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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3Mke Ha YpPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs
COCTaBJICHa HAa OCHOBE IOJIOKEHUU M TpeOOBaHUM K pe3ysbTaTaM OCBOEHHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa30BaTeIbHON HPOrpaMMbl, NMPEICTaBICHHBIX B
OI'OC 00O, a takxe ¢ yu€toM (enepanbHOl paboueit mporpaMmbl BOCIUTAHUS U
Konuenuuu npenogaBanust yueoHoro npeamera «Ouznkay.

CopnepxaHue nporpamMmbl 1O (PU3MKE HaAMpaBlIeHO Ha (OpMUpPOBaAHUE
€CTECTBEHHOHAYYHON TIpaMOTHOCTH OOY4YalOMIMXCA W OpraHU3alui0 HM3yYEHHUS
(Gu3MKK Ha JeSITeNbHOCTHOW OCHOBe. B mporpamme mno ¢usuke yyuThIBarOTCS
BO3MOXHOCTH y4yeOHOro mpeamera B peanuzauuu TpeboBanuii I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METANPEeIMETHBIM pe3yibTaTaM 00y4YeHHs], a TAKKe
MEXIPEIMETHbIE CBA3M E€CTECTBEHHOHAYYHBIX Y4YEOHBIX MPEAMETOB Ha YpOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl.

[Iporpamma 10 (Qu3MKE YyCTaHABJIMBAET paclpeiiesieHne y4eOHOro
MaTepuaia 1o TrojgaM oOydeHus (IO KiaccaMm), TNpeajaraer MpPUMEPHYIO
MOCIIEIOBATEIbHOCTh M3Y4YEHUSI TEM, OCHOBAHHYIO Ha JIOTMKE pPa3BUTHUA
IPEIMETHOTO COJIEPkKAHUS U YUETE BO3PACTHBIX OCOOEHHOCTEH 00yYaroIuXxcsl.

[Iporpamma mo ¢usuke pa3zpaboTaHa C ILETbI0 OKa3aHUS METOAMYECKOU
MOMOIIY YYUTENIO B CO3JJaHUU paboydeil mporpaMMbl IO y4eOHOMY MPEMETY.

®uznka ABIAETCS CHUCTEMOOOPA3yIOUIUM I €CTECTBEHHOHAaYYHBIX
y4eOHBIX MPEMETOB, MOCKOIbKY (DU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBJICHUM, H3ydyaeMbIX XHMHUEH, OHuojoruei, actpoHoMued U (U3NUECKOU
reorpadgued, BHOCUT BKJIAJ B €CTECTBEHHOHAy4YHYI0 KapTHHY MHUDA,
npenocTaBisieT Haubosee siICHble 00pasibl MPUMEHEHHS HAydyHOTO METoja
MO3HAHUS, TO €CTh CIIOCO0a MOIYYCHHsI TOCTOBEPHBIX 3HAHUN O MHPE.

Onna W3 THaBHBIX 3aja4d (U3NYECKOro oOpa3oBaHUS B CTPYKType 0OIIero
o0pa3oBaHus COCTOMT B (DOPMUPOBAHHH €CTECTBEHHOHAYYHOW TPaMOTHOCTH H
MHTepeca K HayKe y 00y4Jarouuxcs.

W3yuyenne ¢usnkun Ha 0a30BOM ypOBHE TMPEAINOJIAracT OBJIAJCHUE
CIIEIYIOUIMMU KOMIETEHTHOCTSAMH, XapaKTEPU3YIOIIMMH €CTECTBEHHOHAYYHYIO
IPaMOTHOCTB:

— HAY4YHO OOBSICHSTH SIBJICHUS;

— OLEHUBATh U IOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;

— UHTEpPHpPETUPOBATh [IaHHBIE W KCIOJIb30BATh HAy4YHbBIE [10KA3aTeNbCTBA IS
[OJIy4YEHHUS BBIBOJIOB.

Lemn w3ydenws (HU3MKKM HAa YPOBHE OCHOBHOTO OOIIEro oOpa30BaHHS
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenMera «®Pusuka» B
oOpa3zoBaTelbHbIX oOpranusanusx Poccuiickoit ®exaepanuu, pealn3yrOUUX
OCHOBHBIE  00I1I€00pa30BaTENIbHBIE IMPOTPAMMBI, YTBEPKIAEHHON pElIeHHEM



Komnernun Munucrepctsa npocseienus Poccutickoit denepanuu (mpoTokon ot 3
nexadbps 2019 r. Ne TIK4BH).

Ieaun nzyyenus pusuku:
npuoOpeTeHne NHTepeca U CTpeMIICHU 00yJalonXCcs K HAyYHOMY U3YUYCHHIO
HPUPOJIBI, PA3BUTHE UX HHTEIUICKTYATbHBIX M TBOPYECKUX CITIOCOOHOCTEH;
pa3BUTHE TMPEICTaBICHUA O HAyYHOM METOJE TMO3HaHUsA W (OPMUPOBAHUE
MCCIIEJIOBATEIHCKOTO OTHOIIECHUS K OKPYKAIOIIUM SIBIICHUSIM;
dopMupOBaHUE HAYYHOTO MHUPOBO33PECHMSI KaK pe3ylbTaTa W3YYCHHS OCHOB
CTPOCHHS MaTepHuu U (yHIaMEHTAIbHBIX 3aKOHOB (PU3UKH,
dopMupoBaHuEe TMpEACTaBICHUN O ponu (U3NKA 7S Pa3BUTUS APYTUX
€CTECTBEHHBIX HayK, TEXHUKHU M TEXHOJIOTHI;
pa3BHUTHE MPECTAaBICHUI 0 BO3MOXKHBIX chepax Oyayuieit mpodeccroHaabHOM
JeSTebHOCTH, CBA3aHHON ¢ (PH3UKOM, MOATOTOBKA K NajJbHEHUIIIEMY 00yUYCHHIO
B OTOM HalpaBJICHHUH.

JloCcTH)KeHHE JTHUX IeNiell MmporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO

O6IIICFO 06p330BaHI/ISI obecrieunBaeTcCs pPCIICHHUEM CICAYIOMINX 3a1aY.

NpPHOOPETCHUE 3HAHWUK O JHUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXaHUYCCKUX,
TEIUIOBBIX, SJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
npuoOpeTeHNEe YMEHUH ONHCHIBATH W OOBACHATH (DU3MUECKHE SIBICHUS C
UCTIOJIh30BaHUEM ITOTYICHHBIX 3HAHUIA;
OCBOEHHE METOJIOB PEUICHHS IPOCTEHINNX PAcUETHBIX 3324 C MCIIOJIb30BaHHEM
GU3NIECKUX MOJIeTICH, TBOPUECKUX M MPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMCHHI HAOIIOAATh TPUPOJHBIC SIBICHUS W BBINOJHATH OIIBITHI,
nabopartopHbie  pabOTBI M OKCIEPUMCHTAJIbHBICE  HCCICIOBAHHUS  C
UCTIOJIh30BAaHUEM H3MEPUTEIHHBIX MPUOOPOB;
OCBOCHHE TMPUEMOB pPaboThl ¢ wuHPOpManKMe (HU3NYECKOro COJACpKaHUS,
BKJIFOYas WH(OPMAIMIO O COBPEMEHHBIX IOCTHKCHHSX (HU3UKH, aHAIN3 H
KPUTHUYECKOE OlICHUBaHNE HH(POPMAIINH;
3HAKOMCTBO cO cdepamMu mpodeCcCHOHANBHONU AESITEIbHOCTH, CBSI3aHHBIMHU C
Gu3UKON, U COBPEMEHHBIMU TEXHOJOTHSMH, OCHOBAaHHBIMH Ha JOCTHKEHHUSIX
buznuecKkon HaAyKH.

Ha wu3ydenne ¢usuku (0a30BbIii ypOBEHb) HA YPOBHE OCHOBHOTO OOIIETro

oOpazoBanus otBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeNEN0), B 8
KJacce — 68 yacoB (2 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HEJENIO).

[Ipennaraemsrii B mporpamme Mo (U3MKe MepedeHb J1a00paTOPHBIX padoT U

OMBITOB HOCUT PEKOMEHIATEIIbHBIM XapaKTep, YUUTENb JelIaeT BHIOOP MPOBEACHUS
nabopaTopHBIX PAbOT M OMBITOB C YYETOM WHAMBUIAYAIbHBIX OCOOCHHOCTEH
00y4Jaromuxcs, COUCKa SKCIEPUMEHTANBHBIX 3aJaHUi, MpeJIaraéMblX B paMKax
OCHOBHOT'O TOCYJJAPCTBEHHOT'0 3K3aMeHa 1o (Pu3uke.



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Pa3znen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe JABwxkeHHE. MarepuanbHas Touka. Cucrema OTCYETA.
OTHOCUTENBPHOCTh MEXAHWYECKOIO JBHXKEHHs. PaBHOMEpHOE NpSAMOJIMHENHOE
nBwkeHne. HepaBHOMepHOE mpsimMosinHEHOEe nBHKeHHE. CpenHsass 1 MTHOBEHHas
CKOPOCTb TeJIa IPU HEPABHOMEPHOM JIBUKEHHUH.

VYckopenune. PaBHOyckopeHHOe mnpsMoiuHelHoe aBuxkeHue. CBoOomHOE
nagenue. OnbiTel ['anumes.

PaBHOMepHOe nBHXKEHUE TIO OKpY>KHOCTH. Ilepuon m yvacroTa oOpaleHus.
JIuneliHas u yrioBasi CKOpocTu. LleHTpocTpeMUTENBHOE YCKOPEHHE.

IlepBeit 3akoH HproroHa. Bropon 3akoH Hbrorona. Tperuin 3akoH
HproTona. [IpuHiun cynepno3uuuu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cusia TpeHMSs: CUJIa TPEHUSI CKOJIbXEHUS,
CUJia TPEHHUS TIOKOsI, APYTHE BUBI TPEHUSI.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHE CBOOOHOTO
nageHus. JBmxkenue mianetr Bokpyr Comnnua. IlepBas kocmudeckasi CKOpPOCTb.
HeBecomocTs U neperpysKu.

PaBHoBecue maTepuanbHOM TOukHu. AOCOIIOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOTO TeNa C 3aKPEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynece tena. I3MeHeHne nMmyinbca. MMIynbc cuibl. 3aKOH COXpPaHEHHUS
UMITyJIbca. PeakTUBHOE JIBHKEHUE.

Mexannueckass pabora MU MOIIHOCTh. PaboTa cui TSHKECTH, YNPYTOCTH,
tperusi. CBsi3b dHEPruu U padotel. [loTeHIManbHAas SHEPTUs Tea, MOJIHIATOrO HaJ
MMOBEPXHOCTHIO 3eMiu. [loTeHIIManbHast SHEPTUs C:KAaTOM NMpYKkUHbL. KnHeTnueckas
sHeprus. Teopema 0 KHHETHYECKON PHEPruu. 3aKOH COXPAHEHUS MEXaHMYECKOU
DHEPIUMU.

Jemoncmpauuu.

HabGmronenre MexaHMYECKOTO JBUKEHHUS Tella OTHOCHUTENHHO Pa3HBIX TEl
OTCYETA.

CpaBHeHue nyTed M TPACKTOPHUM JBWKEHUS OJHOTO M TOrO K€ Teia
OTHOCHUTEIIBHO PA3HBIX TEJ OTCUETA.

N3mepenne CKopoCTH U YCKOPEHHUS NMPSIMOJIMHENHOTO JBHKEHMUS.

HccnenoBanre npu3HaKOB PABHOYCKOPEHHOTO JBHKCHUS.

HaGmronenne nBrxeHns Tea Mo OKPY>KHOCTH.

HaGnronenne MexaHMYeCKUX SIBICHUM, MPOUCXOMSIINX B CUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBMKEHHH OTHOCHUTEIBHO
KaOuHeTa (QU3UKHU.



3aBUCUMOCTh YCKOPEHHSI T€Ja OT MACChl Tela W JCUCTBYIOIIEH Ha HETO
CHUJIBI.

HaGmronenue paBeHCcTBa CHIT TPU B3aUMOJEHCTBUU TET.

W3meHneHue Beca Teia Mpu YCKOPEHHOM JIBUKEHHH.

ITepenaya umirynbca Ipu B3aUMOJEHCTBUU TEIL.

[IpeoGpa3oBaHus SHEPTUU NIPU B3AUMOJIEUCTBUHU TeEN.

CoxpaHeHue UMITyJbca MpU HEYIPYroM B3aUMOJIEHCTBUU.

CoxpaHeHre UMITyJIbca MPU a0COIOTHO YIIPYTOM B3aUMOICHCTBUM.

HaGnronenre peakTUBHOTO JIBH>KEHHUS.

CoxpaHeHre MeXaHUYEeCKOM HEepruu Npu CBOOOIHOM NaJCHHUH.

CoxpaHeHrne MEXaHWYeCKOW HHEPruM Mpu JABWIKEHUM Teja IMOJ| JICHUCTBUEM
PY>KUHBL.

Jlabopamopnuie padbomot u onvimot.

KoHcTpyupoBanue Tpakta naisi pasroHa W JajdbHEHMIIEro paBHOMEPHOTO
JIBIDKCHUSI IIIAPUKA WJTH TEJICKKHU.

Onpenenenue cpeaHeil CKOPOCTH CKOJBXKEHUs Opycka WM JABUKCHUS
HIapyKa 1Mo HAKJIOHHOW MJIOCKOCTH.

OnpeneneHue ycKOpeHUs Teda MNpU PaBHOYCKOPEHHOM JIBMXKEHHH 110
HAKJIOHHOM IJIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IMYTH OT BPEMEHHM IPU PABHOYCKOPEHHOM
JBUKEHUU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TPU PABHOYCKOPEHHOM JBWKEHHH 0e€3
HAa4YaJbHOM CKOPOCTHM TYTH OTHOCATCS KaK PSSO  HEYETHBIX YHUCEN, TO
COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OJINHAKOBBI.

HccnenoBanne 3aBUCMMOCTHM CHJIBI  TPEHUS CKOJBXEHUS OT  CHJIBI
HOPMAaJIbHOTO JaBJICHUS.

Omnpenenenue kKodphUIMEHTA TPSHUS CKOJBXKEHUS.

Omnpenenenne KECTKOCTH MPYKUHBIL.

Onpenenenue pabOTbl CUIIBI TPEHUS MPU PABHOMEPHOM JBHKEHHUH Teja IO
TOPU30HTAIIBHOM ITOBEPXHOCTH.

Onpenenenue pabOTBl CUJIBI  YIOPYTOCTH TMpU HOABEME TIpy3a C
MCIIOJIb30BAaHUEM HETOJIBMYKHOTO U TTOJABMKHOTO OJIOKOB.

N3yueHne 3akoHAa COXpaHEHUs SHEPTHUU.

Pazgen 9. Mexannueckue Koj1e0aHUs U BOJIHBI.

Konebarensnoe aBuxkenue. OCHOBHBIE XapaKTEPUCTHKHA  KOJICOAHUM:
MEpUOJI, YaCTOTa, aMIuIMTyAa. MaTeMaTu4ecKuii W NPYKUHHBIA MAasTHUKHU.
[IpeBpalienue sHepruu Mpu KojaedaTeIbHOM JBUKECHHH.

3aryxatomue — KojeOaHus.  BwiHykneHHble — kosieOanusi.  Pe3onaHnc.
Mexannyeckue BoJIHBL. (CBOWCTBa MEXaHMYECKUX BOdH. [IpomonbHble u



nornepeyHble BOJHBL. JIMMHA BOJHBI M CKOPOCTh €€ pacnpoCTpaHEHUs.
MexaHnnyeckue BOJIHBI B TBEPIAOM TeJI€, CCHCMUYECKUE BOJIHBI.

3Byk. I'poMKOCTh 3ByKa M BbicOoTa TOHAa. OTpaxkeHue 3Byka. MHPpa3Byk u
YIIBTPa3BYK.

Jemoncmpayuu.

HaGmonenne konebOaHuil Ten MOJ JNEUCTBUEM CHJIbI TSAXKECTH W CHUIIbI
yIPYTrOCTH.

