MUHUCTEPCTBO OBPA30OBAHUA 1 HAYKU ITEPMCKOI'O KPA
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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (¢u3MKEe HA YpPOBHE OCHOBHOTO OOHIIEro 00pa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Taxxe ¢ yuéTom ¢eaepanbHOi paboueii mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanusi yueoHoro npeamera «Ousnkay.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUpPOBaHHE
€CTECTBEHHO-HAYYHOU TpaMOTHOCTH OOYyYarouuxcsi M OpPraHu3alyi0 H3y4eHHUs
bu3MKN Ha AEATETBPHOCTHOM OcCHOBEe. B mporpamme mo (u3HMKe yYUTHIBAIOTCS
BO3MOYKHOCTH Yy4yeOHOro mpenMera B peanuzanuu tpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM OOYyUEHHs, a TAaKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX MPEIMETOB Ha ypOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma 1o ¢u3uKe ycTaHAaBIUBAET paclpeaesieHue yueOHOro MaTepuana
o rojaM o0ydeHus (1o Kjaccam), mpejjiaracT IpUMEPHYIO MOCIEA0BATEILHOCTD
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[Iporpamma mo ¢Qu3uke pa3zpaboTaHa € IENbI0 OKa3aHUS METOAUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka ABISAETCS CUCTEMOOOPA3YIOUIUM ISl €CTECTBEHHO-HAYYHBIX Y4EOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
U3y4aeMbIX XUMHUEH, OHOJ0oTHEel, acTpOHOMUEH U hu3HUecKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpPa, MPEIOCTaBIsET HauOoiee sICHbIC
00OpasIlpl MPUMEHEHHsSI HAYYHOTO METOJA TMO3HAHUS, TO €CTh CI0c0o0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUM O MHUPE.

Opnna w3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType oOIIero
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SBICHUS;

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBATH  JIAHHBIE W  KCIOJB30BaTh  HAy4YHBIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompeneneHsl B Konmenmuum npenomaBanust ydeOHOTo mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienus Poccuiickoit @enepannu (IpoTOKoJ OT 3
nekaopst 2019 r. Ne T1K-4BH).
Hean usyuyeHus pusuku:

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

pa3BUTHE MPEACTABICHUI O HAYYHOM METO/JIE IMO3HAHUSA M (HOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
(dbopMHUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK pe3yJIbTaTa H3yYeHHsI OCHOB
CTPOCHHMSI MaTePHH U (hyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MporpaMMbl MO (U3WUKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 3a1aY:

npuoOpeTeHne 3HAHWM O JAUCKPETHOM CTPOEHUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

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

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

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETHHBIX TPUOOPOB;

OCBOEHHE MPUEMOB pabOThl ¢ MH(pOpMaIeldl PU3NIECKOro COAEepKaHuUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTUYECKOE OIICHHUBaHWE WH(OPMAITIH;

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

Ha u3zyuenue pusnku Ha ypoBHE OCHOBHOT'O 00111€T0 00Opa30BaHUsI OTBOJUTCS

B 9 xinacce — 102 yaca (3 yaca B Heento).



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepruanpHas Touka. (Cucrema OTCUéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOr0 JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe NpsMonuHETHOE nBMKeHHE. CpenHsas 1 MTHOBEHHAas
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

Yckopenue. PaBHOyckopeHHOe mpsiMmonuHeiiHOe nBmkeHue. (CBoOOgHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE O OKpYXHOCTH. Ilepmon m yactora oOpalueHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTENIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HproToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: Clila TpEHUs CKOJIbKEHUS, CUila
TPEHUs [0KOs1, APYT'Ue BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianetr BOKpyr Connuma. IlepBas kocmmyeckass CKOpPOCTb.
HesecomocCTh U nieperpysKu.

PaBHOBecue marepuaiibHOl Touku. AOcoioTHO TBEpAOE Teno. PaBHOBecue
TBEPJOIO TeJIa € 3aKPEIIEHHON OCBIO BpaleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

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

Mexanudeckass pabora W MOIIHOCTh. PaboTa cuil TSDKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEpPrus cxxaTol npykuHbl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpayuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHHUS Tejla OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.

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

M3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBUKECHUS.
HccenenoBanne Npu3HaKOB PAaBHOYCKOPEHHOIO IBUKEHUS.

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKux siBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexxkay» npu €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHUHA OTHOCUTEIBHO
KaOuHeTa (QU3UKHU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOPEHHUS TElIa OT MACChl TeJla U JEUCTBYIOIIEH HAa HEro
CHUJIBL.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3MeHeHune Beca Tena pu yCKOPEHHOM JBUKEHUU.

[lepenada uMIrynbca Npy B3aUMOACHCTBUY TEIL.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHne UMITyJIbCa IPU a0COIIOTHO YIPYTroM B3aUMOJIEHCTBUU.
HabitoieHue peakTUBHOTO ABUXKECHUS.

CoxpaHeHHre MEXaHUYECKON SHEPTUU IIPU CBOOOHOM NaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKEHUH TeJIa MOJ IEUCTBUEM
IPY>KUHBI.

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue TpakTa [Jisi pa3roHa W JajJbHEWIIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

OrnpeneneHue CpeaHel CKOPOCTH CKOJIBKEHHUS Opycka WM JBUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpPEHHMs Telna NPU PAaBHOYCKOPEHHOM JIBHJKEHHH I10
HAKJIOHHOMW ITIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[TpoBepka rumoTesbl: €ciW MpPUH PaBHOYCKOPEHHOM JBHXKEHHH Oe€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOILIE ITPOMEKYTKH BPEMEHH OJMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIbI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

Onpenenenne KECTKOCTU NPYKUHBI.

Onpenenenue pabOThl CUIIbI TPEHUSI P PABHOMEPHOM JIBHXKEHHMH TEJa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
UCIOJIb30BaHUEM HETIOABUKHOTO U MOJBUKHOTO OJIOKOB.

