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MNOACHUTEJBHASA 3AIINCKA

[lporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO o00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUH M TpeOOBaHMU K pe3yiabTaraM OCBOEHHS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30oBaTeNbHOW MNpPOTpaMMbl, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yu€rom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
Konuemnun npenoaasanust yaeOHoro npeamera «Puznkay.

Conepxkanue mnporpamMmbl 10 (QH3MKE HampaBlieHO Ha (opMUpOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYAlOIIMXCS W OPraHU3alUi0 H3y4YeHUS
¢u3MKN Ha JAESITENbHOCTHOM OcHOBe. B mporpamme mo Qusuke y4MTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanuit ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM U METaIlPEeIMETHBIM pe3yJibTaTaM O0y4YeHHUs, a TaKxKe
MEXXIIPEIMETHBIE CBS3U €CTECTBEHHO-HAYyYHBIX YUEOHBIX MPEJIMETOB Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
no rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpPHYIO MOCIe0BaTEIbHOCTD
U3y4eHHUs] TeM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS NPEIMETHOTO COJICpKAHUSA U
yu€Te BO3pacTHBIX 0COOEHHOCTEH 00yJaroIuXcsl.

[IporpaMma mo Qusuke paszpaboTaHa € LEIbIO OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBbI 10 y4eOHOMY IIpeIMETY.

dusuka ABISETCS  CUCTEMOOOPA3YIOIIMM  JUIsl  €CTECTBEHHO-HAyUHBIX
y4eOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHUE 3aKOHBI JIEXKAT B OCHOBE IPOIIECCOB
W SBJIICHWM, M3y4yaeMbIX XUMHUEH, Ouosioruei, actpoHomued u GU3HIECKON
reorpadueil, BHOCHUT BKJaJ B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa,
npenocTaBiseT HauOosiee sCHble OOpas3lbl MPUMEHEHHUS HAyyHOrO METOo/a
MO3HAHUS, TO €CTh CIIOCO0a MOTyYeHHs! TOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 IMMaBHBIX 3a7a4 (pU3HUEcKOoro oOpa3oBaHHsS B CTPYKType OOIIEro
o0pa3zoBaHus COCTOMT B (hOPMHUPOBAHUU ECTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe Y 00y4yaronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoOiaraeT OBJAJECHUE
CIIEAYIOUIMMH KOMIIETEHTHOCTSIMH, XapaKTEPHU3YIOUIMMH €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTB:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e MHTEPNPETHPOBATh  JAaHHBIE W  HCIOJIB30BaTh  Hay4yHbIE
JI0Ka3aTeIbCTBA JJIsl TIOJTYUYECHHUS BHIBOJIOB.

Ilenn wu3ydeHuss (u3MKKM Ha YpPOBHE OCHOBHOTO 0O0mIIero oOpa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranm3anusx Poccuiickoit ®@exepanuu, peamu3yOIIMX
OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPaMMbl, YTBEPKAEHHOM pelieHueM



Komnernn Munucrepersa npocsemienust Poccutickoir @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYYaloOIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIC ITO3HAHUS M (DOPMHUPOBAHKE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
dbopMUpOBaHHE HAyYHOI'O MHPOBO33PEHHs KakK pe3yjbTaTa H3yYeHHUs
OCHOB CTPOCHHS MaTepuu ¥ (PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKH;
(GopMUpOBaHHE TPEJCTABICHHA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CB3aHHON ¢ (PM3MKOM, IOArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3TUX TIeJIeld MPOorpaMMbl MO (U3WKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a1aY:

npuoOpeTeHue 3HAHMUW O JUCKPETHOM CTPOSHHM  BEUIECTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUICHUs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHNEM duznueckux MoOJIeIeH, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBI U ADKCHEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMaluel (HU3NIECKOTO CONepKaHUS,
BKJItOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO cO cepaMu npodecCHOoHANbHON AeATeIbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha usyuenue ¢usuku (6a30BbIii ypOBEHb) Ha YpPOBHE OCHOBHOTO OOIIETO

obpazoBanusi oTBoauTCs 238 yacoB: B 9 kimacce — 102 gaca (3 4aca B HEHEIO).

[Ipennaraemslii B mporpamMmMe 1o (usmke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, yUYUTENb JIeJaeT BbIOOp MPOBEICHUS
1a00paTOpHBIX PabOT U OMBITOB € YYETOM HHAMBHUIYaJbHBIX OCOOEHHOCTEH



06yqafoumxcs[, CIIMCKa 3KCIICPUMCHTAJIbHBIX SaﬂaHHﬁ, nperaraCMbiXx B paMKax
OCHOBHOTI'O I'oCy1apCTBCHHOT'O 9K3aMCHaA 110 (1)I/I3I/IKC.



COJEPXKXAHME OBYUYEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTE MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NPSIMOJIMHEHHOE
nBrkeHne. HepaBHomepHOe npsMonuHenHoe aBuxeHue. CpeaHsas 1 MTHOBEHHas
CKOpOCTb T€Jla TP HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABkeHue. CBoOomHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE nBMXKEHME MO OKpyx)HocTu. Ileprog m vacrota oGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOoCTpeMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpertuit 3akon HeroTona.
[IpyHIMT CynepnO3uLnN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TPEHUs CKOJIbKEHUs, CUJIa
TPEHUS NIOKOSI, IPYTHe BUIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. Jlwxenue ruiaHer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETITIEHHOM OChIO BpalieHusi. MomeHT cwiibl. LleHTp TskecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImysabC cuiibl. 3aKOH COXpPaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpPYrocTH,
TpeHust. CBs3b d3Hepruu U padotsl. [loTeHnnanbHas SHEPrUs Teaa, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiin. [loTeHnManbHas sHeprus ckaTtou npyxuHsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHUS MEXaHMYECKOU
DSHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tejla OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHeHuE MyTed M TPACKTOPUWA ABUKEHUS OJHOTO W TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

M3MmepeHnne CKOPOCTH M YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanye Npru3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue nBuKeHUs Tela o OKPYKHOCTH.

Habnronenue MexaHM4eCcKuX SIBACHUH, MPOUCXOIAIINX B CHCTEME OTCUETA
«Tenexka» mnpu €€ pPaBHOMEPHOM M  YCKOPEHHOM JBH)KCHHUHU
OTHOCUTEILHO KaOMHeTa (PU3UKHU.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACUCTBYIOIIEH HAa HEro
CHJIBL.

Habnronenue paBeHCTBA CUIT IPU B3aUMOJIEUCTBUM TEIL.

M3meHenne Beca Tena Mpyu yCKOPEHHOM JBHKCHUU.

[lepenaya uMIrysabca Mpy B3auMOJCHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHe UMITyJIbCa IPU HEYNIPYTOM B3aWMOJEHCTBUU.

CoxpaHeHne UMITyJIbca IPpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Hab6nronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHne MEXaHUYECKOM PHEPTUU MTPU CBOOOIHOM IaJICHUU.
CoxpaHeHHE MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU Tea Mo AEHCTBUEM
IPY’KUHBI.

