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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o (Qu3MKEe Ha YypOBHE OCHOBHOrO OOIIEro o0pa3oBaHUs
COCTaBJICHAa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMI K pe3yjbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOI 00pa30BaTENbHON IMPOrpamMMbl, MPEACTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€tom ¢eaepanbHON paboueil mporpaMMbl BOCIUTAHUS U
Konnenmuu npenogaBanust yueoHoro npeamera « Pu3nukay.

ConmepxaHue mnporpamMmbl IO (U3MKE HANpaBlIe€HO HAa (OpPMUPOBaHUE
€CTECTBEHHO-HAYYHOH TPAaMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 H3YYEHMs
¢u3MKN Ha AEATeTbHOCTHOM OcHOBe. B mporpamme mo ¢usmke yduThIBaroTCs
BO3MOXKHOCTH y4eOHOTO mpenmera B peanuzanuu Tpedoanuii ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METApeIMETHBIM pe3ysibTaTaM 00y4eHHs, a TAKKe
MEXIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[TporpamMma mo (u3HKe ycTaHaBIMBAET paclpesesieHne yueOHOro MaTepuana
1o rojam o0ydeHus (10 Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYEHHUs TEM, OCHOBAaHHYIO Ha JIOTHMKE Pa3BUTUS MPEAMETHOIO COACPKAHUS U
yuéTe BO3PACTHBIX OCOOCHHOCTEHN 00yJarommxcsl.

[IporpamMmma mo ¢Qusuke paszpaboTaHa ¢ LEIBIO OKa3aHUS METOTUYECKOU
MIOMOIIH YYUTENIO B CO3/IaHNU paboueii MporpaMmbl IO Y4eOHOMY TPEIMETY.

®dusuka SABISETCA  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3MUECKHUE 3aKOHBI JIe)KAaT B OCHOBE IPOIIECCOB
W SBIICHWM, H3y4aeMbIX XHUMHEH, Ouoioruei, acrpoHomueid U GU3UICCKOU
reorpaduel, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyuYHYI0 KapTHHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HaHMsI, TO €CTh CIIOCO0A MOJIyYEHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHHUS B CTPYKTYpe OOIIEro
o0pa3oBaHUs COCTOUMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYUYHOU TPaMOTHOCTH U
MHTEepeca K HayKe Y 00yJaronimxcs.

Wzydyenne ¢u3ukun ©Ha 0a30BOM ypOBHE TMpENIoJiaracT OBJAJCHHE
CIIEIYIOIMMU KOMIIETEHTHOCTSIMHU, XapaKTEPHU3YIOIMMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAYYHO OOBSCHATH SIBJICHUS,

e OIICHMBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS,

e UHTEPIPETHPOBaTH  JIaHHbIE M  HCIOJIb30BaThb  HAy4HbIE
JI0Ka3aTeNIbCTBA JUIs TOTY4ECHHS BHIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
ompenenensl B Konnenmuu mpenogaBanust ydeOHoOro mpeamera «Dusnka» B
oOpa3oBarenbHbIX opraHu3aunusx Poccuiickoit ®enepanuu, peaau3yroumx
OCHOBHBIE  00111€00pa30oBaTe/IbHbIE MPOTPAaMMbl, YTBEPKAEHHONW pElICHUEM



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

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

pa3BUTHE MPEACTABICHUI 0 HAYYHOM METOJIC IMO3HAHUSA ¥ (DOPMHUPOBAHHE
HCCIIEI0BATEILCKOIO OTHOIICHHUS K OKPY KAIOIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (DyHIaMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKH ¥ TEXHOJIOTHH;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIIEAYIONIUX 3a1aY:

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

NpUOOPETEHUE YMEHUIN ONMUCHIBATh U OOBSACHITh (U3UYECKUE SBJICHUS C
UCITIOJIb30BAaHUEM TOJTYYCHHBIX 3HAHUN;

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

pa3BUTHE YMEHUI HAOIOAATh MPUPOJIHBIC SBICHUS W BBITIOJHSITH OIBITHI,
nabopaTopHble pabOTBI M JKCHEPUMEHTAIbHBIC HCCIEAOBAHHUS  C
UCIIOJIb30BAHUEM U3MEPUTETBLHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padOThl ¢ MH(pOpMaIell PU3NUECKOTO COAEpPKaHUs,
BKJTFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JOCTHKCHUSX (PU3UKH, aHAIIN3 U
KPUTHYECKOE OIICHHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podheCCHOHATILHON JAeATEILHOCTH, CBI3aHHBIMH
C (U3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha
JTOCTIKCHUSIX (DU3UICCKON 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 §
KJ1acce — 68 yacoB (2 4aca B Hezento), B 9 knacce — 102 yvaca (3 yaca B HEJENIO).

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



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIMBUIYaJbHBIX OCOOCHHOCTEM
o0yJarommxcs, CIUCKa SKCIEPUMEHTAIbHBIX 3aJaHHi, MpeajaraéMblX B pamMKax
OCHOBHOTO TOCYapCTBEHHOTO dK3aMeHa 1Mo (U3UKe.



COAEPXKXAHUE OBYUEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe aBmwkeHME. MarepuanpHasg Touka. Cucrema OTcUéra.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOrO JBWKEHUA. PaBHOMEpPHOE HpPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMOJIMHEWHOEe JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['anues.

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

[lepBsiii 3ak0H HeroTona. Bropoii 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMN CyTIEpIIO3UIMH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHIa TPEHUS CKOJIBXKEHUS, 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 marepuasnbHON 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 Cui TSKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMJn. [loTeHIManbHas SHeprus cxxatou npyxxuHsl. Kunernueckas
sHeprus. Teopema 0 KHHETHYECKOW DHEPTHM. 3aKOH COXPAHEHHS] MEXAHUYECKOU
DHEPIUH.

