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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKe Ha ypOBHE OCHOBHOrO OOIIEro o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE IIOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHON paboueil MporpaMMbl BOCTIUTAHUS U
Konnenmuu npenogaBanust yueOHoro npeamera « Pu3nukay.

ConmepxaHue mnporpaMmbl IO (U3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHu3aldi0 HU3YYEHMs
¢bu3uKN Ha AEATeNbHOCTHOM ocHOBe. B mporpamme mo ¢usmke yduThIBaroTCs
BO3MOXXHOCTH y4yeOHOTo mpenmera B peanumzanuu TpedoBanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHaBIMBAET paclpesiesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (IO Kjaccam), MpeuiaraeT NPUMEPHYIO MOCIEA0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOTIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[TporpamMmma mo ¢Qusuke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOIUYECKOU
MOMOIIIH YYUTEIIO B CO3/IaHNU paboueii mporpaMmbl IO y4eOHOMY MPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAT B OCHOBE IPOIIECCOB
W SBIICHWM, M3ydaeMbIX XHUMHEH, Ouoioruei, acrpoHomued u (GU3HICCKOU
reorpaduel, BHOCHT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpEeloCTaBsieT HauboJiee SCHble O0pa3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Onna W3 TIaBHBIX 3a7a4y (PU3MUECKOTO OOpa3oBaHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYUYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaronmxcs.

Wzydyenne ¢u3ukun Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIMMHU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAY4YHO OOBSICHATH SIBJICHUS,

e OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHHS,

e UHTEPIPETHPOBaTh  JIaHHbIE M  HCIOJIb30BaThb  HAy4HBIE
JI0Ka3aTeNNbCTBA JUIs TOTY4SHHSI BHIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Kounenmuu mnpenomaBanusi ydeOHOro mpeamera «®Dusnka» B
oOpa3zoBarenbHbIX opraHu3auusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



Komnernn Munucrepcrsa npocsemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyuyeHus pusuku:

IpHOOpEeTEHHE HHTEpeca M CTPEMJICHHS OOYyYaloluXCs K HaydHOMY
U3YYCHUIO TMPUPOIBI, Pa3BUTHE HX HMHTE/UICKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3yYCHHUS
OCHOB CTPOCHHSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEICTABICHUA O POJIM (U3HKH JUIS Pa3BUTHS JIPYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHH;

pa3BUTHEC  MPEJACTAaBICHUH O  BO3MOXHBIX  chepax  Oymymiei
PO eCCHOHANILHOMN ACATEIBPHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JaJbHEHIIIeMy 00yYEHHUIO B 3TOM HaIlPaBJICHUH.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYNBACTCS PEIICHUEM CIIECAYIONIUX 3a1a4:

npuoOpeTeHre 3HAHWM O JAUCKPETHOM CTPOEHUH  BEIIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUUYECKUX, MArHUTHBIX U KBAHTOBBIX
SIBIICHUSIX

NPpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHATH (U3UUYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUM;

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

pa3BUTHE YMEHUN HAOIIOMAaTh MIPUPOIHBIC SIBIICHUS U BBITIOJHSATH OTIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHUS  C
UCIIOJIb30BAaHUEM U3MEPUTETLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(poOpMaIell PU3MIECKOTO COAEpKaHUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATILHON IeSTEILHOCTH, CBA3aHHBIMHU
c (U3NKON, W COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UIECKON HAYKH.

Ha usyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOIIETO

oOpazoBanus oTBouTCs 238 yacoB: B 7 kiacce — 68 vacoB (2 yaca B HenEN0), B 8
KJ1acce — 68 yacoB (2 4aca B HezAeno), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

[Ipennaraempiii B mporpaMMe no (pu3MKe MepedyeHb JabopaTOpHBIX padoT U
OTBITOB HOCUT PEKOMEHIATENIbHBIN XapaKTep, YUUTENb JeJIaeT BEIOOP MPOBEICHHUS



7a00paTOpHBIX PA0OT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOCHHOCTEM
oOyJaroluxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpenjaraéMblX B pamKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (HU3UKe.



COAEPXKXAHUE OBYUYEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTCYéTa.
OTHOCHUTEIIBHOCTE MEXAaHWYECKOrO JBWKEHUA. PaBHOMEpHOE HpPAMOJIMHEHHOE
nBrkeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckOpeHHOe mpsiMOJIMHEWHOE JBHKeHHe. (CBoOoaHOE
nagenue. OnsIThl ['anues.

PaBHOMEpHOE ABMXKEHHE O OKpYKHOCTH. Ilepumon m wactora oOpalueHus.
JIuneinHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEIbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyNIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHHs: CHIa TPEHUS CKOJIBKEHUS, CUila
TPEHUs [OKOs1, APYT'UE BUJIBI TPEHUS.

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

PaBHOBecue marepuasnbHON TOuku. AOcoioTHO TBEpAOe Teno. PaBHOBecue
TBEPJIOIO TEJIA € 3aKPEIIEHHON OCBIO BpalleHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenne nmvmynbsca. UMmynbe cuitbl. 3aKOH COXpaHEHHUS
uMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTb. PaboTa CM TSKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxatou npyxxuHsl. Kunernueckas
sHeprus. TeopemMa 0 KMHETHYECKOW DHEPTHM. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Jemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tejla OTHOCUTEIBHO Pa3HbIX TEl

OTCYETA.

2. CpaBHeHME NyTE€W W TPACKTOPUM NBUKEHHS OIAHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

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

HabGnronenue nBr>xXeHus Tejla o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKux siBJICHUM, MPOUCXOISIIINX B CUCTEME OTCUETA
«Tenexxka» 1pu €€ pPaBHOMEPHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCHUTEIHHO KabWHETa (PU3NKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHUs Tela OT MAacChl Tella U ACHCTBYIOIIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aMMOJICHCTBHH TEJ.

M3meHeHue Beca Tela Mpyu yCKOPEHHOM JBHKEHUH.

[lepenaya uMIrysabca Mpy B3auMOJECHCTBUU TEN.

[TpeoOpa3oBanus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHEe UMITyJIbCa P HEYIIPYTOM B3aUMOJEHCTBHUU.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnrogenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYEeCKON IHEPTrUuu P CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MPU JABUKEHUU TeJIa MO IEHCTBUEM
MPY>KUHBI.

Jlabopamopnvie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBaHue TpakTa IJsi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBIDKCHUS IAPUKA WIIN TEIIEKKH.

