEHCTBUH € Yy4ETOM BIMSHHUS HA OKPYXKAIOUIYIO Cpely, BO3MOKHBIX
[J100aBHBIX TOCIEACTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBaHusi y oOyuyatomierocsi OyayT cpopMUPOBaHbI MeTampeAMeTHbIe pe3YJbTaThl,
BKJIIOYAIOMIUEC ITO3HABATCIBHLIC YHHBCPCAJIBHBIC y‘-Ie6HBIe I[GﬁCTBHSI, KOMMYHUKATHBHBIC
YHUBEpCaJIbHbIE YUeOHBIE ICHCTBUS, PETYIATUBHbBIC YHUBEPCAIbHbBIC YIeOHbBIC ICHCTBHUS.
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS
Ba3oBble Jiornueckue aeiicTBuA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHHUIA);
YCTaHABIIMBATh CYIIECTBEHHBIN MPHU3HAK KiIaccu(DHUKAIMK, OCHOBAHUS ISl 000 OIIeHUS
U CpaBHEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTUBOPEUYHS B paccMaTpUBaeMbIX (aKTax, NaHHBIX U
HAOIIOICHUSX, OTHOCSAIIMXCS K (PU3HUUECKUM SIBIICHUSIM;

BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBSA3H IMPU HM3YyYCHUH (PU3UUECKHUX SIBICHUHA U
MPOLIECCOB, JieJaTh BBIBOJABI C MCIOJIb30BAHUEM JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIFOU€HHH, BBIIBUTATh TUIIOTE3BI O B3AUMOCBS3SIX (PU3NYECKUX BETUYHH;
CaMOCTOSITENIbHO ~ BBIOMpATh CHocoO pemieHus ydeOHOW (u3Mueckoil 3amauu
(cpaBHEHHE HECKOJBKUX BapUAaHTOB pelIeHHUs, BHIOOpP Haumboyiee MOAXOJSIIETO C
y4€TOM CaMOCTOSATEIbHO BbIICTICHHBIX KPUTEPHUEB).

Ba3oBLlIe ucciaenoBaTelLCKHeE AeiiCTBHS .

MCIIOJIH30BaTh BOIIPOCHI KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MTO3HAHNS,

MMpOBOANTH I10 CaMOCTOATECIIBHO COCTAaBJICHHOMY IIJIaHY  OIIBIT, HECJIOKHBIN
buznyecKuit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeIOBaHNEe (PU3NUECKOTO SIBICHUS;
OLICHUBAaTh Ha NMPUMEHUMOCTb M JOCTOBEPHOCTh MH(OpMAINIO, MOJYYEHHYIO B XOJ€
MCCJIE0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTeNIbHO  (popMynupoBaTh O00OOIIEHUST W  BBIBOJBI 10  pe3yjbTaTaM
MPOBEAEHHOTO HAOIIOIEHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalbHElIIee pa3sBUTHE (PU3NUECKUX MPOIECCOB, a TaKKe
BBIIBUTATh MPENOI0KEHUS 00 UX Pa3BUTHUHU B HOBBIX YCIOBHUSIX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

OPUMEHATh pa3jMyHble METO/bl, HHCTPYMEHTBHl W 3allpoChl MpPHU IMOHMCKE U OTOOpe
nH(pOpMalLlUU WIK JaHHBIX ¢ YYETOM MPENIOKEHHOW yueOHO! (hr3rueckoi 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATH MH(POPMALHUIO PA3TUUYHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAbHYIO (GOpMy MpeacTaBieHHs HWHOpMaLUU U
WUTIOCTPUPOBATh pellaeMble 3aJauld HECJIOKHBIMH CXEMaMH, JAuarpaMMaMy, HHON
rpaduKoil 1 X KOMOUHALIUSMHU.

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

B Xozae OOCyXJeHus y4eOHOro Mmarepuaia, pe3yibTaToB JabOpaTOpPHBIX padoT u
IPOEKTOB 33/1aBaTh BOIIPOCHI M0 CYLIECTBY 00CYKIa€MOM TEMbI U BBICKA3bIBaTh UJIEH,
HalleJICHHbIE Ha PEIlIeHUE 33aa4u 1 NOoAJepKaHNe 01aroKenaTeIbHOCTH OOILEHM S,



COIIOCTAaBJISITb CBOU CYXKACHUA C CYXIACHUAMU OPYIUX YYaCTHUKOB JAUajIora,
O0OHapYKMBATh PA3JIMYNE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MMMCHbMEHHBIX TEKCTaX;

HY6J'II/I‘IHO MMpEaACTaBJIATh PE3YIbTAaThL BBIITOJIHEHHOI'O (bI/I?;I/I‘-IeCKOFO OIIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

INOHUMATb W HCIIOJB30BATh IMPCHUMYIICCTBA KOMaHI[HOﬁ u HHI[HBHHyaHLHOfI paGOTbI
IPU PEIICHUU KOHKPETHOH (hru3nveckoi mpooIemsl;

NPUHUMATh LEId COBMECTHOW JEATEIBHOCTH, OpPraHW30BHIBATH JEHCTBUS 1O €&
JOCTHKCHUIO: PACIIPENENIATh PO, 00CYXKIaTh MPOLECCHl U PE3YJIbTaThl COBMECTHOM
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBINIOJIHATH CBOIO 4YacTh pPabOThHI, AOCTUTas KAadyeCTBEHHOTO pe3yibTaTa MO CBOEMY
HaIpaBJICHUIO U KOOPAUHHPYSA CBOU HeﬁCTBHﬂ C APpYTMMHU WICHAMU KOMAaHbI;
OLICHMBAaTh KAa4yeCTBO CBOEr0 BKJI3Ja B OOMMA MPOXYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aMOJICHCTBUSI.

