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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o (husuke Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHus COCTABICHA HAa OCHOBE MOJIOKEHUIH
u TpeOOBaHMU K pe3ylbTaTaM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTelIbHOIN IMPOTpaMMBI,
npencrasieHHbix B @I'OC 00O, a Taxke ¢ yu€rom QenepanbHOi pabodel mporpaMMbl BOCIHTAHHS H
Konnenmuu npenogaBanus yueOHoTO rpeameTa «Duzmka».
Copmepxanue mporpaMMbl 1O (U3WKE HAMPaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOMN
IPaMOTHOCTH OOYYarOIIUXCs ¥ OPraHu3aINio N3ydeHus (U3MKU Ha JIESITeILHOCTHON OCHOBE. B mporpamme
no (hU3HMKE YYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO mpeamMera B peanusammu TpeboBanmii @I'OC OO0
TUTAHUPYEMBIM JIMYHOCTHBIM M METANpEeIMETHBIM pe3ylibTaTaM OOy4eHHsI, a TAKKe MEXKIPEIMETHBIC CBS3H
€CTeCTBEHHOHAYYHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro 00pa30BaHMs.
[Tporpamma o ¢u3MKe yCTaHABIMBAET paclipeesieHie yaeOHOTO MaTepraa 1o rojam o0ydeHus (1o
KJlaccaMm), IpeiaraeT NpUMEpHYIO MOCIe10BaTeNbHOCTh U3YyUEHHs] TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
MIPEIMETHOTO COAEPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.
[Iporpamma no ¢pusmke pa3paboTaHa C LIEIbI0 OKa3aHUS METOIMUYECKON OMOIIY YYUTEIO B CO3JaHUU
paboyeil mporpaMMbl 10 y4eOHOMY ITPEIMETY.
®u3nKa ABISAETCS CUCTEMOOOPA3YIOIIMM [l €CTECTBEHHOHAYYHBIX YUE€OHBIX MPEJAMETOB, MOCKOJIBKY
(bu3HYecKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, OU0I0THel, acCTpOHOMUEH
u ¢pusnyeckoil reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY MUpa, IPEA0CTaBIseT Haubosee
siCHbIe 00pa31bl MPUMEHEHHS HAyYHOTO METO/1a IO3HAHMSI, TO €CTh CII0CO0a MOTYYeHHsI JOCTOBEPHBIX 3HAHUM
0 MHUpe.
OpHa u3 TIaBHBIX 3a7jad (U3UYECKOTO 00pa30BaHUS B CTPYKType oOuiero oOpa3oBaHusi COCTOUT B
(hopMHUpPOBaHUH €CTECTBEHHOHAYYHOM IpaMOTHOCTH M MHTEpeca K HayKe y OOy4JarouXxcs.
N3yuenue ¢pu3nku Ha 6a30BOM YpPOBHE IpENIoJiaraeT OBJIAJICHUE CIEIYIOIUMU KOMIETEHTHOCTSIMH,
XapaKTepU3YIOIIMMH €CTeCTBEHHOHAYYHYIO TPAMOTHOCTD:
® HayyHO OOBSCHSTDH SIBIICHUS;
® OLEHUBATh U MOHUMATh 0COOEHHOCTH HAyYHOTO UCCIIEIOBAHUS;
® UHTEPNPETUPOBATH JAHHBIE M HCIIOJIb30BAaTh HAy4YHbIE JOKa3aTeNIbCTBA Ui IMOJIy4YeHUS
BBIBOJIOB.
enn wn3yueHuss (HU3MKH HAa YpOBHE OCHOBHOTO 0OmIero oOpa3zoBaHms ompeneiacHbl B KoHienuu
npenojaBaHusi yaeonoro npenmera «dusnka» B 00pazoBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu,
peayn3yIouMX OCHOBHBIE 00IIe00pa3oBaTeNbHble MPOrpaMMBbl, YTBepkIEHHOU pemenueM Komteruu
MunuctepctBa npocsenieHust Poccuiickoit @enepanuu (mpotokoi ot 3 aekadps 2019 r. Ne [1K4BH).
esn nzyyenus Gu3UKu:
e npuoOpeTeHre HHTepeca U CTPEeMJICHHS 00yUJaloLUXCs K HAYYHOMY U3YUEHUIO IPUPO/IbI, Pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEI;

® pa3BHUTHUE MPEJCTABICHUA O HAYYHOM METOJie MO3HaHWS U (OPMHUPOBAHUE HCCIEAOBATEIHCKOTO
OTHOIICHUS K OKPYKAIOIIHUM SIBICHUSM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3y/lbTaTa U3y4yeHHUsI OCHOB CTPOCHHSI MaTEepUU U
(byHIaMEHTAJIbHBIX 3aKOHOB (DU3HKHY;

e (opmupoBaHuE MpEACTaBICHUN O POMU (PU3UKUA AN Pa3BUTHs JPYTUX ECTECTBEHHBIX HayK,
TEXHHUKHU ¥ TEXHOJIOTHUH;

® pa3BUTHE TNPEACTaBIECHUI O BO3MOXKHBIX cdepax Oynymieidl mpodeccHoHaIbHON NesSTeTbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JJaJIbHEHIIEeMy 00YUYEHHUIO B 3TOM HAIIPaBJICHUH.
JlocTiKeHHe ATHUX IeNiell mporpaMmbl Mo (U3MKE Ha YpOBHE OCHOBHOTO oOIIero oOpa3zoBaHHUs
o0ecrieynBaeTcsl pelIeHueM CIeTyIonX 3a1a4:
e npuoOpeTeHHe 3HAaHUM O JUCKPETHOM CTPOECHUHM BEIIECTBA, O MEXaHWYECKHX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e npuoOpeTeHHEe YMEHUIH ONHCHIBaTh U OOBSACHATH (DU3MYECKHE SBJICHUS C HCIOJIb30BaHUEM
MOJTy4EHHBIX 3HAHU;

® OCBOEHHME METOJIOB pELICHHs MPOCTEHIINX PAacUETHBIX 3a/lad C MCIOJIb30BAHUEM (U3MUECKUX
MojieNiel, TBOPUECKUX M MPaKTUKOOPUEHTHPOBAHHBIX 33/1a4;



® Dpa3BUTHE YMEHMI HAOIIONATh IPUPOIHBIC SIBICHUS U BBITIOIHATH OIIBITHI, Ta00paTOpHbIe paboThl U
SKCTIIEPUMEHTAIbHbIE HCCIIEOBAHUS C UCTIOIb30BAaHUEM U3MEPHUTEIBHBIX TPUOOPOB;

e OCBOEHHE NMPUEMOB PabOTHI ¢ HHPOPMaLIKEH (PU3UUECKOTO COAEPKAaHMS, BKIIOYast HHPOPMAIUIO O
COBPEMEHHBIX IOCTHKECHUAX (PU3HMKH, aHATTU3 M KPUTHUECKOE OIICHUBAaHKE HH(POPMALINY;

® 3HAKOMCTBO co chepamu npPodeCCHOHATBHON AEATEIBbHOCTH, CBSI3aHHBIMH C (DU3HKOW, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTHXKEHHUAX (PU3HUECKON HAYKH.

Ha n3yuenue ¢puznku (0a30BbIi ypOBEHB) Ha yPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus OTBOAUTCS 238
4yacoB: B 7 kjacce — 68 dacoB (2 yaca B HeZIeN0), B 8 Kilacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 102
yaca (3 yaca B HEZCIIIO).

[Ipemyaraemerii B mporpamMme 1o (U3WKE MepedeHb J1ad0OpaTOpHBIX pPadOT M OMBITOB HOCHT
PEKOMEHAaTEeNbHBIN XapaKTep, YUUTEIb JeNIaeT BEIOOP MPOBEACHUS J1a00paTOPHBIX pabOT U OIBITOB C yI4ETOM
WH/IMBUYAIBHBIX OCOOCHHOCTEH OOYUYalOIIMXCsl, CIIMCKA SKCIIEPUMEHTAIBHBIX 33aJaHHM, MpelaraéMbIX B
paMKax OCHOBHOTO TOCYIapCTBEHHOTO K3aMeHa 1o (hU3HKe.

COJAEPKAHUE OBYYEHUA

7 KJIACC

Pa3znen 1. ®u3uka u €€ poJsib B NO3HAHUM OKPY:KAKOIIEro MUpa.

dusnka — Hayka o mpupoje. ABiaeHus npupoapl. OU3NUecKUe SBICHUS: MEXaHUYECKUE, TETUIOBHIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIC.

Odusndeckue BenuuuHbl. M3mepenne ¢usnuecknx BenwmumH. Ousnueckue mpubdopsl. [lorpemHocTts
n3MepeHnil. MexayHapoaHas CUCTEMA €IUHUIL.

Kak ¢uszuka u apyrue ecTECTBEHHbIE HAyKH HW3YYalOT MPUPOAy. ECTECTBEHHOHAaydHBIH METON
MO3HAHUs: HAOJI0IeHHE, IOCTAHOBKA HAYYHOT'O BOIIPOCA, BBIABM)KEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
runores3, o0bsicHeHNe HabmonaeMoro sBiaeHus. Onrucanue GU3NYECKUX SIBJICHUHN C TOMOIIBIO MOJIETCH.

Hemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, JEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. ®usnueckue mpuOOPHI U MpoLEaypa MPAMBIX U3MEPEHHUI aHAJIOTOBBIM U IIU(PPOBBIM IPUOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre UeHbI JeJIeHUs KAl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEA.

Onpenenenue pa3MepoB MAJIbIX TEJ.

N3mepenue Temneparypsl py MOMOILU KUJKOCTHOTO TEPMOMETPA U AATUMKA TEMIEPATYPHI.
[IpoBenenue wmccneaoBaHusl MO NPOBEPKE THUIIOTE3bI: JAIBHOCTh MOJETA HIAPHUKA, IYHIEHHOIO
TOPU30HTAIIBHO, TeM 00JIbIlIe, YeM 0OJIbIlIe BHICOTA ITYCKA.

Pa3znea 2. [lepBoHayanibHble CBeJIeHUS 0 CTPOEHUU BelllecTBA.

CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. OMbITHL, TOKa3bIBAOIINE JUCKPETHOE CTPOCHUE
BEILIECTBA.

JIBrxenue yactuil BeniecTBa. CBs3b CKOPOCTH JBHMKEHHSI 4acTHUI] ¢ Temmeparypoil. bpoyHoBckoe
nBuxkenue, nuddysus. BzanmoaelicTBre 4acTuIl BEIeCTBa: MPUTSHKEHUE U OTTAIKHUBAHUE.

ArperaTHble COCTOSTHHSI BEII[ECTBA: CTPOCHHE Ta30B, KUAKOCTEH M TBEPIBIX (KPUCTAIITMYECKUX) TE.
B3anMocBs13bp MeX/1y CBOMCTBaMU BEILIECTB B Pa3HbIX arperaTHBIX COCTOSHUSX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OcOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

emoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JABIKEHUSI.

2. HaGmronenue nuddys3un.

3. HaGmronenue siBneHui, 00BACHAIOMIUXCS MPUTHKEHUEM WA OTTAJTKMBAHUEM YaCTHIl BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHueM (poTorpaduii).

2. OmbITHI IO HAOIOICHUIO TETIOBOTO PACIINPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBUS CUT MOJIEKYISPHOTO MPUTSIKEHUS.

ok wnNeE



Paznen 3. /IBuskeHue U B3auMo/ieiicTBHE TeJl.

Mexanuueckoe aBuxeHue. PaBHomepHoe u HepaBHOMeEpHOE JBHKeHUE. CKkopocTh. CpeHsisi CKOPOCTh
MIpU HEPAaBHOMEPHOM JBUKEHUU. PacuéT myTu U BpeMeHHU JIBHKEHHUSL.

SIBnenue wuHepuuM. 3aKOH HHepUMM. B3aumoneilcTBHEe Ten Kak IMPUYMHA W3MEHEHUS CKOPOCTH
NBIKEHUs Tell. Macca kak Mepa HHepTHOCTH Tena. [noTHocTs BemecTBa. CBsA3b MIIOTHOCTH C KOJIMYECTBOM
MOJIEKYJI B €/IMHUIIE 00bEMA BEIIECTRA.

Cuna kak xapakTepucTUKa B3auMojeiicTBus ten. Cuiia ynpyroct u 3akoH I'yka. 3mepenue cuisl ¢
MOMOIIIBIO IMHAMOMeETpa. fIBJieHHE TATOTEHUS M cwiia TshkecTH. Cuila TSHKECTH Ha JIpYrux mianerax. Bec
tena. Hesecomocts. CliojkeHHE CUII, HallpaBJIEHHBIX MO OJHOW mpsiMoi. PaBHoxelicTByromas cun. Cuna
TpeHus. TpeHue CKONIBKEHHS U TpeHUe Mokosi. Tpenue B Mpupojie U TEXHUKE.

Jemoncmpayuu.

Habmoienne MeXaHu4eCKOTro IBHKCHHUS Tella.
N3mepenue ckopocTy MPSMOTMHEHHOTO TBHXKCHHS.
Habntonenue siBJaeHUs] HHEPIUH.
HaGnronenue nsmMeHeHus CKOPOCTH MPU B3aUMOICHCTBHUH TEJL.
CpaBHEHHE MacC TI0 B3aUMOJICHCTBHUIO TEJL.
CrnoxxeHue Cul, HalpaBJIEHHBIX M0 OJIHOM MPSIMOA.
ﬂaﬁopamopnbze padomot u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBIKCHHUS (ITApHKa B )KUIKOCTH, MOJCIN AJIEKTPUIECKOTO
aBTOMOOWJIS M TaK J1ajee).
2. OmnpeneneHue CpeaHEH CKOPOCTH CKOIBKEHHS OpyCKa WM IIapyKa 10 HAKJIOHHOW IIOCKOCTH.
Ompenenenure MIOTHOCTH TBEPOTO TeEa.
4. OnbIThI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD PACTSDKEHUS (A€ OopMaIiiy ) TPY>KHHBI OT MPUIIOKEHHON
CHJTBL.
5. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIBI TPEHHUS CKOJIBXKEHHS OT Beca Tejla U Xapakrepa
COIPUKACAIOIINXCS] TOBEPXHOCTEM.

Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JHasnenue. CriocoObl yMEHBIIICHUS ¥ YBEIMYCHHS NaBiieHus. JlaBiaeHue raza. 3aBUCUMOCTh JaBICHUS
raza or o0béMma, Temmneparypsl. [lepenada maBieHus TBEPABIMH TEJIaMH, XHUIKOCTIMHU M Ta3aMH. 3aKOH
[Tackans. [THeBMaTnueckre MamuHbL. 3aBUCHMOCTh JABJICHUS KUJIKOCTH OT TIIYyOMHBI. [ MapocTaTHUecKuit
napaaokc. CooOmiaronuecs cocyibl. [ napaBindeckue MEXaHu3Mbl.

Atmocdepa 3emaun u armochepHoe maBieHue. [IpuunHBI CylecTBOBaHUS BO3AYIIHOW 0O00JIOYKH
3emuu. OnbiT Toppuuemm. M3mepenne atMmochepHOro JaBieHus. 3aBUCUMOCTb aTMOC(EpHOTO AaBICHHS OT
BBICOTBI HaJl ypoBHEM Mops. [IpubGopsl 11t u3MepeHus: aTMOC(hEpPHOTO TaBJICHHS.

JleiicTBHE )KUAKOCTH U Ta3a HA MOTPY)KEHHOE B HUX TeJIO. BeiTankuBaromas (apxuMe10Ba) cuiia. 3aKoH
Apxumena. [naBanue ten. Bo3nyxoriaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[Tepenaua naBiieHUs KUJIKOCTHIO U Ta30M.

CooOmaromuecst COCypl.

I'mnpaBauyeckuil mpecc.

[IposiBieHne necTBUsS aTMOC(HEPHOTO JTABJICHHUS.

3aBUCUMOCTD BBITATKUBAIOIIECH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH Tella U MIIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BHITECHEHHOU KUIKOCTH.

VYcnoBue miaBaHus TeN: IUIABaHUE WIM TMOTPYKEHHE Tell B 3aBUCUMOCTH OT COOTHOIIEHUS

TJIOTHOCTEH TeJla U KUJKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1. HccnemoBaHue 3aBUCUMOCTHU Beca Tella B BOJIe OT 00bEMa NMOTPY>KEHHOH B )KUAKOCTh YaCTH Tela.

2. OmnpeneneHue BHITAIKUABAIOUIEH CUIIBI, IEUCTBYIONIEH HA TEJIO, MOTPYKEHHOE B KUJIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIECH CHUIIbI, AEMUCTBYIOIIEH Ha TEJNO B )KUAKOCTHU, OT MACChI
Tena.

4. OnbIThl, JAEMOHCTPUPYIOLIKUE 3aBUCUMOCTb BBITAJIKMBAIOIIEH CHJIBI, JCUCTBYIOIIEH Ha TEJIO B
KUAKOCTH, OT 00BEMA MOTPYKEHHON B KUAKOCTh YACTH TENA U OT TIOTHOCTHU KHJIKOCTH.

ok wNE
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5.

KonctpyupoBanue apeomerpa WM  KOHCTPYHMpPOBaHHME JIOAKM U OIpPEICIICHHE

IPy30I10JbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.
Mexanunueckasi pabota. MOITHOCTb.

[IpocThle MeXaHM3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. IlpaBmio paBHOBecHs pblyara.
[IpumeneHne mpaBuiia paBHOBECUS phlyara K ONOKy. «3osoToe mpaBmio» MexaHuku. KIIJ[ mpocteix

MECXaHU3MOB. HpOCTI)IC MCXaHU3MbI B 6I>ITy U TCXHHUKE.

Mexannueckas OHEPIrus. Kunernueckas u IMOTCHIMAJIbHAs SHCPIrusd. HpeBpaHICHI/IC OJHOro BHAA

MEXaHUYECKOUN PHEPTUU B IPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.
Jemoncmpayuu.

1.

[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Omnpenenenue pabOThl CUJIBI TPEHUS NPU PAaBHOMEPHOM JBMKEHMM Tejla IO TOPU30HTAIBHOMN
MTOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUI paBHOBECHS pblyara.
3. HNsmepenne KIIJ] HakTOHHOM MJIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHECHHSI MEXaHUYECKOW SHEPTUU.
8 KVIACC

Pa3gea 6. TemjioBbie IBJICHUS.

OcCHOBHBIE MOJIOKEHHUSI MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH CTPOEHUS BelecTBa. Macca u pa3Mepsl
ATOMOB U MOJICKYIIL. OHI)ITBI, MOATBCPKAAOIITHNE OCHOBHBIC IMOJIOKCHUS MOHeKyHHpHOKHHeTquCKOﬁ TCOpUH.

Mopnenu TBEPIOTO, )KUJIKOTO U ra3000pa3HOro cocTosiHUM BemecTBa. Kpucrannuyeckue u aMopQHbie
tena. OObsICHEHHE CBOMCTB Tra3oB, XUAKOCTEH M TBEPABIX TEI HAa OCHOBE IMOJIOKEHUH MOJIEKYISIPHO-
KMHEeTH4YecKkoi Teopun. CMadrBaHUe U KallWJUIApHbIE IBJIEHUS. TeI0BOe pacIMpeHue U CKaTHe.

Temneparypa. CBsi3b TemIepaTypbl CO CKOPOCTBbIO TEIJIOBOTO JBIKEHHUS 4YacTUll. BHyTpeHHss

sHeprusi. CriocoObl M3MEHEHUsT BHYTPEHHEHW SHEpruu: TeIulonepenadya M coBeplieHue padoTol. Bumbl

TCIIONEpCAaAYH: TEIJIOMPOBOAHOCTh, KOHBEKIN A, U3JTYYCHHUC.

KonmuecTBo TENIOTEHL. YIIGJ'IBHaH TEIMIOEMKOCTh BEILIECTBA. TemnooOMeH U TEMIOBOE PaBHOBECHC.
VpaBHeHHe TemaoBoro oananca. IlmaBiaenue u OTBCPACBAHUC KPUCTAJUIMYCCKUX BCUICCTB. Y,Z[GJ'IBHaSI TCIJI0Ta
IIJIaBJICHUA. Hapoo6pazoBaHI/Ie N KOHACHCAalus. I/IcnapeHHe. Kunenue. y,[[eJ'IBHaH TCILJI0Ta Hap006p330BaHI/I$I.

3aBHCHMOCTH TEMIICPATYpPhbl KUIICHUA OT aTMOC(l)epHOl"O JaBJICHHA.
BnaxxHocTb BO3ayXa.
9HeprI/I5[ TOIIJIMBA. yI[CJ'IBHaH TEIJIOTA CropaHusl.

[Tpunnumer pabotel TermoBbix auratenei KIIJ[ TemoBoro mpurarens. TemsoBbie ABUraTteaud

3al[uTa OKPYKarolel Cpeibl.
3aKOH COXpaHEHHMS U MPEBPAILCHUS SHEPTUU B TEIUIOBBIX MTPOIIECCaX.
Hemoncmpauuu.

LN WNE
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HaOnronenue OpOoyHOBCKOTO JIBHIKEHHUS.

Ha6monenue nuddysun.

HabmoieHue SBJICHUE CMaYMBaHUS M KAMJUTSIPHBIX SIBJICHHM.

Habimro1eHne TemIoBoro paciuimpeHus Tell.

W3MmeHeHHe qaBiieHHs ra3a Mpyu U3MEHEHUU 00bEMa U HarpeBaHUU MIIH OXJIAXKICHHUU.
[IpaBuna u3mMepeHus TeMepaTypsbl.

Buner Teronepenayn.

OxnaxkJIeHue MpU COBEPIICHUH PaOOTHI.

Harpeanue npu coBepiiieHIN padOThl BHEITHUMH CHUITAMH.

. CpaBHeHI/IC TEIUIOEMKOCTEH Pa3JINYHBIX BCIICCTB.

. Ha6J’IIO,[[eHI/IC KUIICHUS.

. HaGJ’IIO,Z[CHI/IC MOCTOSHCTBA TCMIICPATYPhI IPH IIJIABJICHUH.
13.

Moenu TeIIoBBIX ABUTATEIEN.

Jlabopamopusie pabomot u onvimol.

1.

OnbITEI IO 06Hapy>1<eHmo JIENCTBUS CUII MOJICKYJISIPHOT'O IIPUTSIXKCHU .



2. OmbITHI IO BBIPALMBAHUIO KPUCTAJIJIOB IOBAPEHHOM COJIM UJIM caxapa.

3. OnbITh O HAOIIOEHHUIO TEIUIOBOTO PACUIMPEHHS T'a30B, )KUIKOCTEH U TBEPBIX TEIL.

4. OmnpeneneHue AaBIeHUs BO3/yXa B OasIOHE IIIIPHUIIA.

5. OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JABJICHUS BO3yXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIAKICHUSL.

6. IlpoBepka rumoTe3bl JTMHEWHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUIKOCTH B TEPMOMETPUYECKOMN

TpyOKe OT TeMIepaTyphl.
7. HaOnroneHne W3MCHEHHS BHYTPEHHEW SHEPruW Tella B pe3yNIbTaTe TeIuionepenaadyd M paboThI
BHEIIIHUX CHUJL.
UccnenoBanue siBiieHUs TEIIOOOMEHA MTPU CMEIIMBAHUU XOJIOIHON U TOPSYEH BOIBI.
9. OrmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJIOM MpH TEIJIOOOMEHE C HarpeThiM
METAJUTMYECKUM HTAITUHAPOM.

10. Omnpenienenue yeabHOM TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue mpouecca UCIapeHusl.

12. OnpeneneHre OTHOCUTEIHLHOM BIQXKHOCTH BO3/IyXa.

13. Omnpenienenue yeabHOM TEIUIOTHI MIJIaBJIEHUS JIbJIa.

Pazjnen 7. DilekTpuyeckne U MATHUTHBIE SIBJIEHUS.

Onektpuzarus Ten. J[Ba poja sMeKTpUYECKUX 3apsAnoB. B3zaumMopeicTBre 3apsHKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHUITBI B3aUMOICHCTBUS 3aPSDKCHHBIX TEJI OT BEITUYUHBI 3aPsII0B U PACCTOSTHUS MEXKITY
TeJIaMu).

Onektpuyeckoe moje. Hampsok€HHOCTH  dnekTpudeckoro mois. [lpuHIUn  cynmeprno3unuu
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn »snexTpudeckux 3apsgoB. OJIEMEHTApHBIM 3NeKTpudeckud 3apsn. CTpoeHue artoma.
[TpoBOIHUMKH U TUAAEKTPUKU. 3aKOH COXPAHEHHUSI IIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKHI TOK. Y CITOBUS CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. MICTOUHMKH MOCTOSITHHOTO TOKA.
JIefCTBUSI DIIEKTPUUECKOTO TOKa (TEMJIOBOE, XUMHUYECKOE, MATHUTHOE). DJIEKTPUUECKUN TOK B KUJIKOCTSIX U
rasax.

Onektpuyeckas 1enb. Cuna Toka. DJeKTpuueckoe HamnpsbkeHue. COonmpoTHBICHHE IMPOBOJHUKA.
VYaenpHOE COMpOTUBIICHUE BellecTBa. 3akoH OMa s ydactka nenu. llocienoBatenbHoe U nmapamienbHOE
COEIMHEHUE MPOBOJHUKOB.

Paborta um MomiHOCTH 3yeKTpuueckoro Toka. 3akoH JDkoyma—JleHna. DnexTpudeckue Lenu |
MOTpeOUTENN dIEKTPUUEcKO sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrosiHHBIE MarHuThl. B3anmoielicTBUE MOCTOSTHHBIX MarHUTOB. MarHuTHoe noJie. MarautHoe noiie
3eMiIM W ero 3HadeHue Ui Ku3HU Ha 3emie. OnbiT Opcerena. MarHMTHOE MOJ€ AJIEKTPUYECKOrO TOKA.
[IpuMeHeHne 5SIEKTPOMarHUTOB B TEXHUKE. JlelicTBME MarHUTHOrO IOJI HAa NPOBOJHUK C TOKOM.
DneKTpoABUTraTeNb MOCTOSIHHOIO TOKa. Vcronbp30BaHue 3JEKTPOABUTATENICH B TEXHUYECKUX YCTPOUCTBAX U
Ha TpaHCHOpTe.

Onbitel @apanes. SBiaeHue snekTpoMarHUTHOM MHAyKHMU. [IpaBuio Jlenma. Dnektporeneparop.
CriocoObl OTyYeHHS SIEKTPUUYECKOM SHEPTUU. DIEKTPOCTAHIIUU HA BO30OHOBIISIEMbIX UICTOYHUKAX SHEPTUU.

Hemoncmpauuu.

oo

1. DOnexrpuzanus Tel.

2. /IBa pona 2lEKTpUYECKUX 3apAI0B U B3aUMOJICHCTBUE 3aPSDKEHHBIX TEIL.
3. YCTpOHCTBO U ACUCTBUE DIIEKTPOCKOIIA.

4. DnexTpocTaTHYecKas MHIYKIIHS.

5. 3aKoH COXpaHEHUs HIEKTPUUECKUX 3apsIIOB.

