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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE IOJIOKEHUM M TpeOOBaHUU K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOI 00pa30OBaTEbHON IMPOrpamMMbl, MPEICTABICHHBIX B
®I'OC 00O, a Takxe ¢ yuétom deaepaibHON paboueit mporpaMMbl BOCITUTAHUS U
Konuenuuu npenonaBanus yueoHoro npeamera «dDuzukay.

Copnepxanue mnporpaMMmbl 1o (u3MKe HampaBieHO Ha (popmMupoBaHUe
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOyYaroUuxcsi M OpraHu3alyi0 H3y4eHUs
¢bu3MKN Ha AEATeTPHOCTHOW OCHOBE. B mporpamMme mo (M3HKE yUUTHIBAIOTCS
BO3MOYKHOCTH y4yeOHOro mnpenMera B peanuzanuu TpedoBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM Pe3yJibTaTaM OOyUEHHUs, a TAaKKe
MEXIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEJIMETOB Ha YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET pacHpeieieHue yueOHOro MaTepuana
1o rojaM o0ydeHus (1o Kjaccam), mpejyiaracT IpUMEPHYIO MOCIEA0BATEIbHOCTD
U3Y4YEHUS TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOTO COACp>KaHUA U
y4éTe BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcsl.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ UEIbI0 OKa3aHUS METOAUYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueii MporpaMMBbl IO YI€OHOMY TPEIMETY.

®du3zrka SBISIETCS CUCTEMOOOPa3YIOIINM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4aeMbIX XUMHEH, OMOJIOTHEN, aCTpPOHOMHUEH 1 hU3HUeCcKoii reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTUHY MHpa, MPEIOCTaBIsIeT Haubosee sSICHbIC
00Opa3Ipl MPUMEHEHHs] HAYYHOTO METOZa MO3HAHMSI, TO €CTh CI0co0a MOTydeHHUs
JIOCTOBEPHBIX 3HAHUM O MUPE.

OpnHa W3 TIaBHBIX 33724 (HU3UYECKOTO OOpa30BaHUSI B CTPYKType 0OIIero
o0pa3oBaHus COCTOMT B (POPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPaMOTHOCTH U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3yuenne ¢usnku Ha 0a30BOM ypOBHE TMpEIINOJaracT OBJIAJICHHUE
CJIEIYIONUMH KOMIIETCHTHOCTSMH, XapaKTEPU3YIOIIMMU €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOT'O UCCIICIOBAHMS;

e UHTEPIPETHUPOBATH  JAHHBIE W  KCIOJB30BaTh  HAyYHBIC
JI0Ka3aTeNbCTBA JUIS TOTyYSHHS BHIBOJIOB.

[lemn wusyueHus GU3NKKA HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS
onpenenensl B Konuenmuu mnpenonaBaHusi ydeOHoro mnpenmera «®Dduszuka» B
oOpa3zoBaTenbHBIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yOIUX
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OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAMMBbl, YTBEPKACHHON pelICHUEM
Komnernn MunucreperBa npocemienust Poccuiickoii @enepanuu (IpoToKosa oT 3
nekaopst 2019 r. Ne TTIK-4BH).

eau uzyyenust pu3uKU:

npuoOpeTeHNe HWHTEpeca M CTpEeMIICHHS OOydYarouuxcsi K HaydyHOMY
W3YUCHHUIO TPUPOMABI, PA3BUTHE WX HHTEIJICKTYAIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUN 0 HAYYHOM METOJI€ MO3HAHUA U (OPMHUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYXKAIOIUM SIBIICHUSM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3yuyeHUs OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;
dbopMupOBaHUE TMPEICTABICHUN O pOJU (PU3MKK Il Pa3BUTHSL JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEJCTaBICHUH O  BO3MOXKHBIX  cdepax  Oymymiei
npoeCCUOHATIBHON JIeSITEIbHOCTH, CBSI3aHHOU C (DM3UKOMU, MOJTOTOBKA K
JaabHeWIleMy 00Oy4YeHHUIO B 3TOM HaMpaBJICHUMU.

JlocTHKEHHME 3THX IIeJIed MPOrpaMMbl MO (U3MKE Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHusi 00ECIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a/1aY:

npuoOOpeTeHNEe 3HAHWM O JAUCKPETHOM CTPOEHWUU  BEIIeCTBa, O
MEXaHUYECKUX, TEIJIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBIICHUSIX

NpUOOpETEHNE YMEHUN OMUCHIBATh U OOBSCHATH (PU3UUYECKUE SBICHUS C
WCITIOJIb30BAHUEM TTOJTYYCHHBIX 3HAHUM;

OCBOCHHME METOJIOB PEIICHUS MPOCTEUIIUX PACUYETHBIX 3alady ¢
WCITOJIb30BAaHUEM bu3nIecKux MOJICIICH, TBOPYECKHUX u
MPaKTUKO-OPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOJIOMATh MIPUPOIHBIC SBJICHUS U BBITIOJHSITH OIBITHI,
JabopatopHble  pabOTBl M DKCIICPUMEHTAJIbHBIC HCCIICIOBAHHS C
WCITOJIb30BAaHUEM U3MEPUTEIBHBIX TPHOOPOB;

OCBOCHHUE TMPUEMOB pabOThl ¢ UH(pOpMaIuend (PU3NIECKOTO COACpKAHUS,
BKJIFOYAsi HHPOPMAIIUIO O COBPEMEHHBIX JIOCTHKCHUSAX (PU3UKH, aHAIIN3 U
KPUTHUYECKOE OIICHUBaHUE WH(OPMAITUY;

3HAKOMCTBO €O cepaMu IpodeCCHOHATILHON JIeATEILHOCTH, CBI3aHHBIMU
C (GU3NKOH, M COBPEMCHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha
JOCTHKEHUSIX (PU3MUECKON HAYKH.

Ha usydenue ¢usuxu (0a30Bblil ypOBEHb) HA YPOBHE OCHOBHOTO OOILEro

oOpazoBanus otBoAuTCs B 9 kiracce — 102 gaca (3 yaca B HEZEINIO).
[Ipennaraemslii B mporpamMMe no (u3HuKe nepeyeHsb JabopaTopHbIX paboT U
OIBITOB HOCUT PEKOMEHIATENIbHBINA XapaKTep, YUUTEIb JeJIaeT BRIOOP MPOBEACHUS
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7a00paTOPHBIX PadOT M OMBITOB € YYETOM HMHAMBUIYAIBHBIX OCOOEHHOCTEH
0OydJaronuxcs, CIHUCKa AKCIEPUMEHTATLHBIX 3aJaHHM, MpEeIaraéMbIX B paMKax
OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa Mo (hU3HKE.



COJAEPXKXAHUE OBYUEHUA
9 KVIACC

Pasznen 8. Mexanuyeckue siBJIeHUsI.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTh MEXAaHMYECKOr0 JABWXKEHUA. PaBHOMEpPHOE NPAMOJIMHEHHOE
nBrxeHne. HepaBHoMepHOe npsMonauHenHoe nBrkeHUe. CpeaHsas U MTHOBEHHAs
CKOPOCTB Teja IPU HEPABHOMEPHOM JBUKECHHH.

VYckopenue. PaBHOycKOpeHHOE TpsiMOJIMHEWHOE JBHkeHHe. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHHE MO OKpYXHOCTH. Ilepumon m yactora oOpalleHus.
JIuneiHas u yriioBasi CKOpOCTH. LIeHTpoCTpeMUTENbHOE YCKOPEHHUE.

[IepBbiii 3ak0H HptoToHa. Bropoii 3akon Hetotona. Tpernii 3akon HeroToHa.
[IpyHIMN CynepO3ULUN CHJL.

Cuna ynpyrocrtu. 3akoH ['yka. Cuiia TpeHus: Cuila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYTUe BUIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOpEHHE CBOOOIHOTO
najgeHus. JBwxenne mianetr BOKpyr Connua. [lepBas kocmuyeckass CKOPOCT.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYKU. AOGCOMOTHO TBEpAOE Teio. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHON OChIO BpaileHusi. MomeHT cuiibl. LleHTp TsikecTw.

Nmnynbec tena. Mi3menenne mmmysbca. UMmysibe cuitbl. 3aKOH COXpaHEHUs
UMITyJibca. PeakTuBHOE ABUKEHHE.

Mexanudeckass pabora ¥ MOIIHOCTh. PaboTa CWil TSHKECTH, YNPYTOCTH,
Tperust. CBs3b dHepruu u padotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIIManbHast SHEprus cKaTtou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETUYECKOW SHEPIMHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPIUH.