OrnpeneneHue CpeaHEel CKOPOCTH CKOJIBKEHHUSI Opycka WM JABUKECHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JIBUKEHUH IO
HaKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PaBHOYCKOPEHHOM
JBI)KCHUU 0€3 HauallbHOM CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHHM 0O€3
HayaJbHOM CKOPOCTU IYTH OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKH BPEMEHHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHUJIBI TPEHUSI CKOJIBKEHHST OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUST CKOJIBKECHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

OmnpeneneHue pabOThl CUJIbI TPEHUS NMPU PABHOMEPHOM JBHKCHUU Teja
110 TOPU3OHTAIBHON MOBEPXHOCTH.

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
UCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHnne 3aKkoHa COXPaHEHHS YSHEPTUH.

Pa3znen 9. Mexannueckue KoJ1e0aHus U BOJIHBI.

KonebarensHoe nBrxeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUM: TIeproI,
4acToTa, aMIUINTyAa. MaremMaTnyeckuil U NpyKUHHBIM MasATHUKU. lIpeBpamienue
SHEPrUH MPHU KOJIeOATETbHOM JBUKCHHUH.

3aryxaomue — konebanus.  BpiHyxaeHHole — kojeOanus.  Pe3onanc.
Mexanuueckue BosiHBL. (CBOWCTBA MEXaHUYECKUMX BOJH. I[IpomonbHble U



MoTiepeyHble  BOJHBI. J[MMHA BOJHBI HM  CKOPOCTh €€ pacmpoCTpaHEHUS.
MexaHu4ecKkue BOJHBI B TBEPAOM TeJie, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa W BbicOTa ToHA. OTpakeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Jemoncmpayuu.

1. HaOmromenme xoneOaHWMl TeJI IIOJ JEHCTBHEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.
HaoGmronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaOmroieHne BeIHYKICHHBIX KOJIeOAaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX 1 MOMEPEYHBIX BOJIH (HAa MOJIEIH).
Hab6mronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
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Jlabopamopuvie pabomul u onvimaul.
1. OmpezneneHne dYacTOTbl M IepUojia KoOJeOaHMM MaTeMaTUu4ecKoro
MasiTHUKA.
2. OmnpeneneHue 4acTOThl U Mepuoa KojaebaHui Mpy>KMHHOTO MasiTHUKA.
3. HccrnepoBanue 3aBUCUMOCTH MEPUOJIa KOJEOAHUM MOJBEIICHHOTO K HUTHU
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIa KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MEpHUOJa KOJeOaHUU T'py3a, MOJBEIICHHOTO K
HUTHU, OT MACChI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KosjeOaHuid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepenue yckopeHus cBOOOIHOTO IMaICHHUS.
Pazgea 10. DineKTpoMarHuTHoe moJjie M 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMAarHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTPOMarHuTHbIX BOdH. lllkana siekTpoMarHUTHBIX BOJH. Mcmnoib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJISi COTOBOM CBSI3U.
DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETA.
Hemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopusie pabomel u onvimel.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWIJIBHOTO
TenedoHa.
Pa3gen 11. CBeToBbI€e SIBJICHHS.



JlyueBas  mogmenr  cBera.  Hcrounmkm — ceera.  [IpsamosmmHenHoe
pacnpoctpaHenue ceeta. 3atmeHuss Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUSI CBETA.

[Ipenomnenue cBera. 3akoH TMpelomMieHus cBera. [lonHoe BHyTpeHHee
OTpaxkeHHE cBeTa. lIcmonb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTHUYECKUX CBETOBOAAX.

Jlmaza. Xom mydeir B JmH3e. Onrmueckas cucrema (oroammapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThuyeckas cuctema. bim3opykocTs u
JaJTbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloToHa. CroxkeHue
CHEKTpalIbHBIX UBETOB. Jlucepcust cBeTa.

Hemoncmpauuu.

[IpssMONMHEHOE pacpOCTPaHEHHUE CBETA.

OtpakeHue cBera.

[Tonyyenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

OnTtuveckui CBETOBO/I.

Xop tydeit B coOuparoriei JIMH3e.

XoJ Jiy4er B pacCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JTUH3.

[TpuHuun aevictBus oToanmnapara, MUKpPOCKOIA U TEJIECKOIA.

10. Mopens rnasa.

11. PaznosxeHue 6e10ro cBeTa B CHEKTP.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUSI CBETOBOTO Jiyya OT YIUia

naJICHUs.

2. M3yueHue xapakTEpPUCTHK U300PAKEHUS MPEAMETA B TIIOCKOM 3epKajle.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUS CBETOBOTO Jiy4a OT yrIJia

NaJIeHUs] HA TPAHULIE «BO3yX—CTEKIIOM.

4. TlonmyuyeHue M300pakeHHI C MOMOILBIO COOMPAIOIIEH JIMH3BI.
Omnpenenenue HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIBI coOuparomien
JIUH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnbITHl IO BOCHPUSATHIO LIBETA MPEAMETOB NPH UX HAOJIOJCHHHM 4Yepes
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

Omnwitel Pe3epdopna u mimanerapHas mojens atoma. Monens atoma bopa.
Hcnyckanue u norsoiieHue ceeta atoMoM. KBanTtsl. JIMHeuaTbie CEKTPHI.
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PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msorombsl.  PamnoaktuBHBIE
npespaiuenus. [lepuoa nomypacnaga aTOMHBIX sIIEP.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsA0BOIO U MacCOBOrO YHCEIL.
DOHeprus cBsI3M aTOMHBIX sAnep. CBs3p Macchl M dHEpruM. Peaknuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUH HaA >KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U MOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. ChekTp BoAOpoOA.

4. HabGmonenue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTunka MOHU3UPYIOMIUX U3TYyUCHHI.

6. Perucrpanus uznydeHus NpUpOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HalnroneHue CrulONIHBIX U JIMHEWYATHIX CIIEKTPOB U3IIyYCHHUS.

2. HccnenoBaHue TPEKOB: M3MEPEHHE DHEPTrUU YACTULBI MO TOPMO3HOMY

nytH (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTUBHOIO (pOHA.

IHoBTOpHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO--00001IAOLINIT MOy b IPEIHA3HAYEH JIJISl CUCTEMATU3alluN
U 0000IIeHHS  TPEIMETHOTO  COJEPKaHMsI M OMbITa  JCSATEIBHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe Ui NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uKe s 00yyaroluxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipn M3y4eHUM JAHHOTO MOJIYJIA PEaTU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METalpeMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYYHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHATH (PU3Myeckue
ABJICHUSI, TPUMEHSS T[OJyYeHHbIE 3HAHHWS, peuarh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHBIE U IKCIIEPUMEHTAJIbHBIE.