6. IIpOBOJHUKM U JUIIIEKTPUKHU.

7. MonenupoBaHue CUIOBBIX JIMHUN 3JIEKTPUYECKOTO TOJIA.
8. McTOYHMKHU ITOCTOSHHOTIO TOKA.

9. JleucTBUA DIEKTPUYECKOTO TOKA.

10. DnexTpUYECKUi TOK B )KMIKOCTH.

11. T'a30BbIl pa3psn.

12. M3sMepeHue cuibl TOKa aMIIEpMETPOM.

13. M3MepeHue IeKTpUIECKOro HAIPSKEHNS BOJIBTMETPOM.



14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

Peocrar u marazuH cOpOTHUBIICHUH.

BzaumoelicTBrE MOCTOSHHBIX MAarHUTOB.

MoenupoBaHrEe HEBO3MOKHOCTH Pa3IE€JIEHUs TIOJIFOCOB MArHUTA.
MoenupoBaHiEe MAarHUTHBIX MOJIEW MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTHO€ noJie TOKa. DJIEKTPOMAarHur.

JlelicTBME€ MarHUTHOTO TOJISl HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKA.

HccnenoBanue sBIEHUA 3JIEKTPOMArHUTHOM WHTYKLIHH.

OnsiTel Dapanes.

3aBUCUMOCTD HAIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHUS.
DNEeKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnuie padbomuel u onvimel.

ok wnNE

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OMnbITHI 110 HAOJIOICHUIO DJIEKTPU3AIUN TET HHAYKIIMEH U MPU COMPUKOCHOBEHHH.

UccnepoBanue AeMCTBUSA AIEKTPUUECKOTO TOJISI Ha TPOBOIHUKHI M TUDJICKTPUKH.

COopxka u mpoBepKa pabOThI AMEKTPUIECKOH IIETH MOCTOSTHHOTO TOKA.

N3mepenue u peryaupoBaHue CUJIbI TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUSI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 PE3UCTOP, OT COMPOTHUBIICHUS PE3UCTOPA
Y HalpsDKEHUS Ha PE3UCTOPE.

OMBITEI, TEMOHCTPUPYIOIINE 3aBHCUMOCTh AJIEKTPHUYECKOTO COTPOTUBIICHUSI TTPOBOJTHUKA OT €ro
JUTHHBI, TIJIOIAIU TIOTIEPEYHOTO CEUCHHS M MaTepuara.

[IpoBepka mpaBwiIa CIOKEHUS HANPSHKCHUH TPU  TIOCIEIOBATEIHPHOM COCIMHEHHH JBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJisg CUIIbI TOKA [IPU NApaJLIEIbHOM COEIUHEHNUN PE3UCTOPOB.

Omnpenenenne paboTHI AIEKTPUIECKOTO TOKA, UIYLIETO YepPe3 PE3UCTOP.

OrnpeneneHre MOITHOCTH 3JEKTPUYECKOTO TOKA, BBIAEISIEMON Ha PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILIETO YEpe3 JIAMIIOUYKY, OT HAPSHKEHUS Ha HEH.
Onpenenenue KIIJ[ narpeBatens.

HccnegoBanue MarHuTHOTO B3aMMOJIEHCTBHSI TIOCTOSTHHBIX MarHUTOB.

N3ydyeHre MarHuTHOTO MOJISt HOCTOSTHHBIX MAarHUTOB MPH UX OObEIMHEHUU U Pa3/ICIICHUH.
HccnegoBanue AeCTBUA ANEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICHCTBHS KATYIIKH C TOKOM U MarHuTa OT
CWJIBI TOKA U HAIIPaBJIEHUS TOKA B KATYILKE.

N3yuenue neicTBrUa MarHUTHOTO OJIS1 HA IPOBOJAHUK C TOKOM.

KoucrpynpoBanue u u3ydeHue padoThl 3J€KTPOABUTATENS.

N3mepenue KI1/] anekTpoaBUraTeabHON yCTAaHOBKH.

OnbITEl IO UCCHENOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW HMHAYKLUHH: HCCIEAOBAaHUE W3MEHEHUU
3HAUYEHMS ¥ HAPABJICHUS] HHIYKIMOHHOTO TOKA.

9 KVIACC

Pa3zpen 8. Mexannyeckue siBJICHHUS.

Mexannueckoe  aBumxkeHue. MarepuanbHas Touka. Cucrema orcyéra.  OTHOCUTENIBHOCTD
MEXaHUYECKOTO ABHXKEHUSA. PaBHOMEpHOE NpsAMOIMHENHOE ABIKeHue. HepaBHOMEpHOE MPSAMOIMHEMHOE
nBrkeHue. CpeHssi U MTHOBEHHAs: CKOPOCTH TeJla IIPU HEPABHOMEPHOM JBH)KEHHU.

Yckopenue. PaBHoOyckopeHHOe MpsiMosinHeitHoe iBrmxkeHne. CBoOoiHOe naneHue. OnbITol [anmues.

PaBHOMepHOe nBMKEeHUE MO OKpykHocTu. [lepuon m yacrora oOpamieHus. JIuHeiliHass W yrioBas
cKopocTH. LIeHTpOoCTpEMUTENIEHOE YCKOPEHUE.

IIepsbiit 3axkoH HeroTtoHa. Bropoii 3akoH Herorona. Tperuit 3akon Herotona. [IpuHnmn cyneprno3unuun

CHII.

Cuna YIpYyrocrTu. 3akoH FYKa Cuna TPCHUS: CUJIa TPCHUS CKOJIBXKCHUS, CUJIa TPCHHUA TTOKOs, APYTHUC
BUJbI TPCHUA.



Cuna TsSHKeCTH U 3aKOH BCEMUPHOTO TATOTEHHUS. Y CKOpEHUE CBOOOIHOTO NajieHus. [IBukeHue miaHer
Bokpyr CousHua. IlepBast kocMudeckasi ckopocTb. HeBecoMOCTh U eperpy3Ku.

PaBHOBecue wmatepuanpHOW TOUYKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue TBEpIOro Tenma C
3aKPEIUIEHHOM OCBhIO BpaleHus. MOMeHT cuiibl. LIeHTp TskecTH.

WNmnynsc tena. M3Menenne ummynbca. MiMmynbe cunbl. 3aKOH COXpaHEHUs MMITyJbca. PeakTuBHOE
JBUKEHUE.

Mexannueckas padota ¥ MOIIHOCTh. Pabora cui TspkecTH, ynpyroctd, TpeHus. CBsi3b DHEPTUU U
pabotel. [loTeHnmanpHast SHEPTUsA Telsa, MOTHATOTO HAJ| MOBEPXHOCTHIO 3eMiH. [loTeHnmanbpHas sHEPrUs
ckaroi mnpyxussl. Kunernueckas sHeprusi. Teopema O KHHETHYECKOW BSHEPruu. 3aKOH COXpaHEHMUS
MEXaHU4YECKOMN DHEPTUN.

Jemoncmpayuu.

Habmoienne MeXaHu4eCcKOro IBIKEHUS Tella OTHOCHTEIFHO Pa3HBIX TEJl OTCUYETA.

CpaBHeHHE TIyT€H M TPACKTOPHUI JBUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OoTcUéra.

N3mepenne ckopocTy U yCKOPEHHUSI IPSIMOJINHENHOTO ABUKCHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

HaGnronenue nBukeHus Teaa 1o OKpy>KHOCTH.

Halnrogenne MexaHWYECKUX SIBJICHHM, MPOUCXOIAIINX B cucteMe orcuéta «Temexka» mpu eé
PaBHOMEPHOM M YCKOPEHHOM JBMKEHUN OTHOCUTEIHHO KaOMHETa (hU3UKH.

3aBUCUMOCTh YCKOPEHHUS Tela OT MacChl T€a U JEHCTBYIONIEH HAa HETO CHJIBIL.

HaGnronenue paBeHcTBa CHIT TPU B3aUMOJICHCTBUN TEJI.

N3meHeHne Beca Tena Ipy YCKOPEHHOM JIBH)KEHHH.

. [lepenaua nmimynbca npu B3aMMOICHCTBUH TEJI.

. [IpeoGpa3zoBanust SHEPTUU MPU B3aUMOJAECHCTBUHU TEJl.

. CoxpaHeHne UMIyYJIbCa MPU HEYITPYTOM B3aUMOICHCTBUU.

. CoxpaHeHue UMIyIibca Mpyu a0COJIOTHO YIPYTOM B3aUMOJCHCTBHH.
. Habnioenue peakTUBHOTO JBUKEHHUS.

. CoxpaHeHHe MEXaHMYECKOW SHEPTUHU IIPH CBOOOTHOM IT1aJICHHUN.

16.

CoxpaHeHHre MEXaHHUUECKON SHEPTHH MPH IBIKEHUH Teja MO JeHCTBUEM MPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1.

w

Lo~

10.

11.

KoHncrpynpoBanue Tpakta A pasroHa M JallbHEHIIEro paBHOMEPHOIO ABMKEHHUS IIapuKa WM
TEJEeKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJIBKEHHUS Opycka WM ABM)KCHMS IIapuKa [0 HAKJIOHHOM
IJIOCKOCTH.

Omnpenenenre yCKOpeHUs Tela IpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU IPU PAaBHOYCKOPEHHOM JABMKEHUHU 0€3 HadallbHOM
CKOPOCTH.

[IpoBepka TUMOTE3bl: €CIM NPU PABHOYCKOPEHHOM JBIDKEHHWU 0O€3 HadajdbHOW CKOPOCTH IYTH
OTHOCSTCS KaK Psii HEYETHBIX YHCell, TO COOTBETCTBYIOLIUE TPOMEXYTKH BPEMEHH OJMHAKOBHI.
HccnenoBanue 3aBUCUMOCTH CUITBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JTaBJICHHUSL.
Omnpenenenue kodhhuIuEeHTa TPEHUS CKOJIBKEHHUS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenre pabOTHl CHIIBI TPEHUS NPU PABHOMEPHOM JABMKEHHUU TeJa MO TOPU3OHTAIBHOMN
MMOBEPXHOCTH.

Omnpenenenre pabOThHI CHIIBI YIIPYTOCTH NPU MOABEME TPpy3a C HCIOIH30BAHUEM HEMOIBUKHOTO U
MO/IBIKHOTO OJIOKOB.

N3yuenune 3akoHa COXpaHEHUS! SHEPTUH.

Paznen 9. Mexanndeckue Koj1e0aHNS H BOJIHBI.

KonebarenpHoe apmwkeHne. OCHOBHBIE XapaKTEPUCTHKU KOJIGOAHMIA: MEpPHOJ, YacTOTa, aMIUIUTY/IA.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaliieHre sHepruu npu Koie0aTeIbHOM JIBUXKEHUH.

3aryxawmue kojebanus. BeiHyxkIeHHbIe Konebanus. Pesonanc. Mexanuueckue BoiHBL. CBOiicTBa
MEXaHU4eCKUX BOJIH. [IpooibHbIE U TOTIepeyuHble BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh €€ pacnpoCTpaHeHUsI.
MexaHuveckue BOJHBI B TBEPAOM TeN€, CEUCMHYECKHE BOJIHBI.



3Byk. ['poMKOCTh 3ByKa U BbICOTa ToOHA. OTpakeHue 3Byka. IHPpa3ByK U yIbTpa3BYK.
Jemoncmpayuu.
Habnronenue xonebanuii Tes moJ1 AEHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmoienue BBIHYKICHHBIX KOJICOAHH U PE30HAHCA.
PacnipocTpanenue npo0ibHBIX U MOMIEPEUYHBIX BOJIH (HA MOJIEIN).
Habmroienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTEHI.
AKyCTHYECKHI pE30HAHC.
ﬂaﬁopamopmﬂe padomot u onvimol.
Ornpeznenenre 4aCTOTHI U IEPHOJIa KOJICOaHUI MaTeMaTHYECKOTO MasiTHUKA.
Ornpenenenre 4aCTOTHI U IEPHOJIa KOJICOAHUI NMPY>KMHHOTO MasiTHUKA.
UccnepoBanue 3aBUCMMOCTH Meproa KoJieOaHUN MOABEIICHHOTO K HUTH Ipy3a OT JIJTMHBI HUTH.
UccnenoBanue 3aBUCUMOCTH MepUoia KoJIeOaHUW MPY>KMHHOTO MasiTHUKA OT MacChl rpy3a.
[TpoBepka He3aBUCHMOCTH TIEpHo/ia KoieOaHuii rpy3a, MOBEIIEHHOTO K HUTH, OT MacChl Tpy3a.
OMBITHL, TEMOHCTPUPYIOIIHE 3aBUCUMOCTD TIEpHOIa KOJeOaHUH MPYKUHHOTO MasiTHUKA OT MacChl
rpy3a U *KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHUs: CBOOOHOTO Ma/ICHUS.
Paznen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE ToJIe. DIEKTPOMAarHuTHhIE BOJIHBI. CBOMCTBA AJIEKTPOMArHuTHHIX BOJIH. [llkana
ANIEKTPOMATrHUTHBIX BOJIH. VCIIOIb30BaHNE AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBolicTBa 2JE€KTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
1. H3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOUILI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeroBble sIBJICHUS.
JlyueBas mogenb cBera. Mctounuku cBera. [IpsMonmHElWHOE pacnpoCTpaHEHUE CBETa. 3aTMEHHUS
Counnna u JIynel. Otpaxenue cBerta. [lnockoe 3epkaiio. 3akOH OTpa)KEHUSI CBETA.
[Ipenomnienrie cBeta. 3akoH TmperomieHus cBeta. [lomHOe BHYTpEHHEE OTpaKEHHE CBETa.
Hcnonp30BaHue NOJTHOTO BHYTPEHHErO OTPAXKEHUS B ONTHUYECKUX CBETOBOJIAX.
JIunza. Xox myyeit B tunH3ze. OnTuueckas cucreMa goroanmnapara, MUKpOCKOIa U Teneckorna. a3 kak
ONTHYECKas cucTteMa. bim3opykocTh U 1aIbHO30PKOCTb.
Pasnoxxenue 6enoro cBera B criektp. OnbiTel HptoToHa. Cr0XKeHHe crieKTpanbHbIX IBETOB. [lucnepcus
CBETA.
Jemoncmpayuu.
[IpsiMonMHENHOE pacIpOCTPaHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKIJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuil CBETOBO/I.
Xox mydeii B coOuparoliei JInH3e.
X0 nyder B paCcCEeUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
[Tpunanmn neiictBus ¢oroanmnapara, MUKPOCKOTA U TEIECKOTA.
10 Mopens riaza.
11. Pa3noxkeHue Genoro cBeTa B CIIEKT).
12. INomyuenue 6e70T0 CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopusvie pabomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH yIJia OTPAKEHUsI CBETOBOTO JIy4a OT yrila MajeHusl.
2. UM3ydeHwne xapaKTepUCTHK U300paKeHH MPEAMETa B TUIOCKOM 3epKaie.
3. HccnenoBaHue 3aBUCMMOCTH YIJia MPEJIOMJIEHUS CBETOBOTO Jiyda OT yIjla MaJeHUs Ha TpaHUIe
«BO3yX—CTEKIJIO».
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4. Tlomy4yeHue n300pakeHUN C TIOMOIIBIO COOMPAIOIIEH JTNH3HI.