Hemoncmpauuu.

1. HaOmroneHne MexaHHMYeCKOro JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHUS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHMS IPSIMOJIMHENHOTO IBUKEHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBHUKEHHS.
Habmroienue nBUKeHUs Tea 10 OKPYKHOCTH.



9.

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

Habnrogenne MexaHn4eCcKUX SBJICHH, TPOUCXOISIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM M YCKOPEHHOM JBUKEHUU OTHOCUTEIIBHO
KabuHeTa (PU3MKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETo
CHJIBI.

Haburoienue paBeHCTBa CUII IIPYU B3aUMOJIEHCTBUY TEIl.

M3meHeHune Beca Tena Npu yCKOPEHHOM JABUKEHUU.

[lepenaua nMmItysibca Ipyu B3aUMOJCHCTBUM TEN.

[TpeoOpa3oBanus SHEPTUH NPU B3AUMOACHCTBUU TEN.

CoxpaHeHHe UMITyJIbCa IIPU HEYIIPYTOM B3aHMOJEHCTBUN.

CoxpaHeHne UMITyJIbca NPy a0COJIFOTHO YIPYTOM B3aUMOJACHCTBUU.
HabnroneHnue peakTUBHOTO ABUKEHUS.

CoxpaHeHHre MEXaHUYECKOH SHEPTUU IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHE MEXaHUYECKOM PHEPIUU NP ABUKECHUH TeEJIA MO IEUCTBUEM
TPYKHUHBI.

Jlabopamopnwie pabomul u onvimol.

1.

10.

11.

KoHcTpynpoBanue TpakTa Juisl pasroHa W JAJbHEHUIIEr0 PaBHOMEPHOTO
JBIKEHUS [IAPUKA VI TETIEHKKH.

OrnpeneneHue CpeaHEH CKOPOCTH CKOJIBKCHHS Opycka WU JIBHKEHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

Omnpenenenne yCKOpPEHHs Tela NMPU PAaBHOYCKOPEHHOM JBIKCHUU 10
HAKJIOHHOM IUIOCKOCTH.

WccnenoBanre 3aBUCMMOCTH MYTH OT BPEMEHU IPH PABHOYCKOPEHHOM
JBM)KCHUHU 03 HauallbHOW CKOPOCTH.

[IpoBepka THUIIOTE3bI: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHH O€3
HAaYaJIbHOW CKOPOCTH ITYyTH OTHOCATCS KaK pPsAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIINE MMPOMEKYTKA BPEMEHH OJMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUS.

Onpenenenue koddGuieHTa TPEHUS CKOJIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenue pabOThI CUIIBI TPEHHUSI P PABHOMEPHOM JIBIDKCHHUH TEJIa 110
TOPU30HTAIBLHON MOBEPXHOCTH.

Omnpenenene pabOTHI  CHUJIBI  YIPYrOCTH TIPH  TOABEME Tpy3a C
WCIIOJIb30BaHUEM HETIOIBMYKHOTO U TIOJABUKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHECHUS SHEPTHH.

Pa3znen 9. Mexannueckue KoJ1e0aHuS U BOJIHBI.



KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acToTa, aMIUINTy1a. MateMaTnyecKui U NpYKUHHBIM MasTHUKH. [IpeBpanienue
SHEPIUM NPU KOJIeOATEIHbHOM JIBUKEHUM.

3aryxatomue  koneOanus.  BwiHyxkaeHneole — kojeOanus.  Pe3onanc.
Mexannueckue BoaHbl. (CBOWCTBA MEXaHUYECKHX BOJH. IIpomonbHble U
MONIEPEYHbIe BOJHBI. JI[MMHA BOJMHBI W CKOPOCTh €€ pacnpOCTPAHEHUS.
MexaHnueckue BOJIHBI B TBEPJOM TEJE, CEUCMUYECKUE BOTTHBI.

3ByK. 'poMKOCTh 3Byka W BbicoTa ToHa. OTpaxkenue 3Byka. MHOpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHUM TEJT MOJ JEHUCTBUEM CUJIBI TSHKECTU U CHIIBI
YIPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BIHYKICHHBIX KOJI€OaHU U pE30HAHCA.
Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJIH (Ha MOJIEIH).
HaOmnronenne 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYECKUMN PE30OHAHC.
JIaﬁopamopubze pabomul u onvimol.
1. OmpezgeneHne dYacTOTbl M Tepuoja KoJeOaHMM MaTeMaTHu4ecKoro
MasiTHUKA.

2. OmpeneneHuie 4acTOThl M IEPHOJa KOIeOaHU! MPYKUHHOTO MAaATHHKA.

3. HccnenoBanue 3aBUCUMOCTH TIEpHOJIa KOJIEOAHHI MOABEIICHHOTO K HUTH

rpy3a OT JJIUHbI HUTH.
4. VccnemoBaHue 3aBUCHMOCTH MEPHOIAa KOJIeOaHUN MPYKMHHOTO MasiTHUKA
OT MaccChl rpy3a.

5. IIpoBepka HE3aBUCHUMOCTH MEpHUOJa KoJeOaHUW TIpy3a, MOJBEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. OmbBITBI, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTh Mepuoia  KosjeOaHwuid
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. W3mepenue yckopeHusi CBOOOHOTO TaeHUS.

Paznen 10. Di1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMAarHUTHOE  MoOJie.  DJEKTpOMarHuTHele  BoJHBL.  CBoiicTBa
ANEKTpOMarHuTHbIX BOdH. [llkana siekTpoMarHUTHBIX BOJH. Mcmosb3oBaHue
AIIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

DJleKTpoMarauTHas npupoga csera. CkopocTh cBeTa. BoJIHOBBIE CBOMCTBa
CBETAa.

Jlemoncmpayuu.

1. CBOWCTBA 3JIEKTPOMArHUTHBIX BOJIH.

2. BomHOBBIE CBOMCTBA CBETA.
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Jlabopamopnwie pabomul u onvimol.
1. W3ydyeHue CBONCTB 3JEKTPOMArHUTHBIX BOJIH C MOMOIIBIO MOOMJIBHOTO
TenedoHa.

Pa3gen 11. CBeToBbIE IBJICHHUS.

JlyueBas  momens  cBera.  Mcrounuku ~— cBera.  I[IpsiMonmHEerHOE
pactnipoctpanenue cBeta. 3atmenusi Connia u Jlynsl. Otpaxenue cBera. [lmockoe
3epKajo. 3aKOH OTPAXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaoMieHUs cBera. [lonmHoe BHyTpeHHee
OTpaxkeHHE cBeTa. Vcmonb30BaHME TMOJHOTO BHYTPEHHETO OTPAKEHUS B
ONTHUYECKUX CBETOBOJIAX.

JIunza. Xop nyued B inH3e. OnTudeckas cucrema poToarmapaTra, MUKpOCKOIa
u Teneckomna. ['1a3 kak ontuyeckasl cucrema. ban3opyKocTh U JaabHO30PKOCTb.

Paznoxenue Oemoro cBera B crekTp. Omnbitel HpetoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hcniepcus cBeTa.

Jemoncmpayuu.

[IpssmMonuHeHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenune n300paxxeHui B MIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.

[IpenomiieHue cBera.

OnTuueckuii CBETOBO/I.

Xop nydeit B coOuparonieit JIMH3e.

XoJ JTy4er B pacCerBaroIIeH JIMH3E.

[Tomyyenune n300paxeHuit C MTOMOIIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

10. Moxenp riaa3a.

11. PaznosxeHue 6e0ro cBeTa B CIEKTP.

12. [Tomyuyenue 6em0T0 CBETA IPH CIOKCHHUH CBETa PAa3HBIX I[BETOB.

Jlabopamopnsie pabomel u onvimel.

1. HccnenoBanue 3aBUCMMOCTH yIjla OTPaXKEHHUsI CBETOBOIO Jydya OT yria
najIeHusl.
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2. M3ydeHne xapakTepuCTHK H300pakeHUs IpeIMeTa B TNIOCKOM 3epKalle.

3. HccnenoBanme 3aBUCUMOCTH yTJjia MPEIOMIICHUS CBETOBOTO JIy4a OT yIJia
MaJICHUS HA TPAHUIIE «BO3yX—CTEKIION.

4. lTlomyueHue U300pa>keHUI C TOMOIIBIO COOUPAIOIICH JTUH3BI.
Omnpenenenre GOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoIIei
JIMH3HIL.

