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MNOACHUTEJBHASA 3AIINCKA

AnantupoBaHHas pabodas mporpamMma il OOyYaromIMXCsl C TSKEIbIMU
HapylIeHUsIMU peun ydyeOHoro mnpenmera «®Dusuka» (mpeameTHas 00J1acTh
«EcTecTBeHHO - Hay4yHBIE TPEAMETH») HAa YPOBHE OCHOBHOTO OOIIEro
00pa30BaHMsI COCTaBJICHA HA OCHOBE CIIEAYIONMIUX TOKYMEHTOB:

- Menepanbublii 3akoH oT 29 nekadbps 2012 r. Ne 273-®3 «O06 obpa3oBaHuM B
Poccniickon @enepanumy;
- Ilpuka3z MunucrepctBa npocsemnieauss PO or 31 mas 2021 r. Ne 287 «O6
YTBEPXKACHUHM (PEeIepaTbHOTO TOCYAapCTBEHHOTO 0O0pa30BaTEIbHOIO CTaHIapTa
OCHOBHOTO 00111er0 00pa30oBaHUs;
- [locranoBnenune ['MaBHOrO rocy1apCTBEHHOIO CaHUTApPHOro Bpadya Poccuiickon
®enepauun ot 28.09.2020 Ne 28 «O06 yrBepxkaeHun caHutapHbix npasui CII
2.4.3648-20 «CaHUTapHO-3MUIEMHUOJIOTHUECKIE TPEOOBaHUS K OpraHU3AIMIM
BOCIHUTAHUA U O0yUEHUs, OTJbIXa U 03JJOPOBIICHUS ACTEH U MOJIOJEKI;
- ApjanTtupoBaHHasi OCHOBHas o0Opa3oBaTelbHas IporpaMMa OOydaroluxcsl ¢
TsDKEJIBIMU HapyiieHussMu peun (Bapuant 5.1) (Ilpunoxenue x mpukazy Ne 10 ot
12.01.2023 1.);
- Wemenenus B AOIl OOO oOpa3oBaHusi OOy4YaOIIMXCA C TSHKEIBIMU
HapymeHussMu peun (BapuanT 5.1) MBOY «COIII Ne 1 r. ®okuno» (IIpunoxenue
Ne 13 k npukazy Ne 141 ot 27.08.2024).

®duzuka SABISIETCA CHCTEMOOOPAa3ymoIIMM I €CTeCTBEHHO-HAyYHBIX

y4€OHBIX MPEIMETOB, IOCKOJIBKY (PU3HUECKHUE 3aKOHBI JIeXKAaT B OCHOBE IPOILIECCOB
W SBIICHWM, H3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYECKON
reorpagueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYI0 KapTHHY MHpa,
IpeloCTaBsieT HauboJiee SICHble O0pa3lbl MPUMEHEHHUS HAay4dHOrO METOJa
MO3HAHUA, TO €CTh CII0CO0A MOTYyYEHHUsI JOCTOBEPHBIX 3HAHUI O MUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOUT B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOH TPaMOTHOCTH U
MHTEpeca K HayKe y 00yJaromuxcsl.

WN3yyenue @u3ankun Ha 0a30BOM YpOBHE MPEIINOJIaraeT OBJaJCHUE
CIIEIYIOIMMH KOMIIETEHTHOCTSIMHU, XapaKTEePHU3YIOIUMU €CTECTBEHHO-HAYUYHYIO
I'PaMOTHOCTb:

e HAyYHO OOBACHATD SIBJICHUS;

e OIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIIEI0BAHNUS;

e UHTEPIPETHPOBATH  JaHHbIE W  HCIOJB30BaTh  HAy4YHBIC
JI0Ka3aTeNNbCTBA JUIs TOTY4CHHS BHIBOJIOB.

[lenn wu3yueHuss (PU3MKUM Ha YpPOBHE OCHOBHOTO 00IIero o6pa3oBaHus
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusuka» B
oOpa3oBarenbHbIX opraHuzanmsx Poccuiickoit @exnepanuu, pean3yOMKUX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOTPAMMBI, YTBEPKIEHHON pElICHHEM



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
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMUpOBaHHE HAyYHOTO MHPOBO33PEHHUS KaK pe3yjabTaTa H3ydYCHHUs
OCHOB CTPOCHHMSI MaTepHH U (PyHIaMEHTAIbHBIX 3aKOHOB (DU3HUKHU;
(dbopMUpOBaHHE TPEJCTABICHHA O PO (U3MKH ISl Pa3BHTHSA APYTHX
CCTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTHIA;

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

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIONIUX 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 DEIICHUS MPOCTEUINUX pacUYE€THBIX 3alad ¢
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 podeCCHOHATILHON JIeSTeILHOCTH, CBI3aHHBIMU
C (GU3NKON, W COBPEMEHHBIMH TEXHOJIOTHSIMHA, OCHOBAaHHBIMH Ha
JTOCTIKCHUSIX (DU3UICCKON HAYKH.

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

oOpa3zoBanust OTBoAUTCS B 9 Kiacce — 68 wyacoB (2 yaca B HEIENHO).
[Ipennaraemeiii B mporpamMme 1o (U3NKE TMEpedYeHb JTaOOpaTOPHBIX pPadOT U
OTIHITOB HOCUT PEKOMEHATEIIbHBIN XapaKTep, yUUTeb JeiacT BEIOOP MPOBEICHUS
7ab0opaTOpHBIX PabOT M OMBITOB C YYETOM HWHIUBUIYAIBHBIX OCOOCHHOCTEH



O6y‘-IaIOHII/IXC$I, CIIMCKa JSKCIICPUMCHTAJIbHBIX BaﬂaHHﬁ, npecajiaracMbiX B paMKax
OCHOBHOTI'O TOCYAAapCTBCHHOI'O 3K3aMCHA I10 (l)I/ISI/IKe.



COAEPXKXAHUE OBYUYEHUA
9 KUIIACC

Pa3nen 1. Mexanuueckue siBJeHHA.

Mexanudeckoe aBMKeHHe. MarepuanpHas Touka. (Cucrema OTCYETa.
OTHOCHUTEIIBHOCTh MEXAHHYECKOrOo JABWKEHUS. PaBHOMEpHOE HPSIMOJIUHEHHOE
nBrkeHue. HepaBHoMepHOe mpsiMonMHENHOE ABMKEeHUE. CpellHssl 1 MTHOBEHHAs
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOyckopeHHOe TmpsiMoiMHEHOe nBrkeHue. (CBoOomHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMKEHHE MO OKpYKHOCTH. Ilepmon u yactora oOpaleHus.
JIunelinas u yrinoBas cKopocTh. LIeHTpoCTpeMUTENIBHOE YCKOPEHHE.

IIepseiit 3ak0H HproToHa. Bropon 3axkoH Herorona. Tpetuii 3akoH HeroToHa.
[IpyHIMN CyTIEpIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUS TTOKOSI, APYTUE BUJIBI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpEHHE CBOOOJHOTO
najgenus. JIBuxeHnue mianetr BOKpyr Connua. IlepBas kocmuyeckass CKOPOCTb.
HeBecoMocCTh 1 neperpysKu.