HaGmonenue konebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HaGmonenrie BIHYXICHHBIX KOJIEOAHUN U pe30HaHca.

Pacnipoctpanenue mpo10JIbHBIX U MOMEPEUYHBIX BOJH (Ha MOJEIH).

HaGmronenre 3aBUCUMOCTH BBICOTHI 3ByKa OT YacCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 4acTOThI U MEPUO/Ia KOJeOaHUN MaTEMAaTHYECKOTO MasiTHUKA.

OnpeneneHue 4acTOThI U MEPUO/Ia KOJeOaHUN MPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH TEpHOja KOJI€OAHUM IMOABEHIEHHOTO K HUTH
rpy3a OT JIJTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTU TepuoAa KoJeOaHUM MPYKWHHOTO MasiTHHKA
OT Macchl Ipy3a.

[IpoBepka HE3aBUCUMOCTH IepHoJia KoJieOaHUW Tpy3a, MOABEIICHHOTO K
HUTH, OT Macchl Ipy3a.

OnpIThl,  JEMOHCTPHUPYIOIIME  3aBUCUMOCTh  Iepuoia  KojiebaHui
NPYKUHHOTO MasATHHKA OT MacChl Ipy3a U )KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHus: CBOOOHOTO MaCHHUS.

Pa3znen 10. DiieKTpOMarHMTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJHBI.

DNEeKTPOMArHUTHOE  MOJie.  DIEKTpOMarHuTHele  BoJHBL.  CBOMCTBa
ANEKTPOMArHUTHbIX BoOJH. Illkama »neKkTpoMarHUTHBIX BOJIH. Vcmonb3oBanue
AIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3U.

DOnekTpoMarHutHas npupoga cBera. CkopocTh cBeta. BolHOBBIE CBOMCTBa
CBETA.

Hemoncmpauuu.

CBoiicTBa 3JI€KTPOMArHUTHBIX BOJIH.

BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnwie padbomot u onvimol.

N3yuenue CBOWCTB DJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOWJIBHOTO
TenedoHa.

Pa3gea 11. CBeToBbBIE AIBJIEHUS.



JlyueBas  Mogmenb  cBera.  Mcrounuku — cBeta.  [IpsamonuHerHoe
pacnpoctpaneHue ceta. 3atMeHust Coinnina u Jlynsl. Otpaxkenue cpeta. [lnockoe
3€pKajio. 3aKOH OTPAKECHUS CBETA.

[Ipenomiienne cBera. 3akoH mpenomiieHUs cBera. [lomHoe BHYTpeHHEE
OTpaXeHue cBeTa. VCcnonb30BaHME TIOMHOTO BHYTPEHHETO OTPaXEHUs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xom usywedt B JsmH3e. OnTtudeckas cucrema (oroarnmapara,
MHKpOCKONa M Telieckoma. [7a3 kKak onruydeckas cuctemMa. biIHM30pykocTh U
JaTbHO30PKOCTb.

Paznoxxenne Oenoro cBerta B crekTp. OmnbiTel Hpiorona. CrokeHue
CIIEKTpaJbHBIX LIBETOB. Jlucnepcus ceera.

Jemoncmpayuu.

[IpsAmMonHEHHOE pacpOCTpaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300pa>keHUH B IMJIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.

[Ipenomnenue cBeTa.

OnTuueckuii CBETOBO/I.

Xon mydelt B coOuparoiiei JuH3e.

XoJ JIyueu B pacCEeHBarOIIECH JIMH3E.

[Tony4yenue nzo0paxeHnt ¢ TOMOIIBIO JHH3.

[Tpuniun peictBus ¢oToarnmnapata, MUKPOCKONA U TEIECKOIA.

Mopnenb riasa.

Paznoxxenue 6enoro cBera B CEKTP.

[Tony4yenue O6enoro cBeTa Mpu CI0KEHUH CBETA PA3HBIX IIBETOB.

Jlabopamopnuie pabomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yria OTPaXKEHUSI CBETOBOrO Jiyya OT YyIJja
naJCHUs.

N3yuenune xapakTepucTuK U300pakeHHs MpeIMeTa B IMIIOCKOM 3€pKajle.

HccnenoBanne 3aBUCUMOCTH yTIJIa IPEJIOMIIEHUS CBETOBOIO Jiyya OT yria
MaJIeHUs Ha TPAHUIIE «BO3AYX—CTEKIIO».

[Tomyuenne n300pa’keHHUH C TTOMOIIBIO COOUPAIOIEH JTUH3HI.

Omnpenenenne ¢GOKyCHOTO PACCTOSHHSI U ONTHYECKOW CHIIBI coOuparomiei
JIUH3BIL.

OMnBITHL O Pa3IOKEHUIO OEJIOr0 CBETAa B CIIEKTP.

OneITEl MO BOCHPHSTHIO IBETA MPEAMETOB TPU WX HAOIIOACHUHM dYepe3
IIBETOBBIE (PUIBTPBHI.

Pa3gea 12. KBaHnTOBBIE SIBJICHHS.
Omneitel Pezepdopaa u mnanerapHass Mojenb atoma. Mojens atoma bopa.
Hcnyckanue u nornoineHue ceerta atomoM. KBaHThI. JInHEHYaThie CIIEKTPHI.



PannoaktuBHOCTh. Anbda, 6eTa- U ramma-uznydeHus. CTpoeHHe aTOMHOTO
anapa. HyxkimoHnas wmoaens aroMmHoro sgpa. HMsoromel. PaaguoaxtuBHBIE
npespanenus. [lepron momypacmnaga aTOMHBIX SAED.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAJ0BOTO W MAaCCOBOTO YHUCEI.
OHeprusi CBsi3M aTOMHBIX sjaep. CBsA3b Macchl M dHEpPruM. Peakuuu cuHTE3a U
nenenus anep. Mcrounukn sueprun CoJtHIa U 3BE3.

SnepHas sHepretuka. JleMCTBUSA pPaJIMOAKTUBHBIX HU3JIYyYEHUH Ha JKHUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

CrexTppl U31y4YEHHS U TOTJIOMIEHUSI.

CnexTpsl pa3nvYHbIX Ta30B.

CnekTtp Bogopoa.

Ha6monenue TpekoB B kamepe Bunbcona.

PaGota cuérurka HOHU3UPYIOIIMNX U3TYUESHHH.

Perucrpanus nznydeHus: IpUPOIHBIX MUHEPAJIOB U TPOTYKTOB.

Jlabopamopnuie padbomot u onvimot.

HaGmroenue CIuiomHbIX U TMHEWYAThIX CIIEKTPOB U3TyUCHUS.

HccnenoBanne TPEKOB: U3MEPEHHUE SHEPTUU YACTHULBI 10 TOPMO3HOMY ITyTH
(o gotorpadusm).

N3mepenue paanoakTUBHOTO (hOHA.

IToBTOPUTEIHLHO-00001IIAKO AT MOTYJIb.

[ToBTOpUTETHEHO-0000IIAONTNI MOTYIb MPETHA3HAUEH JUIsl CUCTEMAaTH3aIluU
U 0000IIeHHs] TPEIMETHOTO  COJAEpX)aHUS U ONbITa  JIEITEIbHOCTH,
NPUOOPETEHHOTO TIPH U3YyUYEHUHU BCEro Kypca (PU3MUKH, a TAaKXKe JJI MOATOTOBKHU K
OCHOBHOMY TOCYAQpCTBEHHOMY »JK3aMeHy M0 (Qu3HKe s 00y4arouumxcs,
BBIOPABIIIMX 3TOT YUCOHBIN MPEIMET.

[Ipu n3y4eHun TaHHOTO MOIYJS PEAU3YIOTCA U CUCTEMATU3UPYIOTCS BUJIBI
JesITEeIbHOCTH, HA OCHOBE KOTOPBIX 00ECHEUYMBACTCS TOCTHKEHHE MPEIMETHBIX U
METamnpeMETHBIX  IUIAHUPYEMBIX  pEe3yJlbTaTOB  OOydeHus, (opMuUpyeTcs
€CTECTBEHHOHAYYHAATPAMOTHOCTh: OCBOCHHE HAYyYHBIX METOJOB HCCIEHOBAHUSA
SBJIICHUNM TIPHUPOABl M TEXHHUKH, OBIAJCHUE YMEHUSMHU OOBACHATh (HU3UUECKUE
SABJICHUSI, TPUMEHSS TOJyYCHHbIE 3HAHHWSA, pelaTh 3aJadyd, B TOM YHCIE
KA4E€CTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[TpyHIMNMANBHO AEATENBHOCTHBIN XapaKTep JaHHOIO pa3jielia pean3yeTcs
32 CYET TOrO, YTO OOyYaroluecs BBIIOJHAKT 3aJaHus, B KOTOPBIX WM
IpeJIaraeTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHWI pacrno3HaBaTb W HAYyYHO OOBICHATH
(u3nuecKue SIBICHMS B OKPY’KaloIel PUPOJIe U TOBCEAHEBHON KU3HH;

HCII0JIb30BaTh HAyYHbIE METObI HCCIEN0BaHUS (PU3UUECKUX SABJICHUI, B TOM
YUCJIE I MPOBEPKU THIIOTE3 U NOJYYEHUSI TEOPETUYECKUX BBIBOJIOB;



O0OBSACHATHh HAyYHbIE OCHOBBI HAMOO0JIEE BaXKHBIX IOCTHXKEHUI COBPEMEHHBIX
TEXHOJIOTUH, HAallpUMeEp, NPAKTUUECKOr0 MCIOJIb30BAaHUS PA3IMYHBIX MCTOYHHUKOB
HHEPruy Ha OCHOBE 3aKOHA MPEBPAILECHUS U COXPAHEHHS BCEX M3BECTHBIX BUIOB
SHEPrUu.

IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
OU3UKE HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

N3yuenne Gpu3uky Ha ypoBHE OCHOBHOTO O0IIEro 00pa30BaHMs HAIIPABICHO
Ha JOCTIKEHUE JIMIHOCTHBIX, METAIPEIMETHBIX M TIPEIMETHBIX 00pa30BaTeIbHbIX
pe3yabTaTOB.

B pesymprare wu3ydeHus (QU3MKKM Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus y obOyuatromierocss OyayT copMHUpOBaHbI CIEAyIONINE JTUYHOCTHBIC
pE3yJIBTAaThI B YACTH:

1) naTpHMOTHYECKOr0 BOCIIUTAHUS:

IPOSIBJIEHUE UHTEPECA K UCTOPUHU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
(bu3nUecKon HAyKu;

[IEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUNCKUX YUEHBIX -(DU3UKOB;

2) rpaskIaHCKOr0 ¥ JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

TOTOBHOCTH K aKTUBHOMY YYaCTHIO B 00CYXICHUHN OOIIECTBEHHO3HAYMMBIXU
ATUYECKUX TPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM NPUMEHEHHEM TOCTHKEHUM
[1)76370 478

OCO3HAHHUE BAXKHOCTH MOPAJbHO-3TUYECKUX MPUHLMIIOB B JIE€SITEIBbHOCTH
YYEHOTO;

3) 3¢TeTHYECKOr0 BOCIIMTAHUS:
BOCIIPUSATHE JCTETUYCCKUX KayecTB (pU3MYECKOW HAyKH: €€ rapMOHHYHOTO
ITOCTPOCHHMS, CTPOTOCTH, TOUHOCTH, TAKOHUIHOCTH,

4) HIEHHOCTH HAYYHOI'0 NO3HAHUSL:

OCO3HAHHUE IEHHOCTU (PU3MUYECKOM HAyKM KaK MOLIHOTO HWHCTPYMEHTa
[O3HAHHUSI MHUpPA, OCHOBBI DPAa3BUTHUS TEXHOJOTHM, BaXHEUIIEH COCTABISIOLICH
KYJbTYpBbI;

pa3BUTHE HAYYHOW JFOO03HATEIFHOCTH, HMHTEpPECa K HCCIE0BATEIIbCKOM
NEATENbHOCTH;

5) <¢opvmupoBaHus  KYJbTYpPbl 3A0POBbS U IMOLUMOHAJIBHOIO
0J1aronmoJIyyms:



OCO3HAHUE IIEHHOCTH 0Oe30MmacHoro obpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpE, BaXXHOCTH MpaBui O€30MacHOr0 TMOBEACHUS Ha
TpPaHCIOPTE, Ha JOpPOTax, C HJIEKTPUYECKUM M TEIJIOBBIM O0OpYJOBaHHEM B
JIOMAITHUX YCIOBUAX;

c(hOpMUPOBAHHOCTh HaBblKa pedeKCUuHu, MpPU3HAHKWE CBOEro IpaBa Ha
OImMOKY U TAKOTO e MpaBa y Ipyroro 4eJI0BEKa;

6) Tpy10BOr0 BOCIIMTAHMS

AKTUBHOE Yy4YyacTHE B PEIICHUM TNPAKTUYECKUX 3ajad (B paMKax CEeMbH,
00pa3oBaTeIbHOM OpraHu3aluu, ropoja, Kpas) TEXHOJIOTUYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, TPEOYIOMIUX B TOM YKCIIC U (U3UIECKUX 3HAHUM;

UHTEPEC K MPAKTUIECKOMY U3yUCHHIO TTPOdeCcCHil, CBA3aHHBIX ¢ (PUBHKOM;

7) 3K0JIOTHY€eCKOT0 BOCTIUTAHMS

OpUEHTAIMSl HAa TpUMEHEHUE (PU3NYECKUX 3HAHUM JJIs PEIICHUs 3ajad B
o0JlacTU OKpYXAalollel cpebl, IUIAHUPOBAHUS TIOCTYIKOB U OIGHKH UX
BO3MOKHBIX TIOCJICICTBUH ISl OKPY>KAIOIIEN CpeIbl;

OCO3HAHHUE TJ00ATBHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U MyTeH uX
pelieHus;

8) aganTanuu K M3MEHSIOUIUMCH YCJOBHSIM CONMAJIBHON M NMPHUPOTHOM
cpenbl:

NoTpeOHOCTh BO B3aWMOJCWCTBUM TPU BBITIOJHEHUH WCCIICJOBAHUN H
NPOEKTOB (PU3NIECKON HAMIPABIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSIM JIPYTHUX;

NIOBBIIIICHWE YPOBHS CBOCH KOMIIETEHTHOCTH 4Yepe3 IMPaKTHIECKYIO
JESTEILHOCTD;

noTpeOHOCTP B (POPMHPOBAHWMM HOBBIX 3HAHWM, B TOM YHCIE
(GopMyTUpPOBATH UJICH, IOHATHS, THITOTE3bI O GUINICCKUX OOBEKTAX H SIBICHUSX;

OCO3HaHHWE Je(UIMTOB COOCTBEHHBIX 3HAHUW ¥ KOMIIETCHTHOCTEH B
o0nacTi GU3HKHY;

- TUIAHUPOBAaHUE CBOETO PA3BUTHUS B NMPUOOPETCHUH HOBBIX (DU3MUECKHUX
3HAHMM;

CTpeMJICHHE aHAJIM3UPOBATh W BBIABISATH B3aUMOCBSI3U MIPHUPOJIBI, OOIIECTBA
¥ DKOHOMHWKH, B TOM YHUCJIE€ C UCTIOJIh30BaHUEM (PU3NYECKUX 3HAHUIA;

OIICHKA CBOWX JCHCTBUU C YYETOM BIHMSHHUS HA OKPYXKAIOUIYIO Cpexdy,
BO3MOYHBIX TJIOOQTBHBIX MTOCIIEICTBHM.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynbrate ocBoeHWs TporpaMmbl MO (U3WKE HA yPOBHE OCHOBHOTO
oO1ero oopazoBanus y o0ydaromierocst Oyayt chopMUpOBaHbl MeTaANpeAMeTHbIE
pe3yJIbTaThl, BKIIFOYAIOIIHNE TO3HABATEIPHBIC YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS,



KOMMYHUKATHBHBIE  YHUBEpCAJIbHbIE  Y4YEOHbIE  JICHCTBHUS,  PETYJIATHBHbBIC
YHUBEpCAJIbHbIEC YU€OHBIE IEHCTBHUS.