6. OTMBITHI 1O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.

7. OmBITHI TIO BOCHPHSTHIO IBETA MPEAMETOB NPH WX HAOIIONCHHUH 4Yepes3
I[BETOBBIC (DUITBTPBHI.



Paznen 12. KBaHnTOBbBIC SIBJICHUS.

OmnbiTel Pesepdopaa u minanerapHas mozens aroma. Mogens aroma bopa.
HcnyckaHue u Nnorniomenne ceera aroMoM. KBaHThI. JInHEN4YaTble CIEKTPHI.

PanuoaktuBHOCTh. Asb(a-, 6eTa- u ramma-usnydenus. CTpoeHHe aTOMHOTO
anpa. HykionHas wmopens atomHoro snapa. M3otombsl. PaamoakTuBHBIE
npespaiuenus. [lepuoa nmomypacnaga aTOMHBIX sIJIEP.

SAnepHble peakiuu. 3aKOHbI COXPAaHEHHUs 3apAI0BOTO M MACCOBOIO YHCEIL.
OHeprus CBsI3M aTOMHBIX sAnep. CBs3p Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenusd saep. Ucrounuku saeprun CosHIa U 3BE3 .

SAnepnas sHepreruka. J[eMCTBHUS paauOaKTHBHBIX HW3JIYyYEHUW HaA >KUBBIC
OpraHU3MBbl.

Jemoncmpayuu.

1. CrHeKTpbl U3TYyYEHHS U TOTJIOMICHUSI.

2. CHexTpsl pa3IMYHbIX Ta30B.

3. CnekTtp BOAopoaa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TYyYEHUN.

6. Perucrtpanus uznydeHus: OpUPOJHBIX MUHEPAIOB U IPOIYKTOB.

Jlabopamopnvie pabomel u onvimel.

1. HalnrogeHue CruloNIHbIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHHE HHEPTUU YACTULBI MO TOPMO3ZHOMY

nyTH (1o ¢otorpadusim).

3. M3mepeHnue paanoakTuBHOIO (oHAa.

IHoBTOpPUTEIBLHO-00001IAKINNH MOAYIb.

[ToBTOpUTENHEHO--0000IAOIIMI MOAYJIb TPEAHA3HAYEH JI CUCTEMATHU3a[u1
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OIbITA IEATETbHOCTH, TPUOOPETEHHOTO
Opu HU3YYEHUH BCETO Kypca (PU3MKH, a TaKkKe s MOJATOTOBKH K OCHOBHOMY
rOCyJapCTBEHHOMY 3K3aMEHY MO (U3MKE JJIsi 00y4aromuXcs, BHIOPABIIUX ATOT
y4eOHbII IpeIMeT.

[Ipy M3y4eHUn AAHHOTO MOJYJIA PEATU3yIOTCS U CUCTEMATU3UPYIOTCS BUIbI
NesATEIbHOCTH, HA OCHOBE KOTOPBIX 00eCreurnBaeTCsl JOCTUKEHUE MPEAMETHBIX U
METaNpeMETHBIX  [UIAHUPYEMBIX  pe3yJbTaTOB  o0yueHus, GOpMHUpPYETCs
€CTECTBEHHOHAy4YHass TPAaMOTHOCTb: OCBOEHHE HAYyYHBIX METOIOB HCCIEIOBAHMS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJCHUE YMEHUSMH OOBACHATH (pu3myeckue
ABJICHUS, NPUMEHSS IOJy4YEHHBbIE 3HAHHWs, pelmaTrh 3aJadyd, B TOM YHCIE
KAUECTBEHHbIE U IKCIIEPUMEHTAJIbHBIE.

[IpuHIMNIHATBHO IEITEIPHOCTHBIN XapaKTEP JAHHOTO pa3/eiia peain3yercs 3a
CUET TOTO, 4TO OOYHYAIOIINECS BBIMOJIHAIOT 33aHHs], B KOTOPBIX UM IIPEIJIaraeTcs:



HAa OCHOBE TIOJNyYEHHBIX 3HAHUU pACO3HABaTh M HAYYHO OOBSICHATH
buznyeckue SBICHUS B OKPY>KAIOIIEH NMPUPOE U MMOBCETHEBHOM KU3HH;
UCIIOJIb30BaTh Hay4YHbIE METOJIbI UCCIIETOBAHUS (DPU3HMUECKUX SBICHUH, B TOM
YUCJIe I IPOBEPKU TUIIOTES3 U ITOIYUYEHHS TEOPETUUECKUX BBIBOJOB;
OOBSICHATh Hay4yHblE€ OCHOBBI HamOoOJee BaXKHBIX JOCTHKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAIIPUMED, IPAKTUYECKOTO UCIOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB
DHEPIMM HAa OCHOBE 3aKOHA INPEBPAILLICHHUS U COXPAHEHMS BCEX M3BECTHBIX BHUJIOB
DHEPI'UHU.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

N3yuyenue (u3MKu Ha ypOBHE OCHOBHOTO OOIIEr0 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yIbTaTOB.

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs

y oOyuatomierocs OyayT copMUpOBaHBI CIEAYIONINE JTUYHOCTHBIE PE3yJIbTAaThl B
YacTH:

1) naTPHOTHYECKOTr0 BOCTIMTAHMSA:

— IPOSIBJIICHHE MHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOMN
bu3ruecKol HayKu;

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

2) rpa’kaIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— TOTOBHOCTb K aKTUBHOMY YYacTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYNMBIX U
ATUYECKUX MPOOJIEM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHUEM JTOCTUKEHUN
busuKu;

— OCO3HAaHUE BAXKHOCTH MOPAJIBHO--3TUYECKUX MNPUHIUIIOB B JIESITEIbHOCTH
YYEHOI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

— BOCHPUATUE ICTETUUYECKUX KauecTB (PU3NYECKON HayKu: €€ rapMOHHUYHOIO
OCTPOEHUS, CTPOTOCTH, TOUHOCTH, JJAKOHWYHOCTH;

4) HIEHHOCTH HAYYHOI'0 NMO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKM KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWM, BAXKHEMIIEH COCTABIIOLIEN
KYJIbTYDBI;

— pa3BUTHE HAay4YHOU JHOOO3HATEIBHOCTHU, MHTEpEca K HCCIIEI0BATEIbCKON
NEeSTENbHOCTH;

5) ¢opmupoBaHusi  KYJbTYPbl 3I0POBbSI W  3MOLMOHAJIBHOIO
Os1aromoJryums:

— OCO3HaHHWE IIEHHOCTH Oe30MacHoro oOpa3a KWU3HHU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BAXKHOCTH TMpaBUJl OE30MacHOr0 IMOBEAEHUS Ha
TpPaHCTIOPTE, HA JIOpOrax, C JICKTPUUECKHM U TEIUIOBBIM OOOpY/IOBaHHUEM B
JIOMAITHUX YCIIOBHUSIX;

— c(popMHUPOBAHHOCTH HABbIKA peIIeKCUH, TPU3HAHKE CBOETO IIPaBa Ha OLIUOKY
Y TAKOTO K€ MpaBa y IPyroro 4ejoBeKa;

6) Tpy10BOIr0 BOCIIUTAHUS:
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— AKTUBHO€ y4YacTHE B PEIICHUHM MPAaKTUYECKHX 3a71ad (B paMKaX CEMbH,
o0pa3oBaTeNbHOM  OpraHM3aldM, TOpojJia, Kpas) TEXHOJIOTUYECKOW U
COILIMAJIbHOM HAMPABIEHHOCTH, TPEOYIOIIMX B TOM YKCIIe U (PU3UUECKUX 3HAHUM;
— WHTEPEC K MPAKTUICCKOMY H3yUYCHUIO TPOdeCChid, CBSI3aHHBIX C (DU3UKOMH;

7) 3KOJIOTrH4eCKOr0 BOCIIMTAHUSA:

— OpHUEHTallUid Ha NpPUMEHEHHE (PU3NYECKUX 3HAHUW /I pEIlIeHUs 3anad B
0o0JIaCTU OKpY’KaloIIeW Ccpenbl, TJIaHUPOBAHMUSI TOCTYIKOB U OLEHKH UX
BO3MOKHBIX MOCJEACTBUM JIJIsi OKPYKAIOIIEH CPEeJIbl;

— OCO3HaHHE TI00ANBLHOTO XapakTepa HKOJIOTHYECKUX MpoOJIeM U MyTed ux
pelieHus;

8) aganTanum K M3MEHSIIOIIUMCH YCJOBHAM COLMAJIBHON W NMPHPOIHOH
cpeabl:

— MOTPeOHOCTh BO B3aUMOJCHCTBUU TIPU BBHINIOJHEHUU HCCIEAOBAaHUN U
IPOEKTOB (DM3MYECKON HANPAaBICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUSIM
TIPYTHX;

— TIOBBIIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO
NeATEIIbHOCTD;

— NOTPeOHOCTH B (POPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Kclie (POPMYIUPOBAThH
WJIeU, TIOHSATHUSI, TUTIOTE3bI O PU3NUECKUX O0OBEKTaX U SIBJICHUSAX;

— OCO3HaHue JAe(UIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH B 00J1aCTH
busuKy;

— IUJIJAHUPOBAHHME CBOETO Pa3BUTUS B MPUOOPETECHUU HOBBIX (PU3MUECKUX
3HAHUI;

— CTpEeMJICHHE aHAIM3UPOBATH U BBISIBIIATH B3AMMOCBSI3U MIPUPOIbI, 00IIECTBA U
HSKOHOMUKH, B TOM YHCIIE C UCTIOJIb30BaHUEM (U3HUECKUX 3HAHUM;

— OILICHKAa CBOMX JCHCTBHII C YYETOM BIIMSHHUSL HAa OKPYXKAIOUIYIO CpENy,
BO3MOYKHBIX TJI00ATBHBIX TTOCIICICTBUN.

