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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHHs
COCTaBJICHA Ha OCHOBE MOJIOKEHHA M TpeOOBaHUU K PE3yJIbTaTaM OCBOCHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHON MPOrpamMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM (enepanbHOi paboueit mporpaMMbl BOCIIUTAHUS U
Konuenuuu npenonasanus yueOHoro npeamera «DOusukay.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBCHHO-HAYYHON TPAMOTHOCTH OOYYAIOIIMXCS M OPraHU3aldi0 HU3YYCHHS
Gbu3MKKM Ha NESITeNIbHOCTHOM OcHOBe. B mporpamMme mo ¢u3nke y4UTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM 00y4eHUS, a TaKkKe
MEKIIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHMs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
M3YUYEHUsS] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJECPXKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuxcs.

[Iporpamma mo ¢usuke paszpaboTaHa ¢ IEIbI0 OKa3aHUS METOIUYECKOM
MOMOIIY YYUTEIIO B CO3/IaHUU pabodeil mporpaMMbl IO y4eOHOMY MPEIMETY.

®uzrka SABISIETCS CHUCTEMOOOPA3yIOIIMM JUIsl  €CTECTBEHHO-HAYUYHBIX
y4eOHBIX PEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEXKAT B OCHOBE MPOLIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHomMued u ¢GU3NIECKON
reorpadgueii, BHOCHUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTHHY MHPa,
MpPEeNOoCTaBsieT HamOoJiee SCHbIE O0pa3lbl MPUMEHEHUS HAyYHOTO METOja
MO3HAHUA, TO €CTh CII0CO0A MOTYYEHUs JOCTOBEPHBIX 3HAHUM O MUpE.

Opnna U3 THaBHBIX 337a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0Opa3oBaHUs COCTOUT B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU TIPAMOTHOCTH H
WHTEpeca K HayKe y 00yJaronuxcs.

N3yyenne ¢usukum Ha 0a30BOM ypOBHE MPEIOJIaracT OBJAJCHHE
CICAYIOINIMMU KOMIIETCHTHOCTSIMHU, XapaKTEPU3YIOIIUMHU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTH:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIIEHUBATH U MOHUMATH OCOOEHHOCTH HAYYHOTO UCCIICIOBAHNUS,

e HHTEPOPETUPOBATH  JIAaHHBIE U HUCIOJL30BaTh  HAy4YHbIC
JI0Ka3aTesIbCTBA JIJISl OJIyYEeHHS BBIBOJIOB.

[enu wusyueHuss (PU3NKK Ha YPOBHE OCHOBHOIO 0OIIEro o0Opa3oBaHUs
onpenenensl B Konmenmuu mpenonaBanus ydeOHoro mnpenvera «®Dusmka» B
oOpazoBarenpHbIX opraHuzauusix Poccuiickoit denepauuu, peanu3yromux
OCHOBHbIE  00I11€00pa3oBaTeNIbHbIE MPOTPAMMBI, YTBEPKIEHHON pElIeHHEM



Komnerun Munucrepctsa npocseiienust Poccuiickoit deneparuu (mpoToOKoa OT 3
nexadps 2019 r. Ne [1K-4BH).
Heau uzyyenust pu3suKu:

npuoOpeTeHne HMHTEepeca M CTpEeMJICHHs] OO0y4aroumxcsi K HaydyHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE NMPEACTABICHUI O HAYYHOM METOJIE MO3HAaHUS U (POPMUPOBAHUE
UCCIIEIOBATENECKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;
¢bopMUpOBaHHE HAyYHOTO MHUPOBO33PEHUSI KaK pe3yjbTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepHH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;
(dbopMupOBaHKE TPEJICTABICHUNA O PO (UMKHU ISl Pa3BUTUSA APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHII;

pa3BUTHE  MPEIACTaBICHUH O  BO3MOXKHBIX  chepax  Oyamyuier
npoeCCUOHATIBHON JIeSITEILHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJATOTOBKA K
JanbHeNeMy oOy4eHHUIO B 3TOM HaIlPABJICHUU.

JlocTrKeHHre 3TUX IIeJIed MporpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
oO1rero o0pa3oBaHusi 00ECEYNBACTCS PEIICHUEM CIICAYIONINX 3a1aY:

NpUOOpPETeHUE 3HAHWA O JUCKPETHOM CTPOSHWW  BENIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

NpUOOpPETEeHNE YMEHUN ONMUCHIBATH U OOBICHATH (DU3UUECKHUE SBICHUS C
WCITOJIb30BAaHUEM TTOTYICHHBIX 3HAHHA;

OCBOCHHME METOJIOB PEIICHHUS TNPOCTEUITUX PacUYETHBIX 3amad ¢
UCTIOJIb30BaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOMIOAATh MPUPOJIHBIC SBICHUS U BBITIOJHSITH OMBITHI,
nabopatopHble  pabOThl M AKCIEPUMEHTAJIbHBIE HCCJIEAOBaHUS C
WCITOJIb30BAaHUEM U3MEPUTEITBHBIX TPHOOPOB;

OCBOCHHE MPUEMOB pabOThl ¢ MHpOpMaIel GU3NIECKOro COACepKaHuUs,
BKJTFOYAsi HH(POPMAIIUIO O COBPEMEHHBIX JTOCTHKEHUSX (PU3UKH, aHATIU3 U
KPUTHUYECKOE OIICHUBaHUE MH(HOPMAIIHH;

3HAKOMCTBO €O cepaMu podeCcCHOHATILHON e TeIbHOCTH, CBI3aHHBIMU
C (U3NKOH, W COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JTOCTIDKEHUSIX (DU3UIECKOM HAYKH.

Ha wusyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIIIETO

oOpa3oBanus oTBoauTCs 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HEJENIO), B §
KJ1acce — 68 yacoB (2 vaca B Hejeno), B 9 kinacce — 102 ygaca (3 yaca B HeJEmI0).

[Ipennaraemslii B mporpaMme mo (pusnke nepeyeHs JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENbHBII XapaKTep, YUUTENb AeIaeT BbIOOp NPOBEACHMS



71a00paTOPHBIX PabOT U OMBITOB C YYETOM MHAUBUAYATBHBIX 0COOCHHOCTEN
0Oy4JaronmMxcs, CrucKa SKCIEePUMEHTANBHBIX 33JJaHUH, Ipe/ijlaraeéMbIX B paMKax
OCHOBHOI'0 TOCYJJapCTBEHHOTO 3K3aMeHa 1o (pusuke.



COJEPKXAHUE OBYUYEHUA
9 KJIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexanudeckoe aBMKeHHE. MarepuanpHas Touyka. Cuctema OTCU€Ta.
OTHOCUTENBHOCTh MEXaHMYECKOTO JABWKEHHs. PaBHOMepHOE mNpsIMOIMHEHHOE
nBrkeHue. HepaBHoMmepHoe mpsimosiHelHOEe ABMkeHue. CpellHsisl 1 MTHOBEHHAas
CKOPOCTb TeJa IPU HEPABHOMEPHOM JABUKECHHH.

VYckopenue. PaBHOoyckopeHHOe TmpsiMosiuHEWHOe JBkeHue. (CBoOoaHOE
nagenue. OnwiTel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYKHOCTH. llepron u yvacrota oOparieHus.
JIunenHas u yrioBast CKOpoCTH. LIeHTpoCcTpeMUTENIBHOE YCKOPEHHUE.

IIepseiit 3ak0H HproTroHa. Bropon 3akoH HeroroHa. Tperuii 3akoH HproToHa.
[IpuHIMII CYTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHUs: cuiia TPEHHS CKOJIbKEHHUS, CHJIa
TPEHUSI IOKOSI, APYTUE BUJIBI TPCHUSI.

Cuna TsXKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. Y CKOPEHHE CBOOOIHOTO
najgeHus. JIBuxenue mianetr BOKpyr Connua. IlepBasi kocmuyeckasi CKOPOCTb.
HeBecoMocTh 1 neperpysKu.

PaBHOBecue maTepuanbHOM TOUKU. AOCONIOTHO TBEpIOoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MoOMeHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tena. M3menenune mmnyinbca. UMmynbe cuiibl. 3aKOH COXpaHEHHUS
MMITyJIbCa. PEakTUBHOE NBUKEHUE.