PaBHOBecue maTepuanbHON TOUKU. AOCONIOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TeJIa C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. LleHTp TsixecTH.

Nmnynee Tena. M3menenne mmnyinbca. UMmynbe cUiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE ABUKEHUE.

Mexanuueckass pabora W MOUIHOCTb. PaboTa cuil TSKECTH, YNPYTrOCTH,
TpeHusi. CBA3b 3HEPruM U padoThl. [loTeHnanbHas 3Heprus Tea, MOJHATOTO HaJl
ITOBEPXHOCTHIO 3eMiIH. [loTeHIManbHas SHeprus CxKaTou npyxuHbl. Kunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPIHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpauuu.

1. HaOnroneHue MexaHMYeCKOro JBUKEHHUS Tela OTHOCHTENIbHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME NyTE€W WU TPACKTOPUM NBUKEHHS OAHOTO M TOTO K€ Tela
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3mepeHne CKOpOCTH U YCKOPEHHUS TPSIMOJIMHENHOTO IBU>KEHUSI.
HccnenoBanne Mpu3HaKoOB PABHOYCKOPEHHOTO JBUKEHUS.

Hab6nronenue nBmkeHus Tea Mo OKPY>KHOCTH.

Hab6nronenne MexaHMueCKUX SBICHUMA, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenmexka» mnpu €€ PaBHOMEPHOM H  YCKOPEHHOM JBWXCHUU
OTHOCUTENBHO KaOMHETa (PU3MKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHHUS Tela OT MAcChl Tella U JEUCTBYIOIIEH Ha HEro
CHJIBI.

HabGnronenue paBeHCcTBa CUII IPU B3aUMOJIEUCTBUM TEJL.

M3meHeHne Beca Tela Mpu yCKOPEHHOM JBHKECHUH.

[lepenaya uMItysabca Mpu B3aMMOJEHCTBUU TEN.

[TpeoOpa3oBaHus SHEPTUH MPU B3AUMOACHCTBUU TE.

CoxpaHeHHe UMITyJIbCa IPU HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca MpU a0COJIIOTHO YIPYTOM B3aUMOJICHCTBUU.
HabGnronenue peakTUBHOTO ABUKEHUSI.

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

Jlabopamopnvie pabomul u onvimaol.

1.

10.

11.

KoHcTpynpoBanue Tpakra JJsi pa3roHa U JajJbHEWIIEr0 PaBHOMEPHOTO
JIBIDKCHUS [IAPUKA WIIN TEJIEKKH.

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

OnpeneneHue yCKOpEHHsI Teia IMPU PABHOYCKOPEHHOM JBUKEHUH IO
HAaKJIOHHOM IIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH MYTH OT BPEMEHU NPU PABHOYCKOPEHHOM
JBIDKCHUU 0€3 HauallbHOW CKOPOCTH.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI  TPEHUS CKOJIBKEHHUS OT  CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Omnpenenenue kodhGUIIMEHTa TPEHUS CKOJIBKCHUSI.

OnpeneneHue KECTKOCTH NPYKUHBI.

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

Onpenenenue padOThl CHJIBI  YOPYrOCTH TpU  MOIBEME TIpy3a C
WCITIOJIb30BAHUEM HEIOABUKHOTO U MOBUKHOTO OJIOKOB.

N3yueHne 3aKkoHa COXpaHEHHS YIHEPTUH.

Pa3nen 2. MexannuyecKkue KoJie0aHUs U BOJHBI.

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

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



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. HaOmromenne xoneOaHmMii TeJI IO JEHCTBHEM CHIIBI TSKECTH W CHIIBI
YIPYTOCTH.
HaOmronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOGmronenne BeIHYKICHHBIX KOJIeOaHUM U pe30HaHca.
Pacnpoctpanenue npo10IbHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
Hab6nronenune 3aBUCHMOCTH 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. HccnepgoBanue 3aBUCUMOCTH TMEPHOJIa KOJIEOAHUM MOJIBEIICHHOTO K HUTH
rpy3a OT JJIUHbI HUTH.
4. VccrnemoBaHue 3aBUCHMOCTH MEPUOIA KOJIeOaHUN MPY>KMHHOTO MasiTHUKA
OT MaccChl Tpy3a.
5. IIpoBepka HE3aBUCUMOCTH MepHUOJa KoJeOaHUU Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.
6. OmbITBI, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Mepuoja  KojeOaHwuii
MPYKMHHOTO MasiTHUKA OT MACChI IPy3a U KECTKOCTH MPYKUHBI.
7. W3mepeHue yckopeHus cBOOOHOTO MaICHHUS.
Pa3nen 3. DjieKTpoOMarHuTHOE M0Jie U 3J1eKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BOJHBI.  CBoiiCTBa
ANEKTpOMarHuTHbIX BOJH. [llkana »iekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJIi COTOBOM CBSI3U.
DJIeKTpOMarHuTHasi npupoja ceeta. CKoOpocTh cBeTa. BOTHOBBIE CBOMCTBA
CBETa.
Jemoncmpayuu.
1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomel u onvimel.
1. W3yuenue CBOWMCTB SJEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.
Pa3pen 4. CBeToBbI€ IBJICHHUS.



JlyueBas  mogmenr  cBera.  HMcrounmkm — ceera.  [IpsamosmmnHenHoe
pacnpoctpaHenue cseta. 3atmeHuss ConHua u Jlynsl. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTpakKeHUs CBETA.

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

Jlmaza. Xom mydeit B gumH3e. OnTudeckas cucrteMa (oToarmapara,
MHUKpOCKONIa M Tejeckoma. ['ma3 kak onrTuhyeckas cucrtema. bin3opykocTs U
JaJIbHO30PKOCTb.

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

Hemoncmpauuu.

[IpssMONTMHEHOE pacpOCTPaHEHUE CBETA.

OTtpaxeHue cBeTa.

[TonyueHnne n300pakeHUM B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajiax.
[Ipenomnenue ceera.

Onrtuveckui CBETOBO/I.

Xop tydeit B coOuparonieit JIMH3e.

XoJ Jiy4er B paCcCEUBAIOLIEH JIMH3E.

[TonyueHnne n300pakeHU C TOMOIIBIO JIUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKpPOCKONA U TEJIECKOIIA.

10. Mopens rnasa.

11. Pa3noxenue 6eoro cBeTa 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 xapakTEepUCTHK U300paKEHUS MPEAMETA B TUIOCKOM 3epKajie.

3. HccnenoBanue 3aBUCHUMOCTH yria MPEJOMIIEHUS CBETOBOIO Jy4a OT YIJia

NaJICHUS] HA TPAHULIE «BO3yX—CTEKIIOM.

4. lTlomyuyeHue U300pa’keHUI C TOMOIIBIO COOMPAIOIIECH JTUH3BI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS U ONTHUYECKOM CHIIBI cOOMparomnieit
JIUH3BI.

6. ONBITHI 1O Pa3JI0KEHUIO OEJIOr0 CBETa B CIEKTP.

7. OmBITBI IO BOCIHPHUATHIO IIBETA MPEAMETOB MPU WX HAOJIOJCHUH uepes
I[BETOBbIE (DUIIBTPHI.

Pa3znen 5. KBanTOBBIE SIBJICHUS.