METANPEAMETHBIE PE3YJIbTATBI

B pe3ynbrare ocBoeHus MporpaMMel 10 (pr3uKe Ha ypOBHE OCHOBHOTO OOIIIETO

oOpa3zoBanust y oOyuaromierocss OyayT cGOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCAIbHBIC YUCOHbIE 1eHCTBUS,
KOMMYHUKAaTHUBHbIE  YHUBEpCajJbHble  y4deOHbIE  JCWCTBUS,  PEryJSITUBHBIC
yHHUBEpCaJbHbIC yueOHbIE TEHCTBUS.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
Bba3oBnle JJornueckue 1eiicTBUA:
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BBISIBISITh W XapaKTepU30BaTh CYIIECTBEHHBIE MPHU3HAKU OOBEKTOB
(s1BNIEHUI);

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIAaCCU(PUKAIMU, OCHOBAHUS AJIS
0000IIIEHNS U CpaBHEHUS,

BBISIBIISITh 3aKOHOMEPHOCTHU U MTPOTUBOPEUMS B pacCMaTpUBaEMbIX (pakTax,
JTAaHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (DU3UUECKUM SIBICHUSM;
BBISIBJISITH NIPUYUHHO--CJIEICTBEHHBIE CBS3M NMPU H3YyUYEHUH (PUINIECKUX
SIBJICHUH Y TIPOLIECCOB, JI€TaTh BBIBOJIBI C UCIIOIB30BAHUEM JETYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOYEHUHN, BBIJBUTATh THUIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJTUYMH;

CaMOCTOSITENILHO BEIOUPATH CIIOCO0 pelieHns yueOHOH Pu3ndeckoii 3a1aun
(cpaBHEHME HECKOJIbKMX BApHAHTOB pEIICHMs, BbBIOOp HaumOoliee
HOJIXOJSIIETO ¢ yYETOM CaMOCTOSTENBHO BBIIEJICHHBIX KPUTEPUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

MCITI0JIb30BaTh BONPOCHI KaK HCCIIEAOBATENbCKUI HHCTPYMEHT MTO3HAHMS;
IPOBOJUTH MO CAMOCTOSITEBHO COCTABIIEHHOMY IIJIaHY OIIBIT, HECIOMXKHBIM
(U3MYECKUI JKCIEPUMEHT, HEOOJBIIOE HCCIAEAOBaHUE (PU3UUECKOrO
SIBJICHUSI,

OLICHMBAaTh HAa TNPUMEHUMOCTb M  JOCTOBEPHOCTh HH(OpPMAILHIO,
MOJIYYEHHYIO B XOJI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYJIMPOBATH 00OOIICHUSI U BBIBOBI IO pe3yJibTaTaM
IPOBEAEHHOTO HAOJIOIEHUS, OIIBITA, UCCIICJOBAHMUS,;

IPOrHO3UPOBaTh BO3MOXKHOE  JalbHEWIlee pa3BUTHE  (PU3MUECKUX
IPOLIECCOB, a TAK)KE€ BbIIBUTaTh MPEANONI0KEHUS 00 UX Pa3BUTUU B HOBBIX
YCJOBHSIX U KOHTEKCTaX.

Pa6ora ¢ unpopmanmeii:

MPUMEHSTh PA3IMYHBIC METOJIbI, UHCTPYMEHTHI U 3alPOCHI TPU TOUCKE U
orOope WHGPOPMAIMKM WIA JAHHBIX C Y4ETOM TMPEIIOKEHHOW Yy4eOHOU
dbuznyeckoit 3a1a4u;

aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

CaMOCTOATENILHO  BBIOMpATh ONTUMAIBHYIO (OpPMY TIPEICTABICHUS
nHpoOpMaMu W WUIIOCTPUPOBATh pelIaeMble 3aJadyd  HECIIOKHBIMU
CXeMaMH, TharpaMmMaMu, HTHOU rpauKoi U MX KOMOWHAITHSIMH.

KoMMmyHMKaTHBHBIE YHUBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:

B XO7e OOCYXIeHUs y4eOHOro Marepuaia, pe3yJbTaToB JIA0OPATOPHBIX
paboT 1 MPOEKTOB 337]aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIAEMOM TEMBI U
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa PEIIeHWE 3a/Jadyd U TOJJCp KaHHE
0J1aroKeaaTeJIbHOCTH OOIICHMS,
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COMOCTAaBIISAITh CBOM CYXIEHUS C CYXACHUSIMU JPYTMX YYaCTHUKOB
Juanora, OOHapyXKUBaTh Pa3IU4KUe U CXOACTBO MO3UIIHIA;

BBIPAKATh CBOIO TOUKY 3PEHUS B YCTHBIX U MUCBMEHHBIX TEKCTAX;
nyOJIMYHO NMPEACTABISATh PE3YIbTaThl BHIIOJHEHHOIO (PU3UUYECKOIO OIBITA
(9KCTIEpUMEHTA, UCCIIEI0OBAHUS, IPOEKTA);

NOHUMATh U UCIIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOW U MHIUBHUAYaJIbHOM
paboTHI IPU PEIICHUN KOHKPETHON (PU3NYECKOM MPOOIEMBI;

IPUHUMATD LIEJIM COBMECTHOW N1€ATEIbHOCTH, OPraHU30BbIBATH JIEUCTBUSA
no €€ JMOCTIKEHUIO: paclpedesaiTh poiH, OOCYXIaTh MpPOLECCHl U
pe3yNbTaThl COBMECTHON pabOTHI, 0000IIaTh MHEHUSI HECKOJIBKUX JIFO/ICH;
BBIIIOJIHATH CBOIO YacTh padOThI, JOCTUTrAasi KAY€CTBEHHOI'O PE3yJIbTaTa Mo
CBOEMY HAIIPaBJIECHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMU YWICHAMH
KOMaH/Ibl;

OLICHMBAaTh KauyeCTBO CBOET0 BKJaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
CaMOCTOATENBLHO CPOPMYITHPOBAHHBIM YUYACTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYaIUsIX, TPEOYIOMNX
TUTSL petieHust (GU3NICCKUX 3HAHUM;

OPUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX TMPHUHATUS  PEIICHUN
(MHIMBUAYaIbHOE, TIPUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
Tpymmon);

CaMOCTOSATEIILHO COCTABIIATH aJITOPUTM PEIIeHHs (U3UIESCKON 3aauu UITH
IUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIpeIjiaraéMbie BAPUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJLJIEKT:

JaBaTh aJIEKBaTHYIO OLIEHKY CUTyalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,
OOBSACHATh NPUYMHBI  JOCTHXKEHUS  (HEIOCTH)KEHHsS])  Pe3yJIbTaTOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHBBI B ACATEIBHOCTH (B TOM YHCIIE B XOJ BBIIIOJHEHHUS
(Gu3MYEeCKOro HMCCIEJAOBAHMS WM  IPOEKTAa) HA OCHOBE HOBBIX
O00CTOSITENIbCTB, W3MEHHUBIIMXCS CHUTYallMid, YCTAHOBJIEHHBIX OIIMOOK,
BO3HUKIINX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pE3yJIbTaTa LIEJIA U YCIOBUSAM;

CTaBUTb €051 HA MECTO JAPYTOr0 YEJIOBEKA B XOJ€E CIOpa WK AUCKYCCUU Ha
HAy4HYIO TEMY, IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;
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npuU3HaBaTh CBOE MPABO Ha OIMMOKY NPU PEIICHUH (PU3UUECKUX 3a/1a4 WIH
B YTBEPKICHUSIX HA HAYYHBIE TEMBI U TAKOE XK€ IPABO APYTOTO.

