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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTENbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 000, a Takxe ¢ yuéTtom padoueid mporpammsl Boctiutanus MAOY COILI
No 14 u Konnenuuu npenoiaBanus yaeoHoro npeamera «Du3nkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHOHAYYHON TpaMOTHOCTU OOYyYaroUIuXcsi M OpPraHU3aluio H3Y4YEHUs
bu3MKN Ha AEATeTbHOCTHOW OcHOBEe. B mporpamMme mo (u3HKe yYUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHUs, a TaKKe
MEXIPEAMETHBIE CBSA3M €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB HAa YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3yYEHUs TEM, OCHOBaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACpKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yUaroIIXCs.

[Iporpamma mo ¢usuke pa3zpaboTaHa € LEIbI0 OKAa3aHUS METOAUYECKOM
MIOMOIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO Y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIUM JIJIsl €CTECTBEHHOHAYUHbIX Y4eOHBIX
IPEeIMETOB, MOCKOJbKY (HU3NYECKUE 3aKOHBI JIEKAaT B OCHOBE NPOLECCOB U
SBJICHUN, W3y4yaeMbIX XHUMHEH, OWoJIOTHeH, acTpoHOMUEH ©  (U3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CII0C00a MOIy4YEeHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

OpHa W3 TIaBHBIX 33724 (PU3UYECKOTO OOpa30BaHUS B CTPYKType 0OIIero
oOpa3oBaHUs COCTOMT B (POPMHPOBAHUU €CTECTBEHHOHAYYHOM TPAaMOTHOCTU M
MHTEepeca K HayKe Y 00y4Jaronmxcs.

N3yuenne ¢usnku Ha 0a30BOM YypOBHE TMpEJrojaracT OBJIAJICHHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSAMHU, XapaKTEPU3YIOUIMMH €CTECTBEHHOHAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJb30BaThb  HAy4YHBIE
JI0Ka3aTeNbCTBA JUIS TOTYYESHHS BHIBOIOB.

[lenn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenmera «®Pusuka» B
oOpa3zoBaTenbHBIX oOpraHusamnusx Poccuiickoit ®exaepanuu, peau3yrONIIX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn Munucrepcrsa npocemienust Poccuiickoii denepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne [TK4BH).
Hean usyuyeHus pusuku:

npHOOpeTEeHHEe HHTEpeca M CTPEMJICHHS OOYyYaloluXcs K HaydHOMY
U3YYCHUIO TMPUPOJIBI, PAa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/IE IMO3HAHUSA B (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMS MaTepHUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3WKHU JIJISI Pa3BUTHS JPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

pa3BUTHEC  MPEICTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO EeCCHOHANILHOM ACATEIBPHOCTH, CBI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne JTHX Ieliel MporpaMMbl MO0 (U3WKE Ha ypOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHNe 3HAHWM O JAUCKPETHOM CTPOEHWU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (DU3UUYECKUE SIBJICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PAcCUYETHBIX 3alady ¢
UCITIOJIb30BAaHUEM buznuecKux MOJICIICH, TBOPUYECKHUX u
MPaKTUKOOPUCHTHPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
JabopatopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC  HCCIICIOBAHHS C
WCITOJIb30BAHUEM U3MEPUTETHHBIX TPHOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NIECKOTo COAEepKaHus,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMECHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIU3 U
KPUTHYECKOE OIICHHUBaHUE MH(GOPMAIIHH;

3HAKOMCTBO €O cepaMu IpodeCCHOHATIBHON JIeATEILHOCTH, CBI3aHHBIMU
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

Ha usyuenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanuss B 9 xmacce otBoamtcs 102 waca (3 waca B HEHIemo).



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBwkeHHe. MarepruanpHas Touka. (Cucrema oOTcyéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOrO JBWKEHUA. PaBHOMEpPHOE HpPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHEWHOe JBWKeHue. (CBOOOIHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HeroTona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMT CyNIepIO3UIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTH.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LIeHTp TsikecTn.

Nmnynec Tena. M3menenne nmvnynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
UMITyJbca. PeakTuBHOE JBUKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJn. [loTeHIManbHas sHeprus cxatoi npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPIHMU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpayuu.

1. HaGmroneHne MexaHHMUeCKOro JBH)KEHUS Tella OTHOCUTEIBHO Pa3HbIX Te

OTCYETA.

2. CpaBHeHME NYTE€W W TPACKTOPUM NBUKEHHS OIHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
HccenenoBanre Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKECHUS.
Habmroienue nBu»KeHus Tea o OKPYKHOCTH.

o v bk~ w

Habnronenne MexaHMYECKUX SIBJICHUHN, IPOUCXOASIINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBH)KEHUU
OTHOCHUTENFHO KaOuHeTa (PU3UKH.



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

3aBUCUMOCTh YCKOPEHUSI T€Ja OT MAacChl Tejla W JIEUCTBYIOIIEH HAa HETO
CHJIBL.

HaOnronenue paBeHcTBa CUIJI PU B3aUMOJICCTBUU TEIL.

N3MeHeHune Beca Tena Npyu YCKOPEHHOM JIBUKEHUM.

[Tepenava uMiysibca Ipu B3aUMOICHCTBUU TEI.

[IpeoOpa3zoBaHus SHEPTHH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHre UMIyJbca MPU HEYNIPYTOM B3aUMOICHUCTBUM.

CoxpaHeHre UMIyJIbca MpU a0COTIOTHO YIPYTrOM B3aUMOJICHCTBUH.
HaOmroneHne peakTUBHOTO JIBUXKCHHS.

CoxpaHeHre MEXaHMUECKON PHEPTUH MPHU CBOOOTHOM IaICHUH.
CoxpaHeHrE MEXaHUYECKOW SHEPTUU MPU JIBUKECHUU TeEJIa MO I€MCTBUEM
MPY>KUHBL.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWILIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
[IapUKa [0 HAKJIOHHOW IUIOCKOCTH.

OnpeneneHue yCKOpEHHs] Tejaa IMPU PABHOYCKOPEHHOM JBUKEHUH TIO
HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIMOTE3bl: €CIW TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAaJILHOTO JIaBJICHHUSI.

Omnpenencane kKodphumeHTa TPEHUS CKOJIBKCHHS.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOTHl CUJIBI TPEHUS NMPU PAaBHOMEPHOM JBIKCHUHU Teja
110 TOPU3OHTAIBLHON MOBEPXHOCTH.

Omnpenenenue palbOThl CUJIBI  YOPYTOCTH TMpU TOABEME TIpy3a C
WCITOJIb30BAHUEM HEIMOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHUS YIHEPTUH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe aBmxeHrne. OCHOBHbIE XapaKTEPUCTUKHU KOJI€OaHUIl: Iepro,
4acToTa, aMIUINTyAa. MatemMaTnyeckui U NpyKUHHBIM MasATHUKH. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETHHOM JBUKCHHH.

3aryxaomue — konebanus.  BbuiHyxkzaeHHole — konebanus.  Pe3zonanc.
Mexanudeckue BoJHBI. (CBOMCTBA MEXaHMYECKMX BOJIH. IIponosbHble U



nonepeyHbie BOJIHBL. J[IMHA BOJHBI M CKOPOCTh €€ pacmpoCTpaHEHUSI.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. I'pomMKkOoCTh 3Byka U BbicoTa TOHA. OTpakeHue 3Byka. MH(Dpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koyieOaHui Tea MOJ ACHCTBHEM CHIIBI TSHKECTH M CHIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenne npo10IbHBIX 1 MOMEPEYHBIX BOJH (HA MOJICIIH ).
HaOnronenue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.

o v ks~ W N

Jlabopamopnvie pabomul u onvimaol.
1. OmpezneneHne dYacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OnpeneneHue 4acTOThl U Mepuoa KojaedaHu Mpy>KMHHOTO MasTHUKA.
3. HccnepgoBanue 3aBUCUMOCTH MEPHOJIa KOJIEOAaHUM MOJBEIIEHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCHUMOCTH MepHoOJa KoieOaHUW Ipy3a, MOJBEIIEHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOJIHOTO MaJeHUs.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBIL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmnonb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKoOpocTh cBeTa. BOIHOBBIE CBOMCTBA
CBETa.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopnsie padomul u onsimel.
1. W3yuenue CBOWCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.
Pa3pen 11. CBeToBbIe IBJICHUS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pactnipoctpanenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue cBera. [1mockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBeta. 3akoH TnpelomiieHHs cBeta. [lomHOoe BHyTpeHHee
oTpakeHuEe cBeTa. lcronb3oBaHUWE TMOJHOTO BHYTPEHHETO OTPaXCHHS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom mydeir B JmH3e. Onruueckas cuctema (oTroammapara,
MUKpPOCKOIIa M Tejeckona. ['Jla3 kak onTHYeckas cucrema. biu3opykocTh u
JATbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HetoTona. CroxkeHue
CIIEKTPAJIbHBIX IIBETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpssMONMHEIHOE pacpOCTPaHEHHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xon ydei B coOuparoreit JIMHse.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHiun aevictBus oToanmnapara, MUKpOCKOIA U TEJIECKOMA.

10. Mopens rnasa.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

12. [Tomy4yenue 6em0ro cBETa MPH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuvie pabomul u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH YIJla OTPaXEHHUs CBETOBOIO Jydya OT yria
najicHUsI.

2. M3yueHue xapakTEpPUCTHK U300pAKEHUS MPEAMETA B TUIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO JIy4ya OT yTJia
MaJIeHUs Ha TPAHUIIE «BO3yX—CTEKIION.

4. TlonmyuyeHue n300pakeHU ¢ MOMOILbIO COOMPAIOIIEH JIMH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSHUS U ONTHYECKON CHIIBI coOuparomen
JIMH3HI.

6. OMBITHI 10 Pa3IOKEHUIO OEJIOro CBETa B CIIEKTP.

L 0 N ok wN R

7. OnpITBl O BOCHPUSATHIO LIBETA NMPEAMETOB MPU UX HAOIIOACHUM uepe3
[[BETOBBIE (DPUIIBTPBHI.
Pa3nen 12. KBaHTOBBIE SIBJICHUS.
OmnbiTel Peszepdopaa u mianerapHas mozens aroma. Mogens aroma bopa.
Hcnyckanue u MorioeHue ceeta atoMoM. KBaHTsl. JIMHeW4YaTble CIIEKTPBI.



PamnoaktuBHOCTE. Anb(da, OeTa- u ramma-uznydeHus. CTpoeHHE aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiiOBOIO M MAacCOBOrO YHCEIL.
OHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpruM. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTIOMICHUS.

2. CHoekTpsl pa3IMyHBIX T'a30B.

3. CnekTtp BoAopoa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyUYEHUN.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulonIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHUE HHEPIrUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (PoHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYJIb.

[ToBTOpHUTENBEHO-00001AI0MINK MOTYJIb TIPEIHA3HAYEH JJIsl CUCTEMAaTU3allun
U 0000IIeHHS  TPEIMETHOTO  COACpKaHWsl W OMbITa  JCSTEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipn M3y4eHUM JAHHOTO MOJYJIA PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BHJIbI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX 00ECIeuynBaeTcsl JOCTUKEHHUE MPEAMETHBIX U
METANpPEAMETHBIX  IUIAHUPYEMBIX  pe3yjbTaTOB  00yueHus, GopMHUpyeTcs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOCHUE HAYYHBIX METOOB HCCIEAOBAHUS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBSACHATH (PU3NUYEcKue
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CY€T TOro, 4Yro OOy4YalIlIHecs BBINOIHIIOT 3aJaHus, B KOTOPHIX UM
peaaraeTcs:

HAa OCHOBE IIOJIyYEHHBIX 3HAHWW paACMO3HABaTh M HAYYHO OOBACHATH
buznyeckue SBJICHUS B OKPYKAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyucIIe 15 TIPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHSATH HAy4YHbIE OCHOBBI HamOOJee BaKHBIX JTOCTHXKEHUN COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, TPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
DHEPIUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus GuU3MKu Ha YpOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

- MPOSIBJICHUE MHTEPECAa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKON
bu3ruecKol HayKu;

- IEHHOCTHOE OTHOILIEHUE K TIOCTHKEHUSM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

- TOTOBHOCTb K AKTUBHOMY YYacCTHIO B OOCYKJI€HUN OOIIECTBEHHO 3HAUUMbBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKy;

- OCO3HAaHHE BAXXHOCTU MOPAIBHO-3THYECKUX IPUHLUIIOB B JIEATEIBHOCTH
YYEHOTO;

3) 3cTeTH4eCKOTro BOCIIUTAHMS

- BOCIIPUSITHE 3CTETUYECKHX KauecTB (PU3MUECKON HayKu: €€ TapMOHHYHOTO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

- OCO3HAHME IIEHHOCTH (U3MYECKOW HAyKM KaK MOULIHOTO WHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWM, BAXKHEMIIENH COCTABIIIOLIEN
KYJIbTYDBI;

- pa3BUTHE HAy4yHOH JI0O03HATENBHOCTH, MHTEpPEca K HCCIIEI0BATEIbCKOM
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYpPbl 310POBbSI W  3MOLHMOHAJIBLHOIO
0/1aronoJIy4us:

- OCO3HaHUE LIEHHOCTH Oe3omacHoro oOpa3a J>KM3HU B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUi 0O€30IacHOro TMOBEIEHUS Ha
TpaHCHOPTE, Ha JIOpOrax, ¢ IEKTPUYECKUM U TEIUIOBBIM O00OPYJOBAaHUEM B
JOMAIIIHUX YCIIOBUSX;