N3yyeHue 3aK0HAa COXpaHEHHsI SHEPTHH.

Pa3znen 9. Mexannueckue KoJie0aHUS U BOJIHBI.

KonebarenbHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIEOAHUM: TIepUOI,
4acToTa, aMIUINTyAa. MartemMaTnueckui U NpYyKUHHBIM MasATHUKU. lIpeBpanienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBoiCTBa MeXaHWYECKUX BOJH. [IpomonbHble W



MonepeyHble BOJIHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTHBI.

3Byk. ['poMKOCTh 3ByKa W BbIicOTa TOHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaGmronenue koyieOaHuW Ten Moa JASHCTBHEM CHIIBI TSHKECTH M CHUIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOnronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTHYECKUHN PE30HAHC.

o u kA W N

Jlabopamopnvie pabomul u onvimaol.
1. OmpezneneHne dYacTOTbl M IepUojia KojJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OnpeneneHue 4acTOThl U Mepuoa KojaedaHu Mpy>KMHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUN MOJBEIICHHOTO K HUTHU
rpy3a OT JJIMHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHwuii
MPY>KUHHOTO MasiTHUKA OT MAaCChl IPy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Paszgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMArHuTHoIX BOJH. lllkana siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomel u onvimel.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3gen 11. CBeToBbI€ SIBJICHHS.



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

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpakeHHE cBeTa. Vcnmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKHX CBETOBOAAX.

JIunza. Xon gydeit B auH3e. OnTHueckas cucteMa (hoToarmapara, MUKPOCKOTIA
U Teneckomna. ['na3 kak ontuyeckas cucrema. bam3opykocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus cBeTa.

Hemoncmpauuu.

[IpsamonuHeHOE pacCIpOCTPAHEHUE CBETA.

OTtpakeHue cBera.

[Tonyyenue n300pakeHUH B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.

OnTrYecKuil CBETOBO/I.

Xop stydeil B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[Tosryuenue n300paxeHuii ¢ TOMOIIBIO JIMH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIIA U TEJIECKOIA.

10. Monenp ria3za.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

12. [Tomy4yenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopuwie pabomul u onvimol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIJia

najeHusl.

2. M3yueHue xapakTEepPUCTHK N300pAKEHUS MPEAMETA B TIIOCKOM 3€pKajle.

3. HccnepgoBaHue 3aBUCHUMOCTH YIJIa MPETOMIIEHUS CBETOBOTO Jy4ya OT yrJjia

NaJICHUS] HA TPAHULIE «BO3yX—CTEKIIOM.

4. lTlomyyeHue U300pa’keHUI C TOMOIIBIO COOUPAIOIIEH JTUH3BI.
OmnpeneneHue HOKYCHOTO paCCTOSTHUS U ONTUYECKON CUIIbI COOUparoIieit
JIUH3BI.

6. OMBITHI IO PA3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl IO BOCHPUATHIO LIBETA MPEAMETOB NPH UX HAOJIOJCHHM 4Yepes3
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pesepdopna u mimanerapHas mojens atoma. Monens atroma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHThl. JInHevaTeie CIIEKTPHI.

L 0 N ok wWwN e



PagnoaktuBHOCTh. Anb(da-, 6eta- u raMmma-usnydeHusi. CTpoeHHuEe aTOMHOTO
anpa. Hykionnas wmopens aromHoro sAxpa. Msorombsl.  PannoaxkTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsA0BOIO M MacCOBOrO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3b Macchl M dHEpPruM. Peakiuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. J[eWCTBHA pPagUOAKTUBHBIX HW3JIyYEHUH HA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U HOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

3. CnekTtp BoAopoa.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CrulonIHBIX U JIMHEWYAThIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytu (1o dpoTtorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO--00001IAOIINIT MOy TPEIHA3HAYEH JJIsl CUCTEMATU3alU
1 000011IeHUS TTPEAMETHOTO COACPIKAHUS U OTIBITA ACSITEIIbHOCTH, MPUOOPETEHHOTO
OpU HU3YyYEHUHM BCEro Kypca (pU3MKH, a TakXke A MOJATOTOBKH K OCHOBHOMY
roCyJJapCTBEHHOMY AK3aMEHY M0 (pu3uke ajis 00y4aroluxcsi, BHIOPABIIUX 3TOT
y4eOHBII IpeIMeET.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BHUJIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3NYECKHE
ABJICHUSI, TPUMEHSS T[OJy4YeHHBbIE 3HAHUS, peuaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO AEATEILHOCTHBIA XapaKTep JaHHOTO pa3jiesia peain3yercs 3a
CU€T TOTO, YTO OOYYAIOIIMECS BBIMOIHAIOT 3aaHUs], B KOTOPBIX UM IpeaJiaraeTcs:

HAa OCHOBE TIOJIYYCHHBIX 3HAHWM pacrmo3HaBaTh W HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY KaIOLIEH MPUpPOe U MOBCEIHEBHOM KU3HH;

WCITIOJIb30BaTh HAYYHBIC METOJIbI UCCIEAOBAHUS (PU3UUYECKUX SIBJICHUI, B TOM
qucIie JUisl IPOBEPKU TMIIOTE3 U MOJYyYEHUS TEOPETHUECKUX BHIBOJIOB;



00BACHSATH HAayYYHBIC OCHOBBI HanboJjiee BaKHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX
TGXHOJIOFHﬁ, HalIpuMEp, IMPAKTUICCKOTO UCIIOJIB30BaHHA PA3JIMIYHBIX KCTOYHUKOB
9HCPI'MK Ha OCHOBC 3aKOHA IPCBpAICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BHUIOB
OHCPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 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) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3ruecKol HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUNUCKUX YUEHBIX--(PU3UKOB;

2) rpamaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B 0OCYXJIECHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN
bu3uKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MPUHIIUIIOB B JIESITEIBHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IEHHOCTH (U3MYECKOW HAayKh KaK MOIIHOTO HHCTPYMEHTA
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NeATEIIbHOCTH,

5) ¢opmMupoBaHuss  KYJbTYPbl 3A0POBbS M  JIMOLHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpPE, BaXXHOCTH TMpaBui O€30MacHOTrO TOBEICHUS Ha
TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B
JIOMAITHUX YCIIOBHSIX;

— chOopMHUPOBAHHOCTH HaBbIKa pedICKCUH, MPU3HAHUE CBOETO IIpaBa Ha OIITHOKY
U TaKOTO K€ MpaBa y APYroro YeiaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:



e — AKTMBHOE yYacTHE€ B PEUICHUU MPAKTUUYECKUX 3aJau (B paMKax CEMbH,
o0pa3oBaTEeNbHOM  OpraHM3aluM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COIMAJIbHON HAMPABIIEHHOCTH, TPEOYIOIIKUX B TOM YUCIIE U (PU3NUECKUX 3HAHUMH;

e — HHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOTHYECKOr0 BOCIIMTAHUSA:

e — OpHUEHTAlMS HA MPUMEHEHUE (U3MYECKUX 3HAHMM JUIsl pElIeHHs 3a7ad B
0o0JlaCTU OKpY’Kalolllel cpenbl, TUIAaHUPOBAHUSI TOCTYNKOB W OLEHKH HUX
BO3MOYKHBIX MTOCJIEICTBHI ISl OKPYXKAIOLIEN CPEIbl;

e — OCO3HaHHWE TJIOOAIBHOIO XapakTepa SKOJOTUYECKHUX MpoOJieM M MyTed HX
pelieHus;

e 8) ajanTanuM K M3MEHAKOIIMMCH YCJIOBHAM CONHAJIBbHOM M NPUPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aWMOJICHCTBUM IPU BBHIMIOJIHEHUM WCCIEIOBAHUNA U
POEKTOB (DM3MYECKON HANPABICHHOCTH, OTKPBITOCTH OMNBITY U 3HAHUAM
APYTHUX,

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO
NEeSATENbHOCTD;

e — MOTPEOHOCTh B OPMUPOBAHUYU HOBBIX 3HAHMI, B TOM YHUCIE (POPMYIHPOBATH
WJICU, TIOHSATHSI, TUTIOTE3bI O (PU3NUECKUX O0OBEKTAX U SIBIICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTu
busuKy;

e — IUJJAHUPOBAHHE CBOETO PAa3BUTHS B MNPUOOPETEHHWH HOBBIX (PU3HMUECKHUX
3HAHUI;

e — CTPEMJICHUE aHAIM3UPOBATH U BBISIBISITH B3aUMOCBSI3U MIPUPObI, OOIIECTBA U
HSKOHOMUKH, B TOM YHCJIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

e — OILIEHKAa CBOMX JCHWCTBHUM C YYETOM BIIMSHUS HA OKPYXKAOILIYIO CpELNy,
BO3MOYHBIX TJIOOQIBHBIX MOCTIEACTBUM.

METAINIPEAMETHBIE PE3YJIBTATDBI

B pe3ynbrare ocBoeHMs IporpaMMBbl O PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanust y oOyuaromierocsi OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTEeIbHBIC YHUBEPCAIbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHKATHBHBIC  YHUBEpCAbHBICE  y4eOHbIC  JCWUCTBUSA,  PETYISATHBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

Bba3oBbie Jijornueckue 1eiicTBUA:



BBISIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIacCU(PUKALMU, OCHOBAHUS AJIS
0000IIIEHUS U CPAaBHEHUS,

BBISIBJISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUHS B pacCMaTpUBaEMbIX (pakTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U TIPOLIECCOB, JI€TIaTh BBIBOJIBI C UCIIOJIB30BAaHUEM JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh TUIIOTE3bl O B3aUMOCBS3SIX
(bU3UYEeCKUX BEJIUYUH;

CaMOCTOSITENILHO BBIOUPATh CIIOCO0 pelieHus: yaeOHol pusndeckoit 3aaauu
(cpaBHEHME HECKOJIbKMX BAapHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO C YUETOM CaMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

MCITI0JIb30BaTh BOMPOCHI KaK HCCIIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa NPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI M BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIIBITA, UCCIIEJOBAHMS;

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh Pa3UYHbIC METObl, MHCTPYMEHTHI U 3aMpOCHI MPU MOUCKE U
orOope WHGPOPMAIMKM WIA JIaHHBIX C y4ETOM TMPENIOKEHHOW Yy4eOHOU
dbuznyeckoii 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3TUYHBIX BUIOB M (POPM IIPEICTABIICHHUS,

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMmaMu, HTHOU rpauKoi 1 MX KOMOWHAIIUSIMHU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
OarokeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIIATh CBOM CYXACHUS C CYXICHUSMU JPYIMX YYaCTHUKOB
Jranora, oOHapyKHBaTh Pa3IUYMe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3ybTAaThl BBINOIHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIUBHUIYaIbHOM
paboTHI IPU PEIIEHUU KOHKPETHON (PU3NIECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JEUCTBUSA
no €€ JOCTHKEHUIO: paclpeaeisiaTh poyd, OOCYKIaTh MPOLECCH HU
pe3yJIbTaThl COBMECTHOU pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JIFO/IEH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HaIIPaBJIEHUIO U KOOPJUHUPYS CBOU ACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIMIMH MPOAYKT MO KPUTEPUSM,
CaMOCTOATENIBHO CPOPMYIHMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBHSI.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYeCKUX 3HaHU;