Jlabopamopnsie padomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHINIEro paBHOMEPHOIO
JIBIDKEHUS MTAPUKA WIH TETIEKKU.

Omnpenenenue cpemHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IIapyKa MO HAKJIOHHOM TIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tela MNpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Onpenenenue ko PuIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenne pabOThI CUJIBI TPEHUS MPU PABHOMEPHOM JIBHKCHUU Tela
110 TOPU30HTAIEHON TTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
UCITOJIb30BAHUEM HEMOABUKHOTO U TMOJBUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJieOaHusI 1 BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acTOTa, aMIUTUTya. MaTeMaTU4eCKUd U TIPYKUHHBIM MassTHUKU. [IpeBpainenue
SHEPIUH MPH KOJIeOATEIHHOM JIBUKESHUM.

3aryxawomnue  kojneOaHus.  BbIHykAeHHble — KojiebaHus.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHWueckux BoOJH. [IpojonbHbiE H



MONEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHnueckre BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKHE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. HppaszByk u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YOPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnrofnenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH ).
HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpegeneHre 4YacTOTbl M IEpUOAa KOJEOAHMI MaTeMaTu4ecKoro

MasiTHUKA.
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2. Ompenenennie 4acTOTHI U TIEPHO/Ia KOJIeOaHM MPYKHHHOTO MasiTHUKA.
3. HccnenoBanme 3aBUCHMOCTH TIepHO/ia KOJICOAHM MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOa KoneOaHU NPy KUHHOTO MasSTHUKA
OT MaccChl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH IEpUOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHHil
MPY>KUHHOTO MasgTHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. W3mepenue yckopeHus CBOOOHOTO MaIeHUS.
Paznea 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIeKTpOMarHuTHble  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
OnexkTpomMarHuTHas npupoga ceera. CkopocTh cBeTa. BOgHOBBIE CBOICTBa
CBeTa.
Jlemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie pabomul u onvimol.
1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.
Pa3nen 11. CBeToBbI€e ABJI€HHUS.



JlyueBas  mogmenr»  cBera.  HMcrounmkm — cBera.  [Ipsmonunernnoe
pacrnipoctpanHenue ceera. 3atMenusi Connina u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH IMpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lCrnonap30BaHME TOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTUYECKUX CBETOBOJAX.

Jluaza. Xom myweir B 1nmH3e. Onruueckas cucrema (oroamnmapara,
MHUKpOCKONIa M Tejeckona. ['ma3 kak onrThyeckas cucteMa. bim3opykocTs U
JaJbHO30PKOCTb.

Paznoxenue Oemoro cBera B cnekTp. Onbitel HbtoTona. Croxenue
CIIEKTPAJIbHBIX LBETOB. J(Mucniepcus ceera.

Hemoncmpauyuu.

[IpsiMosIMHEHOE PACTIPOCTPAHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomyuenue n300pakeHuii B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue ceera.

OnTuyecKkui CBETOBO/I.

Xon nyuel B coOuparolie JInH3e.

XoJ yder B paCCEeUBAIOIIEH JIMH3E.

[Tomyuenue n300pakxeHnii ¢ TOMOIIIBIO JIMH3.

[Tpunuun aeicTBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mojenb riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUU CBETa Pa3HBIX 1[BETOB.

Jlabopamopuvie pabomul u onvimol.

1. HMccnenoBanue 3aBUCUMOCTH yIJla OTPaXEHUs CBETOBOIO Jiyda OT yIJia
NaJICHUS.

2. M3yueHue xapakTEepUCTHK U300paKEHUS MPEAMETA B IIIIOCKOM 3€pKaje.

3. HccnenoBanue 3aBUCHMOCTH yIUIA NPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJla
IIaJICHNS] HA TPAHUIIE «BO3yX—CTEKIION.

4. Ilomydenue n300paxeHHil ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUSI M ONTUYECKOM CUIIbI cOOMparolen
JIVH3BI.

6. OMBITHI 10 Pa3JI0KEHUIO OEJIOro CBETa B CIEKTP.
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7. OmBITBI MO BOCTPHUSTHIO LIBETa MPEAMETOB MPU WX HAOIIOJEHUHM dYepes
[[BETOBBIE (PUIIBTPBHI.
Pa3nen 12. KBanToBble AIBJI€eHHUS.
OmnsiTel Pe3zepdpopaa u muanerapHas mozenb aroma. Mogens aroma bopa.
Hcnyckanue u MoriomeHre ceera aroMoM. KBaHThl. JIMHENYaThle CIEKTPHI.



PannoaktuBHOCTh. Anb(a-, 6eTa- u raMma-uznydeHusi. CTpoeHre aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtuBHBIE
npespaiuenus. [lepuoa nmoiaypacnaga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U SHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3 .

Snepnas sHepreruka. JleMCTBHS pPaaMOAKTUBHBIX HW3JIyYEHHW HA JKUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 1AM MOAYTb.

[ToBTOpUTENHEHO--00001IAIOIUN MOAYJIb TPEAHA3HAYEH /JI1 CUCTEMATU3aluU
U 0000mIeHHS  TPEIMETHOIO  COAEpKaHWsT W OMbITa  JAESATEIbHOCTH,
NPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca (GU3MKH, a TAKXKe AJI MOATOTOBKHU K
OCHOBHOMY TOCYAapCTBEHHOMY »JK3aMEHy 10 (u3uke i1 00ydaromuxcs,
BBIOPABIINX ATOT y4E€OHBII NpeIMET.

[Ipy “3ydeHUM JAHHOTO MOIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METANpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0yuyeHus, (dopMupyercs
€CTECTBEHHOHAy4YHass TPaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS
SIBJICHUM TPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
ABJICHUSI, TPUMEHSS TMOJyYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpuHIMNIMANBEHO AEATEIBHOCTHBIA XapaKTep JaHHOTO pa3lena peain3yercs
3a Ccu€rT TOro, 4To OOYyYalolIUecs BBIMOJHAIOT 3aJaHus, B KOTOPBIX UM
IpeIaraeTcs:

HAa OCHOBE IOJIyYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBSICHATH
bu3nuecKue BIEHUS B OKPYKaIOIIEeH NMPUPOJIe U TOBCEAHEBHOM KU3HU;



UCIOJIb30BaTh HAyYHbIE METOJIbI UCCIENOBAHMS (DU3UUECKUX SBICHUH, B TOM
YuUCIIe 151 IPOBEPKU TMITOTE3 U MOJYYEHUS] TEOPETUUECKUX BBIBOJIOB;
OOBSCHATH HAy4YHbIE OCHOBBI HamOoOJee BaXHBIX JOCTH)KEHHUNH COBPEMEHHBIX
TEXHOJIOT'MH, HallpuMep, MPaKTUIECKOIO UCIIOJIb30BAHMS Pa3IMYHbIX UICTOYHUKOB
SHEPrMM Ha OCHOBE 3aKOHA IPEBPALIECHMS U COXPAHEHUs BCEX M3BECTHBIX BUOB
SHEPIHUU.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHBIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUICKOMN
(du3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXJIE€HUU OOLIECTBEHHO 3HAUMMBbIX
U OTHUYECKMX IMpoO0JeM, CBSI3aHHBIX C [PAKTUYECKUM IPUMEHEHHEM
JTOCTUKEHUH (PU3NKH;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAuyecTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTHM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