- copMHUpPOBAaHHOCTh HaBbIKa pe(JIeKCUH, MNPU3HAHHE CBOETO IMpaBa Ha
OLIMOKY M TaKOI'0 %€ MpaBa y APyroro 4ejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:

- AaKTMBHOE YYacCTHE€ B pEUICHUHM MPaKTHYECKUX 3aJady (B paMKax CEMbH,
oOpa3oBaTeNbHOM  OpraHM3alM, TopoAa, Kpas) TEXHOJIOTMYECKOM U



COIMAIBHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIC U (DUIUIECKUX
3HAHUM;

e - MHTEPEC K MPAKTUICCKOMY U3yUEHUIO MPOoheCcCrid, CBI3aHHBIX C (PU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e - OpPHEHTAIMS Ha TMPUMEHEHHE (HU3WYECKUX 3HAHUM JJIA pelieHus 3agad B
00JIacTH OKpY>Kalolllel Cpeibl, IUIAaHUPOBAHUS IOCTYMKOB U OILEHKA UX
BO3MOYKHBIX TMOCJICICTBUN [ OKPYKAIOIIEH CPEIbI;

e - OCO3HaHHME TJ00AJLHOTO XapaKTepa SKOJOTMYECKUX NPoOJeM W MyTel ux

pelieHus;

e §8) ajanTanuM K M3MEHSIOIMMCSH YCJIOBHSAM CONHAJIbHOM W NPHPOJHOM
cpeabl:

e - TOTPEOHOCTh BO B3aUMOJICUCTBUU MPHU BBINOJHEHUU UCCICIOBAHUM U
IPOEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OIBITY W 3HAHUSIM
APYTHUX,

e - TIOBBIIICHHUE YPOBHS CBOEW KOMIIETEHTHOCTH 4Ye€pe3 MPaKTHUUYECKYIO
NeATEIIbHOCTD;

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

e - OCO3HaHHE JIC(PUITUTOB COOCTBEHHBIX 3HAHMH M KOMIICTEHTHOCTEH B 00J1acTH
bu3uKy;

e - IUIAHUPOBAHHME CBOETO pPAa3BUTHUA B MNPUOOPETEHUH HOBBIX (PU3MUYECKHUX
3HAHUM;

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

e - OIIEHKA CBOMX JCUCTBHM C YYETOM BIMSHHS HA OKPYXKAIOIIYI0 Cpexdy,
BO3MOYKHBIX I100aTbHBIX OCIIEICTBUM.

METANPEAMETHBIE PE3YJIbTATDI

B pesymbraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1mrero oopa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBU,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHUBEpCAJIbHBIC yUeOHbBIC JICHCTBHSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

Bba3zoBble JJornueckue JelicTBUA:
e BBISABIATH M XapaKTEpHU30BaTh CYIIECTBEHHBIC MPU3HAKH OOBEKTOB
(ssBNIEHUN);



yCTaHABIMBATh CYIIECTBEHHBIA MPHU3HAK KJIACCU(PUKAIIUNNA, OCHOBAHHMSI JJIS
0000IICHHS U CPAaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH W ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JAaHHBIX U HAOIIOICHUSX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSM;
BBISIBJISITHh TTPHUYMHHO-CJICICTBEHHBIC CBS3M TPH HW3YUYCHUU (PU3NIECCKUX
SIBJICHUIA W TIPOIIECCOB, J€aTh BBIBOJBI C MCIOIB30BAHUEM JICTyKTHBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3HYECKUX BEITUYHH;

CaMOCTOSITEJIbHO BBIOMpPATh CMOCOO pelieHus y4deOHOH ¢u3uYecKon
3aaun (CpaBHEHHE HECKOJIBKUX BApUAHTOB pEIIEHUs, BHIOOp Hamboiee
MOJIXOJISIIIIETO ¢ yUETOM CaAMOCTOSITEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCH! KaK UCCIIEI0BATEIbCKUI HHCTPYMEHT MO3HAHUS;
IPOBOJUTH 110 CAMOCTOSITEIBHO COCTABIEHHOMY ILJIaHY OIIBIT, HECJIOKHBIN
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBIICHUS;

OLICHMBAaTh HAa TPUMEHUMOCTb M JOCTOBEPHOCTh HWH(POPMAIIHUIO,
MOJIyYEHHYIO B X0/I€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOATENLHO (POPMYIUPOBATH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTaM
POBEAEHHOTO HAOIIOIEHUS, OIBITA, UCCIICIOBAHHS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PU3UIECKUX
IPOLIECCOB, a TAKXKE€ BBIIBUTaTh MPEANOJI0KEHUS 00 UX PAa3BUTUU B HOBBIX
YCIOBUSIX U KOHTEKCTaX.

Pabora c nndopmanueii:

NPUMEHSATH Pa3IMYHbIE METOJbl, HHCTPYMEHTBI U 3alpOChl MPU MOUCKE U
orOope MH(POPMALMM WIA JIaHHBIX C Y4YETOM MPEMJIOKEHHOW Yy4eOHOU
(bU3UYeCKOM 3a7a9H;

aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY MpEACTABICHUS
uHpoOpMalMu W WUIIOCTPUPOBATH pelIaeMble 3aJaul  HECIONKHBIMU
CXeMaMH, AMarpaMMaMu, HTHOU rpaduKoi 1 UX KOMOMHALIUSMHU.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

B XO€ OOCYXIeHusi y4eOHOro Marepuania, pe3yJbTaToB J1a0OpaTOPHBIX
paboT 1 MPOEKTOB 33JaBaTh BOIIPOCHI MO CYIIECTBY OOCYX/1aeMOI TeMbI U
BBICKA3bIBaTh HJEU, HAllEJICHHbIE HA pPELICHUE 33JaYd U MOAJAEp KaHHe
0J1aroKeNIaTeIbHOCTH OOIICHHUS,

COIMOCTABJIATh CBOM CYXICHHS C CYXACHUAMHU JPYIHMX YYaCTHUKOB
nuanora, 0OHapyKUBaTh pa3INune U CXOACTBO MO3UIIH;



BBIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IMUCbMEHHBIX TEKCTAX;
MyOJIMYHO TIPEJCTABISTH PE3YJIbTAThl BHITIOJTHEHHOTO (PH3MYECKOTO OIBITA
(9KCTIepUMEHTA, UCCIICIOBAHMS, TIPOCKTA);

NOHUMATh W WCIOJIb30BaTh  IPEUMYIIECTBA  KOMaHAHOW U
WHIUBHUIyaTbHOW pabOTBI TpPHU PEUICHUH KOHKPETHOH (H3NYeCKOM
npobIeMBl;

NPUHUMAThH IIEJTH COBMECTHOU JESATEILHOCTH, OPTaHU30BBIBAThH JACHCTBUS
no e€ IOCTIKEHHIO: PACIpEeNeNATh pPOJH, OOCYXIaTh NPOLECCH U
pe3yJbTaThl COBMECTHOM paboThl, 00001IaTh MHEHUS] HECKOJIBKHX JIFOCH;
BBITOJIHATH CBOIO YacTh PabOThI, JOCTHrasi KAUeCTBEHHOTO pe3ybTara 1o
CBOEMY HAINpABJICHUIO W KOOPAWHUPYS CBOM JCHCTBUS C APYyTUMH
YJIeHAMH KOMaH/Ibl,

OLIEHMBATh Ka4eCTBO CBOET0O BKJaJa B OOIIMN MPOAYKT MO KPUTEPUSIM,
CaMOCTOSITENILHO C(HOPMYITHPOBAHHBIM YUaCTHHUKAMH B3aHMO/ICHCTBHSL.

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH

Camoopranusauus:

BBISIBJISAITh TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CUTYALMSIX, TPEOYIOIIUX
JUIs pelieHns (U3NUeCcKux 3HaHU;

OPUEHTUPOBATbCS B  PA3NIMYHBIX MOAXOAAX MPHUHATUSA  PELICHUN
(MHOUBUOYyaJIbHOE, TPUHSATHE DELIEHUS B TpYMIE, NPUHATHE pEIIeHUMN
rpyIIon);

CaMOCTOATENLHO COCTABJIAThH aJITOPUTM PelIeHHs (PU3UUECKON 3aauu UK
IUIaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTHPOBATh NIPEJIAaracMble BAPUAHThI PELICHUM;
JienaTh BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

JaBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHs)  Ppe3ysbTaToB
NeSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITENBHOCTh (B TOM YHCIIE B XOJ BBINIOJHEHUS
(Gu3MUEeCKOro HMCCIEJOBAHMS WM  MPOEKTAa) HA OCHOBE HOBBIX
OOCTOATENbCTB, HM3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHUBATbH COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM;

CTaBUTb ce0s Ha MECTO JIPYroro 4ejloBeKa B XOJE CIIOpa WM JAUCKYCCUU
Ha HAy4YHYIO TEMY, [IOHUMATh MOTHBbI, HAMEPEHUS U JIOTHKY PYroro;
npu3HaBaTh CBOE MPaBO Ha OIMIMOKY MpPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIN
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYIoro.



IHNPEAMETHBIE PE3YJIBTATDBI

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

UCIIOJB30BaTh TIOHSATHSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPaeKTOpHsi, OTHOCUTEILHOCTh MEXAHWYECKOTO ABWKEHUS, Jedopmalius
(ympyrasi, mjgacTU4ecKas), TpPEeHHE, IEHTPOCTPEMHUTEIbHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpPy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEJIO,
LEHTpP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KOJIEOaHUs U
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JTabHO30PKOCTb,
CHEKTPhl UCIYCKAaHUsI W MOTJIOIIEHUA, alib(pa, OeTa- U ramMMa-u3iIydeHus,
W30TOIIbI, SIIEPHAS] SHEPTETHKA;

paznuyaTh SIBJIEHUS (PAaBHOMEPHOE W HEPAaBHOMEPHOE NPSIMOJMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBHXEHHE, CBOOOJHOE
NaJICHUE TEJI, PABHOMEPHOE JIBUJKEHHE 10 OKPYKHOCTH, B3aHMMOJICHCTBHE
TeJ, PEaKTUBHOE JBUXKEHHUE, KOJeOaTeJIbHOE IBWKECHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJIEOaHUs), PE30HAHC, BOJHOBOE JABM)XEHHE, OTpPaKEHHE
3ByKa, NPSIMOJIMHEWHOE pacIpOCTPAaHEHUE, OTPAKEHHE W NPETIOMIICHHE
CBETa, MOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKEeHHE OEJIoro cBeTa B
CHEKTP M CJOKEHUE CHEKTPAJIbHBIX IIBETOB, JUCIEPCHS CBETA,
€CTECTBEHHAasl PaJMOAaKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOrO CIIEKTpa
U3ITyYEHHsI) IO OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacro3HaBaTh MPOSIBJICHUE W3YYEHHBIX (U3UYECKUX  SBICHUU B
OKpyXaroleM Mupe (B TOM 4Yucie (QU3NYecKHe SIBICHUS B MPHUPOJE:
NPWINBBI U OTIUBBI, ABMXKEHUE MIaHeT COHEYHOM CUCTEMBbI, PEaKTUBHOE
JIBW)KCHUE OJKUBBIX OPraHW3MOB, BOCHPUSITHE 3BYKOB IKHBOTHBIMH,
3eMJIETPSICEHUE, CEIUCMUYECKHME BOJHBI, I[yHAMH, D3XO, LBETa Tel,
ONTUYECKUE SIBJICHUA B MPHUPOJE, OMOJIOrHYEcKOe AEWCTBHUE BUIMMOTIO,
yIbTPpaduOIECTOBOTO W PEHTTCHOBCKOTO H3JYYEHHUM, €CTECTBECHHBIM
PaaMOAKTUBHBIN (OH, KOCMUYECKHE Jy4Yd, PaJUOAKTHUBHOE H3ITyYEHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAAMOAKTUBHBIX W3IyYEHUNA Ha
OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICNATH CYHIECTBEHHBbIE CBOMCTBa (NMPHU3HAKU) (PUIUUECKUX
SIBJICHUU

OMKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3UYECKUE SIBJICHUS, UCIOIb3YS
¢usznyeckue BETUYMHBI (CpeqHSsi U MTHOBEHHAsi CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBM)KECHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBAs



CKOPOCTb, CHJIa TPEHUS, CWia YNPYTrOCTH, CUJa TSIKECTH, YCKOPEHHE
CBOOOJHOIO TMAaJeHUs, BEC Tela, HUMIYJbC Tella, HMIYJIbC CHIIbI,
MeXaHW4YecKas paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
HOJHATOrO HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHLMAIbHAS DHEPIUs CKATOU
OPYXUHBI, KUHETUYECKash SHEpPrusi, IOJHAs MEXaHW4YecKas >SHEpIus,
NEPUOJ U YacToTa KoJieOaHWM, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MMOKA3aTENIb MPEIIOMIICHUS CPEAbI), TP OMUCAHUU
IPABWJIBHO TPAKTOBATh (U3UYECKUN CMBICH HCIHOJIb3YEMBIX BEJINYMH,
0003HaUYEHUs M EOUHMLBI (PU3NYECKUX BEIMYMH, HAXOOUTh (POPMYIIHI,
CBSI3BIBAIOLIUE JAHHYIO (PU3WYECKYIO BEJIMUMHY C APYTUMHU BEIMYMHAMH,
CTPOUTH I'papyiKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
INPUHIUI CYNEPIO3UIMH CWJI, IPUHUUI OTHOCHUTENIbHOCTH ['anmnes,
3aKkOoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMIIYJbCA, 3aKOHBI OTPAXKEHUS U
IIPEJIOMJIEHUS] CBETA, 3aKOHBI COXPAHEHHSI 3apsAI0BOTO U MAaCCOBOI'0 YUCEN
IpU SIIEPHBIX pEakUusAx, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIMCBIBAaTh €I0 MaTEMAaTUYECKOE BBIPAKEHNUE;

OOBSICHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluid MPaKTUKOOPHUEHTHPOBAHHOTO XapaKTepa: BBIABIATH
NPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JTOTUYECKUX
IaroB C ONopoi Ha 2—-3 W3Y4YEHHBIX CBOWCTBA (DU3HUECKHUX SIBICHUH,
(bu3znyeCKuX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemarh pacu€THble 3adaud (OomMHMparIMuecss Ha cucremy u3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAOLINE (PU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHUE, BBISBIATH HEIOCTAIOIINE WM W30BITOYHBIE JaHHBIE, BHIOUPAThH
3aKOHBI U (HOPMYIIbI, HEOOXOAUMBIE JIJISl PELICHHUs], TPOBOAUTH PACUEThl U
OLICHMBATh PEAIMCTHUYHOCTh IMOJYYEHHOTO 3HAYCHUA (PU3HUECKOU
BEJIUNYUHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bu3NYECKUX METO/OB, MCIONb3Yys OMHCAHHE HCCIIEIOBAaHUS, BBIICIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBAaTh MPAaBWIBHOCTH MOpsAJKa
MPOBEICHUS]  UCCIENOBAaHUS, JIeNlaTh  BBIBOJbI, HHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U ONIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
¢usznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSl HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHWW NPY>KHMHHOTO
MasiTHUKa OT MAacChl Ipy3a U KECTKOCTU MPYKUHbI U HE3aBUCUMOCTH OT



aMIUTUTY/IBI MAJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PaCIIPOCTPaHEHUE CBETA,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300pa)KEHUS B
IUIOCKOM 3€pKalie M CBOMCTB HM300pa)KeHHsI TMpeaMeTa B coOuparomien
JMH3€, HAOJIOJEHUE CIUIONMIHBIX M JIMHEHMYaThIX CHEKTPOB HU3ITyUEHHS):
CaMOCTOATENIbHO cOOMpaTh YCTAHOBKY M3 HW30BITOYHOrO Habopa
o0OpylOBaHUS, OMNHUCHIBATH XOJ OMNbITA U €ro  pe3yJbTaThl,
(bOopMyIHpPOBATH BHIBOIHI,

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
CpellHee 3HAaYeHUE Uu3MepsIeMOol BeIMYUHBI ((OKYCHOE pacCTOsSHUE
coOuparoiel JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOpPaA);

IPOBOANTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (U3MUECKUX BEIHMYHUH C
UCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUH (3aBUCHUMOCTb IyTH OT BPEMEHH
Ipy PaBHOYCKOPEHHOM [IBIDKEHMM O€3 HaudaJbHOM CKOpPOCTH, Mepuoia
KOJIe0aHUN MaTeMaTHYeCKOTrO0 MasTHUKA OT IJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpakKeHUs CBETa OT yria MaJeHUs W yIiia MPEJIOMIICHHsS OT yriia
NaJieHns): IUIAHUPOBATh HCCJIEIOBAHUE, CAMOCTOSITENIbHO COOMpPATh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaOJMIl U TPapUKOB, JIeJIaTh BBIBOIBI IO
pe3ylbTaTaM HCCleI0BaHNUS;

MPOBOJUTH KOCBEHHBIC W3MEPCHHS (U3MYCCKUX BEIUYMH (CPEHHSISA
CKOpPOCTb M YCKOpDEHHE Teja IpU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, XKECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKas CWJIa COOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
MJIAHUPOBATh M3MEPEHUsS, COOMpATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY H
BBHITIOJIHATh U3MEPEHUS, CJICIys MPEIIOKECHHON WHCTPYKIIUU, BHIYUCIISTH
3HaYCHHUE BEJIMYMHBI U aHAJM3UPOBATH MOTYUYECHHBIE PE3yIbTaThI C YIYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUH;

cOOJII01aTh MpaBUiIa TEXHUKU O€30MaCHOCTH MpH paboTe C J1abopaTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (DU3UYECKUX MOJIEICH:
MaTepuanbHas TOYKa, a0COMIOTHO TBEPJOE TEJIO0, TOUYEYHBIM HCTOYHUK
CBETa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJeJIb aToMa, HYKJIOHHAs
MOJIeJIb ATOMHOTO SIJIpa;

XapaKTEepPU30BaTh MPUHIIUIBI  JEHCTBUS HM3YyYEHHBIX MPUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM Ha HX oOmHucaHus (B TOM YHUCIE:
CIOUAOMETP, NATYMKU TOJOXKEHUS, PACCTOSHUS W YCKOPEHHs, paKeTa,



9XOJIOT, OYKH, TMepHucKom, ¢oToanmnapar, ONTUYECKHE CBETOBOJBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA UM HeoOXoauMmble  (U3HYECKUE
3aKOHOMEPHOCTH;

UCITIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX NPHUOOPOB M TEXHOJIOTMYECKUX MPOLECCOB
OpU PEUICHUH Y4eOHO-TIPAKTHUYECKUX 3a/]ay, ONTHYECKHUE CXEMBI MJis
IOCTPOEHUS N300paKEHU B IIJIOCKOM 3epKajie U coOuparoniei JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHPOPMALMIO O  IpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUs (PU3MUECKUX 3HAHUUW B TOBCEAHEBHOU
XKU3HH Il oOecrniedeHnsi 0€30MacHOCTU MpU 00palieHuu ¢ nmpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 370pOBbSI M COONIOACHUS
HOPM KOJIOTUYECKOT0 TIOBEJCHUS B OKPYKAIOLIEH CPELE;

OCYILIECTBIATh MOUCK HMHPOpMAMU (PU3NYECKOTO COJACpKAHUS B
HNHuTepHeTe, caMOCTOATENBHO (POPMYIHPYSI MOUCKOBBINA 3alpOC, HAXOAUTh
IyTH ONpPEAENICHUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHWH YYE€OHBIX 3aJJaHUNl HAyYHO-TIOMYJISPHYIO
JaUTepaTypy  (puU3MUEecKoro coAepikKaHHs, CIPaBOYHbIE MaTEepHAbI,
pecypcbl cetu HTepHeT, BialeTh NpuéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOIEHUS HAa OCHOBE
uHpOpMaAllMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEp KaHUs,
nyOIMYHO NPEACTAaBIATh PE3ybTaThl IPOEKTHOM WM UCCIEI0BATENbCKON
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U COMNPOBOXKAATH
BBICTYIUICHHE TIpe3eHTalel ¢ y4éToM o0coOeHHOCTEeH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM unpposbIie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgen 1. Mexann4deckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHMHCCIIE ROJCOIHIA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CRAMIACCINC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. DiieKTpOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNEeKTpOMarHuTHOE MOJIE U 5 9 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 pacIpOCTPaHEHHUS CBETa 6 2 bubmoreia OK
' pactpocip https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYecKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 Paznoxxenue 6eoro cBera B CEKTP 3 2 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 15
Paszgen 5. KBanToBbI€e sIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41ada
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO S1pa 6 1 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIEHNE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso0o.ru/7f41a4a6
Htoro no pazneny 9
OBUIEE 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

ITOYPOYHOE IIVTAHUPOBAHUME
9 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJabHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

MexaHnunueckoe IBHKEHUE.
MarepuanbHas TO4Ka

Cucrema orcuera.
OTHOCHUTEIBHOCTD
MEXAHUYECKOT0 JIBUKECHUSA

PaBHOMepHOE
MPSIMOJIMHEMHOE IBUKEHUE

HepaBHomepHoe
MPSMOJIMHEITHOE
nBwxeHue. CpenHss u
MI'HOBEHHAsl CKOPOCTh

[IpssmonunenHoe
PaBHOYCKOPEHHOE
JIBUKEHUE. Y CKOpEHUE

CxopocTh
IPSMOJIMHEMHOTO
PaBHOYCKOPEHHOTO
neuxenus. ['paduk
CKopocTd. BxoaHou
KOHTPOJIb

JlaGopaTtopHnas pabota
"OnpeneneHne yCKOpeHust
Tena mpu
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
MJI0CKOCTH"

CB00OOIHOE ITaZlEHHE TE.
Onpitel ["annnes

PaBHOMepHOE nBHXKEHUE
1o oOKpyxHocTH. [lepuon n
4acToTa 0OpaIeHuUs.
Jluneitnas u yriosas
CKOpOCTHU

10

[lenTpocTpeMuTENBLHOE
yCKOpeHue




11

ITepBbriii 3akoH HproTOHA.
Bexkrtop cuibl

12

13

14

Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIAA cHita
Tpetuii 3akon HeroToHa.
Cynepno3uuus Cui
Penrenue 3amaud Ha

MIPUMEHEHNE 3aKOHOB
Hrrotona

15

Cuia ynpyroctu. 3akoH
I'yxa

16

17

Penienue 3amad mo teme
«Cwuiia ynpyroctu»
JlaGopaTopHnas pabota
«Ormnpenenenue KeCTKOCTU
NPY>KUHBD»

18

19

20

21

Cuiia TpeHust

Pemienue 3a1au mo teme
«Cuia TpeHus»

JlaGoparopHas paboTa
"Onpenenenue
Kod(duUIMeHTa TPEHHS
CKOJIbXeHus"

Pemenue 3agad mo teme

"3axonsl HeroTona. Cuia
ynpyroctu. Cuna TpeHus”

22

Cuna TSXKeCTH U 3aKOH
BCEMHUPHOTO TATOTCHHUS.
YckopeHne cBOOOTHOTO
naJCHUS

23

VYpok-koHpepeHIus
"JIBUKEHUE TENT BOKPYT
IPaBUTALMOHHOTO LIEHTPa
(ConneuHas cuctema).
lamaktuku"

24

Penrenue 3amad mo reMe
"Cuia TSKeCTH U 3aKOH
BCEMUPHOTO TATOTEHHS"

25

IIepBas kocmuueckas
ckopoctb. HeBecoMocTh 1
Neperpy3Kku




26

27

PaBHOBecue mMaTepuanbHON
TOYKH. AOCOJIFOTHO
TBEpAOE Teno. PaBHOBecue
TBEPJIOTO TENA C
3aKPEIUIEHHON OChIO
BpalleHusi. MOMEHT CHUJIBI.
LlenTp TsxecTn

PaBHOBecue MaTepuaibHON
TOYKH. AGCOTIOTHO
TBEpHOE Teno. PaBHOBecue
TBEPAOIO Tela C
3aKpEIUIEHHON OChIO
BpallleHusl. MOMEHT CHUJIBI.
[enTp TsKECTH

28

29

30

31

32

33

Pemenue 3agad mo reme
"MowmenT cuibl. Llentp
TsoKecTH"

IToaroroBska k
KOHTPOJILHOM paboTe 1o
TeMe "MexaHHuecKoe
IBIDKEHUE.
Bsaumoneiicrue ten"

KonTponbnas pabota no
TeMe "MexaHHdecKoe
JBIJKEHHE.
Bsaumoneiicrue ten"

HNmnynsc Temna. UMirynse
CUJIBbL. 3aKOH COXpaHEHUs
UMITyJIbCa. YIPYroe u
HEYNpyToe
B3aNMOJICHCTBHE
Pemenue 3agau o teme
"3aKoH coxpaHeHUs
uMITysbca'
VYpok-koHpepeHuus
"PeakTuBHOE ABUKEHUE B
IIPUPOJIE U TEXHUKE"

34

Mexanudeckas pabora u
MOITHOCTb

35

PabGora cuibl TsDKECTH,
CHJTBI YIIPYTOCTH Y CHJIBI
TPCHHS




36

37

JlaGopaTtopHnas pabota
«Omnpenenenue padboOThI
CHUTBI TPECHUS TIPU
PaBHOMEPHOM JIBH>KECHUH
TeJIa 10 TOPU30HTATIbHOU
MTOBEPXHOCTH

CBs13b SHEpruu U paboThlI.
[TorenuuanbHas SHEPTU

38

Kunernueckas sneprusi.
Teopema 0 KWHETUYECKOM
SHEPruu

39

40

41

3aKOH COXpaHEHUs
DHEPTUU B MEXaHHKE.
ITosryronoBoii KOHTPOJIb
JlaGopaTopHnas pabota
«M3y4yeHue 3akoHa
COXpaHEHHSI SHEPT UM

KonebarenbHoe JABHIKCHHC
U €TI0 XapaKTCPUCTHUKHU

42

3aryxaroiye KojaeOaHusl.
BoinyxeHHble Kosie0aHusl.
Pesonanc

43

44

45

46

Marematnueckuii u
MPY>KUHHBIA MasTHUKH

Ypok-uccnenoBasue
«3aBUCUMOCTb MIEPUOJA
KoJie0aHul OT )KECTKOCTH
MIPY>KWHBI U MacChl TPy3a»

[IpeBpaienue suepruu
IPU MEXaHUYECKHUX
KOJIEOaHUIX

JlaGopaTtopHnast pabota
«OrmpeneneHue 4acToThl U
nepuojaa koaebaHui
MPYKUHHOTO MasiTHUKa»