OPUEHTUPOBATbCA B  PA3NIMYHBIX [OAXOAAX IPHUHATUS  PELICHUN
(MHIMBUAYaATbHOE, NMPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PEIICHUN
rpyIIon);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IUTaHa HMCCIIEOBAHUSA C Y4ETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh MIpeiaraéMble BAPUAHTHI pEIICHUH;
nenath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

J1aBaTh aJICKBAaTHYIO OLIEHKY CUTYAalluu U IIPEeAJIaraTh IUIaH €€ U3MECHEHUS;
OOBSICHATh  NPUYUHBI  JOCTHKEHHUS  (HEJOCTHKEHHS)  Ppe3ysbTaToB
NEesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHUBBI B ACSITEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHUS
(Gu3NYecKoro HMCCIEIOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENIbCTB, HM3MEHUBLIMXCS CUTYyallUl, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKILINX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSM;

CTaBUTb c€0s1 HA MECTO APYroro YejIoBeKa B X0JI€ CIIOpa WM JUCKYCCHH Ha
Hay4YHYI0 TEMY, IOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY APYIroro;



IpU3HaBaTh CBOE MPABO Ha OLIMOKY MPU pelieHnr (GU3NUECKUX 3a1a4 WU
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE K€ MPABO APYTOTO.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJB30BaTh TMOHATHUSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, JehopmMarius
(ynpyrasi, miacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesla, paBHOBECHE, MEXaHUUECKUEe KojeOaHus u
BOJIHBI, 3BYK, HH(PA3BYK U yJIbTPA3BYK, FJIEKTPOMAarHUTHBIC BOJTHBI, IITKAJIA
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JalTbHO30PKOCTb,
CIEKTPbl UCIYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSMOJIMHEHHOE
JBI)KCHUE, PAaBHOYCKOPEHHOE TMPSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIeOaHUsI), PE30HAHC, BOJIHOBOE JBUIKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, IOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3jioKeHUEe OeIoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BO3HUKHOBEHHE JIMHENYATOrO0 CHEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYy)KarolieM Mupe (B TOM uuclie (Pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, ABUKEHUE TuIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SIBJICHUS B TPUPOJIC, OMOJIOTHYECKOe IEUCTBHE BUIAMMOTO,
yIbTPa(PHOIETOBOTO W PEHTTEHOBCKOTO HW3IIYyYCHHM, €CTECTBEHHBIN
pPaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJIOB, JIEMUCTBUE PAAUMOAKTUBHBIX H3IYYEHUNA Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (MpU3HAKHK) (HU3UUECKUX
SIBJICHUM;



OTUCHIBATh U3yYEHHBIE CBOICTBA TN M (PU3NYECKUE SIBICHUS, UCTIOIB3YS
¢usznyeckue BENUYMHBI (CpeqHSSi WU MTHOBEHHAs CKOPOCTh Tella MpHU
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CUia YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC Teja, HUMIYJIbC Tejla, HWMIIYJIbC CHJIBL,
MEXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPYKUHBI, KHHETUYECKAsl JHEPT U, ITOJIHASI MEXAHUYECKAsi SHEPT U, IEPHOL
U 4YacToTa KosieOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpOCTb CBETa, IIOKa3aTeidb MPEJIOMIIEHUS Cpefbl), NpPU OMNHUCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOIB3YEMBIX BEIUYHH,
0003HAaYeHUsI M EIWHULIBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (HOPMYJIbL,
CBSI3bIBAIOILME JAAHHYIO (PU3NYECKYIO BEIMUUHY C JPYTUMHU BEIMYMHAMU,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEPIO3UIHMA CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MUMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIUCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€l, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTHYECKUX
1IaroB C ONopol Ha 2—3 U3Y4YEHHBIX CBOWCTBA (DPU3UYECKUX SIBICHUH,
(bU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIE 3a71a4i (OIUPAIOIIUECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (PU3MUECKHUE BEJIUUMHBI: HA
OCHOBE aHaJIM3a yCJIOBUS 3aJ]a4M 3alHUChIBATh KPATKOE YCIOBUE, BBISIBISThH
HEJIOCTAIONINE UM U30BITOYHBIE JJAHHBIE, BHIOUPATh 3aKOHBI U (DOPMYIIBI,
HEOOXOAMMBbIE IS PpELICHUsS, NPOBOAUTh pacyéThl U OLEHUBATH
PEATMCTUYHOCTH MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI;
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pPEIIMTh MPH MOMOIIU
(bU3MYEeCKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEIOBAaHUS, BBIIEIATH
pOBEpPSIEMOE MPEANOJIOKEHNUE, OLIEHUBAaTh MPABWIBHOCTh MOpSJIKa
IPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ybTaThl HAOJIIOIEHUH U OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHHIO (U3MUECKUX SIBICHUN WK
bu3nUecKux CBOMCTB Ten (M3ydyeHue BTOpPOro 3akoHa HbloToHA, 3akoHa



COXPAaHEHUS HHEPruH, 3aBHUCHUMOCTh NepuoAa KojeOaHWW MpYy>KHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/IBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacCIIpOCTPaHEHUE CBETA,
pasnokeHue Oenoro cBeTa B CHEKTP, U3yUEHUE CBOMCTB M300pa)KeHUs B
IJIOCKOM 3€pKajie U CBOWMCTB H300pakKeHHUs MpeaMera B coOuparomiei
JuH3e, HAOMIOJCHUE CIUIOIIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY U3 K30BITOYHOro Habopa
000pyZ0BaHUs, OMUCHIBATH X0/ ONBITA U €r0 PE3YNbTaThl, HOPMYIUPOBATH
BBIBOJIBL;