Mexanuueckass pabora U MOUIHOCTb. PaboTa cuil TSHKECTH, YNPYTrOCTH,
TpeHus. CBs3b dHEpruu U padoThl. [loTeHMabHAs PHEPTUS TEJa, MTOHIATOrO HaJl
ITIOBEPXHOCTHIO 3eMIIH. [loTeHIManbHas SHEprus CKaTou npykuHbl. Knunetnueckas
sHeprusi. TeopemMa 0 KUHETUYECKOW SHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaGnrogeHue MexaHUUECKOTO JABMIKEHUS TeJla OTHOCUTEIBLHO Pa3HbIX Tell

OTCYETA.

2. CpaBHeHME MNyT€W U TPACKTOPUM NBUKEHUS OJHOTO M TOTO K€ TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.

N3MepeHune CKOpOCTH U YCKOPEHUS MPSIMOJTMHEMHOTO IBUKEHMUS.
HccnenoBanne mpu3HAKOB PABHOYCKOPEHHOTO JBUKEHUS.
Hab6nronenune nBmkeHus Tea Mo OKPY>KHOCTH.
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HabOmronerre MexaHn4eCcKuX sIBJICHUH, POMCXOISIINX B CUCTEME OTCUETA
«Tenexka» mnpu €€ paBHOMEPHOM W YCKOPEHHOM  JBMKCHUHU
OTHOCHUTEJIbHO KaOHMHeTa (PU3HKHU.



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

3aBUCUMOCTb YCKOpPEHHUs Tela OT MAcChl TeJla U JEUCTBYIOIIEW Ha HEro
CHJIBI.

Habroienue paBeHcTBa CHII ITPU B3aUMOJICHCTBUU TEII.

M3meHenue Beca Tesa Mpyu yCKOPEHHOM JBHKCHUH.

[lepenaya uMIryabca py B3aMMOJCHCTBUH TE.

[TpeoOpa3oBaHys SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aUMOJEHCTBUH.

CoxpaHeHne UMIyJbca MPHU A0COIIOTHO YIPYTrOM B3aUMO/IEHCTBHH.
Habnronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHHe MEXaHMYECKOH SHEPTUU MIPHU CBOOOTHOM MaJCHUH.
CoxpaHeHHE MEXaHUYECKON PHEPIUU TP ABUKEHUH TeEJIA MO IEUCTBUEM
IIPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoncTpynpoBanue TpakTta Ui pa3roHa W JajbHEHIIEro paBHOMEPHOTO
JBUKEHMSI LIApUKa WU TEJIEKKH.

Omnpenenenne cpeaHEd CKOPOCTH CKOJIBKEHHUS OpycKa WM JBHKCHUS
IApUKa [0 HAKJIIOHHON TJIOCKOCTH.

Omnpenenenre yCKOpEHHUs Tella MPH PAaBHOYCKOPEHHOM JABW)KCHHUU IIO
HAKJIOHHOU IUTOCKOCTH.

HccnenoBaHue 3aBUCUMOCTH IyTH OT BPEMEHHU INPU PAaBHOYCKOPEHHOM
JBMKCHUHW 0€3 HauallbHOW CKOPOCTH.

[IpoBepka ruMOTE3Bl: €CIU TPH PABHOYCKOPEHHOM IBWKCHHH 0Oe3
HAYaJbHOW CKOPOCTH TYTH OTHOCSTCS KakK psi HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHUJIbI TPEHMSI CKOJIBKEHHS OT CHJIbI
HOpPMAaJIbHOI'O JaBJICHUS.

Onpenenenue kor(dGUIIEHTa TPEHUST CKOIBXEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenve paboThl CUJIbI TPEHUS MPU PAaBHOMEPHOM JIBUKEHUU Teja
10 TOPU30HTAILHOM MOBEPXHOCTH.

Omnpenenenue pabOThl CUJIBI  YNPYrOCTH TMpPU THOIBEME Tpy3a C
UCTIOJIb30BaHUEM HETOABHKHOTO U TIOJBMYKHOTO OJIOKOB.

W3ydeHne 3aKkoHa COXpaHEHUS SHEPTUH.

Pasznen 9. Mexannyeckue Koj1e0aHUsI U BOJIHBI.

KonebatenbHoe aBmxeHrne. OCHOBHbBIE XapaKTEPUCTHKHU KOJIeOaHMil: Iepro,
4acToTa, aMIUINTy1a. MareMaTu4ecKuil U NpyKUHHBIM MasTHUKU. [IpeBpaiieHue
HHEPrUM MpH KOJIeOaATETHLHOM JIBHXKEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHble — kojeOaHusi.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoOWCTBaA MeXaHWYeCKUMX BOJIH. [IpoposibHble U



nornepeyHble  BOJHBI. [[MMHA BOJHBI M CKOPOCTh €€ pacrnpoCTpaHEHUSI.
MexaHudeckue BOJIHBI B TBEPAOM Telle, CEHCMUYECKUE BOJIHBI.
3Byk. I'pomMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHdpa3Byk u
YIIBTPa3BYK.
Hemoncmpauyuu.
1. HaGnronenue koneOGaHWil Ted MOJA JIEWCTBHEM CHIIBI TSDKECTH M CHJIBI
YIOPYTOCTH.
Hab6nronenue konebanuii rpy3a Ha HUTU U Ha TIPYKUHE.
Habmoienue BBIHYKIEHHBIX KOJICOaHH U pe30HaHCa.
PacnpocTpaneHne npo10JIbHBIX U MOMEPEYHBIX BOJIH (HA MOJIEIN).
HabmtoieHue 3aBUCUMOCTH BBICOTHI 3BYyKa OT 4aCTOTBHI.
AKYCTUYECKHI pE30HAHC.
Jlabopamopuvie pabomul u onvimol.
1. OmpezgeneHne 4YacTOTbl M Iepuoja KojieOaHW MaTeMaTHu4ecKoro
MasTHUKA.
2. OmpeneneHnie 4acTOThl U IEPHOJIa KoeOaHUi MPY>KUHHOTO MasgTHHUKA.
3. HccnenoBaHue 3aBUCMMOCTHU Tepuoia KoyeOaHUI MOABEIIEHHOTO K HUTH
rpy3a OT JJIMHBI HUTH.
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4. HccnenoBaHue 3aBUCMMOCTHU TIEPHOJIa KOJIeOaHUM MPYKUHHOTO MasSTHUKA
OT Macchl rpy3a.
5. IIpoBepka He3aBHUCHUMOCTH TIepHoOJia KojeOaHUi Tpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Tpy3a.
6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHui
MPYKMHHOTO MasiTHUKA OT MAcCChl IPy3a U KECTKOCTU MPYKUHBI.
7. U3mepenue yckopeHus cBOOOTHOTO MaJIeHUS.
Pazgea 10. D1eKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.
OJIEKTPOMarHUTHOE  TOJIE.  OJJEKTPOMAarHuTHele  BOJIHBL.  (CBOMCTBa
ANEKTpOMarHuTHhIX BOJH. Illkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
ANIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3U.
OnekTpoMarHuTHasi npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
CBETA.
Hemoncmpauuu.
1. CBOWCTBA JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie pabomul u onvimaol.
1. V3ydyeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C TOMOIIBIO MOOMIBHOTO
tenedoHa.
Paznen 11. CBeToBble SIBJICHUS.



JlyueBas  moxmenp  cBera.  Mcrounuku ~— cBera.  I[IpsMosmnHerHoe
pacnpoctpanenue ceeta. 3atMeHust ConHua u Jlynel. Otpaxenue ceta. [lnockoe
3epKajo. 3aKOH OTPaKEHHUs CBETA.

[Ipenomnenue cBera. 3akoH npesomyeHHs cBera. [lomHoe BHyTpeHHee
OoTpakeHue cBeTa. lCronb30BaHWE TMOJHOTO BHYTPEHHEIO OTPAKEHUS B
ONTHUYECKUX CBETOBOJAX.

Jlunza. Xom syweit B JmH3e. Onruueckas cucrema (oroanmapara,
MUKpPOCKOIIa M Tejeckona. I'Jla3 kak onTuYeckas cucrema. biaum3opykocTs U
JaJIbHO30PKOCTb.

Pasznoxxenne Oenmoro cBera B crnekTp. OmnbiTel Hpiotona. Croxenue
CHEKTpaJIbHBIX BETOB. JlMciepcust cBeTa.

Jemoncmpayuu.

[IpssMOMMHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpaxeHune cBeTa.

[Tosryuenue n300pakeHUi B INIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.

[Ipenomnenue cera.

OnTuyeckuii CBETOBO/.

Xop tydeil B coOmparonieit JIMH3e.