Jemoncmpauuu.

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 PABHOYCKOPEHHOI'O IBUKEHUS.

HabGnronenue nBM>xXeHMs Tejla o OKPY>KHOCTH.

HaOmronenne MexaHn4ecKux siBICHUM, MPOUCXOISIIIINX B CUCTEME OTCUETA
«Tenexka» 1npu €€ pPaBHOMEDHOM M  YCKOPEHHOM  JBHKCHUH
OTHOCUTEIHHO KaOMHETa (PU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHUS Tela OT MAcChl Tella U ACHCTBYIOIIEH HAa HEro
CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aUMOJICHCTBHH TEJ.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMItysabca Mpu B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa P HEYIIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJibca Mpu adCOJIIOTHO YIPYTOM B3aUMOJCHCTBUMU.
HabGnronenue peakTUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYEeCKOM SHEPTrUuu PpU CBOOOTHOM MaJICHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU MPHU JABUKEHUH TeJIa MOJ IEHCTBUEM
MPY>KUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

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

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

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HaKJIOHHOM IUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYyTH OT BPEMEHU IPU PaBHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TMpPU PABHOYCKOPEHHOM JIBIDKCHHH 0O€3
HayaJbHOM CKOPOCTU IYTHU OTHOCATCS KakK PsJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE IPOMEXKYTKU BPEMEHU OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CUJIBI TPEHUSI CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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

Onpenenenue pabOThl CUJIBI  YIPYrOCTH TpU  THOABEME TIpy3a C
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

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. (CBOWCTBA MEXaHMYECKUMX BOJH. IIpomonbHble U



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

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

Jemoncmpayuu.

1. HaOmromenme xoneOaHWMil TeJI IIOJ JEHCTBHEM CHJIBI TSKECTH M CHIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6mroneHune 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.
AKyCTHYECKHI1 pe30HaHC.

o vk 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 3aBUCHUMOCTH 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 Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTh Mepuoja  KojeOaHuid
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH 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  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pacnpoctpaHenue cseta. 3atmeHus: Connua u Jlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpelomieHus cBera. [lonmHoe BHyTpEHHee
OTpaxkeHHE cBeTa. lcmonb30BaHME TOJHOTO BHYTPEHHETO OTpPaKCHHUS B
ONTUYECKUX CBETOBOJIAX.

Jlmaza. Xom myweir B JmH3e. Onrmueckas cuctema (oroammapara,
MHUKpOCKONIa M Tejieckona. ['ma3 kak onrThueckas cucrtema. bim3opykocTs u
JaJIbHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Onbitel HeloTona. CroxkeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucnepcus cBeTa.

Hemoncmpauuu.

[IpsiMONMHEIHOE pacpOCTPaHEHHUE CBETA.

OTtpaxeHue cBeTa.

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

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[TpuHun aevictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOIA.

10. Mopens rnasa.

11. Pa3noxenue 6enoro cBera B CIIEKTP.

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

Jlabopamopuvie pabomul u onvimel.

1. HccnegoBaHue 3aBUCUMOCTH yria OTPaKEHHUSI CBETOBOTO Jiyya OT YIUia

naJICHUs.

2. M3yueHue xapakTEepPUCTHK U300pKEHUS MPEAMETA B TIIOCKOM 3epKaje.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEIOMIIEHUs CBETOBOTO Jiyda OT yIJia

NaJICHUS] Ha TPAHULIE «BO3yX—CTEKIIOM.

4. lTlomyuyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIECH JTUH3BI.
Omnpenenenue (HOKYCHOTO PACCTOSIHUS U ONTHYECKOM CHIIbI coOuparomien
JIUH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OnBITBI IO BOCHPHUATHIO I[BETa MPEAMETOB MPU UX HAOIIOJICHUM Yepe3
I[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBbBIE SIBJICHHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue u noroiieHne cBera aroMoM. KBaHThl. JIMHeyaThie CIEKTPHI.
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PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PagnoaktuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

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

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3JIYyYEHHUS U HOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX Ta30B.

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. 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--00001IAOLINIT MOy b IPEIHA3HAYEH JIJIsl CUCTEMATHU3aluN
U 0000IIEHHS  TPEIMETHOTO  COJEPKaHMsI W OMbITa  JCSTEIbHOCTH,
npUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i1 NOJTOTOBKU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipn M3y4eHUH JAHHOTO MOJIYJIA PEaJU3yIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METaNpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  0o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPHUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMH OOBACHATH (PU3MUecKue
ABJICHUSI, TPUMEHSS T[OJyYEHHBbIE 3HAHHWS, pelmaTh 3ajJadyd, B TOM YHUCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[TpyHIMIIHATBEHO JEATEIBHOCTHBIM XapaKTep HAHHOTO pas3fellia Peau3yeTcs
32 CY€T TOro, 4Yro OOy4YalIlIMecs BBINOJHIIOT 33JaHus, B KOTOPHIX UM
IpeIaraeTcs:

HAa OCHOBE IIOJIyUEHHBIX 3HAHUW pacHo3HaBaTh M HAYYHO OOBACHATH
buznyeckue BICHUS B OKPYKAIOLIEH MPUPOe U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YHUCIIe 711 IPOBEPKH TMITOTE3 U MOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, TPAKTUUECKOIO NCIOJIb30BAHUS PA3IMUHbIX HCTOUHUKOB
HHEPrUM Ha OCHOBE 3aKOHA IPEBPALIEHMS U COXPAHEHUS BCEX M3BECTHBIX BUJOB
DHEPIUU.



