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HHOACHUTEJBHASA 3AIINCKA

PIT npuBenena B cootBercTBUU ¢ DOII. Ilporpamma mo ¢usuke Ha ypoBHE
OCHOBHOT'O OOIIEro 00pa3oBaHUsl COCTABJIEHA HAa OCHOBE IMOJOXKEHUN U TpeOOBaHUM K
pe3yapTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOW 00Opa30BaTENbHON MPOrpPaMMBI,
npenctaBieHHbIX B PI'OC 00O, a taxxke ¢ yuéTtoMm QenepalibHOI paboueil mporpaMmmbl
BocniuTanus 1 KoHuenuuu npenoaaBanust yueoOHoro npeamera «Dusnkay.

ConepxaHnue mnporpaMmbl 1O  (uU3MKe HampaBieHO Ha (QOpMUPOBAHUE
€CTECTBEHHO-HAYYHOM TPAMOTHOCTM OOY4YaloOIMXCS W OpPraHU3alui0 HU3Y4YEeHUs
¢u3ukn Ha JAESITENTPHOCTHOM OCHOBe. B mporpamme mo ¢usnke YYUTHIBAIOTCS
BO3MOKHOCTH Yy4deOHOro mnpeamera B peanusauuu tpedoBanuiit ®I'OC OO0 k
IUIAaHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3yjibTaTaM OOyuYeHHUs, a TaKxKe
MEXIPEAMETHBIE CBS3M E€CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUsI.

[IporpamMma o ¢u3nKe ycTaHABIUBAET paclpeesieHne y4eOHOro MaTepuaia 1o
rogaM oOydeHust (MO Kjaccam), NpeajaraetT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3yYEHUs TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOIO COJEPKaHUs U YUETe
BO3PACTHBIX OCOOCHHOCTEHN 00yUarOIIXCS.

[Iporpamma mo ¢usuke pazpadboTaHa ¢ 1EIbI0 OKa3aHHUSI METOJINYECKON TTOMOIIIN
YUYUTENIO B CO3JaHUU paboueil MporpamMMBbl 0 Y4eOHOMY MPEIMETY.

®duszuka SBISETCS CUCTEMOOOPA3yIOIIMM JUJIsl €CTECTBEHHO-HAYyUHBIX Y4eOHBIX
IPEIMETOB, NMOCKOJIbKY (PU3MUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOILIECCOB U SBJICHUM,
U3y4aeMbIX XUMHEH, Ouosioruei, acTpoHoMuer u ¢Gu3ndeckoil reorpadueii, BHOCUT
BKJIaJ] B €CTECTBECHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBIseT HambOojee SICHbIE
o0Opa3ipl MPUMEHEHUS] HAyYHOTO METOJa MO3HAHUS, TO €CTh Crmoco0a MOTydCHHS
JIOCTOBEPHBIX 3HAHUHN O MUPE.

Onna W3 TIaBHBIX 3a7ad (U3HYECKOTO 0O0pa3oBaHUS B CTPYKType OOIIETO
00pa3oBaHUsI COCTOMT B (OPMHUPOBAHUM €CTECTBEHHO-HAYYHOW TPAMOTHOCTH H
UHTEpeca K HayKe y 00y4aroluxcsl.

Nzydenne pusmky Ha 6a30BOM ypOBHE MpEIoiaraeT OBIaAeHUE CICAYIOIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTECTBEHHO-HAyUYHYI0 TPAaMOTHOCTb:

e HAy4YHO OOBSICHSATDH SBJICHUS;

e OIICHMBATh U MOHUMATh OCOOCHHOCTH HAYYHOTO UCCIICIOBAHMS;

e HHTEPIPETUPOBATH JAHHBIC M UCIOJIb30BaTh HAy4YHbIC J0KA3aTEIbCTBA
IS TIOJTyY€HUs BHIBOJIOB.

lenn wu3ydenuss (QU3MKK HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHUs
omnpenenensl B Kouuenmuu mnpenogaBaHusi ydeOHoro mnpeamera «@Pusuka» B
oOpazoBarenbHbIX opranuzauusax Poccuiickoit denepanuu, peann3yronmX OCHOBHbIE



oO1eoOpazoBareNbHble  MPOTpaMMBbl,  YTBEpXKAEHHOW  pemeHueM  Komieruun
MunuctepcTBa npocernienus Poccutickoit denepanun (mporokoit ot 3 aexadbps 2019
r. Ne [IK-4BH).

Hean uzyyenus pusukm:

npuoOpeTeHue MHTEepeca H CTPEMIICHHS OOyYaroIIuXcsi K HaydHOMY
U3yYCHHUIO TIPUPOJBI, DPA3BUTHE MX HHTEIUICKTYyaJbHBIX W TBOPUYECKUX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUNA O HAyYHOM METOJE MO3HaHUsA U (OPMUPOBAHUE
HCCIIEIOBATENICKOIO OTHOIICHUS K OKPYKAIOIIUM SIBJICHHSIM;

(GopMupoBaHrHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa M3Y4Y€HHUS OCHOB
CTPOEHMS MaTepUH U (yHIaMEHTAIbHBIX 3aKOHOB (DU3UKHY;

(opMupoBaHuEe MpPEACTAaBICHUM O poiin (U3MKK JUIsl pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJOTHII;

pa3BUTHE MIPEICTABICHUM 0 BO3MOKHBIX cdepax Oyyuen
npo(heCCUOHATILHON JEATENIbHOCTH, CBA3AHHOM C (PU3MKOM, MOATrOTOBKA K
JaybHENIIeMy 0OOy4€HHUIO B 3TOM HaIlPaBJICHUU.

JlocTikeHre 3TUX TEJIe TporpaMMBbl 1o (PU3MKe Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHMs 0OECIIEUMBAETCS PEIICHUEM CIEAYIOIINX 3a4aY:

puoOpeTeHNE 3HAHUK O TUCKPETHOM CTPOSHWHU BEIECTBA, O MEXaHWYECKHUX,
TETJIOBBIX, DJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;
npUOOpPETeHHE YMEHHUM OIUCHIBATh U OOBSICHATH (DU3UYECKUE SIBICHUS C
HCITOJIb30BAaHNEM TTOTYYCHHBIX 3HAHHA;
OCBOCHHE METOJIOB  PCIICHUS MPOCTEHIMMX  pacuéTHBIX  3a7aqd  C
WCIIOJIb30BaHUEM br3IIeCcKuX MOJICIICH, TBOPYECKUX U
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHHI HAOJIONAaTh MPUPOJHBIC SIBICHUS U BBIMOIHSATH OIBITHI,
nabopatopHble  pabOThl M OKCIEPUMEHTAIBHBIE  HCCICIOBAHHUS  C
UCIIOJIb30BAaHUEM U3MEPHUTEIBHBIX TTPHOOPOB;
OCBOCHHE MPUEMOB pabOThl ¢ uHPpOpManue (HUINIECKOTO COJEPIKAHMS,
BKJIFOYasi WH(OpPMAIMI0O O COBPEMEHHBIX JOCTHIKEHUSAX (DU3UKH, aHAIU3 U
KPUTHUYECKOE OIICHUBaHWE H(OpMAITNH;
3HAKOMCTBO CO cdepaMu NMpodhecCUOHAIBHON NESTEIbHOCTH, CBSI3aHHBIMU C
(GU3UKOHN, 1 COBPEMEHHBIMHM TEXHOJIOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSX
(bu3rUecKoi HayKH.

Ha wsyuenue ¢usuku (06a30BbIi ypOBEHb) Ha ypPOBHE OCHOBHOTO OOIIETO

obpazoBaHusi oTBoAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B HEJEN0), B 8
Kiacce — 68 vacoB (2 vaca B Heaenmwo), B 9 kimacce — 102 gaca (3 yaca B HEIEIIO).

[Ipennaraemelii B mporpaMme MO (QHU3UKE MEpeUYeHb JIaOOopaTOpPHBIX paboT U
OIBITOB HOCUT PEKOMEHJATENIbHBIM XapakTep, Y4YWUTElIb JE€NaeT BbIOOp IPOBEIACHMS



7abopaTOpHbIX pabOT W OMNBITOB C YYETOM MHAMBUAYAIBHBIX OCOOEHHOCTEU
oOydJaronuxcsi, CIHUcKa HKCIEPUMEHTAJIbHBIX 3aJlaHul, MpeaslaraéMblIX B paMKax
OCHOBHOT'0 TOCYJJApPCTBEHHOTO 3K3aMeHa 1o (Pu3uke.



COJAEPKXAHUE OBYUYEHUA
9 KIIACC

Pasznea 8. Mexanuyeckue siBJ1eHUsI.

Mexanudeckoe naBwkeHHe. MarepuanpHas Touka. (Cucrema OTcyéTa.
OTHOCHUTEIIBHOCTE MEXAaHMYECKOrO JABWKEHUA. PaBHOMEpPHOE MNPSAMOJIMHEHHOE
nBrxeHne. HepaBHomepHOe npsMonuHenHoe nBrxeHue. CpeaHsas 1 MTHOBEHHAs
CKOPOCTB TeJa IPU HEPABHOMEPHOM JBHUKECHHH.