PeryasiTuBHBIe yHHMBepcaJIbHbIe yueOHbIE AeiiCTBUS
Camoopranusauus:

BBISIBJIATH IPOOJIEMBI B dKU3HEHHBIX U YUEOHBIX CUTYALUsX, TPEOYIOLIMX Ui peILCHHs
(bu3nyeCKuX 3HAHMIA;

OpPUEHTHPOBAThCSI B Pa3IMYHBIX MOAXOJAX NPUHATHUSA pelleHuil (MHIUBUAYaJIbHOE,
IPUHSITHE PELLICHUS B IPYIIIE, IPUHATHE PELICHUHN IPYIIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJTOPUTM peIIeHUs (PU3MUECKOW 3aaud WM IUIaHa
UCCIICIOBaHMs C Y4E€TOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh IIPEIaraéMble BApUAHThI PELICHUM;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’IL, SMOLMOHANbHBIA HHTEJJIEKT:

JIaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U MIpeIaraTh IIaH €€ U3MEHEHNS,
OOBSACHATh MPUYMHBI JIOCTH)KEHUS (HEJAOCTH)KEHHUS) pEe3yJbTaTOB JESTEIbHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YMCJI€ B XOJ BHIMOJIHEHUS (PU3HUUECKOTO
UCCIIEIOBAaHUST WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBbCTB, M3MEHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKIINX TPYIAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YNIbTATA LIEJIA U YCIIOBUSM;
CTaBUTb ce€0s1 HA MECTO APYrOro YeJIOBEKa B XOJE CIOPa MM JUCKYCCUU HA HAyYHYIO
TE€MY, [IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;
pU3HaBaTh CBOE MpaBO Ha OMIMOKY MpH peUIeHUH (QU3UYECKUX 3a1ad Wi B
YTBEPKJICHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO APYIOro.

HPEAMETHBIE PE3YJIbTATHI

K xonny oOyuenus B 9 kJjacce npeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHU:

UCIIONIb30BaTh TMOHATHS: CHCTeMa OTcu€Ta, MaTepualibHas TOYKa, TPACKTOpHs,
OTHOCHUTEJIbHOCTh MEXaHMUECKOT0 JBMXKEHUS, Nedopmanus (ynpyras, miacTudeckas),
TPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHME, HEBECOMOCTb M TEpPErpy3Kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TENO, LEHTP TSHKECTH TBEPAOrO Tela, paBHOBECHE,
MeXaHU4YeCcKne KojiebaHWsi U  BOJIHBI, 3BYK, UH(QpPa3ByK H  YJIbTPa3BYK,



3JICKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJH, CBET, OJU30PYKOCTh H
JTAIBHO30PKOCTh, CHEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(pa-, Oera- W ramma-
W3JIyYEHHUS], U30TOIIbI, IAEPHAs SHEPreTUKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE M HEPABHOMEPHOE MNPSIMOJMHEHWHOE JIBH)KCHHE,
PaBHOYCKOPEHHOE MPSIMOJIUHEHHOE IBMKEHHE, CBOOOIHOE IMaJICHUE TEJl, PABHOMEPHOE
JBDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICCTBUE TEJ, PEAKTUBHOE JBH)KEHUE,
Kose0aTeIbHOE NIBIDKEHUE (3aTyXamllue W BBIHYXKJEHHBIC KOJIeOaHUs), PE30HAHC,
BOJIHOBOE JBH)KCHUE, OTPAKEHUE 3BYKa, MPAMOJIUHENHOE pPACHPOCTPAHEHUE,
OTpaX€HUE U MPEIIOMJICHHE CBETA, MOJIHOE BHYTPEHHEE OTPAXKEHUE CBETA, PA3JIOKECHUE
0eoro cBeTa B CIIEKTP W CIIOXKEHHUE CHEKTPAIbHBIX I[BETOB, JHCIIEPCUS CBETA,
€CTECTBEHHAsI PaJIMOAKTUBHOCTh, BOBHUKHOBEHUE JMHEWYATOrO CIEKTpa U3JIyUYEHHUS )
[0 ONHCAHUI0 MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIUX
JIaHHOe (U3HYECKOE SBJICHHCE,