[IpyHIMIIHATBHO JEATEIBHOCTHBIM XapaKTep AAHHOTO pas3ieilia Peau3yeTcs
32 CY€T TOro, 4YTO OOy4YalIllHecs BBINOIHIIOT 3aJaHus, B KOTOPHIX UM
IpeJIaraeTcs:

Ha OCHOBE IIOJIyUEHHBIX 3HAHUW pacCHo3HABaTh M HAYYHO OOBACHATH
buznyeckue SBICHUS B OKPY KAIOLIEH MPUPOE U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHUS (DU3UUECKUX SBICHUH, B TOM
YHUCIIe 11 IPOBEPKH TMITOTE3 U MOJYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATH Hay4YHbIE OCHOBBI HAmOOJE€e BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTMH, HallpuMep, IPAKTUUECKOIO UCII0JIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPAIICHUS U COXPAHEHUs BCEX M3BECTHBIX BUJOB
SHEPIHUU.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
P®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyueHus GuU3MKU Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUKUCKOMN
(bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTHXKEHUSM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX IMpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (U3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEN COCTABIIOLIEN
KYJbTYPBI;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHus  KYJbTYPbl 3A0POBbS M  3MOLHUOHAJILHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro o0pa3a KWU3HHM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBbIKa peQIIeKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TAaKOI'o e MpaBa y APYyroro 4ejJoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a1ad (B paMKaxX CEMbH,
o0pa3oBaTeNbHON  OpraHM3aluu, Tropoia, Kpas) TEXHOJOTHYECKOH W



COIMAIBHOW HAIpPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY H3yUCHHIO MPOdECcCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA TMpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUSA IIOCTYNKOB U OILIEHKA UX
BO3MOYKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbl;

e — OCO3HaHHWE TJI00ATLHOTO XapakTepa 3KOJOTMYECKUX MpoOJieM W MyTed HX
pelieHus;

e 8) amanTanuu K HU3MEHSIOIIMMCS YCJIOBHAAM COLMAJBLHOM U NPHPOIHOH
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPHU BBHINIOJIHEHUU MCCIEAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMPABICHHOCTH, OTKPBITOCTh ONBITY W 3HAHUSIM
ApYyTrux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TIOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBICHUSAX;

e — OCO3HaHME JNe(PUIMTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEW B 00JaCTH
du3uKY;

e — IUIAHUPOBAHUE CBOETO PAa3BUTHUS B NPUOOPETCHUM HOBBIX (HUIUUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBUM C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOKHBIX TJTOOQIBHBIX ITOCICICTBUH.

METAINIPEIJMETHBIE PE3YJIBTATBI

B pesympraTe OCBOCHHS MporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOTO
oO1mrero oopazoBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHUBEpCAJIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

ba3zoBble JJornueckue J1elicTBUA:



BBISIBISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI );

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

BBISIBJISITh 3aKOHOMEPHOCTU U IIPOTUBOPEUHSI B pacCMaTpUBAEMBbIX (paKTax,
JAHHBIX U HAOIIOJICHUSX, OTHOCSAIINXCS K (PU3HUUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JI€JaTh BHIBOJBI C UCIIOJIB30BAHUEM JEAYKTUBHBIX
U WHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOM (u3nueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BBHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIbHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCITI0JI30BaTh BONPOCHI KaK MCCIIE0BATENbCKA HHCTPYMEHT ITO3HAHMS;
MPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIEHHOMY IUIaHY OIIBIT, HECIOXKHBIM
(GU3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIEAOBaHUE (PU3UUECKOIrO
SIBJICHUSI,

OLICHMBAaTh HAa TMPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHHSI U BBIBOJBI IO pe3yJibTaTam
IPOBEAEHHOIO HAOJIOIEHUS, OIBITA, UCCIIEJOBAHMS,

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUUECKUX
IPOLIECCOB, @ TAKXKE€ BBIIBUTaTh MPEANON0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pabora ¢ unpopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METObl, UHCTPYMEHTHI U 3alpOChI MPU MOUCKE U
orOope WHGPOPMAIMM WJIA JIaHHBIX C y4ETOM TMPENIOKEHHOU Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHANMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M OPM MIPEIACTABICHHSI;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIbHYIO (GOpPMY TIPEICTaBICHUS
uHpOpMaAIMU W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TuarpaMMaMu, HHOU TpaduKoi M 1X KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

B XO7e OOCYXEHHUS Yy4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/ayd U TOJJEp KaHHe
O1aroxeIaTeIbHOCTH OOIICHUS;



COMOCTAaBIISATh CBOM CYXAEHUS C CYXACHHSIMU JPYIMX YYaCTHUKOB
Juanora, oOHapyXKHBaTh Pa3IUYUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BHIIOJHEHHOIO (PU3NYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpEUMyIIecTBA  KOMaHIHOM U
WHIUBUIYAIbHOM palOThl MpU PEIIEHUHM KOHKPETHOW (PU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JCHCTBHUS
no €€ JMOCTIKEHUIO: paclpeiesaTh poiH, OOCYKIaThb IpPOLECCHl U
pe3yJbTaThl COBMECTHOM pabOTHI, 000011aTh MHEHUSI HECKOJIBKUX JTIO/ICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBbHO CPOPMYIHMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NUeCKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaIbHOE, TPUHATHE PEUIEHUS B TPYIIE, NPUHITHE PEIICHUM
TpyNIon);

CaMOCTOSITEJIEHO COCTaBJISATh AJITOPUTM pellieHus! (PU3NUecKol 3aJauu Win
IJlaHa MCCIEOBaHUS C YYETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeijiaraéMble BAPUAHTHI pELICHUM;
nenatb BBIOOp U OpaTh OTBETCTBEHHOCTD 3a PEUICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npeyararh IjaH €€ U3MEHEHNS,
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS]) PE3yJIbTaTOB
NEesATEIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OITIBITY;

BHOCUTH KOPPEKTHBBI B AESITEIBHOCTH (B TOM YHCIIE B XOJ BBIITIOJHEHUS
Gu3NYecKoro HMCCIEJOBaHMS WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYallUld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJIh U YCIOBUSAM;

CTaBUTh ce0sl Ha MECTO JIPYroro yejoBeKa B XOJE Cropa WIN AUCKYCCHUU
Ha HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHMS U JIOTUKY JIPYroro;



npuU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEIICHUH (PU3NUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ MIPABO APYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