— pa3BUTHE HAy4HOH II0003HATENPHOCTH, MHTEpEca K MCCIEeI0BATEIbCKON
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYAOBAHUEM B
JOMAIIHUX yCIIOBUSAX;

— c(hOpMUPOBAHHOCTh HaBBIKA peQIEKCHH, MPU3HAHUE CBOErO IpaBa Ha
OLIMOKY M TAaKOI'0 € MpaBa y APyroro 4eJoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:

— AKTHBHO€ Yy4YacTHE€ B PELICHUM MPAKTHYECKUX 3a1ad (B paMKax CEMbH,
0o0pa3oBaTeNbHONM  OpraHW3alld, TrOpoJia, Kpas) TEXHOJOTHMYECKOH U



COLIMAJIbHOW HANpPaBJIEHHOCTH, TPEOYIOIMX B TOM YHCIE M (PUIUUECKHUX
3HAHUIM;

e — UHTEpEC K MIPAKTUUECKOMY U3YUEHHIO PO eccuil, CBSI3aHHBIX C (PU3UKOIL;

e 7)3K0JI0TrH4€CKOr0 BOCIIUTAHUSA:

e — OpHUEHTAlUsS Ha NpPUMEHEHHE (U3MUYECKUX 3HAHMW JJI1 pelleHMs 3a1ad B
00JIaCTH OKpY’KAIOIIEW Cpenbl, IJIaHUPOBAHMS IOCTYIKOB W OLEHKH HX
BO3MOYHBIX ITOCJIEICTBUN JUIs1 OKPY KAIOILEH CPEIbI;

e — OCO3HaHHME TI00aTbHOTO XapaKTepa SKOJOTHMYECKHX MpoOsieM M MmyTel ux
peLIeHMS;

e 8) amanTranuM K M3MEHAIOIUMCH YCJIOBMAM COLUMAJIbHON U NPHUPOIHOMH
cpeabl:

e — TMOTPEeOHOCT, BO B3aWMOJACWCTBUM IMPH BBINOJIHEHWU HCCIEIOBAaHUN H
MPOEKTOB (PU3MUECKON HAIMpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUAM
IPYTHX;

e — TIIOBBIIEHUWE YPOBHS CBOEH KOMIIETEHTHOCTH 4Ye€pe3 NPaKTUYECKYIO
NEeSATENBHOCTD;

e — IOTPEOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Kciie (OPMYINPOBATH
UJ1eU, IOHATHUS, TUIIOTE3bl O PUBNYECKUX OOBEKTAX U SIBICHUSAX;

e — OCO3HaHHE AeHUIUTOB COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH B 001acTu
buzukwy;

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUYECKUX
3HaHUM;

e — CTPEMJICHHE aHAJU3UPOBATH U BBISIBIISITh B3aUMOCBSI3U IIPUPO/IbL, OOLIECTBA U
HSKOHOMUKH, B TOM YHUCJIE C UCTIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OLEHKA CBOMX JEWCTBUM C Y4YETOM BIMSHHMS Ha OKDPYXKAIOLIYIO Cpeny,
BO3MO>KHBIX IJI00ATBHBIX TOCIEACTBHIA.

METAINIPEJMETHBIE PE3YJIBTATbBI

B pesyneraTe ocBOeHUS TporpamMmbl 1Mo (pU3MKE HA YPOBHE OCHOBHOTO
ob1iero oopa3zoBanus y oOydaromerocs: 0yayT chopMupoBaHbl MeTanpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONINE TO3HABATEILHBIC YHUBEPCATIbHBIC YyUCOHBIC TCUCTBHUSA,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  Yy4eOHBIC  JCHCTBUA, PETYJIATUBHBIC
YHUBEpCaIbHbIC YIeOHbIE TCUCTBUSI.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eifiCTBUS

Bba3oBble JJornueckue a1eiicTBHA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NUYECKUX
SIBJIEHUI U NPOLIECCOB, JI€JaTh BBIBOJBI C MCIIOJIB30BAHUEM JEAYKTUBHBIX
U MHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUTaTh TMIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BbIOMpaTh CHOCO0 pemieHus y4deOHOW (Qu3ndecKkon
3a7aun (CpaBHEHUE HECKOJIbKMX BapUaHTOB pEIIEHUs, BHIOOp Hambosee
HOJXOJSIIETO ¢ yUETOM CaAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,
IPOBOAUTH IO CAMOCTOSITEIPHO COCTABIIEHHOMY IIJIaHY OIBIT, HECJIOXKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAaHUS HIIM SKCIIEPUMEHTA;

CaMOCTOSITENTbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO PE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

IPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSATH Pa3IMYHbIE METOAbI, MHCTPYMEHTHI M 3aIPOCHI MPH TIOUCKE U
orOope WH(GOpPMAIMK WM JAaHHBIX C Y4€TOM TPEIIOKEHHOW ydeOHOMU
bu3ndecKoil 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

CaMOCTOSITEIbHO ~ BBHIOMpaTh ONTHUMAIbHYIO (opMy TpeICcTaBICHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOKHBIMU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U UX KOMOMHAIIMSIMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT U MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOH TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA pEIICHHE 3aJauyd U IO KaHHE
0J1aroxeaTeILHOCTH OOIICHUS,



COTMOCTABJISATh CBOU CYXIEHHUS C CYXICHHSIMH JPYTMX YYaCTHHUKOB
Juanora, oOOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
nyOIMYHO NPEACTABISATh PE3YIbTATHI BBIIIOJHEHHOIO (PU3NUYECKOTO OIBITA
(9KCIIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHAMBUAYAIbHON paOOThl MPU pPEIIEHUH KOHKPETHOW (PHU3NYEeCKOU
poOJIeMBbI;

IPUHUMATD LIEJIM COBMECTHOW N1E€ATEIbHOCTH, OPraHU30BbIBATh JIEHCTBUS
no €€ JOCTHKEHUIO: paclpefesiTb poiH, OOCYKIaTh MpPOLECCHl HU
pe3yJbTaThl COBMECTHOM pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;
BBITIOJIHATH CBOIO YacThb pabOTHI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HAIpPaBICHUIO M KOOPIMHUPYS CBOM JCHCTBUS C APYTUMH
YJIeHaMU KOMaH/1bl;

OILICHMBATh KAa4€CTBO CBOETrO BKJaJa B OOUIMI MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIE YHHBepcaJbHble y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBJISITH TTPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CHUTYaIHsIX, TPEOYIOIINX
JUTS pelieHus (PU3UUECKUX 3HAHUM;