VYckopenue. PaBHOyckopeHHOe mpsiMoJiMHEWHOe JBHkeHue. (CBoOoaHOE
nagenue. OnsITel ['amuies.

PaBHOMEpHOE ABMKEHUE MO OKpYKHOCTH. Ilepumon um yactora oOpalleHus.
JIuneiHas u yrioBasi CKOpoCTH. LIeHTpoCTpeMUTEbHOE YCKOPEHHUE.

[lepBsiii 3ak0H HptoToHa. Bropoii 3akoH Hetotona. Tpetuit 3akon HeroToHa.
[IpyHIMN CyNIepIIO3UIUH CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHus: CHila TPEHUS CKOJIbKECHUS, CHIIA
TPEHUs [OKOs1, APYT'UE BUJIBI TPEHUS.

Cuna TSKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUA. YCKOPEHHE CBOOOIHOTO
najgeHus. JIBwxenne mianer BOKpyr Comnuoa. IlepBas kocmumyeckass CKOpPOCTb.
HesecoMocTh 1 meperpysku.

PaBHOBecue matepuanbHOl TOYkU. AOCOMOTHO TBEPAOE Teno. PaBHOBecue
TBEPJIOTO TeJIA C 3aKPETIJIEHHOM OChIO BpalleHusi. MomeHT cuiibl. LIeHTp TsikecTn.

Nmnynec Tena. M3menenne mvmynbsca. UMmynbe cuitbl. 3aKOH COXpPaHEHMS
uMITyJbca. PeakTuBHOE ABMKEHHE.

Mexanudeckass pabora W MOIIHOCTh. PaboTa Cuil TSHKECTH, YNPYTOCTH,
TpeHust. CBs3b dHepruu u padbotel. [loTeHunanbHast SHEPrus Tena, MOJHATOro Hajl
MTOBEPXHOCTHIO 3eMJIn. [loTeHIManbHas SHEeprus ckartou npyxuHbl. Kunernueckas
sHeprus. Teopema 0 KMHETHYECKOW DHEPTHHU. 3aKOH COXPAHEHUS] MEXAHUYECKOU
DHEPI'UH.

Hemoncmpayuu.

1. HaOmroneHne MexaHHMYECKOTO JBHKEHUS Tella OTHOCUTEIBHO Pa3HbIX Tel

OTCYETA.
2. CpaBHEHME NYTE€W W TPACKTOPUM NBUKEHHS OJHOTO M TOTO KE TeJa
OTHOCHUTEJIBHO Pa3HbIX TEJI OTCYETA.
N3mepeHne CKOpOCTH U YCKOPEHHUS IPSIMOJIMHENHOTO JBHKECHUS.
4. HccnenoBaHne NMPU3HAKOB PABHOYCKOPEHHOTO JBUKEHHS.
Habmroienue nBu»KeHus Tea o OKPYKHOCTH.



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

Habmonenne MexaHn4ecKux sSBJICHUH, MPOUCXOAUINX B CUCTEME OTCUETa
«Tenexxka» mnpu e€ paBHOMEPHOM U  YCKOPEHHOM  JIBIDKEHUU
OTHOCHUTENFHO KaOWHeTa (PU3UKH.

3aBUCHMOCTh YCKOPEHHs Tejla OT Macchl Tejla U JAEHCTBYIOLIEH Ha HETO
CHJTBI.

HaOmnroneHue paBeHCTBa CHII IPU B3aUMOJICHCTBUH Tell.

M3meHeHune Beca Tena Npy yCKOPEHHOM JBUYKCHUU.

[lepenaua umrynbca npu B3aUMOACHCTBUH TEIL.

[IpeoOpa3oBaHus SHEPTUU MPHU B3aUMOICHCTBUU TEI.

CoxpaHeHue UMITYJIbCA IPU HEYTIPYTOM B3aUMOJIEHCTBUU.

CoxpaHeHue UMIyJbca MPU aOCOIIOTHO YIPYTrOM B3aMMOJIEHCTBHH.
Habmtoienue peakTUBHOTO ABM)KCHUS.

CoxpaHeHHe MEXaHUYECKOH SHEPTUX IPU CBOOOTHOM MaJCHUU.
CoxpaHeHHre MEXaHUUECKON YHEPIHH MPU JABHKEHUU TeJla MoJ1 JeHCTBUEM
PYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1.

10.

11.

KoHcTpyupoBanue TpakTa JJisi pa3roHa U JajdbHEUIIEr0 PaBHOMEPHOTO
JIBIKEHUS [IAPUKA VI TETIEHKKH.

OmnpenencHue CpeaHEH CKOPOCTH CKOJIBKCHHS OpycKa WM JIBHIKCHHUS
HIapUKa [0 HAKJIOHHOW IUTOCKOCTH.

OrnpeneneHue yCKOpeHHs] Teja MPU PABHOYCKOPEHHOM JBMIXKEHHUH TIO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYyTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBM)KCHUHU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka THUIOTE3bl: €CIW TIPU PABHOYCKOPEHHOM JBUXKEHHU 0€3
HayaJbHONW CKOPOCTH MYTH OTHOCATCS KakK psiJ HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MIPOMEKYTKH BPEMEHH OJIMHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHUS OT CHJIBI
HOPMAaJILHOTO JIaBJICHHUS.

Omnpenenenue kodpduieHTa TPEHUS CKOJIbKECHHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS MPU PAaBHOMEPHOM JBMKCHHUH Tela
110 TOPU3OHTAIBHOW MOBEPXHOCTH.

OnpeneneHue palbOThl CUJIBI  YOPYTOCTH TMpPU TOABEME TIpy3a C
UCITI0JIb30BAHUEM HEIMOABUKHOTO U MOABUAKHOTO OJIOKOB.

N3ydeHne 3aKk0Ha COXpPaHECHUS! SHEPTUH.



Paznen 9. Mexanuveckue Kojae0aHus U BOJHBI.

Konebatenbnoe aBmxenrne. OCHOBHBIC XapaKTEPUCTHKHU KOJIEOaHUIl: TIEpUOI,
4acToTa, aMIUINTyAa. MaremMaTnyecKui U NpYyKUHHBIM MasATHUKH. lIpeBpanienue
HHEPTUU MPH KOJIeOaTEIHLHOM JIBHIKEHHH.

3aryxatomue  koneOanus.  BwiHyxkzaeHHsle — konebanus.  Pe3oHaHc.
Mexannueckue BoaHbl. (CBoWcTBa MeXaHWYeCKUMX BOJIH. [IpoposibHble U
MONIEPEYHbIE BOJHBI. [[MMHA BOJHBI W CKOPOCTH €€ PacnpOCTPAHEHUS.
MexaHnuecKkue BOJIHbI B TBEPJOM TEJE, CEHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3Byka U BbicoTa ToHa. OTpaxkeHue 3Byka. MHbpa3Byk u
yIbTPa3BYK.

Hemoncmpauuu.

1. HaOmronenue kojieOaHMM TEJT MO JEUCTBUEM CHUJIBI TSHKECTU U CHJIBI
YIOPYTOCTH.

Hab6mronenue konebanuii rpy3a Ha HUTH U Ha TIPYKUHE.
HabGnronenue BRIHYXAEHHBIX KOJIEOaHU U PE30HAHCA.
PacnpocTpaneHne npo10bHBIX U NOMEPEYHBIX BOJIH (HA MOJIEIN).
HabGnrogenue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
. AKyCTHYECKHUI pe30HaHC.
ﬂaﬁopamopubw pabomul u onvimaol.
1. OmpenenieHWe YacTOTHI M TMeEpHojia KoJieOaHUM MaTeMaTU4eCKOro
MasiTHUKA.

2. Ompenenenrie 4acTOTHl U IEPHOJIa KOeOaHUl MPY>KUHHOTO MAasSTHHUKA.

3. UccnenoBanue 3aBUCUMOCTH TIepHOJIa KOJIEOAHHM MOABEIICHHOTO K HUTH

rpy3a OT JJIMHbI HUTH.
4. VccrnenoBaHue 3aBUCHMOCTH MEPUOIA KOIeOaHUN MPY>KMHHOTO MasiTHUKA
OT Macchl Ipy3a.

5. IIpoBepka HE3aBUCHUMOCTH TEpUO/a KOJIeOaHMI Tpy3a, MOABEIICHHOTO K
HUTHU, OT MACCHI Ipy3a.

6. ONBITBI, JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  MEpHoJia  KojeOaHUU
MPY>KMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI.

7. U3mepenue yckopeHus cBOOOJIHOTO MaJCHUS.

Paznea 10. D1eKTpOMArHUTHOE MOJI€ U 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTpOMArHUTHOE  MOJie.  DJEKTpOMarHuTHele  BoJHBIL.  CBoiiCTBa
ANeKTpOMarHuTHeIX BOJH. Illkanma siekTpoMarHUTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJI COTOBOM CBSI3U.

OnexkTpomMarHuTHas npupoaa ceera. CkopocTh cBeTa. BoiaHOBBIE CBOMCTBA
CBETA.
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Hemoncmpauyuu.