UCIIOJb30BaTh TIOHATHUSA: CUCTEMAa OTCU€Ta, MaTepualbHas TOYKa,
TPAeKTOPHsI, OTHOCUTEILHOCTh MEXaHWYECKOTO MBIDKCHUS, Aehopmarius
(ympyrasi, miacThueckas), TPEHHE, IEHTPOCTPEMHUTEIBLHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPJOE TEO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECUE, MEXaHUYECKUE KOJIeOaHus U
BOJIHBI, 3BYK, WH(QPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbI UCITYCKaHUS U MOIJIOLIECHUS, alibda-, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SIZICPHAsl SHEPTETUKA;

paznuyaTh SIBJICHUS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEHHOE JBUKEHHUE, CBOOOIHOE
MaJICHUE TeJl, PABHOMEPHOE JBUKEHHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBMKCHHE, OTPaKCHHE
3ByKa, NPSIMOJMHENHOE pacCIpOCTPAaHEHUE, OTPAKECHHE U IIPEIOMIICHUE
CBETAa, MIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JoKeHHUe Oeoro cBeTa B
CIEKTp U CJOXXEHUE CHEKTPAJIbHBIX I[BETOB, JUCIEpPCUS CBETa,
€CTECTBEHHAsl PaJUOaKTUBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SIBJICHUE;

pacrio3HaBaTh IMPOSIBIICHUE M3YYCHHBIX (DU3WUECKUX SIBJICHUUA B
OKpYy’)KarolieM Mupe (B TOM uuclie (Pu3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBW)KCHUE JKHUBBIX OPraHU3MOB, BOCHPHSTUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 3XO0, I[BeTa Tell,
ONTUYECKUE SBJICHUS B TPUPOJIEC, OMOJIOTHYECKOE IEUCTBHE BUAMUMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIYYCHHM, €CTECTBEHHBIN
pPaMOAaKTUBHBIN (OH, KOCMHUYECKHE JIY4Yd, PATAOAKTHBHOE H3ITyUCHUE
NPUPOJIHBIX MHUHEPAJOB, JIEUCTBUE PAAUMOAKTUBHBIX W3IYYEHUH Ha
OpraHu3M 4YeJIOBEKAa), MPH STOM NEPEBOAUTH MPAKTHUYECKYIO 3aJady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKUE SIBICHHUS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpeqHSSi U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBM)KCHUH, YCKOPEHHE, MEPEMEIIECHHUE, MyTh, YIJIOBas
CKOpOCTb, CHJIa TpPEHHUS, CWJIA YIOPYTOCTH, CHJIA TSXKECTH, YCKOPEHHUE
CBOOOJIHOTO MAJACHMs, BEC Teja, HUMIYJIbC TeEJa, HUMIIYJIbC CHUJIbI,
MeXaHW4YecKass paboTa M MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
NOJHATOrO0 HaJl MOBEPXHOCTBIO 3€MJIM, MOTEHIMAIbHAS HEPTUSl CKATOU
OpYXUHBI, KUHETUYECKash SHEpPrusi, IOJHAs MEXaHM4YecKas >SHEpIus,
NEPUOJ U YacTOTa KoueOaHul, YIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEIOMIICHUS CPEMIbl), P OMHCAHUU
NPAaBWJIBHO TPAKTOBATh (DU3UYECKUN CMBICT HUCIHOJIB3YEMBIX BEJIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTMMHU BEJIMYUHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPHO3UIHMH CHJI, MPUHUUI OTHOCUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpPU SIIEPHBIX pEaKUusAX, MPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIUChIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBACHATh (PU3NYECKUE NPOLECCHl U CBOMCTBA T€Jd, B TOM YHUCIE U B
KOHTEKCTE CUTyalllii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
MPUYUHHO--CJIC/ICTBEHHbIE  CBSA3U, CTPOUTh OOBsSCHEHHE U3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOil Ha 2—3 M3yYEHHBIX CBOMCTBA (PUIMYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemaTh pacy€THble 3adaud  (ONMUpaoIIMecs Ha CHCTeMy U3 2-3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (POPMYJIBI, CBA3bIBaIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISIBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE J1aHHbIE, BHIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PEIIECHHUS, TPOBOJIUTh PACUEThl U
OLICHWBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJIMYMHBI,

pacno3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO pEUIUTh NpPH MOMOUIU
(bU3MYEeCKUX METOJOB, HCIOJb3ysl ONHCAHHE WCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  NIPEAINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTH MOpPsJIKa
NPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJbBI, HWHTEPIPETUPOBATH
pe3yabTaThl HAOJIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMEHUIO (PU3WYECKUX SBICHUW WA
¢busznyeckux CBOWCTB Ted (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl PHEPrHH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN NPY>KHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOaHHM, MPSMOJIIMHEHHOE pacIipOCTpaHEHUE CBETa,
pas3ioxeHne Oelloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHs B
IUIOCKOM 3€pKaJie U CBOMCTB H300pa)KeHHs TMpeaMera B coOuparomien
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JUHEWYaThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
o0Opy/lOBaHUs, ONHUCHIBATH XOJ OMbITA © €r0  Pe3yJbTaThl,
(bOopMyIMpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOll BelaMuuHbBl ((POKyCHOE paccTOsHUE
coOuparoiel JuH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEILHOTO PUOOPa);

IPOBOJANTH HCCIEAOBAHME 3aBUCHUMOCTEH (M3MUECKUX BEIUYHUH C
UCTIOJb30BAaHUEM TPSAMBIX HM3MEPEHUH (3aBUCHMOCTH MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadaJlbHOM CKOpPOCTH, MEepuoja
KOJICOaHUI MaTeMaTH4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEIOMIICHHS OT yriia
NaJeHNs): T[UIAHUPOBATh HCCIENIOBAaHUE, CaMOCTOSTENIbHO COOMpAaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl MMOJYYCHHOM 3aBUCUMOCTH
bu3NYecKuX BETUYMH B BUAEC TaONMIl U TPAPUKOB, JI€JIaTh BBIBOIBI 110
pe3ysbTaTaM MCCIICIOBAHUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs: (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE TeJla TpH pPaBHOYCKOPEHHOM JBWKCHHH,
YCKOPEHHE CBOOOJHOTO MaJieHUs], KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTUYECKAas CWJIa COOMpAroIIe JIMH3bL, PaJAMOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh SKCIEPUMEHTANBHYIO YCTaHOBKY U
BBITIOJIHATh U3MEPEHUS, CIICys MPEIJIOKECHHON UHCTPYKIIUHU, BHIYUCIISTh
3HAYCHUE BEJIMYMHBI M aHAIM3UPOBAThH MOJYYCHHBIC PE3YIhTAThI C YIETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUIA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MacCHOCTH NP padoTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

paznuyaTh OCHOBHBIC TPU3HAKA W3YYEHHBIX (U3UYECKUX MOJIEICH:
MaTepuaibHas TOYKa, aOCOMIOTHO TBEPJOE TEIO, TOUYEYHBIM HCTOUYHUK