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3UUECKHX SIBIICHUH B OKpYyKaromeM Mupe (B
TOM 4ucie (PU3NYECKUE SIBICHUS B NMPHUPOE: NMPUIMBLI U OTJIMBBI, IBH)KCHHE IUIAHET
ConHe4yHOM cUCTEeMbl, PEaKTUBHOE JIBUIKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHHE, CEMCMHUYECKHME BOJIHBI, I[YHAMH, 3XO, LIBETa TEII,
ONITHYECKUE  SBICHUS B  MPHUPOJAC, OHOJOTHYECKOE  JIEHCTBUE  BUIUMOTO,
yIbTPauOIETOBOIO M PEHTTEHOBCKOTO M3JIYyUYE€HUM, €CTECTBEHHBIN paJnOaKTUBHBIM
¢dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE MW3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JIEHCTBUE PAJMOAKTUBHBIX MU3JIYYCHUM HAa OpraHU3M YEJIOBEKaA), IIPU 3TOM IEPEBOJUTD
MPAKTUYECKYIO 3a/1ady B Y4eOHYIO, BBIICIATH CYINIECTBEHHBIC CBOMCTBA (IIPH3HAKH)
(bU3UYECKUX SBJICHUM;

OTHMCHIBATh M3yUCHHBIC CBOMCTBA TE U (PU3NUYCCKUE SBIICHUS, UCIIONB3Ys (PU3NICCKUE
BEJIMYUHBI (CPEIHsS ¥ MIHOBEHHAs CKOPOCTh Tejla MPU HEPAaBHOMEPHOM JIBHIKCHHH,
YCKOpPEHHE, MEPEMELIECHNUE, MyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA YIPYTOCTH,
cuja TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJCHHs, BEC Tella, UMIYJIbC Tea, UMITYJIbC
CHUJIBI, MEXaHWYECKass paboTa M MOIIHOCTh, MOTCHIIMAIbHAS YHEPTHUs TeJa, MOTHATOTO
HaJl IOBEPXHOCTBIO 3€MJIH, IIOTEHIMATIbHASL SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKASI
SHEprusi, TMOJHas MeXaHW4ecKash HSHEeprusi, MepuojJ M YacToTa KoleOaHWii, UIHHA
BOJIHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTEIb MPETOMIICHUS
cpenbl), IPU ONMUCAHUU TPABWIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIb3YEMBIX
BEJIMYMH, O0O3HAUEHUS M EAUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTh (QOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEIUYHMHY C JIPYTUMH BEJIHMYUHAMH, CTPOUTH
rpauKu U3y4E€HHBIX 3aBUCUMOCTEN (DU3NYECKUX BEITUYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3NYECKHE SBICHUS U MPOLECCHI, UCTIONb3Ys 3aKOH
COXPAHEHHUsI SHEPrUH, 3aKOH BCEMHUPHOIO TATOTEHHUS, MPUHIIMI CYNEPIO3ULIHUHN CHJI,
MPUHIMI OTHOCUTENBHOCTHU ["anues, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXXCHUS W NPEJIOMIICHUS CBETa, 3aKOHBl COXPAHEHUS 3apsl0BOr0 U
MAacCOBOTO YMCEN IPHU SANEPHBIX pEakUMsAX, IPU OTOM JaBaTh CIOBECHYIO
(GhOpMYITHUPOBKY 3aKOHA U 3alMCHIBATh €70 MATEMATHIECKOE BEIPAKECHHE,

OO0BSACHATH (PU3MUECKHE MPOIECCHl U CBOMCTBA TEN, B TOM YHUCIE U B KOHTEKCTE
CUTyallUil  MPAKTUKO-OPUEHTHUPOBAHHOTO  XapakTepa:  BbIABIATH  MPUYUHHO--
CJICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE U3 2—3 JTIOTUYECKHX IIaroB ¢ OMOPOil Ha 2—
3 U3y4YeHHBIX CBOWCTBa (DU3MYECKHX SBICHUH, (PUINYECKUX 3aKOHOB HIIH
3aKOHOMEPHOCTEH;



pelaTh pacuéTHbIE 3aJa4l (OMMPAIOLIUECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCTIONb3Ys
3aKOHBl M (DOpMyJIbl, CBSI3BIBAOLIME (PU3MUYECKHE BEJIMYMHBI: HAa OCHOBE aHaIM3a
YCIOBHS 3a/layd 3alKChIBaTh KPaTKOE YCJIOBHE, BBIABIATH HENOCTAIONIME WIIH
U30BITOYHBIE JTaHHBIC, BHIOMPATh 3aKOHBI U (POPMYIIBI, HEOOXOAUMBIC AJISI PEIICHUS,
OPOBOJIUTH PACUY€Thl U OLICHWBAaTh PEATUCTUYHOCTH IIOJIYYEHHOIO 3HAYEHUs
(bu3n4eCcKOil BETUUNHBL;

pacrio3HaBaTh MpPOOJIEMbl, KOTOpPblE MOXXHO pELIMTh IMpU MOMOIIM (PU3HUECKUX
METOOB,  MCIIOJb3ys  ONMCAHUE  HCCIEAOBAaHMUS,  BBIIENATH  IPOBEpseMOe
NPENOI0KEHNE, OICHWBATh IPABWIBHOCTh TOPSIKAa MPOBEACHUS HCCIEIOBAHUS,
JIeNIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YIbTAThl HAOIIOCHUN U OTBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydeHue BTOporo 3akoHa HploTOHA, 3aKOHA COXpaHEHUs SHEPTUH, 3aBUCUMOCTh
nepuojia KojaebaHuil NpyKMHHOTO MasiTHUKA OT MAacChl rpy3a M KECTKOCTH MPYKHUHbI U
HE3aBUCUMOCTb OT aMIUTUTY/AbI MAJIbIX KOJeOaHUH, IPSIMOJIMHEHHOE pacpoCcCTpaHeHue
CBETa, pa3JIOKEHUE OEJIoro cBeTa B CIIEKTP, M3YYEHHE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTa B coOuparoniel JuH3e,
HaOJIOIGHUE CIUIOUIHBIX M JIMHEWYaThIX CIIEKTPOB HU3IYYEHHUs): CaMOCTOSTEIbHO
coOMpaTh YCTaHOBKY U3 N30BITOUHOrO Ha0Opa 000PYA0BaHMs, ONUCHIBATE X0 ONbITA U
€ro pe3yabTaThl, (POPMYITHUPOBATH BHIBOIKI;