1. CBOWCTBA AJIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBONMCTBA CBETA.

Jlabopamopuvie pabomul u onvimaul.

1. W3yueHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOHIBHOIO

TenedoHa.

Pa3znea 11. CBeToBbIe SIBJICHHS.

JlyueBas  mogmenp  ceera.  Mcrounuku — cBera.  IIpsamonuuHelriHoe
pacnpoctpanenue cBera. 3atMeHust ConHua u JIynel. Otpaxkenue cera. [lnockoe
3epKajo. 3aKOH OTPaXKEHUS CBETA.

[Ipenomnenue cBera. 3akoH IpenomieHus cBera. llomHoe BHyTpeHHee
OTpakeHue cBeTa. lCronb30BaHUWE TMOJHOTO BHYTPEHHErO OTpPaKEHUs B
ONTHUYECKUX CBETOBOJIAX.

Jluaza. Xom nydeit B JnumH3e. OnTuyeckas cucrema (¢oToarnmapara,
MHKpOCKONIa M Tejeckona. ['ma3 kak onruhyeckas cucrtema. bims3opykocTts u
JaJIbHO30PKOCTb.

Paznoxenne Oenoro cBera B crekTp. Omnbitel HbtoToHa. CroxkeHue
CIEKTPAJIbHBIX LBETOB. J{Hucniepcus cBeTa.

Jemoncmpayuu.

[IpssMOTMHENHOE pacIpOCTPAaHEHNE CBETA.

OTtpaxeHue cBeTa.

[Tomy4yenue n300pakeHU# B TMIIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.

[IpenomiieHue cBera.

OnTuyecKkuil CBETOBO/I.

Xop ntydeil B coOuparonieit JIMH3e.

XO0J ny4yer B pacCEMBAOLIEHN JTMH3E.

[Toryuenue n300pakeHUii ¢ TOMOIIBIO JIUH3.

[Tpuniun geiictBus doToarnmapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopenp riasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e0ro cBeTa MpH CI0XKEHUH CBETa Pa3HbIX I[BETOB.

Jlabopamopuvie pabomul u onvimaol.

1. HccnenoBaHue 3aBUCMMOCTH YIjla OTpPaXK€HHUsI CBETOBOrO Jyda OT yria
naJIeHus.
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2. M3ydeHue xapakTepUCTUK U300pakeHUs IpeaMeTa B INIOCKOM 3epKalle.

3. HccnenoBaHue 3aBUCHMOCTH yIUIA IPEJIOMIIEHUS CBETOBOIO JIy4ya OT yIJla
IIaJICHNS] HA TPAHUIIE «BO3LyX—CTEKIION.

4. IlomydeHnue n300pakxeHHii ¢ TOMOIIbIO COOMPAIOIIIEH JIUH3BI.



5. Ompenenenue (HOKyCHOTO PacCTOSHUS M ONTHYECKOW CHIIBI COOMparomeit
JIMH3BL.
OnBITHI IO Pa3JIOKEHUIO OEJIOr0 CBETA B CIIEKTP.

7. ONbITHI IO BOCHPUSATHIO IIBETA MPEAMETOB IPHU UX HAOJIOJCHUM 4Yepes3
[[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanToBbBIC SIBJICHUS.

OmnbiTel Peszepdopaa u mianerapHas mozenb aroma. Mogens aroma bopa.
HcnyckaHue U NorioeHne cBeta aroMoM. KBaHThI. JIMHEHYaThie CIEKTPHI.

PanuoaktuBHOCTh. AJb(a-, 6eTa- U ramma-usinydenus. CTpoeHre aTOMHOTO
anpa. HykionHas Mopaens aromHoro sapa. HMsoromel. PannoakTthBHBIE
npespatenus. [lepron nmomypacnana aTOMHBIX IED.

SnepHple peakuuu. 3aKOHBI COXPaHEHHUs 3apsAOBOTO M MAacCOBOIO YHUCEI.
OHeprus CBsI3M aTOMHBIX sfep. CBsA3b MacCel W dHEpruu. Peakuuu cHHTE3a U
nenenus saep. crounnku 3eprun CosHIa U 3BE3 .

Snepnas sHepreruka. JleWCTBHS pPaguOaKTHBHBIX HW3JIIYYEHHW HA >KUBBIE
OpraHU3MBbl.

Hemoncmpauuu.

1. CHexTpsl U3JIy4eHHUS U HOTJIOIEHUS.

2. CnexkTpsl pa3IMYHbIX T'a30B.

3. CnekTtp BoAopoa.

4. HaOmronenue TpekoB B kamepe BuibcoHa.

5. Pabota cuéTunka HOHU3UPYIOMIUX U3TYyUYEHUN.

6. Perucrpanus uzimydeHus NpUPOIHBIX MUHEPAJIOB U MPOAYKTOB.

Jlabopamopuvie pabomul u onvimaol.

1. HalnroneHue CrulONIHBIX U JIMHEWYAThIX CIEKTPOB U3ITyUEHHUS.

2. UccnenoBanue TpEeKOB: M3MEPEHUE HHEPTUU YACTULBI MO TOPMO3HOMY

nytH (1o dpoTtorpadusim).

3. M3mepeHnue paanoakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-0000 1AM MOAYJIb.

[ToBTOpUTENHEHO-00001IAIOMINKA MOAYJIh TIPEAHA3HAYEH JI CUCTEMAaTHU3aluu
U 0000mIeHUsT MPEIMETHOTO  COACPKAHUS M ONbITa  JACATEIbHOCTH,
npUOOPETEHHOTO MPU U3YUYEHUHU BCETO Kypca (pU3MKH, a TakxkKe i MOJATOTOBKU K
OCHOBHOMY TOCYJapCTBEHHOMY »5K3aMeHy MO (usuke g oO0ydarommxcs,
BBIOPABIIIKX ATOT yU4EOHBIN MpeaMeT.

[Ipy “3ydyeHUM JAHHOTO MOJIYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
JESITEIbHOCTH, Ha OCHOBE KOTOPBIX 0OECIeunBaeTCsl JOCTHKEHHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass TPAMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEAOBAHUS
SBJICHUA TPUPOABl M TEXHUKH, OBJIAJICHUE YMEHUSMH OOBACHATH (pusmyeckue
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ABJICHHSI, TPUMEHSA IMOJYYEHHbIC 3HAHWS, pelaTh 3aJadyd, B TOM YHCIIE
Ka4ECTBEHHBIC U SKCIIEPUMEHTAJIbHBIC.
[IpuHIMNIMANBHO AEATEIBHOCTHBIM XapakTep JaHHOTO pa3Jielia Pean3yeTcs
32 CY€T TOro, 4YTO OOy4Yaroluecs BBIIONHIIOT 3aJaHUsl, B KOTOPBIX UM
npearaeTcs:
Ha OCHOBE IIOJYYEHHBIX 3HAHUM pacrno3HaBaTh M HAyYHO OOBSICHATH
bu3ndecKue SBICHUS B OKPYKAIOIICH MPUPO/IC U TTOBCETHEBHOM JKU3HMU;
UCIIOJIb30BaTh HAYYHBIE METOJIbl UCCIIEOBAaHUSI (PU3NUYECKUX SIBJICHUH, B TOM
YUCJIE 1A IPOBEPKU TUIIOTES U MOTYUYEHHS TEOPETHUECKUX BBIBOJOB;
OOBSCHATh HAy4YHbIE OCHOBBI HaWOOJIEE BAXHBIX JOCTHXKCHHM COBPEMEHHBIX
TEXHOJIOTUH, HAITPUMEDP, MPAKTUYECKOTO UCITOJIB30BAHUS PA3JIUYHBIX HCTOYHUKOB
SHEPrUH HAa OCHOBE 3aKOHA MPEBPAILLCHUS U COXPAHECHUSI BCEX MU3BECTHBIX BUJIOB
DHEPIUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO

Ha JOCTM)KCHHE JIMYHOCTHBIX, METAMPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

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

y oOyuaromierocs OyayT cpopMUpOBaHbI CIEAYIONINE JIUUYHOCTHBIE Pe3yJIbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCTIMTAHMSA:

— IPOSBJIICHHE MHTEpeCca K UCTOPUU MU COBPEMEHHOMY COCTOSIHUIO POCCUICKOM
bu3nuecKol HayKu;

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

2) rpaskaaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXIEHUU OOLIECTBEHHO 3HAYUMBIX
U OTUYECKUX TMpoOJieM, CBS3aHHBIX C TMPAKTUYECKUM MPUMEHEHUEM
JTOCTHKEHUU (PU3UKH;

— OCO3HAaHUE BAKHOCTH MOPAJIbHO--3TUYECKUX NPHUHIMIIOB B JIESITEIBHOCTH
YYEHOTI0;

3) 3cTeTH4eCKOTr0 BOCIIUTAHMS

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

4) HIEHHOCTH HAYYHOI'0 NO3HAHUS:

— OCO3HaHUE IIEHHOCTH (U3NYECKOM HAyKH KakK MOIIHOIO HHCTPYMEHTa
IIO3HAHUSI MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTWH, BAXKHEMIIEH COCTABIISIOIIEH
KYJIbTYPBI;