Ilo3HaBaTe/ibHBIC YHHBEpPCAJIbHbIC Y4eOHbIC JeHCTBUS

ba3oBble jornueckue aeiicTBU:
BBISIBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIE TPU3HAKUA 0OHEKTOB (SIBICHUN);
yCTaHABJIMBATh CYIIECTBEHHBIM MpU3HAK KIacCU(pUKAIIMU, OCHOBAaHMS ISt
000011IeHHs U CPAaBHEHUS,
BBISIBJIATh 3aKOHOMEPHOCTH M TPOTUBOPEUUS] B pacCMaTpuBaeMbIX (akrax,
JAHHBIX U HAOJIOICHUSAX, OTHOCAIINXCS K (PU3UUECKUM SIBIICHUSIM;
BBISIBJIATH MPUYUHHO-CJICACTBEHHBIC CBSA3UM TMPU HU3YYCHUU (PUBHUUECKUX
SIBJIECHUM W TPOLIECCOB, JEJaTh BBIBOJABI C HUCIOJIB30BAHUEM AEAYKTUBHBIX M
WHJYKTUBHBIX YMO3AaKJIIOYECHHUH, BBIABUTAaTh THUIOTE3bl O B3aMMOCBS3AX
(bU3UYECKUX BEIUYNH;
CaMOCTOSITEJILHO BBIOUpATH CHOCOO pelieHus: y4yeOHOU (u3nueckoil 3agadyu
(cpaBHEHHE HECKOJIBKUX BapUAHTOB PEIICHUS, BHIOOP HAMOOJIEE MOIXOISIIETO
C YUETOM CaMOCTOSITEIILHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble nccienoBaresbCcKue 1eiicTBUS:
UCIIOJIb30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUI HHCTPYMEHT MTO3HAHUS;
MPOBOAUTH IO CAMOCTOSITEJIbHO COCTABJICHHOMY IUJIAHY OIBIT, HECIOMHBIN
(bu3MUECKHil SKCTIEPUMEHT, HEOOJIBIIIOE MCClIeIoBaHNE (DU3UUECKOTO SIBJICHUS;
OILICHMBATh HA MPUMEHUMOCTH M JOCTOBEPHOCTh HH(POPMALIUIO, MTOIYUECHHYIO B
XO/I€ UCCIIEIOBAHMSI WM SKCIIEPUMEHTA;
CaMOCTOATENIHHO (OpMyTUpOBaTH OOOOIIEHUS M BBIBOJABI IO pe3yjibTaTam
IPOBEIEHHOTO HAOJIIOICHUSI, OTIBITA, UCCIIEA0OBAHMS;
IPOTHO3UPOBATH BO3MOXKHOE JabHEeWIIee pa3BuTue (HU3NIECKUX MPOLIECCOB, a
TaKk)K€ BBIJBUTaTh MPEANOJIOKEHHSI 00 WX PAa3BUTUM B HOBBIX YCIOBUSAX U
KOHTEKCTaXx.

Pab6ora ¢ undgopmanmei:
OPUMEHATh PA3JIUYHBIE METOJbI, MHCTPYMEHTHI W 3alpochl MpPU IOUCKE U
orOope wuHPOpPMANMK WIM JAHHBIX C YYETOM MPEUIOKEHHON y4eOHOH
bu3ndecKon 3a1aun;
aHAM3UPOBATh, CUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH HHGOPMAIIHIO
Pa3TUYHBIX BUIOB M (JOPM TIPEICTABICHNUS,
CaMOCTOSAITETLHO  BHIOWpAaTh  ONTUMANBHYIO  GOpMY  TpEICTaBICHUS
uHGOPMAIKY ¥ WILTIOCTPUPOBATH pelIaeMble 3aJa4l HECIOXHBIMUA CXEMaMH,
auarpaMMaMu, HHOU TpaduKoi 1 BX KOMOWHAITUSIMU.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
B X0/ie 00CYXKJeHHUs yueOHOro maTepuana, pe3yibTaToB Ja0OpaTOpPHBIX padoT
U TPOEKTOB 3aJaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOil TeMbl U
BBICKA3bIBaTh WJIEW, HAIEJICHHbIE HA pEIICHHE 3aJayd W MOJJIepKaHUE
0J1aroKeaaTeaIbHOCTH OOIICHHS



COTIOCTABJISITh CBOM CYXJEHHUS C CYXKICHHSIMHU JAPYTHMX YYaCTHUKOB JUAjora,
O0OHapyUBATh PAa3IMYUE U CXOJCTBO MO3UIUN;

BBIPAXKATh CBOIO TOUYKY 3PEHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOJIMYHO TPEACTABIATh PE3YJbTaThl BBIMOJHEHHOTO (DHU3UYECKOrO OIbITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, TPOCKTA);

NOHUMATh W KCIOJIB30BATh MPEUMYIIECTBA KOMAHJAHOM W WHAMBUIYATbHON
paboThI MpU PelIeHNH KOHKPETHON (PU3UUEeCKOi MpoOIeMbl;

IIPUHUMATD LEJIM COBMECTHOU JIEATEIBHOCTH, OPTaHU30BBIBATh JIEMCTBUSA 10 €€
JOCTH)KEHUIO: PpaclpelieNiiTh pOJIM, OOCYXAaTh TMPOIECChl W Pe3yJbTaThl
COBMECTHOMU pabOoThl, 0000111aTh MHEHUSI HECKOJIBKUX JTHOJICH;

BBITIOJIHSITh CBOKO 4acTh pabOThI, JIOCTUTas KAYECTBEHHOrO pe3yibTaTa IO
CBOEMY HAIPaBJICHUIO M KOOPAUHUPYS CBOU JICUCTBUSA C APYTUMHU YJICHAMU
KOMAaH/IbI;

OIICHWBAaTh KAade€CTBO CBOETO BKJIaJa B OONIUH MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITETLHO C(HOPMYJIMPOBAHHBIM YUYaCTHUKAMH B3aMMO/ICHCTBUS.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe TeHCTBHUS

Camoopranusanus:
BBISBJISITh TIPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOIUX s
perieHus: GU3NUeCKUX 3HAHUM;
OpUEHTUPOBATHCS B  PA3IMYHBIX  [OAXOJAaX  TPUHATUA  PELICHUU
(MHIUMBHUIyalbHOE, TPUHATHE PELIEHUs B TpYIIe, MPUHATAE PpPEUIeHUN
TPYIION);
CaMOCTOSAITETILHO COCTaBIIATh AJITOPUTM pEIIeHHs (HU3UYECKOM 3a7aud WU
IUIAaHa WCCIEOBaHUSI C YYETOM HMMEIOUIUXCS PECypcoB U COOCTBEHHBIX
BO3MOXKHOCTEMH, apryMEHTHPOBATh Mpe/jlaraeMble BAPUAHTHI PEIICHHI;
nenaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PCIIICHHE.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEIEKT:
JaBaTh aJICKBATHYIO OIICHKY CUTYAIMH | MPEJIaraTh IUIaH €€ NU3MEHEHUS;
OOBSCHATh  MPUYUHBI  JTOCTHUKCHUS (HEIOCTIKEHUSI)  pe3yJIbTaTOB
JeSITETHbHOCTH, AaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHBBI B JEATEIHHOCTh (B TOM YHCIE B XOJ BBIMOJTHEHUS
(GU3HUECKOT0 MCCIIETOBAHMS WU MPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
W3MEHMBIINXCS CUTYyaINi, YCTAHOBICHHBIX OMUOOK, BO3HUKIINUX TPYAHOCTEH;
OIICHUBATh COOTBETCTBHE PE3YJIbTAaTA IIEJIN U YCIOBUSIM;
CTaBUTH CeOS HA MECTO JPYroro 4eloBEeKa B XOJE CIopa WIM TUCKYCCHUU Ha
HAy4YHYIO TEMY, TOHUMAaTh MOTUBBI, HAMEPEHHSI U JIOTUKY JPYTOro;
MPU3HABATh CBOE MPABO HA OMIMOKY MpU pelieHnH (HU3UYECKUX 3a/1ad WIA B
YTBEPKJCHUAX HA HAYYHBIC TEMBI U TAKOE JK€ MPaBO JAPYTOTO.






NPEAMETHBIE PE3YJIbTATBI

K koHny oOyueHus B 9 kJjacce NpeIMETHbIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JOJKHBI OTPakaTh CPOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

— HCIMOJb30BaTh MOHATHA: CUCTEMa OTCUY€Ta, MaTepUalbHAsl TOYKA, TPAECKTOPUS,
OTHOCUTEJIBHOCTh ~ MEXaHWYECKOro  JBWXKeHus, nedopmamus  (ympyras,
IUTACTUYECKAsl), TPEHUE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh U
HNeperpy3ku, LUEHTP TIKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP THKECTU
TBEPAOrO Teja, PABHOBECHE, MEXaHMUYECKHE KOleOaHHs W BOJHBI, 3BYK,
uHpa3ByK W YJIBTPa3BYK, AIIEKTPOMArHUTHBIE BOJIHBI, nIKasa
ANIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M JATbHO30PKOCTb, CHEKTPHI
UCIyCKaHUsi M TMOIJIONIeHus, anb(da, Oera- W raMma-u3IydyeHUs, HU30TOIIbI,
sJiepHasl YHEPreTUKa;

— pasnuyaTh SBICHUS (PaBHOMEPHOE U HEpPaBHOMEPHOE MPSIMOJIMHEHHOE
JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIMHEIHOE JBUKEHUE, CBOOOHOE TMaJIeHHe
TEJ, PpaBHOMEPHOE JBUKEHUE TI0 OKPYKHOCTH, B3aUMOJICHCTBUE TEI,
pEaKkTMBHOE  JIBIDKEHHE, KoJjiebaTenbHOE  JBW)KEHHE — (3aTyXawliue |
BBIHYXKJICHHBIE KOJIeOaHMs1), PE30HAHC, BOJIHOBOE JIBI)KEHHE, OTPaKEHUE 3BYKa,
OPSMOJMHENHOE PACIPOCTPAHEHUE, OTPAKEHUE U MPETOMIIEHUE CBETA, MOJIHOE
BHYTPEHHEE OTpaKCHHE CBETA, Pa3Jio’KeHHE OEJIOTo CBEeTa B CIIEKTP U CIOKEHUE
CIEKTPAJIbHBIX I[BETOB, JIHUCIIEPCHUSI CBETA, €CTECTBEHHAs pPaJuOaKTUBHOCTD,
BO3HMKHOBEHUE JIMHEWYATOTO CIEKTpa H3JIY4YEHUsI) MO ONHUCAHUI0 HX
XapaKTEpPHBbIX CBOWCTB M Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIMX TaHHOE
bu3uYecKoe SIBICHUE;

— pacro3HaBaTh MPOSIBJICHUE H3YYCHHBIX (PU3MUECKHUX SIBICHUU B OKPYKAIOIIEM
Mupe (B TOM 4YHclie (PU3MYECKue SBICHUS B MPUPOJIC: MPWIMBBI U OTIIUBHI,
nBkeHne 1aHeT COJMHEYHOM CHUCTEMBbI, PEAKTHUBHOE [BH)KEHHE IKHUBBIX
OpraHMW3MOB, BOCIPHUITHE 3BYKOB JKMBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHUYECKUE
BOJIHBI, I[yHAaMH, 3XO0, I[B€Ta TeJ, ONTHYECKUE SBICHUS B MPUPOJE,
Ouonoruyeckoe JeHCTBHE BUIUMOTO, YIbTPa(HOIETOBOTO W PEHTIC€HOBCKOTO
U3ITy4YEeHUN, €CTECTBEHHBIM pPAaJUOAKTUBHBIA (OH, KOCMHUYECKHE JIyYH,
PaaMOaKTUBHOE U3JyYEHUE MPUPOHBIX MUHEPAJIOB, ACHCTBUE PAaIUOAKTHUBHBIX
U3JIy4YeHUH Ha OpraHu3M YeJOBEKa), MPU ATOM NEPEBOAUTH MPAKTHUECKYIO
3aJauyy B y4eOHYI0, BBIIETATh CYUIECTBEHHBbIE CBOICTBAa (IIPU3HAKM)
bu3nUecKuX SBICHUIA;

— OINUCHIBATh HM3YYCHHBIC CBOMCTBA TE€l W (U3MUYECKHUE SBIICHUS, HWCIIOJIB3YS
dusnueckre BeMWMYUHBI (CpPEeIHSsI W MTHOBEHHas CKOPOCTh Tela TMpHU
HEPAaBHOMEPHOM JIBIXKCHHH, YCKOpPEHHE, TNepeMelleHrue, IMyTh, YIJoBas
CKOpPOCTb, CHJAa TpPEHHUS, CHUJA YINPYrOCTH, CHJIA TAXKECTH, YCKOPEHHE
CBOOOJIHOTO MaJIEHUs, BEC TeJa, UMITYJIbC TE€JIa, UMITYJIbC CUJIbI, MEXaHUYEeCKast
paboTa W MOINHOCTb, MOTEHIMAJbHASA JHEPrusi Teja, MOAHATOTO Haj



MOBEPXHOCThIO  3€MJIM, TOTCHIMAJIbHAs DHEPIrHUsl  CXKATOW  MPY>KUHBI,
KUHETUYECKasl SHEpPrus, MOJIHAsT MEXaHW4YecKas HHEprus, MepuoJi U YacToTa
KoJieOaHUM, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCThH CBETA,
MOKa3aTedb MPETOMJICHUSI Cpelibl), MPU OMUCAHUM MPABUIBHO TPAKTOBATH
(bU3UYECKU CMBICIT HCIOJIb3YEeMbIX BEJIWYWMH, OOO3HAUCHUS W EIUHHUIIBI
bu3MYeCKUX  BEIWYWH, HAXOAUTh (OpMyIbl, CBS3bIBAIOIIUME JaHHYIO
(bU3UYECKYI0 BEIMUUHY C APYTUMHU BEJIUYHMHAMH, CTPOUTH TpauKu M3ydeHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3UUYECKUE SBJICHHUS W MPOIECCHI, UCTIONB3YS
3aKOH COXpaHEHUS DHEPruu, 3aKOH BCEMHPHOIO TATOTEHUS, MPUHIUII
CYNEepTO3UIMA CUJI, TPUHITUIT OTHOcUTeNbHOCTH ['amwies, 3akoHbl HbloTOHa,
3aKOH COXpaHEHUsI HMMIYJIbCa, 3aKOHBI OTPAXXEHUS U TIPEIOMIICHUSI CBETa,
3aKOHBI COXPAaHEHUS 3apsI0BOI'0 U MACCOBOI'O YHCEN MPHU SACPHBIX PEAKIUSX,
Ipyd OTOM JaBaTh CJIOBECHYIO (OPMYJIUPOBKY 3aKOHa U 3allMChIBaTh €ro
MaTeMaTHYECKOE BhIPaKEHUE;

0OBSICHATH (hU3NYECKHE MPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyalluii TPAKTUKOOPUEHTHUPOBAHHOTO XapakTepa: BBISBIATh MNPUUYUHHO-
CJICZICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3 2—3 JIOTUYECKUX I1aroB ¢ OMOPO
Ha 2—-3 U3Y4YEHHBIX CBOMCTBA (PU3UYECKUX SIBIICHUU, (PU3NUECKUX 3aKOHOB MIIU
3aKOHOMEPHOCTEH;

pemiath pacu€THble 3a7aud (OMMUparoluMecs Ha CUCTeMy U3 2—3 ypaBHEHHUN),
UCIIONIb3Ys 3aKOHBI M (POPMYJIbI, CBS3bIBaONIME (U3MUECKHE BEIWYUHBI: Ha
OCHOBE aHaliM3a YCJIOBMS 3aJaydl 3alUChIBaTh KPAaTKOE YCIOBUE, BBISBIATH
HEJIOCTAIONIE WM H30BITOYHBIE JaHHBIC, BBIOMpPATh 3aKOHBI W (HOPMYIIHI,
HEOOXOMMBIE I PEIICHHs, MPOBOAUTh  pacdyéThl W  OICHUBATH
PEATMCTUYHOCTH TOTYUYEHHOTO 3HAUCHUS (PU3NYECKOI BEITMUUHBI;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUThH MPHU MOMOIIH (HU3HUESCKUX
METOAOB, WCIONb3ys OINUCAHUE UCCIEAOBaHUSA, BBIACISATh MPOBEPSEMOE
PEANOJIOKEHUE, OLICHMBATh  MPABUIBHOCTH  TOPSAKAa  TPOBEICHUS
UCCJICIOBAHNUS, IeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YNIHTATHl HAOTIOJEHUHN U
OTIBITOB;