5. Omnpenenenrie POKYCHOTO PACCTOSIHUS U ONITUYECKOM CHITBI COOMPAIOIIEH JIMH3HI.

6. OmBbITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CHEKTP.

7. OMNBITHI 10 BOCTIPUSATHIO LIBETA MIPEIMETOB IPU MX HAOIIOJCHUN Yepe3 [IBETOBbIC (DMIIBTPHI.

Pasnen 12. KBanToBbI€ SIBJICHHS.

OmnbiThl Pesepdopra u mranerapHast Mosienb atoMa. Mogens atoma bopa. Mcnyckanue u nmornomieHue
ceera aromoM. KBaHThI. JIMHEHYaTbIe CIEKTPHI.

PannoaktuBHOCTh. Anb(a, 6eta- u ramma-uzinydeHusi. CtpoeHue aroMmHoro siapa. Hykimonnas Moenb
aToMHOTO siapa. M3otonsl. PaguoaktuBHble npeBpaienus. [leproa nonypacnaaa aToMHBIX siiep.

SAnepubie peakuuu. 3aKOHBI COXPAHEHHS 3apsI0BOIO M MACCOBOTO YMCEI. DHEPrusi CBSI3U aTOMHBIX
anep. CBsizb Macchl U sHepruu. Peakuuu cuntesa u nenenus sjep. Merounuku sHeprun CosHUa U 3BE37.

SAnepHas sHepreTuka. JIeMCTBUs paAMOAKTUBHBIX U3JIy4CHHUI Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSL.

CrieKTphl pa3Iu4HbIX Ia30B.

CriexTp BoAOpO/Ia.

Habmronenue TpekoB B kamepe BuibcoHa.

Pabota cuérunka HOHU3UPYIOMINX U3TYUCHUH.

Peructpanus n3nydeHus NpupoIHbIX MUHEPAJIOB U IPOIYKTOB.

.]Taﬁopamopuble padomot u onvimol.

1. HabmroneHue CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3JTy4EHUS.

2. HccnenoBanue TPEeKOB: U3MEPEHHNE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY IyTH (TI0 poTOrpadusim).

3. M3mepeHue paginoakTUBHOTO (OHA.

IloBTOpPHUTENIHLHO-00001IAOIIUI MOAYIb.

[ToBTOpHUTENBHO-0000IIAIONTMIT  MOAYIh TpPEAHA3HAYEH [UIsl CHUCTEMaTHU3alid W 0000IeHus
MPEIMETHOTO COJIEP’KaHUs U OMbITA JESITeIbHOCTH, IPUOOPETEHHOTO IPU U3YYEHHH BCEro Kypca pusuku, a
TaKke Juid MOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy Mo (usuke ans oOydaroluxcs,
BBIOPABIIINX ATOT Y4€OHBIN MTPEAMET.

[Ipu u3ydeHnn JTaHHOTO MOIYJIS PEAIU3YyIOTCA U CUCTEMATU3UPYIOTCS BUABI ACITEIbHOCTH, HA OCHOBE
KOTOpBIX 00ecreynBaeTcsl AOCTH)KEHHE TPEAMETHBIX U METallpeIMETHBIX IJIaHUPYEMBIX pe3yIbTaToOB
oOyueHusi, popMHUpPYeTCs €CTECTBEHHOHAYYHasl IPAMOTHOCTh: OCBOCHHE HAayYHBIX METOJOB HCCIICAOBAHUS
SBJICHUA TPUPOJAbI M TEXHHKH, OBJAJCHHE YMEHHUSIMH OOBSICHATH (PU3UYECKHE SIBICHUS, NPUMEHSA
MOJIy4YEHHBIEC 3HAHUSI, PEIIaTh 33]]a4i, B TOM YHCIIE KAUYeCTBEHHBIE M SKCIIEPUMEHTAIILHBIE.

[IpuHIMNHATBEHO [ESTENLHOCTHBIA XapakTep [aHHOTO pasjeia peanu3yercss 3a CY€T TOro, 4ro
oOyuaroluecs BRIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHHWM paclo3HaBaThb M HAy4yHO OOBSACHATH (PU3UYECKHE SIBICHUS B
OKpY’Karollel TpUpo/ie U IOBCETHEBHOM KU3HU;

UCII0JIb30BAaTh HAYYHbIE METOJbl MCCIEAOBAaHUS (DU3MUECKUX SBICHUMN, B TOM YHCIIE AJS MPOBEPKH
TUNOTE3 U MOTYyYEHHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HAay4yHbIE OCHOBBI HauOOJiee BaXKHBIX JOCTI)KEHHI COBPEMEHHBIX TEXHOJOTHH, Hampumep,
MPAKTUYECKOIO HCIIOJIb30BAHUS PA3IMYHbIX MCTOYHUKOB PHEPrMM HA OCHOBE 3aKOHA TMPEBPAIICHUS U
COXPaHEHHUS BCEX U3BECTHBIX BUIOB YHEPIHH.

ok wNE

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne ¢u3MKH Ha ypOBHE OCHOBHOro oOIIero oOpa3oBaHMs HANpaBIEHO Ha JOCTIKEHHE
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3yIbTAaTOB.

B pesynbrate u3ydeHus: GU3NKU Ha ypoBHE OCHOBHOT'O 00111ero 00pa3zoBaHus y oOydatomierocs OyayT
c(OpMHUPOBAHBI CIEIYIOLINE JTUNYHOCTHBIE PE3YAbTAThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHUSA:
® - MPOSBIICHHE UHTEpECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM (pr3nuecKoi HayKH;



® - [ICHHOCTHOE OTHOUICHHE K JOCTHKCHHUSIM POCCUUCKUX YUEHBIX-(PU3HUKOB;

e 2) rpaskIaHCKOr0 M JyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

® - TOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHM OOLIECTBEHHO 3HAUYMMBIX M 3THYECKUX MPOOIIEM,
CBSI3aHHBIX C PAKTUYECKUM IPUMEHEHNEM JIOCTHKCHUN (PU3UKH;

® - OCO3HAHHE BaXHOCTU MOPAJIbHO-ITUUYECKUX IIPUHIIUIIOB B JESITEIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOro BOCIIMTAHMS:

® - BOCIpPHUATHE ACTETUYECKUX KadeCcTB (PU3MUECKON HayKu: €€ rapMOHHMYHOIO MOCTPOEHHUS, CTPOrOCTH,
TOYHOCTH, JAKOHUYHOCTH;

® 4) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

® - OCO3HaHME LEHHOCTU (PM3MUECKON HAyKHM KaK MOILHOTO HMHCTPYMEHTa MO3HAHHUS MHUPA, OCHOBBI
pa3BUTHUS TEXHOJOTHN, BAXKHEUILIEH COCTABJISAIOIIEH KYJIbTYpHI;

® - pa3BUTHUE HAYYHOH JIFOO03HATEIBHOCTH, HHTEPECA K UCCIIEJOBATENILCKOM 1€ATEIbHOCTH;

e 5) ¢popMupoBaHHS KYJIbTYPHI 310POBbSI H IMOLMOHAJIBLHOI0 0J1arONOJIYyYHUsI:

® - OCO3HAHME LIEHHOCTH 0€30MacHOro 00pa3a *KU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpPE, BaXKHOCTH
npaBuyl 0€30IaCHOTO TMOBEACHHUS Ha TpaHCIOPTE, Ha J0porax, C DSJIEKTPUUECKUM U TEIIOBBIM
000py/10BaHNEM B JJOMAITHUX YCIOBUSX;

e - c(hOpMHUPOBAHHOCTH HaBbIKA peQUIEKCHH, TPU3HAHKE CBOErO IIpaBa Ha OIIMOKY M TaKOIo K€ MpaBa y
JPYroro 4ejioBeKa;

e 6) TPy10BOIO BOCIIUTAHUA:

® - AKTHMBHOE Y4acTHE B PELICHUH NMPAKTUYECKUX 3a]a4 (B paMKaX CEMbH, 00pa3oBaTeIbHON OpraHu3alui,
ropojia, Kpas) TEXHOJOTMYECKOW M COLMAJbHOM HANpaBJIEHHOCTH, TPEOYIOIIMX B TOM 4YHUCIE U
(buznuecKux 3HaHUI;

® - UHTEpEeC K IPAKTHUECKOMY U3YUYEHHUIO MPOEeCcCUid, CBSI3aHHBIX C (DU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCTIUTAHUS:

® - OpUEHTAlMs HA MpUMEHEHHE (PU3NUECKUX 3HAHUM JUId pellieHus 3a7ad B 00J1aCTH OKPYKaloIel Cpe.Ibl,
IJIJAHUPOBAHUS MOCTYNIKOB M OLIEHKH X BO3MOJKHBIX MTOCIEACTBUH JJIsI OKPYXKAIOLIEH Cpebl;

® - 0CO3HaHHUE TM00ATBHOIO XapakTepa FIKOJIOTMUYECKUX MPOOIeM U IMyTel UX pelIeHHUs;

e 8) aganTanuy K M3MEHSIIONIUMCS YCJIOBUAM COIMATBHON M IPUPOIHOM Cpeabl:

® - TOTPEeOHOCTh BO B3aMMOJCHCTBUM MpPHU BBIOJHEHUU HCCIEAOBAHUNA M TPOEKTOB (PU3MUECKON
HaIlPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSAM JPYTHUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO I€ATEIbHOCTD;

e - nOTPeOHOCTH B POPMUPOBAHUH HOBBIX 3HAHHI, B TOM YHCIIe OPMYITHPOBATH UJIEH, TOHITHS, TUIIOTE3bI
0 (puzmuecknx oObEKTaxX U SABICHUSIX;

® - 0cOo3HaHUE Ae(PUIUTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

® - [UIAHMPOBAHME CBOETO PA3BUTUS B MIPHOOPETEHUU HOBBIX (PU3MUECKUX 3HAHUM;

® - CTpEeMJICHHE aHAIM3HPOBATH U BBISBISATH B3AaUMOCBSI3U MPUPO/IbI, 0OIIECTBA M SKOHOMHKH, B TOM YHCIIE
C UCMOJIb30BaHUEM (PU3UUYECKUX 3HAHUM;

® - OIICHKA CBOMX JCUCTBUN C Yy4€TOM BIMSHHUS Ha OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX TJI0OATbHBIX
OCJICACTBUH.

METAINIPEAMETHBIE PE3YJIbTATbI
B pesynbrate ocBOeHMs HporpaMMbl 1Mo (U3MKe Ha yYpOBHE OCHOBHOTO OOILEro oOpa3zoBaHUS Yy
oOyyaromierocsi OyayT chopMUpOBaHBl MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE MO03HABATEIbHbIE
YHUBepcaJbHbIE yueOHbIe 1eHICTBHS, KOMMYHUKAaTUBHbIE YHUBEpPCAJIbHbIEC YUeOHbIE AeHCTBUS, PETYISITUBHbIE
YHUBEpCaJbHbIE YUeOHbIE ICHCTBHUS.

ITo3naBaTenbHBIC YHHBeEPCcaAbHbIC Y4eOHbIE JeHCTBUSA

Ba3oBble JJornueckue aeiicTBUA:
® BBIABIIAATH U XapaKTEPU30BATh CYIIECTBEHHBIE MIPU3HAKN OOBEKTOB (SBICHUI);



yCTaHABIMBATh CYIICCTBCHHBIN TMpHU3HAK Kiaccu(UKAMKM, OCHOBAaHUS ISl 000OIIEeHUS W
CpaBHECHHS;

BBISIBJIATE 3aKOHOMEPHOCTH M TPOTHBOPEYMS B paccMaTpuBaeMbIX (akrax, [OaHHBIX U
HAOJIOICHUSAX, OTHOCALINXCS K (PU3UUECKUM SIBIICHHSIM;

BBISIBJIATh NPUYUHHO-CIICJCTBEHHBIE CBSI3U NMPH M3YyYCHUU (PU3HUECKUX SIBICHUH M IPOIIECCOB,
JIeTIaTh BBIBOJBI C MCIIOJIb30BAaHUEM JEIYKTHBHBIX U MHAYKTHBHBIX YMO3AKJIIOUYCHHUH, BbIJBUTATh
THIIOTE3BI O B3aUMOCBS35X (PU3NUECKUX BEIMUNH;

CaMOCTOSITEIIGHO BBIOMpAaTh CHOCOO pemieHus ydeOHOW (u3M4eckoil 3amaun  (CpaBHEHHE
HECKOJIbKUX BapHAaHTOB pPELICHHs, BBIOOpP HamOoyiee TMOAXOJSAIIETO C YU4ETOM CaMOCTOSATEIBHO
BBIJICTICHHBIX KPUTEPHUER).