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

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

B pesynbprare usyuenus UMK Ha YpOBHE OCHOBHOI'O OOIIEro 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMupoBaHbl CIEIYIONINE JIUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN
bu3nuecKoil HayKu;

— HEHHOCTHOE OTHOILIEHUE K JIOCTH)KEHUSIM POCCUNCKUX YUEHBIX--(PU3UKOB;

2) rpa’kaIaHCKOro U AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTHUYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM
JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHME BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JESITEIBHOCTU
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAayKd KakK MOIIHOIO HHCTPYMEHTa
ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN
KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON
NEeSATENbHOCTH;

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS M  3MOLUHUOHAJIBLHOIO
0J1aronoJIy4us:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TPAaHCIIOPTE, HA JOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopMupoBaHHOCTh HaBbIKa peQIIeKCUU, MNpPU3HAHUE CBOEro IpaBa Ha
OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTHBHOE y4YacTHE B PEIICHUM MPAKTUYECKHX 3a1ad (B paMKaxX CEMbH,
oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHON HAIPaBJICHHOCTH, TPEOYIOIMMX B TOM 4YHCIEC U (PU3NIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHUIO NMPODECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHMM Ui pEIIeHUs 3ajad B
00JIacTH OKpY»Karollel Cpeabl, IUIAHUPOBAHUSA IIOCTYNKOB U OILIEHKA UX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuum K HU3MEHSIOIIMMCS YCJOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

e — TMOTPEOHOCTh BO B3aUMOJCUCTBUU MPHU BBHIMOJHEHUU MCCIIECAOBAaHUN U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
ApYTux,

e — TIOBBIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTHh B (HOPMUPOBAHUH HOBBIX 3HAHWM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUIIOTE3bI O (PU3NUECKUX O0BEKTAX U SBICHUSAX;

e — OCO3HaHME JNePUIUTOB COOCTBEHHBIX 3HAHHUI U KOMIIETEHTHOCTEHW B 00JaCTH
bu3uKu;

e — IUIAHUPOBAHUE CBOETO PA3BUTHUS B NPUOOPETCHUH HOBBIX (HUIUUYECKHUX
3HAHUM;

e — CTpPEMJICHHEC aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMHMKH, B TOM YHCJIE C UCITOIb30BaHUEM (PU3NUECKUX 3HAHMIA;

e — OLEHKA CBOMX JCWCTBHH C YYETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydaronierocsi OyayT cpopMUpOBaHBI MeTANPeIMETHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbIC ISHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBUS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

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

BBISIBJISITh 3aKOHOMEPHOCTH U IIPOTHUBOPEUHSI B pacCMaTpUBAEMBbIX (paKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUH U IMPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO ¢ YUETOM CaMOCTOSTEIBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

UCIT0JI30BaTh BONPOCHI KaK MCCIIEOBATENbCKU HHCTPYMEHT ITO3HAHMS;
IPOBOJUTH 10 CAMOCTOSITENIBHO COCTABJIIEHHOMY IUIaHY OIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PUZUUYECKOTrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M JOCTOBEPHOCTb HH(OPMALHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEJOBAHUS UITU IKCIIEPUMEHTA;

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

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh MPEANOI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmaunmeii:

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

aHAM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU TpaduKoi M MX KOMOWHAIIASMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7€ OOCYXIEHUS Yy4eOHOro Marepuaia, pe3yJbTaToOB J1a0OpaTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
O1arokeIaTeIbHOCTH OOIICHUS;



COMOCTABIISAITh CBOM CYXAEHUS C CYXACHUSAMU JPYIMX YYaCTHUKOB
Juanora, oOHapyKMBaTh Pa3IUYUe U CXOACTBO MO3UIIHI;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAX;
nyOIMYHO NPEACTABIATh PE3YIbTAThI BBIIIOJHEHHOTO (PU3NUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0BAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MpPEUMyIlecTBA  KOMaHIHOM U
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTIKEHUIO: paclpeiesaiTh poiH, OOCYKIaTh MpPOLECCHl U
pe3yabTaThl COBMECTHOM pabOTHI, 0000I1aTh MHEHUSI HECKOJIBKUX JTFO/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 B3aUMOJICUCTBUS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

BBISBJISITH MIPOOJIEMBI B JKU3HEHHBIX M YUYE€OHBIX CUTyalMsIX, TPEOYIOIINX
JUIs pelieHns (U3NYECKUX 3HaHU;

OPUEHTUPOBAThCS B  PANIMUHBIX MOAXOAAX MPHUHATUS  pPELICHUN
(MHIMBUAYaIbHOE, MPUHATHE PEUIeHUS B TPYIIE, NPUHITHE PEIICHUM
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYHOCTEM, apryMEeHTUPOBATh NIpeIjiaraéMble BAPUAHTHI pELICHUM;
nienatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a pEUICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

JaBaTh aJICKBaTHYIO OLIEHKY CUTyalluy U Npejiararh IjaH €€ U3MEHEHNS],
OOBSACHATh NPHUYMHBI  JOCTHXKEHUS (HEIOCTH)KEHHS])) Pe3yJIbTaToOB
NEesATEeIbHOCTH, JaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIITOJHEHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIeJId U YCIOBUSAM;

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



npu3HaBaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUU (PU3UUECKHUX 3a/1a4 WIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE XK€ IIPABO APYroro.