IPOBOAUTH OIBITHI MO HAOMIOMEHUIO (DU3UYECKUX SBICHUA WU (PU3HMUECKHUX
CBOMCTB Ten (M3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHUS
SHEPI'uM, 3aBUCHUMOCTh MEepUOa KOJICOAHUN MPYKUHHOTO MasTHUKA OT MaccChl
rpy3a M KECTKOCTH TPYXKHHBI M HE3aBUCUMOCTh OT aMIUTUTYJbl MallbIX
KoieOaHmid, TPSIMOJIMHEWHOE PACIPOCTPAHCHHE CBETa, PA3IOKEHUE OEIoro
CBETa B CIIEKTP, M3yUYCHHUE CBOWCTB M300pa’KEHUS B TUIOCKOM 3€pKajie U CBONCTB
M300paXeHUs TpeaMeTa B cOoOWparomiel JrH3e, HAOJIOAEHHE CIUIOIIHBIX U
JUHEWYAThIX CHEKTPOB M3JIYUEHHMs): CAMOCTOSTEIbHO COOMpaTh YCTAHOBKY M3
M30BITOYHOTO HabOpa 00OpyAOBaHUs, ONMKUCHIBATH XO/JI ONbITA U €r0 PE3yJIbTaThl,
(dbopMyTHpOBaTH BHIBOJBL



— MPOBOJUTH MpPU HEOOXOJMMOCTH CEPHUI0 NPSIMBIX H3MEPEHUM, ONpeness
CpelHee 3HaueHue u3MepseMoll  BenuuuHbl  ((POKyCHOE  paccTosiHue
coOuparomiell  JIMH3bl), OOOCHOBBIBaTH  BBIOOp  cmocoba  U3MepeHus
(u3MepuTenbHOro nMpudopa);

— MPOBOJUTH  HUCCJIEJOBAHHE  3aBUCUMOCTEH  (PU3MYECKUX  BEJIMYUH  C
UCIIOJIb30BAaHUEM TMPSMBIX M3MEpPEHUN (3aBUCUMOCTH MYTH OT BPEMEHHU IpHU
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HayaJIbHOW CKOpPOCTH, NEpHOJa KOoJeOaHMil
MaTEMaTUYECKOr0 MasiTHUKA OT JJIMHbI HUTH, 3aBUCHUMOCTH YIJIa OTpPaXEHUs
CBETa OT yrja MaJeHus U yriia NpejJoMIICHHs OT YIJia MaJeHus ): TUIaHUPOBATh
UCCJIEIOBAaHUE,  CAMOCTOSITEJIBHO  COOUpaTh  YCTaHOBKY,  (PUKCHpPOBATH
PE3yNbTAThl NOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BETUYMH B BUAE TAOJIUI] U
rpaduKoB, AeyaTh BHIBOABI MO pe3ybTaTaM UCCIEeI0BAHMUS;

— TMPOBOJUTH KOCBEHHBIE MU3MEPEHUS (PU3MUECKUX BETUYUH (CpeaHsiss CKOPOCTh U
YCKOpEHHE Tella MpPU PAaBHOYCKOPEHHOM JBM)XEHHH, YCKOpEHHE CBOOOJHOIO
najeHusi, KECTKOCTb MPYXKHUHBL, KOIPPUIUEHT TPEeHHUs  CKOJIbKEHHS,
MexaHuueckass paboTa W MOIIHOCTh, YacToTa M Nepuoj KosieOaHuu
MaTEMaTUYECKOT0 M MPY>KMHHOTO MAasgTHUKOB, ONTHYECKas CUja COOMparolei
JUH3bI, PAaJUOAKTUBHBIA  (OH): IUIAHUPOBATH  U3MEpPEHHUsA, COOUpaTh
DKCHEPUMEHTAIBHYIO  YCTAHOBKY U BBIIOJHATH  W3MEPEHUS,  Clenys
NPENJIOKEHHON NHCTPYKIMH, BBIYMCISATh 3HAUCHUE BEJTMYUHBI U aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIbTAThI C YUYETOM 3aJaHHON MOTPEITHOCTH U3MEPEHHI;

— coOmofaTh MpaBuUjia TEXHUKHM O€30MacHOCTH MpH paboTe ¢ JabopaTOpHBIM
000pya0BaHUEM;

— pasnuyaTh  OCHOBHBIE  TPHU3HAKM  HW3YYCHHBIX  (U3MYECKUX  MOJENei:
MaTepHuaibHasg TOYKa, aOCOJIOTHO TBEPAOE TENO, TOUCYHBIM HCTOYHUK CBETA,
Jdyd, TOHKas JIMH3a, [UIAHETapHasi MOJIENIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO
snpa;

— XapakTepHU30BaTh MPUHIUIBI JTEUCTBHUS M3YYCHHBIX MPUOOPOB M TEXHUYECKUX
YCTPOICTB C ONOpPOM Ha MX ONMCaHusA (B TOM 4HCIIE: CIHMIOMETDP, NAaTYUKU
[IOJIO)KEHMSI, PACCTOSIHUS W YCKOPEHHs, PAKeTa, 3X0JO0T, OYKH, IEpPHUCKOIl,
¢oroanmapaT, ONTHYECKHE CBETOBOJbI, CIEKTPOCKOI, JO3UMETp, Kamepa
Bunbcona), wucmonp3yss 3HaHHS O CBOWCTBaxX (U3MYECKUX SBJICHUA W
Heo0X0auMbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

— HCMOJb30BaTh CXEMbl M CXEMaTHYHbIE PHUCYHKM HW3YUYEHHBIX TEXHUYECKHUX
YCTPOICTB, MU3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHMYECKHX MPOLECCOB MPH
pelIeHn y4eOHO-TIPAKTUYECKUX 3a/]ad, ONTHUYECKHE CXEMBbl ISl MOCTPOCHHMS
M300paKEHUH B IJIOCKOM 3€pKajie M COOMparoIIei JINH3E;

— TOPUBOJAMTH TPUMEPHl (HAXOAUTHh MH(OpPMAIMI0O O IMPUMEpax) MPAKTUUYECKOTO
UCITI0JIb30BaHUS (PU3MUYECKUX 3HAHUN B MOBCEIHEBHOM KU3HM JUIsl 0O€CIeUeHHUS
0e3omacHOCTH MpU OOpalieHUu ¢ IpUOOpaMu U TEXHHUYECKUMH yCTPOICTBaMH,



COXpaHEHHMS 3JI0POBbS M COOJIIOJCHUS HOPM HKOJOTUYECKOTO TOBEICHUS B
OKPYXKAIOIIEU CPEAE;

OCYIIECTBJISITh MOUCK MH(OpManuu Quzndeckoro coiepxkanusi B VHTepHeTe,
CaMOCTOSITEIbHO  (OpMYIUPYsl  MOUCKOBBIM  3ampoc, HAXOIUTh  MYTH
ONpeJeNeHUs]  JOCTOBEPHOCTH  MMOJYYEeHHOM uHGOpMAlMd Ha  OCHOBE
MMEIOIUXCS 3HAHUW U TOTIOJTHUTENbHBIX UCTOYHUKOB;

UCIIOJIb30BAaTh TMPU BBHIMIOJTHEHUU YYEOHBIX 3aJaHU HayYHO-TIOMYJISPHYIO
AUTEPATYpy (PU3NYECKOTO COACPKAHUS, CIIPABOYHBIE MaTepUAIIbI, PECYPCHI CETH
WNutepHer, Brnanerh npuéMaMu KOHCIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHUs
uH(OpMaIUK U3 OJHOM 3HAKOBOM CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE TIMChMEHHBIE W YCTHBIE COOOIIEHHMS] Ha OCHOBE
uHQopMalMi U3 HECKOJbKUX MCTOYHUKOB (DU3UYECKOTO COJepKaHMUs,
nyOJIMYHO TPENCTABISITE PE3YJIbTaThl MPOCKTHOW WM KCCIIEA0BATEIbCKON
JNEATEbHOCTH, MPU 3TOM TPAMOTHO HCIOJb30BATh M3YYEHHBIM TMOHSITUWHBIN
ammapar M3ydaemMoro pasueina (QU3MKA M COMPOBOXIATh BBICTYILJICHUE
npe3eHTaluei ¢ yuéToM 0COOCHHOCTEN ayIUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeEM udpoBbIe
Ne i/ pasi Konrpoabubie | IIpakTHyeckue (winpp )
NPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paznen 1.Mexanu4yeckue siBJIeHUsI
MexaHn4ecKOe IBMKCHHE U CTIOCOOBI €T0 bu6moreka [IOK
11 10 1
OTIMCAHUS https://m.edsoo.ru/7f41a4a6
1.2 BzaumMopeiicTBue Ten 20 1 3 bubmorexa TTOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 3aKOHBI COXpaHe 10 3
KO COXpATCHITA https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2.Mexannueckue KoJIe0AHUSA U BOJHEBI
2.1 MexaHn4deckre KoueOaHus 7 3 bubmotera [JOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 M .3 8 1 3
CXAHMHICCIHE BOJHEL JBYX https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pa3znes 3.2/1eKTpOMArHUTHOE 10JI€ M 3JIEKTPOMATHUTHBIE BOJHBI
31 DIEeKTPOMAarHuTHOE MOJie U 6 5 bubnuoreka [JOK
' JJIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6
Pa3znea 4.CBeToBbIE SIBJICHHSI
4.1 3aKOHBI PaCPOCTPAHEHUSI CBETA 6 2 bubnuorexa [IOK



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

bu6mmoreka [IOK
4.2 JI 0
HHIBL H OUTHHECKHE HPHOOPE! 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4.3 P 0 2
AITOIEHIE DEIOTO CRETA B CIICKIP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznen 5. KBanToBBIE SIBJICHUSA
bu6mmoreka [{OK
5.1 14 4 1
CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE GTOMHOTO AApa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
5.3 A 7 1 1
AICPHEIC pearti https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznes 6.I1oBTOpUTEILHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHuUe 1 0000IIEHNE COACPKAHUS 9 9 bubnuorexa [JOK
' Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 3 27



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

9 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kourpoububie | I[IpakTHyeckue Aara wpposbIe
n/n Bcero U3y4eHus o0pa3oBaTe/bHbIE
padoThl padoTsbI
pecypcsl
Paznen 1. Mexanuveckue siBJIeHUS 23
1 WHcTpyKkTax nmo TexHuke 0€30macHOCTH 1
9 MarepuanbHas TOYKA. Cucrema 1
otcyerta. [lepememnienue
3 Onpenenenne KOOPAMHATHI 1 bubnuorexa LIOK
JBHOKYIIETOCS TeJla https://m.edsoo.ru/ff0ad474
4 [lepemenienue npu MPAMOJUHEHHOM 1 bubnuoreka [IOK
PaBHOMEPHOM JBH)KEHUU https://m.edsoo.ru/ff0ad19a
5 [Ipsimonunelinoe PaBHOYCKOPEHHOE 1 bubnuoreka [JOK
JIBHDKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTh MPSAMOJIMHEITHOTO
6 PaBHOYCKOPEHHOTO JBIKEHHS. | 'paduk 1
CKOPOCTH
[lepemenienue Tena npu
7 MPSMOJIMHETHOM PaBHOYCKOPEHHOM 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0adb18
JBUKEHUU
ITepemenenue Tena pu
8 MPSIMOJIMHENHOM PaBHOYCKOPEHHOM 1
JBM)KEHUH 0e3 HayaJlbHOM CKOPOCTH
9 JlaGopatopnas paborta «MccnenoBanue 1 bubnuorexa [IOK

PaBHOYCKOPEHHOTO  JBWXKEeHHUA  0Oe3

https://m.edsoo.ru/ff0ael76



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

Ha4yaJIbHOM CKOPOCTU»

OTHOCHUTEIBHOCTD JIBIDKCHHSL.
10 WuepunanpHple  CUCTEMBI  OTCYETA.
IIepsb1it 3ak0oH HproToHa
. bubnuotexa [JOK
1 Bropoii saxor Herotona. https://m.edsoo.ru/ff0ae612
12 Jlaboparopnast pabora «M3mepenue bubnuoteka [JOK
YCKOPEHUSI CBOOOTHOTO TMAICHUS» https://m.edsoo.ru/ff0ae72a
. bubnuorexa [JOK
13 Tpernit saiort Hpiotoma. https://m.edsoo.ru/ff0ae982
14 KonTtponsHas pabota «3aKoHbI bubnuoreka [IOK
NIBYKEHUS U B3aUMOJICHCTBHS TEI» https://m.edsoo.ru/ff0aeb6c
bu6moreka [IOK
15 CBoboaroe nazenve Ten https://m.edsoo.ru/ff0aeca2
16 JIBoKeHue Teq, OpOIIIEHHOTO
BEepTUKAIBHO BBEpX. HeBecoMmocTh
17 3aKOH BCEMHPHOTO TATOTCHHS bubmotera [JOK
https://m.edsoo.ru/ff0aee28
YckopeHue CBOOOJHOTO TaJieHUs Ha bubnuoreka [JOK
18
JIPYruX HEOECHBIX TeIax https://m.edsoo.ru/ff0af738
19 [IpsmonuHeliHOE W KPUBOJHUHEHHOE bu6mmoreka [JOK
JBUKEHUE. [[BHKEHUE IO OKPYKHOCTH https://m.edsoo.ru/ff0afa26
bubmuoreka [JOK
20 HckyccTBeHHBIE CIYTHUKH 3€MJITU htts://m.edsoo.ru/ff0afebe
21 Wmnynec Tena. 3aKOH COXpaHEHUS bubnuoreka IIOK
HMITYJIbCA TEJIa. https://m.edsoo.ru/ffOafb8e
bu6mmoreka [JOK
22 PeakTuBHOe nBmkeHue. PakeTsl htts://m.edsoo.ru/Ff0af044
23 BriBog 3akoHa COXpaHEeHUs
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MEXaHU4YECKON JHEPrun

Pa3zgen 2 Mexanudeckue KoJe0aHUS

8
H BOJIHBI
24 Konebatensroe aBmwkenne. CBOOOIHBIC 1 bu6mmoreka [IOK
KoJeOaHus https://m.edsoo.ru/ff0af5f8
«MccnenoBanue 3aBUCUMOCTH TIepuoaa bubnuotexa [JOK
25 1
M 9aCTOTEI OT JUIMHED) https://m.edsoo.ru/ff0af33c
26 I'apmonunueckue, 3aTyxarouimue 1 bubnuorexa [JOK
koJsiebanus. Pesonanc https://m.edsoo.ru/ff0afe36
PacnipocTpanenue konebaHuii B cpene.
27 Bonnbl, pamuHa BomHbL.  CkopocTh 1
pacrpoCTpaHEeHHsI BOJIH.
HUctounuku 3BYyKa. 3BYKOBBIE
28 KoJIeOaHMs Bblc}cl)lia T6M6YK u 1 bubmorera [JOK
’ ’ P https://m.edsoo.ru/ffob02b4
TPOMKOCTH 3BYKa
29 Pacnpoctpanenue 3Byka. 3BYKOBBIE 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/ff0b0408
30 KonTtponpHas pabora « MexaHu4eckue bubnuorexa [JOK
KoJIeOaHUsI U BOJTHBI» https://m.edsoo.ru/ff0b06ec
. bu6mmoreka [JOK
31 O .3 1
TPANCHHE 3BYIA. SBYKOBOH pe3oHane https://m.edsoo.ru/ff0b07fa
bubmuoreka [JOK
P 3 13
AL 3 INCKTPOMATHUTHOE NO1e https://m.edsoo.ru/ff0b096¢c
32 MarsuTHO€ ToJie 1
Hanpasienune TOKa " JVHUN bubnuoreka IIOK
33 1
MAarHUTHOTO TOJISt https://m.edsoo.ru/ff0b0a84
OO6HapyeHHe MarHUTHOTO TIOJIS TIO €T0
N . bubmuoreka [JOK
34 NEHUCTBUIO HA DJIEKTPUYECKUU  TOK. 1

[IpaBuo y1eBoO pyKH.

https://m.edsoo.ru/ff0b0db8
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Nunykuus MarHUTHOI'O TIOJIA.