Omnwitel Pe3epdopna u mianerapHass mojenb atoma. Monens atoma bopa.
Hcnyckanue v norioiieHue cBera aroMoM. KBaHThl. JInHeityaThie CIEKTPHI.
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PamnoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHE aTOMHOTO
anpa. Hyxionnas wmopens aromHoro sxpa. Msoromsl.  PagnoaktuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX snep. CBsA3p Macchl W dHEpruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku 3neprun CostHIla U 3BE3 .

Snepnas sHepreruka. JleWCTBHA pPagUOAKTHBHBIX HW3JIyYEHUHW HaA KUBBIE
OpTaHU3MBI.

Jemoncmpayuu.

1. CHeKTpbl U3TYyYEHHUS U TOTJIOMICHUSI.

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. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. HccnenoBanue TPEKOB: M3MEPEHUE DHEPTUU YACTULBI IO TOPMO3HOMY

nytu (1o ¢poTorpadusim).

3. M3mepeHue pagnoakTuBHOIO (poHa.

IHoBTOpPHUTEIBLHO-00001AO NI MOAYIb.

[ToBTOpHUTENBEHO-00001AI0IINI MOTYJIb TIPEIHA3HAYEH JJISl CUCTEMATHU3aluN
U 0000IIeHHS  TPEIMETHOTO  COACp)KaHWA U OMbITa  JICSITEIBHOCTH,
IpUOOPETEHHOTO NPU U3YUYEHUHU BCETO Kypca (PU3MKH, a TakkKe sl MOATOTOBKH K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMeHy 10 (u3uke s o00yvaromuxcs,
BBIOPABIIKX ATOT y4EOHBIN MpeaMeT.

[Ipy M3y4eHUM JAHHOIO MOIYJI PEATU3YIOTCS U CHCTEMAaTU3UPYIOTCS BUJBI
JeSITEIbBHOCTH, Ha OCHOBE KOTOPBIX OOECIeunBaeTcsi JOCTUKEHHUE MPEAMETHBIX U
METANpEeAMETHBIX  IUIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, (Gopmupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHHE HAYy4YHBIX METOOB HCCIEAOBAHMS
SBJICHUA TPUPOABI M TEXHUKH, OBJAJEHUE YMEHUSMH OOBACHATH (pu3myeckue
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 OKPY>KaIOILIEH MPUPOIE U MOBCETHEBHOM KU3HH;



UCIIOJIb30BaTh HAyYHbIE METO/IbI UCCIEIOBAHMS (DU3UUECKUX SBICHUH, B TOM
YyuCIie 71 IPOBEPKU TMITOTE3 U NOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HAy4YHbIE OCHOBBI HAMOOJEE BAXKHBIX TOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTHH, HallpuMep, NPAKTUUYECKOIO UCIIOJIb30BAHUS PA3IMYHBIX HCTOYHHUKOB
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 UMK HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.
B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEIYIONINE JIUUHOCTHBIE PE3yJIbTaThl B
YacCTHu:

1) mnaTpMoOTHYECKOr0 BOCTIMTAHUSA:

— MPOSIBIICHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUUCKOMN

bu3nuecKoil HayKu;

— IIEHHOCTHOE OTHOIIEHHUE K JTOCTUKEHUSIM POCCUUCKUX YUEHBIX--(PU3UKOB;
2) rpaxaaHCKOro ¥ TyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYKJI€HUU OOIIECTBEHHO 3HAYMMBIX

U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TNPAKTUYECKUM NPUMEHEHUEM

JTOCTH)KEHUN (PU3UKH;

— OCO3HAaHUE BAXXHOCTH MOPAJIBHO--3TUYECKUX MPHUHIIUIIOB B JIESITEIBHOCTH

YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCIIPUSITUE ICTETHUECKUX KadyecTB (U3MUECKOW HayKu: €€ TapMOHUYHOTO

MOCTPOEHHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHWE IEHHOCTH (U3MYECKOM HAayKH KaK MOIIHOTO HWHCTPYMEHTa

ITIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTWH, BAXKHEMIIEH COCTABIIOLIEN

KYJbTYPBIL;

— pa3BUTHE HAay4YHOW JHO0O3HATEIBHOCTH, MHTEpeca K HCCIEeN0BATEIbCKON

NeATEIIbHOCTH,

5) ¢opmupoBaHuss  KYJbTYPbl 3A0POBbS MU  IMOUMOHAJIBHOIO

0J1aronoJIyYus:

— OCO3HaHHWE IIEHHOCTH O0€e30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM

TEXHOJIOTUYECKOM MHUPE, BAXKHOCTH MpaBWJl O€30MacHOr0 IMOBEAEHUS Ha

TpPaHCTIOPTE, Ha JIOpOrax, C JICKTPUUECKHUM U TEIUIOBBIM 000pYIOBaHHUEM B

JIOMAITHUX YCIIOBHSIX;

— c(pOpMUPOBAaHHOCTh HaBBbIKAa pedieKCMU, TMPU3HAHUE CBOErO IpaBa Ha

OIIMOKY U TaKOI'o e Mpasa y APYyroro 4ejaoBeKa;

6) TPy10BOr0 BOCIIUTAHUS:

— AKTUBHOE y4YacTH€ B pPEHICHUWU MPAKTHYECKUX 3ajad (B paMKax CEMbH,

oOpa3oBaTeNbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTHYECKOH W



COIMAIbHOW HAIpaBICHHOCTH, TPEOYIOMMUX B TOM YHCIEC U (DUIUIECKUX
3HAHUM;

— HHTEPEC K MPaAKTUUECKOMY M3YUEHHUIO podeccuid, CBSI3aHHBIX C (DU3UKOMH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHEHTaIlUs Ha MpUMEHEHHE (U3WYECKUX 3HAHWUU JUIS pEIIeHHs 3a71ad B
00JIacTH OKpY’Karollel Cpeabl, IUIAHUPOBAHUS IOCTYNKOB M OLEHKU HUX
BO3MOXKHBIX TTOCIICJICTBUM JIJI1 OKPY’KAIOIIEH CPEIbI;

— OCO3HAHHUE TJI00ANTBHOTO XapakTepa HKOJOTHUUECKUX MPOOJIeM U MyTed ux
pelieHus;

8) amanTanuum K U3MEHSIIMMCH YCJIOBHAM COLMAJBLHOM U NPHPOIHOM
cpeabl:

— TOTpeOHOCTh BO B3aUMOJCHUCTBUU TMPU BBIMNOJHEHUM UCCIEAOBAHUM U
MPOEKTOB (PU3NYECKOM HAMpPABICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSIM
APYTHUX,

— TIOBBIIICHWE YPOBHS CBOEW KOMIIETEHTHOCTH 4YE€pPEe3 MPAKTUYECKYIO
JIEATEIILHOCTD;

— MOTPEOHOCTH B (JOPMHUPOBAHUN HOBBIX 3HAHHUH, B TOM 4YHuCie (HOPMYJIHPOBAThH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUECKUX O0BEKTaX U SIBJICHUAX;

— OCO3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1aCTH
bu3uKu;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3NUECKUX
3HAHUM;

— CTpEeMJICHHE aHATM3UPOBATh M BBISBIIATH B3AMMOCBSI3U MPUPOJIBI, 00IIIECTBA U
SKOHOMHMKH, B TOM YHUCJIE C UCITOIb30BaHUEM (DU3NUECKUX 3HAHMIA;

— OIICHKa CBOMX JICCTBUM C Y4YE€TOM BIJMSHHUS Ha OKPYXKAIOILIYIO Cpeny,
BO3MOJKHBIX TJTIOOQIBHBIX ITOCICICTBUH.

METAINIPEIMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS TporpamMMmbl MO (HU3WKE HA YPOBHE OCHOBHOIO
oO1ero oopazoBanus y o0ydarorierocsi OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTNE T03HABATEIIbHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJbHbIC  Yy4eOHbIC  JICHCTBHS,  PETyJISATHBHBIC
YHHBEpCAIbHbIC yUCOHBIC ICHCTBHS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble JJornueckue JeiicTBUA:



BBISIBJISITh W XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKA OOBEKTOB
(s1BNIEHUI);

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

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B PACCMaTPUBAEMbIX (aKTax,
JAHHBIX U HAOJIOJICHUSX, OTHOCSAIINXCS K (PU3HUECKUM SIBIICHUSIM;
BBISIBJISITH NPUYUHHO--CJICICTBEHHBIE CBSI3U MPU H3YyUYEHUU (PUINUECKUX
SIBJICHUI U MPOLIECCOB, JIENaTh BBIBOJBI C UCIIOJIb30BAHUEM JE€TYKTHUBHBIX
Y WHAYKTHBHBIX YMO3aKJIFOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIFHO BBIOMpaTh CHoco0 perieHus y4eOHOU (duznueckoi
3amaun (CpaBHEHHE HECKOJIbKMX BapUaHTOB pEIICHUs, BHIOOp Hambosee
HOJIXOJSIIETO C YUETOM CAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eCTBUSA.

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

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

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

IPOrHO3UPOBATh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PUIMUECKHUX
IPOLIECCOB, a TAKXKE BBIIBUTaTh 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 (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpAaTh ONTUMAIbHYIO (GOpPMY TIPEICTaBIICHUS
uHQOpMaAIlMl W WUTIOCTPUPOBATH peIlacMble 3aJa4ll  HECIOKHBIMH
CXeMaMH, TharpaMmMamMu, HHOU rpaduKoi 1 1X KOMOWHAITUSIMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B XO7Ie OOCYXJEHUs Y4eOHOro Marepuaia, pe3yJbTaToB J1a00paTOPHBIX
paboT U MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHbIE HAa PEIICHWE 3a/ladyd U TOJJCp KaHHe
Oaroke1aTeaIbHOCTH 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
(9KCHIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM  H
WHIUBUIYAIbHOM pa0OThl MpU PEIIEHUH KOHKPETHOW (hHU3UUECKOM
poOJIeMBI;

IIPUHUMATh LIEJIM COBMECTHOU AESATEIBHOCTH, OPTaHU30BBIBATh JICHCTBHUS
no €€ JOCTHKEHUIO: paclpeAeisaTh poyH, OOCYKIaTh MPOLECCH U
pe3yabTaThl COBMECTHOM pabOThI, 0000111aTh MHEHHS HECKOJIBKUX JIIOJICH;
BBIIIOJIHATH CBOKO YacTh pabOThI, JOCTUTAasi KAYECTBEHHOTO pe3yJbTaTa Mo
CBOEMY HAIIPABJICHUIO W KOOPAWHHUPYS CBOM JEWUCTBUS C JPYTUMHU
YJICHAMH KOMAaH/JIbl;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOUIMI MPOIYKT MO KPUTEPHUSM,
CaMOCTOATENBLHO CPOPMYIHMPOBAHHBIM YHYACTHUKAMH B3aUMOJICHCTBHS.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

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

OPUEHTUPOBAThCS B  PA3JIMYHBIX MOAXOAAX MPUHATUSA  PEIICHHH
(MHIMBUAYaATbHOE, NPHUHITHE PEIICHUs B TPYyIIE, NMPUHATHE PELICHUN
TpynIom);

CaMOCTOSITEJIFHO COCTaBJISATh AJITOPUTM pelleHus! (PU3NUecKol 3aJauu Hin
IJlaHa MCCIEOBaHUS C Y4ETOM HMMEIOIIMXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEeHTUPOBATh MIpeaiaraeMble BAPUAHTHI pEIICHUH;
nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

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

BHOCUTH KOPPEKTHBBI B ACATENBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3NYecKoro UCCIEOBaHMSI WJIM MPOEKTa) Ha OCHOBE HOBBIX
OOCTOATENbCTB, M3MEHUBLIMXCS CUTYyalluld, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIIUX TPYIAHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJIbTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce0sl HA MECTO JIPYroro 4ejoBeKa B XOJ€ CIOpa WM JAUCKYCCUU
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 YK€ MPABO APYTOTO.

IHHPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJB30BaTh TMOHATHUSA: CUCTEMAa OTCU€Ta, MaTepualibHas TOYKa,
TPAeKTOPHs, OTHOCUTEIHLHOCTh MEXaHWYECKOTO JBMKCHUS, Aedopmarius
(ynpyrasi, miacTaudeckas), TPEHUE, IEHTPOCTPEMHUTEIBHOE YCKOpPEHUE,
HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOJIOTHO TBEPIOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHUYECKUE KoieOaHus u
BOJIHBI, 3BYK, MH(Pa3ByK M YJIbTPa3BYK, 3JICKTPOMArHUTHBIC BOJIHBI,
IIKaJia AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U JaTbHO30PKOCTb,
CIEKTPbl UCITYCKaHUs U TMOIJIOLIECHUS, alibda-, OeTa- U raMma-u3y4eHus,
W30TOIIbI, SIZICPHAsl SHEPTETHKA;

paznuyaTh SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBI)KCHUE, PABHOYCKOPEHHOE TMPSIMOJIMHEIHOE JIBUXKEHHE, CBOOOJHOE
MaJICHUE TeJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aUMOJICHCTBUE
T€J, PEaKTUBHOE JIBIKEHUE, KOJIeOATeIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJICHHBIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBM)XCHHE, OTPAXKEHUE
3ByKa, NPSIMOJMHEHHOE paclpOCTPAaHEHUE, OTPAKEHHE U MPEIOMIICHUE
CBETAa, MOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3ioKeHUe Oeoro cBeTa B
CIIEKTp U CJOXXEHUE CIHEKTPAJIbHBIX I[BETOB, JUCIEPCUS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTb, BOSHUKHOBEHUE JIMHEWYATOrO CIIEKTpa
U3ITyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIUX AaHHOE (PU3UUYECKOE SIBJICHUE;

pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (DU3NUECKUX  SIBJICHUUA B
OKpYy’)KarolieM Mupe (B TOM uuciie (PuU3nueckue SBJICHUS B MPUPOJE:
MPUJIUBBI U OTJIMBBI, IBUKEHUE T1aHeT COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBH)KCHUE JKUBBIX OpPraHU3MOB, BOCIPUITHE 3BYKOB IKHBOTHBIMH,
3eMJIETpsICEHUE, CEUCMUYECKHE BOJIHBI, I[yHaMH, 53XO, I[BeTa Tell,
ONTUYECKUE SBJICHUS B TPUPOJIC, OMOJIOTHYECKOE NEUCTBHE BUAMUMOTO,
yIbTPA(PHOIETOBOTO W  PEHTTEHOBCKOTO W3JyYCHHH, €CTECTBEHHBIN
pPaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyYCHUE
NPUPOJIHBIX MHUHEPAJOB, JEUCTBUE PAAUMOAKTUBHBIX W3IyYEHUNH Ha
OpraHu3M 4YeJIOBEKa), MPH ATOM NEPEBOAUTH MPAKTHUECKYIO 3ajady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBA (MpU3HAKH) (U3UYECKUX
SIBJICHUM;