— pa3BUTHE HAay4YHOW JHOOO3HATEIBHOCTHU, MHTEpeca K HCCIEN0BATEIbCKON
NEeSTENbHOCTH;

S) ¢opmupoBaHusi  KYJbTYpPbl 3[I0pPOBbSI W  JIMOLMOHAJIBLHOIO
Os1aromoJry4ust:

— OCO3HaHHWE IIEHHOCTH O€e30MacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUPE, BAXKHOCTU TPaBWJI OE30IaCHOTO IOBEJICHUSA Ha
TPaHCIIOPTE, HA JIOPOrax, C JJIEKTPUUYECKHM M TEIUIOBBIM O0OpYyIOBaHHEM B
JIOMAITHUX YCIIOBHSIX;

— c(hopmMupoBaHHOCTh HaBblKa pedieKCUM, MpPU3HAHUE CBOEro mpaBa Ha
OIIMOKY U TAaKOI'o e Mpasa y APYyroro 4yejJoBeKa;

6) Tpy10BOIr0 BOCIIUTAHMS:

— AKTHBHO€ Yy4YacTHE B PEIICHUHM MPAaKTUYECKUX 3a1ad (B paMKaX CEMbH,

oOpa3oBaTenbHON  OpraHM3aluu, Tropoja, Kpas) TEXHOJOTUYECKOH W
11



COIMAIbHON HAIpPaBICHHOCTH, TPEOYIOMUX B TOM 4YHCIEC U (DUIUIECKUX
3HAHUM;

e — MHTEpEC K MPAKTUYECKOMY U3YyUCHHIO MPOdECCHil, CBA3aHHBIX C (HU3UKOM;

e 7)3KOJIOrHYE€CKOr0 BOCIIMTAHUSA:

e — OpHCHTAIMS HA MpPUMEHEHHE (PU3MUECKUX 3HAHHMM Ui pEIICHUs 3ajad B
00JIacTH OKpY>Kalolllel Cpeabl, IUIAaHUPOBAHUS IOCTYNKOB U OILIEHKA UX
BO3MOXKHBIX TTOCTIECJICTBUI JIJI1 OKPY’KAIOIIEH CPEIbI;

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

e 8) amanTanuum K HU3MEHSIOUIMMCS YCJOBUSIM COLMAJIBLHOM W NPHPOIHOM
cpeiabl:

e — TMOTPEOHOCTh BO B3aUMOJECUCTBUU MPU BBHIIIOJIHEHUU HUCCIEIOBAHUN U
MPOEKTOB (PU3NYECKOW HAIMPABICHHOCTH, OTKPBITOCTh OINBITY W 3HAHUSIM
APYTrux,

e — TIOBBIICHUE YPOBHS CBOCM KOMIIETEHTHOCTA YEPE3 MPAKTUYECKYIO
JIEATEIILHOCTD;

e — TOTPeOHOCTH B (HOPMHUPOBAHUH HOBBIX 3HAHUM, B TOM YHCIIe POPMYIUPOBATH
UJIeH, TIOHSATHUS, TUTIOTE3bI O (PU3NUSCKUX O0BEKTAX U SIBJICHUAX;

e — OCO3HaHME JNe(DUITMTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH B 00J1acTU
busuKu;

e — IUIAHUPOBAHUE CBOETO pa3BUTHUS B MNPUOOPETEHUM HOBBIX (HHUZUYECKUX
3HAHUM;

e — CTpPEMJICHHE aHAJIM3UPOBATH U BBISBJISATH B3aUMOCBSI3H IIPUPOIBI, OOIIECTBA U
SKOHOMMKH, B TOM YHUCJIE C UCIIOIb30BaHUEM (DU3UUECKUX 3HAHMIA;

e — OLEHKA CBOMX JEWCTBHHA C Y4YETOM BIMSHHS Ha OKPYXKAIOIIYIO Cpexdy,
BO3MOYKHBIX T'JTO0OQIBHBIX ITOCICICTBUH.

METAINIPEAMETHBIE PE3YJIBTATBI

B pesymbraTe OCBOCHHS MporpamMMmbl MO (HU3UKE HA YPOBHE OCHOBHOIO
o01mero oopazoBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTaNpeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEILHBIC YHUBEPCAIbHBIC YICOHbIC ICHCTBUS,
KOMMYHHKATHBHBIC  YHUBEPCAJIbHbIC  Y4eOHbIC  JICHCTBHS,  PETYJISATHBHBIC
YHHBEpCAIbHbIC yUCOHbBIC ICHCTBHS.
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Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBnie JJornueckue a1eiicTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHBIC MPHU3HAKH OOBEKTOB
(ssBNIEHUM);

yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIMN, OCHOBAHUS AJIS
000OIICHHS U CPaBHEHHS,;

BBISIBIIATH 3aKOHOMEPHOCTH Y ITPOTUBOPEUHS B pacCMaTpUBaEeMbIX (pakTax,
JTAaHHBIX U HAOJIIOICHUSAX, OTHOCAIINXCS K (DU3UUCCKUM SIBIICHUSM;
BBISIBJISITh NPUYUHHO--CJICICTBEHHBIC CBSI3M NMPU H3YyYECHUH (PU3NIECCKUX
SIBJICHUI U TIPOIIECCOB, J€laTh BBIBOJIBI C UCTOIB30BAHUEM JICTyKTUBHBIX
Y WHIYKTUBHBIX YMO3aKIIIOUCHHUH, BBIIBUTATh THIIOTE3Bl O B3aUMOCBS3SIX
(bU3NYECKUX BEJINYNH;

CaMOCTOATENILHO BBIOUPATH CIOCOO pelieHus Y4yeOHOM (U3MUecKoit
3aaun (CpaBHEHHE HECKOJBKHUX BApUAaHTOB pelIEHUs, BHIOOp Hambosee
MOJIXOJISIIIIETO ¢ yUETOM CaMOCTOSTEIHHO BBIICJICHHBIX KPUTEPUEB).

ba3oBble ucciieoBare/ibCKHue JAeiiCTBUSA:

WCITOJIB30BaTh BOIPOCHI KaK MCCIICOBATEIbCKUI HHCTPYMEHT ITO3HAHMS,
MPOBOJIUTH 10 CAMOCTOSITEIFHO COCTABIICHHOMY TIJIaHY OIIBIT, HECIIOKHBIH
bu3MYecKuil IKCIIEPUMEHT, HEOOJBINOe HCCIAeAOBaHUE (PU3UUECKOTO
SIBJICHUS,

OIICHMBaTh HA TPUMEHUMOCTh H JOCTOBEPHOCTh HWH(pOpMAIIHIO,
MOJIYYCHHYIO B XOJI€ UCCIICIOBAHUS WU KCIIEPUMEHTA;

CaMOCTOATENHLHO (POPMYIUPOBATH 000OIIIEHUS U BBIBOJIBI 1O PE3yJIbTaTaM
MPOBENEHHOTO HAOIIOJCHUS, OTIBITA, HCCIICIOBAHUS;

MPOTHO3WPOBATh  BO3MOXKHOE JallbHEWIee pa3BUTHE  (U3HUUCCKUX
MIPOIIECCOB, a TAK)KE BBIJIBUTATH MPEATIONOKESHUS 00 UX pa3BUTUU B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c nundopmanueii:

NPUMEHSTH Pa3IMYHbIE METO/bl, UHCTPYMEHTBI U 3alpOChl NPU MOUCKE U
orOope MHGPOPMALIMM WA JIAHHBIX C YYETOM MPEMJIOKEHHOW Yy4eOHOU
dbuznyecKoit 3a1a4u;

aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M UHTEPIPETUPOBATH MHPOPMAIIIO
pa3IMYHBIX BUAOB U ()OPM MPE/ICTABICHMUS,

CaMOCTOATENIbHO  BBIOMpaTh ONTUMAJBHYIO (OpPMY TpPEICTABICHUS
uHpOpMallMl ¥ WUIIOCTPUPOBATh peEUIaeMble 3aJaud  HECIOXHBIMU
CXeMaMH, AuarpaMMaMi, HTHOU TrpaduKoi 1 UX KOMOMHALIMSMU.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:

B X0/I€ OOCYyXAeHMs y4yeOHOro marepuala, pe3ysbTaToB J1a00paTOPHBIX
paboT ¥ MPOEKTOB 33J1aBaTh BOMPOCHI MO CYIECTBY 00CYKIaeMOIl TEMbI U
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BBICKA3bIBaTh HJCH, HAIICJICHHBIE HAa PEIICHWE 3a/Jadyd U TOJJCpIKaHHe
01arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBIISATh CBOM CYXICHUS C CYXICHHSIMH JPYTHMX YYaCTHUKOB
Juajora, OOHapyKUBATh Pa3InIUe U CXOACTBO ITO3HIIHIA;

BBIPQ)KATh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITMCBMEHHBIX TEKCTaX;
MyOJUYHO MPEICTABIISATh PE3YIbTaThl BHIMOJHEHHOTO (PH3UYECKOTO OMBITA
(9KCTIepUMEHTa, UCCIICIOBAHUS, TIPOCKTA);