XO0J Iy4yelr B pacCenBAIOIIECH JIMH3E.

[Tony4yenune n300paxeHuit C MTOMOIIIBIO JIMH3.

[Tpuniun aevictBus hoToanmapara, MUKPOCKOIA U TEJIECKOIIA.

10. Monens riia3a.

11. Pa3noxenue 6e5noro cBera B CIEKTP.

12. [lomy4yeHue 6e0ro cBeTa MpH CI0KEHUH CBETAa Pa3HbIX I[BETOB.

Jlabopamopuwvie pabomul u onvimaol.

1. HccnepgoBaHue 3aBUCUMOCTH yria OTPAKEHHsI CBETOBOTO Jiyda OT YIUIA
najeHusl.
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2. M3yueHue xapakTEpUCTHK M300pAKEHUS MPEAMETA B TIIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHMOCTH yIiia MPEJIOMIIEHUS CBETOBOTO JIy4a OT yIJia
NaJEHUS HA TPAHULIE «BO3TyX—CTEKIIOM.

4. [lonydeHnue n300pakeHHii ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.
Onpenenenue (HOKYCHOTO pacCTOSIHUA U ONTHYECKON CHIIbI coOuparoien
JIVH3BI.

6. OMBITHI IO PA3JI0KEHUIO OEJI0r0 CBETa B CIEKTP.

7. OmBITBI MO BOCTPHUSTHIO LIBETA NMPEAMETOB MPH UX HAOIIOACHUM uepe3
[[BETOBbIE (DUIIBTPBI.

Pa3nen 12. KBanroBble IBJIEHHUS.

OnwiTel Pe3epdopna v minanerapHas mojenb atoma. Monens atoma bopa.

Hcnyckanue u NoryiomeHne ceera aroMoM. KBaHThl. JIMHENYaThie CIEKTPHI.



PanuoaktuBHOCTh. AJb(a-, 6eTa- u ramma-usiydenus. CTpoeHre aTOMHOTO
anpa. HykionHas wmopens artomHoro snapa. HW3ortonsl. PaanoakTrBHBIE
npeBpaieHus. [lepron nonypacmnana aTOMHBIX SIED.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apsIOBOIO U MAacCOBOTO YHCEN.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku sHeprun CosHIa U 3BE3I.

SAnepnas sHeprervka. J[eWCTBUS paguOAKTUBHBIX HW3JIYYEHUH HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CrnekTpbl U3TYUYEHUS U MOTJIOIICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. ChekTp Boaopoa.

4. HaOmoneHnue TpekoB B kamepe BuibcoHa.

5. PabGota cuéTunka HOHU3UPYIOIIUX U3TYyYEHUN.

6. Perucrtpanus uznydeHus OpUPOJHBIX MUHEPATIOB U IPOTYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CIUIONIHBIX U JIMHEWUYATHIX CIIEKTPOB U3IyYCHHUS.

2. HccnenoBanue TpPEeKOB: M3MEPEHUE HHEPTrUU YACTULBI MO TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. M3mepenue pagnoakTuBHOTO (POHA.

IHoBTOpPUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH JI1 CUCTEMATHU3a[u1
u  0000mIeHUsT MPEIMETHOTrO  COJAEpKaHUS W OMNbITa  JEATEJIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (PU3MKH, a TAKXKe JJI1 MOATOTOBKHU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aM€Hy MO (usuke g o0ydarommxcs,
BBIOPABIIINX ATOT yUEOHBIN MpeMeT.

[Ipu M3y4eHUn AAHHOTO MOJYJIA PEaTU3yIOTCSd U CUCTEMATU3UPYIOTCS BUAbI
NeATEIbHOCTH, HA OCHOBE KOTOPBIX 00€CreunBaeTcsi JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  IUIAHUPYEMBIX  pe3yjbTaToB  00yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAyYHasi TPAMOTHOCTh: OCBOEHHUE HAy4YHBIX METOJOB HCCIIEIOBAHUS
SBJICHUA TIPUPOABl M TEXHUKH, OBJAJCHUE YMEHUSMH OOBACHITH (pu3mdeckue
SBJICHUSI, TPUMEHSS TMOJy4YeHHBbIE 3HAHUS, peniaTh 3ajJadyd, B TOM YHCIE
KaueCTBEHHBIC U IKCIIEPUMEHTAJIbHBIC.

[IpyHIMOMATBHO JIEATEIIBHOCTHBIA XapaKTep MaHHOTO pasjesia peaanu3yercs
32 CY4€T TOro, UYTO OOy4YarIMecs BBIIONHIIOT 3aJaHusl, B KOTOPHIX UM
npeajaraeTcs:

Ha OCHOBE TIOJIYYEHHBIX 3HAHWI pacrno3HaBaTh M HAYYHO OOBICHATH
dbuznyecKue SBJICHUS B OKPYKAIOIIEH MPUPOJI€ U MOBCEAHEBHON KU3HU;



HCIIOJBb30BAaTh HAYYHBIC MCTOAbI UCCICAOBAHUSA (bI/I3I/I‘ICCKI/IX HBHGHHﬁ, B TOM
YUCJIC IJIA IIPOBEPKU THITIOTE3 U MOJIYUYCHHA TCOPCTHICCKHUX BBHIBOOB,
O0OBSACHATH HayY4YHBIC OCHOBBLI HanOosee BaKHBIX I[OCTI/I}KEEHI/Iﬁ COBPCMCHHBIX
TeXHOJIOFHﬁ, HalIpuMEp, IMMPAKTUICCKOTO UCIIOJIB30BaHHA PA3JIMIHBIX KCTOUYHUKOB
9HCPI'MK Ha OCHOBC 3aKOHA IPCBpAaICHUA U COXPAaHCHUA BCCX M3BCCTHBIX BHUIOB
OHCPIUH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

W3yyenne ¢Gu3WKM HAa YpPOBHE OCHOBHOTO O0OIIEro 0oOpa3oBaHUS HANPABICHO HA JOCTHIKEHUE JIMYHOCTHBIX,

MCTAIIPpCIAMCTHBIX U IIPCAMCTHBIX 06p3.30BaT€JII)HI>IX PE3YJIbTATOB.

B pesynbrare wu3yueHus (U3MKA HA YPOBHE OCHOBHOrO o0miero ooOpaszoBanus y oOydarouierocs OyayT

c(hopMHUPOBaHbI CIEAYIONIUE TUYHOCTHBIE PE3YJIbTAThl B YACTHU:

1) maTpMOTHYECKOr0 BOCIIMTAHUA:

— MPOSIBIICHUE UHTEPECa K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHMCKOMN (PU3NYECKON HAYKU;

— [IEHHOCTHOE OTHOUIEHHE K IOCTUKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;

2) rpamaaHCKOro0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA

— FOTOBHOCTh K aKTUBHOMY YYAaCTHIO B OOCYXJEHUM OOIIECTBEHHO 3HAYMMBIX M ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
OPAaKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (DU3HKY;

— OCO3HAHUE BAXKHOCTHU MOPAJIbHO--3TUYECKUX MMPUHILIMUIIOB B AEATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATHE ACTETUYECKUX KauecTB (PU3MUECKOM HayKu: €€ TapMOHHYHOTO MOCTPOEHUS, CTPOTrOCTH, TOYHOCTH,
JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

— OCO3HaHUE UEHHOCTH (PU3MYECKOW HAayKd KaK MOIIHOTO HMHCTPYMEHTa IO3HAHUS MHpPA, OCHOBBI PAa3BUTHUSA
TE€XHOJIOTMH, BAJKHEUILIEN COCTABIAIOIIEN KYJIbTYPHI;

— pa3BUTHE HAYYHOU JTI0003HATEILHOCTH, UHTEPECA K UCCIIEA0BATENBCKON e TEIbHOCTH;

5) gopmupoBaHusi KyJAbTYpPbI 310POBbSI M IMOILMOHAJIBHOI0 0JIATONOJIYyYHS:

— OCO3HaHUE ILIEHHOCTH 0€30MacHOTr0 o0pa3a *U3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHUPE, BaXXHOCTU MpaBUII

0€30I1acHOr0 MOBEICHUSI Ha TPAHCIOPTE, HAa JOpOrax, ¢ JIEKTPUUYECKUM U TEIJIOBBIM OOOpPYJOBAHUEM B JOMAITHUX
YCIOBUSIX;



— c(OpMUPOBAHHOCTh HaBbIKa pe(IEKCUU, MPU3HAHUE CBOETO IpaBa Ha OLIMOKY M TaKOro K€ IpaBa y JAPYroro
YeJI0BEKa;