47

JlaGopaTtopHnas pabota
«ITpoBepka
HE3aBUCHMOCTH MIEPUOJIa
Kose0aHuit rpysa,
NOABCHICHHOI'O K HUTH, OT
MAacChI Tpy3a»




48

49

MexaHandecKye BOJIHEI.
CBolicTBa MEXaHUYECKUX
BOJIH. [IpogosibHBIE 1
TIOTIEPEYHBIE BOJHBI
Ypoxk-koHpepeHuus
"MexaHH4eCKHe BOJIHEI B
TBEPJIOM TEJIE.
CelicMuyecKkue BOJHBI"

50

3Byk. Pactipoctpanenue u
OTpaXKCHHE 3BYKa

51

52

53

54

55

56

Ypok-uccienoBaHue
"HaGnronenue
3aBUCHUMOCTHU BBICOTHI
3ByKa OT YacTOTHI"

['poMKOCTb 3ByKa U BBICOTA
TOHA. AKYCTHYECKHM
pEe30HaHC
VYpok-koHpepeHuus
"VpTpa3Byk U MH(pa3Byk
B IIPUPOJIE U TEXHUKE"

ITonroroBka K
KOHTPOJILHOM paboTe 1o
Teme "3aKOHBI
COXpaHEHHS.
MexaHndeckue KojaeOaHust
1 BOJHBI"

KonTpomnpHas pabora mo
TeMe ""3aKOHBI
COXpaHEHHUS.
Mexanndeckue KoiaebaHus
¥ BOJHBI"

SJICKTpOMaFHI/ITHOC ITOJIC.
SJ'ICI(TpOMaI‘ HUTHBIC BOJIHBI

57

CsoiicTBa
3JICKTPOMArHUTHBIX BOJIH

58

Ypoxk-koH]pepeHus
"xana
3JICKTPOMArHUTHBIX BOJIH.
Hcnons3oBanne
3JICKTPOMArHUTHBIX BOJIH
JJI1 COTOBOM CBA3U"




59

60

61

Ypok-uccienoBanue
"N3y4yeHue CBOMCTB
3JIEKTPOMArHUTHBIX BOJIH C
MOMOIUIbI0 MOOUIIBHOTO
tenedona"

Penrenue 3amau Ha
OTIpEICTICHUE YaCTOThI U
JUTMHBI 3JIEKTPOMArHUTHON
BOJIHBI

DneKTpoOMarHuTHas
npupoa cera. CKOpocTh
cBeTa. BoimHOBBIE CBOICTBA
CBETa

62

WcTounukm cBeTa.
[IpssmonunenHoe
pacrnpocTpaHeHHUE CBETA.
3armenust Connua u JIyHbl

63

3aK0oH OTpa)KEHHUs CBETA.
3epkaina. Pemenue 3amau
Ha TIPUMEHEHHUE 3aKOHa
OTpaKeHHsI CBETa

64

65

66

[Ipenomnenue cBera.
3aKoH IPeIOMJICHUS CBETa

ITonHoe BHyTpEeHHEE
OTPa’KEHUE CBETA.
Hcnonn3oBanue MOIHOTO
BHYTPEHHETO OTPaAKEHUS B
OINITHYECKUX CBETOBOJIAX

JlaGopartopHas paboTa
"UccnemoBanne
3aBHCHMOCTH yTJIa
MIPEJIOMIICHHUST CBETOBOTO
Jyd4a OT yIJIa IaJcHHs Ha
rpanuiie "Bo3gyx-crekiao""

67

VYpok-koHpepeHuus
"cnonn30BaHue ITOJTHOTO
BHYTPEHHETO OTPa)KCHUS:
CBETOBOJIBI,
OIITUKOBOJIOKOHHAS CBS3b"

68

JInmser. OnTnyeckas cuia
JINH3BI




69

[TocTpoenue n3o0paxeHui
B JIMH3aX

70

JlaboparopHas paboTa
"Onpenenenne GOKYCHOTO
pacCTOSIHUA U ONITHYECKOM
CHJIBI COOMPpAFOIIICH
JMH3BI"

71

Ypoxk-koHpepeHuus
"OnTnyeckue INH30BEIE
npuOopsr"

72

73

74

75

76

77

['ma3 kak ontuyeckas
cucrtema. 3peHue
Ypok-koHpepeHIus
"JledekTsl 3peHus. Kak
COXpaHUTh 3peHue"

Pasnoxenune 6enoro ceera
B CIIEKTp. OMBITHI
HrroTona. Cnoxenne
CHEKTPAJIbHBIX I[BETOB.
Hucnepcus ceera

JlaGopaTtopHnasi pabota
"OnBITHI MO PA3IOKEHHUIO
0eJoro cBeTa B CHEKTP U
BOCTIPUATHUIO 1IBETA
MPEIMETOB MPHU UX
HaOJIOZICHUU Yepe3
[IBETOBbIE QUIBTPHI"
YpOK-IIpaKTUKYM
"BoaHoBBIC CBOMCTBA
CBETa: TUCIIepCus,
uHTephepeHIUs U
nudpakmus"

Omnsitel Pesepdopaa u
TTaHeTapHasi MOJIEIb
aToMma

78

[Toctrynatel bopa. Moaens
aroma bopa

79

Ucnyckanue u
MOTJIOUICHHE CBETa
atomoM. KBaHTBI.
JIuneityaTeie CEKTPbI




80

Ypok-npakTUKym
"HaGnroneHnue cekTpon
HCIyCcKaHus"

81

PagnoaxkTuBHOCTE U €€
BUJIBI

82

83

CrpoeHue aTOMHOTO sipa.
Hyxnonnas moneins

PagnoakTuBHEBIE
npeBparieHus. M30Tormsl

84

Pemenne 3amau nmo teme:
"PagnoakTHUBHBIE
npeBpaiieHus"

85

86

87

ITepuon nonypacnana
VYpok-koHpepeHus
"PaanoakTHBHEIE
U3JIy4E€HUS B IPUPOJIE,
MEJIUIHE, TEXHUKE"

S nepHble peakuu.
3aKOHBI COXPAHEHUS
3apsiIOBOTO U MacCOBOTO
qucel

88

DHeprus CBSI3u aTOMHBIX
anep. CBsi3b Macchl U
SHEPTUU

89

90

91

92

Pemrenue 3agad mo reme

" nepHblie peakun"
Peakuuu cunTesa n
nenenus saaep. Uctounukn
sHepruu CoJIHIA U 3BE3]T
VYpok-koHpepeHuus

"SI nepHast SHEpreTuKa.
JlericTBUsA paauOaKTUBHBIX
W3ITyYEHUI Ha )KUBBIE
OpTraHu3MbI"

ITogroroska k
KOHTPOJILHOM paboTe 1o
TeMe "DIEeKTPOMAarHUTHOE
noJie. JNEeKTPOMarHuTHbIE
BOJIHBIL. KBaHTOBBIE
ABJICHUS"

93

KonTtponsHas pabora no




94

Teme "DIEeKTPOMArHUTHOE
noJie. DNeKTPOMarHuTHbIE
BoJIHBI. KBaHTOBBIE
ABJICHUS"

[ToBTOpenue, oboOIIeHNKE.
JlaGopaTopHbie pabOTHI 1O
Kypcy "BzaumonelictBue

TCII

95

[ToBTOpenue, obodIeHNE.
Pemenne pacdyeTHsIxX U
KayeCTBEHHBIX 3a/1a4 M0
teMe "TermnoBble
npouecchr”

96

[ToBTOpenue, obodIeHNE.
Pemenne pac4yeTHsIxX U
KaueCTBEHHBIX 3aJ1a4 110
teme "KIIJ] TenioBeIxX
nBuraresuei”

97

[ToBTOpEeHnue, 06061IEHNE.
Pemenne pacueTHsIxX U
KaueCTBEHHBIX 3a/a4 110
teme "KIIJ]
3JIEKTPOYCTaHOBOK"

98

[ToBTOpeHnue, 06061IeHNE.
JlaGopaTopHubie pabOTHI 1O
Kypcy "CseToBbie
ABJICHUS"

99

[ToBTOpenue, 0600IICHNE.
PaboTta ¢ TekcTaMu 110
TeMe "3aKOHBI COXPAHEHHUS
B MexaHuke", "Konebanus
1 BOJIHBI".

100

KonTponbhas pabota.
IIpome:xxyTounas
arrecranus

101

[ToBTOpeHme, 0600IICHHE.
Pabora ¢ Texkcramu o
TeMme "CBeTOBBIE SBICHUS"

102

[ToBTOpenue, o6oOIIeHNE.
Pabora ¢ TekcTamu 1o
teme "KBanToBas u
snepHas puzuka"




OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102
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IPOBEPSIEMBIE ITPEIMETHBIE PE3YJbTATHI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI OCHOBHOI'O
OBIIETO OFPA3OBAHUS

9 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

11

1.2

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

pas3indaTrb SABJICHHUA M0 OMHMCAHHUIO HMX XapaKTCPHBIX CBOMCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIIHUX JaHHOC (1)I/I3I/I‘IGCKOG SABJICHUC

13

1.4

1.5

pacrio3HaBaTh IPOSIBIIEHHME M3YyYEHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KaloIeM MHpE, B TOM 4YHCIIe (U3UYECKUE SBICHHUS B MPHUPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/1a4y B Y4eOHYIO, BBLIEIATDH

CyIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3UUECKUX SBICHUI

ONKCHIBaTh H3YYCHHBIE CBOMCTBA Tel MW (PU3MUECKHE SIBJICHMS,
UCTONB3ys (U3NYECKHE BEIMYMHBI, IPU ONHCAHUU TMPABUIIBHO
TpakTOBaTb  (U3MYECKUN  CMBICA  HCHOJb3YEMbIX  BEJIHMYUH,
0003HaueHMsI ¥ €AUHULIB! (PU3NYECKUX BEITMYUH, HAXOIUTh (POPMYIIBI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIWYMHY C JPYTMMH
BEIMYMHAMHU,  CTPOUTH  TpaQUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEITUYUH

XapaKTepU30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHUS U TPOIECCHI,
WCIIOJIb3Ysl HW3YYEHHBIE 3aKOHBI, IIPU OTOM J1aBaTh CIIOBECHYIO
(GOpMYyTUPOBKY 3aKOHa H 3allMChIBaTh €ro MaTeMaTU4YecKoe

BBIPAXKCHUC

1.6

O00BACHATH (hHU3MUECKHE MPOLIECCHl U CBOWCTBA TEN, B TOM YHUCIIE U B
KOHTEKCTE CHUTyallUd IIPAKTUKO-OPUEHTHUPOBAHHOIO  Xapakrepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0BSCHEHUE U3 2
— 3 JOrMYEeCKMX IIaroB C IMOMOIIbIO 2 — 3 H3YyYEHHBIX CBOMCTBa

busznyecKux sIBICHUN, GU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH

1.7

pemath pacu€THpIe 3a7add (ONUparomuecs Ha cucreMy w3 2 — 3
YpaBHEHMIi), HCIONB3Ys 3aKOHBI U  (OPMYIbI, CBS3bIBAIOIIUE
¢u3nveckne BENWYMHBI: Ha OCHOBE aHallM3a YCJIOBHS 3alaud

3alMUCbIBaTh KpPATKOC YCIOBUC, BBIABIATL HCAOCTAOIUC  HIIN




M30BITOYHBIC JAHHBIC, BEIOUPATh 3aKOHBI U (POPMYIIBI, HEOOXOAMMBIC
4Ji1 peliCHud, IMMPOBOAWTH paC‘-IéTBI U OLCHUBATHL PCATUCTUYHOCTDH

IMOJIYYCHHOI'O 3HAUCHUA (I)HSHQCCKOfI BCJIIMYHUHBI

1.8

paciio3HaBaTb HpO6J'I€MbI, KOTOPBIE MOXHO pPCIIUTHE IIPpH IIOMOINU
(1)I/I3I/I‘-IGCKI/IX MCTOAOB, MCIIOJIL3Yysl ONNMCAHUC HCCIICIOBAHHSA, BBIACIATH
IMPOBEPAEMOE TIPCAIIOIOKEHNUE, OLCHHWBATh IIPABUJIBHOCTL IIOPAOAKA
MMPOBCACHUA HMCCIICAOBAHUA, [ACJIIATb BbIBOJAbI, HWHTCPHPCTHUPOBATH

pe3ynbTaThl HAOMIOICHHUI 1 OMBITOB

1.9

1.10

MPOBOAMTH OIBITHl MO HAOMIOAEHUI0 (UBNYECKUX SBICHUA WIH
(¢u3NYECKUX CBOWCTB TEJI: CAMOCTOSTENIbHO COOMpAaTh YCTAHOBKY M3
M30BITOYHOTO Habopa 00OpyHOBaHUS, OMHCHIBATH XOJ OMbITA U €ro

pe3ynbTaThl, GOPMYJINPOBATH BHIBOJIBI

IPOBOAMTH TMpPU HEOOXOJUMOCTU CEPUI0 MPSIMBIX H3MEPEHMI,
ompeneNssi CpelHee 3HAuCHHE H3MEpseMON BeIWYMHBI ((POKyCHOE
paccTostHue coOuparoiield JUH3bI), 000CHOBBIBATH BBIOOP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