MOHMMAaTh W HWCIOJB30BaTh  IMPEUMYINECTBA  KOMaHTHOM M
WHIUBUIYAJIbHOH pabOThl MpU PEIICHUW KOHKPETHOW (pHu3ndecKoi
pOOJIEMBI;

MPUHUMATh IEJIM COBMECTHOM ACATEIBPHOCTH, OPTAaHU30BBIBAThH JICHCTBHSI
mo e¢ IOCTIKCHHIO: PacTIpeleisaTh pPOJH, OOCYKIaTh TPOIECCH H
pe3yJbTaThl COBMECTHOM paboThI, 000011aTh MHEHUSI HECKOJIBKHUX JIFOCH;
BBITIOJIHATH CBOIO YacTh pabOThI, IOCTUTash KAYECTBEHHOTO pe3yJibTaTa Io
CBOEMY HAIpaBICHUIO W KOOPAWHHUPYS CBOM JECUCTBUS C JPYTAMHU
YJIcHaMH KOMaH/IbI,

OIICHWBATh KAa4E€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
CaMOCTOSITeTILHO C(HOPMYIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHS.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

BBISIBIIATH TIPOOJIEMBI B JKU3HEHHBIX M YYCOHBIX CUTYyaIHsIX, TPEOYIOITUX
TUTSL penieHust (GU3NISCKUX 3HAHUM;

OpUEHTUPOBAThCS B  PAJIMUHBIX MOAXOAAX MPHUHATUS  PEIICHUN
(MHIMBHUAyaJIbHOE, TPHUHATHE PEIICHHUS B TPYIIE, MPUHATHE PEIICHUN
rpynmnoi);

CaMOCTOSITENTFHO COCTaBJIATh AITOPUTM pelieHusT (PU3NUECKO 3a1aun W
TUTaHa HMCCIIEJOBAHUSA C YYETOM HMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIPeIjiaraéMbie BApUAHTHI PEIICHUM;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, 3MOUMOHAJIbHbIN HHTEJLJIEKT:

J1aBaTh aJICKBAaTHYIO OLEHKY CUTYallMU U IPEAJIAraTh IUIaH €€ N3MEHEHUS;
OOBSICHATH ~NPUYUHBI  JOCTHKEHHUS  (HEJOCTHXKEHHs)  Ppe3ysbTaToB
NEeATEIbHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY;

BHOCUTH KOPPEKTHBBI B ACSATEIBHOCTH (B TOM YHCIIE B XOJ BBIIOJHEHHUS
(U3NYECKOTO UCCIEOBAaHMSI WJIM IPOEKTa) HAa OCHOBE HOBBIX
OOCTOATENbCTB, W3MEHUBLIMXCS CUTYallUl, YCTAHOBJIEHHBIX OLIMOOK,
BO3HUKIINX TPYIHOCTEH;
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OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LIEJIN U YCIOBUSM;
CTaBUThH €05 Ha MECTO JPYroro 4ejioBeKa B XOJ€ CIIOpa WM JUCKYCCUU
Ha Hay4YHYIO TEMY, TOHUMATh MOTUBBI, HAMEPEHUS U JIOTUKY JAPYroro;
MPU3HABAaTh CBOE MPaBO Ha OIMIMOKY MpHU perieHUH (HU3NIECKUX 3a]1a4 UK
B YTBEPKJICHUSX HA HAYYHBIE TEMbI U TAKOE K€ MPaBO JAPYroro.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIy 00yueHus B 9 kjacce npeaMeTHBIC pe3yIbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

UCIOJIb30BaTh IOHATHSA: CHUCTEMa OTCuéTa, MaTepHalibHas TOYKa,
TPAEKTOPHs, OTHOCUTEIBHOCTh MEXaHWYECKOTO ABMXKEHHUS, JedopManus
(ympyrasi, NjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh M MEPErpPy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TEJIO,
HEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKHE KOJIeOaHUus U
BOJIHBI, 3BYK, HMH(pa3ByK U yJIbTPa3ByK, 3JIEKTPOMATHUTHHIC BOJIHBI,
IIKaJla JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U J1aJIbHO30PKOCTD,
CTHEKTpPHI HCIyCKaHUs U MOTJIONIEHuUs, anb(da-, 6eTa- U raMMa-u3IydeHUs,
U30TOIIbI, AJIEPHAS YHEPTETHKA,;

pa3nuuaTh SIBIECHHSA (pPaBHOMEPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE
JBUKEHHE, PaBHOYCKOPEHHOE TMPSMOJIMHEHHOE JBHXEHHE, CBOOOTHOE
najJicHue Tej, pABHOMEPHOE JIBUYKEHHUE MO OKPYKHOCTH, B3aUMOJECHUCTBUE
TeJ, pEaKTUBHOE JBUXEHUE, KOJeOaTeJbHOE IBIKECHHE (3aTyXarollue U
BBIHYKJICHHbIE KOJI€OaHUs), PE30HAHC, BOJHOBOE JBW)XEHHE, OTpPaKEHUE
3BYKa, NPSAMOJIMHEHHOE pacHpOCTpaHEHUE, OTPAKEHHUE U TPEIOMIICHUE
CBETa, NOJIHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIoKeHHE OEJIoro cBeTa B
CIIEKTp ¥ CJIOXCHHE CIHEKTPaJbHBIX IIBETOB, JTHUCIEPCUS CBETA,
€CTECTBCHHAsl PaJIMOAKTUBHOCTh, BO3HUKHOBEHHUE IMHEHYATOrO CIIEKTpa
U3ITy4YEHUS ) TI0 OTIMCAHUIO X XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIINX JaHHOE (PU3NYECKOE SIBJICHUE;

pacrno3HaBaTh TMPOSBJICHHE M3YyYEHHBIX (U3MUECKUX  SBICHUH B
OKpyXXarIeM Mupe (B ToM uncie (QU3NYECKUe SBJICHUS B TPUPO/IE:
NPUWIUBBI U OTIUBHI, IBIKEHUE TuTaHeT COTHEUHON CUCTEMBI, PEaKTHBHOE
JIBUKEHHE JKUBBIX OpPraHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMH,
3eMJICTPACEHUE, CEHCMUYECKHE BOJHBI, I[yHAMH, 5XO, IIBETa Tel,
ONTUYECKUE SIBICHUA B MPHUPOJAE, OMOIOrHMUEcKOe AEWUCTBHUE BUIAMMOTIO,
yJIbTPaUOJETOBOIO U PEHTICHOBCKOIO M3JIy4EHHUH, €CTECTBEHHBIN
paaMOaKTUBHBI (OH, KOCMHUYECKHE JIydd, PaJUOAaKTHUBHOE H3Iy4YEHHE
OPUPOJIHBIX MHHEPAJIOB, JEHCTBUE pPAJMOAKTUBHBIX W3JIy4YCHUH Ha
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OpraHu3M 4eJIOBEKa), MPH 3TOM MEPEBOAUTH IMPAKTUYECKYIO 3a/lady B
y4eOHYI0, BBIACIATh CYIIECTBEHHBIE CBOMCTBa (MpHU3HAKHU) (HU3UUYECKHUX
SIBIICHUI;

OIKCHIBaTh U3yYEHHbIE CBOICTBA Te€N U (PU3NYECKUE SIBICHUS, UCIOJIB3YS
¢uznuyeckue BENWYMHBI (CpEeOHSAss U MIHOBEHHas CKOPOCTh Teja IpHU
HEPaBHOMEPHOM JIBHOKEHUH, YCKOPEHHE, MEPEMEIICHHUE, MyTh, YIJIOBas
CKOPOCTb, CHJIa TPEHUS, CUia YIPYTrOCTH, CUJa TSKECTH, YCKOPEHHE
CBOOOJHOTO TMAJAECHMs, BEC TeNa, HUMIYJIbC TeEla, HWMIIYJIbC CHJIBL,
MeXaHW4yecKas paboTa M MOIIHOCTb, IOTEHLUANbHAs HHEPrUs Tena,
IOJHATOrO HAJ IOBEPXHOCTHIO 3€MJIM, NOTCHIMAIbHAS DHEPTUS CKATOU
NPYXKUHBI, KHUHETHYECKas SHEPrus, IOJHAs MEXaHW4YecKas SHeprus,
NEepPHUOJI U YacToTa KoJIeOAHUM, IJIMHA BOJHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETA, MOKAa3aTelb MPEJIOMIICHUS CPEAbl), IPU ONUCAHUU
IPAaBWJIBHO TPAKTOBATh (U3UYECKUN CMBICH HCIHOJIb3YEMBIX BEJIUYMH,
0003HAaYeHUsI U €IUHULIBI (PU3NYECKHX BEJIUYHMH, HAXOIUTh (OPMYJIBL,
CBS3BIBAIOLIME JAHHYIO (PU3WYECKYIO0 BEIUYHMHY C JAPYTMMH BEIMYHHAMM,
CTPOUTH I'papvKK U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BETUYMH;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SIBJICHUS U IPOLECCHI,
UCITIOJIb3Ysl 3aKOH COXPAHEHWs DHEPIUHU, 3aKOH BCEMHUPHOIO TATOTEHMS,
OPUHIMI CYNEpPHO3ULMH CHJI, NPUHIMUI OTHOCUTEIbHOCTH [ amuies,
3aKkoHbl HbIOTOHA, 3aKOH COXpaHEHUs HMMITYJbCa, 3aKOHbI OTPAXKEHUS U
IIPEJIOMJIEHUS CBETA, 3aKOHBI COXPAHEHHUSI 3apsAI0BOTO U MAaCCOBOI'0 YHUCEI
OpU SJCPHBIX PEAKIMSIX, NMPU 3TOM JlaBaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3alMCBhIBAaTh €0 MaTEMAaTUYECKOE BBIPAKEHHUE;