6) TPy10BOI0 BOCIIMTAHMS:

— AaKTMBHOE y4yacTHE€ B PEIIECHWU MPAKTHYECKHX 3ahad (B paMKax CeMbH, 00pa30BaTEIbHOM OpraHu3alud, ropoja,
Kpasi) TEXHOJIOTHYECKON U COLMAIbHOM HAIPaBJIEHHOCTH, TPEOYIOLUX B TOM YUCIE U (PU3NUYECKUX 3HAHUI;

— UHTEpEC K IPAKTUUECKOMY U3YUEHHIO POPECCHA, CBA3AHHBIX C (PU3UKOM;

7) IKOJIOTHYeCKOr0 BOCIIMTAHUSA:

— OpUEHTalUsl Ha NpUMEHEHUE (U3NYECKUX 3HAHUM M7 peleHus 3aJad B O0JIaCTU OKpY)KAIOIIEH Cpenbl,
IUTAHUPOBAHHUS ITOCTYNKOB U OLICHKU UX BO3MOJKHBIX ITOCJIEACTBUM I OKPYKAOIIEH CPEMBL;

— OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTUYECKUX POOJIEM U MMyTEH UX PELICHMUS;

8) ajanTanuu K M3MEHAIMIUMCS YCIOBUSM COMAJIBHON U IPUPOIHOH CPeAbI:

— NOTpeOHOCTh BO B3aUMOJICHCTBUU TPHU BBIIIOJHEHUU MCCIEAOBAHUN M MPOEKTOB (PU3NYECKOW HANpaBJIEHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM JAPYTHX;

— MOBBIIIEHUE YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JAESITEIbHOCTD;

— TOTPeOHOCTh B (POPMUPOBAHMU HOBBIX 3HAHWUW, B TOM 4Hcie (OPMYIUPOBATH UAEH, MOHSITHUSA, THIIOTE3bl O
(Gu3HUEeCKUX 00BEKTAX U SIBICHUSIX;

— OCO3HaHUE JAe(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 001aCTH (PU3UKHU;

— IUTAaHUPOBAHKUE CBOETO Pa3BUTHSI B IPUOOPETEHNN HOBBIX (PU3NUECKUX 3HAHUH;

— CTpEeMJICHHE aHAJM3UPOBaTh W BBIABIATH B3aUMOCBSI3U IMPUPOJIbI, OOLIECTBA W SKOHOMHUKH, B TOM YHUCIE C
MCIOJIb30BaHNEM (PU3UYECKUX 3HAHUI;

— OLICHKa CBOUX JIEHCTBUI C yUETOM BIIMSHHUS HA OKPYKAIOIIYIO CPEY, BO3MOXKHBIX INTI0OOATBHBIX MOCIEICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI



B pesynbTaTe 0cBO€HHUS MPOTrpaMMBbI IO (PU3KKE Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHus y oOyyaroierocst OyayT
chopMHpPOBaHbI MeTAMNpPeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO3HABATEIbHbIE YHUBEpCAIbHbIC YUeOHbIC NEHCTBUS,
KOMMYHUKATHBHBIC YHUBEPCAIbHbIE YU€OHbIE ICUCTBUS, PETYISATUBHBIC YHUBEPCATIbHbIC YU€OHbIE 1EUCTBUS.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE [1eiiCTBUS

Ba3oBnle JJornueckue 1eiicTBUA:

BEISIBIIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC IPU3HAKH OOHEKTOB (SIBJICHUH);

yCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKAIIMU, OCHOBAHUS JIJIsi 0000IIEHUS Y CPABHEHMUS;

BBISIBIIAITH 3aKOHOMEPHOCTHM U TIPOTUBOpEYMs] B paccMarpuBaemblx (akTax, JaHHBIX U HaAOIIOJCHUSX,
OTHOCAIIUXCS K (DU3UIECKUM SBIICHUSM;

BBISIBIIATH IPHYUHHO--CJICJICTBEHHBIE CBSI3M NIPH M3YUCHUU (PU3NUSCKHUX SIBJICHUI U TPOIIECCOB, /IeTaTh BHIBOJBI C
UCIIOJIb30BAaHUEM JIEAYKTUBHBIX M WHAYKTHUBHBIX YMO3aKJIIOUEHHH, BBIJIBUTAaTh TUIIOTE3bI O B3aMMOCBSI3SIX
(U3UYECKUX BEIMYMH,

CaMOCTOATENILHO BBIOMPATH CIOCOO perieHus yueOHol (pu3ndeckoil 3amaun (CpaBHEHHWE HECKOJIbKUX BapUAHTOB
pereHus1, BLIOOP HanboIee MOAXOAIIETO C YIETOM CaMOCTOSATEIHHO BBIJICICHHBIX KPUTECPHUEB).

ba3oBble ucciiefoBaTe/IbCKHe JeiiCTBUS.

UCITI0JIb30BATh BOMPOCHI KaK MCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHMS,

MIPOBOJIUTH IO CAMOCTOSATEIFHO COCTABIICHHOMY TUIaHY OTIBIT, HECIOKHBIN (PU3MUECKHUI IKCIIEPUMEHT, HEOOIBIIIOE
uccienoBanue (PU3NIecKoro siBICHUS;

OIICHMBATh Ha TPUMEHHMOCTb W JOCTOBEPHOCTh HH(POPMAIIUIO, IOIYYCHHYIO B XOJ€ HCCIICIOBAaHUS WU
DKCIIEPUMECHTA;

CaMOCTOATENFHO (POopMyIHpOBaTh 0000IIEHUS W BBIBOJABI MO Pe3yJibTaTaM MPOBEAEHHOTO HAOIIOJCHUS, OIbITA,
WCCJICIOBAHNUS,

MPOTHO3UPOBATh BO3MOXKHOE JIajbHEHICe pa3BUTHE (DU3UYCCKUX TMPOIECCOB, a TaKKEe BBIJIBHTaTh
MIPEAIOJIOKEHNS 00 MX Pa3BUTHH B HOBBIX YCIIOBHSIX M KOHTEKCTaX.

Pa6ora c nundopmanueii:



MPUMEHSTh PA3IMYHbIE METOJbl, MHCTPYMEHTBI M 3alpOChl MPU MOUCKE U 0TOOpe MH(OpMAIMK WIH JAHHBIX C
y4ETOM IpeIoKEHHON yueOHOM pu3nueckoit 3a1aun;

aHaJIM3UPOBaTh, CHCTEMATU3UPOBaTh U HWHTEPHPETUPOBATH HWHOOPMAIUIO pa3IMYHBIX BHIOB U (popm
MIPEICTABJICHUS;

CaMOCTOSATEIILHO BBHIOMPATh ONTUMATBHYIO (hopMy MpeAcTaBiIeHUS WHPOPMAUA U WUTIOCTPUPOBATH PEIIacMbIe
3a/1a4v HECJIOKHBIMU CXEMaMHU, IMarpaMmMaMu, HTHOU rpaukoi U uX KOMOMHAIIUSIMHU.

KoMMyHMKaTHBHBbIE YHHMBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

B X0JI¢ 00CYXXJIeHHsI Y4eOHOTrO MaTepuala, pe3yJibTaToB JIa0OpaTOPHBIX padOT U MPOEKTOB 3aJaBaTh BOMPOCHI MO
CYIIIECTBY OOCYKJIaeMOW TeMbl W BBICKa3bIBaTh HWJEH, HAIICJICHHBIC Ha pEIICHWE 3a7a4yd M MOJJICpKaHUE
01aroxenaTeIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOU CYXICHUS C CYXKICHHUSIMU JPYTUX YYACTHUKOB JIMAiora, 0OHApY>KMBATh Pa3INYUe U CXOJICTBO
MO3UILINH;

BBEIPQKATh CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

nyOJUYHO TPEACTaBIATh PE3yJbTAaThl BBHITIOJHEHHOTO (DU3UYECKOTO OIbITa (IKCIIEPUMEHTa, HWCCIICIOBAHMS,
MPOEKTA);

MOHUMATh W UCIIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW M WHIMBHUIYaJIbHOW PaOOThl P PEIICHUH KOHKPETHOMN
busndeckoi mpoOIeMbl;

MPUHUMATh I COBMECTHOU IEATEILHOCTH, OPTraHW30BBIBATh NEUCTBHUS MO €€ TOCTMIKCHHIO: PAaCTpEesaTh
poiH, 00CyXAaTh MIPOILIECCHI U PE3YJIbTaThl COBMECTHOM pabOThI, 0000111aTh MHEHUSI HECKOJBKUX JIFO/ICH;
BBITIOJIHATH CBOIO YacTh pabOTHI, IOCTUTAsi KAUECTBEHHOTO Pe3ysbTaTa M0 CBOEMY HAIPaBJICHUIO U KOOPJAUHUPYS
CBOM JICUCTBUS C IPYTUMH YWICHAMH KOMaH/IbI;

OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMIA MPOAYKT MO KPHTEPUSM, CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
YY9aCTHHKAaMHU B3aUMOJICHCTBHS.