1.11

1.12

1.13

IIPOBOANTH HCCIIEJJOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEIMYUH C
UCIIOJIb30BAaHUEM IIPSAMBIX M3MEPEHUN: INIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOMpaTh YCTAaHOBKY, (PUKCHUpPOBaTh pe3yJIbTAThI
MOJYYeHHOM 3aBUCHUMOCTH (U3UYECKUX BEJIWYMH B BUAE TaOIUIHU

T‘pa(l)I/IKOB, ACJIaTh BBIBOAKI 110 PE3yJibTaTaM UCCICAOBAHHUA

IPOBOAMTh  KOCBEHHbIE  M3MEPEHHUS  (PU3MYECKHX  BEJIUYMH:
IUTAHUPOBATh M3MEpPEHHs], cCOOUPATh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBINOJHATE M3MEPEHHUs, CIeays MPEeUI0KEHHON WHCTPYKIIHH,
BBIYUCIIATh 3HAYEHUE BEIUYUHBI M aHAJIM3UPOBATH IIOJIy4CHHBIE

pEe3yJbTAThI C YYETOM 3aJaHHON MOTPEIIHOCTH U3MEPEHU I

coOnrofaTh TMpaBWiIa TEXHUKM Oe3omacHOCTH Tmpu paboTe ¢

J1a0opaTOpHBIM 000pyI0OBaHUEM

1.14

pa3ianyaTh OCHOBHBIE MPHU3HAKH HM3YYCHHBIX (PHU3NYECKUX MOJETEH:
MaTepuaibHasi TOYKa, a0COIOTHO TBEPJOE TEJIO, TOYCHHBIA HCTOUYHUK
CBETa, Jy4, TOHKAas JIMH3a, TUIAHETapHas MOJIEJb aToMa, HYKJIOHHas

MOZICJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh MPUHLUIIBI JEHCTBUS HU3YUYEHHBIX HOpUOOPOB U
TEXHUUYECKHUX YCTPOMCTB C ONOpPOM HA HX OMNMCAHMS, HCIOIb3Ys

3HAHUS O CBOMCTBaX (HU3WYECKUX SBJICHHUA U HEOOXOIAMMBIC




(bu3UIeCKre 3aKOHOMEPHOCTH

1.16

UCIIOJIB30BAaTh CXEMbl M CXEMAaTUYHbIE PUCYHKHM H3YYEHHBIX
TEXHUYECKUX YCTPOMCTB, HU3MEPUTEIIBHBIX puOopoB u
TEXHOJIOTUYECKUX IPOLIECCOB IPH PEHIEHUU Y4eOHO-IIPAKTHUUYECKUX
3aj7a4, ONTUYECKHE CXEMBI ISl TOCTPOSHHS N300paKEHHI B MJIOCKOM

3epKajie U coduparouieil mmH3e

1.17

IOPUBOAUTH TpPUMEPbl (HAXOAUTh MH(OPMALMIO O IPUMEPax)
NPAaKTUYECKOTO MCTOIb30BaHUS (PU3NYECKUX 3HAHUI B MOBCEIHEBHOM
KHU3HM U1 o0ecriedeHuss O€30HacHOCTH IMpU  OOpallleHuH ¢
npuOoOpaMy U TEXHUYECKUMH yCTPOWCTBAMHU, COXPAHEHUSI 3/I0POBbS U

CO6J'IIOI[€HI/I$I HOPM 3KOJIOTHYCCKOI'O ITOBCACHUSA B OKPY)KaIOIHeﬁ cpeac

1.18

OCYIIECTBIISITh MOUCK MHPOPMAINH (PU3HUECKOTO COACPKAHUS B CETU
WuTepHeT, CcaMOCTOSTENLHO (OPMYyIUPYsT TOMCKOBBIA  3ampoc,
HaxoJWUTh MYTU  ONpPEAENIEHUs  JIOCTOBEPHOCTH  IOJYYEHHOU
nH(popMalMM HAa OCHOBE HMEIOIIMXCS 3HAHMM W JIOMOJIHUTEIBHBIX

HCTOYHUKOB

1.19

1.20

1.21

UCIOJIb30BaTh IPU  BBIMOJIHEHMHM Y4E€OHBIX 3a/laHuil  Hay4yHoO-
HOMYJSIPHYIO JINTEPaTypy (HU3NYECKOTO COAEp)KaHUs, CIPaBOYHbIE
MaTepuaibl, pecypchl ceth MHTepHeT; Biazere npuéMamu
KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHus WHPOpPMALUU U3 OJHON

3HAKOBOM CUCTEMBI B IPYTYIO

cO31aBaThb CcOOCTBEHHBIE ITHCHMEHHBIE H YCTHBIC COO6HI€HI/I${ Ha
OCHOBe HH(pOpPMAllUM M3 HECKOJBKUX HCTOYHHUKOB (HPU3UUECKOrO
coJlepKaHusl, MyOJIMYHO MPEJCTaBISITh Pe3yJIbTaThl MPOEKTHOW WM
UCCIIENOBATEIBCKOM  JCATENBHOCTH, IPU  3TOM  TPaMOTHO
WCITOJIB30BaTh U3yYEHHBIN TOHATUNHBIN anmnapar U3y4aeMoro pasjaeia
(GU3MKKH U CONMPOBOXKJATh BBICTYIUIGHHWE NpPE3CHTAlMed ¢ yd&ToM

0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB

IIPU BBIMOJHEHUN Y4YEOHBIX MPOEKTOB M HCCIENOBAHUN (PU3NYECKUX
IPOILIECCOB paclpenesaTh 00S3aHHOCTU B TPYIMIE B COOTBETCTBUU C
IIOCTABJICHHBIMHA  3aJa4aMH, CJICAWTHh 32 BBIIIOJHEHUEM IIJIaHa
JEUCTBUM M  KOPPEKTHpPOBaTb  €ro, AaJcKBaTHO  OLIEHUBATh
COOCTBEHHBIM BKJIaJ B JEATEIBHOCTh TIpPYMIbI, BBICTPAUBATh
KOMMYHUKAaTUBHOE  B3aUMOJCHCTBUE,  MpOSBIAAL  T'OTOBHOCTH

paspemnaTh KOHM)IUKTHI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

9 KIIACC
Kon
Konx snementa [IpoBepsieMble 27IEMEHTBI COAEPIKAHUS
pasznena
MEXAHWYECKMUE ABJIEHWA
8.1 Mexannueckoe JABM)KEHHE. MarepuanbHas —TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKECHUS
8.3 PaBHOMEpHOE NpsAMOIMHEHHOE IBUKECHHE
HepaBHomepHoe npsiMonuHeiHoe nBuxkeHue. CpeaHss
8.4 W MIHOBEHHas CKOpPOCTh Tela TpPH HEPaBHOMEPHOM
JIBY>KEHUU
a5 Yckopenue. PaBHOyCKOpEeHHOE IpSIMOJIMHEIHOE
' JIBYKEHUE
8.6 Co0Ooauoe nanenne. OnbITe! [anunes
PaBHOMepHOE aBMXKeHHE MO OKpykHOocTH. [lepuon u
8.7 yacToTra oOparieHus. JIuHeHass W yrioBasi CKOPOCTH.
LlenTpocTpeMuTENbHOE YCKOPEHUE
8 8.8 Ilepssiii 3akoH HeroTOHA
8.9 Bropoii 3akoH Herotona
8.10 Tperuii 3akoH HeroToHa
8.11 [IpyHIMI Cynepno3uLum CUl
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: CUlla TPEHUSI CKOJIBKEHHsS, CHJIa TPEHUS
' MIOKOS, IPYrHe BUABI TPEHUS
814 Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTECHUS.
' Yckopenne cBOOOTHOTO TaICHUS
8.15 Jemwxenne  mmaHer  Bokpyr  Comuma.  IlepBas
' KOCMHYECKasi CKOPOCTb. HeBecoMOCTh 1 meperpy3ku
PaBHOBecue MarepuaibHOM TOUKH. AGCOIIOTHO TBEPIOE
8.16
TEJOo
8.17 PaBHOBecue TBEpHOrO TEIa C 3aKPEIUIEHHOW OCKIO




BpaieHusi. MoMeHT cuibl. LleHTp TshkecTn

8.18

Nmnynbce Tena. U3menenue umnyibca. UIMmynbe cuiibl

8.19

3aKoH COXpPaHCHUA UMITYJIbCA

8.20

PeakxtuBHOE JBHXKCHUEC

8.21

Mexanndeckast pa60Ta 1 MOIIHOCTb

8.22

PaGora cun TskectH, ymnpyroctu, TpeHus. Cs3b

SHEPruu U paboThl

8.23

8.24

8.25

ITorennmanbpHas OHCPIusia TCIa, IOAHATOIO Hanjg

MMOBEPXHOCTHIO 3eMIIU
[ToTennmanpHas SHEPTUs CKATOU MPYKUHBI

Kunernueckas sHeprus. Teopema O KHHETHYECKOU

QHCPIUn

8.26

3aKoH COXpAaHCHHA MEXaHHYeCKOM OHCPIun

8.27

[IpakTuyeckue paboOTHI:

OmnpeneneHue cpegHel CKOPOCTH CKOJIbXKEHUs Opycka
WIM JIBWKEHUS IIapuKa IO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHne yCKOpeHUsl Tena NPU PABHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW MJI0CKOCTH.

HccnenoBanue 3aBUCHMOCTH IIyTH OT BpPEMEHHM IIPH
PaBHOYCKOPEHHOM JIBM>KEHUHU 0€3 HaualbHOW CKOPOCTH.
IIpoBepka THUIOTE3Bl: €CIM IPU PABHOYCKOPEHHOM
JNBUKEHUM 0O€3 HadyaJbHOW CKOPOCTH IYTH OTHOCSTCS
KaK psJ  HEUYETHBIX YHUCEI, TO COOTBETCTBYIOIIME
MIPOMEXYTKH BPEMEHU OJJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIBI TPEHUS CKOJIbKEHHUS
OT CWIbl HOpMaJbHOro JamieHus. OrmpeneneHue
KodpduuueHTa TpeHus CcKoiabxkeHus. Omnpenenenue
KECTKOCTU TpYyxkuHBL. OrnpeneneHre padOThl CHIIBI
TPEHHMsI TpU PABHOMEPHOM JIBWJKEHUM Teja 110
TOPU30HTANILHON MOBepXHOCTH. OrmpeneneHue padoThI
CWIBl  YOPYIOCTM  Ipu  NogbéMe  Ipy3a ¢
UCIOJb30BAHUEM  HEMOABMKHOIO U IOJBUXKHOIO

OJIOKOB

8.28

duznueckue SBICHUS B npupoac: MPUIKUBLELI U OTJIUBBI,




8.29

nBrkeHue TiaHeT COJIHEYHOW CHCTEMBbI, PEaKTUBHOE
JBUKEHUE KUBBIX OPTaHU3MOB
TexHuueckue  yCTpOMCTBA:  CHUMAOMETP, JATYUKHU

IIOJIOKCHMUS, PACCTOAHNA U YCKOPECHUSA, PAKEThI

MEXAHUWYECKHUE KOJIELAHMA 1 BOJIHBI

9.1

9.2

KonebarenbHoe npuxkeHne. OCHOBHBIE XapaKTEPUCTUKU
KOJIeOaHUM: IepHo/I, YacTOTa, aMIUTUTY/Ia
Maremarnueckuit u IIPYKUHHBIN MasiTHUKHU.

HpeBpameHI/Ie OHCPI'MH IIpU KoJie0aTeIbHOM JBHXXCHHUH

9.3

3aryxatomme KosieOaHus. BBIHY)KICHHBIE KOJIEOaHMS.

Peszonanc

9.4

9.5
9.6

9.7

9.8

Mexannyeckue BOJHbL. CBOICTBA MEXaHUYECKUX BOJIH.
[IponosnbHBIE U TIONIEpEYHBbIE BOJIHBL. JlJIMHA BOJIHBI U
CKOpPOCTbh €€ paclpocTpaHeHUs. MexXxaHU4eCKHUe BOJIHbI

B TBEPIOM TeJle, CEHCMUUYECKHIE BOJIHBI

3ByK. ['/poMKOCTh U BbICOTa 3ByKa. OTpaxkeHue 3ByKa

NudpaszByk u ynpTpa3Byk

[IpakTuueckue padbOTHI:

OnpeneneHre 4YacTOTHl W TMepuojaa  KoleOaHMi
MaTeMaTUYECKOI0 MasiTHHKA.