35 MarsutHbIi MOTOK. SIBnenue 1
AJIEKTPOMArHUTHOUW MHTYKIIHH
Jlaboparoprast  pabora  «M3ydeHue
36 SIBIICHUS AIIEKTPOMArHUTHOM 1
WHTYKITHIDY
HampapiieHne WHAYKIIMOHHOTO —TOKA.
37 HpaEHno HeHyIfa. SBnenne 1 bubmorexa HOK
https://m.edsoo.ru/ff0b0c32
CaMOWHTyKIIHH
[Toyuenne w mepenavya MEPEMEHHOTO
38 TOKa. 1
Tpancdopmarop
39 DJIEKTPOMAarHuTHOE noJe. 1 bubnuoreka [IOK
DJIEKTPOMArHuTHBIEC BOJIHBI https://m.edsoo.ru/ff0b12fe
40 Konebatenpupiit  koHTYp. [IpuHImm 1 bubnuorexa [JOK
PaarOCBSI3HU U TEICBUICHUS https://m.edsoo.ru/ff0b1858
DJNEeKTpOMAarHUTHAs TPHpPOJIa  CBETa.
41 [Ipenomsienne  cBera.  Dusmdeckuit 1 bubmorexa HOK
https://m.edsoo.ru/ff0b20f0
CMBICJI TIOKa3aTeJIsl MPEJIOMIICHHS CBETA
42 Hucnepcus ceera. [[Bera ten 1
Tumbt ONITUYECKUX CIICKTPOB.
43 [lormomenue ¥ HCIyCKaHUE CBETa 1 Eubmorexa HOK
https://m.edsoo.ru/ff0b197a
aTOMaMH.
JlaGoparopnas pabora «HaOmonenue
44 CIUIOIIHOTO Y JIMHEHHOTO CIEKTPOB
UCITYCKaHUS»
Pasznen 4 Crpoenme aroma H
atomHoro sigpa. MHMcnoub3oBanue 13

9HEPIrum aTOMHBIX sijiep



https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
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bu6mmoreka [IOK

45 PapnoaktuBHOCTE. MOIEIM aTOMOB https://m.edsoo.ru/ffobLaec
46 PapnoaktuBHbIE MPEBPALLICHUS bubnuorexa [JOK
ATOMHBIX S1Ep https://m.edsoo.ru/ff0b197a
DKcIepuMeHTATEHBIE METOTBI
47 uccnenoBanusi  4dactui.  OTKpwITHE bubnmorexa LOK
. https://m.edsoo.ru/ff0b21fe
MPOTOHA U HEUTPOHA
48 CocTaB aTOMHOTO si/ipa. SlepHble CUIIBI.
Oueprus cBs3u. Jlegext macchl
49 Henenue snep ypana. llenHas peakuus.
SnepHbIi peakTop
50 Kontponprast pabora « Crpoenue
aToMa U aTOMHOTO sIIpay
51 AToMHas SHEpreTuKa. 3akoH
paZvoaKTUBHOTO pacmaja
52 TepmosinepHas peakiust bubmorera [JOK
https://m.edsoo.ru/ff0b23ca
53 JlaGopaTopHas pabora « WM3mepenue bubnuorexa [JOK
€CTECTBEHHOTO (pOHA J103UMETpOM" https://m.edsoo.ru/ff0b25f0
JlaGopaTopnass pabora « H3yueHue
54 JeNeHue  sAep aTroMa  ypaHa IO
(dhoTorpadusiM TPEKOB»
bubmuoreka [JOK
> Pemrerme saza+ https://m.edsoo.ru/ff0b2abe
Jlaboparopnas pabota «Ornenka
56 neproja mojypacnaga HaXOAAIUXCs B
BO3JlyXe TPOIAYKTOB pacmaja rasa
pazoHa
57 JlaGopatopnas  pabGotra  «M3ydeHue bubnuorexa [IOK



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
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TPEKOB  3apsDKEHHBIX — YACTHIL o
TOTOBBIM (OTOrpadusIM»

https://m.edsoo.ru/ff0b2fe6

Paznen S5 Crpoenne u 3BoJIONUA

. 11
BceaenHnoit
58 CocraB, cTpoeHHE, MPOUCXOXKJICHNE 1 bubnuotexa [JOK
CoJIHEYHOU CHCTEMBI https://m.edsoo.ru/ff0b2c6c
59 Bonbime mianersl CONHEYHON CUCTEMBI 1
bubmmoreka [{OK
60 M C i 1
WIBIE TEa T-OIHCTHOMN CHETEMET https://m.edsoo.ru/ff0b31d0
61 Crpoenne, u3nydenus u ssomonus CoHia 1 bu6moreka [IOK
1 3BE€3]1 https://m.edsoo.ru/ff0b3658
bu6moreka [IOK
62 C B i 1
TPOCHHE H SBOTIONI BECICHHOM https://m.edsoo.ru/ff0b38c4
ITogroroBka K TOAOBOM  KOHTPOJbHOU
pabore  .Pemienme  3amady  «3aKOHBI bu6moreka [IOK
63 . 1
IBIDKEHUS M B3aMMOICHCTBUS  TEI», https://m.edsoo.ru/ff0b3aea
«MexaHHUYeCKHE KOjIeOaHUs U BOJHBI
o | e ok omomadt] B 10K
P ' 8 https://m.edsoo.ru/ffob3c5c
«DIIeKTPOMArHUTHOE I10JICH
65 KonTtponsHas pabora «toroBas
KOHTpOIIbHAs padoTa
66 AHaJN3 BBITOJHEHHS KOHTPOJIBHOM paboThI 1
bubmuoreka [JOK
67 P i OI'D 1
CHICHHC SafariH https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [JOK
68 u 1
TOTOBOE 3ATATHE https://m.edsoo.ru/ff0b444a
OBIIEE KOJIMYECTBO YACOB I1O 57 68

I[TPOTPAMME
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IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3BOBAHMUSI

9 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NnpeaAMETHBbIC PE3YJIbTAaThbl 0OCBOCHUA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb SABJICHUSA 110 OIMMCAHWIO HX XapaKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, IECMOHCTPUPYIOIUX JAHHOC (1)I/I3I/II-IGCKOG SBJICHUC

1.3

pacrno3HaBaTh MPOSIBICHHWE M3YYCHHBIX (PU3UYECKUX SBJICHUH B
OKpY)KaIoIlleM MHUpE, B TOM uucie (u3NYecKue SIBICHUS B MPUPOJIE,
MpH 3TOM NEPEBOAUTH MPAKTUUYECKYIO 33aJady B y4eOHYIO, BBIACAThH

CYIIIECTBEHHBIC CBOMCTBA (MPU3HAKHN) (DU3HUUECKUX SIBJICHUI

1.4

OTHCHIBaTh M3YYCHHBIE CBOMCTBA Tel U (PU3UYECKHE SBICHUS,
UCroNb3ysl (U3MUecKue BEIWYMHBI, MPU ONKUCAHUU MPABHIBHO
TpakTOBaThb  (U3WYECKUIl  CMBICT  HCHOJB3YEMbIX  BEJIHMYUH,
0003HaYeHHS U €TUHUIIBI PU3NYECKUX BEIMYUH, HAXOAUTH (DOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMH
BEJIMYMHAMH, CTPOUTh  TrpapuKd  HM3Y4YEHHBIX  3aBHUCUMOCTEH

(1)I/ISI/ILICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATh CBOMCTBA TCII, (1)I/I3I/I‘16CKI/IG SIBJICHUS W IIPOLICCCHI,
HCIIOJIB3Yyd H3YYCHHBIC 3aKOHBbI, IIpU 3TOM HaBaTb CJIIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHa MW  3allMcCblBaTb €10 MaTeMaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBACHATH (1)H3I/II-ICCKI/IC MMpoHeCChl U CBOMCTBA TCJII, B TOM YHCJIC U B
KOHTCKCTC CI/ITyaI_[I/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOT'O XapakTepa:
BBIABJIATE IPUYIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTH 0O0BsICHEHHE H3 2
— 3 JIOTMYECKHUX IIaroB ¢ IIOMOIIIBIO 2 -3 HN3YYCHHBIX CBOMCTBA

(I)I/ISI/ILIGCKI/IX HBHCHHﬁ, (I)I/I3I/I‘leCKI/IX 3aKOHAa HJIM 3dKOHOMCPHOCTHU

1.7

pemaTh pacu€THble 3agaud (omuparoniecs Ha cucremMy U3 2 — 3
YpaBHEHMI), HCIONB3ys 3aKOHbI W  (OPMYJbI, CBS3BIBAIOLINE

(I)I/I3I/I‘-IGCKI/IC BCJIIMYMHBI: Ha OCHOBC aHaliM3a YCJIOBUA 3adaydu




3allUChIBATh KPAaTKOE YCJIOBHE, BBIABIATH HENOCTAIOUIUE  WIIM
M30BITOYHBIC JJAHHBIEC, BEIOMPATh 3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE
JUIsL pelieHus, IPOBOJUTH PACUETBI U OLICHUBATh PEAIUCTHUYHOCTH

HOJIyYEHHOTO 3Ha4€HUsl (PU3NUECKON BEIUYUHBI

1.8

pacrio3HaBaTth NpPOOJIEMBI, KOTOPbIE MOKHO pEIIUTbh IPU IOMOIIU
(bI3UYECKUX METOZOB, UCIIOJB3YS ONMCAHUE UCCIICIOBAHUS, BBIACIATH
IIPOBEPSEMOE MPEIOI0KEHNE, OLIEHWBAaTh IPABWIBLHOCTh IOPSAKA
IIPOBEACHUS MCCIEAOBaHUs, JeNaTb BbIBOJbI, WHTEPIPETUPOBATH

pe3ynabTaThl HAOIIOCHUI U OTILITOB

1.9

MPOBOJIUTH OIBITHI TO HAOMIOACHUI0 (PU3MUECKUX SIBICHUH WIN
(bHU3MUECKUX CBOWCTB TEN: CAMOCTOSATENIFHO COOMpPATh YCTAHOBKY U3
n30bITOYHOrO HabOpa 00OPYAOBAHMS, ONMUCHIBATH XOJ OIbITA U €ro

pe3ynbTaThl, GOPMYIHPOBATh BHIBOIbI

1.10

MPOBOJUTh MpPU HEOOXOJAWMOCTH CEpUI0 TMPSAMBIX H3MEPEHUH,
ompenensis CpelHee 3HaueHHuEe H3MepsieMoil BemW4YuHBI ((OKYyCHOE
paccTosiHie COOMpAIOIIe JIMH3BI), 0OOCHOBBIBATH BHIOOp CIocoOa

n3MepeHus (M3MEepPUTEIHLHOTO TpUdopa)

1.11

MPOBOJUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (U3MYECKUX BEIUYHUH C
WCIIOJIb30BAHUEM TMPSAMBIX H3MEPEHUI: TUIaHUPOBATH HCCIIEOBAHUE,
CaMOCTOSITENIBHO CcOOMpaTh YCTaHOBKY, (PUKCHUpPOBATh pe3ylbTaThl
MOJIyY€HHOI 3aBUCUMOCTH (PU3UYECKHX BEJIMYMH B BUJE TaOIULIU

l"pa(bI/IKOB, ACJIaTh BBIBOJBbI 110 pE3YyJIbTaTaM HMCCICIOBAHUA

1.12

OPOBOAUTH  KOCBEHHbIE  U3MEpeHHMs]  (U3NYECKHMX  BEJIMYMH:
IUTAHUPOBATh W3MEPEHUS, COOUPATh IKCIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIIIOJIHATE M3MEPEHUs, CIeAys MPEeAI0oKEHHON WHCTPYKIIHH,
BBIUHCIIATh 3HAYCHHE BEIWYMHBI W aHAIM3UPOBATH IOJy4YEHHBIE

PE3YyJIbTAThI C y‘IéTOM SaﬂaHHOﬁ MOrpCuIHOCTH I/ISMepeHI/Iﬁ

1.13

CO6J'IIO,Z[aTL InpaBuJia TCXHHUKH 0e301acHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

pa3in4aTb OCHOBHBIC IIPU3HAKHW HU3YUYCHHBIX (1)I/ISI/I‘IGCKI/IX MOJICIICH:
MaTepHraJibHad TOYKaA, a0COJIIOTHO TBépI[Oe TCIIO, TOYEYHBIN UCTOYHUK
CBCTA4, JIY4Y, TOHKAA JIMH34, IUIAaHCTApHAA MOACIIbL aTOMa, HYKJIIOHHAasA

MOJECJIb aTOMHOT'O AApa

1.15

XapaKTCpU30BaTb MNPUHIUIIBI JEeNCTBUA N3YyUYCHHBIX HpI/I60pOB u
TCXHHUYCCKHNX YCTpOﬁCTB C 0H0p0171 Ha HUX OIIKMCAaHUSA, HCIIOJIb3YiA
3HaHHUSA O CBOMCTBax (pI/I3I/ILIeCKI/IX SBICHUH U HCO6XOI[I/IMBIG

(I)I/I3I/I‘-IGCKI/IC 3aKOHOMCPHOCTU




1.16

HCIIOJIb30BATh CXEMbl M CXEMaTUYHbIE PUCYHKH H3YYEHHBIX
TEXHUYECKUX YCTPOMNCTB, M3MEPUTENIbHBIX npubopoB u
TEXHOJIOTUYECKUX TPOILECCOB INPHU PEUICHUH Y4eOHO-TPAKTHUIECKUX
3a7a4, ONTHYECKUE CXEMBI JUIsl TIOCTPOCHUSI M300paKEHUH B TUIOCKOM

3epKajie U COOMpArOIIeH JINH3e

1.17

NPUBOJUTE TPHUMEPHl (HAXOAWTh HMH(POpPMAIMIO O TpUMepax)
IPAKTUYECKOTO MCIOJIb30BaHUs (PU3NYECKUX 3HAHUM B IIOBCETHEBHOM
KU3HH Ui obOecriedeHHuss 0O€30MacHOCTH Tpu  oOpalieHuu ¢
npudopaMH ¥ TEXHUYECKUMU YCTPOICTBaMH, COXpaHEHUs 370POBbs U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 TIOBE/IEHUS B OKpY Karollel cpeze

1.18

OCYIIECTBIISATh TOUCK MH(GOPMAITUN (PU3UUECKOTO COJIEPKaHUS B CETH
HNutepuer, camocrosiTeabHO (HOPMYIHpPYs TIOMCKOBBIN  3ampoc,
HAXOOUTh  IIYyTH  ONPENENCHHS  JOCTOBEPHOCTHM  MOJYYEHHOU
vHpOpMAIUM HA OCHOBE HMEIONIUXCS 3HAHWUN W JIOTIOJTHUTEIIBHBIX

HUCTOYHHUKOB

1.19

WCTIONb30BaTh TIPW  BBINIOJIHCHUHM YUE€OHBIX 3aJlaHU  HAy4dHO-
MONYJISIPHYIO JIUTEPaTypy (QHU3UYECKOTO COJepaHUs, CHpPaBOUYHbIE
Marepuanbl, pecypchl ceTtu MHTepHer; BiaaeTe npuémMamu
KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3zoBaHus WHGOpMALUU U3 OJHOMN

3HAKOBOI CUCTEMBI B IPYTYIO

1.20

co3ZaBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOIICHHUS Ha
OCHOBE HH(GOpPMAllMU M3 HECKOJBKMX HCTOYHHKOB (PU3UYECKOTO
COJIep’KaHus, MYOIUYHO MPEJCTABISTh Pe3yIbTaThl MPOEKTHOM WU
UCCIIEJIOBATENIbCKOM  JESITeNbHOCTH,  HPHU  3TOM  TPaAMOTHO
UCIIOJIb30BaTh N3YUEHHBIN MOHATUHHBIN anmapar u3y4yaemMoro pasjaena
(UMK U COMPOBOXKJATh BBICTYIJICHHE MpE3CHTAlMEed C y4EToM