OPOBOJIUTH IPU HEOOXOAMMOCTU CEPUI0 NPSAMBIX W3MEPEHUH, OIpenesss cpenHee
3HaYCHHE H3MepsSeMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBAThH BBIOOP CIIOC00a M3MepeHus (M3MEPUTEITHLHOTO MTPUO0Pa);

IIPOBOAMTH HCCIIEIOBAaHUE 3aBUCUMOCTEN (U3NYECKUX BEIUYMH C HUCIOJIb30BAaHUEM
OpSAMBIX M3MEpPEHUH (3aBUCUMOCTh IyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Hepuoja KolebaHui MaTreMaTH4ecKoro
MasTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yTJla OTPAKEHUS CBETa OT yIJa MaJCHUS U
yria OpejJoMJIeHUsl OT yrila Ma/leHus): IJIaHUPOBaTh UCCIIEJOBAHUE, CAMOCTOSATEIBHO
coOMpaTh YCTaHOBKY, (UKCHUPOBAaTh pe3yiabTaThl IOJYYEHHOH 3aBHUCUMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO pe3ylbTaTaM
UCCJIEJIOBAHUS;

IPOBOJUTh KOCBEHHBIE HU3MEpEHUs (U3NYECKUX BEJIMYMH (CpeiHsAs CKOpOCTh U
YCKOpEHUE Teja NMPU paBHOYCKOPEHHOM JIBH)KEHUHU, YCKOPEHHE CBOOOJHOIO Ma/IeHus,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEeHHsI CKOJBKEHUsS, MEXaHHUYecKas padora u
MOIIHOCTb, 4YacTOTa M TMepHoj KojeOaHWd MaTeMaTHYeCKOro M MpPY>KUHHOTO
MasTHUKOB, ONTHYECKass CWiIa COOMparomied JIMH3bI, pPaJUOAaKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBINIOJIHATH
U3MEpeHUsi, CIeays MPEeAIOKEHHON MHCTPYKIMH, BBIYHCIATh 3HAYCHHUE BEMYUHBI U
aHAJTM3UPOBATh IOJIyYE€HHBIE pe3ydbTaThl C Y4YETOM 3aJaHHOHW MOTrPEIIHOCTH
U3MEPEHHUI;

coOioiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOPHBIM
o0opynoBaHueM;

pa3nn4yaTh OCHOBHBIE NPU3HAKK H3YYEHHBIX (U3MYECKHX MOJeNel: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJAOE TEJO, TOUYEUHBbI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHasi MOZIeNIb aTOMa, HYKJIOHHAsI MOZIeNIb aTOMHOTO SIApa;

XapakTepu3oBaTh MPUHIUIBI JEHCTBHS H3YYEHHBIX MPHOOPOB U TEXHUUYECKUX
YCTPOKMCTB C ONMOPOH HA X OMHCAHUS (B TOM YHCIIE: CIUJIOMETD, TATYNKU TTOJIOKESHHUS,



paccTosHUS U YCKOPEHHUsI, paKeTa, 9X0JI0T, OUYKH, IEPUCKOII, oToanmapaT, ONTHIECKHE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMbIE (PU3HUECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YyYEHHBIX TEXHUUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJIOTUYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUIsl TOCTPOCHHUSI M300paKeHUN B IIOCKOM
3epKajie U coouparoiei JIuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCTOJIb30BaHUST (PM3MUECKUX 3HAHUM B TIOBCEAHEBHOM KH3HH Ui OOecredeHus
0€30MaCHOCTH TpH OOpaIleHUH C NPUOOpPaMU U TEXHUYECKUMH yCTPOICTBaMH,
COXpaHEHHS 3J0pPOBbsi M COONIIOJIGHHWS HOPM SKOJOTHYECKOrO TIOBEACHHS B
OKpYKalolllei cpee;

OCYIIECTBIISATh TMOUCK uHPopManuu (Qu3mdeckoro cojaepkanusi B VHTepHeTe,
CaMOCTOSITeNIbHO (DOPMYJIHPYsI MOMCKOBBIA 3ampoCc, HAXOJUTh MYTU OINpeAeTCHUs
JIOCTOBEPHOCTH IOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIONUXCS 3HAHUN U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

MCIIOJIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAY4YHO--TIONYJISIPHYIO JIUTEPATYPY
(bu3NYECKOro CoJep)KaHUs, CIPAaBOUYHBIE MaTepUalbl, pecypchl ceTtu HHTepHer,
BJIa/IeTh MpHEMAMU KOHCIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus HHPOpPMAIUH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIEHUsI HA OCHOBE MHGOpMaIUU
U3 HECKOJIBKUX HMCTOYHUKOB (PH3UUECKOTO COACPIKAHUS, ITyOJHMYHO TMPEICTABISATh
pe3ysbTaThl IPOEKTHOM WM MCCIIEN0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIIONIb30BaTh W3YYCHHBIN MOHATUHHBIN ammapar u3ydaemoro pasziena (U3uKd u
COMPOBOXKAATh BBICTYIUICHHE Tpe3eHTalueldl ¢ Y4ETOM OCOOCHHOCTEH ayauTopuu
CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Kourpoasnbie | Ipakruueckue (1ubp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIHCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
1.2 B i 20 1 3
SAmMoACHETBHE Tel https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 10 3
AKOTBL COXPATICHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 40
Pa3nen 2. Mexanuveckne KoJ1e0aHUSA U BOJHBI
bu6mmoreka [JOK
2.1 M 0 7 3
CXATITCCRIE KOTEDaHA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CRAHIHCCIHE BOTHBL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHUTHOE MOJIE U 6 9 bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 6



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

Pa3gen 4. CBeToBbI€ AAIBJICHUSA

4.1 3aKOoHBI pacCpOCTPAHEHHUS CBETA 6 2 Bu6mnorexa LIOK
' pacpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUe TPUOOPHI 6 3 https://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41adab
Uroro no pazueny 15
Pa3zgen 5. KBanToBblIe iBJICHUSA
bu6mmoreka [IOK
1 nu 4 1
5 CIyCKAHHE U TIOTJIONICHUE CBETa aTOMOM https://m.edsoo.ru/7f41ada6
5.2 CtpoeHne aTOMHOrO sipa 6 1 bubmmorexa LIOK
: TPOEHHE ATOMHOTO 51
P P https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
5.3 A 7 1
FICPHBIC pearkiiit https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 A0 IIM I MOYJIb
6.1 [ToBTOpeHue u 06001IeHNE COAepIKAHUS 9 9 bubnnoreka [JOK
' Kypca Gpu3nku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Htoro mo pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

INOYPOYHOE IIVTAHUPOBAHUE

9 KUIACC
N KosmyecTBo yacos Nara DJIeKTPOHHBIE HH(POBLIE
/i Tema ypoka Beero Kontpoabubie | IlpakTuueckue — o0pa3oBaTe/IbHbIE
padoThbI padoTbI pecypcbl
MexaHn4eckoe JTBUKEHUE. 1
MarepuanbHas TO4Ka
Cucrema orcuera. OTHOCUTEIBLHOCTD bubmuorexa [JOK
1
MEXaHHUYECKOTO JIBMYKCHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE MTPSIMOTUHENHOE 1 bubnnoreka [JOK
JBUKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsAMOIMHENHOE
nBuxeHue. CpellHssl © MTHOBEHHAs 1
CKOPOCTh
[IpsimonuHetHOEe paBHOYCKOPEHHOE 1 bubnnoreka [JOK
JIBIDKCHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHENHOTO
PaBHOYCKOPEHHOTO JIBUOKEHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa
"OnpenesnieHne yCKOPEHUS Tella MpU 1 1 bubmuorexa [JOK
PaBHOYCKOPEHHOM JIBH)KEHHH TI0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh”
CBobOonHoe najeHue Tei. OnbITh 1
Tlamunes
PaBHOMEpHOE ABMXKEHUE 11O 1 bubmuoreka [IOK

okpy>kHocTH. [lepros u yacrota

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpaiueHus. JIuHeliHas U yriaoBas

CKOPOCTH
10 LlentpocTpeMuTebHOE YCKOPEHHE
1 ITepBsiii 3akoH HeroToHA. BekTop bubmuorexa [JOK
CHUJTBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubmuorexa [JOK
PaBHozelicTBYOIIAs CHITa https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HproToHa. bubnnorexa [HOK
Cyrmepro3unus Cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1au Ha npuMeHeHue bubnnorexa [JOK
3akoHOB HploTOHA https://m.edsoo.ru/ffO0aeb6c
bubmuoreka [JOK
15 Cina ynpyrocti. Jakoi yka https://m.eds;f)(.)ru/fanecaZ
16 Pemenue 3agau no reme «Cuna
YIOPYTOCTH
17| Orponerome meomocrs buorera LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBDY
bubnuoteka [JOK
18 Crua Tpexi https://m.eds;f).ru/fanf?:%S
19 Pemenue 3agau no reme «Cuna bubmuorexa [JOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 ?Sg;ﬁzﬁiz iii;EHHHCHTa bubmorexa LIOK
e —" https://m.edsoo.ru/ffOaf8be
21 Penrtenue 3amad mo teMe "3aKOHEI bu6mmoreka [IOK

Herorona. Cuna ynpyroctu. Cuna

https://m.edsoo.ru/ff0afb8e



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

TpeHus"

Cua TSHKeCTH U 3aK0H BCCMHUPHOT'O

22 TSATOTEHHS. Y CKOPEHHE CBOOOTHOTO bubmiorexa LIOK
’ P 8 https://m.edsoo.ru/ff0af044
najeHus
Ypok-koHhepenius "J[BrkeHue Tel
23 BOKPYT IPaBUTALlMOHHOTO LIEHTpa
(Conneunas cucrema). ["anmakTukn"
P "C
e | e o e s
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [TepBast kocmMu4ueckasi CKOPOCTb. bubnnoreka [JOK
HeBecoMocTh 1 Tieperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuallbHOW TOUKH.