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
(ympyrasi, mjacTuueckas), TPEHHE, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KoieOaHus u
BOJIHBI, 3BYK, WH(Pa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJU30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCIYCKaHUs U MOIJIOLIECHUS, alibda-, OeTa- U raMma-u3Iy4eHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE UM HEPaBHOMEPHOE MPSIMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE MPSMOJIMHEHHOE JBUKEHUE, CBOOOIHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOaHUsI), PE30HAHC, BOJHOBOE JBMKCHHUE, OTPaKCHHE
3ByKa, NPSIMOJMHENHOE pacClIpOCTPAaHEHUE, OTPAKEHHUE U IPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe Oeoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOaKTHBHOCTb, BOSHUKHOBEHUE JMHEWYATOTO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYy’)KarolieM Mupe (B TOM uuciie (PuU3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIUBBI, IBUXKEHUE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKHUBBIX OPraHU3MOB, BOCHPHSITUE 3BYKOB IKHUBOTHBIMH,
3eMJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SBJICHUS B TPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMUMOTO,
yIbTPA(HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaMOaKTUBHBIN (OH, KOCMHUYECKHE JIY4YH, DPATAOAKTHBHOE H3ITYyUCHUE
NPUPOJIHBIX MHUHEPAJOB, JEUCTBUE PAAUMOAKTUBHBIX W3IyYEHUNH Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIJCIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (HU3UUYECKHUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHBIE CBOICTBA TN M (PU3NUYECKUE SIBICHHUS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpeqHSS U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHS, CWIa YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeJla, HUMIYJIbC Tela, HWMIIYJIbC CHJIBI,
MEXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCKas »JSHEpIus,
NEPUOJ U 4acTOTa KoueOaHul, JIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA
TOHA, CKOPOCTb CBETA, MOKA3aTelb MPEJIOMIICHUS CPE/Ibl), P OMHCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOIB3YEMBIX BEIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMUYMHY C APYTUMHU BEJIMYHMHAMH,
CTPOUTH IPaPUKU U3yUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIUI CYNEPIO3UIMH CHJI, MPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPAaHEHHsI UMITYJIbCA, 3aKOHBI OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUChIBAaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOLECCHl M CBOMCTBA T€Jd, B TOM YHUCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTH OOBACHEHHWE H3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOil Ha 2—3 M3y4YEHHBIX CBOMCTBA (PU3MUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3adaud (OMHMparIIHecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONbB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBHE, BBISBIIATh HEJOCTAIOUIME WJIM M30BITOYHBIE JTaHHbIE, BHIOUPATh
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJISl PEILIEHHUs, TPOBOJIUTh PACUEThl U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJb3ySl ONHCAHWE HCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  NPEAINOJIOKEHNE, OLEHUBAaTh MPABWIBHOCTH MOpPsJIKa
NPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢dusznyeckux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXpaHEHHUsl HHEPrHH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUN MPYKHMHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIMHEHHOE pacIipOCTpaHEHUE CBETa,
pa3ioxeHue Oeloro CBeTa B CIEKTP, U3YUCHHE CBOMCTB M300paKeHHsS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHHs TMpeaMera B coOuparomien
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
o0Opy/OBaHUS, ONHUCHIBATH XOJ OMbITA W €r0  Pe3yJbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

POBOANUTH MPU HEOOXOAUMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOill BelIMuuHBl ((POKyCHOE paccTOosHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAHME 3aBUCHUMOCTEH (U3HUECKUX BEIUYHUH C
UCIIOJb30BAaHUEM TPSMBIX HM3MEPEHUH (3aBUCUMOCTH MYTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepuoja
KOJICOaHUI MaTeMaTU4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpaKeHUs CBETa OT yria MaJCHUs W yria MPEeIOMIICHHS OT yrJia
NaJeHNs). T[UIAHUPOBATh HCCIIENOBAaHUE, CaMOCTOSITENIbHO COOMpaTh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONHIl U TPaPUKOB, JI€TIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

NPOBOJANTH KOCBEHHBIE W3MEpeHUs1 (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tela TpH pPaBHOYCKOPCHHOM IBWKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUsSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOro U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKAas CWJIa COOMparome JIMH3bL, PaJAMOAKTHBHBIA  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAUCHUE BEJIMYMHBI U aHAJIM3UPOBATh MOJYYCHHBIC PE3YIbTAThI C YIETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

cOOJII01aTh MpaBUjIa TEXHUKU 0€30MaCHOCTH P padoTe ¢ 1a00paTOpHBIM
000pyI0BaHUEM;

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



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJENb AaTOMa, HYKJIOHHas
MOJIENIb ATOMHOTO S11pa;

XapaKTEepU30BaTh NPUHIUIOBI JEHCTBUA H3YyYEHHBIX MNPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha HX ONHUCaHUA (B TOM YHUCIIE:
CIOUAOMETP, JATYMKU IIOJOKEHHMSI, PACCTOSHHUS W YCKOPEHHs, paKeTa,
9XOJIOT, OYKH, TMepHuckomn, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKOMN, JO3UMETP, Kamepa BuibCcoHa), HCHONB3ysS 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUMH M HeoOXoauMble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHX IPOLECCOB
IpU PEIIEHUU Y4eOHO--MPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBbI IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
MPaKTUYECKOTO HCIMOIb30BaHUS (DU3MYECKMX 3HAHUUW B IIOBCEJIHEBHOM
XKU3HH 17151 oOecrniedeHnsi 0€30MacHOCTU MpU 0OpallleHuu ¢ MpudopamMu U
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 30POBbSI M COOIIOACHUS
HOPM KOJIOTUYECKOT0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYILIECTBISATh MOUCK HMHPOpMAMU (PU3UYECKOTO COJACpKAHUSI B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3apOC, HAXOAUTD
IyTH ONPEAEIICHUs IOCTOBEPHOCTU MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh MPH BHINOJHEHUH YUE€OHBIX 3a/laHUi Hay4YHO--TIONYJISPHYIO
JauTepaTypy  (pU3MYECKOro  coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaieTh NpUuéMaMHu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpPMallMM U3 HECKOJbKUX HCTOYHUKOB (DHU3MUECKOrO COAEpIKaHMS,
yOJMYHO MPEJICTABIATh PE3YIbTaThl MPOESKTHOW WIIA MCCIIEOBATENBCKON
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHHE TMpe3eHTalel ¢ y4éToM OCOOCHHOCTEH ayauTOpuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
9 KIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pa3zgen 1. Mexannueckue siBJICHUA
11 MexaHHYeCKOE ABUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmorexa [IOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAnMOACHCTBIE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 0 3
3aKOHEI COXpAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuyeckne KoJje0aHUS U BOJTHBI
bu6mmorexa [IOK
2.1 M 7 0 3
CXAHMHECKHE KOTCOAHHA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M . 8 1 3
CXAHH'CCKHE BOTHEL. 3BYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTPOMAarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJTHBI
31 DNEeKTpOMarHUTHOE MOJIE U 5 0 9 bubnnoreka [JOK
' JIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6