PerynsiTuBHBIC YHHBepcaJbHbIe YueOHbIe NeiCTBUSA

Camoopranuzamnus:



BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YUYEOHBIX CUTYAIUSIX, TPEOYIOIIUX I PEIICHUs] PU3NUECKUX 3HAHUM;
OPUEHTUPOBATHCS B PA3JIMYHBIX MOJIX0/IaX MPUHATUS PElIeHUH (MHAUBUIYaIbHOE, IPUHATHE PEIICHUS B TPYIIIIE,
MIPUHATHE PEIICHUM TPYIIOo);

CaMOCTOSATENILHO COCTaBIISATh AJITOPUTM pelieHus (U3UYECKOW 3a7aud WM IUIaHA HMCCIIENOBAHUS C y4ETOM
UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMN, apryMEHTUPOBATh MpejiaraéMble BAPUAHTHI PEIICHMUIA;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PElLICHUE.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U Mpejiararh 1jiaH €€ N3MEHEHHUS,

OOBSACHATHh NPUYUHBI JOCTUKEHUS (HEJOCTHIKEHHSI) pE3YJIbTAaTOB AEATEIbHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY
OTIBITY;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh (B TOM 4YHCII€ B XOJ BBINOJHEHMS (PU3MUECKOTO HCCIENOBAHUS WM
IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIbCTB, U3MEHUBIIUXCA CHUTyalUil, YCTAHOBJIEHHBIX OMIMOOK, BO3HUKIIUX
TPYIHOCTEW;

OLICHMBATh COOTBETCTBHE pE3yibTaTa LIeJIU U YCIOBUSAM;

CTaBUTh ce€0s1 HA MECTO APYroro 4ejoBeKa B XOJ€ CIopa WIK AUCKYCCUU Ha HAy4HYIO TEMY, IOHUMAaThb MOTHUBBI,
HaMEpEHUS U JIOTHKY JIpyroro;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPH PEIICHUU (PU3NYECKUX 3a7ad WM B YTBEPKICHUSAX HA HAy4YHbIC TEMbI U
TaKO€ K€ MIPABO APYToro.

INPEAMETHBIE PE3YJIBTATDBI

K koHiry 00y4yeHust B 9 Kjacce npeiMEeTHbIE PE3YJIbTaThl HA 0A30BOM YPOBHE JOKHBI OTPaXKaTh CHOPMUPOBAHHOCTH
y 00yJarommxcst yMeHUM:

VCITOJIB30BATh MOHATHUS: CUCTEMA OTCYETA, MAaTEpHUAIIbHAS TOYKA, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHUYECKOTO
JBUKEHUA, Aedopmanus (ynpyras, MmIacTUYEcKasi), TPeHHE, LEHTPOCTPEMUTEILHOE YCKOPEHUE, HEBECOMOCTh U
NEPErpy3KH, LEHTP TSHKECTH, aOCONIOTHO TBEPLOE TENO, LEHTP TSHKECTH TBEPAOIO TeElla, PABHOBECHUE,
MEXaHUYECKUEe KOoJieOaHWs M BOJHBI, 3BYK, HH(QPa3BYK U YJIbTPa3BYK, 3JIEKTPOMATHUTHBIC BOJHBI, MIKaja



AJIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U TaTbHO30PKOCTh, CIIEKTPHI HCITYyCKAaHUS M TIOTJIONICHHS, allb(da-,
OeTa- ¥ raMMa-u3Iy9CHHS, U30TOIIbI, SIEPHAsI SJHEPTETHKA;

pasnuyath SIBICHHUA (pPaBHOMEPHOE U HEpPaBHOMEpPHOE TNPSIMOJIMHEWHOE JBU)KCHHE, PaBHOYCKOPCHHOE
MIPSIMOJIMHEWHOE JIBIKEHHE, CBOOOHOE TAICHHE TEJ, PABHOMEPHOE JBMKEHUE 110 OKPYKHOCTH, B3aUMOCHCTBHE
TeJ, PEaKTUBHOE IBIIKEHUE, KoyieOaTeIbHOE NBIDKCHHE (3aTyXalollue W BBIHYKICHHBIC KOJeOaHMsI), Pe30HAHC,
BOJIHOBOE JIBIDKCHHE, OTPAKCHHUE 3BYKA, MPSIMOJIMHEHHOE paclpoCcTpaHEHHE, OTPAKEHUE W MPEIIOMIICHHE CBETa,
MOJIHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3NIOKEHHE OEJIOro CBETa B CHEKTP M CIOKEHUE CIEKTPAIbHBIX I[BETOB,
JUCTIEPCHUST CBETA, ©CTECTBEHHAS PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CHEKTpa H3IYUYEHHUS) TIO
OIMCAHMIO UX XapaKTEPHBIX CBOMCTB ¥ HAa OCHOBE OTBITOB, ICMOHCTPUPYIOIIHNX JaHHOE (PU3NUYECKOe SBIICHNUE;
pacro3HaBaTh MPOSIBICHUE W3YUCHHBIX (U3MUCCKHUX SBJICHUH B OKPYXKAIOIMIEM MHpE (B TOM 4YHCIe (PU3NUECKHE
SIBJICHUSI B TIPUPO/IE: TIPWJIMBBI U OTIUBBI, IBMKEHHUE TuIaHeT COJIHEUHON CUCTEMBI, pEaKTUBHOE JBUKEHHUE YKUBBIX
OpraHU3MOB, BOCIIPUSITUE 3BYKOB KUBOTHBIMH, 3€MJICTPSICECHHE, CEMCMUYECKUE BOJIHBI, I[yHAMH, 3X0, I[BETa TeJ,
ONITHYCCKHE SBJICHHS B MPUPOJIE, OMOJOTHICCKOE MEHCTBHE BHIUMOTO, YIAbTPA(GHOIETOBOTO M PEHTICHOBCKOTO
W3ITyYCHUH, C€CTECTBEHHBIM PaTUOAKTUBHBIA (POH, KOCMHUYECKHE JyUd, PAIUOAKTUBHOE W3IIYYCHHE MPHPOIHBIX
MUHEPAJIOB, EHCTBUE PAIUOAKTUBHBIX U3TYYCHUN HA OPTaHU3M YEJIOBEKa), IPHU 3TOM MEPEBOJAUTH MPAKTHUECKYIO
3a/layy B Y4EOHYI0, BBIJICIISThH CYIIECTBEHHbIE CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUIA;

OMKCHIBATh M3YYCHHBIC CBOWCTBA TeN M (DU3UUECKHUE SIBIICHUS, UCTOIB3Ysl (PU3MYECKHE BEIMYUHBI (CPEIHSS U
MT'HOBEHHAsI CKOPOCTh TeJla ITPU HEPABHOMEPHOM JBIKEHUHU, YCKOPEHHE, TIEpEMEIIEHUE, MTyTh, YII0Bas CKOPOCTh,
CHJIa TPEHHWsI, CWJIa YNPYTrOCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJHOTO TaJCHMs, BEC Tella, WMITYJIhC Tea,
UMITYJIbC CHJIbI, MEXaHW4yeckas paboTa W MOIIHOCTb, NOTEHIMAIbHAS DHEPrus Tejla, MOJHITOrO HaJ
MOBEPXHOCTHIO 3€MJIM, TMOTEHIMAJIbHAS DHEPIrHsl CXATOM TPYKWHBI, KHHETHYECKAash DSHEPrus, IOJIHAs
MeXaHUYeCKas SHePT s, TICPHO] U 9YacToTa KoJieOaHUH, JJTMHA BOJIHBI, TPOMKOCTh 3ByKa W BBICOTA TOHA, CKOPOCTh
CBETa, TMOKa3aTejlb TPEJIOMIICHHS CpeIbl), TpPH ONMHUCAHWUU TIPABWIBHO TPAKTOBATh (U3MYCCKUH CMBICT
UCITOJIB3YEMBIX BEJIMYHMH, 0003HAYCHHUSI W SIUHUIBI (PU3NYSCKUX BEIUYHMH, HAXOJIUTh (DOPMYJIbI, CBSI3BIBAIOIINC
JAHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTUMH BEIWYMHAMHU, CTPOUTH TpaduKh HW3YYECHHBIX 3aBHCHMOCTEH
(U3UYECKUX BEIIMYHH,