MPOBOJUTH MPU HEOOXOJUMOCTU CEPUIO MPSAMBIX U3MEPEHUM, ONpeaesss
cCpeqHee 3HAYCHHE U3MepsAeMOill BeldnuuHBl ((POKycHOE paccTosHuE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoda HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTH HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
WCITOJIP30BAaHUEM TIPSIMBIX U3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TTPH
PaBHOYCKOPEHHOM JBIDKCHUMM 0€3 HayaJbHOM CKOPOCTH, TNEepuojaa
KOJIe0aHUN MaTeMaTH4YeCKOTrO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCUMOCTHU
yria OTpaK€HUs CBETa OT YIJIa MAaJICHUs W YIJia MPEeJOMIICHUS OT yria
najieHus1): IUIAHUPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIbBHO CcOOUpaTh
YCTaHOBKY, (DUKCHUpOBaTh pE3yNbTaThl MOJYYEHHOW 3aBUCHMOCTH
¢bu3nYeCcKX BEJIWYMH B BUJE TaOJIWIl U TrpadUKOB, J€JIaTh BBIBOJBI IO
pe3yibTaTam UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBbIC W3MEPEHUS (U3MYECKUX BEIMYUH (CPEeIHsIs
CKOpPOCTb U YCKOPEHHE Tella PU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHUs, XECTKOCTh MPYXKHUHBI, KOIDPUIMEHT TpeHus
CKOJIbKEHUS, MEXaHH4eckass paboTa M MOIIHOCTh, 4acTOTa W TEPHOJ
KOJICOaHMIT MaTeMaTH4YeCKOTO M MPYKHHHOTO MAasTHUKOB, ONTHYECKas
cwia coOuparomeld JHH3bI, pPaJAHMOAaKTHUBHBIN (OH): TUTAHHPOBATH
U3MEpEeHHs, CcOOMpaTh OSKCIEPUMEHTAIBHYI0 YCTAaHOBKY H BBIMIOJHATH
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKIWU, BBIUYMCIATH 3HAUYCHHE
BEJIMUMHBI U aHAJTU3UPOBATH MOJyUYEHHBIE PE3YNIBTATHI C YIETOM 3aJaHHOU
MOrPETHOCTHA U3MEPEHU;

COOJTI0IaTh MIPaBUJIa TEXHUKU O€30MaCHOCTH MpU paboTe C JIabopaTOPHBIM
000opy1I0BaHUEM;

pas3nuyaTh OCHOBHBIC TIPU3HAKK M3YyYEHHBIX (PU3NYECKUX MOJICICH:
MaTepuaibHas TOYKa, aOCONMIOTHO TBEPJOE TEIO, TOUYCYHBIM HCTOUYHUK
CBETa, JIy4, TOHKAas JIMH3a, TUIaHeTapHast MOJIeNTb aTOMa, HyKJIOHHAst MOJIEIIb
aTOMHOTO SIJIpa;



XapaKTepu30BaTh MPUHIUIBI JEWCTBUSA U3YYECHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
CHHIOMETP, TATYUKH TOJOKEHUS, PACCTOSHHUS M YCKOPEHHMsS, paKeTa,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBOIBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCMIONB3YysS 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUA U HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX TPUOOPOB U TEXHOJIOTMUECKUX MPOIECCOB MPU
pelieHur  y4yeOHO--TIPaKTUYECKUX 3aJlay, ONTUYECKHE CXEMbI s
MOCTPOEHUS N300PAKEHUI B INTOCKOM 3€pKajie M COOMpArOLIEH JINH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  TIpHUMEpax)
IPAKTUYECKOI0 HCIOJb30BaHUs (PU3MUECKUX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJIs1 obecrieueHusi 0€30MacHOCTH Mpu oOparieHuu ¢ npubopamMu 1
TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHEHHUSI 3I0POBbS U COOIIOICHUS HOPM
IKOJIOTUYECKOTO TTOBEJCHHSI B OKPY>KaIOIIEH Cpejie;

OCYIIECTBISATh TOWUCK HMHPOpMAIMH  (PUIUYECKOTO  COJEP)KaHUS B
HuTepHeTre, caMoCTOATENBHO (HOPMYIIUPYsI TOMCKOBBINA 3alIpoc, HAXOAUTh
IYTH ONPEENIEHUsI JOCTOBEPHOCTH IMOJIYyY€HHON MHQOpPMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUN U TOTIOJTHUTENFHBIX HICTOYHHUKOB,

UCIIOJIb30BAaTh MPH BHITIOJHEHUH YUYE€OHBIX 3a/laHUil HAy4YHO--TIOMYJISIPHYIO
auTepaTypy (GU3HUECKOro CoAepKaHus, CIIpaBOYHbIE MaTEpUabl, pECypChI
cetu MHTepHer, BiageTb NpuU€MaMM KOHCHEKTHUPOBAHUS  TEKCTa,
npeoOpa3zoBanus UHPOPMAIIUU U3 OAHON 3HAKOBOM CHUCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HA OCHOBE
uHGOpMAIIMK W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COAEp KAHUSA,
nyOIMYHO MPEICTAaBIATh PE3ybTaThl IPOEKTHOM WK UCCIIEI0BATENbCKON
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCIOJIb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHWE TIpe3eHTaledl ¢ y4€TOM OCOOEHHOCTEH ayJIuTOpUu
CBEPCTHHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3ie/ioB U TeM uugposbie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Pa3zpen 1. Mexann4yeckue siBJICHUSA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 2
SAMoACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 2
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Uroro mo pazneny 40
Pa3pnen 2. Mexanuveckne KoJieOaHUs U BOJIHbBI
bu6mmorexa [IOK
2.1 M 0 7 2
CXAHMHCCIIE ROJCOTHIA https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
2.2 M . 8 1 1
CXAHHCCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 15
Paspgen 3. DiieKTpOMarHuTHOE 10J1€ M 3JIEKTPOMATHUTHBIEC BOJIHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 1 bubnnorexka [JOK
' JJEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pa3nea 4. CBeToBbBIE ABJICHUSA