Pa3zgen 4. CBeToBbI€ AABJICHUSA



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 PacIpOCTPaHECHHS CBETA 6 2 bubmoreia OK
' pacHpocTp 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 CIIEKTP 3 2 httos://m.edsoo.ru/7f41ada6
Htoro no paznemny 15
Paznen 5. KBaHnTOBBIE SIBJICHUSA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTPOCHIE ATOMHOIO AP 6 1 https://m.edso0o.ru/7f41a4a6
bu6mmorexa [IOK
5.3 S nepHble peakiuu 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nes 6. [loBTOpuTEe1bHO-0000 1AM MOYJIb
6.1 [ToBTOpeHue n 0000IIeHNHE COACPIKAHUS 9 9 bu6mmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edso00.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

9 KIIACC
KonuyecTBo yacos DJIEKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero H3yYEeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 MexaHuueckoe IBUKEHHE. 1 0 0
MarepuanbHasi TOUYKa 02.09.2023
5 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 0 0 bubnunoreka LIOK
MEXAHUYECKOI'0 JIBIKECHUS 05.09.2023 | https://m.edsoo.ru/ff0ad474
3 PaBHOMeEpHOE npsMoOJIMHEIHOE 1 0 0 bubnnorexa [JOK
IBIDKEHUE 07.09.2023 = https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE NPAMOIUHENHOE
4 nBuxeHue. CpellHsasl © MTHOBEHHAs 1 0 0 09.09.2023
CKOPOCTh
5 [IpssMOnMHENHOE paBHOYCKOPEHHOE 1 0 0 bubmmnoreka HOK
JBUKEHHE. Y CKOpEHUE 12.09.2023 = https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO
. 1
6 PaBHOYCKOPEHHOTO JTBMKEHUS 0 0 14.09.2023
I'paduk ckopoctu
JlaGopatopHas pabota "OnpezneneHue
7 YCKOPEHHUS Tea Mpu 1 0 1 bubmmnoreka [JOK
PaBHOYCKOPEHHOM JIBFXKCHHH T10 16.09.2023  https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1u1ockocTh"”
8 CBoboanoe nagenue tei. OnbIThl 1 0 0

Tanmunes

19.09.2023



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

bubnunoreka LIOK

o obOparmenus. JInHeitHas U yrioBas 21.09.2023  https://m.edsoo.ru/ff0ael76
CKOPOCTH
10 LleHTpOCTpEeMUTETHHOE YCKOPEHHE
23.09.2023
11 ITepBbsiii 3akoH HeroToHA. BekTop bubmuorexa [JOK
CHJIBI 26.09.2023  https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubmmoreka [JOK
PaBHOpelicTBYIOIIAS CHITa 28.09.2023 | https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH HeroToHa. Bbu6mmoteka [JOK
Cymneprio3unus Cu 30.09.2023  https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha IpUMEHEHUE bubnnorexa [JOK
3akoHOB HploTOHA 03.10.2023  https://m.edsoo.ru/ff0aeb6e
1 G ynpyroctit. 3axoi [y 05.10.2023 E;I[?sj?lljr%?ee;(;gr(a/l:anecaZ
16 Pemenue 3amau nmo teme «Cuita
YIPYTOCTHY 07.10.2023
17 JlaGopatopHas pabota «Onpeznenenue bubmuoreka [IOK
YKECTKOCTHU TIPYKUHBI» 10.10.2023  https://m.edsoo.ru/ffO0aee28
bubnuotexa [JOK
18 Cina Tperis 12.10.2023 https://m.edsogru/fanf738
19 Pemrenne 3amgad mo teme «Cuna bubnunorexa LIOK
TPEHUS» 14.10.2023  https://m.edsoo.ru/ff0afa26
20 JlaGopatopHas pabota "OnpezneneHue bubmuorexa [IOK
Kod(dUIIMEeHTa TPEHUS CKOIbKCHHUS " 17.10.2023  https://m.edsoo.ru/ffOaf8be
21 Pemenue 3aga4 no teme "3aKoHbI but6mmoreka [IOK
Hororona. Cuna ynpyroctu. Cuna 19.10.2023  https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e

TpeHus"

Cuita TSHKeCTH U 3aKOH BCEMHPHOI'O

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubamorexa LIOK
' P 8 21.10.2023  https://m.edsoo.ru/ff0af044
naJICHUS
Ypok-koHpepenius "J[BrkeHue Tel

23
BOKPYT IPaBUTAILIMOHHOTO LIEHTpa 94.10.2023
(Conneunas cucrema). ['amakTukn"

Pemenue 3amau o teme "Cuna
24 TSDKECTH 1 3aKOH BCEMHUPHOTO bubmmorexa [JOK
. P 26.10.2023  https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 [IepBas kocMHuueckas CKOPOCTb. Bbu6mmoteka [JOK
HesecomocTs 1 neperpy3ku 28.10.2023  https://m.edsoo.ru/ff0af33c
PaBHOBecue MarepuabHON TOUKH.