OPUCHTHPOBATHCA B  PA3NUYHBIX TOJXOJAaX TPUHITHS  pEHICHUHN
(vHIMBUAYyaTbHOE, TPUHSATHE PEIICHUS B TPYIIIE, TPUHITHE PEIICHHM
TPYIIION);

CaMOCTOSITEIIbHO COCTaBIISITh AITOPUTM pEIIeHUsT (PU3NIECKON 3a1aul WK
IJIaHa MCCIEJOBAaHUS C YYETOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATH MIPEIJIaracMbie BAPUAHTHI PEIICHU;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIUOHAJIbHBbIN HHTEJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyallMy U IIpeajiaraTh IUIaH €€ U3MECHEHUS;
OOBSCHATHP TPUYUHBI  JOCTIKEHUS  (HEIOCTIKEHHUS) pe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHUCIIE B XOJ BBIIIOJIHEHUS
(U3MYECKOTO HUCCIIEJJOBAHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
00CTOSITENILCTB, W3MEHUBIIUXCS CHUTYyalllil, YCTaHOBJIEHHBIX OIINOOK,
BO3HUKILINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3YyJIbTATA LIEIU U YCIOBHIM;

CTaBUTh ce0sl Ha MECTO JIPYroro 4ejaoBeKa B XOJE CIopa WIN JUCKYCCUU
Ha HAy4HYIO TEMY, [IOHUMATh MOTUBbI, HAMEPEHUS U JIOTHKY JIPYroro;



npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MIPABO APYIOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUI:

WCIIOJIb30BaTh IOHATUA: CHCTEMA OTCYETa, MaTepuajbHas TOYKA,
TPACKTOPHs, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, INjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEIO,
LHEHTpP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HMH(pPa3ByK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI,
IIKaJa 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JabHO30PKOCTh,
CHEKTPbl UCIYCKAaHUS U TOTJIOUICHHUS, anb(a-, 6eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPTETHKA,

pasznuyaTh SBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHEIHOE
JBUKEHHE, PaBHOYCKOPEHHOE MPSMOJMHEWHOE [BH)KEHUE, CBOOOJHOE
IIaJICHAE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aHUMOJIECUCTBUE
TE€J, PEaKTUBHOE JIBJKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroliue u
BBIHY’KJICHHbIE KOJIeOaHUsI), pE30HAHC, BOJIHOBOE JBUKEHUE, OTPAXKEHUE
3ByKa, NPSIMOJUMHENHOE PACIPOCTPAHECHUE, OTPAKECHUE U IPEIIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IOkKEeHHE OEJI0ro CBeTa B
CIIEKTP M CJIO)KEHUE CIEKTPaJbHBIX LBETOB, JHCIEPCUSA  CBETA,
€CTECTBEHHAs1 PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHENYATOIO CIEKTpa
U3JTyYEHHUsI) IO OMMCAHUIO UX XapaKTePHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpyXaromeM Mupe (B TOM 4yucie (U3NYecKue SIBICHHUS B MPUPOIE:
IIPUJIMBBI U OTJIUBBI, IBUXKEHNE TU1aHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBUKCHHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKME BOJHBI, IIyHaMH, 3XO, IBETa Tell,
ONTUYECKUE SIBJICHHS B NMPUPOAE, OMOJOTHYECKOE ACHCTBHE BHIUMOTO,
yIbTPpadUOJIECTOBOTO U PEHTICHOBCKOTO M3JIyYCHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN ()OH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3Iy4YEHUE
IIPUPOAHBIX MHUHEPAIOB, JACHUCTBUE PAAUOAKTUBHBIX M3JIyYEHUN Ha
OpraHu3M 4YEJIOBEKa), IPU 3TOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBLICIATh CYLIECTBEHHBIE CBOMCTBa (IPHU3HAKU) (PU3UUYECKUX
SIBIICHU;



OTIMCHIBATh U3YYCHHBIC CBOMCTBA TeN M (DM3UYECKUE SBICHUS, UCIIONB3YS
dbu3ndeckue BENMWYUHBI (CpEIHSsI U MTHOBEHHAs CKOPOCTh Tejia TpH
HEPABHOMEPHOM JIBM)KCHUH, YCKOPEHHE, TEPEeMENIeHuEe, MyTh, YTIIOBas
CKOpOCThb, CHJIa TPEHHS, CHJa YIPYrOCTH, CHJIA TKECTH, YCKOPCHHE
CBOOOMHOTO TMAaJeHUS, BEC Tela, HWMITYJIbC TeJla, WMITYJIbC CHIIBI,
MexaHu4eckass paboTa W MOIIHOCTh, TOTCHIMAIbHAS DSHEPTHsl Tena,
MOJHSITOTO HAJl MOBEPXHOCTHIO 3€MJIU, MOTEHIIMAIbHAS SHEPTUS CHKATON
NPYXUHBI, KHHETUYECKash SHEPrus, IMOJHAsS MEXaHWYecKas JHEprus,
NIEPUOJ U YacTOTa KojeOaHWH, IJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTh CBETA, MOKa3aTelb MPEJIOMIICHUS CPEbl), IPU OMUCAHUH
MPaBUJILHO TPAKTOBaTh (M3MYECKUN CMBICT HCIOJIb3YEMbIX BEIIUYHH,
0003HaUCHUA W EAWHHIBI (U3MYECKUX BEIWYUH, HAXOAUTHh (POPMYIIHI,
CBSI3BIBAIOINNE MAaHHYIO (U3MUYECKYIO0 BETUYHMHY C JPYTHMMH BEIMYWHAMM,
CTPOUTH TPaPUKH N3YUCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYNH;
XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WYECKHE SBICHUS U MPOIIECCHI,
WCIIOJIB3YysI 3aKOH COXPAHEHUs JHEPTHUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
OPUHITUI  CYMEPIIO3UINKM CHWJI, TPUHIIMI OTHOCHTEIbHOCTH [ anmmes,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHHS WUMITYJIbCa, 3aKOHBI OTPAXCHUS U
IIPETIOMIICHUS CBETA, 3aKOHBI COXPAHEHHUS 3apsAA0BOTO M MAacCCOBOTO YHUCEI
P SIICPHBIX PEaKIUIX, MPU ITOM J1aBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA M 3aITUCBHIBATh €T0 MATEMAaTUIECKOE BHIPAKEHNUE;