IHHPEAMETHBIE PE3YJIBTATDBI

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

UCIIOJIb30BaTh TOHSTHUS: CHCTeMa OTcuéra, MarepuaibHas TOYKa,
TPAeKTOPHs, OTHOCUTEILHOCTh MEXAaHWYECKOTO MBIDKCHUS, Aehopmarius
(ynmpyrasi, mnjacTauyeckasi), TpEHHUE, IEHTPOCTPEMHUTEIBLHOE YCKOpPEHUE,
HEBECOMOCTh M TEPErpy3KH, HEHTP THKECTH, aOCOJIOTHO TBEPJOE TEJO,
HEHTP TSDKECTH TBEPJOTO Tesia, paBHOBECHE, MEXaHUUECKUE KOJIeOaHus u
BOJTHBI, 3BYK, HH(PA3BYK U YIbTPA3BYK, JICKTPOMATHATHBIC BOJHBI, IITKajIa
AJIEKTPOMAarHUTHBIX BOJIH, CBET, OJM30PYKOCTh H JAIBHO30PKOCTD,
CHEKTPBI UCITYCKAHMSI M TIOTJIOMICHUS, allb(a-, OeTa- U raMMa-u3IIyIcHHS,
U30TOIIBI, SI/ICPHAS] DHEPTETHKA;

paznuyaTh SIBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSIMOJIMHEWHOE
NBIDKEHUE, PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBIDKEHHE, CBOOOIHOE
najicHUE TEJ, PABHOMEPHOE JIBIKCHHE 1O OKPYKHOCTH, B3aMMOJICHCTBHE
T€J, PEAKTUBHOE JBIDKEHUE, KOJIeOATEIbHOE ABMKEHHE (3aTyXaroliue u
BBIHYKJIEHHBIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBMKCHHE, OTPAKCHHE
3ByKa, MPSIMOJIMHEMHOE PaclpoCTpaHEHUE, OTPAKEHUE U TPETIOMIICHHE
CBETa, MOJTHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKeHHE OEJIoTo CBETa B
CIEKTp H CJIOKEHHWE CHEKTPaJIbHBIX IIBETOB, JUCIEPCHS CBETa,
€CTECTBEHHAsl PaJMOAKTUBHOCTh, BO3HUKHOBEHHE JIMHEHYATOTO CIIEKTPa
U3ITyYCHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIONIUX JaHHOE (PU3HUECKOE SBIICHUC;

pacro3HaBaTh TPOSIBJICHUE HW3YYEHHBIX (U3MYECKUX  SBICHUH B
OKpyXaromeM Mupe (B TOM 4Yucie (PU3NYECKHE SBICHHUS B TIPHPOJIC:
MPWINBBI U OTIIUBHI, ABMXKEHHUE TIaHeT COTHEYHOU CHCTEMBI, PEAaKTUBHOE
JBIDKEHUE JKUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB >KUBOTHBIMH,
3eMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, I[yHaMH, DJXO, I[BETa Tel,
ONTHYCCKHE SIBJICHUS B TPHUPOJC, OMOJOTHYECKOE JCHCTBHE BHIMMOTO,
yIbTPA()HOIETOBOTO W PEHTTEHOBCKOTO W3IIyYCHHM, €CTECTBEHHBIN
pPaaNOaKTUBHBIN (OH, KOCMHUYECKHE Jy4Yd, PAJAUOAKTHBHOE H3ITyUCHUE
NPUPOAHBIX MHHEPAJIOB, JEWCTBHE PAJAMOAKTHBHBIX W3IyUYEeHUH Ha
OpraHu3M 4eJioBeKa), MpHU ATOM MEPEBOAMUTH IMPAKTUYECKYIO 3aJlayy B
y4eOHY0, BBIJIEIATh CYIIECTBEHHBIE CBOMCTBa (MpuU3HAKH) (U3UYECKHUX
SIBIICHUI;
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ONKCHIBATh U3YyUYEHHBIE CBOMCTBA TEN U (PU3NYECKUE SIBICHHS, UCIOIB3YS
¢usznyeckue BENUYHMHBI (CpeqHSIi U MTHOBEHHas CKOPOCTh Tella TpHu
HEPaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBAs
CKOPOCTb, CHJIa TPEHHS, CWa YNPYIOCTH, CUJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJCHMs, BEC TeNa, HUMIYJbC Tela, HWMIIYJIbC CHJIBL,
MEeXaHW4YecKass paboTa M MOIIHOCTb, MOTEHIMANbHAS HHEPrus Tena,
MNOJHATOrO0 HaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPTUS CKATOU
IIPY’KUHBI, KHHETUYECKAsl JHEPT U, ITOJIHASI MEXAHUYECKAs SHEPTHUsL, [IEPUOJ
U 4YacToTa KoseOaHul, JJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOPOCTb CBETa, IIOKa3aTeidb NPEJOMJICHUS CpeIbl), NpU ONHCAHUU
NPaBUIBHO TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOIb3YEMbIX BEIUYMH,
0003HAaYEHUs1 W EIWHULBl (PU3MYECKUX BEIUYHMH, HAXOIUTh (OPMYJIBI,
CBSI3BIBAIOLIME JAHHYIO (PU3NYECKYIO BEJIMYMHY C APYTMMHU BEIMYMHAMH,
CTPOUTH IPaPUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;
XapaKTEepU30BaTh CBOMCTBA TeJ, (PU3UYECKUE SBICHUS M IPOLECCHI,
UCIIOJIb3Ysl 3aKOH COXPAHEHUs HHEPruu, 3aKOH BCEMHUPHOIO TATOTEHHS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIUI OTHOCUTEIbHOCTH [ amuies,
3aKkOHBl HBIOTOHA, 3aKOH COXpAaHEHUs HMMITYJIbCA, 3aKOHBl OTPAKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHMSI 3apsI0BOTO U MAaCCOBOI'0 YHUCEI
IpU SIIEPHBIX PEaKUuusax, MPU ATOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIUCBhIBAaTh €r0 MaTEMAaTUYECKOE BbIPAKEHUE;

OOBSCHATh (PU3NYECKUE TPOIECCHl U CBOMCTBA TE€J, B TOM 4YHCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHPOBAHHOTO XAPAKTEPa: BBISBIIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
1aroB C ONOpod Ha 2—3 U3YYEHHBIX CBOWMCTBA (PU3MUECKUX SIBICHHIA,
(buU3MUEeCKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a7]a4u (OMUPAIOIINECS HA CUCTEMY U3 2—3 ypaBHEHUI),
UCIIOJIB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIINE (DU3MUECKHUE BEJIUUMHBI: HA
OCHOBE aHaJIW3a yCJIOBUA 33J]a4M 3allMChIBATh KPATKOE YCIOBUE, BHISBISATD
HEJIOCTAIOIINE UM U30BITOYHBIE JAHHBIE, BHIOMPATH 3aKOHBI U (HOPMYJIBI,
HEOOXOAMMBbIE JJIA PpEIICHHs,, TPOBOJUTH pPacu€Thl U OLICHUBATh
PEATMCTUYHOCTH MOTYYSHHOTO 3HaYCHHS (PU3NUECKON BETUUHHBI,
pacro3HaBaTh MPOOJEMbI, KOTOPbIE MOYKHO pPEIIMTh MPH MOMOIIU
(bU3MYEeCKUX METOOB, HCIOJb3ysl OMHCAHUE MCCIEHOBAaHUS, BBIIEIATH
IIPOBEPSAEMOE  IIPEAINOIOKEHNE, OLECHUBATh IPABWIBHOCTH IOpsIKa
IPOBEICHHUSI  UCCIENOBAHUS, JI€JIaTh  BBIBOJbBI, HHTEPIPETUPOBATH
pe3yNbTaThl HAOIIOIEHUH 1 OIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (U3MUECKUX SIBICHUH WK
(¢u3nyecKux CBOWCTB Ten (M3ydeHHE BTOporo 3akoHa HbproToHa, 3akoHa
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COXpaHEHHUsl HHEPrHH, 3aBHUCHUMOCTh TMepuoAa KoJeOaHUU MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aAMIUTUTYIBI MaJIBIX KOJICOAHMH, IPSIMOJIMHEHHOE PacCIIPOCTPaHEHUE CBETA,
pasiiokeHre Oenoro cBeTa B CHEKTP, U3YyUEHUE CBOMCTB M300paKeHUsl B
IJIOCKOM 3€pKajle U CBOMCTB M300pakeHUsl MpelMeTra B coOuparoiein
JuH3e, HAOMIOJEHUE CIUIOIIHBIX W JUHEWUYaThIX CHEKTPOB H3IIYUYCHHUS):
CaMOCTOSITENIFHO ~ COOMpaTh yCTaHOBKY W3 M30BITOYHOro Habopa
000pyI0BaHUsl, ONUCHIBATH XOJI OTIBITA U €r0 PEe3yJbTaThl, GOPMYIUPOBATH
BBIBOJIBL;

IPOBOANUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX U3MEPEHUH, OMPEeIiss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE pacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOpP crocoba HU3MepeHus
(M3MepUTENBHOTO MPUOOpa);

MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH C
WCITOJIb30BAHUEM TIPSIMBIX H3MEPEHUH (3aBUCUMOCTD ITyTH OT BPEMEHH TIPH
PaBHOYCKOPEHHOM JIBIDKCHMM 0€3 HayaJlbHOM CKOPOCTHU, MEpPHOjIa
KOJIe0aHUN MaTeMaTHYeCKOr0 MasTHUKA OT JIJMHBI HHUTH, 3aBUCHMOCTHU
yIjla OTpaKEHUs CBETa OT yIJia MaJeHUs U yrjia MpeIoMJIeHUs OT yria
najieHus): IUIAHUPOBAaTh HCCIEOBAaHUE, CaMOCTOSITEIbBHO COOUpaTh
YCTaHOBKY, (DUKCHpOBaTh pe3yNbTaThl TOJYYEHHOW 3aBUCUMOCTH
¢bu3nYecKX BEJIWYMH B BUJE TaOJUIl U TpadUKOB, J€JIaTh BBIBOJBI IO
pe3yabTaTaM UCCIeI0BaHuUS;

MPOBOJUTh KOCBEHHBIC W3MEPEHHS (U3MUECKUX BEJIUYUH (CpEmHss
CKOPOCTb U YCKOPEHHE TeJla PU paBHOYCKOPEHHOM JIBH)KEHUH, YCKOPEHUE
CBOOOMHOTO TMaJeHusl, XECTKOCTh MPYXKHUHBI, KOIDPHUIMEHT TpeHus
CKOJIbKEHUS, MEXaHW4eckass paboTa W MOIIHOCTh, 4acTOTa W TEPHO
KOJICOaHMI MAaTeMaTHYeCKOTO W MPYKMHHOTO MASTHHUKOB, ONTHYECKAs
CWia coOWparomieil JWH3bI, PaAHNOAKTUBHBIN  (OH): TIIAHUPOBATH
U3MEpEeHHs, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY M BBIMIOJIHATH
U3MEpEHHs, CIeAys MPEeNOKEHHOW WHCTPYKIHUU, BBIYMCIATH 3HAYCHHE
BEJIMYMHBI M aHAJTU3UPOBATH MOJTyYCHHBIE PE3YIbTAThl C YIETOM 3aJaHHOU
MOrPETHOCTHA U3MEPEHUN;

COOJII0IaTh MpaBUiia TEXHUKK 0€30MaCHOCTH TIpH paboTe ¢ JabopaTOpHBIM
o0opy10BaHUEM;

paziuyaTh OCHOBHBIE TIPU3HAKM HW3YYEHHBIX (DU3UYECKUX MOJIENeil:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCUHBIM HCTOYHUK
CBETa, JIy4, TOHKasl JIMH3a, IUTAaHEeTapHasi MOJIeb aTOMa, HYKJIOHHAsI MOJIEITb
aTOMHOTO sIJIpa;
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XapaKTepu30BaTh MPUHIUINBI JACUCTBUA U3YYCHHBIX TPUOOPOB H
TEXHMYECKUX YCTPOWCTB C ONOpOM Ha WX oOmucaHus (B TOM YHUCIE:
CIHIOMETP, OATYUKH TIOJIOKEHUS, PACCTOSHUS U YCKOPEHHS, PpaKera,
9XOJIOT, OYKH, TMepuckor, (GoTroanmnapar, ONTHYECKHUE CBETOBO/IBI,
CIEKTPOCKOM, JO3UMETp, Kamepa BuibcoHa), HCHONB3Yys 3HAHUA O
CBOMCTBaX (PHU3MYECKUX SBICHUM UM HEoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH;

UCITIOJIb30BATh CXEMbl U CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIbHBIX TPUOOPOB U TEXHOJIOTMUECKHUX MPOIECCOB MPU
pEelIeHUN Y4YeOHO--NPAaKTUYECKUX 3aJad, ONTHYECKHE CXEMbI IS
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAaroLIel JIMH3E;
OPUBOJUTH  MpUMEpPbl  (HAXOAWTh HWHPOPMAIMIO O  IpUMEpax)
IPAKTUYECKOTO HCIOJIb30BaHUS (PU3MUECKUX 3HAHUW B IOBCEIHEBHOU
KU3HH 17151 obecrieueHust 0€30MacHOCTH MpU OoOpalieHu ¢ mpudopamu u
TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHEHHUS 3J0POBbS U COOIOICHUS HOPM
HKOJIOTUYECKOTO TIOBEICHHSI B OKPYXKAIOILIEH CpeJie;

OCYUIECTBJIATh MOUCK HHPOpMALMK (PU3HYECKOTO COJEpKaHUS B
HHuTepHeTe, caMOCTOATENBHO (HOPMYIHPYsI MOMCKOBBIN 3alpoc, HAXOAUTh
NyTU ONpeEeNIeHUs] JOCTOBEPHOCTH MOJTYYEHHONH MH(POpPMAIMU Ha OCHOBE
UMEIOIINXCS 3HAHUN U TIOTIOTHUTENbHBIX UICTOYHHUKOB,

MCTIOJIb30BAaTh MPH BHITIOJHEHUH YUEOHBIX 33JaHUIl HAyUYHO--TIOMYJISIPHYIO
JAUTEepaTypy (HPU3HUECKOTo COAepKaHUs, CIIPaBOYHbIE MaTepUabl, pECYpChI
cetu MHTepHer, BHaaeTb nNpuéMaMHU KOHCIEKTHUPOBAaHUS  TEKCTa,
npeodpazoBaHusi HUHGOPMALIUU U3 OJJHOW 3HAKOBOW CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBbIE MUCHMEHHBIE M YCTHBIE COOOIEHHS HAa OCHOBE
uHPOpMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACpIKAHMS,
nyOJIMYHO TPEACTABIATh Pe3yIbTaThl IPOEKTHOM WM UCCIIEI0BATEIBCKOM
NESATENIbHOCTH, TMpPU 3TOM TPaMOTHO  HCHOJb30BaTh  HM3yUEHHBIN
NOHATUUHBIM anmapaT M3y4yaeMoro pasziena (U3UKd U CONPOBOXKAATH
BBICTYIUUICHUE TIpe3eHTaluell ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUHU
CBEPCTHHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHUE
9 KUIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM nudgpoBbie
Ne n/m P Konrposbnbie IIpakTHyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4yeckue siBJICHUSA
11 MexaHUYeCKOE IBHKCHUE U CIIOCOOBI €ro 10 1 bu6mmoreka [IOK
' OIUCAHUs https://m.edso0.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SanMoeHcTBIe Te https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 10 3
3AKOHBI COXPAHCHHS https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Pa3gen 2. Mexannyeckue Ko1e0aHUs U BOJHbI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAHITICCRHIC KOTCOARMA https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHITICCRIC BOTHEL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15

Pa3pnen 3. DiieKTPOMArHuTHOE 10JI€ U 3JIEKTPOMATHUTHbIE BOJHBI

31 DNEeKTpOMarHuTHOE MOJIE U 6 9 bubnnorexka [JOK
' AJIEKTPOMATrHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
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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

Pa3gea 4. CBeToBbIe ABJICHUSA

4.1 3aKoHBI pacCpOCTPAHEHHUS CBETA 6 2 bubmmorexa [TOK
' pacnpoctp https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.2
JIMH3BI ¥ ONTUYECKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4.3 Paznoxenune 6eoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f41a4a6
Uroro no pazueny 15
Pa3gen 5. KBaHTOBLIE fIBJICHUSA
bu6mmoreka [IOK
51 HcnyckaHue U MOTJIOLICHHE CBETa aTOMOM 4 1 httos://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
52 (TpoeHHE ATOMHOTO AApa 0 1 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
>3 AAnepibie peaiuin ! 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paznea 6. [loBTopuTtenbHO-000011a101M I MOAYJIb
6.1 [ToBTOpenue n 0600IIEHNE COIEPIKAHUS 9 9 bubnuoreka [IOK
' Kypca ¢usuku 3a 7-9 kimacc https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