26 AOGCOIIOTHO TBEPIOE TEIIO. bubnnorexa [JOK
PaBHoBecue TBEpHOTO TENA C 07.11.2023  https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOW OChIO BpalllCHUS

27 M .

oMeHT cuibl. LleHTp TsokecTH 09.11.2023

28 Pemenue 3agau mo reme "MomeHT bubmmoteka IIOK
cuibl. LlenTtp Tsxectn" 11.11.2023  https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe

29 o Teme "MexaHu4ecKoe TBUKCHUE bubmmorexa [JOK

' e ' 14.11.2023  https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTpomnpHas pabota mo Teme
30 "MexaHH4YeCKOe JIBIKECHUE bubmmorexa [JOK
oo A ' 16.11.2023  https://m.edsoo.ru/ffob0Bec
Bzaumopeiicteue Ten"

31 Nmnynbee Tena. Umnynbse cuiiel. 3aKoH bu6muoreka [JOK

COXpaHEHHUsI UMITYJIbca. YTIPYroe u 18.11.2023  https://m.edsoo.ru/ffOb07fa



https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa

HEYyIpPYroe B3auMOJACHCTBUE

Penrenue 3amad mo teMe "3akoH

bu6nmoreka [IOK

32 COXpaHEHHUs UMITysbca' 21.11.2023  https://m.edsoo.ru/ff0b096¢c
Ypok-koHpepeHius "PeakTuBHOE
33
JIBIDKCHHE B MIPUPOJIC U TEXHUKE" 23.11.2023
bubnunoreka LIOK
34 Mexartieckas paboTa i MOILHOCTE 25.11.2023 https://m.edsoo.ru/ff0b0as4
35 PaGota cuIbI TSDKECTH, CHIIBI bubmuoreka [IOK
YIOPYTOCTH U CUJIBI TPEHUS 28.11.2023  https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «Onpenenenue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JIBH)KCHHH TeJla 110 30.11.2023
TOPU30HTAIILHOM MOBEPXHOCTH»
37 CBs13b SHEpruu U padoThI.
[ToTeHumanbHas FHEPrus 02.12.2023
38 Kunernueckas sneprus. Teopema o bubmuoreka [IOK
KHHETHYECKOW SHEPTUHU 05.12.2023  https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI SHEPTUU B
MEXaHUKe 07.12.2023
40 JlaGopaTtopHast pabora «3yuenue bubmuoreka [IOK
3aKOHA COXPAHEHUsl SHEPT UM 09.12.2023  https://m.edsoo.ru/ff0b12fe
41 KoisebarensHOE IBMKEHNUE U €T0 bubnunorexa LIOK
XapaKTepUCTUKU 12.12.2023 = https://m.edsoo.ru/ff0b1858
42 3aryxaromiue KoueoaHus. bubnmnoreka [JOK
Brinyxennsie koneOanus. Pezonanc 14.12.2023 = https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil U NPy KUHHBIA
MasiTHUKA 16.12.2023
44 VYpok-uccnenoBanune «3aBUCUMOCTh but6mmoreka [IOK



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

nepuojia KojaeOaHuii OT KECTKOCTH
MPYKUHBI U MAacChl IPy3a»

19.12.2023

https://m.edsoo.ru/ff0b197a

45

46

47

[IpeBpamienue 3Hepruu npu
MEXAHNYECKUX KOJIeOaHUIX

JlaGopaTtopHas pabora «OnpeneneHue
4acTOTHI U IEpUOJIa KoJIeOaHMit
NPYKUHHOTO MasITHUKa

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH TIEpHoJIa KOJIeOaHHi
rpy3a, MOJBEIICHHOTO K HUTH, OT
Macchl rpy3a»

21.12.2023

23.12.2023

26.12.2023

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

bubnunoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue Boiabl. CBOWCTBA
MeXaHM4eCKUX BOJIH. [IpogosibHbIE 1
MOTIePEYHbIE BOJHBI

28.12.2023

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

49

VYpok-koHpepenius "MexaHnuueckue
BOJIHBI B TBEPAOM TEIIE.
CelicMuueckue BOIHBI"

30.12.2023

50

51

3ByK. PacnipocTpaneHnue u oTpaxkeHue
3BYyKa

Ypok-uccnenoBanue "Habmronenue
3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

09.01.2024

11.01.2024

52

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC

13.01.2024

53

54

VYpoxk-koHpepennus "YapTpa3ByK u
uH(pa3ByK B IpUpOJIE U TEXHUKE"
[ToaroroBka Kk KOHTPOJILHOU paboTe
110 TeMe "3aKOHbI COXPaHEHHUS.