OTKCHIBaTh U3yYEHHBIE CBOMCTBA Te€N M (PU3UUYECKHUE SIBICHUSA, UCTIOIb3Ys
¢usznyeckue BENUYMHBI (CpeqHSS U MTHOBEHHAs CKOPOCTh Tella IpHU
HEPaBHOMEPHOM JIBMOKECHUH, YCKOPEHHE, MEPEMEIICHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHHUS, CUJa YNPYTOCTH, CUJIA TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJCHMs, BEC Tejla, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MEXaHW4YecKas paboTa W MOIIHOCTb, TOTEHIMANbHAs JHEPrusl Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPYKUHBI, KHHETHYECKas DHEPIHs, IOJHAs] MEXAaHW4YeCKas »JSHEpIus,
NEPUOJ U YacTOoTa KojeOaHuH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPENIbl), P OMHCAHUU
NPaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICT HUCHOIB3YEMBIX BEIUYHH,
00O3HAYEHUSA M EIUHUIBI (PU3NYECKUX BEIMYWH, HAXOTUTH (POPMYIIHI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTHMHU BEJIMYMHAMH,
CTPOUTDH rpaPUKN U3yYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Yysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEPHO3ULUA CHJI, NPUHUUI OTHOCHUTEIBHOCTH [ 'amuies,
3aKOHbl HBIOTOHA, 3aKOH COXpPaHEHHsI MUMITYJIbCA, 3aKOHBl OTPAKECHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX pEakUusAx, MNPU ATOM J1aBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3aIIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BBIPAKEHUE;

OOBACHATh (PU3NYECKUE TPOLECCHl U CBOMCTBA T€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyalluii IPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISABIIATH
OPUYUHHO--CIIEICTBEHHbIE ~ CBSI3M, CTPOUTh OOBACHEHHWE H3 2-3
JIOTUYECKUX I1aroB ¢ OMOpPOl Ha 2—3 M3yYEHHBIX CBOMCTBA (PU3UYECKHUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemarh pacu€THble 3adaud (omHMpalIIMuecss Ha cucremy u3 2-3
YpaBHEHHUI), UCTIONbB3YS 3aKOHBI U (POPMYJIbI, CBA3bIBAIOIINE (DU3HUECKUE
BEJIMUMHBI: HA OCHOBE aHalIM3a YCJIOBHUS 3aJayd 3alUChIBaTh KpPaTKOE
YCIIOBUE, BBISBIIATh HEJOCTAIOUIME WJIM WM30BITOYHBIE JTaHHBIE, BHIOMPATh
3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE ISl PELIEHUs, TPOBOJUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh TOJYYEHHOTO 3HaueHus (u3nueckon
BEJINYMHBL;

pacno3HaBaTh MpPoOOJIEMbl, KOTOPbIE MOKHO pEUIUTh TpPH MOMOUIU
(bU3MYEeCKUX METOOB, HCIOJIb3ysl OMHCAHUE MCCIIEOBAaHUS, BBIICIATH
IIPOBEPAEMOE NPEAINOJIOKEHNE, OLIEHUBaTh MPAaBWIBHOCTh MOpsAJKa
NPOBENCHUSI  UCCIENOBAHUS, JI€NIaTh  BBIBOJBI, HMHTEPIPETUPOBATH
pe3ysbTaThl HAOJIIOIEHUH U OIIBITOB;



MPOBOJUTH OMBITHI 10 HAOMIOMECHUIO (PU3WYECKUX SBICHUN WA
¢uznyecKkux CBOWCTB Ten (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXPaHEHHUSI HHEPrUH, 3aBUCHUMOCTh NEpHUOAa KoJeOaHUW NPYKHUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTATYIBI MAJIBIX KOJICOAHHM, MPSMOJIMHEHHOE pacIipOCTpaHEHUE CBETa,
pa3ioxeHne Oeloro CBeTa B CIEKTP, U3YUYCHHE CBOMCTB M300paKCHUS B
IUIOCKOM 3€pKajie M CBOMCTB H300pa)KeHHsI TMpeaMeTa B coOuparomien
JWH3e, HAOMIOJCHNE CIUIOMIHBIX W JUHEWYAThIX CHEKTPOB H3IIYYCHHUS):
CaMOCTOSITENILHO ~ COOMpaTh yCTaHOBKY W3 W30BITOYHOrOo Habopa
o0Opy/lOBaHUS, ONHCHIBATH XOJ ONbITA W €Tr0  PE3yJIbTaThl,
(bopMyIHpPOBaTh BHIBOIHI,

IPOBOANUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Ompeaensis
CpeqHee 3HAaueHHE U3MepsAeMOill BelIMuuHBl ((POKyCHOE paccTOosHUE
coOuparoiell  JUH3bI), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTEIBHOTO TPUOOPa);

IPOBOANTH HCCIEAOBAHHWE 3aBUCUMOCTEH (U3MUECKHX BEITUYMH C
UCTIOJb30BAaHUEM TPSMBIX H3MEpPEHUH (3aBUCUMOCTb MYyTH OT BPEMEHU
IpU PaBHOYCKOPEHHOM JIBKEHUHM 0€3 HadallbHOM CKOpPOCTH, MEepuoja
KOJICOaHUI MaTeMaTU4eCKOro MAasTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH
yria OTpakKeHUs CBETa OT yrila MaJCHUs U yria MpejoMJICHHs OT yria
NaJieHus): IUIAHUPOBATh HCCJIENOBAaHUE, CAMOCTOSITEIbHO COOMpPATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYECHHOM 3aBUCHMOCTH
bu3nYecKuX BETUYMH B BUAEC TaONHIl U TPaPUKOB, JI€TIaTh BBIBOIBI IO
pe3yibTaTam UCCIeI0BaHuUS;