OOBSACHATh (PU3MYECKHE MPOLECChl M CBOMCTBA TEJl, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABIISTH
MPUYUHHO--CJIC/ICTBEHHBIE  CBSA3U, CTPOUTh OOBsACHeHHE U3 2-3
JIOTHYECKHX IIAaroB C OMOpPOM Ha 2—3 H3yUYEHHBIX CBOWCTBA (PU3UYECKUX
SBJICHUM, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pemiath pacu€THble 3adaud (omMparolvecs Ha cucreMy U3 2-3
ypaBHEHUI), UCHOJB3YS 3aKOHBI U (POPMYIIbI, CBA3BIBAIOLIUE (HU3HUUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 3aJayd 3alUCBhIBaTh KPAaTKOE
YCIIOBHUE, BBISBIATh HEIOCTAIOIIME WJIM U30BITOUHBIE JaHHbIC, BHIOUPATH
3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE ISl PEIIECHUs, TPOBOJAUTH PACUETHI U
OLICHUBAaTh PEAJMCTUYHOCTh IOJYYEHHOTO 3HAuYeHus (U3n4ecKon
BEJIMYMHBI,

pacmo3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO pEHINTh MPH MOMOIIU
(Gu3MYECKUX METOMNOB, MCIONb3ysd OMHCAHHME HCCIECJOBAHMS, BBIACIATH
IPOBEPSIEMOE  TPEANOJIOKEHUE, OLICHUBATh IPAaBWIBHOCTh IOpPSAAKA
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NPOBEJCHUS  HMCCIEAOBAHUSA, JeNaTh BBIBOJABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOIEHUH 1 OIIBITOB;

OPOBOAUTH OMBITHl MO HAOMIOACHUIO (DU3MUECKUX SIBICHUN WK
(¢u3nyecKux CBOWCTB Tel (M3ydeHHE BTOporo 3akoHa HproToHa, 3akoHa
COXPAaHEHUSl HHEPrUM, 3aBUCHUMOCTh NEPHUOJA KOJEOaHUH MPYKUHHOTO
MasiTHUKa OT MAacChl Tpy3a U KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJIBIX KOJICOaHMH, IPSIMOJIMHEHHOE PAaCIIPOCTPaHEHUE CBETA,
pasioKeHue OeNoro cBeTa B CIEKTP, U3YUEHUE CBOMCTB M300pa’KEHUS B
IUIOCKOM 3€pKajie U CBOMCTB H300pa)k€HMsI IpeaMeTa B coOMparouiei
JUH3€e, HAOJIIOJEHUE CIUIOIIHBIX W JMHEMYaThIX CHEKTPOB H3IIy4EHHUS):
CaMOCTOATENIbHO CcOOMpaTh YCTAaHOBKY W3 H30BITOYHOro Habopa
o0OpylOBaHUS, OMNHCHIBATH XOJ OMNbITA W €ro  pe3yJbTaThl,
(GbopMyIIMpOBaTh BHIBOJIBI;

IPOBOAUTH MPU HEOOXOAUMOCTH CEPUIO MPSIMBIX M3MEPEHUH, OIpeaesss
CpellHEee 3HAYeHUE U3MepAeMOl BeIMYMUHBI ((POKYCHOE PpacCTOSHUE
coOuparomel JuH3bl), OOOCHOBBIBaTH BBIOOp crocoba HU3MepeHus
(M3MepUTEBHOTO PUOOpPaA);

IPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEIUYUH C
UCIOJIb30BaHUEM NPSAMBIX HU3MEPEHUHN (3aBUCUMOCTb MYTH OT BPEMEHH
IpU PaBHOYCKOPEHHOM [IBJKEHMHM O€3 HayajJbHOM CKOpPOCTH, Mepuoaa
KOJIe0aHUN MaTeMaTHYeCKOTO0 MasTHUKA OT JIJIMHBI HHUTH, 3aBUCHMOCTHU
yria OTpak€HUsl CBETa OT yrja MaJeHUs U yria MpeIoMJIeHHs] OT yria
NajJicHus): IUIAHUPOBATh HCCJIEIOBAaHUE, CaMOCTOSITEIbHO COOMpAaTh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysbTaThl MOJYYEHHOW  3aBUCHMOCTH
(¢bu3nYecKUX BEJIWYMH B BUJE TaOJIUIl U TrpadUKOB, JeJIaTh BBIBOJBI IO
pe3yabTaTam HCCIeI0BaHNUS;

IPOBOJAUTH KOCBEHHBIE H3MEpEHUs (U3NYECKUX BEJIWYUH (CpenHss
CKOpPOCTb M YCKOpPEHHE Teja NpHU PaBHOYCKOPEHHOM JBUKECHUH,
YCKOpPEHHE CBOOOJHOTO MaJeHUsl, KECTKOCTh MPY>KUHBI, KOAIDPUIIUEHT
TPEHUSI CKOJBKCHHS, MEXaHWueckas paboTa M MOIIHOCTh, YacTOTa U
nepuoa KojeOaHWi MaTeMaTHYecKOr0 U TMPYKUHHOTO MAasTHUKOB,
ONTHYECKas CWIa COOMpArONIe JIMH3BI, PAJANOAKTHUBHBIN  (OH):
IUTAHUPOBATh M3MEPEHHUs, COOUpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY HU
BBITIOJHATh U3MEPEHHS, CIEIys TMPEII0KEHHON MHCTPYKIIMH, BBIYUCIATD
3HaYCHUE BEJIMYMHBI U aHAJIU3UPOBATH [IOJYUYEHHBIE PE3YJIbTAThI C YYETOM
3aJJaHHOW MOTPEIIHOCTH U3MEPEHUI];

cOOJII0IaTh MpaBUJIa TEXHUKU O€30MaCHOCTH NP padoTe ¢ TabopaTOpHBIM
000pyIOBaHUEM;
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pa3ianyaTh OCHOBHBIE TPU3HAKK M3YYEHHBIX (PU3UUECKUX MOJIENeH:
MaTepuajgbHas TOUYKa, aOCONIOTHO TBEPJOE TENO, TOYCHHBIM HCTOYHUK
CBETa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENIb aToMa, HYKJIOHHas
MOJIeJTb aTOMHOTO SIIIpa;

XapaKTepu30BaTh MPHUHIMIBI JIEUCTBUS HM3YyUYEHHBIX TPUOOPOB U
TEXHUUYECKUX YCTPOWCTB C OMOpPOM Ha WX omucaHus (B TOM YHUCIE:
CIHIOMETP, OATUYUKH TOJOKEHUS, PACCTOSHUS M YCKOPEHHMsS, paKera,
9XOJIOT, OYKH, TMEpHCKol, ¢oToanmnapar, ONTHYCCKHE CBETOBO/IBI,
CTIIEKTPOCKOT, JO3UMETp, Kamepa BuibcoHa), WCIONB3ysS 3HAHUA O
CBOMCTBaX (PU3UYECKUX SBJICHUW M  HEOOXOoauMble (u3nyeckue
3aKOHOMEPHOCTH,

WCITOJIB30BATh CXEMbI U CXEMAaTUIHBIC PUCYHKH M3YYEHHBIX TEXHUYCCKUX
YCTPOMCTB, M3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOIIECCOB
IpU pelIeHUH Yy4eOHO--TIPAKTHUYECKUX 3a/ad, ONTHYECKUE CXEMbI [IJIs
MOCTPOEHUS N300PAKEHUI B INTIOCKOM 3€pKajie M COOMpAroLIEH JINH3E;
NPUBOAUTh  MpUMEpPhl  (HAXOauTh  WHGOpPMAIMIO O  MpUMepax)
MPAKTHYECKOTO HCIOJIb30BaHUsA (PU3MYECKHX 3HAHUW B TOBCEIHEBHOU
KU3HH JIJ1s1 oOecrieueHusi 6€30MacHOCTU MpU oOpaleHuu ¢ mpudbopamu u
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHUS 3JI0pPOBbS U COOIIOACHHUSA
HOPM IKOJIOTUYECKOTO TOBEJICHHSI B OKPY>KaIOIIEH cpefie;