16.01.2024

18.01.2024

bubnunorexa LIOK
https://m.edsoo.ru/ffOb23ca

but6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0



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
https://m.edsoo.ru/ff0b25f0

Mexanuueckue KojieOaHus U BOJIHBL"

KonTponbhas pabota no teme

55 "3 .M
AKOHBI coxpaHeHH';'I E€XaHUYECKUE 90.01.2024
KoJIe0aHUs U BOJIHBI
56 DJIEKTPOMAarHUTHOE I0JIE. bubmmoreka [JOK
DJIEKTPOMarHUTHbIE BOJIHBI 23.01.2024  https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
25.01.2024
Ypoxk-koudepenuus "Llkana
58 ANEKTPOMATHUTHBIX BOJIH. bubnnorexa [JOK
Hcnonp3oBanue 37€KTPOMarHUTHBIX 27.01.2024  https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
Vpok-uccnenosanue "MU3yuenne
59 CBri)fICTB KT OMarHI/m{):IIX BOJIH C bubmorexa HOK
P " 30.01.2024  https://m.edsoo.ru/ff0b2c6c
MOMOIIbI0 MOOMIIBHOTO TesleoHa
Pemenue 3a1au Ha onpe/eneHue
60 i
YacTOTHI U JJTUHBI AJIEKTPOMArHUTHOM 01.02.2024
BOJIHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.
61 CxkopocTb cBeTa. BomHOBBIE CBOICTBA brbmmorexa LTOK
P ' 03.02.2024  https://m.edsoo.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 pacnpocTpaHeHue CBeTa. 3aTMECHHS bubmorexa [JOK
' 06.02.2024  https://m.edsoo.ru/ff0b3658
Connua u Jlynst
3aKOH OTpaXEHUs CBETA. 3epKaia.
63 Pemenue 3a1au Ha MpUMEHEHHE Bubmorexa IOK
08.02.2024  https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKCHHSI CBETA
64 [Ipenomienue cera. 3aKoH bubmuotexa [JOK
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IPEJIOMJICHUS CBETa 10.02.2024  https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpakeHUE
65 cBeta. Mcronb30BaHKE MOJIHOTO bubmuorexa [JOK
BHYTPEHHET0 OTPa)KEHUs B 13.02.2024 = https://m.edsoo.ru/ffOb3c5c
ONITHYECKUX CBETOBOJIAX
JlaGopaTopHnas pabota
"UccnenoBanre 3aBUCUMOCTH yIJia
66 MIPEIIOMIICHUS CBGTOB'(')FO Jayda OT yriia 15.02.2024
NaJICHUS Ha TPaHUIe "BO3TyX-
cTekiao""
Ypok-koHpepennus "Hcnons3oBanue
67 MOJIHOTO BHYTPEHHETO OTPAXKCHHUS:
CBETOBO/IbI, OITUKOBOJOKOHHAs 17.02.2024
CBsI3p"
bu6nmnorexa LIOK
08 JlHsp. OmTHICCKaS CHTA THH3HI 20.02.2024  https://m.edsoo.ru/ff0b3f2c
. bubmuoreka [IOK
o9 Hoctpoetiite H300pakKeHHi B THi3aX 22.02.2024  https://m.edsoo.ru/ff0b444a
JlaboparopHas padota "Onpenenenue
70 q)OKyEHorf) paCfJ)TOSIHI/IS{ u O?IT?/I%CKOI?I bubmmorexa [TOK
. 27.02.2024  https://m.edsoo.ru/ff0b4206
CHJIBI COOMPpArOIICH JTUH3HI"
7 Ypok-koHpepenmus "OnTudeckue bubmmoreka [JOK
JMH30BbIe TPUOOpPH" 29.02.2024  https://m.edsoo.ru/ff0cOa7e
79 I'ma3 xak onTuyeckas cucrema. but6mmorexa [IOK
3peHue 02.03.2024 = https://m.edsoo.ru/ff0b4684
73 VYpoxk-konpepennus "JledekTs
3penus. Kak coxpanuts 3penue"” 05.03.2024
74 Paznoxxenne 6emoro cBeTa B CIEKTP. bubmuotexa [JOK
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Onbitel HetoToHa. Croxxenue 07.03.2024  https://m.edsoo.ru/ff0cOf4c
CHEKTpaJIbHBIX 1[BeTOB. [lucnepcus
cBeTa
JlaboparopHas pabota "OnbITHI 11O
Pa3I0KEeHUI0 OEJIOT0 CBETa B CIIEKTP H
75 BOCIIPUATHUIO LIBETA MPEIMETOB IIPU UX bubmorexa LIOK
12.03.2024 = https://m.edsoo.ru/ff0cOe2a
HAOJII0/ICHUH Yepe3 [IBETOBBIE
buabTpH"
VYpok-npaktukym "BoiHoBble
76 i :
CBOMCTBA CBETA: IUCIIEPCHUSI, 14.03.2024
uHTepepeHms u auppaxus”
77 OmnbiTel Pezepdopaa v mianerapHas bubnnorexa [JOK
MoJieIb aToMa 16.03.2024 = https://m.edsoo.ru/ff0c12a8
78 ITocrynarel bopa. Monens atroma
bopa 19.03.2024
Hcnyckanue v noriomeHne cBera
79 aroMoM. KBantsl. JIuHeiuarsie bubmorexa LHOK
21.03.2024  https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukyMm "Habmronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUs" 23.03.2024  https://m.edsoo.ru/ff0c1550
81 PagnoakTUBHOCTE U €€ BUIBI bubmmorexa TIOK
04.04.2024  https://m.edsoo.ru/ff0c1672
82 Ctpoenne atomHoro siapa. Hykinonnas bubnuotexa [JOK
MOJEIb 06.04.2024 | https://m.edsoo.ru/ff0c18ac
83 PanuoaxkTuBHBIE TPEBpAIICHHUS. bubmuorexa [JOK
H3oTombl 09.04.2024  https://m.edsoo.ru/ff0clal4
84 Pemenue 3agau o teme: but6mmoreka [IOK
"PaguoakTUBHBIE IIpEBpalieHus" 11.04.2024  https://m.edsoo.ru/ffOclb4a
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85