OnpeneneHne 4YacTOTHl W Tepuojaa  KoleOaHMid
MIPYXUHHOTO MasTHUKA

HccnenoBanne 3aBUCUMOCTH  MepUOJa  KOJICOaHHIA
MOJIBEIICHHOT0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  TMepUOJa  KOJICOaHHIA
MPYKUHHOTO MasTHHUKAa OT Macchl Tpy3a. [IpoBepka
HE3aBUCHUMOCTH rnepuoaa KoneOaHuii rpy3a,
MOJIBEIIEHHOTO K HUTH, OT MacChl Tpy3a M KECTKOCTH
PYXUHBL. M3MepeHne yCKopeHus CBOOOHOTO TaICHHUS
dusnyeckue SABJICHHUS B MPUPOJIC: BOCIPUATHE 3BYKOB
KUBOTHBIMH, 3EMIICTPSICEHUE, CEWCMUYECKHUE BOJIHEI,

IyHaMH, X0

9.9

TexHuueckue yCTpPOMCTBA: 53XOJOT, HCIOJIb30BAHUE

yABTPa3ByKa B ObITY U TEXHUKE




OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMArHUTHbBIE BOJIHBI.
' CBoiicTBa 3JIEKTPOMArHUTHBIX BOJTH
10.2 [Ixana 37€KTPOMarHUTHBIX BOJIH
10.3 DnekTpoMarHuTHas mpupoga cBera. CKOpOCTH CBETA.
' BosiHOBBIE CBOMCTBA CBETA
10 [IpakTuueckue pabOTHI:
10.4 N3ydyeHue CBOWMCTB  3JIEGKTPOMAarHUTHBIX BOJH €
MTOMOIIIbI0 MOOMIIBHOTO TeiedoHa
Odusnyeckue SBICHHUS B MPHPOJC: OHOJIOTHIECKOE
10.5 JEeHCTBHE BHJIUMOTO, yIBTPaQHOIETOBOTO u
PEHTT€HOBCKOT'O U3JTy4eHUI
106 Texuuueckue YCTPOMCTBA: HCIIOJIb30BAaHUE
' ANEKTPOMArHUTHBIX BOJIH JJISi COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JIyueBas monens ceera. Mcrounuku cserta
11.2 IIpsimonuHEiTHOE pacpoCcTpaHEHHUE CBETa
OTtpaxenue cBeta. [1mockoe 3epkano. 3aKoH OTpaKEHUs
11.3
cBeTa
114 [Ipenomnenne cBeta. 3akoH TPETOMIICHUS CBETA.
' [ToyTHOE BHYTpPEHHEE OTPAKCHHE CBETA
115 JIunza. Xop jtyyel B TMH3E
116 OnTudyeckast cucrema Qoroanmapata, MUKPOCKONA H
11 ' TeJIecKoIa
117 I'maz xak onTudeckas CcuUCTeMa. bIM30pyKOCTh W
' JATbHO30PKOCTh
118 Pasnoxxenue Oernoro cseta B ciekTp. OnbiTel HploTOHA.
' Ciio)keHne CneKTpalIbHBIX LBETOB. [{ucnepcus ceera
[IpakTuueckue padbOTHI:
HccnemoBanme  3aBHCHMOCTH  yriia  OTPaKCHHS
119 CBETOBOIO JIy4a OT yIJia MaJeHHUs.
' N3ydyeHne xapakTepUCTHUK HW300paxKeHHS TpPEIMeTa B
IJIOCKOM 3€pKaje.
HccnemoBanne  3aBUCHMOCTH — yIiia  MPEIOMIICHHS




12

CBETOBOIO Jy4a OT yrJja MaJieHUusl Ha TPaHHIIEe «BO3IYX —
CTEKJIO».

[Tonyuenne wm300paKeHH C TMOMOIIBI coOMparomen
JIUH3BIL.

Onpenenenue (OKYCHOTO PACCTOSHHSI W ONTHYECKOU
CHWJIBI COOMPATOIIEH JTNH3HI.

OnBITHI 11O Pa3JIOKEHUIO OEJIOTr0 CBETa B CIIEKTP.
OnpIThl MO BOCHIPHUATHIO IIBETA MNPEIMETOB MPH HX

HaOJII0/IEHUU Yepe3 I[BETOBbIC (PUIBTPHI

dusznyeckue SBICHUS B MpupoAc: 3aTMCHUA COJ'IHI_Ia u

11.10 JIyHbI, 1IBETa TEJI, ONTUYCCKHE SBJICHHS B arMocdepe
(uBet HeOa, pedpakius, pagyra, MUPax)

111 Texuuueckue yCTpOiiCcTBA: OUKH, MEPUCKOIL,

' (doToanmapar, ONTHICCKUE CBETOBOIBI
KBAHTOBGBGIE ABJIEHUA

191 Omnwitel Pezepdopna u mianerapHas MOJAENb aToMma.
' Mogaens aroma bopa

122 Hcnyckanne u TOTJIONICHWE CBeTa aroMoM. KBaHTHI
' JInnenyaTele CIIEKTPHI

12.3 PaguoaktuBHOCTH. Anb(da, OeTa- U raMmMa-u3IydeHHs

194 Crpoenne aromHoro sjapa. HyxioHHas Mopenb
' aTOMHOTO siapa. M30Tomnsl

128 PagmoaktuBHBle TpeBpamenus. [lepwox momypacmana
' aATOMHBIX sI7IEp

126 SnepHble peakuuu. 3aKOHBI COXpaHEHUS 3apsAI0BOTO H
' MaccoOBOT0 YHCEI

12.7 DHeprus CBA3U aTOMHBIX siiep. CBsI3b MacChl U YHEPTUU

128 Peakuuu cunTesa u geneHus saep. MICTOUHUKYN SHEPTHH
' CouHIta 1 3BE31Q

129 Snepnas osHepretuka. JlelicTBUE  PpaIMOAKTHUBHBIX
' M3ITy4eHUN Ha JKUBBIC OpPTaHU3MbI

[IpakTuyeckue pabOTHI:
12.10 HaGmronenue CIUlOmMHBIX W JIMHEWYAThIX CIIEKTPOB

U3JIy4CHHUS.




HccnenoBanne TPeKOB: M3MEPEHHE SHEPTUHM YaCTHIIbI
10 TOPMO3HOMY TyTH (110 (poTOTpadusiM).

N3mepenue paanoaktuBHOro hoHa

dusndyeckue ABJICHHUA B IIpupoac: €CTECTBEHHBIN

pazMOaKTUBHBIHA ¢om, KOCMHYECKHE Ty4H,
12.11 PaIMOAKTUBHOE H3JIYYCHUE MPUPOIHBIX MHUHEPAJIOB,
JEUCTBHE PAaJUOAKTUBHBIX M3JIIy4YCHUH HA OpraHu3M
YelioBeKa
D0 Texuuueckue yCTpOiiCcTBA: CHEKTPOCKOTI,

VMHJIMBUYAJIBHBIA TO3UMETp, KaMepa Buibcona




IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
0230BOro ypoBHSI 0CBOEHHS OCHOBHOI 00pa3oBaTe/ibHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanusi Ha ocHoBe ®PT'OC

[lonnmanne ponu  QU3MKK B  HAYYHOM  KapTHMHE  MHpa;
c(OpPMHPOBAHHOCTh 0A30BBIX MPEACTaBICHUI O 3aKOHOMEPHOM CBSI3U
U T03HAaBa€MOCTH SBJIICHUM IIPUPOJBI, O POJIM DKCIEPUMEHTA B
¢usuke, o cucremooOpasywoomeld poaud (U3MKU B pa3BUTHU
€CTECTBEHHbIX HAayK, TEXHHKM M TEXHOJOrui, 00 3BOJIOLUU
¢u3nyecKkux 3HaAHUH M MX POJIM B LIEJIOCTHOM €CTECTBEHHOHAYyYHOU
KapTUHE MHUpPA, O BKJIAJE POCCHUICKUX U 3apyOeKHbIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSCHEHHE MPOLIECCOB OKPYKAIOLIETO

MHpa, pa3BUTHC TCXHUKHU U TEXHOIOTHI

3HaHUs O BHJAAX MaTepuH (BEIIECTBO M TMOJE), O JBIKCHHH Kak
croco0e CyIIecTBOBaHUSI MaTeprH, 00 aTOMHO-MOJIEKYJISIPHOM Teopun
CTpPOEHHS BELIECTBa, O (U3MYECKON CYIIHOCTU SIBICHUNA NPUPOIBI
(MEXaHWYEeCKHX, TEIUIOBbIX, 3JEKTPOMArHUTHBIX W KBAaHTOBBIX);
YMEHHE pa3anyath SBJICHUS M0 ONMCAHUIO UX XapAaKTEPHBIX CBONCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3UYECKOE SIBIICHUE;
YMEHHE paclo3HaBaTh MPOSBIECHUE U3YUYEHHBIX (PU3UUECKUX SBICHUM
B OKPYXAalOUIEM MHpE, BBIIEIAS UX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

BnaneHne ocHOBaMM MOHATHMHOIO amnmapara M CHUMBOJHUYECKOTO
A3bIKa (PU3UKU W UCIOJB30BaHUE UX JUIsl pelieHHs] Y4eOHBbIX 3ajady;
YMEHHUE XapaKTepu3oBaTh CBOWCTBa Tel, (U3WYECKHE SIBICHUS U

MIPOIIECCHI, UCTIOJNIB3YsI PYHIAMEHTAIbHBIC U IMITUPUICCKHE 3aKOHBI

YMeHne onmceBaTh HN3YUCHHBIC CBOMCTBA TeN U CbI/ISI/I‘—IeCKI/Ie SIBJICHUAA,

UCTIONB3YS PU3NUYECKUE BETMUUHBI

Binanenue ocHOBaMHM METOJOB HAy4YHOrO IIO3HAHUS C YUETOM
coOJIOIeHHsT MPaBMJI OE30MAaCHOTO TpyAa: HAOMIOACHUE (PU3HMUECKUX
SIBJICHUMN:

YMEHHE CAMOCTOATEIBHO COOMpATh AKCIEPUMEHTAIbHYIO YCTaHOBKY




U3 JaHHOTO Habopa 0OOpYIOBaHMS MO MHCTPYKLIMH, OMHUCHIBATH XOJ
OTIBITA U 3AMMCHIBATD €T0 PE3YIbTATHI, ((OPMYIHPOBATH BHIBOIKI;
MPOBEJICHUE MPSIMbBIX U KOCBEHHBIX U3MEPEHUN (PU3NUECKUX BETUUYHH:
YMEHHE IUIAaHUPOBATh HM3MEPEHHs, CaMOCTOSATEIBHO CcOOMpaTh
SKCIIEPUMEHTAIIbHYI0  YCTAHOBKY [0 HMHCTPYKLUHH, BBIUUCIATH
3HAUEHUE BEJIMYMHBI M aHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIbTAThl C
Y4€TOM 3a/IaHHOU MOTPEUIHOCTH PE3yIbTaTOB U3MEPEHU;
IIPOBEJICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
CaMOCTOSITENIbHO ~ COOMpaTh JKCHEPUMEHTAIbHYI0 YCTaHOBKY U
IPOBOAUTHh  MCCIEAOBAHWE IO  UHCTPYKLUUH,  IPEICTaBIATh
MOJIyYE€HHBIE 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BUAE TaOIUI U
rpauKOB, YYUTHIBATH IMOTPEITHOCTH, JIENIaTh BHIBOJIBI IO PE3YyIbTaTaM

HCCIICOOBaHUA

[ToHnMaHWe  XapaKTepHBIX  CBOHCTB  (pM3MYECKMX  MoJelei
(MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE TEIO, MOICIH CTPOCHUS
ra3oB, XHJIKOCTeH M TBEPIBIX TeJ, IUIAHETapHAas MOJCIbh aToMa,
HYKJIOHHasi MOJENIb aTOMHOTO sJipa) U YMEHHE NPUMEHITh UX JUIs

00BsICHEHUS! (PU3UUECKUX MTPOIIECCOB

YMmeHue oOBSACHATH (PU3MUECKHE MPOLECCHl U CBOMCTBA Tell, B TOM
Yyhclle M B KOHTEKCTE€ CUTyallud MPaKTHUKO-OPUEHTUPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISABIISITh IPUUMHHO-CIIEICTBEHHBIE CBSA3H U
CTPOUTh OOBSICHEHHE C OMOPOI Ha M3yUYEHHbIE CBOMCTBA (PU3NYECKUX

HBJ'IeHHfI, (I)PBH‘IGCKI/IC 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIIN

YMmenue pemaTth pacu€THbele 3amaud (Ha O6aze 2 — 3 ypaBHeHWHil),
UCIONB3YS 3aKOHBI U (OopMysbl, CBsA3bIBAaIOIIKME (PU3HMUECKHE
BEJIMYMHBI, B YAaCTHOCTH, 3allMChIBaTh KpaTKOE YCIOBHE 3aJlauH,
BBISIBIISITh HEJOCTAIOLINE JaHHbIC, BBIOUPATh 3aKOHBI M (OPMYIIBI,
HeoOXOouMBbIe JUIsl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHbIE JAHHBIE,
IIPOBOAMTH PACUETBl U OLEHUBATh PEATMCTUYHOCTH IOJY4YEHHOTO
3HayeHUs (PU3MYECKOI BEIMUYMHBI, YMEHUE ONPENENATh pa3MEPHOCTh

(I)H3H‘-ICCI(Oﬁ BCIIMYHUHEI, HOJIy‘-ICHHOﬁ IIpU pCHICHUH 3a1a4n

YMeHHe XapakTepu3oBaTh MPUHLHUINBI JACHCTBUS TEXHUYECKUX
YCTPOMCTB, B TOM 4YHCJI€ OBITOBBIX MPUOOPOB, U IMPOMBIILICHHBIX
TEXHOJIOTHYECKUX MPOIECCOB MO MX OMUCAHUIO, UCIIOIb3Ysl 3HAHUS O

CBOMCTBAaX (DU3WMYECKUX SBICHUW W HEoOXoaumble (DHU3NUECKUE




3aKOHOMECPHOCTH

10

YMeHHE UCHONb30BaTh 3HAaHUS O (U3HYCCKHX SBJICHUSAX B
MOBCEIHEBHON KM3HM 111  oOecrieyeHHss ©O€30HMacHOCTH NP
oOpamieHun ¢ OBITOBBIMH ~ TNPUOOpaMH U TEXHUYECKHUMH
YCTPOMCTBAMM, COXPAHEHHUS 3JI0pOBbsI U  COONIONEHUS HOPM
9KOJIOTUYECKOTO TOBEJCHHS B OKPYXAlOIIEH cpele; MOHUMAaHUe
HEOOXOMMOCTH TMPHUMEHEHHS JOCTHKCHMHA (HU3UKH U TEXHOJIOTUH