Bba3oBsble nccienoBarebCcKHe JeiCTBUA:

HCI0JIb30BATh BONPOCHI KaK MCCIIEI0BATEIbCKUI MHCTPYMEHT MO3HAHMUS;

MPOBOJUTH IO CaMOCTOSITEIBHO COCTAaBJIEHHOMY IUIAHY OIIBIT, HECJOXHBIM (PU3NUECKUIA
AKCIIEPUMEHT, HEOO0IbIIIOE HCCIeI0BaHNe (PU3NYECKOTO SIBICHHUS;

OIIEHMBATh HA MPUMEHUMOCTb U IOCTOBEPHOCTh MHPOPMAIHIO, MTOTYYEHHYIO B X0/1€ UCCIIEOBAHMS
WJIM 3KCTIEPUMEHTA;

CaMOCTOSITENIbHO (OPMYIUPOBATh O000OIIEHHS W BBIBOJABI IO pe3yiabTaTaM IpPOBEAEHHOIO
HaOJI0/ICHUS, OTIBITA, UCCIIEJOBAHMS;

MIPOrHO3UPOBATh BO3MOXKHOE JajbHeee pa3BuTHe GU3NYECKUX MPOLECCOB, a TAaKXKE BBIIBUTAThH
MIPENIOJI0KEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTH Pa3IMYHbIC METO/IbI, HTHCTPYMEHTHI M 3aIIPOCHI IPH TIOUCKE U 0TOOpE HH(DOPMAIIHH WITH
JAHHBIX ¢ YYETOM MpeIOKEHHON yueOHOM pu3nueckoi 3a1auu;

aHAJIM3MPOBATh, CHCTEMATU3UPOBATh W HMHTEPIPETHPOBATH WH(POPMAITUIO PA3IMYHBIX BUIOB H
dhopm mpencTaBIeHUS;

CaMOCTOSITEIPHO ~ BBIOMpaTh  ONTUMAJbHYIO  GOpMYy  TpeACTaBieHUs  WHGOpPMAIUU |
WUTIOCTPUPOBATH pelllaeMble 3a/1a4l HECIIOXKHBIMHU CXEMaMHU, JuarpaMMaMu, HHOHM rpadukoi u ux
KOMOWHAIMSMHU.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eHCTBUSA:

B X0/ 0OCYXKJICHUSI y4eOHOTO MaTepuaa, pe3yJibTaTOB Ja0OPAaTOPHBIX PabOT M TPOEKTOB 3a/1aBaTh
BOIIPOCHI IO CYIECTBY 0OCYKIaeMOM TEMBI M BHICKa3bIBaTh UJICH, HAIICIICHHBIC HA PEIICHNE 3a/1a41
U TIOJ|JIepyKaHKe OJIaroKeaaTeIbHOCTH OOIICHUS;

COIIOCTaBJISATh CBOM CYXKICHHsS C CYXKICHUSIMH JPYTUX Y4YaCTHUKOB JHAaiora, OOHapyXHBaTh
pas3nyKe U CXOJCTBO MO3UIINH;

BBIpaXKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIIATh PE3YJIbTAThl BBIMOJHEHHOTO (PU3MYECKOTO OmbiTa (IKCIIEPHUMEHTA,
UCCIIIOBAHUS, ITPOCKTA);

MOHUMATh ¥ MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAUBHIYAILHOW paOOThI IIPH PEIICHUH
KOHKPETHOU (PU3NYECKOH MPOOIIEMBI;

MPUHUMATh 1EJIM COBMECTHOM JEATEIILHOCTH, OPraHU30BBIBATH JICHCTBHS O €€ JIOCTHKCHHIO:
pacrpenessaTs poju, 00CYXIaTh MPOILECCH U PE3YJIbTaThl COBMECTHOM PaboThI, 0000I111aTh MHEHUS
HECKOJIbKUX JIFOJICH;

BBITIOJTHATH CBOIO YacTh pabOThI, OCTUTAsi KAYECTBEHHOTO Pe3y/ibTara [0 CBOEMY HAIPABJICHUIO U
KOOPJIUHUPYS CBOU JEHCTBUS C JPYTUMHU YICHAMU KOMaH/IbI;

OIICHUBATh KA4eCTBO CBOEr0 BKJIaJa B OOMIMIA NPOAYKT IO KPUTEPUSIM, CAMOCTOSITEIHHO
chOpMyTUPOBAHHBIM YYaCTHUKAMU B3aUMOICHCTBUSI.

PeryasitTuBHble YHMBepcaJIbHbIe yUeOHbIe NeficTBUS

Camoopranmn3anus:

BBISIBIISIT IPOOJIEMBI B )KU3HEHHBIX U YU4EOHBIX CUTYAIUSAX, TPEOYIOMIUX JUIS pelieHus: GU3NIECKUX
3HAHUI;



OpUEHTHPOBAThCSA B PA3JIUYHBIX MOJAXOJAaX NPUHATUSA pEIICHUN (MHIUBUIYaJIbHOE, MPUHSATHE
pelLlIeHus B IpyIIe, IPUHITHE PELLICHUI TPYIIIOit);

CaMOCTOSITEIIBHO COCTABIISTh AJITOPUTM pelieHus (PU3MUECKON 3a/1a4i WM TIaHa HCCIEeIOBAHUS C
y4ETOM MMEIOLINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IMpe/iaraeMble
BAPUAHTHI PELLICHMUIA;

JenaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CﬁMOKOHTpOJIb, IMOLMOHAIbHBIA HHTELJIEKT:

JaBaTh aJICKBATHYIO OIICHKY CUTYallMH | MpeyIaraTh IiiaH e€ n3MEeHEHMS,

OOBSICHATH MPUYHMHBI JOCTIDKEHHS (HEIOCTH)KEHUS) PEe3YyNIbTAaTOB JESTEIBHOCTH, JaBaTh OILEHKY
pUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHUBHI B JEATEIHHOCTh (B TOM 4YHCIE€ B XOJl BBIOJHEHUS (PU3UUECKOTO
WCCIICIOBAaHUSI WJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHHMBIIUXCS CHUTYAIHid,
YCTaHOBJIEHHBIX OINMHNOOK, BOSHUKIIUX TPYJHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATa LEJIN U YCIOBUSIM;
CTaBUTh ce0sl HAa MECTO APYroro 4ejloBeKa B XOJE CIOpa WM AUCKYCCUU Ha HAy4dHYIO TEMY,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIpYyTroro;

MpU3HABaTh CBOE MpaBO Ha OIIMOKY MpU pelieHuH (PU3HUECKUX 3a]ad WIK B YTBEPXKACHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ IIPABO APYroro.

HNPEAMETHBIE PE3YJIbTATDBI

K koHuy oOGyuyeHuss B 7 kjacce mpeIMETHbIE pe3yabTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTpaXkaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

HUCITOJIB30BATh ITOHATHUA: (1)I/ISI/I‘IeCKI/Ie U XUMHWYECKHEC ABJICHUA, Ha6J'IIO)IeHI/Ie, OKCIIEPUMECHT, MOJICIIb,
TUNOTE3a, €IUHUIbBI (PU3UYECKUX BETUYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHUSI BEIlecTBa
(TBEpHOE, KUIKOE, Ta3000pa3HOE), MEXaHWYECKOE JBMXEHHE (paBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJTMHENHOE), TPACKTOPHSI, PaBHOJCHCTBYIOMIAs cuiia, nedopmarus (ynpyras, miacTUHIecKas),
HEBECOMOCTb, COOOIIAIOUTUECS COCY/IBI;

paznuyarth siBieHus (audysus, TEIIoBoOe ABIKEHNE YaCTHI] BEIIECTBA, pABHOMEPHOE JIBIKEHUE,
HEpPaBHOMEPHOE [IBMKEHHE, WHEpLHMs, B3aUMOJCIHCTBUE Tell, paBHOBECHE TBEPABIX Tel C
3aKperIEHHONW OCBIO BpallleHMs, Mepeada JaBleHUsI TBEPAbIMHU TellaMu, )KHJIKOCTSIMHU U Ta3aMu,
aTMocdepHOe JaBlieHUE, [JIaBaHUE TEJI, IPEBPAIlCHUs MEXaHUYECKOW SHEPIHH) MO OMUCAHUIO HX
XapaKTEePHBIX CBOWCTB U HAa OCHOBE ONBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh MPOSBIECHUE W3YUYEHHBIX (PU3NYECKUX SBICHUI B OKPY)KaIOIEM MHPE, B TOM YHCIIE
¢buznueckue SBICHUS B MPUPOJE: MPUMEPHI JABIKEHUS C Pa3IMYHBIMH CKOPOCTAMHU B KHBOU U
HEXUBOM MIpUpoJie, NEHCTBHE CHJIBI TPEHUS B MPHUPOJAE M TEXHUKE, BIMSIHHE aTMOChHEepHOro
JIABJICHUS HA YKUBOM OpraHu3M, IJIaBaHHe pbIO, pblYard B TEJE YEJIOBEKa, MPHU 3TOM MEpPEBOAUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCNATH CYIIECTBEHHbIE CBOWCTBA (MpU3HAKK) (HUZNYECKUX
SIBJICHUM;

OTHCHIBATh M3YUYCHHBIE CBOMCTBA TEN U (PU3NUECKUE SBICHUS, UCIIONB3YS (PU3NYECKHE BETUUHHBI
(macca, 00BEM, MIIOTHOCTH BEIIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEAHSISI CKOPOCTb, CUJIa YIIPYTOCTH,
CHJIa TSDKECTH, BeC Tela, CWia TpeHWs, JaBjieHue (TBEPIOro Tena, >KUIKOCTH, Trasa),
BBITAJIKMBAIOIIAs CHJIa, MeXaHW4eckas paldoTa, MOIIHOCTh, IIJICUO CHJIBI, MOMEHT CHIIBI,
KO3 (UIIMEHT MOJIE3HOTO JCHCTBUS MEXaHU3MOB, KWHETHYECKAsl U MOTEHIMAbHAS SHEPTHs), TPH
OTIMICAaHUU TPAaBUIILHO TPAKTOBATH (PU3NYECKUIT CMBICI HCIIOIb3yEeMbIX BETMUNH, UX 0003HAYCHUS U
€IUHULIB (PU3MYECKUX BETUYHMH, HAXOAUTHh (OPMYIBI, CBS3BIBAIONINE JaHHYIO (U3HUYECKYIO
BETUYMHY C JIPYTUMHU BEIWYMHAMH, CTPOUTH TpadUKHd H3YUYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEITUYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3HUECKUE SIBICHUS U MPOIIECCHI, UCMONB3YS MPaBUIIa CIOKECHHUS
cul (BIOJIb OJTHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena, MpaBUIO paBHOBECHUS
peruara (670Ka), «30J0TOE MPABUIIO» MEXAaHUKHU, 3aKOH COXPAaHEHHS MEXaHHMUECKOW SHEPruu, Mpu
3TOM JaBaTh CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aMHCHIBATH €r0 MATEMAaTUYECKOE BBHIPAKEHUE;



OOBSICHATH (PU3NUECKUE SIBJIICHUS, IPOIIECCHI U CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYalui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABITh INPUUMHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1—2 JIOTWYEeCKMX [IaroB ¢ ONMopod Ha 1—2 M3y4EHHBIX CBOMCTBA (U3NYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA MU 3aKOHOMEPHOCTH;

pemaTh pacu€THbIC 3a7aydl B 1—2 NeWCTBUS, MCHOJB3Ys 3aKOHBI M (POPMYJBI, CBS3BIBAIOIINE
¢u3nyeckue BETMYMHBL: HAa OCHOBE aHAIM3a YCJOBUS 33/a4M 3alHCHIBAaTh KPAaTKOE YCIOBHE,
MOJICTABIIATh (PU3NYECKHE BEIMYMHBI B ()OPMYIBI U TIPOBOJUTH PAcuEThl, HAXOJUTH CIIPABOYHEIC
JaHHbIE, HEOOXOIUMBIE AJIS pElICHU 3a7a4, OLICHUBATh PEATUCTUYHOCTD NOJyYEHHON (PU3NYECKOM
BEJIMYMHBI;

pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEIINTh TMPH TMOMOIIHM (PU3HUYECKHX METOAOB, B
ONMCAHUU HCCIIEOBAHMS BBIJIENATH IPOBEPAEMOE MPEANOJIOKEHUE (TUIOTE3Y), pa3audarh U
MHTEPIPETHUPOBATH MMOJyICHHBIH pe3yabTaT, HAaXOAUTh OIIUOKH B XOJIE OIIBITA, JITaTh BHIBOJBI O
€ro pe3yJIbTaTaM;

MPOBOJUTH OMBITHl 1O HAONIOJEHUI0 (PU3NYECKUX SBICHUM WIM (PU3NYECKHX CBOWCTB TE:
(dbopMynupoBaTh MpPOBEPSEMbIE MPEIINOJOKEHUS, cOOMpaThb YCTAaHOBKY U3 MPEIOKEHHOTO
000pyI0BaHus, 3aMIUCHIBATh X0/ OIBITa U (POPMYJIUPOBATH BBIBOJIBI;

BBITNIOJIHATH MPSMbIE U3MEPEHUS PACCTOSIHUSI, BDEMEHU, MacChl Tella, 00bEMa, CHIIbI U TEMIIEPATyphl
C HCIOJIb30BAaHMEM AHAJIOTOBBIX M LM(POBBIX NMPUOOPOB, 3aNMUCHIBATH MOKa3aHUs MPUOOPOB C
y4€TOM 3aJJaHHON aOCOIIOTHON MOTPEITHOCTH U3MEPEHMI;