[Iepuon nonypacnana

13.04.2024
VYpok-koH(pepenuus "PaguoakTuBHbIC
86 I/I3IjIy‘-IeHI/I:Ib Bipnpone, ME/IUIIMHE, bubmmorexa LJOK
" 16.04.2024 = https://m.edsoo.ru/ff0c2126
TEXHUKE
SnepHble peakuyu. 3aKOHBI
87 C(;HXII))aHeHII/I)}I 3aI;HILOBoro 1 MaccoBOTO bubmorexa LOK
18.04.2024 = https://m.edsoo.ru/ff0c1c58
yucell
88 DHeprusi CBs3U aTOMHBIX siaep. CBs3b bubmmoreka [JOK
MaccChl ¥ SJHEPTUU 20.04.2024  https://m.edsoo.ru/ffOcld7a
89 Pemenue 3amau no reme "Snepueie
peakiuu" 23.04.2024
90 Peakunu cuHTE3a M JIETICHUS SIAEP. bubmuoreka [IOK
Ucrounuku sueprun CosHIa U 3BE3]T 25.04.2024  https://m.edsoo.ru/ffOc1e88
Ypok-koHpepenus "Anepuas
91 JHepreruka. Jlencreus
paZOaKTUBHBIX U3ITy4YEHUH HA KUBBIE 27.04.2024
OpraHu3Msl"
[ToaroroBka Kk KOHTPOJIBHOM paboTe
92 10 TeMe "DJIEKTPOMarHUTHOE TOJIE. bubmmnoreka HOK
DIIEKTPOMArHUTHBIE BOJTHBI. 30.04.2024  https://m.edsoo.ru/ff0c223e
KBanToBsble siBaeHuUs"
KonTponbhas pabota no teme
93 "DneKTpOMarHuTHOE MOJIE.
ONEeKTPOMAarHUTHHIE BOJIHBI. 02.05.2024
KBanToBsble siBaeHuUs"
94 [ToBTOpeHue, 0600IICHHE. but6mmorekxa [IOK
JlabopatopHble pabOTHI 110 KypCy 04.05.2024  https://m.edsoo.ru/ff0c245a



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
https://m.edsoo.ru/ff0c245a

"Bzaumoneicraue tea"

IToBTOpenue, 0600IeHNE. Permenue

95 aCUYETHBIX U KQUECTBEHHBIX 34124 I10 1 0 bubnnorexa LHOK
P " " 8 07.05.2024  https://m.edsoo.ru/ff0c2572
teme "TemnoBsie Mpoueccol
IToBTOpenue, 0600IeHNE. Permenue
96 AaCYETHBIX U KAYECTBEHHBIX 3a1a4 110 1 0 bubnnorexa LHOK
P A . 11.05.2024 | https://m.edsoo.ru/ff0c2a22
teme "KIIJ] TermioBbIx gBuraresei"
IToBTOpeHue, 0600IIeHNE. Permenue
97 aCYETHBIX U KAYECTBEHHBIX 3a1a4 110 1 0 bubmorexa HOK
P A 14.05.2024  https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anexTpoycTaHOBOK"
[ToBTOpenue, o6o0IICHNE.
98 JIaGopatopHsle pabOTHI 110 KypC 1 1 buGnuorexa [IOK
" PaTOPHEIE P " pey 16.05.2024  https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBIIEHUS
[ToBTOpenue, 06061meHue. Padota ¢
99 TEKCTaMH 110 TeMe "3aKOHBI 1 0 bubnmorexa [JOK
" 18.05.2024 = https://m.edsoo.ru/ff0c2d6a
COXPAHCHHS B MEXaHHUKE
[ToBTOopenue, o6o0mmenue. Padora ¢
100 Tekcramu 1o TeMe "Koiebanus u 1 0 bubnmorexa [JOK
" 21.05.2024  https://m.edsoo.ru/ff0c2e82
BOJIHBI
IT , 0000 . Pab
100 | rexcramm mo Tewe "Coctomsie ) 0 uGnmorexa [IOK
" 23.05.2024  https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHue. Pabora ¢
102 TEKCTaMU 10 Ten{e KBanrtoBas u 1 0 95.05.2024
saaepHas pu3uKa
OBIIEE KOJIMYECTBO YACOB I10 102 97

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

» ®usuka, 7 knacc/ [lepeimkun .M., IBanoB A.U., AKinOHEpHOE 00IIIECTBO
«3narensctBO «IIpocBenienue»

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

» ®usuka, 9 knacc/ Ieppimkun .M., I'ytauk E.M., UBanos A.U., [lerpoBa
M.A., AkunonepHoe o6mectBo «M3natensctBo «IIpocsemnienue

Co6opnuk 3am1a4 1o ¢usuke.7-9 kimaccel:yded. mocooue s
obmeo6pazoBar.opranuzanuii/B.1. JIykamuk,E.B.MBanosa.-30-u3.-

M.:ITpocsemienue,2016

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

Kamenenxuii C.E.,OpexoB B.Il.Meroauka permierus 3aaad 1mo Gu3uke B
cpenneit mkose.-M.:IIpocsemenue, 1987

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

Caypos 10.A.®u3znka :Monenu ypokoB:KH. 115 yunrens.-

M.:IIpocsemienue,2005



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBHI U PECYPCBI CETH
MHTEPHET

1.Komnekmus LTOP http://school-collection.edu.ru

2.Komnekuus "EcTecTBEHHOHAy4YHbIE IKCIIEpUMEHTHI" : Dr3nKa
http://experiment.edu.ru

3.Mup dusuku:pusndeckuii sxcriepument http://demo.home.nov.ru

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

5.0wusuka B anumarmsx.http://physics.nad.ru

6.BuptyanbHbiil MeTOAMYECKUN KaOMHET yunuTess GU3UKUA U aCTPOHOMUU
http://www.gomulina.orc.ru

7.KnaccHas ¢usuka:cait yunrtens ¢usuku E.A.banmunoii http://class-

fizika.narod.ru