0COOEeHHOCTEN AyJUTOpHUH CBEPCTHUKOB

1.21

IIpHU BBIIIOJIHCHUHU y‘Ie6HBIX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ (1)I/ISI/IIIGCKI/IX
IMpoHeCCOB PACIIPCACIIATD 0053aHHOCTH B Ipynmne B COOTBETCTBHUU C
IIOCTAaBJICHHBIMHM  3aJadYaMM, CJICAUTb 3a BbBIIIOJHCHHMCM IIJIaHa
JIENCTBUI U KOPPCKTUPOBATL €TI0, AACKBATHO OLICHUBATH COOCTBEHHBIH
BKJIaA B JACATCIBHOCTb TIPYHIIBI, BBICTpAUBATHL KOMMYHUKATHUBHOC

BSaHMOﬂeﬁCTBHC, MPOABJISAA TOTOBHOCTD pa3peliaTb KOH(l)J'II/IKTBI




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

9 KJIIACC
Kon
Koa sniemenTa IIpoBepsieMble 31€eMEHTHI COAePKAHUSA
pasiena
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe JBHKEHHWE. MarepuaibHas  TOYKa.
' Cucrema orcuéra
8.2 OTHOCHTEITHHOCTh MEXaHUICCKOTO JIBIKECHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
###Par###HepaBHOMEpHOE TPSIMOTUHEHHOE JIBIDKCHHUE.
8.4 CpemHsis ¥  MTHOBEHHas CKOPOCTh Tela  TIpU
HEPaBHOMEPHOM JIBHKCHHUH
8.5 VYckopenue. PaBHOyCKOpEHHOE MIPSMOJIMHEWHOE
' JBUKCHHE
8.6 #H##Par###CBo00 1HOE anenure. OneITe! [ anmnes
#H##Par###PaBHOMEPHOE JBMKEHHE 110 OKPYKHOCTH.
8.7 [lepmonx m wacrora oOpameHus. JIuHeliHas W yrioBas
ckopocTH. LleHTpocTpeMuTenbHOE YCKOPEHHE
g 8.8 [Tepsrrit 3akoH HproToHa
8.9 Bropoii 3akon HetoToHa
8.10 Tpertwuii 3akon HproToHa
8.11 HH##Par###] [pyuHINIT CYTIEPIIO3UITUN CHIT
8.12 Cuna ynpyrocru. 3akoH ['yka
8.13 ###Par###(Cuna TpeHus: cuUlla TPEHUSI CKOJIbKEHUS,
' CHUJIa TPEHHUS TTOKOS, IPYTUE BUJIBI TPEHHUS
8.14 ###Par###Cuna  TSHKECTU M 3aKOH  BCEMHUPHOIO
' TATOTEHUA. Y CKOpEHUE CBOOOIHOTO MaICHUS
8.15 Hsuxenne  mmaner  Bokpyr  Connma.  Ilepsas
' KOCMMUECKasi CKOpoCTb. HeBecoMOCTh U meperpy3ku
PaBHOBecue MaTepuanbHOM TOUKH. AGCOTIOTHO TBEPAOE
8.16
TEJOo
8.17 ###Par###PaBHoBecHe TBEPAOIO Tela C 3aKPEIUIEHHOU
' OChI0 BpaieHusi. MomeHT cunbl. LleHTp TshkecTn
8.18 Nmnynec Tena. M3Menenne ummynbca. IMIynsc cuiibt




8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#H#HHPar###PeakTUBHOE OBIDKECHUE

8.21

Mexanunueckasi paboTa U MOITHOCTb

8.22

Pabora cun Tsxkectw, ynpyroctd, TpeHus. CBs3b

SHEPTruU U paboTHI

8.23

HOTGHHI/IaJII)Haﬂ OHEPIrusia TCIIa, noaHsATOIO Hazg

MOBEPXHOCTHIO 3eMJIU

8.24

[ToreHnmanpHas SHEPIUs CKATON NIPYKUHBI

8.25

##tPar#H#Kunernueckass ~ sHeprus.  Teopema o

KMHETHYECKOW SHEPIUU

8.26

HiHtPar#HH#3aKkoH cOXpaHEHUsI MEXaHUYECKOW SHEPTruu

8.27

[IpakTnueckue pabOTHI:

Onpenenenne cpeaHell CKOPOCTH CKOJIBKEHUS Opycka
WU JIBIDKCHHUS IMapuka TO HAKJIOHHOW TIJIOCKOCTH.
Onpenenenrne yCKOPEHHS Tejla MPU PABHOYCKOPEHHOM
JIBM>KEHUH 110 HAKIIOHHOM MIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU NpH
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TruMOTE3bl: €CIM TPH PABHOYCKOPEHHOM
JIBUKEHUHM 0€3 HaualbHOW CKOPOCTU IYTH OTHOCSTCS
KaK psJ  HEYETHBIX YHCEN, TO COOTBETCTBYIOIINE
POMEXKYTKH BPEMEHH OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTU CUJIbI TPEHUS CKOJIBKEHUS
OT CWiIbl HOpMalibHOro JaBjieHus. OmnpeneneHue
kodpduueHTa TpeHUs CcKoJbxkeHus. OnpeneneHue
xEcTKkocTH TpyXuHbl. OmpeneneHue padOTHl CHIIBI
TpeHHs] TP PABHOMEPHOM JBIDKEHHU Tela [0
TOPU3OHTAIBHON mMoBepxHOCcTU. OmnpeneneHue padOTHI
CHWJIBI YIIPYTOCTHU MPHU MOIBEME Ipy3a C UCIOJIb30BaHUEM

HCIIOABMKHOI'O M IIOABMXXHOI'O OJIOKOB

8.28

du3znyecKkue sBICHUS B npupoJec: MpUuinBbl U OTIIMBBI,
JABMKCHUC IIJIAHET ConHeyHoMn CUCTCMBbI, PCAKTHUBHOC

ABUIKCHUC KUBBIX OPraHu3MOB

8.29

Texnuueckue YCTpOﬁCTBaZ CIIMAOMETD, JaTYUKH

IMOJIOKCHHA, paCCTOAHNA U YCKOPCHU A, PAKCTLI

MEXAHUWYECKHME KOJIEBAHWA 11 BOJIHBI

9.1

Konebarensuoe JABHIKCHHC. OcHOBHBIE XapaKTCPpHUCTUKU




KOJIe0aHUi: TIepro/I, YacTOTa, aMILIUTY 1A

9.2

Maremarnueckuit u NIPYXKUHHBIN MAasITHUKHU.

[IpeBpaienue 3Heprun Mpu KoaeOaTEIILHOM JBHKCHUN

9.3

3aryxaromue kojeOaHus. BpIHyXaeHHBIE KOJIeOaHUS.

Pe3onanc

9.4

Mexannueckue BoaHBI. CBOICTBA MEXAHUYECKUX BOJIH.
[IpomonbHbIe W TIONEpeYHbIE BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTb €€ pacrpocTpaHeHus. MexaHN4eCKUE BOJIHBI B

TBEPAOM TeJIe, CEICMUYECKUE BOJTHBI

9.5

3ByK. 'poMKOCTB U BbIcOTa 3ByKa. OTpakeHHE 3BYyKa

9.6

WNudpa3Byk u yapTpa3Byk

9.7

[IpakTnueckue pabOTHI:

Omnpenenenne 4YacTOTHI W TEpHOJIa  KOJICOAHUI
MaTeMaTUYECKOTO MasITHUKA.

Omnpenenenne 4YacTOTHl W TEpHOJIa  KOJICOAHUH
MPY>KUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH — TepHOJa  KoJieOaHWH
MOJBENICHHOTO K HUTH Tpy3a OT JJIWHBI HUTH.
HccnenoBanue 3aBUCMMOCTH — TMepuoja  KoJieOaHH
NPY)KHHHOTO MasTHUKa OT Macchl Tpy3a. IIpoBepka
HE3aBUCHUMOCTH nepuo/ia KoJIeOaHMi rpys3a,
MOJBEIICHHOTO K HHUTH, OT MAacChl Ipy3a M KECTKOCTH

npyXuHbl. M3MepeHue yckopeHusi CBOOOHOTO MaleHUsS

9.8

duznyeckue SBJICHHUS B mpupoac: BOCHPHUATUC 3BYKOB
JKUBOTHBIMU, 3CMIJICTPACCHUC, celicMHU4YecKure BOJIHBI,

OyHaMH, 5X0

9.9

Texuuueckue YCTpOﬁCTBaZ 9X0JIOT, HCIIOJIb30BAaHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

OJIEKTPOMATI'HUTHOE I1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

:‘)HeKTpOMal"HI/ITHOG I10JIC. BHCKTpOMaFHI/ITHBIC BOJIHBI.

104 CBoJCTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [IIkana 37E€KTPOMarHUTHBIX BOJIH
103 OnekTpoMarHuTHas mnpupona cera. CKOpoOCTh CBeTa.
. BouiiHOBBIE CBOICTBA CBETA
[IpakTyeckue paboOTHI:
10.4 W3ydyeHne CBOWCTB  JJEKTPOMAarHUTHBIX BOJH C

MOMOIIBI0 MOOMIIBHOTO TenedoHa




®usnyeckue SBIEHUS B NpUpOAE: OHOJOTrHYECKOe
10.5 JeiicTBre BUJIUMOTO, yABTPa(UOIETOBOTO u
PEHTIE€HOBCKOI'O U3JIy4eHUI
106 TexHnueckue yYCTpONCTBA: HCIIOJIb30BAHUE
' JJIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
111 JlyueBas monens cBera. MicTOUHMKM cBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Otpaxenue cBeta. [1mockoe 3epkano. 3akoH OTpaKeHUs
' cBeTa
114 [Ipenomnenne cBeta. 3aKOH MPEIOMIIEHUS CBETA.
' [TonHoe BHYTpEHHEE OTpaKEHUE CBETA
11.5 JInnza. Xox nydel B JIMH3E
116 OnTuueckast cucrema Qoroamnmnapara, MHKpPOCKONa H
' TeJecKona
117 'maz xak onrudeckas cucrema. biaM3opykocTe U
' JAIbHO30PKOCTh
118 Paznoxxenne Genoro ceera B cnektp. OnbiTel HetoTOHA.
' Clio)xeHue CeKTpalibHBIX IBETOB. [{ucnepcus cBera
[IpakTrueckue paboOTHI:
11 #H##Par###lccnenoBanre 3aBUCUMOCTH yIJla OTPaKEHUS
CBETOBOTO JIy4a OT yIJia MaJeHHUs.
###Par###l13yueHne  XapaKTEepUCTUK  HM300paKEeHUS
npeaMeTa B INIOCKOM 3epKalie.
#HH#HPar###ccnenoBanue 3aBUCUMOCTH yriia
PENOMIICHUSI CBETOBOTO Jy4a OT Yrila MajgeHus Ha
119 TPaHHULIE «BO3AYX — CTEKIIOM.
. ##HtPar#Ht#lonyueHne U300paKeHH € TIOMOIIBIO
coOuparole JTUH3BL
##HtPar#H#Onpenenenre  (POKyCHOrO pacCTOSHUS |
ONTUYECKOH CUIIBI cCOOMparoIel TNH3HI.
HHPar#H##ONBITEL 10 Pa3NIOKEHHI0 OeJoro cBera B
CIIEKTD.
H#HPar#H##ONBITHl 110 BOCIPUATHIO 1[BETa IIPEIMETOB
Py UX HAOIOICHUHN Yepe3 IBETOBbIC (DUITBTPHI
11.10 ®dusnueckue sBIEHUs B mpupoje: 3atMeHus CoiHua u
' JlyHbl, 1IBeTa Tel, ONTUYECKHE SBICHUS B arMmocdepe




(uBeT HEOa, pedpakius, pagyra, MUPax)

111 TexHuueckue yCTpOMCTBA: OYKH, [IEPUCKOTI,
' (doToanmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBIE SABJIEHUA
121 OmnbiTel Pesepdopna u 1utaHerapHas MoOZETb aToOMa.
' Monens aroma bopa
129 Hcnyckanne u moriomeHue cBera aroMoM. KBaHTBHI
. JInnelyaTele CIIEKTPBI
12.3 PagnoaxtuBHOCTE. Anb(a, 6eTa- u raMMa-u3Iy4eHus
194 Crpoenue atomHoro sapa. HykimonHas Mojenb
' aTOMHOTO sapa. M3oTonsl
125 PannoaktuBHele npeBpamenus. [lepuon nosrypacnana
' ATOMHBIX s7Iep
126 SnepHble peakuuu. 3aKOHBI COXPAaHEHHUs 3apsA0BOrO H
' MAaCCOBOI'O YHCEN
12.7 DHeprus cB3U aTOMHBIX sijiep. CBsA3b MacChl U SHEPTUU
198 Peakuuu cuntesa u aenenus saep. MctouHuku sHepruu
19 ' CounHiia 1 3831
129 Snepnas  sHepretuka. JlelicTBUE — paaMOaKTUBHBIX
' W3JIy4CHHI Ha )KUBBIE OPTaHU3MBI
[IpakTrueckue paboOTHI:
Habnronenne CrulomHBIX M JIMHEHYAThIX CHEKTPOB
12.10 U3JIy4YEHHUS.
HccnenoBanue TPEKOB: U3MEPEHUE YHEPIUU YACTHLIBI 110
TOpMO3HOMY TTyTH (110 (hoTOTpadusim).
N3mepenue pagnoakTuBHOro poHa
®dusnueckue SBJICHUS B NPUPOJE: €CTECTBEHHBIN
pPaANOAKTUBHBIN ¢boH, KOCMUYECKHE Ty4H,
12.11 paJMOaKTUBHOE W3Iy4YeHUE MPUPOIHBIX MHUHEPAJIOB,
JEUCTBUE PAAUOAKTUBHBIX H3IYy4€HUH HA OpraHu3M
YeJI0BEKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

I/IHJII/IBI/IILyaJ'ILHHﬁ JO3UMCETP, KaMEpa Bunscona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIETO OFPA30OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yibTaTam 06a30BOro
YPOBHSI OCBOEHHSI OCHOBHOI1 00pa30BaTe/IbHOIl MPOrpaMMbl
OCHOBHOTI0 0011ero o0pa3oBanus Ha ocHoBe PI'OC

[lonumanne posm  ¢U3MKM B  HAyYHOM  KapTHHE  MHUpa;
chopMUPOBAaHHOCTHh 0a30BBIX MPEACTABICHUIA O 3aKOHOMEPHOU CBSI3HU
U T03HAaBAEMOCTH SIBJIEHUM NpPUPOJBI, O pOJIM OSKCIEPUMEHTa B
¢uszuke, o cucreMooOpasyoueld poau (QU3MKK B PA3BUTHHU
€CTECTBEHHbIX HAayK, TEXHHKHM M TEXHOJIOTMH, 00 3BOJIOLUHU
(bM3UYECKUX 3HAHWN W UX POJIM B IEJIOCTHOM €CTECTBEHHOHAYYHOM
KapTUHE MHpa, O BKJIAJ€ POCCUHUCKUX U 3apyOeXHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKHU, OOBICHEHUE MPOIIECCOB OKPYKAIOIIErO

MuUpa, pasBUTHC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEHIECTBO W IIOJIE), O JBIKCHHUU Kak
crioco0e CyIIecTBOBAaHUS MaTEPHH, 00 aTOMHO-MOJIEKYJIIPHON TEOPUH
CTPOCHHUS BEIIECTBa, O (U3NYECKOH CYNIHOCTH SIBICHUH MPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMArHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBICHUS 11O OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIONIUX JAHHOE (PU3HYECKOE SIBIICHHE;
YMEHHUE pacliO3HaBaTh MPOSBICHAE U3YYCHHBIX (PU3UUECKUX SBICHUN
B OKpYXalOIleM MHUpEe, BBIJIEISAS WX CYIICCTBCHHBIC CBOWCTBA