IPOBOJANTH KOCBEHHBIE W3MEpeHUs (U3NYECKUX BENWYUH (CpemHss
CKOpPOCTh M YCKOpPEHHE Tella TpH PaBHOYCKOPEHHOM JBHKCHHH,
YCKOPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOIDPUITUEHT
TPEHUsSI CKOJBKEHUS, MEXaHW4eckas pabdoTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOoro W TPYKMHHOTO MAasiTHUKOB,
ONTHYECKas CWJIa COOMparomiel JIMH3bL, PAJAHOAKTUBHBIN  (OH):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh DKCIEPUMEHTANBHYIO YCTaHOBKY W
BBITIOJIHATh U3MEPEHUS, CIIEys MPEIIOKEHHON WHCTPYKIIUHU, BHIYUCIISTH
3HAYCHUE BEJIMYMHBI M aHAJM3UPOBATH MOJIYICHHBIC PE3YIbTAThI C yUETOM
3aJJaHHOW TOTPEITHOCTH U3MEPEHUA;

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

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



CBETa, JIy4, TOHKas JIMH3a, IUIAHETapHas MOJEIb 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, TMEepHCKom, ¢oToanmnapaT, ONTHYECKHE CBETOBOIBI,
CHEKTPOCKOMN, JO3UMETp, Kamepa BuiabCoHa), HCHONB3YysS 3HAHUA O
CBOMCTBAX (PU3MYECKUX SBICHUMH M HeoOXoauMble (U3NUYECKUE
3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMbl U CXEMAaTUYHBIC PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTMYECKUX MPOIIECCOB
IpU PEIIEHUU Y4eOHO--MPAKTHYECKUX 3a7ad, ONTHYECKUE CXEMBbI IS
NOCTPOEHUS N300paKEHHH B IJIOCKOM 3€pKajie U coOuparonien JuH3e;
OPUBOJUTH  MpUMEpPbl  (HAXOAUTh  HMHGOPMALMIO O  IpUMEpax)
NPAKTUYECKOIO HCIMOJIb30BAHMUS (DU3UYECKUX 3HAHUM B MOBCEIHEBHOMN
KU3HM I oOecrnieueHnsi 0€30MacHOCTU MpU 0OpalieHuu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOWCTBAMM, COXPAHEHHS 30POBbSI M COOIIOACHUS
HOPM KOJIOTUYECKOT0 TIOBEJEHUS B OKPYKAIOLIEH CPELE;

OCYILECTBIATh MOUCK HMHPOpMAIMM (PU3NYECKOTO COACpKAHUSI B
HNHuTepHeTe, caMOCTOATENBHO (hOPMYIUPYSI MOUCKOBBIN 3apOC, HAXOAUTD
IyTH ONpPEAENICHNUs TOCTOBEPHOCTH MOJYYEHHOW MH(OpPMALMU HA OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOUYHUKOB;

UCIIOJIb30BAaTh MPH BHINOJHEHUH YUE€OHBIX 3a/laHUi Hay4YHO--TIONYJISPHYIO
JaUTepaTypy (pU3MUEecKoro coiepXaHus, CIpPaBOYHbIE MaTepHalbl,
pecypcbl cetu HTepHeT, BiaeTh NpUuEéMaMy KOHCIIEKTUPOBAHMS TEKCTa,
npeoOpa3zoBaHus HHPOPMALIMU U3 OAHOW 3HAKOBOM CUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHbIC NMUCHbMEHHBIE M YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaIlMU U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOTrO COAEpIKaHMS,
nyOJMYHO MPECTABIATh PE3yIbTaThl MPOEKTHON MITM UCCIEA0BATEIbCKOM
NEeATEeIbHOCTH, TMpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHATUUHBIM anmapaT W3y4aeMoro paszaena (U3MKH U CONPOBOXKAATH
BBICTYIUICHUE TMpe3eHTaIMeil ¢ Yy4ETOM OCOOEHHOCTEH ayauTOpUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iejioB H TeM nudpoBbIe
Ne n/m P Kourpoubnbie IIpakTHyeckue (1uuhp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKoe IBHKEHHE U CIIOCOOBI €TI0 10 1 bu6mmoreka [IOK
' OIUCAHUs https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
12 B 5 14 1 2
SAIMOACHCTBIE TET https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.3 3 8 1 2
AKOHEL COXPAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 32 2 5
Pa3nen 2. Mexannuyeckue Koj1e0aHUs U BOJHDI
bu6mmoreka [JOK
2.1 M 0 5 3
CXAHIICCKHC KOJCHAHMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 4 1 1
CRAHHHCCIUE BOJHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9 1 4
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE TOJIE 1 ) 1 bubnmnoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 2 1
Paznen 4. CBeToBbIe ABJIEHUS
4.1 3aKOHBI pacCpOCTPAHEHHUS CBETA 3 1 bubnmnorexa [JOK



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

bubmuoreka [JOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 3 1 httos://m.edsoo.ru/7f41ada6
bu6mmoreka [IOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 2 1 httos://m.edsoo.ru/7f41a4a6
Wroro no pazueny 8 3
Paszgea S. KBaHnToBbI€ siBJIeHUS
bu6mmoreka [IOK
51 Hcnyckanue u moriomeHne cBeTa arToMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 CTpOCHHE ATOMHOTO AApa 3 https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
5.3 SnepHble peakuu 4 1 1 https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 11 1 2
Pasnen 6. [loBTOopuTe1bHO-00001IAK0IINIT MOAYJIb
6.1 [ToBTOpEeHUe u 06001IeHNE COAEepKAHUS 6 9 bubnnorexka [JOK
' Kypca (usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 17



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

HOYPOYHOE IINTAHUPOBAHUE

9 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbBbIE
Jara nudpoBLIe
Ne i/ Tema ypoka Kontposbubie IIpakTnueckue p
Bcero U3y4eHus o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 MexaHuueckoe BUKEHHE. 1
MarepuanbHas TO4Ka
Cucrema orcuera. OTHOCUTEIBLHOCTD bubnuorexa [IOK
2 1
MEXaHUYECKOTO JBUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMepHOE npsAMonMHEHHOE Bbu6moteka LJOK
3 1
JIBUKCHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsaMoIuHeHOe
4 nBixkeHne. CpeliHssi © MTHOBEHHAs 1
CKOPOCTh
5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnmnoreka HOK
JBYOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocThb MPSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBH)KCHUS. 1
I'padux ckopocTH
JlaGopaTtopHast pabora "Onpezenenue
7 YCKOPEHHUS Tesa Mpu 1 1 bubnmnorexa [JOK
PaBHOYCKOPEHHOM JIBU>KEHUH T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM MJIOCKOCTH"
3 CBobonHoe nagenue tei. OnbIThl 1
lanunes
9 PaBHOMEpHOE 1BUKEHUE TIO 1 bubmuoteka [IOK