A PadOHAJIBHOI'O ITPUPOA0II0JIb30BAHU S

11

OnbIT moMcKa, NpeoOpa3oBaHMs M NPEACTABICHHUS HHPOpPMALUU
(U3NIECKOTO COAEpIKaHUS C HCIOJIb30BAaHHEM HWH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOIMH; YyMEHHE OLIEHUBATh JOCTOBEPHOCTb
MOJIyYeHHOW WH(OpPMAIIMM HA OCHOBE WMCIONIMXCA 3HAHWA W
JIOTIOJIHUTEIBHBIX ~ MCTOYHUKOB;,  yYMEHHE  HCIOJb30BAaTh  IpPHU
BBIMIOJTHEHUM Y4YEOHBIX 3aJaHUM HayYHO-IOMYJISIPHYIO JIMTEpaTypy
(bu3M4ecKoro cojiepKaHus, CHPaBOUYHbIE MaTepUalIbl, PECYPChl CETH
WutepHer; BnageHue 0a30BBIMM  HaBbIKAMU  [IPEOOpPa30OBAHUS
uHpOpMallMd M3 OJHOM 3HAKOBOM CHUCTEMBI B JIPYI'YlO; yMEHHE
co3laBaTb COOCTBEHHbIE ITMCbMEHHBIE M YCTHBIE COOOIIEHUS Ha

OCHOBC I/IHq)OpMaLII/II/I N3 HCCKOJIBKHMX HCTOYHHKOB



INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

11O ®U3HUKE
Kox IIpoBepsieMblii 3J1EMEHT COAECPKAHMS
1 MEXAHWYECKMUME ABJIEHUA
11 Mexanudeckoe JBwxkeHue. MarepuanbHas Touka. (Cucrema  OTcuéra.
. OTHOCHUTECILHOCTD JBUKCHUS
PaBHomepHOe u HepaBHOMepHOE nBIKeHHE. CpenHssi ckopocTh. Dopmyna 1is
1.2 BBIYHCIICHHS CPEIHEH ckopocTu: V = S/t
PaBHOMEpHOE TIPSAMONMHEIHOE NIBH)KEHHE. 3aBUCHUMOCTh KOOPIAWHATHI Tela OT
BPEMEHU B CIIy4ae PaBHOMEPHOI'O NPSIMOJIMHEUHOTO IBUKEHUS:
13 (1) =x,+vt
I'paduikn 3aBHCUMOCTH OT BpPEMEHH IS MPOCKIUU CKOPOCTH, NPOSKIIHH
MEepEMEIECHUS, TYyTH, KOOPAWHATHI TNpPH PABHOMEPHOM MNPSIMOJIUHEHMHOM
JIBIKEHUH
3aBUCUMOCTh KOOpDJMHATHI Telda OT BPEMEHHM B Cllydae PaBHOYCKOPEHHOTO
MPSAMOJMHEHOTO JBHKCHUS:
5
S =vg # i+ ay = ;
2
@opmyInibl 111 TPOCKUHUH TEPEMENICHUs, MPOCKUHUH CKOPOCTH M MPOCKIHHU
YCKOPEHHS IIPU PAaBHOYCKOPEHHOM IPSMOJIUHEWHOM JIBUKEHUM:
2
14 5. (D=0, -F—I—ﬂ].-%.
U.\'('f) =Upy T4, 1,
a, (f)=canst,
Ul.‘fz - Ul.'rz =2JT.S'_T
I'padukm 3aBUCHMOCTH OT BpEeMEHH IS NPOEKIUU YCKOPEHHUS, MPOCKIIUU
CKOpPOCTH, TIPOEKIIMU MEPEMENIEHUS, KOOPJIWHATHI TPU PaBHOYCKOPEHHOM
MPSMOJIMHENHOM JBUKCHUU
CBobomnoe manenune. DopMysIbl, OMUCHIBAIONIIAE CBOOOJHOE IMAJICHHUE Teja 10
15 BEepPTHKAIH (JBIKEHHE TeJa BHHU3 WM BBEPX OTHOCUTEIHHO ITOBEPXHOCTH

3emnu). ['paduxu 3aBucMMOCTH OT BpeMEHH s NPOEKLUUU YCKOPEHHS,




INPOEKIMM CKOPOCTH M KOOPAMHATBl IpU CBOOOJHOM MAJCHUM Teja 10
BEPTUKAIH
CkopocTh pPaBHOMEPHOI'O JBMJKEHHUs Teja 10 OKpyxkHocTtu. Hampanenue

CKOpPOCTH.

®opmyna i BBIUUCICHUS CKOPOCTH Ye€pe3 paguyc OKPYKHOCTH U TEPUO]

oOpareHus:
2nR
L=
T

HCHTI)OCTpeMI/ITeJ'ILHOC YCKOpPCHHUC. HaHpaBHeHI/Ie HCHTPOCTPEMHUTCIIBHOI'O

16 yckopeHus. @opMyiia Uil BBIYUCICHHS] YCKOPEHUS:
2
a. = v
=R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ M YACTOTY OOpaleHUS:
v = 1
T
Macca. ITnotHocTh BemecTBa. @opmylia 71l BBIYUCICHUS TTIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas pusndeckas BenuurHa. CioxxeHue cui
1.9 SIBnenne nnepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
1.10
CoHanpaBIeHHOCTh BEKTOpA YCKOPEHHUs TEJIa U BEKTOpa CUIIBI, ACHCTBYIOIIEH Ha
TEJI0
Bzaumopeinicteue ten. Tperuit 3akoH HeroToHa:
1.11 F p _Fl—}z
112 TpeHue okost U TpeHHUe CKONbKeHUs. PopMyIta I BBIYUCICHUS MOIYJIS CUJTIBI

TPEHUS CKOJILXKCHUA:




F_=u-N

1.13

Hedbopmamus Ttena. Ympyrue u Heynpyrue nedopmarnuu. 3aKoH yHOPYyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

1.15

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHPHOI'O TATOTCHUA:

my -4
F=g L1 _2%
R
Cuna Tsoxectd. Y cKopeHre cBOOOIHOTO MaIeHusl.
@®opmyna 175 BBIYUMCIEHUS CUJIbI TSHKECTH BOIM3HM MOBEPXHOCTH 3emnu: F = mg.
JBmxenue rianeT Bokpyr Connua. [lepBast kocMudeckas CKOPOCTb.

HesecomocTs n neperpysku
Nmnynbe Tena — BekTopHas pu3nyecKas BeIMUNHa.
p=mb

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHune HUMITYyJIbCA. I/IMHy.]'ILC CHIJIBI

1.16

1.17

3aKOH COXpaHEHUsl UMITYJIbCa JJI1 3aMKHYTOM CUCTEMBI TEII:
D=nyU; i, =const
PeakTnBHOE nBIDKEHNE

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:

A=F5ooscx

Mexann4deckas MOIITHOCTD:

=24
I

1.18

Kunernueckas u MOTCHIHAaJIbHAasA SHCPIrus. (DOpMy.]'Ia JJIs1 BBIYHUCIICHUA

KUHETUYECKON DHEPIUU:

HE)E
Ey ="

Teopema o kuHeTHuecKkou s3Heprun. Gopmyia 1 BBIYUCICHUS OTCHIMAIBHON




OHCPIruM T€jia, IOAHATOIO

HaJ 3eMIIEH:

E,=mgh

Mexanandeckas OHEPIu-i:

E=E;.+E 2
1.19 3aKOH COXpaHEHUsl MexaHn4ecKoil sHepruu. @opmyia Uit 3aKOHa COXPaHEHUs
MEXaHUYECKOM dHEepruu B OTCyTCTBUE cuil TpeHus: E = const.
[IpeBpalieHre MEXaHMUECKOW SHEPTUH MPU HAJTUYUK CUJIbI TPEHUS.
[IpocTeie MexaHU3MBI. «30JI0TOE IPABUIIO» MEXAHUKH.
Poruar. Moment cuitbl: M - FI.
VYciioBre paBHOBECHS pbluara:
M +M +..=0
1.20
[TonsrxubIil 1 HenoABWKHBIN O0510ku. KIT/I mpocThix MexaHU3MOB,
n= A‘E[ME:&HE.H
Aﬂrpaqema
[laBiienue TBEpIOTO TENIA.
@dopmyna s BBIYMCIICHMS IaBJICHHS TBEPIOTO Tena:
F
pP= G
191 JlaBnenue raza. ATMocgepHoe AaBlICHHE.
' ['unpocraTyeckoe AaBieHUue BHYTPH KUIAKOCTH.
®opmyrna sl BBIYUCICHUS TaBJICHUS BHYTPU KUIKOCTH:
P=pgh+Px,
1.22 3axoH [lackans. I'mapaBauueckuii npecc
3akoH Apxumena. Popmyna Aai ONPEACICHUS BBITAIKUBAIOLIEH CHIIBI,
JICUCTBYIOILEH HA TEJO, MOTPYKEHHOE B KUIKOCTh WM Ta3:
1.23

F_jlm_ =pgV

YcnoBue nnaBanud Teia. [lmaBanue CYI0OB 1 BO3AYXOILJIAaBAHUEC




1.24

1.25

Mexanndeckue KojeOaHus. AMIUIMTYyAa, TEPUOA W YacToTa KoOJIeOaHMA.

dopmyia, CBA3bIBAIONIAS YACTOTY M MEPUOJ] KOJIEOaHU:

Marematuueckuii ¥ NpPYKUHHBIM MasATHUKUA. [IpeBpaiieHue sSHepruu Inpu

KoJIe0aTeIbHOM JBHXXCHHUH

1.26

3aryxatomue kojaebaHus. BeiHykaeHHble konebanus. Pezonanc

1.27

1.28

MexaHndecKrue BOJIHEL. HpOI[OJ'IBHBIe " TIOIIEPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI U

CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3Byk. I'poMKOCTh M BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HAa TpaHUIIE

nByX cpell. IH(pa3ByK u ylIbTpa3ByK

1.29

Ilpaxmuueckue pabomul

H3mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXMMEIOBOM CHIIBI; KECTKOCTH
OpYXUHBL;, KOd(pUIMEeHTa TPeHHsS CKONbKEHUS; paOOThl CHIIBI TPEHHUS, CHUIIBI
YOPYTrOCTH; CPEAHEH CKOPOCTH IBWKEHHS OpycKa MO HAKJIOHHOMW IJIOCKOCTH;
YCKOpEeHHs Opycka MpH JBIKCHHH IO HAKJIOHHOW IIJIOCKOCTH; YacTOTHI U
nepuofa KoieOaHUM MaTeMaTHMYeCKOro MasTHHKA; 4YacTOThl M Mepuoja
KoJIeOaHU TIPYKUHHOTO MasTHUKA, MOMEHTA CHJIbI, JCHCTBYIOIIETO Ha phIYar;
paboThl CHJIBI YHOPYTOCTH TpU TOABEME Tpy3a C MOMOIIBIO HEMOABHKHOTO
0J10Kka; pabOThI CUJIBI YIIPYTOCTH MPU MOABEME TPy3a C MTOMOIIBIO TOIBHKHOTO
Onoxa.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOW CHJIBI OT 00BbEMa MOTPYKEHHOU
YacTH TeJla U OT IUIOTHOCTH KUJIKOCTH; HE3aBUCUMOCTH BBITAJIIKUBAIOIIEH CHUJIBI
OT MacChlI TeJa; CUJIBl TPEHUS CKOJBKEHHUS OT CHJIBI HOPMAJTbHOTO JaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIBI YNPYTOCTH, BO3HHMKAIOIIEH B MPYKUHE, OT CTEIECHU
nedopmaruu TPy KUHBI, YCKOPEHHUsT OpycKa OT yrila HakKJIOHA HANpaBIISIONICH;
nepuoaa (4acToThl) KoieOaHU HUTSHOTO MasTHUKA OT JUIMHBI HUTH; MEpHOA
KOoJIeOaHWi MPYKMHHOTO MAasATHHKA OT MAacChl Tpy3a M KECTKOCTU TMPYKUHBI,
HCCJICIOBAaHNE HE3aBHCUMOCTH TMEpHOoJa KOJIeOaHW HUTSHOTO MAasTHHUKA OT

macchl rpy3a. [IpoBepka yciioBusl paBHOBECHS phlyara

1.30

Qusuueckue A6neHUs 6 npupode: TPUMEPbl IBMXKEHUS C Pa3IMYHBIMU
CKOPOCTSIMH B )KUBOW U HEKUBOW IMPUPOJE, NEUCTBUE CUIIBI TPEHUS B IIPUPOJE U

TEXHUKEC, TPUIHWBBI W OTIMUBBI, JABMXCHHUC IIJIAHCT ComHeuynon CUCTEMBHI,




PEaKTUBHOE IBHKECHUE JKUBBIX OPraHU3MOB, PblUaru B TEJIE YEIOBEKa, BIUSIHUE
atMoc(hepHOro MaBJICHUS Ha XUBOW OpraHW3M, IUIABAHHE pHIO, BOCIPHUSTUE