26 AGCONIOTHO TBEPIOE TEIIO. bubnuoreka [IOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOW OChIO BPAILIEHUS

27 MowmenT cunsl. LienTp TsxecTn

28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cwibl. Lentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
II i pabd

| o ool o

. | 8 ' https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
K 0
| S o
N 8 | ’ https://m.edsoo.ru/ffob06ec
B3aumoneiictBue ten
u .U .
MIyJbC Tena. Mmynbe cuisl BuGmiorexa LIOK
31 3aKOH COXpaHEHUs UMITYJIbCA.

VYipyroe u Heynpyroe

https://m.edsoo.ru/ffOb07fa



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

B3aUMO/JIENCTBUE

Perenue 3aga4d mo reme "3aKkoH

bubmuorexa [JOK

32 COXpaHeHHsI UMITyJbca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koHpepeHius "PeakTuBHOE
JIBUKEHUE B PUPOJIC U TEXHUKE"
34 Mexanndeckas padoTa U MOIITHOCTh bubmmorexa [JOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTa critbl TSDKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTH M CHJIbI TPSHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota
36 «Onpenenenue paboThl CUIIbI TPEHUS
MIpU paBHOMEPHOM JIBHKEHUU Teja
110 TOPU30HTAIBHOU TTOBEPXHOCTH»
37 CBs13b SHEpruu U padoTHI.
[ToreHunaneHas sHEprus
38 Kunerndeckas sneprus. Teopema o bubnuoreka [IOK
KWHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHHsI SHEPTUU B
MEXaHHUKE
JlaGopaTtopHnast pabora «3yuenue bubnuorexa [JOK
40
3aKOHA COXPAHEHHS SHEPTHI https://m.edsoo.ru/ffOb12fe
a1 KonebarenpHOE NBHKEHHUE B €TO bu6mmorexa [IOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
3aryxaromiue KoieoaHus.
42 BHI}{];X;[];{HLIG Kose0aHusl. Bu6miorexa LIOK
https://m.edsoo.ru/ff0b20f0
Pe3onanc
43 MareMaTH4ecKuil U NPy KUHHBINA



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

MassTHHUKHU

44

VYpok-uccnenoanue «3aBUCUMOCTb
nepuojia KojaeOaHuii OT KECTKOCTH
HNPYXUAHBI ¥ MAaCChI Tpy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[TpeBpartieHre SHEPrUn IpU
MEXAHUYECKUX KOJIeOaHUIX

46

JlaGopaTopHnas pabota
«OrmpeeneHue 4acToThl U Neprojaa
KOJICOAHUH MPYKMHHOTO MasTHUKA

bubmuorexa [JOK
https://m.edsoo.ru/ffOblaec

47

JlaGopaTtopHnas padora «I[IpoBepka
HE3aBUCHMOCTH TIEpHOJIa KOJeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

bubmuorexa [JOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoaHBL. CBOKMCTBA
MEXaHU4eCKUX BOJIH. [IponosibHbIE 1
IIOIIEPEYHBIE BOJHBI

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenus "MexaHnnueckue
BOJIHBI B TBEPJIOM TEIIE.
CeilicMuueckre BOIHEI"

50

3Byk. PacipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenosanue "HabmroneHue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

52

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTUYECKHUI pE30HaHC

53

Ypok-konpepenmus "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

bubnmoreka [JOK
https://m.edsoo.ru/ff0b23ca



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

[ToaroroBka K KOHTPOJILHOU padboTe

54 1o TeMe "3aKOHBI COXPaHCHUS. bubmmorexa LIOK
Mexanunueckue Kone6I;HI/I;I Y BOJIHBI" https://m.eds00.ru/ff0b2510
KonTtponsHas pabora o Teme

55 "3aKOHbBI COXPaHEHUS.

MexaHn4ecKkne KojaeOaHus U BOJIHBI"

56 DIIeKTPOMarHuTHOE TOJIE. bubnuorexa [JOK
DJIEKTPOMAarHUTHBIC BOJTHBI https://m.edsoo.ru/ffOb2abe

57 CBOICTBA 2JIGKTPOMArHUTHBIX BOJTH
VYpok-koHpepennus "lkama

58 3JICKTPOMArHUTHBIX BOJIH. bu6mmoreka [IOK
Hcnonp30BaHue 3J€KTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOI cBsA3U"

YPOVK-I/ICCJ'IGI[OBE[HI/IC "U3yueHne Bu6morexa LIOK

%9 ;zlicii:;i%i?iﬁ?f;z ;g;;c https://m.edsoo.ru/ff0b2c6c
Pemenue 3agau Ha onpeneneHne

60 YaCTOTHI U JJINHBI
AIEKTPOMArHUTHOM BOJTHBI
DIIEeKTpOMarHuTHas Ipupoja CBETa. Bu6morexa LIOK

o SBKOO;’COT‘;T;’C‘;‘Z? Bomiossie https://m.eds00.ru/ff0b31d0
Hctounuku ceeta. [IpsamonnHaeiHOE

62 pacrpocTpaHeHHE CBZTa. 3aTrMeHHs bubmmorexa LIOK
Coira u Ty https://m.edsoo.ru/ff0b3658
3aKoH OTpa)KeHHUS CBETa. 3epKaa.