(TIpu3HAaKM)

Bnagenue ocHoBaMM NOHSATHUMHOTO araapara u CHMBOJIMYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIB30BAHWUC HX JIA PCHICHUA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTECpHU30BaTb CBOMCTBA TCII, (1)I/IBI/IIIGCKI/IG SIBJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHLIC CBOICTBA T€I U (I)I/IBI/ILIGCKI/IC SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOTO IIO3HAHUA C YYETOM
coOnrofieHns mpaBuil 0€30MacHOrO Tpyaa: HaOmroneHue (U3NYECKUX
SIBJICHUI

YMEHHE CaMOCTOSITENILHO COOMpPATh SKCIEPUMEHTAIbHYIO YCTAaHOBKY
13 JaHHOTrO Habopa oOOpydOBaHUS MO MHCTPYKIIHMH, OMHUCHIBATH XOJI

OIIbITA U 3aIlTUChIBATDH €TI0 PC3YJIbTAThI, (I)OpMy.]'II/IpOBaTL BBIBObI;




MPOBEACHUE MPSAMBIX U KOCBEHHBIX U3MEPEHUH (PH3NUECKUX BEITUYNH:
YMEHHUE IUIAaHUPOBATh HM3MEPEHUs, CaMOCTOSATEIBHO coOMpaTh
OKCIICPUMEHTAIIBHYI0  YCTaHOBKY II0 HMHCTPYKLUH, BBIYUCIIATH
3HAQYCHHWE BEIUYMHBI M aHAIM3UPOBATh IIOJYYECHHBIE PE3YyJIbTaThl C
Y4€TOM 3aJaHHOU MTOTPEIIHOCTH PE3yIbTaTOB U3MEPEHUN;

IIPOBEICHUE  HECJIOKHBIX  JKCIIEPUMEHTAIBHBIX  HMCCIIECJOBAaHUN;
CaMOCTOSAITEIBHO ~ COOMpAaTh AKCHEPUMEHTAJIBHYI0 yCTAaHOBKY U
IPOBOJUTH  HCCJIEAOBAHME  II0  MHCTPYKUMH,  IIPEACTABIATH
MOJIyYE€HHBIE 3aBHCHUMOCTH (PU3MUECKUX BEIUYMH B BHJAE TaOIHIl U
rpauKoOB, yUUTHIBaTh MOTPELIHOCTH, AETIaTh BBIBOJBI [0 PE3yJIbTaTaM

HUCCICIOBaHUA

[lonumanue  XapakTepHbIX  CBOMCTB  (pu3mueckux  Mojenei
(MaTepuanpbHas TOuka, aOCONIOTHO TBEPAOE TEJIO, MOJEITH CTPOCHHS
ra3oB, JKHAKOCTEH ¥ TBEPABIX TeN, IUIAHETApHAs MOJENb aToMa,
HYKJIOHHasT MOJIETTb aTOMHOTO Spa) W YMEHHE TNPUMEHSTh HX JUIS

00BsICHEHUS PU3NYECKUX ITPOLIECCOB

YMmenue 0o0BACHATH (PU3MYECKHE MPOLECChl U CBOWCTBA Tel, B TOM
yyclieé M B KOHTEKCT€ CHUTyallUd MPAaKTHKO-OPHEHTHPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISBIIATh IPUUYUHHO-CIICACTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C OMOPOM Ha M3YUYEHHBIE CBOMCTBA (PU3HUECKUX

SBJIEHUH, PU3NYECKHe 3aKOHbI, 3aKOHOMEPHOCTU U MOJIENN

YMeHnune pemath pacuy€THble 3amaun (Ha Oaze 2 — 3 ypaBHEHHH),
UCTIOJIB3YSl 3aKOHBI W (OpMYNBI, CBSI3BIBAIONINE  (PU3UICCKUE
BEJIMYMHBI, B YACTHOCTH, 3allMCHIBaTh KpPaTKOE YCIIOBUE 3a/a4H,
BBISIBJIAT HEJIOCTAIOIIUE JaHHBbIC, BBIOMPATh 3aKOHBI M (HOPMYIIHI,
HEoOXoUMBbIC Ui €€ PELICHHUs, UCIIOJIb30BaTh CIIPABOYHbBIC JIAHHBIC,
NPOBOJUTh PAcUYEThl U OIEHHBATH PEATUCTHYHOCTH IOJY4EHHOTO
3HAYCHUsI (PU3MUYECKON BEIUYMHBI; YMEHHUE OINPENENATh Pa3MEPHOCTh

(1)I/ISI/I‘IGCKOI\/'I BCJINYHNHBI, HOHy‘IGHHOﬁ IIpHu pCUICHNU 3ada4r

YMeHue XapaKTCPHU30BaTh  IIPUHIUIIbL ﬂeﬁCTBHH TCXHHUYCCKUX
YCTpOﬁCTB, B TOM 4YHCIIe OBITOBBIX HpI/I60pOB, U TPOMBIIIIICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX OINMUCAHUIO, UCIIOJIB3YySA 3HAHUA O
CBOMCTBaxX (I)I/I3I/I‘ICCKI/IX SIBICHUH U HeO6XO,Z[I/IMBIe (1)I/I3I/IIIGCKI/IC

3aKOHOMCPHOCTH

10

VYMeHHe HCIOJIB30BaTh 3HAHUA O (I)I/ISI/I‘-ICCKI/IX SABJICHHUAX B
MOBCEIHEBHOM JKM3HHU  JJIs obecrieueHnss  OE30MMaCHOCTH npu

06paIJ_leHI/II/I C OBITOBBIMH HpI/I60paMI/I )51 TCXHHUYCCKHUMHU




YCTPONCTBAMH, COXPAHEHHUS 3J0pOBbSI W  COOJIOACHUS HOPM
9KOJIOTMYECKOIO IIOBEJIECHHsSI B OKpYXKaloled cpene; MNOHUMaHUe
HEOOXOMMOCTH TNPUMEHEHHs JOCTIKEHHH (U3UKM M TEXHOJOTHH

AJI paliMOHAJIBHOTO IMMPUPOJ0IIOJIb30BaHUSA

11

OnbIT mMOWCKa, TpPeoOpa3oBaHUsl W MPEICTAaBICHHUS WH(GOpPMALUN
(GU3NYECKOTO CONEepKAHUA C HUCHOJIb30BaHUEM HH(OPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTMH; YMEHHME OLICHMBATh JOCTOBEPHOCTH
MOJIyYCHHOW WH(POpPMAIIMM HAa OCHOBE WMEIONIUXCA 3HAHUH U
JOTIOJIHATEIBHBIX ~ MCTOYHUKOB; YMEHHE  MCIOJB30BaThb  IIPHU
BBINIOJIHEHUN Y4YEOHBIX 3aJaHUil HaydHO-TIOMYJSPHYIO JIUTEpaTypy
(u3MUecKOoro cojepxaHus, CIpPaBOYHbIE MAaTE€pPHAJbl, PECYPChl CETU
Wnrtepuer; BrnageHue 0a30BBIMM  HaBbIKaMHM  MpeoOpa3oBaHUs
nHpopMallu¥ W3 OJHOW 3HAKOBOW CHUCTEMBI B JPYTyIO; YMEHHE
co3gaBaTb COOCTBEHHbIE IHCHbMEHHBIE M YCTHBIE COOOIIEHHS Ha

OCHOBE I/IH(bOpMaIII/II/I N3 HECKOJIBKUX UCTOYHUKOB

IHEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWUYECKUE SABJIEHUA

11 Mexannyeckoe JBWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
OTHOCHUTENBHOCTD ABHKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBiKeHue. CpenHss ckopocTb. Dopmyna st

1.2 BBIUHCIICHUS CPEHEN CKOpOCTH: vV = S/t
PaBHOMepHOE TpSIMOJMHEHHOE ABMKEHUE. 3aBHCUMOCTh KOOPAMHATHI Teia OT
BPEMEHH B Clly4ae paBHOMEPHOTO IMPSIMOJIMHEWHOTO JIBHXKEHUS:

13 x(f)=x,+vf
I'padbmkn 3aBHCUMOCTH OT BpPEMEHHM /Jsl TMPOEKIHH CKOPOCTH, TMPOEKIIUU
nepeMenieHusi, IyTH, KOOpPAMHAThl MpPU PABHOMEPHOM MPSMOJMHEHHOM
TBUKEHUT

14 3aBUCUMOCTh KOOpPJMHATHI Te€Jda OT BPEMEHHM B CIIy4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHENHOTO ABMKEHUS:




Sx(f} = 1-':|:|__ * f_ax *

(] By

@opMmyJibl I NPOCKLUHMH IEPEMEIICHUS, MPOEKIUU CKOPOCTH U MNPOCKUUH
YCKOPEHHS ITPU PABHOYCKOPEHHOM MPSIMOJIMHENHOM JIBUKEHUH

2
I
.sx(a‘)=vﬂx-r+ax-?.

U.r('f] =Upx T4, 1,

a.(f)=canst,

2 2 9
Uiy Uty .Sy
I'paduku 3aBuUCHMMOCTHM OT BpeMEHH Uil NPOEKIUU YCKOPEHHUS, MPOEKIUU
CKOPOCTH, IIPOCKLMH I[EPEMELICHUs, KOOPAMHATHI IIPU PAaBHOYCKOPEHHOM

prlMOJ’IHHCﬁHOM JABHUXKECHNU

1.5

CBobGoanoe magenune. Gopmysbl, ONMUCHIBAIOIINE CBOOOJHOE IMaJeHUE Tea TI0
BepTUKAIHM (IBMIKEHHWE Tela BHHU3 WM BBEPX OTHOCHTEILHO TIOBEPXHOCTH
3emnu). ['paduku 3aBucMMOCTH OT BpeMEHH [UIsl MPOEKUUU YCKOPEHHS,
MPOEKIIMM CKOPOCTH W KOOPAMHATHI MpPU CBOOOAHOM TMAJACHUU Tela 10

BEPTUKAIH

1.6

CKOpOCTh PaBHOMEPHOIO JBIKCHHS Tella T0 OKPY)KHOCTH. HampaiieHue
CKOPOCTH.

dopmyna a1 BBIYHCICHUS CKOPOCTH dYepe3 paJuyC OKPY)KHOCTH U IEPHOJ
oOpareHus:

- 2R

HeHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHUC. HaHpaBHeHI/Ie HECHTPOCTPECMHUTCIILHOI'O

YCKOPCHUS. CDOpMy.]'Ia AJI1 BBIYUCIICHUS YCKOPCHUS:

2
o
W R

<D0pMyna, CBA3bIBAIOIIAA MEPUOA U YACTOTY O6paH_IeHI/I$IZ

vol
T

1.7

Macca. [I10THOCTh BeliecTBa. (I>0pMyJ1a JJIL BBIYUCJICHUSA ITJIOTHOCTH .




1.8

Cuna — BektopHas gu3udeckas penuauHa. CIoKeHUe CHIT

1.9

SIBnenue nnepuuu. Ilepssoiii 3akoH HproToHa

1.10

Bropoit 3akon HeroToHa:

—

F=m-a

CoHanpaBleHHOCTh BEKTOpA YCKOPEHHUsI TeJla U BEKTOpa CUJIbI, ICUCTBYIONICH Ha

TCI0

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fz—q =—F1—>z

1.12

TpeHI/Ie IMIOKOSA U TPECHUE CKOJILXKCHUA. d)opMyna JJI BBIYHUCIICHUA MOJAYJIA CHUJIbI

TPEHUSA CKOJIBXKCHUA:

FTIJ:p-N

1.13

Hedbopmarnusa Ttena. Ympyrue u Heynpyrue nedopmanuu. 3aKOH YOPYrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCGMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTI'O TAT'OTCHUSA:

Ty -1
F=G. L _2

Cuna TsHKeCTH. yCKOpCHI/IC CBO60I[HOF0 naaCHUA.
<D0pMyna JJI1 BBIYUCIICHUA CUJIBI TSXCCTH BOIIM3HU IMOBEPXHOCTHU 3emimn: F = mg.

I[BI/I)KGHI/IG IUIAaHET BOKPYT COJ'IHI_Ia. HepBa;I KOCMHYECKad CKOPOCTh.

HesecomocTs n neperpysku

1.15

I/IMHYHLC TCJIa — BEKTOPHAA (1)I/I3I/IHCCKEUI BCIMYHHA.
p=mo

I/IMHYJ'ILC cuctemsbl Tea. MI3MeHeHue HUMITyJIbCA. I/IMHyJ'IBC CHIJIbI




1.16

3aKOH COXpaHEHMsI UMITYJIbCA JJIsl 3aMKHYTOM CHUCTEMBI TE:
D=nyUy +m, U, =const

PeakTtuBHOE NBMKEHNE

1.17

Mexannueckas padota. @opmyrna a1l BBIYUCICHUS Pa0OThI CHIIBIL:

A=Fsoosc

Mexannyeckass MOLTHOCTb:

=4
I

1.18

Kunernueckas u MOTCHIUAJIbHAsA SHCPIrui. d)opMyna JJIs1 BBIYUCIICHUA

KUHETHUYECKON SHEPTUU:

2
E. - n
Ty
Teopema o kuHeTHyeckou sHeprunr. PopMyiia 1j1s1 BEIYUCICHUS TOTEHIIMAIBHO N
SHEpPTruu Tela, MOJHITOro

Hag 3eMuéit:

E,= mgh

1.19

Mexanunueckas OHEPIuUs:
E=E,+E,

3aKoH COXpPaHCHUA MEXaHH4YeCKOM OHCPI'Uu. CDopMyna JJI1 3aKOHAa COXpAaHCHHA
MEXaHH4YeCcKOM OHEPTHUU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHHe MEXaHUYeCKOH OHCPIUuU MpHu HAINYHNH CUJIbI TPCHUA.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE IPABUIIO» MEXAHHKH.
Poruar. Moment cuis: M - Fl.

VYcnoBue paBHOBECHUS phlyara:
M, +M; +..=0
[MoaBwxHbIM 1 HenoABWKHBIH Ooku. KIT/I mpocThIX MeXaHHU3MOB,

n= Anonessas
Aﬂrpaqe:ﬂ:ﬂaﬂ




1.21

[laBiieHue TBEPIOTO TEIA.

@opmyia Ui BBIYUCIICHUS JABJICHUS TBEPIOTO Tena:

_F
p_s"

JlaBnenue raza. ATMocepHOe TaBlicHUE.

FI/IILPOCT&TI/I‘-IGCKOG AAaBJICHUC BHYTPHU KHUJIKOCTH.

@opmyiia Ui BBIYMCICHUS TaBJICHNS BHYTPHU KUIKOCTH:

P=pgh+p_,

1.22

3axoH [lackans. I'mapaBaudeckuii npecc

1.23

3akon Apxumena. dDopmyna A8 ONpENETICHUS BBITAIKUBAIONMIECH CHIIBI,

JNEUCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIAKOCTh WM ra3:

F_jlm_ =pgV

VYcnosue nnaBanus Tea. [lmaBanue CyAOB M BO3QYyXOIlJIABAHUEC

1.24

Mexanudeckne KojeOaHus. AMIUIMTYAa, TEPUOJ M YacToTa KoJieOaHUH.