OOBSACHATh (U3MUYECKHE TPOIECChl W CBOMCTBA TEN, B TOM YHUCIEC U B
KOHTEKCTE CHTYaIlil MPaKTUKO-OPUECHTHPOBAHHOTO XapaKTepa: BBISBIIATH
NPUYUHHO--CJICICTBEHHBIC  CBS3M, CTPOUTh OOBSICHeHHEe U3 2-3
JIOTUYECKUX IIIaroB ¢ OMOPOM Ha 2—3 M3yYECHHBIX CBOMCTBA (PU3UUECKHUX
SIBJICHUH, (PU3NUECKUX 3aKOHOB UM 3aKOHOMEPHOCTEHH;

pematb pacu€THbple 3a7aud (OmMUparoIuecs Ha cucreMy u3 2-3
yYpaBHEHHUI ), HCTIONB3Ys 3aKOHBI U ()OPMYIIbI, CBSI3bIBAIOIIHE (PU3UIECKIE
BEITMYMHBI: HA OCHOBE aHajM3a YyCIOBUS 3aJladd 3alMChIBATh KPaTKOE
YCIJIOBHE, BBISBIIATH HEIOCTAIONINE WM W30BITOUHBIC aHHBIE, BHIOUPATH
3aKOHBI U (HOPMYJIIBI, HEOOXOIUMBIC JIJISl PEIICHUS, TPOBOJIUTH PACUYETHI U
OLICHWBAaTh PEAIUCTUYHOCTH TOJYYEHHOTO 3HAYCHHUS (PUINICCKOU
BEJIMYMHBI,

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXXHO pPEIIUTh TPH TOMOIIU
(GU3UYECKUX METOOB, HCIOIB3YS OMHCAHUE WCCICIOBAHUSA, BBIACIATH
IPOBEPSIEMOE TIPEIIONOKEHNE, OIICHUBATh IPABWIBHOCTh IOPSIKA
NPOBEJCHUS  HMCCICAOBAHUS, JeNaTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOICHUH U OTBITOB,;



MPOBOJUTH OMBITHI MO HAOMIONCHHWIO (U3WYECKUX SBJICHUA  WITU
¢usznyecKkux CBOWCTB Tea (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa
COXpaHEHUs DSHEPTHH, 3aBUCHMOCTH TEpHOJa KOJEOAHWN TPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTATYIBI MAJIBIX KOJICOaHUM, MPSMOIMHEHHOE paclIpOCTPAHEHHUE CBETA,
pa3ioxeHue Oelloro CBeTa B CIIEKTP, U3YUYEHHE CBOMCTB M300pa’KEHUS B
IJIOCKOM 3€pKajieé U CBOWCTB HM300pa)keHUs TpeaMera B coOuparomiei
JauH3e, HAOMIOJeHNE CIUIOMIHBIX M JIMHEHYAThIX CIEKTPOB M3IYUYCHUS):
CaMOCTOSITEJIbHO coOMpaTh yCTAaHOBKY U3 H30BITOYHOTO Habopa
o0Opy/lOBaHUs, OINUCHIBATH XOJ ONBITa H  €ro  pe3yibTarThl,
(GbopMyIHpPOBaTh BHIBOIBI,

MPOBOJUTH MPU HEOOXOMMMOCTH CEPUIO MPSMBIX U3MEPEHHM, OTPEIeIIsis
CpemHee 3Ha4YeHHE W3MEpsieMOd BeTUYHMHBI ((POKYCHOE pacCTOSIHHE
cobuparomeld JIMH3bI), OOOCHOBBIBATH BBIOOpP crHoco0a U3MEpEeHUs
(M3MepUTENHHOTO MPUOOpPA);

MPOBOJUTh WCCIICIOBAHNE 3aBUCHUMOCTEH (U3MUECKUX BEIUYHH C
WCITOJIb30BAaHUEM TMPSIMBIX H3MEpPEHUH (3aBHCHMOCTH IyTH OT BPEMEHHU
IpU PaBHOYCKOPEHHOM JIBIDKEHUW 0€3 HayalbHON CKOPOCTH, TEpUojaa
KOJIe0aHUN MaTeMaTH4YeCKOro MasTHUKa OT JIJIMHBI HHUTH, 3aBUCHMOCTH
yria OTPpaKEHUS CBETa OT YIJIa MaJICHUS W YIJIa MPEJOMJICHHUSI OT yriia
najicHus): IUIAHUPOBATh HCCIEIOBAaHUE, CaMOCTOSITEIHHO COOUpaTh
YCTaHOBKY, (HUKCHpOBaTh pe3yJbTaThl  IMOJTYYCHHOW  3aBUCHMOCTH
bu3nYecKX BEJIWYMH B BUJE TaOIUIl U rpaduKoB, JeaTh BBIBOJBI IO
pe3ynbTaTaM HCCIeI0BaHNUS;

MPOBOJUTh KOCBEHHBIC W3MEPECHHS (U3MYECKUX BEIMYMH (CPEemHsIs
CKOPOCTh M YCKOPEHHE Tejla TpHU PaBHOYCKOPEHHOM JBHKCHUH,
YCKOpEHHUE CBOOOJHOTO MajJcHUs, KECTKOCTb MPYKUHBI, KOAIDPUIIUCHT
TPEHHsI CKOJBKCHHsI, MEXaHW4eckas paboTa ¥ MOIIHOCTh, YacToTa H
nepuosl KojaeOaHwii MaTeMaTHUeCKOro W TMPYKUHHOTO MAaSTHHKOB,
omnTHYECKass Cuja coOuparomieil JHH3bI, PaTUOAKTUBHBIN  (HOH):
IJIAHUPOBATh M3MEPEHUS, COOMPATh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M
BBITIOJHATh U3MEPEHHUS, CIETys TPEII0KECHHOW HMHCTPYKIINH, BBIYUCIATD
3HAYEHUE BEIMYMHBI U AaHATTU3UPOBATH MOYICHHBIE PE3YIIbTAThI C YUETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHU;

coOroAaTh nMpaBuja TEXHUKUA 0€30MacHOCTH IpH padboTe ¢ 1ab0paTOPHBIM
000py/I0BaHUEM;

pas3nuYaTh OCHOBHBIC TPH3HAKA M3YYEHHBIX (UINYECKUX MOJEIEH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO0, TOUYEYHBIH HCTOYHHUK



CBETa, JIy4, TOHKAas JIMH3a, IUIAaHETapHas MOJEJIb aToMa, HYKJIOHHAas
MOJI€JIb AaTOMHOTIO SI/1pa;

XapaKTepu30BaTh MPUHIUIBI JCWCTBUA HW3YYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPOWCTB C ONOPOM Ha WX ONMCAHHUA (B TOM YHUCIE:
CIUIOMETP, JaTUMKH IOJIOKEHUS, PACCTOSHUS M YCKOPEHUs, pakeTa,
9XOJIOT, OYKH, MepHuckom, ¢oToannapar, ONTHYECKHE CBETOBO/IBI,
CIIEKTPOCKOII, JO3UMETp, Kamepa BuibcoHa), HCHOJB3Yysd 3HAHHUS O
cBOMcTBaX  (UBMYECKUX SBJICHUH W  HEOOXOoauMble (Pu3MUecKue
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMaTHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, M3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTMUECKHUX IPOIECCOB
OpU PEIICHUH Y4eOHO--MPAKTUYECKUX 3a/ay, ONTHYECKHE CXEMBbI IS
IOCTPOEHUS N300paXKEHUM B IIJIOCKOM 3€pKajie U cOOMparouiei JMH3e;
OPUBOJUTH  NpUMEPbl  (HAXOAUTh  MH(MOPMALMIO O  [pPUMEPax)
IPAKTUYECKOTO HCIOJIb30BaHUA (PU3UUECKUX 3HAHUNA B TMOBCETHEBHOM
XKU3HU U1 oOecrieueHus: 0€30MacHOCTH MPU OOpaIllEeHUH C MpudopamMu u
TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHHUS 3/I0pOBbS U COOJIIOACHUS
HOPM DKOJIOTUYECKOTO MOBEJECHUS B OKPYIKaIOIIEH CPEE;