XapaKTepU30BaTh CBOWCTBA Tel, (PU3MUECKUE ABJICHUS U IPOLECCH, UCTOIb3YsI 3aKOH COXPaHEHUsI SHEPIUH, 3aKOH
BCEMHMPHOTO TATOTEHUS, MPUHUUII CYNEPNO3UIUN CUJI, IPUHIMII OTHOCUTENBHOCTH [ anunes, 3akoHsl HproTOHA,
3aKOH COXPAHEHHUs MMIIYJIbCA, 3aKOHBI OTPAKECHUS M IIPEIIOMJICHUS CBETAa, 3aKOHBI COXPAHEHMs 3apsI0BOTO U
MacCOBOT0 YHCEI MPU SACPHBIX PEAKIUIX, IPU STOM JaBaTh CIIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aIIHCHIBATH €TI0
MaTEMaTUYECKOE BbIPAKEHHUE;

OOBACHATh (PU3MUYECKHE TIPOLIECChl M CBOMCTBA Tel, B TOM 4YHMCI€ W B KOHTEKCTE CHUTYyallUi
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BbIABIATh IPUUYUHHO--CIIEICTBEHHBIE CBSI3U, CTPOUTh OOBICHEHUE U3 2—
3 JIOrMYeCcKUX IIaroB C ONOpOil Ha 2—3 M3YYEHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH, (DU3UUECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEW;

pemiaTh pacu€THble 3a/auu (OMHMpAOIIMEcs Ha CUCTEMY U3 2—3 ypaBHEHMi), MCHOJb3Ysl 3aKOHbI U (HOPMYJIbI,
CBsI3bIBAIOLME (DHU3MUECKHUE BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJIOBMS 3aJaud 3alHChbiBaTh KpPaTKOE YCIOBHE,
BBISIBJISITH HEJOCTAIOIINE WM U30bITOYHBIE JJAaHHBIE, BEIOUPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIE JIJIsl PELLIEHUS,
IPOBOJUTH PACUETHI U OLIEHUBATh PEATUCTUYHOCTD MOTYYEHHOTO 3HaYeHUS (DU3UUECKON BEIIMUMHBI;
pacno3HaBaTh MNpoOJIEMbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIHM (PU3NYECKUX METOJIOB, MUCIOJIb3Yys ONMUCAHUE
VICCJIEIOBAHMSI, BBIIEIATH NPOBEPSEMOE IMPEANON0KEHUE, OLICHUBATh IPABUJIBHOCTh MOPSJIKA MPOBEACHUS
UCCJIEIOBAHMSI, IEJIaTh BBIBOJIbI, UHTEPIIPETUPOBAThH PE3yJIbTaThl HAOIIOACHUN U OIIBITOB;

IPOBOAUTH ONBITHI MO HAONIONEHUIO (PU3MUECKUX SIBICHUN WK (U3MUYECKUX CBOMCTB TeN (M3yuye€HUE BTOPOTO
3akoHa HpIOTOHA, 3aKOHA COXpAHEHMS DHEPTUH, 3aBUCUMOCTb Mepuoia KojeOaHWW MPYKMHHOTO MasiTHUKA OT
Macchl rpy3a M KECTKOCTU MPY>KUHBI M HE3aBUCHUMOCTb OT aMIUIATYAbl MajbIX KOJIEOAHHH, MPSAMOJIMHEHHOE
pacnpocTpaHEHUE CBETa, pa3jioKeHHe Oeloro CBeTa B CIEKTp, M3yYEHUE CBOWCTB H300pa)K€HUS B IUIOCKOM
3epKajie U CBOMCTB M300pa’keHUs IpeaMeTa B coOuparomieil JuH3e, HaOJMIOJCHHE CIUIOUIHBIX M JHMHEHYaThIX
CHEKTPOB U3IMYUYEHHUS): CAMOCTOSTENBHO COOMPATh YCTAHOBKY M3 U30BITOYHOIO0 HA00pa 000PYI0BAHMUS, ONTUCHIBAThH
XOJl OTIBITA U €r0 Pe3yJIbTaThl, GOPMYIUPOBATH BHIBOIBI,

MPOBOJUTh NPH HEOOXOAUMOCTH CEPHUI0 NPSIMBIX H3MEPEHUMN, OMNpeAenssi CcpeJHee 3HAaYeHUE H3MepseMoi
BenUYMHBI ((DOKYCHOE paccTOsSTHUE coOuparomiell JIMH3bI), OOOCHOBBIBATH BBIOOpP cHocoba H3MepeHus
(M3MepUTENHHOTO MPUOOpA);



MPOBOJIUTh HCCJEIOBAHUE 3aBUCUMOCTEH (DU3MUECKUX BEJIMYMH C MCMIOJIB30BAHUEM TMPAMBIX H3MEpPEHUM
(3aBUCHMOCTD ITyTH OT BPEMEHHU MPU PaBHOYCKOPEHHOM JIBH>KEHUH 0€3 HayaabHOM CKOPOCTH, Ieproia KojiebaHui
MaTEMaTUYeCKOro MasiTHUKAa OT JJIMHBI HUTH, 3aBUCHUMOCTH YIJIa OTPa)XEHUsSl CBETa OT yrja MaJieHus U yria
OpeNoOMIICHUS OT yIjla TMajeHus): IUIAHUPOBAaTh MCCIEIOBAHUE, CAaMOCTOSTEIbHO COOMpaTh YCTAaHOBKY,
(buKcHpOBaTh PE3yNbTATHI MOJTYYCHHON 3aBUCHMOCTH (PU3UYECKHX BEJIMYMH B BHJE TaOMUI] U rpadUKOB, AEIaTh
BBIBOJIBI IO pE3yJIbTaTaM UCCIIeI0BaHNUS;

IPOBOJUTH KOCBEHHbIE H3MEpPEHUs (U3MUECKUX BEIUYMH (CpPEelHsAss CKOpOCTb M YCKOpDEHHE Teja IpH
PaBHOYCKOPEHHOM JBMXCHHH, YCKOPEHHE CBOOOJHOTO MaJeHHs, KECTKOCTh MPYKUHBI, KOIPPHUIMEHT TpeHUs
CKOJIbKEHUS, MEXaHWYeckas paboTa M MOIIHOCTh, YacTOTa W TEpUOA KoJeOaHWH MaTeMaTHYeCKOTO W
NPYKHHHOTO MAasTHUKOB, OINTHYECKash cujaa coOMparoniel JHWH3BL, paAHOAaKTUBHBIN (OH): TIAaHUPOBATH
U3MEpEHMs, COOMpaTh SKCHEPHUMEHTAIbHYI0 YCTAaHOBKY M BBINOJHATh W3MEPEHUs, CIEAys MPeasIOKEHHOU
WHCTPYKIIUH, BBIYUCIIATh 3HAYCHUE BEJIUYMHBI U aHAIM3UPOBATh MOJYYEHHBIE PE3yJbTaThl ¢ Y4ETOM 3aJIaHHOMN
MIOTPEIIHOCTH U3MEPEHNN;

coOJII01aTh MIPpaBUiIa TEXHUKH 0€30MacCHOCTH MpH padboTe ¢ 1a00paTopHbIM 000PYI0BAHUEM;

pa3nuyaTh OCHOBHBIE NMPU3HAKU HU3YUYEHHBIX (PU3MUYECKUX MOJENEH: MaTepuanbHas TOYKa, aOCOJIIOTHO TBEPIOE
TEeJI0, TOYCHYHBI UCTOYHUK CBETA, Jy4, TOHKAS JIMH3A, IJIAHETApHAs MOJENIb aTOMa, HYKJIOHHAs MOJIeNIb aTOMHOTO
AApa,

XapaKTepU30BaTh TMPHUHIUIBI JEUCTBUS HM3YyUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOWCTB C OMOPOWM HaA HX
ornucaHusi (B TOM 4HWCIe: CIHIOMETP, JATUYMKH TIOJOXKECHHs, PACCTOSHUS M YCKOPEHHUS, paKeTa, dXOJOT, OYKH,
HEepUCKoIl, ¢oToanmnapar, ONTHYECKHE CBETOBOJbI, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HcCmnonb3ys
3HAHMS O CBOMCTBAX (PM3UUECKUX SBICHUN U HEOOXOIUMBIC (PU3NUECKHUE 3aKOHOMEPHOCTH;