®dopmyia, CBI3BIBAIOIIAS YaCTOTY U MEPUOJI KOJICOaHUH:

1.25

MaremaTuueckuii W TPYXKUHHBIM MadaTHUKH. [IpeBpamienue »Hepruv mnpu

KOe0aTeIbHOM JABUKCHHNUN

1.26

3aryxaromue konedanus. BeiHyxeHHbIe Konebanus. Pezonanc

1.27

MexaHndecKrue BOJIHEL HpOI[OJ'IBHBIC H IIOIIEPCUYHBLIC BOJIHEI. HJ’II/IHa BOJIHBI KU

CKOPOCTB pacipoCTpaHCHU BOJIHEI:

Lh=v-T

1.28

3BYK. FpOMKOCTb M BBICOTA 3BYKa. OTpaxceHHe SBYKOBOﬁ BOJIHBI Ha I'paHUIC

nByX cpell. MHdpa3Byk U yabTpa3ByK

1.29

Ipakmuyeckue pabomul

N3mepenune cpenHedl IUIOTHOCTH BEILIECTBA; apXMMENOBOM CHIIBL; JKECTKOCTH
NPYXUHBI, K03(duIimeHTa TpeHus CKOJIbXKEHHs; paOOThl CHIIBI TPEHUS, CHJIIbI
YIPYrOCTH; CpeAHel CKOPOCTH JBHXKEHHs Opycka MO HAKJIOHHOW IJIOCKOCTH;
YCKOpeHUs: Opycka Npu JBI)KEHHM 1O HAKIOHHOW IUIOCKOCTH; YacTOThl H
nepuosa KoiebaHMH MaTeMaTHYecKoro MasiTHUKA; 4YacTOThl M IEepHoAa
KoJie0aHUH MPY>KUHHOTO MasTHUKA; MOMEHTa CHJIbI, JEUCTBYIOLIEr0 Ha phlyar;

pa6OTLI CHUJIbl YIIPYTrOCTHU IIpU oabEME I'py3a € NOMOIIbIKO HCEIIOABUKHOI'O




610Ka; pabOTHI CUIIBI YIPYTOCTH MPU MOIBEME TPy3a C MOMOIIBIO TOABHKHOTO
O1oKa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOH CHIIBI OT 00BEMa MOTPYKEHHON
aCTu T€jaa U OT INNIOTHOCTH KUJIKOCTH, HE3aBUCHUMOCTHU BBITaJIKHBaIOHICﬁ CHJIbI
OT MAcCChI T€Jia; CHJIbI TPCHUS CKOJIBKCHUSA OT CUJIBI HOPMAJIBHOTO JAABJICHUSA U OT
polla MMOBEPXHOCTH; CUJIbI YIPYTOCTH, BOZHUKAIOLIECH B MPYKUHE, OT CTENEHU
nedopMauu MPYyKUHBI, YCKOPEHUs: Opycka OT yria HaKJIOHA HaIpaBIISIONICH;
nepuoja (4acToThl) KoJeOaHUM HUTSHOTO MasiTHUKA OT JUIMHBI HUTH; MEpUOaA
KoJieOaHUN NMPYKUHHOTO MasiTHUKAa OT Macchl Ipy3a U KECTKOCTH IPYKHUHBI;
HCCIIEIOBAaHUE HE3aBUCHUMOCTH Mepuojia KoJeOaHU HUTSHOTO MasTHHKA OT

Macchl Tpy3a. [IpoBepka ycnoBUst paBHOBECHSI phlyara

Qusuueckue s6NeHUs 6 npupode: TIPUMEPbl IBIKEHHS C pa3IMYHBIMU
CKOPOCTSIMH B JKHBOW M HE)KMBOU MPUPOJE, IEUCTBUE CHIIBI TPEHUS B MIPUPOJIE U

TEXHUKE, IMPUIHWBbBI W OTIMBBI, JABWXCHUC IIJIAHCT CoJtHeuHOH CUCTCMBI,

130 pEaKTHBHOE JIBUKCHUE JKUBBIX OPraHU3MOB, PhIUard B TN YeJIOBEKa, BIMSHUE
aTMOC(EpHOTO JaBIICHWS HA JKWBOW OpraHW3M, IUIaBaHWE pbIO, BOCIPHUITHE
3BYKOB )KMBOTHBIMH, 3€MJICTPSICCHNE, CEHCMHUECKIE BOJIHBI, IyHAMH, X0
Texnuueckue ycmpoticmea: CIUAOMETP, NaTYUKU TOJOKEHHS, PACCTOSIHUS H
YCKOPEHHS, TUHAMOMETp, NOALIMITHUKK, paKeThl, pblYar, TIOJBIKHBIN U

151 HETIOABMKHBIA OJOKH, HAKJIOHHAS IUIOCKOCTh, MPOCTHIC MEXaHW3MBI B OBITY,

' cooOImaromuecss cocy/pl, YCTPOHCTBO BOJOMIPOBOJA, THIPABIMYECKUH Tpecc,
MaHOMETp, O0apoMeTp, BBICOTOMEp, IOPIIHEBOW HACOC, apeoMeTp, 3XOJIOT,
MICTIOJIb30BAHKE YIbTPa3ByKa B OBITY U TEXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOKEHUSI ~ MOJICKYJISPHO-KMHETHYECKOW TEOPHHM  CTPOCHUS

2.1 BemecTsa. Mozenu TBEPIOTO, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUI BEIECTBA.
Kpucrammyaeckue u amopgHsle Tena

. JlBwxkenue yactul BemecTBa. CBs3b CKOPOCTHM  JIBMJKEHHS YacTHULl C

' TemriepaTypoii. bpoyHoBckoe npukenue, nuddysus

2.3 CMmaunBaHue M KalWUISIPHbIE SBJICHUS

2.4 TemoBoe pacmMpeHue U cxKaTHe

2.5 TennoBoe paBHOBecHE

26 Buytpennss sHeprus. PabGora u Temuomepenadya Kak CHOCOObI H3MEHEHMS

. BHYTpEHHEH sHepruu

2.7 Bunpl Tenonepenayn: TeIONPOBOJHOCTh, KOHBEKIIMS, U3TyYeHUE

’g HarpeBanne wu oxnaxaenue T1en. KommuectBo — TernoTsl.  YiaenbHas

TEIUIOEMKOCTD:




O=cml(t, 1)

2.9

3aKkoH COXpaHCHHUA DOHEPTUH B TCIUIOBBIX ITPOIECCaX. YpaBHeHHe TCIIJIOBOTO

OataHca:

O+0 +..=0

2.10

HUcnapenue u koHzaeHcauus. V3MeHEHUE BHYTPEHHEH SHEPrUM B MPOLIECCE
ucnapeHuss W KoHAeHcauuu. KumeHuwe KUIKOCTH. YAelbHas TeroTa

napoo6paszoBanus: L = Q/m

2.11

BiraxxHOoCTB BO311yXa

2.12

[InaBnenne wu kpuctamsanus. l3MeHeHMe BHYTPEHHEH DJHEpPruM IIpH

IIaBJICHUHN U KPpUCTAJJIN3allH. YJICJ'II)HaSI TCIIJIOTA IIJIaBJICHHUA:

2.13

BuyTpeHnHsis sHeprusi cropaHusi TOIUIMBA. Y AeTbHAs TEIIOTa CrOpaHus TOIUIUBA:

q=Q/m

2.14

[Tpunnume! padoTe! TeroBeix Apuratenei. KI1J[ TermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

N3mepenue yaenbHON TEMIOEMKOCTH METAITMYECKOTO IWJIMHIPA; KOJIMYECTBa
TEIUIOThI, MOJY4YEHHOTO BOJOW KOMHATHOM TeMmIeparypbl (QUKCUPOBAHHOMN
Macchl, B KOTOPYIO OIIYIIEH HAarpeTbli UWIMHIpP;, KOJMYECTBA TEIUIOTHI,
OTJIaHHOTO HAarpeThiM LUIUHAPOM, MOCJE OMYCKAaHUs €ro B BOJY KOMHATHOM
TEMIEPATypbl; OTHOCHUTEIBHONW BIAXKHOCTU BO3AYXa; YICIbHOW TEIIOTHI
IJIaBieHUs Jbaa. lccnemoBaHue M3MEHEHMsI TeMIEpaTypbl BOJABI  MPHU
Pa3IUYHBIX YCIOBUSX; SIBJICHUS TEIIOOOMEHa NpU CMEIIMBAHUU XOJOJIHOU U

rOpr‘Ieﬁ BOJIbI; IIpOoLECCa UCIIapCHUA

2.16

Qusuueckue sA61eHUs 8 npupooe. TIOBEPXHOCTHOE HATKEHHE M KaNMUISIpHbIE
SIBJIICHUS B INIPUPOJE, KpPUCTAJLIBl B mpupoae, usinydeHue ConHIa, 3aMep3aHue

BO/I0EMOB, MOPCKHE OpH3bl; 00pa30BaHUE POCHI, TYMaHa, HHEs, CHETa

2.17

Texnuueckue ycmpoticmea. KalWUIApbl, IPUMEPbl UCTOIb30BaHUS KPUCTAIUIOB,
XKUAKOCTHBIM TEPMOMETp, JAaTUMK TEMIEPATypbl, TEPMOC, CUCTEMA OTOILIEHUS
JIOMOB, THIPOMETPBI, IICUXPOMETP, MapoBasi TypOUHA, ABUraTelb BHYTPEHHETO

CrOpaHus




OJIEKTPOMATI'HUTHBLIE ABJIEHUA

3.1 OnexTpusanus Teil. J[Ba BUa 3JIEKTPUUECKUX 3apsiioB

3.2 B3aumonelictBue 3apspkeHHbIX Tedl. 3akoH Kynona

3.3 3aKOH COXpaHCHHS YJICKTPUUECKOTO 3apsiia

34 Onexkrpuueckoe mnosie. Hanpsoxk€HHOCTh anekTpudeckoro mnois. IIpuHuun
CYNEPIO3ULUH IEKTPUUECKUX T0JIEH (HAa KaUECTBEHHOM YPOBHE)

35 Hocurenn osnexrpuyeckux 3apsaoB. /[lelicTBHE DIIEKTpUYECKOro MO  Ha
aneKTpudeckue 3apsiibl. [[pOBOHUKY U AUAIEKTPUKH
[TocrostHubIM 2nekTpudecKkuid ToK. JlecTBus anekTpuueckoro Toka. Cuiia Toka.
Hanpsixenue.

3.6 I =q/t,U=Alq
DNEKTpUUYECKOE COMPOTUBIIEHHE. Y AETbHOE SJIEKTPUUECKOE COITPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma 151 yuactka sekrpuyeckoit nemu: | = U/R
[TocnenoBarenpHOE COCMHEHNE IPOBOIHUKOB:
I,=I,; U=U,+U,: R=R +R,

3.9 [TapannenbHoe COeAMHEHHE TPOBOAHUKOB PABHOTO COIIPOTHBIICHHUSA:
U=U;:;I=I+1,;R=—.
CMeniaHHbIe COEIMHEHUS IPOBOJHUKOB
PaboTa u momHOCTS AekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH Jlxoyns — Jlenua:

3.11 2
O=I-R-t

312 OnelT Opcrena. MarHuTHOe Mojie NPSMOro IMPOBOJHMKA C TOKOM. JImHumM
MarHuTHOM MHAYKLUU

313 MaruutHoe 10JI€ TOCTOSIHHOTO MarHuTa. B3auMonelcTBHE NOCTOSHHBIX
MarHuToOB

3.14 JleificTBME MarHUTHOT'O MOJIsL HA IPOBOJIHUK C TOKOM

3.15 Oneitel @apanes. SABneHue snekTpoMarHuTHOM MHAYKIUU. [IpaBuio Jlenna




Ipakmuyeckue pabomul

W3mepenue  3I€KTPUYECKOIO  CONPOTHUBIIEHUS  PE3UCTOPA;  MOLIHOCTH
AJIEKTPUUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

UccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa, BO3HHUKAIONIETO B IPOBOJIHUKE

(pe3ucTopsbl, TaMIIOYKa), OT HAMPSHKEHUSI Ha KOHIIAX MTPOBOJJIHUKA; 3aBUCHMOCTH

316 COTIPOTHBIICHUS OT JUIMHBI MPOBOTHUKA, TUIOIIAN €T0 TOMEePEYHOT0 CEUCHUsS U
yII€ABHOTO COIPOTUBIICHHUS.
[IpoBepka mpaBuia A MEKTPHUECKOTO HANPSDKEHUS MPH TOCIEI0BATEIHHOM
COCIMHEHUU TMPOBOJHHUKOB; TMpaBWJIA IS CHJIBI 3JICKTPHUYECKOTO TOKAa IPH
napayieIbHOM COSTMHEHNUHN TIPOBOIHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuueckue sA61eHUs 6 npupoode: DIEKTPUUECKUE SBIEHUS B aTmocdepe,

3.17 AIIEKTPUYECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE TOJie 3eMJIH, Jpeiid MOJIOCOB,
POJIb MAarHUTHOTO TTOJIS JIJIS J)KU3HH Ha 3eMJle, MOJIIPHOE CUSHUC
Texnuueckue ycmpovicmea: 3IEKTPOCKON, aMIEpMETp, BOJBTMETP, pPeocTarT,
CUCTYMK  DIIGKTPUYECKOW  DHEPTUH,  DJICKTPOOCBETUTEIBHBIC  MPHOOPEI,

3.18 HarpeBaTeIbHbIE ANEKTPONIPUOOPHI (ipumepsr), ANEKTPUYECKHUE
MpEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJABHUraTellb IOCTOSHHOTO TOKa,
reHepaTop MOCTOSTHHOTO TOKa

3.19 DnekTpoMarHuTHbIC BOJHBL. [1Ikana 35eKTpoMarHuTHRIX BOJTH

3.20 JlyueBas monens cBeta. [IpsMonnHEtHOE pacipocTpaHEHUE CBETa

3.21 3akoH oTpaxeHus ceerta. [Imockoe 3epkano

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMJICHUS CBETA

3.23 Jucnepcus cBera

3.2 JIunza. Xoxa nydeid B smH3e. POKYCHOE paccTOsiHUE JMH3BI. OnTHUYecKas cuia

' mun3el: D = 1/F

3.25 I'na3 kak ontuyeckas cucrema. OnTudeckue mpruoOpbI
Ipaxmuuecxue pabomoi
#iHtPar#Ht#lI3mMepeHne ONTHYECKOW Cuibl coOuparomieil JTUH3bI, (OKYCHOTO
paccTosinus coOuparolei JTMH3bI (TI0 CBOMCTBY paBeHCTBA pa3MEPOB MPEAMETa U
U300pakeHusi, KOTa MpeAMET PACIOJIOKEH B JBOMHOM (oOKyce), MmoKazarems

3.26 IIPEJIOMIICHUS CTEKIIA.
#H##HPar###llccnenoBanne CBOMCTBA M300pake€HUsI, MOJYYEHHOIO C IMOMOIIBIO
coOuparomieil JTHH3bI, U3MEHEHHs (DOKYCHOTO pPACCTOSHUS JIBYX CIIOXEHHBIX
JIMH3; 3aBUCHMOCTH yIJia MPEJOMIICHUS CBETOBOTO Jyda OT yrjla MajeHusl Ha
TPaHUILIE «BO3JIyX — CTEKIIO»

397 Qusuueckue ssenenus 6 npupooe: 3armenuss ComHua u JlyHsl, nBera Teu,

ONTUYECKHUE SIBJIEHUs B atMocepe (1BeT Heba, pedpakius, paayra, MUPax)




Texnuueckue ycmpoticmea: OYKH, TEpUCKOM, (oToanmapaT, ONTHYECKUE

3.28
CBETOBO/IBI
4 KBAHTOBEGIE SBJIEHUA
41 PamnoaktuBHOCTE. Anb(a-, OeTta-, ramMma-usnydeHus. Peakiuu anbda-u Oera-
' pacnaza
4.2 OmnsiTel Peszepdopna mo paccesnuto anbha-vactui. [nanerapHas Moens atToma
4.3 CocraB atomHOrO sigpa. M30TomsI
4.4 [Iepnon nomypacnaza aTOMHBIX SAEp
4.5 SAnepHble peakiyy. 3aKOHbI COXpPaHEHUs 3apsAJ0BOI0 U MAaCCOBOTO YHCET
Qusuueckue sA6leHUs 6 npupode. ECTECTBEHHBIH paJMOAKTUBHBIA  (OH,
4.6 KOCMHYECKHE JIy4H, pAJMOAKTUBHOE W3JIY4YCHHUE TPUPOJHBIX MHHEPAJIOB,
JIeViCTBUE PaJIMOAKTHBHBIX U3TYUYE€HUI Ha OPTaHU3M YeIoBeKa
47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, HHIMBHIYaTbHBIN JTO3UMETpP, Kamepa

BI/I.]'II)COHa, AACpHad SOHEPreTuka