IHOYPOYHOE IIVTAHUPOBAHUE

9 KIIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
n/n Tema ypoka Bcero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsl

1 MexaHnyeckoe ABUKEHUE. 1
MarepuanbHas TO4YKa

5 Cucrema orcuera. OTHOCUTENIBHOCTh 1 bubnuorexa [JOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMOJIMHENHOE 1 bubnnorexa [HOK
JIBIDKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE npsAMOIUMHENHHOE

4 nBixkeHne. CpeiHssi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMONMHENHOE PAaBHOYCKOPEHHOE 1 bubnnorexka [JOK
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO JIBM)KCHUS. 1
I'padux ckopocTu

7 Pemenue 3a1ay pacueTHbIX U 1 bubnuoreka [IOK
rpagu9IecKux 1Mo TeMe. https://m.edsoo.ru/ff0adb18

8 CBoboanoe nagenue ten. OnbITh 1
Tlamunes

9 PaBHOMEpHOE ABMXKEHUE TTIO 1 bubnnorexka [JOK
okpyxHocTu. [lepuon u yacrora https://m.edsoo.ru/ff0ael76
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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

oOpaiueHus. JInHeliHas U yrioBas

CKOPOCTH
10 LlentpocTpeMHUTENIBHOE YCKOPEHUE
1 IlepBeiit 3akoH HeroToHa. BekTop bubnmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumoreka [IOK
PaBHOelicTBYIOIIAs crita https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akon HeroToHa. bubnnoreka [JOK
Cyrnieprio3unust Cuit https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cuia ynpyroctu. 3akoH ['yka E::fg;ﬁ\fgsaoggif Daeca2
16 Pemenue 3agau mo reme «Crita
YOPYTOCTH
JlabopatopHas T
17 <<OHpI;Ze?II;HiIeF:If§:TI?OCTI/I bubmmorexa [IOK
https://m.edsoo.ru/ff0aee28
TIPYKUHBDY
bu6nmoreka [JOK
18 Cia Tperis https://m.edsogru/fanf738
19 Pemenne 3agau mo teme «Cuna bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
bu6mmoreka [JOK
20 Pemenne 3a1au Ha 3akoHBI HhFOTOHA. httos://m.e dsogru /F0af8he
Pemenue 3amau mo teme ""3aKOHEI BuGmorexa LOK
21 Herorona. Cuna ynpyroctu. Cuna

TpeHus"

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

Cua TSHKeCTH U 3aKOH BCCMHUPHOT'O

22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO bubmmorexa LIOK
’ P A https://m.edsoo.ru/ff0af044
naJIcHus

23 Pemenue 3agau Ha 3aK0H
BCEMHUPHOT'O TATOTCHHUSI.

Pentenue 3amaud mo teme "Cuia
24 TSDKECTH Y 3aKOH BCEMHUPHOTO bubmmorexa LIOK
. P https://m.edsoo.ru/ff0af5f8
TATOTEHUS

o5 IlepBas kocMHu4ECKasi CKOPOCTb. bubnuorexa [JOK
HesecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJIbHOW TOUYKH.

26 AOCOIOTHO TBEPIOE TEIIO. bubnuorexa [JOK
PaBHOBecue TBEpIOTO TEIA C https://m.edsoo.ru/ff0afe36
3aKpeTIEHHONW OChIO BpallleHUs

27 MowmeHT cunsl. LleHTp TsKECTH

28 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka Kk KOHTPOJILHOM paboTe

29 mo TeMe "MexaHH4YeCcKO€e JBHKEHNE bubmorexa HOK

. | ) https://m.edsoo.ru/ff0b0408
B3aumopeiictBue ten
KontponbHas paboTa o Teme
30 "MexaHn4eCcKOe ABIKEHNE 1 bubmiorexa LOK
N | ’ https://m.edsoo.ru/ffOb06ec
Bzaumoneiicteue Ten
HNmnynsc Tena. UMImyasc CUIbL.
31 3aK0H COXpaHEHUs UMITYJIhCa. bubnmoreka [JOK

VYrpyroe u Heynpyroe
B3aMMOJICHCTBHE

https://m.edsoo.ru/ffOb07fa
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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

Pemenne 3agau o reMme "3akoH

bubmuoreka [JOK

32 COXpaHEHUs UMIyJbca" https://m.edsoo.ru/ff0b096¢c
33 "PeakTuBHOE JBUXKEHUE B IPUPOJIE U
TexHuKe"
bubnnoreka [HOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.e dsogru p—
35 PaboTa cHITBI TSXKECTH, CHIIBI bubmuorexa [JOK
YIOPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ffob0db8
36 Pemenue 3a1ay Ha MEXaHUYECKYIO
paborty.
37 CBs13b SHEpPruu U paboThI.
[ToreHunaneHas sHEprus
38 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KMHETUYECKON YHEPTUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHs SHEPTUU B
MEXaHUKe
40 Pemenne 3a7a4 Ha 3aK0H bu6nmoreka [JOK
COXpaHEHUsI MEXaHNYECKOW SHEPTHH. https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBUKEHHUE B €TO bu6nmoreka [JOK
XapaKTEPUCTUKH https://m.edsoo.ru/ff0b1858
3aryxarolye KojJeOaHusl.
42 BrinyxaeHHbie KoneOaHus. bubmmorexa [TOK
Pesomane https://m.edsoo.ru/ff0b20f0
43 MaremMaTndeckuil ¥ NpyKUHHBINA
MasiTHUKA
44 Pemienue 3a1au Ha XapaKTEPUCTUKU bubnmnoreka [JOK

KoJIcOaHWIA.

https://m.edsoo.ru/ffOb197a

24



https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

[IpeBpamienue 3aepruu npu

45
MEXaHUYECKUX KOJIEOaHUIAX
JlaboparopHas paboTa
46 «OnpeneneHue 4acToThl U NEpHOJa bubnuoreka [IOK
KoJIeOaHUH MaTeMaTHYECKOTO https://m.edsoo.ru/ff0blaec
MasiTHUKa)»
bu6mmoreka [IOK
47 Pewenue 3anau.
A https://m.edsoo.ru/ff0b197a
Mexanunueckue BoiaHbl. CBONCTBA
48 MexaHuyeckux BojH. [IposonbHble u bubmmorexa [JOK
P https://m.edsoo.ru/ffOb21fe
MIOTIEPEYHbIE BOJIHBI
Ypok-koHpepenmus "MexaHuyeckue
49 BOJIHBI B TBEPJIOM TeJIE.
Ceiicmuueckue BOJHBI"
50 3Byk. Pacnipoctpanenue u
OTpakeHHE 3BYyKa
51 Pemenne 3a1a4 Ha XapaKTEPUCTUKU
3ByKa.
59 ['poMKOCTB 3ByKa M BHICOTA TOHA.
AKYCTHYECKHI pe30HaHC
53 VYpok-koHpepenuus "YnpTpa3Byk u bubnnoreka [JOK
UH(Pa3BYK B IPUPOJE U TEXHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroToBKa K KOHTPOIBHOM paboTe
54 o Teme "MexaHudeckrue KoaeOaHus bubmorexa HOK
" https://m.edsoo.ru/ff0b25f0
Y BOJIHBI
55 KonTtponbnas pabora mo teme " 1

Mexaunueckue kKojicOaHus U BOJTHBL"
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https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

MaruuTtHoe noJje 1 ero BHUEGI.