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

okpy>kHocTH. [lepros u yacrora
obparmenus. JInHeitHas U yrioBas

https://m.edsoo.ru/ff0ael76

CKOPOCTH
10 LleHTpOCTpEeMHUTETHHOE YCKOPEHHE
1 IlepBeiit 3akon HeroToHa. Bextop bubmmoreka [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
Bropoii 3akon HeroTona.
12 PaBHOzelicTB as cuia. Tperuit buGnuorexa [IOK
a yiom 1P https://m.edsoo.ru/ff0ae72a
3akoH HproToHa. Cyrnepno3uius cui
13 Pemenue 3aga4u Ha npUMEHEHUE bubnnorexa [JOK
3akoHoB HeioToHa https://m.edsoo.ru/ff0ae982
Cuna OCTH. 3aKkoH [ 'yka.
14 Pemelifllz: :}:Z ay 1o TeMe «g:/ma Bubmiorexa OK
A https://m.edsoo.ru/ffOaeb6c
YIIPYTOCTH
15 JlaboparopHas pabota «Onpenenenue bubmmoreka [JOK
JKECTKOCTU MPYKUHBD» https://m.edsoo.ru/ff0aee28
Cuna tpeHus. PenteHue 3amay 1mo teMe Bubmaorexa IIOK
16 C p ' https://m.edsoo.ru/ff0af738
(«-HITa TpeHUA» https://m.edsoo.ru/ff0afa26
17 JlaGopaTtopHnast pabora "Onpenenenue bubnmnorexa [JOK
Kod(puimenTa TpeHHs CKOIbKEHUS" https://m.edsoo.ru/ffOaf8be
Pemenue 3amau no teMe "3aKOHEI
18 Hrerorona. Cuma octh. Cuna bubnmorexa HOK
. YHPYTOCTH: https://m.edsoo.ru/ff0afb8e
TpEeHHUS
Cuiia TSDKeCTH M 3aKOH BCEMHPHOTO
19 TACOTEHUS. Y CKOPEHUE CBOOOIHOTO bubmmorexa TIOK
’ p 8 https://m.edsoo.ru/ff0af044
mageHus
20 Pemrenne 3amau mo reme "Cuna bubnunoreka [JOK



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/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044

TSXKECTU Y 3aKOH BCEMUPHOTO
TATOTEHUS"

https://m.edsoo.ru/ff0af5f8

[IepBas kocMu4eckasi CKOpOCTb.

bubnmoreka [IOK

21
HeBecomocTh 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaaIbHOW TOUKH.

99 AOCOIOTHO TBEPIOE TEIIO. bubnmnoreka HOK
PaBHOBecue TBEpOTO TENA € https://m.edsoo.ru/ff0afe36
3aKpEIVIEHHOW OChIO BpAlLlCHUS
MowmeHT cunbl. LleHTp TsxecTH.

23 Pemenue 3agau mo reme "MomeHT bubmorexa HOK

5 " https://m.edso0.ru/ff0b02b4
cuibl. LleHTp TsDKecTH
KonTtponpsHas pabora o Teme
24 "MexaHHYECKOE IBHKCHUE bubmorexa OK
N 8 " ’ https://m.edsoo.ru/ffO0b06ec
BzaumopetictBue Ten
Nmnynbe Tena. Umnynbe cuiibl. 3aKoH
25 COXpaHEeHUs UMITyJIbca. YIIPyroe u bubmorexa [JOK
P yawea. STbyr https://m.edsoo.ru/ffob07fa
HEYIIPYroe B3auMO/ICHCTBUE
Pemenne 3agay mmo Teme "3akoH bu6nmorexa LIOK

26
COXpaHEHUs UMITyjbca" https://m.edsoo.ru/ff0b096¢c
Mexanundeckas padoTa ¥ MOIIIHOCTh

27 PabGora cunbl TSII))KCCTI/I CI/IJ'H:u bubmorexa [TOK

’ https://m.edsoo.ru/ff0b0a84
VIPYTOCTH U CUJIBI TPEHUS

28 Wrorosas pabora 3a nepsoe bubmmnorexka HOK
MOJIyTO/Ine https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabota «Ornpenenenue

29 paboThI CHIIBI TPEHUS TTPU

PAaBHOMEPHOM JIBMKCHHUU TEJIa 110
FOpI/ISOHTaJ'II)HOI\/'I IIOBEPXHOCTU»



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

CBsi3b 3HEPTUH U PaOOTHI.

30
[TorenuuanbHas SHEPTUS
Kunernueckas sneprus. Teopema o
31 KHMHETUYECKON 3HEpTuH. 3aKOH bubmmorexa LJOK
PrHH. https://m.eds00.ru/f0b0c32
COXPAaHCHHUS SHEPTUU B MEXAHUKE
39 JlaGopaTtopHnas padora «3yueHue bubnmnoreka HOK
3aKOHA COXPaHEHUS YSHEPTUM https://m.edsoo.ru/ffOb12fe
KonebaTenbHoe ABHKEHHUE U €TO
33 XapaKTEPUCTUKH .3aTyXarollIne bubmmoreka [JOK
Kosie0aHus. BeIHyX/IeHHBIE https://m.edsoo.ru/ffOb1858
kosebanus. Pezonanc
MareMaTH4ecKuil U Npy>KUHHBIN
34 MasiTHUKH. Y POK-HCCIIEJOBaHUE bubmmoreka [JOK
«3aBUCUMOCThH MIepHOJIa KOJeOaHU OT https://m.edsoo.ru/ffOb20f0
YKECTKOCTHU MPYKUHBI U MAacChI Tpy3a»
35 [IpeBpamienue 3HEpruu npu
MEXaHHYECKUX KOJICOAHUSIX
JlaboparopHas pabota «Onpenenenue
36 qaCTopTLI Hpne IfO a Kone6afml71 bubmmorexa LIOK
pron https://m.edsoo.ru/ffOblaec
MPYKUHHOTO MasTHUKA)»
JlaGopatopHas pabora «IIpoBepka
37 HE3aBUCUMOCTHU NepuoJia KojaeOaHHii bubmuoteka [IOK
rpy3a, MOABEUICHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
Macchl Tpy3a»
Mexannueckue BoJHbl. CBOMCTBa
38 MeXaHH4YeCKUX BOJH. [IpoonbHbIe U Bubmmorexa [IOK
P https://m.edsoo.ru/ffob21fe
MOTIEPEYHBIE BOJTHBI
39 3Byk. PacmipocTpaneHne u oTpakeHHe bubmmoreka [JOK



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

3ByKa. [ pOMKOCTB 3ByKa U BbICOTa
TOHA. AKYCTUYECKUH PE30HAHC

https://m.edsoo.ru/ffOb23ca

Ypok-uccnenoranue "Hadmonenue

40 3aBUCHUMOCTH BBICOTHI 3BYKa OT bubmmorexa LJOK
\ Y https://m.eds00.ru/f0b25f0
YaCTOTBI
KonTponbhas pabota no teme
41 "3aKoHBI COXpaHEeHH. MeXaHHnIeCKue
KoJie0aHusl U BOJHBI"
DNEKTPOMarHuTHOE TMOJIe.
bubnunoreka LIOK
DneKTpOMarHUTHbBIE BOJHBL. Perenue
42 e https://m.edsoo.ru/ff0b2abe
a el . https://m.edsoo.ru/ff0b2fe6
JUTMHBI 3JIEKTPOMarHUTHOMN BOJTHBI
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

43 VYpok-uccnenosanue "N3yuenue bubmmoreka [JOK
CBOMCTB AJIEKTPOMarHUTHBIX BOJIH C https://m.edsoo.ru/ffOb2c6c
MOMOIIBI0 MOOWIIBHOTO TenedoHa"