63 PemeHHepsaz[aq Ha anMeHeIzme bubmorexa [JOK

3aKOHa OTpaXCHHUA CBCTA

https://m.edsoo.ru/ff0b38c4
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[Ipenomiienue cera. 3akoH

bubmuoreka [JOK

o4 IpeJIOMIIEHHUS CBETa https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpEHHEE OTPAKCHHE
cBera. Mcnonbp30BaHue MOJIHOTO bubnmoreka [JOK
65
BHYTPEHHETO OTPaKCHHS B https://m.edsoo.ru/ff0b3c5c
ONTUYECKUX CBETOBOJIAX
JlaGopaTtopHnast pabora
"UccnenoBanue 3aBUCMMOCTH YTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yrila najeHusl Ha TpaHule "BO31yX-
crexsio""
Ypok-koHpepeHuus
"Hcnonp30BaHnE IOJTHOTO
67 BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3p"
bu6mmoreka [IOK
68 JIua3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/fob3f2c
. bubnumoreka [IOK
69 [MocTpoenne n300paskeHM B THH3AX https://m.edsoo.ru/ffob4dda
JlaGoparopHas paboTa
70 "Onpenenenne GOKyCHOTO bubmuorexa [JOK
PacCTOSIHUS U ONTHYCCKON CHIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei TuH3bI"
Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
71
JMH30BbIe TPUOOpPH" https://m.edsoo.ru/ffOcOa7e
79 I'na3 xak onTuyeckas cucrema. bubmuoreka [JOK

3peHue

https://m.edsoo.ru/ff0b4684



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

Ypok-koudepenmus "JlepexTo

73
3penusi. Kak coxpanuth 3peHue"
Paznoxxenne 6emoro cBeTa B CIEKTP.

72 OmneiTel HetoToHa. CnoxkeHue bubnmoreka [JOK
CIIEKTPAJIbHBIX BETOB. Jlucnepcust https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHnas padota "OnbITHI 11O

A3JI0)KEHUI0 OEJIOTO CBETA B CIEKT
75 E BOCIPHSATHUIO [[BETA MPEIMETOB ’ bubmorexa [JOK
https://m.edsoo.ru/ff0cOe2a
IpU UX HAOIIOACHUU Yepes
IIBETOBBIE QUIBTPHI"
VYpok-npaktukym "BoaHoBbie

76 CBOWCTBA CBETA: TUCIIEPCHS,
uHTepdepeHys u audpaxaus”

77 Omneitel Pesepdopia u muranerapHas bubnuotexa [JOK
MOJIeIIb aTOMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Monens aroma
bopa
Hcnyckanue 1 IOTJIONIEHHE CBETa

79 aTCOI\Z(fM. KBZ.HTBE H;I;I:ﬁqai;ee Bubmiorexa LIOK

https://m.edsoo.ru/ff0c144c
CIEKTPBI
Ypok-npaktukym "Habmronenue bubnmoreka [JOK

80
CHEKTPOB UCITyCcKaHus" https://m.edsoo.ru/ff0c1550

81 PannoakTHBHOCTE M €€ BHIBI bubmmorexa LIOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aToMHOTrO siipa. bubnmoreka [JOK
HykmonHas Mozens https://m.edsoo.ru/ff0c18ac

83 PannoaktuBHBIE TpEBpaICHUSI. bubnmoreka [JOK



https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac

N30TonEI

https://m.edsoo.ru/ff0clal4

Pemenue 3amau o teme:

bubmuorexa [JOK

84 "PamoakTHBHbIC IPEBpaIICHUs " https://m.edsoo.ru/ff0clb4a

85 [Tepuon momypacnana
Ypok-KoH(pepeHuus

86 "f?azmoaKngrl){m: W3JIYYCHHS B bubmorexa [JOK

| https://m.edsoo.ru/ff0c2126
pHUpojie, MEIULIMHE, TEXHUKE
S nepuble peakuuu. 3aKOHBI
87 cfxﬁaHeHEs{ 3aI;s{110130r0 " bubmmoreia LIOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET

88 DHeprus CBSI3u aTOMHBIX SITIEP. bubnuorexa [JOK
CBsI3b MacChl ¥ SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3anau no teme "Anepueie
peakiuu"

90 Peakuuu cunTtes3a u neneHus saep. bu6nmoreka [JOK
Hcrounnku sreprun ComHIa U 3BE3]] https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

01 JHepreruka. Jlencreus
paZlOaKTUBHBIX U3NTy4YEeHUN Ha
JKUBBIE OpraHU3MbI"

[ToaroToBka K KOHTPOJIBHOM paboTe

92 1o TeMe "DJIEKTPOMarHUTHOE TOJIE. bubnuorexa [IOK
OJIEeKTPOMarHUTHBIEC BOJHBI. https://m.edsoo.ru/ff0c223e
KBanToBeble siBaeHuUs"

KonTponbhas pabota no teme

93 "DIeKTPOMarHuTHOE TOJIE.