3BYKOB JXUBOTHBIMHU, 3EMJICTPSACCHUC, celicMUJecKue BOJIHBI, IYHAMH, 2XO

Texnuueckue yCWlpOﬁCﬂ’lGCl.‘ CIIMAOMETP, OATYHUKH IIOJOXKCHHUA, PaCCTOAHHUA H
YCKOpPCHUA, OUHAMOMCTpP, I[MOAIIWIIHUKH, PAKEThI, pblYyar, HOI[BH)I(HBIﬁ n

HCHOI[BI/I)KHI)II\/'I 6.]'IOKI/I, HaKJIOHHas IINIOCKOCTb, ITPOCTBIC MCXAaHU3MBI B 6BITy,

L3l cooOmIarmuecs: Cocyzpl, YCTPOMCTBO BOJOINPOBOJAA, THAPABIMUYECKUI mpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOW HACOC, apeoMETp, 3XOJIOT,
UCTIOJIb30BaHUE YIIbTPA3BYKa B OBITY M TEXHUKE

2 TEIUJIOBBIE ABJIEHU S
OCHOBHBIC  TIOJIO)KEHUSI ~ MOJICKYJISIPHO-KUHETUYECKOH  TEOPUU  CTPOCHHUS

2.1 BeniecTBa. Mojienu TBEPIOTO, JKUIAKOTO M T'a3000pa3HOTO COCTOSIHMN BEILIECTBA.
Kpucrammyeckue u amopHsie Tena

59 JBwxkenue uvactui BemecTBa. CBs3b CKOPOCTH JIBUKCHHS YACTHIl C

' Temrneparypoii. bpoyHoBckoe nBmxenue, muddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS

2.4 TemnoBoe pacupeHue U CKaTHe

2.5 TemnoBoe paBHOBECHE

25 Buytpennsisi sneprusi. Pabora m Teruiomepenada Kak CIIOCOOBI W3MEHEHHS

' BHYTPCHHEH SHEPTUU

2.7 Bupl Terionepeaaun: TeIIONPOBOTHOCTh, KOHBEKITHUS, U3TyYCHUE
HarpeBanme wu oxnaxkzaenue Ten. KommdecTBO  TEemIOTH. — YaenbHas
TEMJIOEMKOCT:

2.8
O=am(t,—1)
3aKOH COXpaHEHHs SHEPTUM B TEIUIOBBIX IpoIleccaX. YpPaBHEHUE TEIUIOBOTO
Oananca:

2.9
QO +0, +..=0
Ucnapenne u koHueHcaiusa. M3mMeHeHHe BHYTPEHHEW SHEpPruu B IpoIecce

210 UCTapeHuss W KOHJACHcaluu. KureHue IKUIKOCTH. YJelbHas TeIuioTa

' napoobpasoBanus: L = Q/m

2.11 BnaxxHocTs Bo3nyxa




2.12

2.13

2.14

2.15

[InaBnenne wu kKpuctamuzauus. V3MeHeHWE BHYTPEHHEH DSHEpPrud Mpu

IJIaBJICHUU U KpUCTAJJIM3AallN. YHGJIBHaSI TCIJIOTA I1JIaBJICHUA:

,_0

m

BHyTpeHHss 3Heprus cropaHus TOIUIMBA. Y IeJIbHAs TEIUIOTa CTOPaHUs TOILINBA:

q=Q/m

[Mpunanmns! paboTe! TeroBbix apurateneit. KI1/1 reruioBoro asurarens

Ipakxmuueckue pabomul

N3mepenne yaenbHOW TEMIOEMKOCTH METAIUNIMYECKOr0 LUIMHIPA; KOJIUYECTBA
TEIJIOTHI, TOJYYeHHOTO BOJOW KOMHATHOM TeMIiepaTrypbl (HUKCHPOBAHHOM
Maccbl, B KOTOPYI OIIYIIEH HarpeTblii IWIMHIAP; KOJHUYECTBA TEIUIOTHI,
OTAAQHHOI'0 HAarpeThiM LWJIMHAPOM, IOCIE OIYCKaHHUS €ro B BOJY KOMHATHOM
TEMIIEpaTypbl; OTHOCUTEIBHON BIAXKHOCTU BO3[yXa; VYAEJIbHOW TEIIOTHI
IJaBJIeHUs Jbpja. MccnenoBaHWe M3MEHEHHMS TEMIIEpAaTypbl  BOABI  MPH
pPa3IUYHBIX YCIOBUSX; SIBJICHUS TEIUIOOOMEHa TMPH CMEIIMBAHUHM XOJIOAHOW U

FOqueﬁ BOJBI; IIpO1I€CCa UCIIApCHUA

2.16

Qusuueckue A6NeHUsA 8 npupooe. TIOBEPXHOCTHOE HATSHKEHHE U KalWUIApHbIE
ABJIEHUSI B MPHUPOJE, KPUCTAIIBI B MpHUpoae, uznydenue CoiHla, 3aMep3aHue

BOJIOEMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa, UHesl, CHera

2.17

3.1
3.2
3.3

Texnuueckue ycmpoticmea: KalWUIAPbl, IPUMEPBI UCIIOJIb30BaHUs KPUCTAIIIOB,
KUJKOCTHBIM TEPMOMETp, NaTUMK TEMIIEpaTyphl, TEPMOC, CHCTEMA OTOIJICHUS
JIOMOB, TUTPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, JABUraTelb BHYTPEHHETO

CropaHus
OJIEKTPOMATHUTHBIE ABJIEHUA
OnekTpusanus Ten. /[Ba BUIa 31EKTPpUUIECKUX 3apsA0B
B3anMopeiicTBue 3apsykeHHbIX Tell. 3akoH Kyiona

3akoH COXPAHCHUS SJICKTPUICCKOI'O 3apdaia

3.4

Onexktpuueckoe mnone. Hanpskx€HHocTh anekTpudyeckoro mnois. IIpuHiun

CYTIEPHO3UINH JEKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)

3.5

Hocurenu »nektpudeckux 3apsgoB. JleiicTBHE SIEKTPUYECKOrOo TMOJA Ha

aJIeKTpudecKue 3apsbl. [IpOBOJHUKY U TUANEKTPUKH

3.6

[TocTosiHHBIN AnekTpUYecKuil TOK. JlelcTBus 3nekTpudeckoro Toka. Cuma Toka.




Hanpsixenue.

I=g/t,U=A/

:‘)J'IGKTpI/ILICCKOC COIMPOTHUBJICHUC. Y,[[CJ'II)HOC QJICKTPHUYCCKOEC COIIPOTHUBIICHUC!:

3.7 R =pl/S
38 3akon Oma aist yyactka snekrpuueckoi remnu: | = U/R
[TocnenoBarenbHOE COCTMHEHNE MPOBOIHUKOB:
I =1, U=U +U,: R=R, +R,
1 1 1 2
3.9 [TapamiensHOe coeMHEHNE POBOAHUKOB PABHOTO COMPOTUBIICHUS:
U=U;I=1+1;R=2.
2 2 7
CwmenranHbie COeTMHEHUS TPOBOTHUKOB
Pa6ota u momHOCTS AnekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoynsa — Jlenna:
3.11 0= I° Rt
312 OmnpiT Dpcrena. MarHuTHOE TOJIE TPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMEM
MarHUTHOM MHIYKLIUH
313 MaruutHoe T1I0JIE MOOCTOSHHOIO MarHuTa. B3auMojeiicTBHE ITOCTOSHHBIX
MarduTOB
3.14 JleficTBHEe MarHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM
3.15 Onbitel @apazes. SABnenue snekTpoMarnuTHON HHAYKIUU. [IpaBumno Jlenua
Ipaxmuyeckue pabomul
W3mepenne  JIEKTPUYECKOTO  COMPOTHUBIIEHUS  PE3WCTOpPA;  MOIIHOCTH
AIIEKTPUIECKOTO TOKA; PabOTHI AIEKTPUIECKOTO TOKA.
3.16 WccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHUKAIOIIETO B TIPOBOJHUKE

(pGSI/ICTopH, HaMHO‘IKa), OT HaIIPs’KCHHA Ha KOHLAX MPOBOJHHKA; 3aBUCUMOCTU
COIIPOTUBJICHUA OT IJIMHBI IIPOBOJHHUKA, IIJIOMIAAN €ro IMOIICPEYHOTI0 CCUHCHHA U

YACIBbHOTO COIIPOTUBJICHU.




[TpoBepka mpaBuia i AJIEKTPUUYECKOTO HANPSHKEHUS MPU MOCIE0BATEIbHOM
COCIMHEHUHU TMPOBOJHMUKOB; TMpPaBWIA ISl CUJIbI 3JIEKTPUUECKOTO TOKa MpH

napauieIbHOM COEIMHEHUHU TIPOBOJIHUKOB (PE3UCTOPHI U JTAMIIOUKA)

Qusuueckue sA61eHUs 6 Npupode: SIEKTPUUECKHE SBICHHS B armocdepe,

3.17 AIIEKTPUYECTBO KHUBBIX OPTaHU3MOB, MATHUTHOE TOJIe 3eMITH, Jpeiid MOI0COB,
POJIb MArHUTHOTO TIOJIST JISI )KU3HU Ha 3eMJie, MOJIIPHOE CUSTHUE
Texnuyeckue ycmpoticmeéa: 3IEKTPOCKON, aMIEpPMETp, BOJBTMETP, PEocTart,
CUCTYMK  DJIGKTPUYCCKOM  DHEPTruH,  DIEKTPOOCBETHUTEINBHBIE  MPHOOPEI,
3.18 HarpeBaTelIbHbIC ANEKTPONPUOOPHI (mpuMepsI), AJICKTPUUCCKHE
MPEIOXPAHUTEIH, OSJCKTPOMArHUT, OJJIGKTPOJBHUTATEIIb IOCTOSHHOTO TOKAa,
reHepaTop MOCTOSTHHOTO TOKa
3.19 DneKTpoMarHuTHbIE BOJHBL. [1Ikana 3eKTpoOMarHUTHBIX BOJTH
3.20 JlyueBas monensb cBeta. [IpsmMonnHeiiHOe pacpocTpaHeHUe CBETa
3.21 3akoH oTpaxeHus ceera. [1mockoe 3epkano
3.22 [Ipenomienue cBera. 3aKOH MPEITOMIICHHUS CBETA
3.23 Hucniepcust cBera
3.4 Jlunza. Xox nyueit B nunze. DokycHOE paccTosiHuE JIMH3BL. OnTuyeckas cuia
' munsel: D = 1/F
3.25 ['ma3 kak ontudeckas cucrema. Onruyeckue mprudopbl
IIpakxmuueckue pabomoi
###HPar##l13mepenne ONTHYECKON CHIIBI COOMparoiel JHH3BL, (POKYCHOTO
paccTosiHus coOMparoIie JTMH3BI (TI0 CBOMCTBY PaBEHCTBA pa3MepOB MPEIMETa U
M300paxeHusi, KOTja MpeAMEeT PacloyioKeH B JBOMHOM (QoKyce), TmoKa3aTes
3.26 MPEIOMIIEHUS CTEeKIA.
###HPar##lccnenoBanue CBOMCTBa M300paKEHUS, MOTYYCHHOTO C TOMOIIBIO
coOuparomield JHH3bI, W3MEHEHUs (OKYCHOTO PACCTOSHHUSI JBYX CII0)KEHHBIX
JIMH3; 3aBUCHUMOCTH yIjia MPEIOMJICHHS CBETOBOTO Jyya OT YIJia MajeHus Ha
TPaHHUIIE «BO3JIYX — CTEKIIO)
327 Qusuueckue senenusi 6 npupode. 3armenuss Conmnma u JlyHbI, 1BeTa Ted,
' ONTHYECKHE SBJIEHUS B aTMochepe (1BeT Heba, pedpakius, pagyra, MUPax)
3.98 Texnuyeckue ycmpoticmeéa: OYKH, TIEPUCKOI, QoToanmapaT, ONTHYECKUE
' CBETOBO/IbI
4 KBAHTOBBIE SABJIEHUA
4.1 PamnoaktuBHOCTh. Anb(da-, 6era-, raMmma-u3nydeHnus. Peaknuu anbda-u Oera-




pacnana

4.2 OmneiTel Pe3epdopna o paccesauto anbda-dactuil. [Ltanerapuas Mozaennb aroma

4.3 CocraB atroMHOTO sigpa. M3oTomb!

4.4 [Tepuox nomypacmajga aTOMHBIX SAEp

4.5 SnepHbie peakuu. 3aKOHbI COXPAHEHHUS 3apSAJ0BOIO U MAaCCOBOTO YHCET
Qusuueckue A61eHUs 6 Npupode. E€CTECTBEHHBIH paJMOAKTUBHBINA  (OH,

4.6 KOCMHUYECKHE JIy4d, PaJUOAKTUBHOE W3JIyU€HHUE MPUPOJIHBIX MHUHEPAJIOB,
JIEHCTBHE PAJUOAKTUBHBIX U3JIy4YEHUN HAa OPraHU3M YEI0BEKa

47 Texnuueckue ycmpouicmea: CIEKTPOCKON, HHIUBUIYaJIbHBIN JT03UMETpP, Kamepa

BI/IJ'IBCOHa, AACPHAA DHCPICTHUKA



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

dusuka. 9 kimacc: 0a30BbIi ypoBeHb: yueOHuk/ [leppimkun U. M., I'yTHIK
E.M., UBanoB A. U. u np., AO «3paTensctBO «IIpocBenieHue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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