OCYIIECTBIIATh MNOMCK HMHpoOpManuu (U3NYECKOTO COJEp)KaHUS B
HNuTepHeTe, caMOCTOATENBHO (OPMYIIHUPYSI MOMCKOBBINA 3allpoc, HAXOAUTh
IyTU OMpeEeNIeHUs] JOCTOBEPHOCTH MOJIYYEHHON HHPOpMAIMK Ha OCHOBE
UMEIOLINXCS 3HAHUN U TIONIOJHUTENIBHBIX UCTOYHUKOB;

MCIIOJIb30BaTh MPH BBINIOJHEHUHU YUYE€OHBIX 3a/laHuil HAyYHO--TIONYJISIPHYIO
JaUTEepaTypy  (pU3MYECKOro coAepikaHMs, CIPAaBOYHbIE MaTe€pHalIbI,
pecypcbl cet IHTepHeT, BiiageTh NPpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTb COOCTBEHHbIE NUCBMEHHBIE U YCTHBIE COOOILEHUS HAa OCHOBE
UH(POpMAILlMM U3 HECKOJbKUX HCTOYHUKOB (PU3MUECKOIO COAEpIKAHMS,
nyOIMYHO TPEICTABIATh PE3yIbTaThl IPOSKTHOM MM UCCIIEI0BATENbCKON
NEeATEIbHOCTH, MpU 3TOM TPAMOTHO  HCIOJb30BaTh  HM3yYEHHBIN
NOHSATUMHBIN ammapar u3y4aemoro pasaena (U3UKH U COIMpPOBOXKAATH
BBICTYIUICHHUE TIpe3eHTalued ¢ y4ETOM OCOOCHHOCTEH ayJIUuTOpUU
CBEPCTHHKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHnue pa3aeoB U TeM nudpoBbie
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pa3zgen 1. Mexann4deckue siBJIeHHUSA
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €TI0 10 1 bubmunoreka LIOK
’ ONHUCaHUs https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.2 B I 20 1 3
SauMozencTRHe Tel https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
KOHBL COXPATICHHA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3gen 2. Mexanun4deckue KoJe0aHUA U BOJIHBI
bubmunoreka LIOK
2.1 M o 7 3
CXQHUHCCKHE KOTCOaHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXQHUHCCKHE BOIHEL SBYK https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 15
Pa3nen 3. DjeKTpoMarHuTHOE MOJi€ H 3JIEKTPOMATHUTHBIE BOJIHBI
11 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6

Pa3nen 4. CBeToBbIe IBJICHUS



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

bubmunoreka LIOK

4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 hitps://m.cdsoo.ru/7f41ada6
bu6mmoreka [IOK
4.2 JIuH3bI U onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.3 Paznoxxenue 6ernoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f4 1ada6
Uroro no pazgeny 15
Pa3nen 5. KBanToBbIe siBJIEHUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
2 1
> Crpocine aTomHOro A1pa 6 https://m.edsoo.ru/7f41a4a6
bubmunoreka LIOK
. A 1
5.3 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznea 6. [loBTOpUTEIHHO0-00001IAIOIMH MOYJIb
6.1 [ToBTOpenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
' Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

MOYPO4YHOE NJIAHNPOBAHUE

91 KJIACC
No KosanuecTBo 4acon Jlata DJIeKTPOHHBbIE HU(PPOBBIE
Tema ypoka Kontpoabubie IlpakTnueckue o0pa3oBaTe/ibHbIE
n/n Bcero U3yYeHUs
padoTbI padoThI pecypchl
MexaHunyeckoe ABWXeHNe.
1 MaTtepvanbHas Touka 1
5 Cuctema otcyeTa. OTHOCUTENBHOCTb | Bub6nuoreka [IOK
MEXEHWHSCKOTO ABIDKEHIA https://m.edsoo.ru/ff0ad474
; PaBHOMepHOEe NpsiMonMHernHoe | Bu6iorexa LIOK
eHue
ABIDKEHN https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOEe NpsAMONUHenHoe
4 aBwkeHne. CpeaHsas U MrHOBEHHast 1
CKOPOCTb
5 I'IpﬂmonMHeSHoe paBHOYCKOpPEHHOE | Bu6mnorexa LIOK
ABIDKEHIE. TCKoperue https://m.edsoo.ru/ff0ad8d4
CKopOoCTb NPSIMONTMHEAHOTO
6 paBHOYCKOPEHHOro ABvxeHus. 'padmnk 1
CKOpoCTH
JlabopatopHasa pabota "MccnegoBaHue
7 paBHOYCKOPEHHOIO ABMXEHUS 6e3 1 1 bubmoreka [IOK
Ha4anbHo ckopocTU" https://m.edsoo.ru/ff0adb18
CeoboaHoe nageHue ten. OnbIThbl
8 Fanunes 1



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

JlabopatopHas pabota: «N3mepeHune
yckopeHust cBob6oAHOro nageHms»

PaBHOMepHOE OBMXEHWNE MO OKPYXHOCTMU.
Mepuop v yactoTa obpalleHus.

bu6mmoreka [IOK

9 JInHenHas n yrnosasi CKOPOCTW. https://m.edsoo.ru/ff0ac176
LieHTpocTpeMuUTensHoe yCcKopeHue — ]
" MepBblii 3aKkoH HbloToHa. BekTop cunbl bubmmoreka [JOK
https://m.edsoo.ru/ff0ae612
Bropoit 3akoH HbloToHa. Bbu6mnoreka IIOK
12 PasHopencTByloas cuna https://m.edsoo.ru/ff0ae72a
TpeTui 3akoH HbloToHa. Cynepnosnums Bbu6mnoreka IIOK
13
cnn https://m.edsoo.ru/ff0ae982
PelueHne 3agay Ha NPMMEHEHVE 3aKOHOB Bu6nuorexa [TOK
14
HeloToHa https://m.edsoo.ru/ff0aeb6¢c
s Cuna ynpyroctu. 3akoH Myka bu6mmoreka [IOK
https://m.edsoo.ru/ff0aeca2
PeweHwne 3agay no teme «Cuna
16 ynpyroctu»
JlabopaTopHas pabota «OnpeaeneHve Bu6mmorexa [TOK
17
HKECTKOCTI NPYXKMHBD https://m.edsoo.ru/ff0ace28
18 Cuna TpeHus bu6mmoreka [IOK
https://m.edsoo.ru/ff0af738
19 PeweHune 3agay no teme «Cuna TpeHma» bu6mmoreka [IOK
https://m.edsoo.ru/ff0afa26
NabopatopHas pabota "Onpenenexne Bu6mmorexa [{OK
20 ko3thPULIMEHTA TPEHUS CKOMNBKEHNS"