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 PaCIPOCTPAHEHUS CBETA 6 2 bubmorexa LOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxxenne 6eoro cBera B CEKTP 3 1 httos://m.edsoo.ru/7f41ada6
Utoro no pazneny 15
Pa3znea 5. KBaHTOBbIE SIBJIEHUS
bubmuorexa [JOK
51 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 Crpoenne aTomHoro snpa 6 ! https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
53 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTopuTe1bHO-0000 110N MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNE COACPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pa3zneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 20



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

HOYPOYHOE INIVIAHUPOBAHUE

9 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(]
JIE-H Tema ypoka Beero KonrTpoabsubie IIpakTuueckue fl[:;‘?eﬂl/lﬂ :)Ig[?al;(();];fenbﬂme
padoThI padoTshI pecypenI

1 MexaHuueckoe IBUKEHHE. 1
MarepuanbHas TOUYKa

5 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnnorexa [HOK
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE

4 nBikeHne. CpeHsst 1 MTHOBEHHas 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnoreka [HOK
JIBU)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'padux ckopoctu
JlaGopaTtopHnast pabota

7 "Onpenenenye ycKOpeHus Tena npu 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocth”

8 CBobonHoe nagenue tei. OnbIThl 1

lamunes



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

PaBHOMEpHOE ABMXKEHUE IO
okpyxHoctu. [Iepuon u yacrora

bubmuoreka [JOK

9
obOparnienus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LlenTpocTpeMHUTENIBHOE YCKOPEHUE
1 ITepBsiii 3akoH HeroToHA. BekTop bubnuorexa [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroToHa. bubnuorexa [JOK
12 .
PaBHoxelicTByIOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HproTOHA. bubnuorexa [IOK
Cyniepnio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha TpUMEHEHUE bubnmnoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bu6mmoreka [IOK
15 Cua ynpyroctH. 3akon I'yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agau no teme «Cuna
YIOPYTOCTH
JlaGopaTtopHnast pabota
17 «Omnpenenenne KECTKOCTH bubmorexa HOK
ped https://m.edsoo.ru/ff0aee28
PYKUHBDY
bu6mmorexa [IOK
1
8 G TpeHs https://m.edsoo.ru/ff0af738
Pemenne 3agau mo teme «Cuma bubmuorexa [JOK
19
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGoparopHas paboTa
20 "Omnpenenenue ko3 dunmenra bubmmorexa LIOK

TPEHHS CKOJIbKEHUS"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aeb6c
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https://m.edsoo.ru/ff0aee28
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Permrenne 3aga4a mo reme "3aKOHBI

bubmuorexa [JOK
21 HeroTona. Cuna octu. Cuna
" YIpyr https://m.edsoo.ru/ff0afb8e
TpEHUs
Cuia TSKeCTH Y 3aKOH BCEMUPHOTO
22 TATOTEHUSI. Y CKOPEHHE CBOOOIHOI0 bubnnorexa [IOK
+ Y OKOP https://m.eds00.ru/ff0af044
naJICHUS
Pemenue 3amau nmo teme "Cuna
23 TSOKECTU Y 3aKOH BCEMUPHOTO
TATOTeHHS"
Pemenue 3amau nmo teme "Cuna
24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTCHUS

o5 IlepBas xocMHuY€ECKask CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaIbHOW TOUYKH.

26 AOCOIOTHO TBEPIOE TEIIO. bu6mmoreka [IOK
PaBHOBecue TBEpAOrO TENA C https://m.edsoo.ru/ffOafe36
3aKpETIEHHONW OChIO BpallleHUs

27 MowmeHnT cunsl. LeHTp TsKECTH

28 Pemenue 3agau mo reme "MomeHT bu6mmorexa [IOK
cuibl. LlenTtp Tsxect" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOIBHOM paboTe

29 o TeMe "MexaHn4uecKOoe JBMKEHNE bubmmorexa [TOK

. | ) https://m.edsoo.ru/ffob0408
B3aumoneiictBue Ten
KonTponbhas pabota no teme
" bubnuorexa [IOK
30 MexaHn4ecKkoe ABIKEHHUE.

Bsaumonericteue Tea"

https://m.edsoo.ru/ffOb06ec



https://m.edsoo.ru/ff0afb8e
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
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31

HNmnynsc Tena. UMImynsc CUIbL.
3aKOH COXpaHECHMsI UMITYJIbCA.

bubmuoreka [JOK

VYnpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa

B3auUMOJICUCTBUE

Pemenue 3agau mo reme "3akoH bubmuorexa [JOK
32

COXpaHEHHUs UMIysbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepenus "PeaktuBHOe

JBUKEHHE B IPUPOJE U TEXHUKE"

bubmuorexa [JOK

34 MexaHnnueckas paboTa U MOIITHOCTh httos://m.edsoo.ru/ffOb0a8A
35 PabGota cuIBI TSDKECTH, CHIIBI bubmuorexa [JOK

YIPYTOCTH U CHIIbI TPEHUS https://m.edsoo.ru/ff0b0db8

JlaGopaTtopHnast pabora
36 «Omnpenenenue pabOThI CUITBI TPEHUS

IIpU pAaBHOMEPHOM JBUKEHUU Tea

10 TOPU30HTAIBHON TOBEPXHOCTU»
37 CBs13b SHEpruu U paboTHI.

[ToreHunaneHas sHEprus

Kunernueckas sneprus. Teopema o bubnmnoreka [JOK
38 .