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaTOMa, HYKJIOHHasd
MOJIEJIb ATOMHOTO S11pa;

XapaKTEepU30BaTh NPUHIUIBI JEHCTBUA H3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOpPOM Ha HX ONHUCaHUA (B TOM YHUCIE:
CIOUAOMETP, JATUUKU IIOJIOKEHHUsI, PACCTOSHHUS W YCKOPEHUS, PaKeTa,
9XOJIOT, OYKH, TMepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuiabCcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUH M  HEoOXoauMble (U3HUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BaTh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIBHBIX NPUOOPOB M TEXHOJOTHMYECKHUX IPOLECCOB
IpU pEIIEHUU Y4EeOHO--MPAKTHYECKUX 3a7a4, ONTHYECKUE CXEMBbI IS
NOCTPOEHUS N300paKEHU B IJIOCKOM 3epKajie U coOuparomien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh HMHPOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIOIb30BaHUS (PU3MYECKMX 3HAHUUA B IIOBCEJIHEBHOM
XKU3HH 17151 oOecrniedeHnsi 0€30MacHOCTU MpU OOpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHHS 370POBbS M COONIOACHUS
HOPM 3KOJIOTUYECKOI'0 TIOBEACHUS B OKPYKAIOLIEH CPELE;

OCYILECTBIATh MOUCK HMHPOpMAIMU (PU3UYECKOTO COACpKAHUS B
HNuTepHeTe, caMOCTOATENBHO (hOPMYIUPYsI MOUCKOBBIN 3apOC, HAXOAHUTD
IyTH ONPEAENICHUs IOCTOBEPHOCTU MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPH BHINOJHEHUH YUE€OHBIX 3a/laHUi Hay4YHO--TIOMYJISIPHYIO
JaUTepaTypy  (pU3MYECKOro  CcoAepXaHHs, CIPaBOYHbIE MaTepHalbl,
pecypchl cetn MHTEpHET, BlageTs NpuéMaMu KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMallMM U3 HECKOJbKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKaHMS,
nyOJMYHO MPEJICTABIATh PE3YIbTaThl MPOEKTHOW WIIA MCCIIEOBATENBCKON
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJNb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro pasziena (U3UKH U CONPOBOXKAATH
BBICTYIUICHHE TMpEe3eHTalel ¢ y4€ToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne /o P Konrpoubusie IIpakruueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pasznea 1. Mexanuueckue siBJeHUSA
11 MexaHndeckoe IBUKEHNE U CIIOCOOBI €r0 10 0 | bu6mmoreka [IOK
' OTNUCAHUS https://m.edsoo.ru/7f41a4a6
o bu6 K
1.2 BsaumonelicTBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 0 3
KOHBI COXpaHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 MexaHndeckue KoJIeOaHns 7 0 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE 1M0Jie H 3JIEKTPOMATHUTHbIE BOJHBI
31 DIIeKTPOMarHuTHOE TOJIE 1 6 0 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUS




bu6mmoreka [IOK

4.1 2
3aKOHEI ACHPOCTPAHCHHA CBCTa 6 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ OITHYECKHE TIPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
43 Paznoxenune 6eoro cBera B CIIEKTP 3 2 hitps-//m.cdsoo.ru/7f41ada6
Hroro no pazgeny 15
Pa3gen 5. KBaHTOBLIE IBJICHUSA
bu6mmoreka [IOK
5.1 Hcnyckanue U MorionieHue cBeTa aToMOM 4 1 hitps-//m.edsoo.ru/Tf41ada6
bu6mmoreka [IOK
32 Crpociie aTomHOro A1pa 6 ! https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. A 7 1
5.3 JIEpPHBIEC PEaKLUU https://m.edsoo.ru/7f41ad4a6
Hroro no paszneny 17
Pa3nea 6. [loBTopuTe1bHO-00001IaK0 1M MOYJIb
6.1 [ToBTOpeHue n 0600IIEHNE COIEePIKAHUS 9 ) bubmmorexa [IOK
) Kypca pu3mku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




ITOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
| MexaHn4eckoe JTBUKEHUE. | 0 0
MarepuanbHas TOUKa 02.09.2023
) Cucrema orcuera. OTHOCUTEIBLHOCTD | 0 0 bubmuoreka [{OK
MEXaHUYECKOT'0 ABMKCHUS 05.09.2023  https://m.edsoo.ru/ff0ad474
3 PaBHOMepHOE npsAMONMHENHOE | 0 0 Bbu6moteka LIOK
JIBIKEHUE 07.09.2023 @ https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NpAMOIMHENHOE
4 nBikeHue. CpeHsst © MTHOBEHHas 1 0 0 09.09.2023
CKOPOCTh
5 [TpstmonMHENHOE PaBHOYCKOPEHHOE | 0 0 bubmuoreka [IOK
JIBHKEHHE. Y CKOpEeHUE 12.09.2023  https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOJIMHENHOTO
6 PaBHOYCKOPEHHOT'O IBHKEHUS. 1 0 0 14.09.2003
I'padux ckopoctu
JlaGopaTtopHast pabora "Onpenenenue
7 YCKOpEHHS Tena npu 1 0 I bubnuotexa [JOK
PaBHOYCKOPEHHOM JIBUYKEHUH 110 16.09.2023  https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"
g CBobonHoe nagenue tei. OnbIThl ! 0 0

Iamnnes

19.09.2023




PaBHOMEpHOE BUXKEHUE 110
okpyxHocTu. [lepuon u yactora

bu6nmoreka [IOK

? oOparienus. JInneitHas u yriosas 21.09.2023 | https://m.edsoo.ru/ff0ae176
CKOpOCTHU
10 [leHTpOCTpEMUTENBHOE YCKOPEHUE 73.09.2023
1 [lepselii 3axon HetoToHa. BekTop Bbu6mumotexa [JOK
CHUJIbI 26.09.2023 | https://m.edsoo.ru/ff0ac612
12 Bropoii 3akon HeroTona. bubnuorexa [IOK
PaBHoxeiicTByrOMmast cuia 28.09.2023  https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3uuust cui 30.09.2023 @ https://m.edsoo.ru/ff0ae982
14 Pemienue 3a1au Ha mpuMeHeHNE bubmmoreka [JOK
3akOoHOB HproTOHA 03.10.2023 |  https://m.edsoo.ru/ff0acb6e
15 Cuna ynpyroctu. 3axon I'yxa 05.10.2023 Eggs?;;?:;(:)(])_?r?/}f(anecaZ
16 Pemenue 3agau no reme «Cuna
YIIPYTOCTH 07.10.2023
17 JlaGopaTtopHas pabota «OrnpeneneHue bubmuoreka [IOK
JKECTKOCTU MPYKUHBD» 10.10.2023  https://m.edsoo.ru/ff0ace28
bubnmnoreka [JOK
18 Cura Tperus 12.10.2023 https://m.edsogru/fanﬂ 38
19 Pemenue 3agau no reme «Cuna but6mmorekxa [IOK
TPEHUS» 14.10.2023  https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHast pabota "Onpenenenue bubnuotexa [JOK
Kod(puImenTa TpeHus CKOJTbKECHUS" 17.10.2023 | https://m.edsoo.ru/ff0af8be
)1 Pemenne 3aga4 1mo Teme "3aKOHBI bubnunorexa LIOK
Herotona. Cuna ynpyroctu. Cuna 19.10.2023 | https://m.edsoo.ru/ff0afb8e