MPOBOJIUTHh HWCCJICIOBAHWE 3aBUCHUMOCTH OJHOW (PU3WYECKOW BEJIMYMHBI OT JPYrOoM C
HCIOJIb30BAHUEM MPSAMBIX U3MEPEHHM (3aBUCUMOCTH MYTH PABHOMEPHO IBUXKYIIETOCS Tella OT
BpEMEHHU [IBWKEHUS Teja, CUJIbl TPEHHUs CKOJIbKEHUS OT Beca Teja, KayecTBa 00pabOTKH
ITOBEPXHOCTENW TEJI U HE3aBUCUMOCTH CWJIBI TPEHUS OT IUIOIIAJNA CONPUKOCHOBEHHUS TEJN, CHIIbI
YOPYTrOCTH OT YIUTMHEHUSI PYKUHBI, BBITAJKUBAIOLIEH CHIIbI OT 00bEMA MOTPYKEHHOMN YacTH Tena
U OT IUIOTHOCTU >KMJKOCTH, €€ HE3aBUCHMMOCTH OT IUIOTHOCTH TeJsa, OT IIyOUHBI, HA KOTOPYIO
HOTPY’KEHO TeJO0, YCIOBUH IUIaBaHUs TeJ, YCIOBUN PaBHOBECHS pbluara U OJOKOB), y4aCTBOBATh B
IUTAHUPOBAHUM Y4eOHOTO MCCIEeI0BaHUsA, COOMpaTh YCTAaHOBKY M BBITNIOJHATH U3MEPEHUs, CIEAys
IPEUIOKEHHOMY IIJIaHy, (UKCUpPOBAaTh pe3ylbTaThl IOJIYYEHHONH 3aBUCUMOCTH (U3NYECKUX
BEIMYMH B BUJAE IPEUIOKEHHBIX TaOmul M TrpaduKoB, JenaTh BBIBOJABI IO pe3yiabTaTaM
UCCIIEIOBAHUS;

IIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3NYECKUX BEIWYHMH (IUIOTHOCTh BEIIECTBA >KUIKOCTU U
TBEPAOrO Tela, CWJIA TPEHUA CKOJBKCHHs, JaBICHHE BO3/yXa, BBITAIKUBAIOIIAA CHIIA,
JeUCTBYIOLIAsl Ha MOTPYXKEHHOE B JKUIKOCTh TENO, KOAPPULIUEHT MOJIE3HOTO AEHCTBUS MPOCTBIX
MEXaHU3MOB), CIIEAys NPEAIOKEHHOM HWHCTPYKLUHU: IPU BBIIOJHEHMHM H3MEpEeHUil cobupartb
SKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE UCKOMOM BEJIMYUHBIL;

coOuro1aTh MpaBuiia TEXHUKN O€30I1aCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000pYJOBAHUEM;
yKa3blBaTh MPUHLMIIBI JHCTBUA NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOILIAIOIIHNECS COCYybl, OapoMeTp, pblyar, MOJBHKHBIH M HEMOABIKHBINA OJIOK,
HAKJIOHHAs [IJIOCKOCTH;

XapaKTepu30BaTh IPUHIUIIBI I€HCTBHS N3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOi
Ha UX OMHUCAHUA (B TOM YMCIE: MOAIUIHUKH, YCTPOMCTBO BOJOIIPOBO/IA, I'MIPABIMUECKUIl Ipecc,
MaHOMETp, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp), HCHOJb3ysl 3HAHUS O CBOMCTBax
¢bu3nUecKux SABICHUNA U HEOOXO0JUMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOAUTH TNPHUMEPHl (HAXOAUTh WMHGOPMALMIO O MpUMepax) MPAKTUYECKOI'O MCIIOJIb30BaHMS
¢u3nUecKux 3HaHUI B MOBCETHEBHOM JKU3HU JUIsl oOecrieueHus: 0€301MacHOCTH MpHU OOpaIeHNuH C
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3I0pOBbS M COOJIIOAEHUS HOPM
9KOJIOTHMYECKOI0 NTOBEJICHUS B OKPYXKAIOIIEH Cpele;

OCYIIECTBIATH OTOOP HMCTOYHUKOB HHGpoOpManuud B HHTepHETe B COOTBETCTBUH C 3a/JaHHBIM
IIOMCKOBBIM 3alIpOCOM, Ha OCHOBE HMEIOIIMUXCS 3HAHMM M IIyTéM CpPaBHEHUS Pa3INYHbIX
HCTOYHHUKOB BBIJCTATh MHPOPMALUIO, KOTOpas SBISAETCS MPOTHBOPEUMBOW HMIU MOXKET OBITH
HEJIOCTOBEPHOM;



WCIIOJIb30BATh MTPH BBITIOJHEHUH YU€OHBIX 33/IaHII HAYYHO-TIONMYJISIPHYIO JTUTEPATYpPy PU3NUECKOTO
COZIEpKaHUsA, CIpaBOYHbIC Marepuainbl, pecypcsl cetu VHTepHer, Braaerb NpUEMAMHU
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3zoBaHus HH(GOpMAIMK U3 OTHON 3HAKOBOH CUCTEMBI B APYT'YIO;
cOo3aaBaThb COOCTBEHHBIE KpaTKUC IMUCbMCHHBIC U YCTHBIC COO6H_ICHI/I$I Ha OCHOBE 2—3 MCTOYHHUKOB
uHpopManuu (PU3NYECKOTO CONEPKAHMS, B TOM YHUCIE MyOJUYHO JENaTh KpaTKUE COOOLICHHUS O
pe3yibTaTax MHNPOCKTOB WA y‘I€6HBIX HCCHGI[OB&HI/Iﬁ, npu 5STOM TI'paMOTHO HCIOJIB30BaATh
W3yYEHHBIN TOHSATHIHBIN anmapar Kypca (pU3HKH, COTPOBOXKIATh BBHICTYIIJICHHE TIPE3CHTAIHEH;
IIPHU BBIMIOJIHEHUH YYEOHBIX MPOEKTOB M WCCIIECOBAHUI paclpenesiaTh 0Os3aHHOCTH B TPYIIIE B
COOTBCTCTBHMU C IIOCTABJICHHBIMU 3aJa4aMU, CIICANUTH 3a BBITIOJIHCHUEM I1JIaHa IICI\/JICTBI/II\/JI, aZICKBATHO
OLICHUBATh cOOCTBEHHDIH BKJIaad B JACATCILHOCTL TI'PYHIIbl, BBICTpaMBATh KOMMYHUKATHBHOC
B3aHMOHeﬁCTBHC, YYUTBIBAasA MHCHHUC OKPYKarOIInX.

K koHuy oOyueHus B 8 kiacce mpeIMeTHbIE pe3yJabTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTPaXKaThb
c(OPMUPOBAHHOCTh Y OOYUAIOIINXCS YMEHUMN:

WCII0JIb30BATh MOHSATHS: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHUSI BEIIECTBA, KPHUCTAUIMYECKHE U aMOp(HbIE Tena, HACBIIEHHBIH |
HEHACBILIEHHBIH Tap, BIAXHOCTh BO3[yXa, TEMIEpAaTypa, BHYTPEHHSISI DSHEPrUs, TEIIOBOM
JBUTATENb, OJJIEMEHTAPHBIM >3JIEKTPUUECKUN 3apsi, DSJIEKTPUUECKOe I10Jie, IPOBOJHUKH H
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pa3nuyath gBJICHHUs (TEIUIOBOE PACHIMPEHHE U CKaTHe, TeIulolepenayda, TEeMJIOBOE PaBHOBECHUE,
CMauMBaHME, KaNWUISpHbIE SIBJICHUS, HCIApeHHe, KOHJEHCAIUs, IUIaBJIEHWE, KpUCTaJUTU3alus
(oTBepAeBaHME), KWIIEHUE, Terulonepenaya (TEMIONPOBOJAHOCTb, KOHBEKIUS, U3IyYEHUE),
IEKTPU3ALUsA TeJ, B3aUMOJCHCTBHE 3apsiOB, HEHCTBUS DIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, JIEHCTBHE MAarHUTHOTO IOJISI Ha MPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHas MHAYKLHS) 10 OMUCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLINX JaHHOE (PU3NYECKOE SBJICHUE;

pacro3HaBaTh IPOSIBIEHUE U3YYEHHBIX (PU3MUECKUX SIBJIECHUI B OKPYKAIOLIEM MUDPE, B TOM UYHCIIE
(bu3nyeckue sIBICHUS B IPUPO/JIC: MOBEPXHOCTHOE HATSKEHUE U KallWJUIPHBIE SIBICHUS B IPUPOJIE,
KpHUCTaJIbl B IpUpoJie, u3inydeHue CoHLa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bl, 00pa3oBaHue
pOChl, TyMaHa, HHEs, CHera, 3JeKTPHUYECKUE SIBIICHUS B arMocdepe, IEeKTPUYECTBO JKUBBIX
OpPraHu3MOB, MarHUTHOE IoJie 3eMJd, Ipei( IMOJIIOCOB, POJIb MAarHUTHOIO MOJIA JJS KU3HU Ha
3emiie, NOJSAPHOE CHUSHHUE, IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33/ady B Y4EOHYIO, BBIJCIATh
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3MUECKUX SBJICHUM;

OINMCBIBATh M3Y4YEHHbIE CBOMCTBA TeJ M (PU3NYECKUE SIBICHUS, UCIONb3YS (PU3MUECKHE BETUUUHBI
(TemmepaTypa, BHYTPEHHSS 3HEPrusi, KOJIMYECTBO TEIUIOTHI, yJeJIbHAs TEIJIOEMKOCTh BEILECTBa,
yllenbHas TEIUIOTa MJIaBJICHUs, YAeIbHas TEIUI0Ta 1apooOpa3oBaHus, yAeabHas TEII0Ta CrOPaHUs
TOIUIMBA, KOA(PQUIMEHT IO0JIE3HOT0 JEHCTBUS TEMJIOBON MAalIMHbBI, OTHOCUTENbHAS BIAXHOCTb
BO3/lyXa, JJIEKTPUUYECKUI 3apsijl, cujla TOKA, 3JIEKTPHUUECKOE HalpsHKeHUE, CONpPOTHBIICHUE
IIPOBOJIHUKA, YAEIbHOE CONPOTUBIICHHUE BEIIECTBA, PA00Ta U MOLTHOCTb 3JIEKTPUUYECKOTO TOKA), IPU
ONMCAHUM NPABWILHO TPAKTOBATh (PU3NYECKUN CMBICI MCIIOJB3YEMBIX BEIMYUH, 0003HAYECHUS U
eIUMHUILBl (PU3MYECKUX BEJIMYUH, HAXOIUTh (OPMYINbI, CBSA3bIBAIOIIKE JaHHYIO (U3NYECKYIO
BEJIMYUHY C JPYTMMHU BEJIUYMHAMM, CTPOUTH I'padMKU HM3YYEHHBIX 3aBUCUMOCTEH (U3NYECKUX
BEJIMYUH;

XapakTepu30BaTh CBOICTBAa Ten, (U3MUYECKHE SBIEHHS M MPOILECCHl, HCIOJb3Ysl OCHOBHBIE
MIOJIOKEHHST MOJIEKYJISIPHO-KUHETHYECKON TEOPUM CTPOEHUS BELIECTBA, MPUHLMII CYNEPIIO3ULINH
noJiel (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3aps/a, 3akoH OMa Ui yuacTKa LenH, 3aKOH
Jxoyns—JleHna, 3aKOH COXpaHEHUs SHEPTHH, TIPU TOM JIaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA
U 3aIIACBIBaTh €M0 MaTEMaTHYECKOE BBIPAKECHHUE;

OOBSICHATh (pU3MUYECKHE MPOLECChl W CBOMCTBAa Tel, B TOM 4YMCIE€ M B KOHTEKCTE CHUTyallHil
IIPAKTUKOOPUEHTUPOBAHHOIO XapakTepa: BBIABISTh NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOMTH
oObsicHeHue u3 1-2 JIOTWYecKHX MIaroB ¢ omopoid Ha 1—2 H3y4EeHHBIX CBOMCTBA (PU3NYECKUX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIe 3a7ayd B 2—3 JEWCTBUS, MCIOJB3yd 3aKOHBI M (DOPMYJbI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJOBHS 3aJlaud 3alMChiBaTh KpPAaTKOE YCIOBHE,



BBISIBIISITH HEJIOCTATOK JTAHHBIX JJIs1 PEIICHUS 337a9H, BRIOMPATh 3aKOHKI U (POPMYIIBI, HEOOXOIUMBIC
Ui € pelIeHHs], IPOBOIUTE PACUYETHI U CPABHUBATH NIOJyYCHHOE 3HAYCHHE (DU3MUECKON BETMIMHBI
C M3BECTHBIMU JJAHHBLIMU,

pacmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOKHO PEIINTh MPU IIOMOIIU PU3NISCKUX METOJIOB, HCIIOJIB3Ys
ONMCAaHUE HUCCJECJOBaHUS, BBIACIATH MPOBEPSEMOE MPEANOJI0KEHHE, OLICHUBATh MPaBUILHOCTD
MOPsiKa MTPOBEACHUS HCCIIEIOBAHUS, JIEIaTh BHIBOIBI;