OCYIIECTBISITh TOWUCK HMHPOpMAIMK  (PU3UYECKOTO COJACpKAHUS B
HuTepHeTe, caMOCTOSATENBHO (HOPMYIUPYSI TIOUCKOBBINA 3aMpOC, HAXOAUTh
NyTU ONpeesIeHUs] JOCTOBEPHOCTH MOJTYYEHHON MH(POpMAIMK Ha OCHOBE
UMEIOIINXCS 3HAHUUN U TOTIOTHUTEIHHBIX UCTOUYHUKOB;

MCTIOJIb30BAaTh MPH BHITIOJHEHUH YUEeOHBIX 3a/laHUil HAy4YHO--TIOMYJISPHYIO
auTepatypy  (pu3MYecKoro coiepKaHHs, CIPaBOYHBIE MaTEepHAIbI,
pecypchl cetn MHTEpHET, BageTh MpuéMaMu KOHCIIEKTUPOBAHMS TEKCTA,
npeoOpa3zoBaHus UHPOPMAITUU U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIIEHUS HA OCHOBE
uHPOpPMAIIMKM W3 HECKOJBKUX HCTOYHUKOB (DHU3MUECKOTO COACPIKAHMS,
MyOIMYHO TPECTABIATh PE3yIbTaThl IPOSKTHON WIIM UCCIIEN0BATEIbCKON
NEeSATeTbHOCTH, TPU O3TOM TPAMOTHO  HCIIONB30BaTh  HM3yUYCHHBIN
MOHSATUUHBIM ammapaT W3y4aeMoro pasziena (U3NKH U COMPOBOXKIATH
BBICTYIUUICHUE TIpe3eHTalueld ¢ y4€ToM OCOOCHHOCTEH ayJIuTOpUuU
CBEPCTHHUKOB.

18



TEMATHYECKOE IINTAHUPOBAHUE
9 KJIACC

KoandecTBo uacoB DJIeKTPOHHbIE
HaunMeHoBaHHe Pa3aeiioB H TeM nu(poBLIe
Ne /o P Konrpoubusie IlpakTuueckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
Pasznen 1. Mexanunueckue siBJeHUSA
11 MexaHnueckoe IBUKEHUE U CIIOCOOBI €ro 10 | bu6mmoreka [IOK
’ OTNUCAHUS https://m.edsoo.ru/7f41a4a6
o bu6 K
1.2 B3aumonelicTBue Ten 20 1 3 nosmorexa O
https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3aKOHBI COXpaHe 10 3
KOHBI COXpaHCHUA https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pasznea 2. Mexannuyeckue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [JOK
2.1 MexaHnueckue KoJIeOaHus 7 3
https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 MexaHnueckue BOJIHEL 3B 8 1 3
YK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nen 3. DiekTpoMarHuTHOE MOJIe U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 ) bubnmoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 6
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Pa3gen 4. CBeToBbIe IBJICHUSA

4.1 3aKOHBI PacCIpOCTPaHEHHUS CBETA 6 2 bubmmorexa [IOK
’ pACHpocTp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3bl U onTHYeCcKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f4 1ada6
bu6mmoreka [IOK
43 Paznoxxenne 6eoro cBera B CIIEKTP 3 2 hitps://m.cdsoo.ru/74 1a4a6
Hroro no pazneny 15
Paszgea S. KBanToBbIe sIBJICHUA
bubmuorexa [JOK
5.1 Hcnyckanue u moriomieHne cBeTa aroMoM 4 1 hitps-//m.cdsoo.ru/74 1ada6
bu6mmoreka [IOK
2 1
> CTpocHHe aTOMHOTO /P 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. a 1
5.3 JIEPHBIE pEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3nea 6. [loBTOpuTe1bHO-00001IAK0IIM I MOYJIb
6.1 [ToBTOpEeHUe u 06001IeHNE COAEePKAHUS 9 ) bubnnoreka [JOK
' Kypca ¢pu3nku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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ITOYPOYHOE IIVTAHUPOBAHUE
9 KJIACC

Ne i/

Tema ypoka

Mexanunueckoe aBrkeHue. MarepuanbHas
TOYKa

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThI

Cucrema orcuera. OTHOCUTEIILHOCTD
MEXAHUUYECKOTO IBUKECHUS

PaBHOMEpHOE IPAMOIIMHEWHOE JBUKEHUE
HepasHoMepHOE NpAMONIMHENHOE

JBHXXCHUC. Cpe)leIfI 1 MIHOBCHHAs
CKOpPOCTb

[IpssMOnMHENHOE paBHOYCKOPEHHOE
JIBOKEHUE. Y CKOpEHUE

CxopocTb MPSIMOJIMHEINHOTO
PaBHOYCKOPEHHOTO JBMXEHHS. ['paduk
CKOPOCTH

JlaGopatopHas pabota "OnpezneneHue
YCKOPEHHs Tela IPH paBHOYCKOPEHHOM
JIBKEHUHU O HAKJIOHHOM IIJIOCKOCTH"

CB060,Z[HOC naaCHuc TCI. OmnpiTel [Namunes

PaBHOMEpHOE NBMXEHUE 11O OKPYKHOCTH.
[Tepuon n wactora obpamenus. Jluneiinas
U YTJIOBasi CKOPOCTH
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10 [leHTpOCTpEMUTENBLHOE YCKOPEHUE 1
11 [Iepsbiit 3axk0oH Hbprotona. Bektop cuisl 1
Bropoii 3akon HerotoHa.
12 PaBHoaeiicTByrOIIast cuia 1
13 Tpetuii 3akon Herotona. Cynepno3uiius |
cui
14 Pemenue 3a1ay Ha IpUMEHEHNE 3aKOHOB |
Herorona
15 Cuna ynpyroctu. 3akoH ['yka 1
16 Pemenue 3anau no teme «Cuna |
YIOPYTOCTH
17 JlabGopaTtopHast pabota «OrnpeneneHue |
YKECTKOCTHU MPYKUHBID»
18 Cuiia TpeHust 1
19 Pemenue 3anau no teme «Cumna TpeHus» 1
20 JlaGopatopHas pabota "OnpezneneHue |
Kod(puImeHTa TpeHus CKOJIbKEHUS"
71 Pemenue 3amau no teMe "3aKOHEI |
Herotona. Cuna ynpyroctu. Cuia tpenus”
Cuna TsKeCcTH M 3aKOH BCEMHPHOTO
22 TATOTEHUS. Y CKOPEHHE CBOOOHOTO 1
naJIeHus
VYpok-koHdpepenuus "/IBmxenue ten
23 BOKPYT I'PaBUTALIMOHHOTO LIEHTPA 1
(Conneunas cucrema). ['amaktuku"
Pemenne 3ampau no reme "Cuina TsxKecTu u |
24 3aKOH BCEMHUPHOTO TAroTeHus"
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HepBa;I KOCMHUYECKasA CKOPOCTb.

25 HesecomocTs u nieperpysku 1
PaBHOBecHe MaTepUATbHOW TOUKHU.
AoOcomoTHO TBEpIOE Teno. PaBHOBecHe
26 TBEPAOTO TeJa C 3aKPEIIEHHON OChIO 1
BpallleHus
27 MowmeHT cuisl. LleHTp TsRECTH 1
73 Pemenue 3anau no teme "MOMEHT CUIIBI. |
Hentp TsixecTn"
[ToaroroBka Kk KOHTPOJILHOMU paboTe Mo
29 TeMe "MexaHU4ecKOe JBIKEHUE. 1
BsaunmonetictBue ten"
KonTposbHas padora no teme 1
30 "MexaHn4yecKoe ABUKEHUE. 1
BsaunmonerictBue ten"
Nmnynbe Tena. Umnynbse cuibl. 3aKoH
31 COXPaHEHHUs UMITYJIbCa. YIIPYroe U 1
HEYyNpyroe B3auMoJIeCTBIE
1 Pemenue 3amau no teMe "3akoH |
COXpaHEHHUs uMIyJbca'
33 VYpok-koHpepenuus "PeakTuBHOe |
JBUKEHHE B IPUPOJAE U TEXHUKE"
34 Mexannueckasi paboTa U MOIITHOCTh 1
35 PaGota cuibl TsKECTH, CHITBI YIIPYTOCTH U |
CHUJIbI TPEHUS
JlaGopaTtopHas pabota «OnpeneneHue
36 paboThI CUIIBI TPEHUS ITPU PABHOMEPHOM 1

JABMXKCHUU TCJIaA 110 I“OpPI30HT3.J'IBHOﬁ
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IIOBEPXHOCTU»

Cas3b dHepruu u padoTsl. [loTeHnanpHas

37 1
SHeprus

38 Kunernueckas sneprus. Teopema o |
KUHETHUYECKON SHEPTUu

39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE 1

40 JlaboparopHnas pabota «3y4yeHue 3akoHa |
COXPaHEHUS SHEPTUM

41 KonebatenbHoe ABHKEHUE U €TO |
XapaKTEePUCTUKU

42 3aryxaromue Konebanus. BelHyX1eHHbIC |
Kosebanus. Pezonanc

43 Marematuueckuii ¥ IpyKUHHBIN MasiTHUKH 1
VYpok-uccnenopanue «3aBUCUMOCTb

44 nepuo/ia KojeOaHui OT KECTKOCTH 1
MIPY>KUHBI U MacChl TPy3a»