TpeHus"

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TSATOTCHHS. Y CKOPEHHE CBOOOIHOTO bubmorexa HOK
’ P A 21.10.2023 | https://m.edsoo.ru/ff0af044
aJICHUS
Ypoxk-koudepenuus "/IBmxenue ten

23
BOKPYT IPaBUTAIMOHHOTO IIEHTPa 24102023
(Conneunas cucrema). ["anmakTuku"

Pemenue 3agau mo teme "Cuna
24 TSKECTH M 3aKOH BCEMUPHOI'O bubmorexa HOK
" P 26.10.2023  https://m.edsoo.ru/ff0af5t8
TATOTCHHS

75 [TepBast kocmMuUueckasi CKOPOCTb. bubnnorexa [JOK
HesecomocTs u neperpysku 28.10.2023 |  https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHOW TOYKH.

26 AOGCOoIIOTHO TBEPAOE TEIO. bubmuoreka [IOK
PaBHOBecue TBEpIOroO TENIA C 07.11.2023 @ https://m.edsoo.ru/ff0afe36
3aKpeIIEHHOM OChIO BpallleHUs

27 M .

OoMeHT cwiibl. LleHTp TsorecTn 09.11.2023

)3 Pemienne 3agau mo Teme "MoMeEHT bu6nmorexa LIOK
cuibl. Llentp Tsoxect" 11.11.2023  https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBHOU paboTe

29 o TemMe "MexaHUdecKoe IBIKCHUE bubmorexa [IOK

. " A ' 14.11.2023 @ https://m.edsoo.ru/ff0b0408
BzaumopetictBue Ten
KonTponbhas pabota no teme
30 "MexaHHn4eCKOe ABIKCHHE bubmorexa [IOK
. 8 " ' 16.11.2023  https://m.edsoo.ru/ffOb06ec
BzaumopetictBue Ten

3l Umnynec Tena. Ummnysbe cuibl. 3aKoH bubmuoteka [IOK

COXpaHEHHUs UMITYJIbCa. YIPYroe U 18.11.2023  https://m.edsoo.ru/ffOb07fa




HEYIIPYroe B3auMOJIeHCTBUE

Pemenue 3agad mo reme "3aKkoH

bubnunoreka LIOK

32 COXpaHEeHHUs ummyJibca" 21.11.2023 | https://m.edsoo.ru/ff0b096¢c
VYpok-koudepenuus "PeaktuBHOE
33
JBUKEHHE B IPUPOJE U TEXHUKE" 23.11.2023
bu6nmmoreka [IOK
34 Mexamirieckas paboTa i MOUIHOCTS 25.11.2023  https://m.edsoo.ru/ffOb0al84
35 PaboTa cHIbI TSKECTH, CHJIBI bubnunoreka LIOK
YOPYTOCTH U CUJIbI TPEHUS 28.11.2023  https://m.edsoo.ru/ffOb0Odb8
JlabopaTtopHas pabora «OrnpeneneHue
36 paboThI CUJIBI TPEHUS IIPU
PaBHOMEPHOM JIBUYKEHUU TeJIa 10 30.11.2023
TOPU30HTAJILHOM TOBEPXHOCTH»
37 CBsi3b 3HEPTUH U PaOOTHI.
[ToreHnnaneHas sHEprus 02.12.2023
38 Kunernueckas sneprus. Teopema o bubmmnoreka HOK
KMHETUYECKOM DHEPrUu 05.12.2023 | https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHHUKE 07.12.2023
40 JlaGopatopHas pabora «3yueHue bubmuoreka [IOK
3aKOHA COXPAHEHUS YHEPT U 09.12.2023 = https://m.edsoo.ru/ffOb12fe
41 KonebaTenpbHOE TBHIKEHHUE U €TI0 but6mmoreka [IOK
XapaKTEePUCTUKH 12.12.2023  https://m.edsoo.ru/ffOb1858
4 3aryxaromye KojaeOaHusl. bubnuotexa [JOK
Brinyxnennsie konebanus. Pesonanc 14.12.2023  https://m.edsoo.ru/ff0b20f0
43 MareMaTH4eCcKUil ¥ NPy KUHHBIN
MasITHUKHU 16.12.2023
44 VYpok-uccnenopanue «3aBUCUMOCTb bubmmoreka [JOK




45

nepuoja KojaebaHui oT KecTKOCTH
IPYKUHBI U MAcChl IPy3a»
IIpeBpaiienue 3Hepruu npu
MEXaHUYECKUX KOJIEeOAHUAX

19.12.2023

21.12.2023

https://m.edsoo.ru/ff0b197a

46

JlaboparopHas pabota «Onpenenenue
YacTOThI U IEproJia KoJeOaHmit
NPY>KUHHOTO MasITHUKa

23.12.2023

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

47

48

49

50

JlabopaTtopHnas pabota «IIpoBepka
HE3aBHCUMOCTH TIEPHO/Ia KOJIeOaHHi
rpy3a, MOJABEIICHHOTO K HUTH, OT
MaccChl Tpy3a»

Mexanndeckne BoJIHEL. CBoOMCTBA
MexaHu4YecKux BoJH. [IpononbHbIe 1
MOTIEPEYHBIE BOJIHBI
Ypok-koHpepennus "MexaHuueckue
BOJIHBI B TBEPJIOM TeJIE.
CelicMUYeCKHE BOJHBI"

3ByK. PacmipocTpaneHnue u oTpakeHue

3BYyKa

26.12.2023

28.12.2023

30.12.2023

09.01.2024

bubmuoreka [{OK
https://m.edsoo.ru/ff0b197a

bubmuoreka [IOK
https://m.edsoo.ru/ffOb2 1fe

51

52

53

VYpoxk-uccnenosanue "Habnronenue
3aBHCHMOCTH BBICOTHI 3BYKa OT
4acTOThI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YapTpazByk u
UH(Pa3BYK B IPUPOJE U TEXHHUKE"

11.01.2024

13.01.2024

16.01.2024

but6mmoreka [IOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPOJIBHOM paboTe
1o TeMe "3aKOHbI COXpPaHEHUS.