KMHETUYECKON SHEPrUu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B

MEXaHUKe

bu6mmorexa [IOK

40 Pemterue safas 1o Teue https://m.edsoo.ru/ffOb12fe
41 KosebarensHOE IBMKEHNUE U €T0 bu6mmorexa [IOK

XapaKTCPUCTHUKU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b07fa
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

3aryxaromue KoieOaHus.

bubmuorexa [JOK

42 By X 1eHHBIE KOJIEOaHUS.
yxA https://m.edsoo.ru/ffob20f0
Pe3onanc
43 MaremMaTH4ecKuil U NPy >KUHHBINA
MasiTHUKU
VYpoxk-uccienopanue «3aBUCUMOCTh
44 reproaa KojaeOaHui oT KECTKOCTH Bubmaorexa ITOK
p https://m.edsoo.ru/ffOb197a
MPYKUHBI U MAacChI TPy3a»
45 [IpeBparnieHue 3HEPrUU IpH
MEXAHUYECKUX KOJIeOaHUAX
JlaGopaTtopHnast pabora
46 «O1peneneHye 4acTOThI U IIEprUoaa bubmmorexa LHOK
P N 3 https://m.edsoo.ru/ffOblaec
KoJIe0aHUM MPY>KUHHOTO MAasTHUKA
47 Pemenue 3agad mo reme bubmorexa LHOK
https://m.edsoo.ru/ffOb197a
Mexannueckue BojHbL. CBOMCTBA
48 MEXaHUYECKUX BOJIH. [IpomonbHbIe 1 bubmmorexa LHOK
- 1P https://m.edsoo.ru/ffOb21fe
MOTIEPEYHBIE BOJIHBI
49 Perrenue 3agad mo reme
50 3Byk. Pacnipoctpanenue u
OTPa’KEHUE 3BYKa
VYpoxk-uccnenosanue "HabmroneHue
o1 3aBUCUMOCTH BBICOTHI 3ByKa OT
4acTOThI"
59 I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Bbubaunorexa [IOK
53 Pemenne 3amau mo reme 1

https://m.edsoo.ru/ff0b23ca



https://m.edsoo.ru/ff0b20f0
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 paboTe

bubmuorexa [JOK

54 1o TeMe "3aKOHbI COXPaHEHHUS. https://m.edsoo.ru/Ffob25f0
Mexannueckue KoneOanus 1 BOIHbI" T '
KontponpHast pabora o Teme

55 "3aKOHbBI COXPaHEHUS.

Mexannueckue KoineOaHus: U BOJHBI"

56 DJIEKTPOMAarHUTHOE IOJIE. bubnnoreka [JOK
DIIeKTPOMarHUTHBHIE BOJHBI https://m.edsoo.ru/ffOb2abe

57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
VYpok-uccnenosanue "U3yuenue

. bubnnoreka [JOK

58 CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C _ B
HOMOIIBIO MOBHTBHOTO Teedora" https://m.edsoo.ru/ff0b2fe6
Pemenue 3a1ay Ha onpeeneHue Eub 10K

noIMoTeKa

59 YaCTOTHI U JJIUHBI

. https://m.edsoo.ru/ffOb2c6¢
JIEKTPOMATrHUTHOW BOJTHBI
Pemenue 3a1au Ha onpe/eneHme

60 YaCTOTHI U JJIMHBI
AIEKTPOMArHUTHOUW BOJTHBI
DeKTpoMarHuTHasl IpUpoa CBETa. Bu6 LIOK

UOJINOTEeKA
61 Cxopoctb cBeta. BonHOBBIE
. https://m.edsoo.ru/ff0b31d0
CBOIICTBa cBeTa
Uctounuku cBeta. [IpsMonuueitHoe Eu6 LIOK
nOIHOTEeKA

62 pacnpocTpaHeHue cBeTa. 3aTMEHUS

C 1 https://m.edso0.ru/ff0b3658
onuna u JIyHbt
3aK0oH OTpaXeHHS CBETA. 3epKaa. Eub 1OK
nOIMoTeKA

63 Pemenue 3a1a4 Ha mpuMeHEHNE

3aKOHa OTpaXCHUsA CBETA

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4

[Ipenomiienue cera. 3akoH

bubmuorexa [JOK

o4 MPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[ToHOE BHYTpPEHHEE OTPAKCHHE
65 cBeta. Mcronb30BaHHE MOJTHOTO bubnuorexa [JOK
BHYTPEHHETO OTPAKEHUS B https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanue 3aBUCMMOCTH YTJIa
66 IPEJIOMIJICHUS] CBETOBOTO JIyda OT
yria rajgeHus Ha rpaHule "Bo3ayX-
cTexno""
Ypok-koHpepeHIus
"Ucnonp30BaHue MOJTHOTO
67 BHYTPEHHETO OTPaXKEHUS:
CBETOBO/IbI, OIITHKOBOJIOKOHHAS
CBsI3b"
bu6nmoreka [JOK
68 Jluna3el. OnTUdeckas Cuiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnuoteka [JOK
69 [TocTpoenne N300paXKeHMH B IMH3AX httos://m.edsoo.ru/fobadda
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnmuorexa [JOK
PacCTOSHUSA U ONITUYECKOUN CUIIBI https://m.edsoo.ru/ff0b4206
coOuparorien THH3bI"
71 Ypoxk-koHpepennus "OnTuyeckue bubnmoreka [JOK
JUH30BBIC TPHOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 kak ontuyeckasi cucTema. bubmuorexa [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-kondepenmus "JlepexTo

3 3penusi. Kak coxpanuts 3peHue"
Paznoxxenne 6eoro cBeTa B CIIEKT.