bubmuoreka [JOK

56
[TpaBuno OypaBumKa. https://m.edsoo.ru/ffOb2abe
57 Cuna Amnepa. I[IpaBuso neBoit pyku.
WNHayKIus MarHiuTHOTO TOJIS.
58 SIBneHne 3neKTpOMarHuTHOM bubnmoreka [JOK
WHIYKIUH. https://m.edsoo.ru/ff0b2fe6
59 DIIeKTPOMarHuTHOE I10JI€ ¥ BOJIHA bubmmorexa [JOK
p ) https://m.edsoo.ru/ffOb2c6c
Pemenue 3a1ay Ha onpeeneHue
60 YaCTOTHI U JUIMHBI
AIEKTPOMArHUTHOM BOJTHBI
DneKTpOMarHuTHast IPUPO/ia CBETA.
61 CkopocTb cBeTa. BomHoBbIe bubmorexa LHOK
P ' https://m.edsoo.ru/ffob31d0
CBOIICTBa cBeTa
Hcrounuku ceera. [Ipsmonuneninoe
62 aCTIpOCTpaHEHUE CBETa. 3aTMCHUS bubmmorexa [JOK
pacnpoctp ' https://m.edsoo.ru/ff0b3658
Connua u JlyHsl
3aKOH OTpa)K€HUs CBeTa. 3epKaia.
63 Pemienue 3a1au Ha npUMEHEHUE bubmmorexa [TOK
A P https://m.edsoo.ru/ffob38ca
3aKOHA OTPAYKEHHUS CBETA
64 ITpenomnenue cBera. 3aKoH bubnnoreka [JOK
[IPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEHHEE OTpaKEHHE
65 cBeTta. Mcnonp30BaHuEe MOTHOTO bubnmuorexa [JOK
BHYTPEHHETO OTPaXEHUS B https://m.edsoo.ru/ffOb3c5c
ONITUYECKUX CBETOBOJIAX
66 Pemmenue 3aga4 Ha 3aKOHEI

r€OMETPUYECKON ONTUKH.
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https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
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Pemenue 3a1au Ha 3aKOHBI

o7 FeOMETPHUUYECKOI ONTUKH.
bubmuoreka [JOK
68 JIuna3el. OnTUdeckas cuiia JIMH3bI httos://m.edsoo.ru/ffob3f2c
. bubnmoreka [JOK

69 [TocTpoenue n3o0pakxeHUi B JTMH3AX httos://m.edsoo.ru/foba4da
JlaboparopHas pabota

70 "Onpeneneane HOKyCHOTO bubmmoreka [JOK
PacCTOSHUS U ONITUYECKOUN CHUIIBI https://m.edsoo.ru/ff0b4206
cobuparomiei JTuH3bI"

71 Penienue 3a1a4 Ha ONTHYECKUE bu6mmoreka [IOK
JIMH30BBIE TPUOOPHI https://m.edsoo.ru/ff0cOa7e

79 I'ma3 kak onruyeckas cucreMa. bubmuorexa [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-kondepenius "lepexTs
3peHus. Kak coxpanuts 3peHune"

Paznoxenue Genoro cBeTa B CIEKTP.

72 Omnbrtel HetoTona. CrioskeHue bubnuoteka [JOK
CIIEKTPaJIbHBIX LIBETOB. /(ucnepcus https://m.edsoo.ru/ff0cOf4c
cBeTa

75 BoaxoBsie cBOMCTBA CBETA: bu6nmoreka [JOK
uHTepPepeHus. https://m.edsoo.ru/ff0cOe2a

76 BonHoBBIE CBOJCTBaA CBETA:

TG paKIus.

77 Omneitel Pe3epdopia u muranerapHas bubnmuorexa [JOK
MoJedb aToMa https://m.edsoo.ru/ff0c12a8

78 [Toctynatel bopa. Monens atoma

bopa
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79 Hcnyckanue u MoriouneHue cBera bubmumoreka [IOK
aroMoM. KBaHTBHI. https://m.edsoo.ru/ff0c144c
Ypok-npaktukym "HaGmronenue bubnnoreka [HOK

80 "

CIIEKTPOB UCITYCKAHMS https://m.edsoo.ru/ff0c1550

81 PainoakTHBHOCTH M €€ BUJIBI bubmorexa HOK

a A https://m.eds00.ru/ff0c1672

82 CTpoeHue aTOMHOTO siApa. bubnnoreka [HOK
Hyxkiionnas mozenb https://m.edsoo.ru/ff0cl8ac

83 PaagnoaktruBHBIE IpEBpALLCHHUS. bubnuorexa [JOK
N3otonbl https://m.edsoo.ru/ffOclal4

84 Pemienue 3aja4 1o teme: bubmuorexa [JOK
"PanuoakTuBHBIC peBpalieHus" https://m.edsoo.ru/ffOclb4a

85 [Tepuox nmomypacnanga
Ypok-koH(pepeHus

86 "IPa I/IO%J.K”SIBI;{H;I U3IIyYCHUS B bubmorexa LHOK

! Y | https://m.edso0.ru/ff0c2126
pUpPOJE, MEAUIIMHE, TEXHUKE
SnepHble peakuu. 3aKOHBI
87 ccf[x paHeHIESI 3ausi OBOT'O U bubmorexa HOK
P P https://m.edsoo.ru/ff0c1c58
MacCOBOTO YHCEI

88 DHeprusi CBSI3u aTOMHBIX SED. bubnmnorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a

89 Pemenue 3amnau no reme "Anepusie
peakuun"

90 Peakuuu cuHTe3a u neneHus saep. bu6mmorexa [IOK
Ucrounnku sneprun CoiHIA U 3BE3T https://m.edsoo.ru/ff0c1e88

91 Ypok-koHnpepennus "Anepuas

sHepreTuka. Jlencrus
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paauOaKTUBHBIX U3TyUYCHUN Ha
JKUBBIE OpraHu3Mbl"

[ToaroroBka K KOHTPOJILHOU paboTe

bu6mmoreka [IOK

92
no teme " KBanToBsie siBieHus" https://m.edsoo.ru/ff0c223e
93 KoHnTtponbHas pabora o teme " 1
KBanToBbIC sIBIECHUS"
[ToBTopenue, 0600mmenue. Pemenne
94 ACYeTHBIX 3aJ1a4 MO KypcC bubmmorexa LIOK
? N A Zp y https://m.edsoo.ru/ff0c245a
BsaumoneiictBue Ten
[ToBTopenue, 0600menue. Pemenne
95 ACUETHBIX U KQUECTBEHHBIX 33124 bubmmorexa [JOK
P " ,J,I https://m.edso00.ru/ff0c2572
1o TeMe "'TeroBbIe MpouecChl
IToBTOpenue, 0600IeHNE. Pemenue
96 pacyYETHBIX U KAYECTBEHHBIX 33]1a4 bubnuoreka [IOK
o Teme "KIIJ] TermoBbIx https://m.edsoo.ru/ff0c2a22
nsurareiei”
97 [ToBTOopenue, o6o0mmenue. Pemenne bubnuoreka [IOK
3a1a4 1o Kkypcy "CBeToBble siBeHUA" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06061menue. Padota ¢
98 TekctaMu 1o TeMe "Konebanus u bubmmorexa [OK
| https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0606menue. Padota ¢
99 TEKCTaMU 110 TeMe "3aKOHBI bubmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAaHEHUS B MEXaHHUKE
IIpomexxyTouHas arrecrarusi.
bubmuorexa [JOK
100 Hrorosast koHTpOIBHAs paboTa 3a 1

Kypc ¢pusuku 9 kiacca.

https://m.edsoo.ru/ff0c2b30
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[ToBTopenue, 0600menue. Padora ¢

bubmuorexa [JOK

101 TeKCTaMIf 1o Teme "CBeToBbIe L https://m.edsoo.ru/ff0c3044
SIBIICHHS
[ToBTopenue, 0600menue. Padora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas u 1
sanepHas Gpusuka'
OBLIEE KOJIMYECTBO YACOB I10 102 4

[TPOT'PAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

1.®u3uka: 9-ii kiacc: 6a30BbIM YpOBEHb: yueOHUK, 9 kiace. [lepsimukun U. M.,
I'ytauk E. M., UBanoB A. U., [letpoBa M. A., M3narenscTBO
«IIpocsenienuer.

2.®uzuka 10 -11 knaccel. PeimkeBud A. I1., MockBa, M3natensctBo «poday.

3.Pusuka 9 knacc. Kupuk JI. A., MockBa, U3natensctBo «nekcay.

METOIUYECKHUE MATEPHUAJIBI UISA YYUTEJIA
1.®u3zuka. 7-9 knaccel Paboune nmporpammel o yueOHukam A. B.
[leprimikuna, E. M. I'ytauk. ®I'OC. UznatensctBo «/Ipodar.
2.Metoauueckoe nocodue k yueOHuky «®Puzuka. 9 xknace» Ilepeikuna A.B.,

I'ytauk E.M. Yepnukosa O. A., UznatensctBo «/Ipodar.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
UHTEPHET

1.2n€eKTpOHHBIBIN )KYPHAII ¥ DIEKTPOHHBIN JHEBHUK.

2. ®I'NC «Mos mkonay.

3.ITnardopma «Chepym».

4. EnuHoe conepkaHue o01iero oopa3oBaHusl.
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