18.01.2024

bu6nunorexa LIOK
https://m.edsoo.ru/ff0b25f0




55

Mexanudeckue KojieOaHusi U BOJIHBI"

KonTtponsHast pabora o Teme
"3aKkoHbI coxpaHeHUs. MexaHnueckue

" 20.01.2024
KOJICOAHHS U BOJIHBI
DIeKTPOMarHuTHOE IOJIE. bubnmnoreka HOK
56
DNIeKTPOMArHUTHBIE BOJHBI 23.01.2024 |  https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
25.01.2024
Ypok-konpepenus "Llkana
53 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonb30BaHue 3JIEKTPOMAarHUTHBIX 27.01.2024 | https://m.edsoo.ru/ff0b2fe6
BOJIH JJIS1 COTOBOM CBSI3H"
Vpok-uccnenopanue "M3yuenne
59 CBIZ)P'ICTB DJICKT OMarHI/ITHyL:X BOJIH C bubmorexa [IOK
P " 30.01.2024  https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOMIIBHOTO TenedoHa
Pemenue 3agau Ha onpeneneHne
60 acTo 3JIEKTpOMa oit
YaCTOTHI U JUTUHBI AJICKTPOMArHUTHOM 01.02.2024
BOJIHEI
DneKTpOMarHuTHas MPUPO/Ia CBETA.
61 CkopocTh cBeTa. BonHOBEBIE CBOKCTBA bubmorexa [TOK
P ' 03.02.2024 | https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [Ipsmonunennoe
62 acIpOCTpPaHCHUE CBETA. 3aTMCHUS bubmorexa LHOK
pactpoctp ' 06.02.2024 | https://m.edsoo.ru/ff0b3658
Connua u JIyHst
3aKoH OTpaK€HUs CBeTa. 3epKaia.
63 Pemienne 3a1a4 Ha IpUMEHCHHUE bubmorexa HOK
P 08.02.2024  https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHsI CBETa
64 [Ipenomnenue cera. 3aK0H bubnuoteka [JOK




IPEJIOMJICHUS CBETA 10.02.2024 | https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaXKeHUE
65 cBeTta. Mcnonp30BaHu€e MOTHOTO bubnuorexa [IOK
BHYTPEHHETO OTPaKEHUS B 13.02.2024 = https://m.edsoo.ru/ff0b3cS5c
ONTUYECKUX CBETOBOJIAX
JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH YTJia
66 MPETOMIICHUS CBeTOB'(')FO Jqyd4a OT yria 15.02.2024
najJieHus Ha TpaHuIle "BO3ayX-
crexsio""
Ypok-koH(pepenmus "Vcnonb30Banne
67 MOJIHOTO BHYTPEHHET0 OTPAKEHUS:
CBETOBO/IBI, OITHKOBOJOKOHHAS 17.02.2024
CBsI3b"
bu6mmoteka IIOK
08 Jhui3il. OmTHHecias Ciia ML 20.02.2024  https:/m.edsoo.ru/fOb3f2c
69 [TocTpoenne n300paXkeHUi B JIMH3aX bubmmorexa LIOK
22.02.2024  https://m.edsoo.ru/ff0b444a
JlaboparopHas pabota "Onpenenenue
70 (bOKyleorE paC(I:)TOSIHI/IH u olimzlqecxoﬁ brbmmorexa [TOK
. 27.02.2024  https://m.edsoo.ru/ff0b4206
CHJIBI cOOMparoLei TMH3bI"
71 Ypoxk-koH(pepennus "Ontuyeckne bubnuotexa [JOK
JUH30BBIC TPHOOPHI" 29.02.2024 = https://m.edsoo.ru/ffOcOa7e
7 I'ma3 xak onTuyeckas CUCTEMA. bubnunorexa LIOK
3penue 02.03.2024  https://m.edsoo.ru/ff0b4684
73 Ypok-kondepentus "JlepexTo
3penusi. Kak coxpanutsb 3penue" 05.03.2024
74 Paznoxenune 6eoro cBera B CIIEKT). bubnuoteka [JOK




OmnbiTel HetoToHa. ClioxkeHue 07.03.2024  https://m.edsoo.ru/ff0cOf4c
CIEKTpaJIbHBIX 1[BETOB. [{ucnepcus
cBeTa
JlaGopaTtopHas pabota "OMbITHI 11O
pa3I0kKEeHUIO OENIOro CBeTa B CHEKTP U
75 BOCIIPUSTHIO IIBETA MPEIMETOB IIPU UX bubmorexa HOK
P B pel P 12.03.2024 | https://m.edsoo.ru/ff0cOe2a
HaOJII0/IEHUH Yepe3 LIBETOBbIE
bunbTph"
VYpok-npaktukyM "BonHoBbIE
76 5 :
CBOIICTBa cBeTa: AUCIEpCHs, 14.03.2024
uHTepdepeHius u qudpaxuus”
77 OmnwiTel Pesepdopaa u uranerapuas bubmmoreka [JOK
MOJIEJIb aTOMa 16.03.2024  https://m.edsoo.ru/ff0c12a8
73 [Tocrynarer bopa. Moaens aroma
bopa 19.03.2024
Hcnyckanue 1 IOTJIONICHHE CBETa
79 atomoM. KBaHThbl. JInneliuaTeie bubmorexa HOK
) ' 21.03.2024  https://m.edsoo.ru/ff0c144c
CHIEKTPBI
20 Ypok-npaktukym "Habnronenue bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUS" 23.03.2024 | https://m.edsoo.ru/ff0c1550
81 PaanoakTBHOCTB U €€ BUIbI bubmorexa HOK
A 8 04.04.2024  https:/m.edsoo.ru/ff0c1672
20 Crpoenue atomHoro siapa. Hyknonnas bubnmnoreka [JOK
MOJIEJIb 06.04.2024 = https://m.edsoo.ru/ff0c18ac
23 PannoakTuBHBIE IPEBpALCHUS. bu6muoreka [JOK
H3oTonsl 09.04.2024 | https://m.edsoo.ru/ffOclal4
24 Pemenne 3aga4 mo teme: bu6nunorexa LIOK
"PannoakTuBHBIE IpeBpanieHus" 11.04.2024 = https://m.edsoo.ru/ff0c1b4a