74 OneiTel HetoToHa. CliokeHne bubnuorexa [JOK
CIIEKTpaJbHBIX I[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
"ONBITHI IO PA3JI0KEHUIO 0EI0T0

75 CBETa B CIIEKTP U BOCIPHUSITHUIO IIBETA bubnnoreka [JOK
MIPEIMETOB NP MX HAOIIOICHUN https://m.edsoo.ru/ffOcOe2a
4yepe3 IBETOBbIC (GMIBTPHI"

Ypok-npaktukyM "BonHoBbIE

76 CBOMCTBA CBETA: TUCIICPCHSI,
uHTepepeHms u auppaxaus”

77 OmneiTel Peszepdopaa u mianerapHas bubnuotexa [JOK
MOJIeJIb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctrynater bopa. Moaens atoma
bopa
Hcnyckanue U MOrionieHue cBeTa

79 aromMoM. KBantsl. JInuHeiuarsie bubmmorexa [JOK

https://m.edsoo.ru/ff0c144c
CIIEKTPHI

80 Ypok-npaktukym "Habnronenue bubnuorexa [JOK
CIEKTPOB UCITyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PagnoakTUBHOCTE U €€ BUOBI bubmmorexa [TOK

https://m.edsoo0.ru/ff0c1672

82 Crpoenue aToMHOrO sipa. bubnuorexa [JOK
Hyxnonnas monens https://m.edsoo.ru/ff0c18ac

83 PanuoaxkTuBHBIE TPEBpAIICHHUS. bubnuorexa [IOK

H3otonsl

https://m.edsoo.ru/ff0clal4



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
https://m.edsoo.ru/ff0c1a14

Pemenue 3amau o Teme:

bubmuorexa [JOK

84
"PagnoakTuBHBIE TTpEBpalcHUs " https://m.edsoo.ru/ffOclb4a

85 [Tepuon monypacmana
Vpok-xoHpepeH s

86 "g)azmoaKngII){He U3JIYYCHHS B bubmmorexa [JOK

i | https://m.edsoo.ru/ff0c2126
pUpoJIe, MEIULIMHE, TEXHUKE
Snepuble peakuuu. 3aKOHBI
87 CcOX paHeHII/:}I 3apsI0BOroO U bubmmorexa LHOK
P p https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCET
OHeprus CBS3U aTOMHBIX sIJIEP. bubnuorexa [IOK

88
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3agau no teme "SnepHeie
peakun"

90 Peakuuu cunTte3a u neneHus saep. bubnuoreka [JOK
HcTtounuku sHeprun ConHLa U 3BE37 https://m.edsoo.ru/ff0c1e88
Vpoxk-koHpepennus "AnepHas

91 sHepreTuka. JlercTBus
pPaauOaKTUBHBIX U3Ty4YEeHUN Ha
JKUBbIE OpraHU3MbI"

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "DIeKTPOMarHuTHOE TOJIE. bubnuorexa [IOK

92
DJIEKTPOMAarHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsie siBneHus"

KonTpomnpHas pabota mo Teme

93 "DEeKTPOMarHuTHOE TMOJIE.

DJIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBeie siBiieHud"



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, o6odIICHNE.

bubmuorexa [JOK
94 J1ab 3
| 2 opaTopleIe pa OTI:T Mo Kypey https://m.edsoo.ru/ff0c245a
B3aumoneiictBue Ten
[ToBTopenue, 06001menue. Pemenne
95 aCUETHBIX U KaYECTBEHHBIX 3a1a4 bubmorexa HOK
P : . https://m.eds00.ru/ff0c2572
1o TeMe "'TertoBbIe MpouecChl
IToBTOpenue, 0600IeHNE. Perenue
96 pacyYETHBIX M KAYECTBEHHBIX 3a]a4 bubnuorexa [IOK
no teme "KIIJ[ TermoBeix https://m.edsoo.ru/ff0c2a22
nBuraresei”
IToBTOpeHue, 0600IIeHNE. Permenue
97 ACYETHBIX U Ka4E€CTBEHHBIX 3a/1a4 bubmorexa LIOK
p s https://m.edsoo.ru/ff0c2b30
no teme "KIIJI anekrpoycranoBOK"
IToBTOpEHHE, 000OIIIEHHE.
98 JIabo 12:l)TO HBIE a6H(;ITBI 10 KypcC bubmorexa HOK
| paTop P " pey https://m.edsoo.ru/ff0c2¢52
CBETOBEIE SIBJICHUSA
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTaMH 110 TeMe "3aKOHBI bubmorexa HOK
. https://m.edsoo.ru/ff0c2d6a
COXpaHEHHSI B MEXaHUKE
[ToBTOpenue, 06061menue. Padota ¢
100 tekcTaMu 110 TeMe "KoseOanusa u bubmmorexa [TOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTropenue, 0600meHue. Pabora ¢
101 TekcTamu 1o TeMe "CBeTOoBEIE bubmorexa LOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTropenue, 0600meHue. Pabora ¢
102 TekcTamMu 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 I1O
I[TPOTPAMME

102

20



YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 9 knacc/ [epeimkun A.B., I'ytauk E.M., O61iecTBo ¢
OTPAaHUYCHHOU OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 0OIIECTBO
«3natensctBO «IIpocBenienme»
» COopHuK 3aaa4 1o pusnke: 7-9 ki.: k yueOHukam A.B. Ilepbikuna
«Duzuka. 7 knacey, «duszuka. 8 kinacey, «®dusuka. 9 kinacey. PI'OC (k HoBoMy
®I1Y) / A.B. Ilepsimikun; coct. I'.A. Jlonuosa. — 4-e u3zz., nepepad. u gom. —
M. : I3paTenscTBO «DK3amen», 2022. — 271, [1] c. (Cepust «YuebHo-

MGTOI[I/I"IGCKI/Iﬁ KOMHHGKT»)

METO/IUYECKHUE MATEPHUAJIbBI JIJIS1I YUYUTEJISA
o ®usuka: 9 knacc: 6a30BbIi ypoBeHb: MeToarueckoe mocodue K
yueOHuky .M. Ilepsiikuna, A.W. Usanosa/ O.A. Uepnukona, C.H.

I'manenkoBa, B.B. Kyapssies. - 3-e u3zz., nepepad. - Mocksa: [Ipocsermienue,

2023. - 95, [1]c.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

e 11OC Mos mxoma. https://myschool.edu.ru/
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