https://m.edsoo.ru/ff0af8be



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

PeweHne 3agay no teme "3akoHbl

21 HetoToHa. Cuna ynpyroctu. Cuna bubimoreka [LIOK
TpeHus" https://m.edsoo.ru/ff0afb8e
Cwuna TSXeCcTu 1 3aKOH BCEMUPHOIo

7 TAroTeHus. YckopeHmne cBOGOAHOro bu6mmoreka [IOK
nageHus https://m.edsoo.ru/ff0af044
KoHTponbHas pabota no Teme:

23 MexaHunyeckoe ABWXKEHWE U
B3aMMOOENCTBUE TEN».

y PeweHne 3agay no teme "Cuna Tskectu Bubmmoreka LIOK
N 3aKOH BCEMUPHOIO TArOTEHUS! https://m.edsoo.ru/ff0af5 8

)5 :epsaﬂ KOoCMMYecKasi CKOPOCTb. Bu6mmoreka [JOK

GBECOMOCTE 1 NeperpysKi https://m.edsoo.ru/ff0af33¢c
PaBHoBecne maTepuanbHOW TOYKN.

y A6"COJ'IIOTHO TBEpAoEe Tenci. PaliHosecme Bu6imnoreka LIOK
TBEPAOro Tena C 3aKpenyEHHOW OCbto https://m.edsoo.ru/ff0afe36
BpaLleHus

27 MowmeHT cunbl. LleHTp TsxkecTu

- PeweHne 3a,qat: no teme "MOMEHT cunbl. Bu6mnorexa LIOK
HenTp Texecty https://m.edsoo.ru/ff0b02b4
PelweHne 3agay no teme:

29 "MexaHunueckoe ABUXKEHME. Bbubmiorexa [IOK
B3aumopenctaue Ten" https://m.edsoo.ru/ff0b0408
PelweHne 3agay no teme:

30 "MexaHu4yeckoe OBWXeHNe. bubnnoreka [IOK

Baanmopeiicteue ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Mmnynbce Tena. Mmnynbc cunbl. 3akoH

31 COXpaHeHust Mnynkca. Ynpyroe u Bubmmorexa [IOK
Heynpyroe B3avMOAeNcTBme https://m.edsoo.ru/ff0b07fa
PewweHwne 3agay no teme "3akoH Bu6mmnorexa LIOK
32 "
COXpaHERNA uMMnyneca https://m.edsoo.ru/ff0b096¢
"PeakTuBHOE OBMXEHME B NpMpoae n
33 TeXHUKe"
14 MexaHunueckasi paboTa U MOLLHOCTb bubmmoreka [IOK
https://m.edsoo.ru/ff0b0a84
Pa6oTa curbl TSXKECTH, CUITbl YPYTroCTU 1 Bu6aunoreka [JOK
35
CUnel TperIA https://m.edsoo.ru/ff0b0db8
JlabopatopHasa pabota «OnpegeneHue
paBoTbl CUMbl TPEHUSA NP PABHOMEPHOM
36 [BWXEHWUW Terna no ropusoHTansHomn
NOBEPXHOCTU»
CBs3b 3Heprum 1 paboTbl.
37 MoTeHUManbHas 3Heprust
KnHetnueckas sHeprusa. Teopema o Bu6moreka [TOK
38 Y
KNHETUHECkKoN sHeprm https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHeHMUs 3HePrn B MeXaHuKe
PelleHue 3a0a4 Ha 3aKOH COXPaHEeHMs Bu6muoreka [JOK
40
oHeprm https://m.edsoo.ru/ff0b12fe
Kone6artenbHoe ABUXEHWE U ero
XapaKkTepucTukm 3aTyxatolime Bu6uoreka [JOK
41 kone6anusi. BbIHyXAeHHble kone6aHus.

Pe3oHaHc

https://m.edsoo.ru/ffOb1858



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858

MaTemaTnyecknin n NPY>KNHHbIN

bubmunoreka LIOK

42
MaATHIKA https://m.edsoo.ru/ff0b2010
PeweHne 3agay: «3aBUcCUMOCTb
43 nepuona konebaHuit OT XeCTKOCTU
MPY>KMHbI 1 Macchl rpy3a»
a4 PelweHne 3agay bubmmoreka [IOK
https://m.edsoo.ru/ff0b197a
45 PelieHne 3agauv
46 KoHTponbHasa paboTa 3a 1 nonyroane but6mmoreka [IOK
https://m.edsoo.ru/ffOblaec
47 Pelexue 3agau bubmuotexa [JOK
https://m.edsoo.ru/ff0b197a
48 PeleHne 3agay bubmuoreka [{OK
https://m.edsoo.ru/ff0b21fe
MexaHun4eckmne BonHbl. CBOMCTBA
49 MexaHW4eckux BosH. MpoaonbHble u
rnornepeyHble BOTHbI
MexaHunyeckre BOMHbI B TBEPAOM Terne.
50 CelicMUYecKVe BOMHbI
3ByK. PacnpocTtpaHeHue n oTpaxeHue
51 3Byka
HabntoaeHne 3aBUCMMOCTM BbICOThI
52 3ByKa OT 4aCTOTh.
POMKOCTb 3BYKa U BLICOTA TOHA. Bu6mmoreka [JOK
53 Y
AKYCTUHECKINN PE3OHAHC. https://m.edsoo.ru/ff0b23ca
54 "YrbTpasByK U MHAPAa3BYK B NpUpoae U Bbubmunoreka LIOK



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca

TeXHuke"

https://m.edsoo.ru/ff0b2510

MoaroToBka Kk KOHTPOrbHOW paboTe no
TeMe "3akoHbl COXpaHeHUs.

55
MexaHun4eckne konebaHus n BosHbI"
KoHTponbHasa paboTta no teme "3akoHbl

56 coxpaHeHusi. MexaHuyeckune konebaHus bubanorexa LOK
1 BOMHbI" https://m.edsoo.ru/ff0b2abe
OneKkTpoMarHMTHoe nore.