45 [IpeBpaiienne 3Hepruu Npu MEXaHUUECKHUX |
KOJIe0aHUSIX
JlaGopaTtopHas pabota «OrnpeneneHue

46 YacCTOTHI U TIEPHOJIa KoJeOaHui 1
MPY>KUHHOTO MAassTHUKA)»
JlaGopaTtopHas pabota «IIpoBepka

47 HE3aBHCHMOCTH IepHoJia KojebaHuii rpysa, 1
MOABEIICHHOTO K HUTH, OT MacChl TPy3a»

Mexanunueckue BoJHbI. CBOMCTBa
48 MEeXaHUYeCKUX BOJIH. [IpononbHbIe U 1

MOINEPCUYHBIC BOJTHBI
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49

50

Ypok-koHpepeHnius "MexaHndecKue
BOJIHBI B TBEpAIOM Teie. CelicMuyeckue
BOJIHBI"

3Byk. PactipocTpaneHnue u oTpaskeHue
3BYyKa

51

Ypok-uccnenoranue "Hadmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YacCTOTHI"

52

53

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
Ypok-koHpepenius "YabTpazByk u
uH(pa3ByK B IpUPOJIE U TEXHUKE"

54

[ToaroroBka Kk KOHTPOJIBHOM pabOTE MO
TeMe "3aKoHBI cOXpaHeHUs. MexaHnyeckue
K01e0aHus ¥ BOJHBI"

55

56

57

KountpoabHnas padora no teme 2 "3aK0oHbI
coxpaHeHus. MexaHn4deckue KojiebaHus u
BOJTHBI"

SHCKTpOMaI‘HI/ITHOC ITOJIC.
SHCKTPOMB.FHI/ITHHG BOJIHBI

CBoiicTBa OJICKTPOMATrHUTHBIX BOJIH

58

VYpok-koHpepenmus "llxana
SJICKTPOMArduTHBIX BOJIH. Ucnonp3oBanne
OJICKTPOMAariMuTHBIX BOJIH JJI COTOBOM
cBa3n"

59

VYpok-uccnenosanue "M3ydyeHne cBOICTB
OJICKTPOMAriuTHBIX BOJIH C ITIOMOIIIBIO
MOOmMIIBHOTO TenedoHa"
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60

61

Pemrenne 3a1a4 Ha onpeaACIICHUE YaCTOTEI U
JJINHBI 3JI€KTp0M3,I‘HHTHOI71 BOJIHBI

DJIeKTpoMarHuTHas IpUpoa CBETa.
CxopocTth cBeTa. BoirHOBBIE CBOMCTBA CBETa

62

Hcrounuku ceera. [Ipsmonunennoe
pacnpoctpaneHue ceera. 3armeHust ConHia
u JIyHb1

63

64

65

3aKOH OTpa)KeHUs CBeTa. 3epKaia.
Peuienue 3a1a4 Ha MPUMEHEHUE 3aKOHA
OTpa)KCHUsI CBETA

[Ipenomienue cBeTa. 3aKOH MPEIOMIICHUS
cBera

[TonHOE BHYTpEHHEE OTPAKCHUE CBETA.

Hcnonp30BaHue MOJIHOTO BHYTPCHHCTO
OTPa’XCHHA B OIITUYICCKUX CBCTOBOJAAX

66

JlaGopaTtopHast pabora "HccnenoBanue
3aBUCUMOCTH YTIJIa IPETOMIIEHHUSI CBETOBOTIO
Jqy4a OT yIJla NaJeHUs Ha TpaHule "BO3ayX-

CTCKJIO

67

68
69

VYpoxk-koupepennus "Hcnonp3oBanue
MOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, OIITUKOBOJIOKOHHAS CBSI3b"

JIna3el. OnTHYecKas CHia JIMH3BI

[TocTpoenue n3o0paxeHUi B JIHH3AX

70

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSTHUS U OTITUYIECKOM CHITBI
cobuparomiei TuH3bI"
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71 Ypok-koHpepenius "OnTuiyeckue 1
JMH30BbIe TPUOOPH"

72 I'1a3 kak ontuyeckas cucteMa. 3peHue 1

73 Ypok-koHpepenus "JleGexTrl 3peHusl. !
Kax coxpanuts 3penue"
Pasnosxenue 6enoro ceera B CHEKTP.

74 OmnebiTel HetoToHa. Croxxenue 1
CHEKTpaJIbHBIX 11BETOB. /lucnepcus cera
JlaboparopHas pabota "OnbITHI 110

75 pa3I0kKEHUIO OENIOro CBEeTa B CHEKTP U |
BOCTIPUATHIO [[BETA PEIMETOB MIPH UX
HaOJI0/IEHUU Yepe3 I[BETOBbIE GUIBTPHI"
Ypoxk-npaktukyMm "BoiHOBBIE CBOMCTBA

76 CBeTa: AUcCIepcHsi, UHTepPepeHus u 1
nudpakmms"

77 OmneiTel Pezepdopaa v miianerapHast |
MoJieIb aToMa

78 IToctynatel bopa. Moneins aroma bopa 1

79 Hcnyckanue 1 MorjaouneHue cBeTa aTOMOM. |
KBantsl. JIuneiuaTeie criekTpsl

20 VYpoxk-npaktukyMm "HabnrogeHue ciekTpoB |
UCITyCKaHUs"

81 PagnoakTuBHOCTE U €€ BUIBI 1

20 Crpoenue atomHoro sapa. Hyknonnas 1
MOJIeh

83 PannoaktuBHbIe npeBpanienus. M30tonsl 1
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Pentenue 3amau mo treMe: "PannoakTUBHEIE

84 | 1
MpeBpallCHUs

85 Ilepuon nonypacmnana 1

26 Ypok-koHpepenmus "PaguoakTuBHBIC |

U3JIy4CHUS B IPUPOJIE, MEIUIIMHE, TEXHUKE"

27 SnepHbie peakiu. 3aKOHbI COXPAHEHUS |
3aps0BOrO U MacCOBOTO UHCE

28 DHeprusi CBSI3u aTOMHBIX sifiep. CBs3b |
MAacChl U YJHEPTHH

29 Pemenue 3amgau no reme "Snepueie |
peakiuu"

90 Peakuuu cunTe3a u geneHus saep. |
Nctounuku sHeprun CosHiia v 3BE311
Ypoxk-kordpepenuus "SnepHas sHepreTUKa.

91 JeficTBUS paluOAKTUBHBIX U3JyYEHU Ha 1
JKUBBIE OPraHU3MBbI"
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO

9 TeMe "DIIeKTPOMAarHUTHOE TOJIE. |
DneKTpoMarHuTHbIE BOJHBI. KBaHTOBBIE
siBJICHUS"
KonTpoJubnas paéora 3 o

93 TeMe" DJIeKTPOMarHuTHOE MOJIE. |
DJIEKTpOMAarHuTHbIE BOJIHBI. KBaHTOBBIE
SIBJICHUS"

[ToBTOpenue, o606menHue. JlabopatopHbie
94 pabotsl o Kypey "B3aumoneiicteue ten" 1
95 [ToBropenue, 00o0meHue. Pemenne |

PaCYCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TEMC
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96

"TerutoBble npouecch”

[ToBTopenue, 0600mmenue. Permenne
pacYeTHBIX M KaYECTBEHHBIX 3a/a4 110 TEME
"KIIJI TermoBbIX aBurarenci'”

97

[ToBropenue, 0600menue. Pemenne
PaCYCTHBIX U KaUCCTBCHHBIX 3a1a4 110 TEMC
"KII/] anexrpoycTtaHoBOK"

98

99

100

[ToBTOpenue, o606meHue. JlabopaTtopHbie
pabotsl o Kypey "CBeToBbie siBIeHUSA"
[ToBTOpenue, 0606meHne. Pabora ¢
TEKCTaMHM 10 TeMe "3aKOHbI COXPAHECHUS B
MexaHuke"

[ToBTropenue, 06o0menue. Padora ¢
TexcTaMu 1o TeMe "Kosebanus 1 BoIHbBI"

101

102

[ToBTropenue, 06o0menue. Padora ¢
TekcTaMu 110 TeMe "CBeTOBEIE SIBJICHUA"

[ToBTrOopenue, o6o0mmenue. Padora ¢

TeKcTamu 1o Teme "KBaHTOBas U siAepHast
¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

29

27




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 9 knace/ I'pomos C.B., Ponuna H.A., benara B.B. u npyrue; noa
penakuueit [laneOparuena FO.A., AkuronepHoe o6miectBo «M3narenscTBo

«IIpocBemenue»

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
KPUIIIIO.Metoanyeckue pekomeHaanuu "O06 0COOCHHOCTAX Mpero1aBaHus

¢busuku B 2023/2024 yu.rony

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChHI CETU
NHTEPHET

OO6pazoBatenbHbll IOpTan Yuu.py,O0pazoBarenbHbiil pecype AKiacc,
Pocculickas 351eKTpoHHas K0J1a, MOCKOBCKAs AJEKTPOHHAS

mikosa,O0pazoBarenbHbiid moptant Cnam ['MA:Pemry EI'D

30
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AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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