DIIEKTPOMArHUTHBIE BOJHBI.
KsanTosBrie sBienus"



https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

[ToBTOpenue, o6oOIICHNKE.

94 JlaGopaTopHbie pabOTHI IO Kypc bubmmorexa LIOK
| PATOPHLIE P | pey https://m.edsoo.ru/ff0c245a
BiaumopeiictBue ten
I1 , 0000 .P
05 | paescrmnix n xavcemenuix sata bibmorera LIOK
P | ,)‘1 https://m.edsoo.ru/ff0c2572
1o TeMe "TerioBbie mporecchl
[ToBropenue, 0600menue. Pemenne
96 pacUETHBIX U KAYECTBEHHBIX 3a7a4 bubnuorexa [JOK
o Teme "KIIJ] TermnoBbix https://m.edsoo.ru/ff0c2a22
nsurareaein"
I1 , 0000 .P
07 | paesermnix n xaveemsennix sazas bibnorera LIOK
P " A " https://m.edsoo.ru/ff0c2b30
o teme "KIIJI asexkTpoycTtaHOBOK
IT , 0000 .
98 He(l)gzoz:: HI?BI(G): Oa6H;:rIj1H§0 Kypc bubmmoreia LIOK
| PaTOPHKIE P \ pey https://m.edsoo.ru/ff0c2c52
CBeTOBBIC SIBJICHUS
o HGOIZT(;peHI/I(C), 066066'1'1;?136. PaGora c BuGmorexa LOK
TEKCTaMH TI0 TeM KOHBI
. https://m.edsoo.ru/ffOc2d6a
COXPAaHCHUS B MEXaHHUKE
. https://m.edsoo.ru/ff0c2e82
BOJTHBI
" https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TekcTamu 1o teme "KBaHToBas u

sanepHas Gpusuka'



https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O NTIPOLHECCA
Y4eOHo-MeToAMUecKOe 00eCIIeUeHNe peau3aluy MPOrpaMMbl HATIPABICHO
Ha o0ecreueHHe MIMPOKOTrO, MOCTOSHHOIO M YCTOWYHMBOIO JOCTYNA JJIS BCEX
YYaCTHUKOB 00pa30BaTeIbHOIO IMpoliecca K JIo0oi MH(OpMAIMK, CBSI3aHHON C
peanu3anyel TaHHOM IIPOrpaMMBbl, IIJIAHUPYEMBIMU PE3YJIbTaTaAMMU.
YyedoHo-MeToau4YECKOE Oo0ecredyeHre BKII0OYAeT:

-yueOHHUKH:

YMK onsa obyuarowuxcs

1 A. B. Ileppimiknna @usuka.9xi. Apoda,2012r
YMK ona yuumens

1 A. B. Ileppimikuna @usuka.9xi. Apoda,2012r
- METOIMYECKHE MAaTEPUATIBI:
s obyuarowuxcs

1 Jlykammk 7-9xmacc

ézﬂ}l yuumeiii

1 « IToypounsie pa3pabotku no ¢usuke.9 knace», B.A. Bonkos, C.E.Ilonsuckuii,
2005r.

2 TemaTuueckuii KOHTPOJIb 10 ¢usuke. 3aueTsl Yxnacc/Unpuna H,B.-

M:Unrennexr-LienaTp,1999-40c.

3 ExxenenenbHas MeTOAMYECKas ra3eTa Juis pernoaBaTeneil Gu3uku.
N3narenbckuit oM

«IlepBoe ceHTsOps»

4 Xypnan «®Pusuka B LIKOJIE»

- IMAKTHYECKHEe MaTepHaJIbl:

1 H.A. Poquna, EM.I'ythuk, u.I'. Kupumiosa «CamocTosTenbHas pabota

yuamuxcs 1o ¢usuken 8-9knaccax cpeaHeit mkoas» 1991r.

2 JLU. Cxpenun «Jlunaktudeckui Mmarepuan o ¢pusnke 8-9xiaccony»

- MaTepUAaJIbl 1JIsl KOHTPOJIA:

1 «®usuka-9. CamocTosTeNbHBIE U KOHTPOJIbHBIE paboThl», JI.A. Kupuk, 2006r.
2 KontposbHble paboTsl 1o ¢usuke.7,8,9xmn.: Ku.ans yuurens/ A.E. Mapos,
E.a. Mapon.- 4-eusn. — m.: I[Ipocsemienune.2003. — 79¢.:u.

- HHTePHEeT-pecypcehl:

http://fiz.1september.ru/

http://zbsusu.narod.ru/lab

or.html/

http://physics.nad.ru/

http://elkin52.narod.ru

MoanucaH: Xamepyesa MapuHa BnagumuposHa
Xa M e pye Ba DN: S=Pecny6ruka Bypsitusi, C=RU, G=Mapura
BnagumuposHa, SN=XamepyeBa, CN=Xamepyesa
Mapura Bnagumuposha, E=director@school37uu.ru,
M a p VI H a WMNHH=032609183272, CHNJIC=04196078867
OcHoBaHue: A SBNsIOCL aBTOPOM 3TOrO AIOKyMEHTa
MecTonornoxeHue: MECTo NoaAnNCaHus
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