MPOBOJNTH OTBITBI IO HAOMIOJICHUIO (U3WYSCKUX SBICHUN WU (PU3NICCKUX CBOWCTB TeI
(KanmuJUIsIpHBIC SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/yXa OT €ro 00béMa, TeMIeparypbl, CKOPOCTH
mporiecca OCTHIBAHUSI U HArpeBaHUsl NMPH U3IYYCHUH OT IBETAa H3JIyYarolie (MOTJIONIAOIIei)
MMOBEPXHOCTU, CKOPOCTh UCIIAPEHUS BOJIBI OT TEMIEPATYPHI )KUAKOCTH U TUIOMIAAHN €€ TOBEPXHOCTH,
ANEKTPHU3aLUsI T€JI U B3aUMOJCHCTBUE AIICKTPUUECKHUX 3aps/IOB, B3aUMOJICHCTBHE MOCTOSIHHBIX
MAarHMTOB, BU3yaJM3allisi MAarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB, ACHCTBUS MarHUTHOTO TOJIs
Ha MPOBOJAHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHWTa, CBOMCTBA AJIEKTPOJIBUTATENSI MOCTOSIHHOTO
TOKa): GOpMYJIUPOBATH MPOBEPSIEMBIE MPEIOJIOKEHHUS, COOUPATh YCTAHOBKY M3 MPEIOKEHHOTO
000pyI0BaHUS, ONTUCHIBAThH XOJ OTbITAa U (OPMYJIUPOBATH BHIBO/IBI;

BBITIOJTHATH TIPSIMBIE M3MEPEHUSI TEMIEPATYPhl, OTHOCUTEIILHON BJIIAXKHOCTH BO3/lyXa, CHJIbI TOKA,
HalpsDKEHUS. C KCTOJb30BAaHUEM aHAJIOTOBBIX MPUOOPOB W JIATYMKOB (PU3UYECKUX BEIIUYHH,
CpPaBHUBATH PE3YyJIbTAThl U3MEPEHUHN C YIETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH;

MPOBOJIUTHh HUCCJICIOBAHWE 3aBUCHUMOCTH OJHOW (U3MUECKOW BEIMYMHBI OT JIPyroil ¢
WCTIOJIb30BAHUEM TPSIMBIX M3MEPEHUH (3aBUCUMOCTH COTIPOTHBIICHUS MPOBOJHUKA OT €r0 JJIUHBI,
TIJTOIIA TN TTOTIEPEYHOTO CEUCHHUS M YASITHHOTO COTIPOTHUBIICHHUS BEMIECTBA ITPOBOIHNKA, CHIIBI TOKA,
HIYIIEro Yepe3 MPOBOIHUK, OT HANIPSDKEHHS Ha MPOBOHUKE, UCCIIEIOBAHNE MTOCIEA0BATEILHOTO U
MapajuieTbHOTO COCIMHEHU MTPOBOIHUKOB): TNIAHUPOBAThH MCCIIEIOBAHNE, COOMpaTh YCTAaHOBKY U
BBITIOJTHATE U3MEPEHHUS, CISAYs MPEIOKEHHOMY TIIaHy, (PUKCHPOBATHh PE3yIbTaThl MOJTYICHHOMN
3aBHCHMOCTH B BHJI€ TaOJIHI] U TPapUKOB, J€JIaTh BBIBOBI IO PE3yJIbTaTaM MCCIICIOBAHMUS;
MPOBOJIUTh KOCBEHHBIC HM3MEpPEHUs (M3MYECKUX BEIMYWH (yICNIbHAs TETUIOEMKOCTh BEIIECTRBA,
CONPOTHUBIICHHE TIPOBOJHWKA, paboTa W MOIMHOCTh DJEKTPUUYECKOTO TOKAa): TUIAHHUPOBATH
U3MEPEeHUs, COOMpaTh AKCIEPUMEHTAILHYIO YCTAaHOBKY, CIEAysl MPEAJIOKECHHOW WHCTPYKIUHU, U
BBIUHCIIATH 3HAYCHUE BEITNYNHEIL;

coOJro1aTh MpaBUiia TEXHUKU O€30TIaCHOCTH MpU PaboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
XapaKTEpHU30BaTh MPUHITUIIBI IEHCTBUS U3yUYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB C OTIOPOI
Ha WX ONHMCaHUsA (B TOM YHCJE: CHCTeMa OTOIUICHHSI JOMOB, THTPOMETp, MapoBas TypOHWHa,
aMIIepMETpP, BOJBTMETP, CUYETUHMK DJICKTPUUCCKON SHEPIHH, IJIEKTPOOCBETUTEIBHBIE MPUOOPHI,
HarpeBaTeIbHBIC JIEKTPONTPUOOPHI (ITPUMEPHI ), DIIEKTPUUECKUE MPETOXPAHUTETH, HICKTPOMArHuT,
AJIEKTPOJIBUTATEIb MOCTOSIHHOTO TOKA), MCIIOJB3Ysl 3HAHUSI O CBOMCTBaxX (DU3WUYCCKUX SBJICHHUHN U
HE0OX0ouMbIe PU3NUECKHE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUUYECKHWE YCTPONCTBA M H3MEPHUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (KMJIKOCTHBIA TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATEIH
BHYTPEHHETO CrOpaHus, 3JEKTPOCKOI, PEOCTaT), COCTABIATH CXEMBbl JJIEKTPUYECKHUX LEmed ¢
MOCJIEIOBATEIBHBIM U MAPAIJIEIbHBIM COSAMHEHUEM 3JIEMEHTOB, Pa3jinyas yCIOBHbIE 0003HAYCHHUS
AJIEMEHTOB JICKTPUUECKHX IIETIeH;

MPUBOJUTH TPUMEPHbl (HAXOAUTh WH(OpPMAIMIO O MpUMeEpax) MPaKTUYECKOTO HCITOJIb30BaHUS
(bu3MUYecKUX 3HAHWI B MOBCEIHEBHOM JKU3HH ISl 0OecriedeHrs] 0€30MacHOCTH MPHU OOpAIEHUH C
npubopaMu U TEXHUYECKUMHU YCTPOMCTBAMH, COXpPAHEHHsI 3J0POBbS M COONIOJCHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYILIECTBIIATh TOWCK HHpOpMAuK (U3NYECKOTO cojepkaHusi B VIHTepHeTe, Ha OCHOBE
MMEIOIIUXCS 3HAHUHN U MyTEM CpaBHEHUS JOTIOJHUTEIbHBIX HCTOUHUKOB BBIACNIATH HHPOPMAIIHIO,
KOTOpasi SBISETCS MPOTUBOPEUYHUBOIN MIIM MOKET ObITh HETOCTOBEPHOM;

MCIOJIb30BATh MPH BHITIOJTHEHUH YI€OHBIX 33JaHUI HAYYHO-TIONYJISIPHYIO TUTEPATypy GU3NIECKOTO
COJIpXaHUsA, CIpaBOYHbIE MaTepuaybl, pecypcbl cetu HWHTepHeT, BiaAeTh MNpUEMaAMHU
KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3zoBaHus HH(OPMAIIUU U3 OJTHOM 3HAKOBOHM CUCTEMBI B IPYTYIO;
co37aBaTh COOCTBEHHBIE MUChbMEHHBIE M KpAaTKUE YCTHBIE COOOIIeHus, 00001mas nHpopMaIno u3
HECKOJIbKUX MCTOYHUKOB (PU3MUECKOTO COJEpKaHUs, B TOM YHCIIE MyOIMYHO MPEICTABISTH



pe3ynbTaThl IPOSKTHOM MM UCCIIEN0BATEIIBCKOU AEATEIBHOCTH, IIPU 3TOM I'PAMOTHO MCIIOJIb30BaTh
M3yYEHHBIN MOHATHIHBIN anmapar Kypca (pU3HKH, COTPOBOXKIATh BBHICTYIIJICHHE IPE3CHTAIHEH;
IPU BBINIOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHMHA (PU3UYECKUX TPOLIECCOB PACHPEACIATH
00513aHHOCTH B TPYNIIE B COOTBETCTBUH C IMOCTABICHHBIMH 3aJla4aMH, CJICIUTH 32 BBINOJIHECHHEM
TIUTaHa JCWCTBUI M KOPPEKTHPOBATH €T0, aJICKBATHO OLIEHUBATh COOCTBEHHBIH BKJIA/l B ICSTEIHHOCTD
IPYIIBI, BBICTPAaMBAaTh KOMMYHHMKAaTUBHOE B3aMMOJICHCTBHE, MPOSBIAl T'OTOBHOCTH pa3pellarb
KOH(QJIUKTEI.

K koHuy oOyueHus B 9 kiacce mpeIMETHbIE pe3yJabTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTD y O0OyHArOIINXCS YMEHUI:

WCIIOJIb30BATh MOHATHUS: CHCTEMa OTCUéra, MaTephaibHash TOYKA, TPACKTOPHs, OTHOCHUTEILHOCTh
MEXaHUYECKOTO JIBIKCHHUS, AePopmMarius (yrnpyras, iiacTuueckas ), TpeHUe, HEHTPOCTPEMUTEITLHOE
YCKOpEHHUE, HEBECOMOCTD U MEPErpy3KH, LIEHTP TSHKECTU, AOCOIOTHO TBEPIOE TETIO0, EHTP TKECTH
TBEPIIOTO TeJa, paBHOBECHE, MEXaHUUECKHUE KOJIeOaHUsl ¥ BOJHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK,
JJIEKTPOMATrHUTHBIE BOJIHBI, IIIKajga JJICKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh |
JATbHO30PKOCTh, CIEKTPbl HMCIYCKaHUS M TOIJIONIEHUs, anbda, OeTa- W TamMma-u3TydeHus,
M30TOIIBI, siZIEpHAst SHEPTETUKA,;

paznuuaTh  SBJICHUS  (paBHOMEpPHOE W  HEPAaBHOMEPHOE  MPSIMOJWHEHHOE  JIBIKECHHE,
PaBHOYCKOPEHHOE MPSMOJIMHEHOE JBUKEHUE, CBOOOHOE TaJCHHUE TEJ, PABHOMEPHOE JIBUKEHUE
M0 OKPYXHOCTH, B3aUMOJCHCTBHE TeJl, PEAaKTHBHOE JIBI)KCHHE, KOJeOaTelbHOe IBWKCHHUE
(3aTryxaromue U BBIHYXJICHHBIC KOJIeOaHUs1), PE30HAHC, BOJTHOBOE JBUKEHHE, OTPAKECHHUE 3BYKa,
MPSIMOJIMHENHOE PaclpoCTpaHEHHE, OTPAKEHHWE M TPEJIOMIICHHE CBETa, IOJHOE BHYTPECHHEE
OTPaKECHHE CBETAa, Pa3JIOKCHHE OEJOro CBeTa B CIEKTP M CJIOKEHHE CHEKTPaJIbHBIX IBETOB,
JTUCTIEPCHST CBETa, €CTECTBEHHAs pPaJHMOAaKTHBHOCTh, BO3HMKHOBEHHE JIMHEWUYATOTO CIIEKTpa
M3JIYYCHHS) 10 OMHUCAHUIO MX XapaKTePHBIX CBOWMCTB W Ha OCHOBE OIIBITOB, JEMOHCTPHPYIOIINX
naHHOE (U3MUECKOE SBJICHHC,

pacrno3HaBaTh MPOSBIECHNE U3YUYEHHBIX (PU3NUECKUX SBICHUN B OKPYXKAIOIIeM MUpPE (B TOM 4YHCIe
¢buznyeckue SIBICHUS B IPUPOJIE: MPUINBBI U OTIMBBI, JBUXKEHHE TulaHeT COJHEUHOM CHCTEMBI,
PEaKTUBHOE JBM)KCHHME >KHMBBIX OPraHW3MOB, BOCHPUSATHE 3BYKOB YXKHUBOTHBIMH, 3E€MJIETpSICEHUE,
ceiicMUueckre BOJIHBI, IyHaMH, X0, LIBETA TEJI, ONTUYECKHUE SBJICHUS B IPUPOJIE, OMOJIOTHYECKOE
NecTBUE BUIUMOIO, YIbTPapHOJIETOBOTO U PEHTTEHOBCKOTO W3IMYyYEHHH, €CTECTBEHHBIN
paavoaKTUBHBIN ()OH, KOCMUYECKHE JIy4d, PaJIUOAKTUBHOE M3IIyuY€HUE MPHUPOJIHBIX MHUHEPAJIOB,
NecTBHE paUOAaKTUBHBIX H3JIyUEHHH Ha OpraHu3M 4eJOBeKa), MpPH 3TOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHbIE CBOWCTBA (MPU3HAKK) (PU3HUECKUX
SIBJICHU;

OMKCHIBATh M3YUYCHHbIE CBOMCTBA TN U (PU3NUECKUE SBIICHUS, UCIIONB3YS (PU3NYECKHE BETUUHHBI
(cpeoHsis M MrHOBEHHAash CKOpPOCTb Tejla MPU HEPAaBHOMEPHOM JBW)KCHHH, YCKOPEHHUE,
nepeMeleHue, myTh, YrioBas CKOPOCTh, CHIIa TPEHUS, CHIIa YIIPYTOCTH, CUIIA TSHKECTH, YCKOPEHUE
CBOOOJHOTO MaJIeHUs, BEC TeJa, UMITYJIbC Tella, UMITYJIbC CUITbI, MEXaHUYecKas padoTa U MOIIHOCTb,
MOTEHIIMATbHAS SHEPrusl Tena, MOJHSATOr0 HaJl MOBEPXHOCTHIO 3€MIIM, MOTEHLHUATIbHAs SHEPTUs
C)KaTOM MPYKUHBI, KHHETHUYECKasi SHEPTrusl, MOJHAas MeXaHU4ecKas JHEprusi, MepuoJl U 4acroTa
KojeOaHuil, AMUHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOpPOCTb CBETa, MOKa3aTelb
MIPEIOMIICHUS CPEbl), IPU ONKMCAHUU MPABWIBHO TPAKTOBATH (PU3UUYECKUIN CMBICI HCIIOIb3yEeMbIX
BENTUYMH, 0003HAYCHHS] M €IUHUIIBI (PU3MUECKUX BEIMYUH, HAXOAUTH (POPMYIBI, CBSA3BIBAIOIINE
JaHHYIO0 (U3MYECKYI0 BEIMYMHY C JPYTMMU BEITUYMHAMH, CTPOUTH TpadUKH H3YYEHHBIX
3aBUCHUMOCTEN (PU3NYECKIX BEIUUNH;