57 OneKTpOMarHUTHbIE BOJHbI

58 CBowcTBa aneKkTpoMarHMTHbIX BOSH bubmmorexa LIOK

https://m.edsoo.ru/ff0b2fe6

Ypok-koHepeHums "LLkana

59 3NEKTPOMAarHUTHbLIX BOSTH. Bu6muoreka [JOK
Mcnonb3oBaHue 3neKTpoOMarHUTHbIX BOMH
1175 COTOBOM CBRAN" P https://m.edsoo.ru/ff0b2c6¢
Ypok-nccnegosaHune "MsyyeHve CBOWCTB

60 3NEKTPOMAarHUTHbIX BOMH C NOMOLLbIO
MobunbHoro tenegoHa"
PelweHune 3agay Ha onpeaeneHune

61 YacToTbl U ANUHBI 3NEKTPOMAarHUTHOM bubnnoreka [IOK
BOIHbI https://m.edsoo.ru/ff0b31d0
OneKkTpoMarHuTHas npupoaa cBeTa.

62 CkopocTb cBeTa. BonHoBble cBolicTBa bubnunoreka [IOK
cseTa https://m.edsoo.ru/ff0b3658
UcTouHukn ceeTa. MNMpsimonuHeiHoe

63 pacnpocTpaHeHue ceeTta. 3aTMeHus! bubanorexa LOK

ConHua v JlyHbl

https://m.edsoo.ru/ff0b38c4



https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
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3akoH oTpaxeHus cBeTa. 3epkana.

64 PellueHne 3anay Ha NpUMeHeHNe 3aKoHa bubnunoreka [IOK
OTpakeHusi cBeTa https://m.edsoo.ru/ff0b3aea
Mpenomnexune ceeTa. 3akoH Bu6miorexa IIOK

65
fpenomMnennsa ceera https://m.edsoo.ru/ff0b3c5c
MonHoe BHyTpeHHee OTpaXeHue ceeTa.

66 Mcrnonb3oBaHue MOMHOro BHyTPEeHHero
OTPaKEeHMs1 B ONTUYECKMX CBETOBOJAX
JlabopatopHasa pabota "MccnegoBaHue
3aBUCMMOCTH yrna npernomneHus

67 CBETOBOrO Nyya OT yrna nageHus Ha
rpaHuue "Bosayx-crekno™
Ypok-koHpepeHLmsa "Micnonb3oBaHne

68 MOJTHOTO BHYTPEHHEro OTPaXeHus: bubanorexa LOK
CBETOBOZbI, ONTUKOBONOKOHHAs CBSA3b" https://m.edsoo.ru/ff0b3f2¢

69 JIMH3bI. OnTryeckasn cuna NUH3bI bubmunoreka LIOK

https://m.edsoo.ru/ff0b444a

0 MocTpoeHne n3oBpaxkeHUin B NUH3ax bu6mmoreka [IOK

https://m.edsoo.ru/ff0b4206
JlabopaTtopHasa paboTta "OnpeneneHue

71 (POKYCHOro pacCTOSIHUSE U ONTUYECKOW bub6mmorexa LIOK
cunbl cobUparoLLLEN MUH3LI" https://m.edsoo.ru/ff0c0a7e
Ypok-koHpepeHums "OnTnyeckue Bu6orexa LIOK

72 n
fIMH30BbIE MPUOOP®! https://m.edsoo.ru/ff0b4684

73 Ma3 kak onTuyeckast cuctema. 3peHue

24 Ypok-koHbepeHUus "[ledeKTbl 3peHus. Bbubmunoreka LIOK

https://m.edsoo.ru/ff0c0f4c
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Kak coxpaHuTb 3peHune”

PasnoxeHne 6enoro ceeTta B CNeEKTP.
OnbITbl HbtoTOHA. CnioxeHune

but6mmoreka [IOK

75 crnekTpanbHbIX LBeToB. [ucnepcus ceeta https://m.edsoo.ru/ff0cOe2a

76 KoHTponbHasa paboTa 3a 3 4eTBepTb
Ypok-npakTnkym "BonHOBbIE CBONCTBA

77 cBeTa: aMcnepcus, MHTepdepeHLns 1 Bubmorexa [IOK
andpakums” https://m.edsoo.ru/ff0c12a8
OnbiTbl Pe3epdopaa u nnaHeTapHas

78 Mozens aToma

- MocTtynatbl Bopa. Mogens atoma Bopa bu6nuoreka [IOK

https://m.edsoo.ru/ff0c144c

WcnyckaHue v nornolieHne ceeta Bu6imnoreka LIOK

80 atoMoM. KBaHTbl. JInHenyaTble cnekTpbl https://m.edsoo.ru/ff0c1550
Ypok-npaktukym "HabnioneHue cnekrpos Bu6moreka [TOK

81 MenyckaHus" https://m.edsoo.ru/ff0c1672
PagunoakTnBHOCTb 1 €€ Buabl Bbubmunoreka LIOK

82 https://m.edsoo.ru/ff0c18ac
CTpoeHue atomHoro sapa. HyknoHHas Bu6mmorexa LIOK

83 MoAent https://m.edsoo.ru/ff0clal4
PapguoakTvBHble npespatleHus. MsoTtonsl bu6mmoreka [IOK

84 https://m.edsoo.ru/ff0c1b4a
PelweHune 3agay no Teme:

85 "PapunoakTuBHble npespalleHms”

86 Mepwopg nonypacnaga Bu6nuorexa [TOK



https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
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https://m.edsoo.ru/ff0c2126

ﬂﬂeprle peakunn. 3aKoHblI COoXpaHeHunA

but6mmoreka [IOK

87
3apAA0BOTO 1 MACCOoBOTO Hncen https://m.edsoo.ru/ff0c1c58
OHeprus cBsA3n aToMHbIX saep. CBsAsb Bu6mnuorexa [TOK
88
MaCChl v sHeprin https://m.edsoo.ru/ff0c1d7a
PeweHune 3agay no teme "AgepHole
89 peakuumn"
90 O606wweHne TeMbl: «AgepHasn dusmkay bu6mmoreka [IOK
https://m.edsoo.ru/ff0c1e88
CtpoeHune u macwtabbl BceneHHoM.
91 CtpoeHue 1 macwtabbl ConHeyHon
CUCTEMBI.
Cuctema 3emng-JlyHa. lNMnaHeta 3emns.
JlyHa - ecTecTBEHHbIN CNYTHWUK 3emnu. Bu6mnorexa LIOK
92 .
JlabopatopHas pabota: «OnpegeneHune https://m.edsoo.ru/ff0c223e
pa3MepoB NYHHbIX KpaTepoB»
MnaHeTbl. Manbie Tena ConHevyHon
cuctemsl. JlabopaTopHasi paboTa:
93 «OnpegeneHne BbICOTbI M CKOPOCTU
BbIOpOCa BeLlecTBa U3 ByfkaHa Ha
cnytHuke OnuTtepa Vo»
94 MosTopeHwue. PeweHue 3aaay. bubmuoteka [JOK
https://m.edsoo.ru/ff0c245a
95 opoBas KOHTponbHas paboTa bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2572
AHanun3 KOHTPONbHOM paboTbl. PelleHne Bu6imnoreka LIOK
96 3agau.

https://m.edsoo.ru/ff0c2a22
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97

MNosTopeHue. PeweHne 3agau.

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2b30

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME

97



https://m.edsoo.ru/ff0c2b30

YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