UCTIOJIb30BaTh CXEMbI U CXEMAaTHUYHbBIE PUCYHKH W3YYCHHBIX TEXHUUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX MPHUOOPOB
Y TEXHOJIOTUYECKUX MPOIIECCOB TIPU PEIICHUN YUYEOHO--TIPAaKTHUECKUX 3a7a4, ONTUISCKUE CXEMBI JIJISl TIOCTPOSHUS
M300paKeHUI B TJIOCKOM 3€pKajie ¥ COOUparoieit JIMH3E,

MPUBOJUTH MPUMEPHI (HAXOAUTH HH(OPMAITUIO O TPUMEPax) MPaAKTUUECKOTO MCTOIL30BaHMS (DU3UUECKUX 3HAHUN
B TIOBCEIHEBHOM >KM3HHM Il OOecredyeHus Oe30MacHOCTH Mpu OOpalieHuH ¢ IpudopaMu U TEXHHUYECKUMU
YCTPOMCTBAMM, COXPAHEHHUS 3I0POBBS U COOIIOJIEHUSI HOPM IKOJIOTHUYECKOTO MOBEJICHUS B OKPY>KaloIIel cpefe;



OCYILECTBIATh MOUCK HMH(OpMaMu (U3MUECKOTO coaepkaHus B VIHTepHETe, caMOCTOSTENbHO (HOpMyIHUpYys
IIOMCKOBBIM 3allpoC, HAaXOAWUThb IyTH OMNPEIECICHUS JOCTOBEPHOCTH MOJIYYEHHOM HH(POpMalMu Ha OCHOBE
MMEIOIINXCS 3HAHUM U TOTIOJHUTEIbHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPHU BHITIOJHEHUH YU€OHBIX 3aJaHU Hay4YHO--TIOMYJISIPHYIO JIUTEPATYPy (HPU3HUECKOTO COJIEpKaHus,
CIPAaBOYHBIE MaTepuaibl, pecypcbl ceTu VHTepHeT, BiaxeTb NpuUEMaMud KOHCIEKTUPOBAHUS TEKCTa,
npeoOpazoBaHus HHGOPMALIMU U3 OJJTHOU 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE TMCHbMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE MH(POPMAIIUU U3 HECKOJIbKUX UCTOYHHUKOB
(U3MYECKOro COAEp)KaHMs, MyOJUYHO MPEACTABIAThH PE3YJbTAaThl NPOEKTHOW WM  HCCIIEI0BATEIbCKON
JEeATEIbHOCTH, MPU 3TOM TIPAMOTHO HCIIOJIb30BaTh W3YUYEHHBIN MNOHATHUMHBIA ammapaT M3y4aeMoro pasjena
(U3HUKHY U COMPOBOXKIATH BHICTYIUICHHE MPE3EHTALMEN C Y4ETOM OCOOEHHOCTEN ayTMTOPUH CBEPCTHUKOB.



9 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
MexaHuueckoe TBUKEHHE.
1 8 1 0 0
MartepuanbpHas TOUYKa
Cucrema orcuera. OTHOCUTEILHOCTh bubnunoreka LIOK
2 1 0 0
MEXAHUYECKOTO IBUKECHUA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSIMOJIMHEWHOE 1 0 0 bubnuoreka [IOK
NBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOe npsiMOIUHEIHOE
4 nBrokeHue. CpeHsisi U MTHOBEHHas 1 0 0
CKOpPOCTh
[IpssMonMHENHOE paBHOYCKOPEHHOE bubmmnoreka HOK
5 1 0 0
JBUOKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh NpSIMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBFKCHHUSI. 1 0 0
I'paduk cxopoctu
JlaGopatopHnas pabota "Onpeznenenue
7 YCKOpEHUS Teja Mpu 1 0 1 bubnmnoreka [JOK
PaBHOYCKOPEHHOM JBHWKEHHUH TT0 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TUIOCKOCTH"
CBoboanoe nagenue tei. OnbITh
8 S 1 0 0
lanunes
9 PaBHOMEpHOE ABUKEHUE 110 1 0 0 bu6muoreka [JOK

OKPYKHOCTH. HCpI/IOJI 1 4acCcToTa

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpanienus. JIuneiinas u yriosas

CKOPOCTH
10 LleHTpOCTpEMUTENHHOE YCKOPCHHE
1 [IepBeiit 3akoH HeroTona. Bektop bubmmoreka [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. Bu6muotexa [JOK
PaBHOpelicTBYIOIIAS cHita https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HerotoHa. bubnnorexa [JOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pemienue 3aga4 Ha npuMEHEHUE bubnunoreka LIOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocr. 3akon Ty s metsop e
16 Pemenue 3amau mo reme «Cuia
YOPYTOCTHY
17 Pemenue 3amau mo reme «Cuita
YIOPYTOCTH
bubnuoreka [{OK
18 Cua Tperns https://m.edSO(])_.[ ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6nmorexa LIOK
TPEHUS» https://m.edsoo.ru/ff0afa26
Pemenue 3agad nmo teme "3akoHbI
20 Herorona. Cuia ynpyroctu. Cuna bubnmorera LOK
. https://m.edsoo.ru/ff0afb8e
TpEeHHS
Pemrenue 3agad mo teMe "3aKOHBI
21 Herorona. Cuna ynpyroctu. Cumna bubmorexa [TOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUS
22 Cwuia TSOKeCTH U 3aKOH BCEMHUPHOTO bubnuoteka [JOK



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/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0afb8e

TATOTEHUA. Y CKOpEHUE CBOOOIHOTO
naJicHus

https://m.edsoo.ru/ff0af044

VYpoxk-konpepenuus "JIBrxeHue e

23 BOKPYT T'PaBUTALIMOHHOTIO LIEHTpa
(Conneunas cucrema). 'anmaktuxu"
Pemenue 3agau no teme "Cuna
24 TSDKECTH U 3§KOH BCEMHPHOTO bubamorexa LIOK
) p https://m.edsoo.ru/ff0af5f8
TSATOTCHUS

o5 [TepBas kocMuYeCKasi CKOPOCTb. bubnuorexa [IOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBeCHE MaTepUAIBHONW TOYKHU.

26 AOGCOTIOTHO TBEPIOE TEIIO. bubmmorexa [JOK
PaBHOBecue TBEp0OTO TENA C https://m.edsoo.ru/ffOafe36
3aKPEIUIEHHONW OChIO BPAIICHHUS

27 MowmenT cuinsl. LeHnTp TspKecTn

28 Pemenue 3agad nmo reme "MomeHT bubmmoteka IIOK
cuibl. L{enTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJIBLHOU pabOTE IO

29 TemMe "MexaHquCI:Ee BI/I)KGEI/IC brbmmorexa LTOK

. ”)I ’ https://m.edsoo.ru/ff0b0408
B3aumoneiictBue Ten
Kontponbras paboTa mo teme
30 "MeTI; quCKfe BIDKECHHE bubmmorexa LIOK
XaH .
N g \ https://m.edsoo.ru/ffOb06ec
BzaumopeiicTBue Ten
Nmnynbe Tena. UMiynbe cuiibl. 3aKoH
31 co z SHUS UMIT J'II)Za Yupyroe u bubmmorexa LIOK
XpaH .
P y N pyT https://m.edsoo.ru/ff0b07fa
HEYMPYroe B3auMOJICHCTBIE
32 Pemenue 3aigad nmo reme "3akoH but6mmoreka [IOK

COXPAaHEHHUs uMIysbca"

https://m.edsoo.ru/ffOb096¢c



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
https://m.edsoo.ru/ff0b096c