DNeKTpOMarHuTHast IPUpPO/ia CBETA.
CxopocTtb cBeTa. BoaHoBBIE cBOKCTBA
44 cBera. McTouHnku cBeta brbmmorexa LTOK
' . ' https://m.edsoo.ru/ffob31d0
[TpstMonMHEHOE pacipoCcTpaHeHne
ceeta. 3atmenust ConHua u JIyHsl
3aKOH OTpaXeHUsI CBeTa. 3epKaJa.
Pemenue 3a1ay Ha IpUMEHEHHE
45 3aKOHA OTPAKEHUS CBETA brbmmorexa LTOK
p https://m.edsoo.ru/ff0b38c4
[Ipenomnenue cBeta. 3aKoH
MPETOMIICHUS CBETA
[TonHOE BHYTpEHHEE OTPAKEHUE
but6mmorekxa [IOK
46 cBera. Mcnonb30BaHue MOJTHOTO

BHYTPCHHCTO OTPAKCHHUA B

https://m.edsoo.ru/ff0b3c5c



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3c5c

OIITUYCCKUX CBETOBOJax

JlaGopaTtophas padota "HcciaenoBanue
3aBHCUMOCTH YTJIa MPETOMIICHHS

47
CBETOBOTO Jiy4ya OT YIJIa MMaJIeHUus Ha
rpaHuue "Bo31yX-cTeKkio""

JInna3e1. OnTHYecKas Cuila JIMH3BI bubmuorexa [JOK
48 .
[TocTpoenue n3o0pakxeHUi B JIMH3AX https://m.edsoo.ru/ffOb3f2c
JlabopaTtopnas padora "Ompeneieaue
49 dox EHOFE aCSTOSIHI/I}I u OII)'ITHHCCKOﬁ bubmmorexa [JOK
YCHOTO pacetos ) https://m.eds00.ru/ff0b4206
CHUJIBI COOMPpAIOIIEH JIMH3BI
50 ['ma3 kak ontuyeckas cucreMa. 3peHue bubmorexa LIOK
P https://m.edsoo.ru/ffob4684
Paznosxenue 6enoro cBeta B CEKTP.

51 OnebiTel HetoToHa. CroxxeHue bubmmoreka [JOK
CIIEKTpaJIbHBIX I[BETOB. Jucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTtopHnas pabota "OmbITHI 11O
Pa3oKEHUI0 OEI0ro CBETa B CHEKTP U

52 BOCITPUSATHUIO 1IBETA MPEIMETOB MTPU UX brbmmorexa LTOK

p H pea p https://m.edsoo.ru/ffOc0e2a
HaAOII0/IEHUH Yepe3 IIBETOBHIE
bunbTpe"

53 Omneitel Pesepdopria u muranerapHas bubmuoreka [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

54 [Toctynars! bopa. Moaens aroma bopa
Hcnyckanue u MOTJOIIEHUE CBETA

55 aroMoM. KBauTsl. JInHeiuarsie but6mmorexa [IOK

CHEKTPHL. Y POK-TIPAKTUKYM
"HaO:xnroieHue criekTpoB UCIycKaHus"

https://m.edsoo.ru/ff0c144c



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c

PagnoakTuBHOCTE U €€ BUIBI

56 Crtpoenue aToMHOro siipa. HykinonHas bubmmorexa LIOK
P Aba. HUK https://m.eds00.ru/ff0c1672
MOJICITb
PannoakTiBHBIC IPEBPAIICHHUS.
o7 H3oTonbl PemeHHI:a 3:1) a4 1o Teme: bubmmorexa LIOK
| ' 8 . https://m.edsoo.ru/ff0c18ac
PagnoakTUBHBIC TTPEBPAIICHIS
bu6nmoreka [IOK
58 I1
cpuoi Hoypactiaza https://m.edsoo.ru/ff0clal4
SlnepHble peakuu. 3aKOHBI
59 ccilx paHeHEs{ 3aus{ OBOT'0 U MaCCOBOTO bubmmorexa LIOK
P AR https://m.edsoo.ru/ff0clb4a
quCell
DOHeprus CBsI3U aTOMHBIX s1iep. CBs3b bubnuorexa [IOK
60 Macchl ¥ 3Hepruu. Pemenue 3anad no https://m.edsoo.ru/ff0c1c58
teme "SnepHbie peakuun" https://m.edsoo.ru/ff0cld7a
61 Peakiiuu cuHTe3a M IeTICHUS SIEP. bubmmoreka [JOK
Hcrounnku sHeprun ConHLA U 3BE3] https://m.edsoo.ru/ffOc1e88
KonTposabHas paborta B pamMkax
62 IIPOMEKYTOUHOM UTOrOBOI
aTTecTaluu
[ToBTOpEeHnue, 06061IEeHNE.
63 JlaboparopHbie pabOTHI IO KypC bubmmorexa LIOK
| P pu P " ypey https://m.edsoo.ru/ff0c245a
BzaumopeiicTBue Ten
[ToBTOopenue, o6o0mmenue. Permenue
pacueTHBIX M Ka4€CTBEHHBIX 3aJa4 I10 bubmuorexa [IOK
64 teme "Temnossie npoueccs”, "KITJI https://m.edsoo.ru/ff0c2572
teroBeIX aurareneit”, "KITJ] https://m.edsoo.ru/ff0c2a22
AJIEKTPOYCTaHOBOK"
65 [ToBTOpenue, 060061IEeHNE. bu6nunorexa LIOK



https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

JlabopatopHbie pabOTHI 11O KypCy
"CBeTtoBbI€e aBiIeHUA"

https://m.edsoo.ru/ff0c2c52

[ToBTopenue, 0600mmenue. Padora ¢

66 TEKCTAMU 110 TeME "3aKOHBI 1 bubnnorexa LHOK
. https://m.edsoo.ru/ffOc2d6a

COXPAHCHHS B MEXaHHUKE

67 [ToBTOpenue, 0600meHue. Pabora ¢ 1
TEKCTaMHU

68 [ToBTOpenue, 0600meHue. Pabora ¢ 1 bubnunoreka LIOK
TEKCTaMU https://m.edsoo.ru/ffOc2d6a

OBLIEE KOJIMYECTBO YACOB I10 68 17

[NPOTPAMME



https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2d6a

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» dusuka, 9 kmacc/ Iepeimkun U.M., I'ytauk E.M., Banos A.U., IletpoBa
M.A., AKIMOHEpHOE 0011ecTBO «M30aTenbeTBO «IIpocsemenne»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
o ®dusuka: 9-ii kmacc: 0a30BbId ypOBEHb: METOJUYECKOE IMOCOOME K
yaeOnuky U. M. Ilepeimkuna, E. M. I'ytauk, A. 1. MBanoa, M. A.
[TerpoBoii / O. A. Yepnukona, C. H. 'nanenkosa, B. B. KynpsiBues. — 3-¢
u3 ., mepepad. — Mockga : [Ipocsemenue, 2023.

U ®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MUHTEPHET

https://kopilkaurokov.ru/fizika - Kommika ypokoB 1o ¢pu3uke
https://class-fizika.ru - Knacc!Has ¢usmka

http://www.virtulab.net- BupTtyanbHaa ¢pusnka



https://kopilkaurokov.ru/fizika
https://class-fizika.ru/
http://www.virtulab.net-/