85

[Tepuon nmomypacnana

13.04.2024
Vpok-xoHpepeHuus "PagnoakTuBHLIE
86 1/13131 CHI/I}(Il) Bpn UpoJie, MEAUIINHE buGnuorexa [IOK
YHACHIGE B TPHPOAS, MEAMIUIHE, 16.04.2024  https://m.edsoo.ru/ff0c2126
TEXHUKE
SlnepHble peakIun. 3aKOHBI
87 cox paHeHESI 3apsIA0BOTO U MacCOBOI'O buGnuorexa [IOK
P P 18.04.2024 | https://m.edsoo.ru/ff0c1c58
qHCcell
DHeprus cBA3U aTOMHBIX siziep. CBA3b bubnuorexa [IOK
88
MacCChl U SHEPTUH 20.04.2024 = https://m.edsoo.ru/ffOc1d7a
29 Pemenue 3agau no teme "SnepHeie
peakuun" 23.04.2024
90 Peakiiuu cunTe3a u nejaeHus saaep. bubmmoreka [JOK
Ncrounnku sHeprun ConHLA U 3BE3]T 25.04.2024 | https://m.edsoo.ru/ffOc1e88
Vpoxk-koHpepennus "AnepHas
91 sHepreTuka. JlercTBus
PaIHOaKTUBHBIX U3TyYECHHI HA KUBBIC 27.04.2024
OpraHu3mbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe
90 1o TeMe "DIeKTPOMarHUTHOE ToJI€. bubmuoreka [IOK
DIJIEKTPOMAarHUTHBIE BOJIHBI. 30.04.2024  https://m.edsoo.ru/ff0c223e
KBauToBrie sBieHus"
KonTpomnpHas pabota mo Teme
93 "DNEeKTPOMarHuTHOE TMOJIE.
DJIEKTPOMAarHUTHBIE BOJIHBI. 02.05.2024
KBauToBrie sBienus"
[ToBTOpenue, 06001IeHNE. bu6nunorexa LIOK
94
JlaboparopHbie pabOTHI IO KypCy 04.05.2024  https://m.edsoo.ru/ff0c245a




"Bzaumonencrtue tea"

[ToBTopenue, 0600mmenue. Permenne

95 ACUCTHBIX M KaUeCTBEHHBIX 3a1a4 I10 1 0 buGnuorexa [IOK
p " " a 07.05.2024  https://m.edsoo.ru/ff0c2572
teme "TeroBbie mporecchl
[ToBTopenue, 0600menue. Permenne
96 aCUEeTHBIX M Ka4S€CTBEHHBIX 3aa4 I10 1 0 buGnuorexa [IOK
P 8 o 11.05.2024 @ https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TeruioBeIX qBUrarenci"
[ToBTopenue, 0600menue. Permenne
97 aCUETHBIX M Ka4EeCTBEHHBIX 3a/1a4 I10 1 0 bubnmorexa [IOK
p A 14.05.2024 = https://m.edsoo.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK"
[ToBTOpEHME, 000OIICHHE.
98 JlabopaTopuble PabOTHI IO KYPC 1 1 Bubmiorexa OK
" patop p " ypey 16.05.2024  https://m.edsoo.ru/ff0c2c52
CBeTOBbBIE SIBIICHUS
IToBTOpenwue, o606meHne. Pabora ¢
99 TCKCTaI;/II/I o TeMe 'I'J;aKOHLI 1 0 bubnmorera OK
" 18.05.2024  https://m.edsoo.ru/ff0c2d6a
COXPaHEHUS B MEXaHHUKE
[ToBTOpenue, 06061menue. Padota ¢
100 Texctamu 110 TeMme "Konebanus u 1 0 bubmorexa HOK
" 21.05.2024  https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpenue, 06061menue. Padota ¢
101 TekcTaMu 110 TeMe "CBETOBEIE 1 0 bubnmorexa [IOK
" 23.05.2024 | https://m.edsoo.ru/ff0c3044
SIBJIICHUS
[ToBTropenue, 06o0meHue. Padora ¢
102 "K 1
0 TEKCTAMU IO Telv{'e BAaHTOBAs U 0 75.05.2024
anepHas pusuka
OBIIEE KOJIMYECTBO HACOB I10 102 7

[NPOT'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKiinOHEpHOE 0OIIIECTBO
«3natensctBO «IIpocBenienue»

» dusuka, 8 knacc/ [Mepeimkun .M., IBanoB A.U., AKiimoHepHOE 0OIIIECTBO
«3parenbectBO «lIpocBenieHne»

» ®usuka, 9 knacc/ Iepeimkun .M., I'ytauk E.M., UBanoB A.U., [lerpoBa
M.A., AkunonepHoe oouectBo «3narensctBo «IIpocsemnienue

Co6opnuk 3am1a4 1o ¢usuke.7-9 kimaccel:yded. mocooue s
obmeo6pazoBar.opranuzanuii/B.1. Jlykamuk,E.B.MBanosa.-30-u31.-

M.:ITpocsemienue,2016

METOJJUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

Kamenenxuii C.E.,OpexoB B.Il.Meroauka permierus 3aaad 1mo Gpu3uke B
cpenueit mkose.-M.:IIpocsemenue, 1987

Kupuk JI.A.,I'enaenmreitn JI.O., [{ux FO.N.®uszuka 10 ki1.MeToandyeckue
marepuansl 1 yuurens.Ilon pegakuueit Opnosa B.A.M.:1Unekca,2005
Koposun B.A.,Jlemunosa M.JO.Metoanyeckuil CipaBOYHUK YUUTEIS
¢usuku.- Maemosuna 2003

Caypos 10.A.®u3znka :Mojenu ypokoB:KH. 17151 yuurens.-

M.:Ilpocsemienue,2005



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET

1.Komneknus L{OP http://school-collection.edu.ru

2.Komnekuus "EcTecTBeHHOHay4YHbIE IKCIIEpUMEHTHI" : Dr3nka
http://experiment.edu.ru

3.Mup ¢usuku: puznyeckuii sxkcnepumeHT http://demo.home.nov.ru

4.Cepsep kadenpst odment puzuku pusdaka MI'Y:puznueckuii NpakTUKYM U
neMoHcTtpauuu http://genphys.msu.ru

5.®uzuka B annmanusx.http://physics.nad.ru

6.BupTyanbHblii MeTOIMYECKUI KaOMHET yuuTelns GU3UKU U aCTPOHOMUHU
http://www.gomulina.orc.ru

7.Knaccuas ¢puzuka:cait yunrens ¢pusuku E.A.banaunoii http://class-

fizika.narod.ru
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