VYpoxk-konpepenuus "PeaktuBHOE

33 JIB)KEHUE B MPUPOJIE U TEXHUKE"
bubnunoreka LIOK
34 Mexannueckas paboTa U MOITHOCTh https://m.edsoo.ru/Ff0b0agA
PaboTa CHIIbI TSKECTH, CHIIBI bubnuorexa [JOK
35
YIPYTOCTH U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 PabGota cHIIBI TSDKECTH, CHITBI bubmuorexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
37 CBsi3b DHEpPrUH U PadOTHI.
[ToTenuuanpHas sHeprus
Kunernueckas sneprus. Teopema o bubnnorexa [JOK
38 .
KUHETHYECKON SHEPrUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHS SHEPTUU B
MEXaHUKe
40 3aKOH COXpaHEHUsI SHEPTUHU B
MEXaHUKe
41 KonebarensHoOE IBUKEHNUE U €T0 bubnmnorexa LIOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxaromue KoneOaHusl. bubnmnorexa [JOK
Breinyxxaennsie konebanus. Pezonanc https://m.edsoo.ru/ffOb20f0
43 MareMaTryeckuil 1 py>KUHHBIA
MasTHUKH
Ypok-uccnenoBanue «3aBUCUMOCTh
44 nepuo/ia KojiebaHuM OT KECTKOCTH bubmmorexa [JOK
https://m.edsoo.ru/ff0b197a
MIPY>KUHBI U MACCHI TPy3a»
45 [IpeBparnienue suepruu npu
MEXaHWYECKHUX KOJIEOaHMIX
46 [IpeBpareHue sHEPTUn NpU



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

MEXaHUUYECKUX KOeOaHUsIX

47

48

49

JlabGopaTtopHas pabora «IIpoBepka
HE3aBHCUMOCTH IEPUOJIa KOJICOAHHIA
rpy3a, MOJABEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexanundeckue BoHbI. CBOWMCTBA

MEXaHHUYCCKHX BOJIH. HponoanHe n
IONCPCUYHBIC BOJIHBI

Ypok-koupepenmus "MexaHnnyeckue

BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckye BOJIHEI"

bubnmoreka [IOK
https://m.edsoo.ru/ffOb197a

bubnmoreka [IOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pacnipoctpanenue u oTpaxeHue
3ByKa

51

52

53

Ypoxk-uccnenoanue "Habmonenue
3aBHCHMOCTH BBICOTBI 3BYKa OT
4acTOTHI"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTHYECKHI1 pE30HaHC
VYpok-koudepenius "YabTpa3ByK u
UHOPa3BYK B IPUPOJE U TEXHHUKE"

bubmmoteka IIOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroroBka K KOHTPOILHOM paboTe MO

TeMe "3aKOHbI COXPaHEHHS.
Mexannueckne Kojie0aHus U BOJIHBI"

bubnunorexa LIOK
https://m.edsoo.ru/ffOb25f0

55

56

KonTponbHas pabota mo Teme
"3akoHbI cOXpaHeHUs1. MexaHn4eckue
KoJieOaHus U BOJTHBI"

3J'ICKTpOMElFHI/ITHOC II0JIC.
QHCKTpOMaFHI/ITHBIC BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe



https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH

Ypok-koudepennus "llkana
3JIEKTPOMArHUTHBIX BOJIH.

bubnmoreka [IOK

58
Hcnons30Banue 3J€KTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIs1 COTOBOM cBS31"
VYpoxk-uccienoanue "M3yuenue
. bubnmoreka [IOK
59 CBOMCTB AJICKTPOMArHUTHBIX BOJIH C
" https://m.edsoo.ru/ffOb2c6e
MTOMOIIIBI0 MOOMITFHOTO TesedoHa
Pemenue 3amau Ha onpeeacHue
60 YaCTOTHI ¥ JUTUHBI JICKTPOMarHUTHOM
BOJIHBI
DJIeKTpOMarHuTHAs IPUPOJIa CBETA.
61 Cko ZI::TL cBETa BOJIII{)OEHe CBOMCTBA bubmorexa OK
p ' https://m.edso0.ru/ff0b31d0
cBeTa
Hcrounuku ceera. [IpsmonuneitHoe
62 acIpocTpaHeHUE CBeTa. 3aTMCHUS bubmorexa [JOK
pacipoctp ’ https://m.edso0o.ru/ff0b3658
Connua u Jlynst
3aKOH OTpa)K€HUs CBETa. 3epKaia.
63 Pemrenue 3a1au Ha mIpUMEHEHNE bubmorexa [JOK
p https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKCHHSI CBETA
64 IIpenomiienue cBeta. 3aKoH bubmmnoreka [HOK
IIpEIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[ToytHOE BHYTpPEHHEE OTPAKCHHE CBETA.
65 Hcnonp30BaHUe MOJIHOTO BHYTPEHHETO bubmorexa [TOK
yIp https://m.edsoo.ru/ff0b3c5¢
OTpPaKCHUS B ONTHUYECKUX CBETOBOIAX
[ToytHOE BHYTpPEHHEE OTPAKCHHE CBETA.
bu6nunorexa LIOK
66 Hcnonp30BaHMe MOHOTO BHYTPEHHETO

OTpa’XCHUA B OIITUYCCKUX CBETOBOAAX

https://m.edsoo.ru/ffOb3c5c



https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3c5c

Ypok-koHpepennus "Micnons3oBaHue

67 MTOJTHOTO BHYTPEHHETO OTPaKCHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnunoreka LIOK
68 Jlun3zel. OnTudeckas CHiia JIMH3BI https://m.edsoo.ru/ffOb3f2c
. bubnnorexa [{OK

69 [TocTpoenne n3o0paxeHUH B TMH3AX https://m.edsoo.ru/fob4dda
Ypok-koHpepeHmus "OnTudeckue bubmmoreka [JOK

70
JIMH30BBIC TIPUOOPHI" https://m.edsoo.ru/ffOcOa7e

71 ['na3 xak ontuueckas cucrema. 3peHue bubmmorexa [IOK

https://m.edsoo.ru/ff0b4684

72 I'na3 kak ontuyeckas cucreMa. 3peHue bubmmorexa LIOK

https://m.edsoo.ru/ff0b4684

73 VYpox-konpepenuus "ledexrsr
3penus. Kak coxpanurts 3penue"

Pa3noxxenue 6enoro ceera B CEKT.

72 OmeiTel HetoToHa. Crnoxkenue bubnuoreka [{OK
CIIEKTpaJIbHBIX IIBETOB. [lnucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Pa3noxxenue 6emoro csera B CIEKTp.

75 OmeiTel HeroTona. Crnokenne bubnuoreka [{OK
CIIEKTpaJIbHBIX IIBETOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
VYpok-nipaktukym "BonHoBbIE

76 CBOWCTBA CBETA: JAWCIICPCHS,
uHTepdepeHus u nudpaxnus”

77 Omnsitel Pe3epdopaa u rianerapHas bubnuotexa [JOK

MOACIb aTOMa

https://m.edsoo.ru/ff0c12a8



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c12a8

78

[Tocrynatel bopa. Monens atoma bopa

I/ICHYCKaHI/IC U IIOTJIOIICHHUE CBETA

. bub6nmmoreka [IOK
79 aroMoM. KBanTsl. JInHeHaTnIie https://m.edsoo.ru/ff0c144c
CHEKTPhI
80 Ypoxk-nipaktukym "Habmtonenue bubmmoreka [JOK
CIIEKTPOB UCITYyCKaHUs" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUABI bubmorexa HOK
A a https://m.edsoo.ru/ff0c1672
Crpoenue atomHoro siapa. Hykionnas bubmmoreka [JOK
82
MOJEIb https://m.edsoo.ru/ffOc18ac
83 PanpnoaktuBHbIE TpEBpaLICHUS. bubnnorexa [JOK
H3oTomm! https://m.edsoo.ru/ff0clal4
84 Pemenue 3amad mo teme: bubnuoreka [{OK
"PanunoakTuBHBIE peBpaleHus" https://m.edsoo.ru/ffOclb4a
85 [lepuon nmonypacnana
VYpoxk-koHdepenius "PagnoakTHBHBIE
86 I/Ii‘[ eHI/IS({b Bpl'I I/III oze Mi, 1508050505 bubmiorexa LIOK
i | PHPOJE, MEAIIHE, https://m.edsoo0.ru/ff0c2126
TEXHHUKE
SnepHble peakuy. 3aKOHBI
87 C(f[X paHeHESI 3aH$1 OBOT'0 1 MacCOBOT'O bubmiorexa LIOK
p P https://m.edsoo.ru/ff0c1c58
qHCeN
88 DHeprus CBA3U aTOMHBIX sifiep. CBsi3b bubnuotexa [JOK
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sHepreTuka. JlencTus
PaZMOaKTUBHBIX U3ITy4YEeHUH Ha KUBbIE
OpraHu3Mbl"

[TonroroBka K KOHTPOJIBHOU paboOTeE 1O
TeMe "DJIEKTPOMAarHUTHOE TIOJIE.
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