XapaKTepH30BaTh CBOICTBA Tell, (PU3HUECKUE SIBICHUS U MPOIIECCHI, UCTIOIb3ys 3aKOH COXPAHEHUS
SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUs, IPUHIUI CYIEPIO3UIIMH CUJI, HIPUHIIMI OTHOCUTEIBHOCTH
lanunes, 3akonsl HplOTOHA, 3aKOH COXpaHEHUs UMITYJbCA, 3aKOHBI OTPAKEHUS U MPETOMIICHHS
CBETAa, 3aKOHBI COXPAHEHMs 3aps0BOrO U MACCOBOTO YHMCEN MPHU SACPHBIX PEAKUUSIX, IPU ITOM
JaBaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3aITUCHIBATH €r0 MAaTEMATUYECKOE BHIPAKEHUE;
OOBSACHATh (PU3MYECKHE TPOIECCHl M CBOWCTBA TEN, B TOM YHCIe M B KOHTEKCTE CUTYyallul
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTEpa: BBIABIATh MPUUMHHO-CIICJCTBEHHbIE CBSI3H, CTPOUTH



oObsicHeHHEe W3 2—3 JIOTMYECKMX LIaroB ¢ ONMOpOod Ha 2—3 HM3y4YEHHBIX CBOMCTBA (DU3NYECKUX
SABJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemiaTh pacy€THbIC 3a/1a4 (OMUPAIONINECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCIIONIb3Ys 3aKOHBI U
(bopMmyIbl, cBA3BIBAIOIINE (PU3MUECKUE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 334U 3alChIBATh
KpaTKoe YCIIOBUE, BBIABISATH HEAOCTAIOUIME WJIM HM30BITOYHBIC JaHHBIC, BBIOMPATh 3aKOHBI H
¢dopmynbl, HEOOXOAWMBIE Uil PEIICHUS, MPOBOJUTH PACYEThl M OLEHHBATh PEATHCTUYHOCTH
MIOJIyYEHHOTO 3HAYEeHUsI (PU3NUECKON BEIUUNHBL,

pacro3HaBaTh IpOOIEMbI, KOTOPHIE MOKHO PELIUTD IPU MOMOIIN (PU3HUECKUX METOA0B, UCTIONB3YS
ONMCAHUE HCCIIEOBAHMS, BBIACIATH MPOBEPAEMOE MPENOJIO0KEHUE, OLEHUBATh IPABUIBHOCTD
MOpsIIKa  MPOBEIEHUS HUCCIENOBAHMs, JielaTh BbIBOJAbI, HMHTEPIPETUPOBATH  PE3YJIbTaTh
HaOJII0IEHUI U OIIBITOB;

IIPOBOJIUTH OTIBITHI [10 HAOJIIOJEHHIO (PU3HUECKUX SIBICHUHN WIH (PU3UYECKUX CBOMCTB Tell (M3yueHue
BTOpOro 3akoHa HplOTOHa, 3aKOHAa COXpaHEHMsI SHEPruH, 3aBUCUMOCTb IepHoJa KoJieOaHMi
MPYKUHHOTO MasiTHUKA OT Macchl rpy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTb OT aMILITUTY/bI
MaJibIX KOJIEOaHUH, IPSIMOIMHEMHOE pacIpOCTpaHEHUE CBETA, Pa3jiokKeHHe OEI0oro cBeTa B CIIEKTp,
U3Y4YE€HHUE CBOICTB M300pa)K€HHs B IIJIOCKOM 3€pKajie M CBOMCTB M300pa)keHHUs NpeIMeTa B
coOuparomied JguH3€, HAOMIOAEHME CIUIOIIHBIX M JIMHEHYaThIX CHEKTPOB  M3JIy4EHUs):
CaMOCTOSITENIBHO COOMpaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 00OpYAOBAaHMSI, ONMUCHIBATH XOJ
OTIBITA U €r0 Pe3yibTaThl, GOPMYIUPOBATH BHIBOIBI;

MPOBOJUTH IMPH HEOOXOIUMOCTH CEpPHI0 NPSIMBIX H3MEPEHHi, omperensis cpeaHee 3HaueHUe
u3MepsieMoil BenuuMHbI ((POKYyCHOE paccTOsHHE coOMparouieil JTUH3bI), 00OOCHOBBIBATH BHIOOD
crioco0a n3MepeHus (M3MEpPUTEIHHOTO MPUOopa);

MPOBOJUTH HCCIEAOBAHUE 3aBUCUMOCTEH (M3NYECKHX BEJIMYMH C HCMIOJIb30BAaHUEM MPSMBIX
U3MepeHull (3aBUCUMOCTh IYTH OT BPEMEHM NPU PAaBHOYCKOPEHHOM JBMXKEHMU 0e3 HadajabHOU
CKOpOCTH, NepHoAa KoieOaHUi MaTeMaTHUeCKOro MasTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTHU yria
OTpaXE€HMsI CBeTa OT yrja MNaJeHUs W yrja HpeJoMJIeHHs OT yIyla MaJeHHs): IUIaHUPOBATh
HCCIIEIOBAaHUE, CAMOCTOATENBHO COOMPATh YCTaHOBKY, (PMKCHPOBATH PE3YJIbTaThl IOJYYEHHOMU
3aBUCUMOCTH (PU3NYECKUX BEIMYMH B BHJIE TaONUIl U Ipa(UKOB, JeIaTh BBIBOJBI 10 PE3yJIbTaTaM
UCCIIEIOBAHUS;

IIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3MUECKUX BETUUHUH (CPEHSSA CKOPOCTh U YCKOPEHHE TeJa IPU
PaBHOYCKOPEHHOM JIBWKEHHMH, YCKOPEHHE CBOOOJHOrO MafeHus, KECTKOCTb MPYXKHHBI,
KOA(Q(QUIMEHT TPEHUS CKOJIbBKEHMs, MEXaHWdeckas paboTa M MOIIHOCTb, 4acTOTa U IEPUOJ
KoJle0aHUH MaTeMaTUYEeCKOTro U MPYKMHHOTO MasTHUKOB, ONITUYECKAsl CUJIa COOMparoIel JIHH3bI,
pasMOaKTUBHBIM (OH): IUIAHUPOBATh U3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY U
BBITOJIHATh U3MEPEHUs, ClIeAys NPEAIOKEHHON MHCTPYKIUH, BBIYMCIATh 3HAUCHHE BEJIUYMHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YIbTAThl C YUETOM 3a/laHHOM MOTIPEIIHOCTH U3MEPEHUH;
coOuroIaTh MpaBuiia TEXHUKU 0€30MIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYJOBAHUEM;
pa3nuyaTh OCHOBHBIC IPU3HAKM H3YYEHHBIX (U3MYECKUX MOJENel: MaTepuajbHas TOYKa,
a0COJIIOTHO TBEPJIOE TEJIO, TOYCUHBIH UCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, [UIaHEeTapHas MOJENb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT'0 5/1pa;

XapaKTepU30BaTh IPUHIUIIBI 1€HCTBUS N3yYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C ONOPOi
Ha UX OMUCAaHUA (B TOM YHCJIE: CIIMJIOMETP, TaTYUKH [TOJIOKEHHSI, PACCTOSHUS M YCKOPEHUS, PaKeTa,
9X0JIOT, OUKHU, IEPUCKOTI, (hOoTOAMNMapar, ONTHUYECKUE CBETOBO/IbI, CIIEKTPOCKOI, T03UMETP, KaMepa
BunbcoHna), ucrnonb3ys 3HaHUS O CBOMCTBaxX (pU3MUECKUX SBICHUNA U HeoOXonumsble (uzndeckue
3aKOHOMEPHOCTH;

UCIIOJIb30BATh CXEMBl M CXEMAaTHUYHbIE PHUCYHKHM M3YYEHHBIX TEXHMUYECKUX YCTPOMWCTB,
U3MEPUTENIbHBIX MPUOOPOB M TEXHOJOTHYECKUX MPOLECCOB MPHU PEIICHUH YU4eOHO-IPAKTUYECKUX
3aJa4y, ONTHYECKUE CXEMbI JJIsl MOCTPOEHUS M300paXeHUH B IUIOCKOM 3epKajie M coOuparomieit
JIH3E;

NPUBOAUTH TMPHUMEPHl (HAXOAUTh WHGPOPMALMIO O TNpHUMEpax) MPAKTUYECKOTO MCIOJIb30BaHUS
(¢u3nUecKuX 3HaHUHN B MOBCETHEBHOM >KU3HU JUI oOecrieueHHns 6e30MacHOCTH MpU OOpaIleHuH C
npubopaMu W TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3I0pOBbS M COOJIOAEHUS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKAIOLLEN CPENE;



OCYIIECTBIIATh MOUCK HH(pOpMAIMU (U3UUECKOro cojepKaHus B VIHTepHETEe, CaMOCTOSATEIBHO
(bopMynupys TOUCKOBBIA 3allpoC, HAXOMUTh IIYTH OIPENIEICHUS JOCTOBEPHOCTH IOIY4YECHHOU
nH(pOpMAIMY Ha OCHOBE MMEIOLIUXCS 3HAHUN M TOMOJHUTEIHHBIX HICTOYHUKOB,;

MCIOJIb30BATh ITPH BBITIOJTHEHUH YI€OHBIX 33/IaHUI HAYIHO-TIONYJIAPHYIO TUTEPATypy GU3NIECKOTO
COJEpKaHUsA, CIpPaBOYHbIE MaTepuaybl, pecypchl cetu MHTepHeT, Biaxers NpUEMaMHU
KOHCTIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HH(GOPMAIMK U3 OTHON 3HAKOBOU CHCTEMBI B APYT'YIO;
CO3/1aBaTh COOCTBEHHBIC THCBMEHHBIE M YCTHBIE COOOIIEHHWS Ha OCHOBE HH(POpMAIUU U3
HECKOJIbKUX HMCTOYHHUKOB (PU3MUYECKOTO COAEp)KaHUs, MYOIUYHO TMPEICTABISATh PE3yIbTaThl
IIPOEKTHOM WJIM UCCIIEIOBATEIBCKOM ACSITEIBHOCTH, IIPH YTOM I'PAMOTHO MCIOJIb30BaTh U3y4EHHBIN
MOHATUIHBIN anmapar u3y4aeMoro paszena GU3UKH U COPOBOKIATH BBICTYIIJICHUE TIPE3eHTAIeH
C y4€TOM 0COOCHHOCTEH ayTUTOPHH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Ne n/m HaunmMeHoBaHMe pa3/iejioB U TeM NMPOrpaMMBbl KoauyecTBO 4acoB DuekTpoHHbIE (U] POBLIE) 00pa3oBaTe/bHbIE
Bceero KonTtpoJabhbie IIpakTyeckue pecypcbl
padoThI padoThI

Pazgen 1. @usuka u eé poJib B IO3HAHMM OKPYKAIOLIEr0 MHUPa
1.1 ®dusnKa - HayKa O IpUPOJIe 2 bubnnoreka [{OK https:/m.edsoo.ru/7f416194
1.2 duznveckre BeTUINHbBI 2 1 bubaunoreka LIOK https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHAaYUHBIN METO/ MO3HAHUS 2 1 bubnnoreka [{OK https://m.edsoo.ru/7f416194

Hroro no pazaeny 6

Paznen 2. IlepBoHavyajIbHbIE CBEICHNS O CTPOCHHMH BelllecTBA
2.1 CrpoeHue BelecTsa 1 bubnnoreka [{OK https://m.edsoo.ru/7f416194
2.2 JIBmxeHre U B3aMMOECHCTBHUE YaCTHUI BEIIECTBA 2 1 Bubmuoreka [1OK https://m.edsoo.ru/7f416194
2.3 ArperaTHbIE COCTOSIHUS BEIIECTBa 2 bubnunoreka [{OK https://m.edsoo.ru/7f416194

Wtoro no pazneny 5

Paznen 3. JIBukeHue 1 B3auMoAeHCTBHE TeJl
3.1 MexaHndeckoe ABUKEHUE 3 bubaunoreka LIOK https:/m.edsoo.ru/7f416194
3.2 Wneprust, Macca, INIOTHOCTh 4 1 bubanoreka LIOK https:/m.edsoo.ru/7f416194
3.3 Cwua. Bunpl cun 14 1 2 bubanoreka [TOK https:/m.edsoo.ru/7f416194

HWroro no pazpery 21

Pa3nen 4. JlaBienue TBEPABIX TeJl, AKUAKOCTEH M ra3oB
4.1 Hasnenue. Ilepenaua nasneHus TBEPABIMU TEIAMH, 3 bubanoreka LIOK https:/m.edsoo.ru/7f416194

KUJIKOCTSIMU U ra3aMu

4.2 JlaBneHne KUIKOCTH 5 bubanoreka LIOK https:/m.edsoo.ru/7f416194
4.3 ATMocepHoe naBieHne 6 bubnuoreka I{OK https:/m.edsoo.ru/7f416194
4.4 JlelicTBHE KHUIKOCTU U ra3a Ha MOTPYKEHHOE B HUX TEIO 7 2 3 bubnnoreka ITOK https://m.edsoo.ru/7f416194

HUroro no pazgery 21

Pa3nen S. PaboTa 1 MOIHOCTDb. JHEpPrus
5.1 Pabora 1 MomHOCTH 3 1 bubnmoreka I{OK https://m.edsoo.ru/7f416194
5.2 [IpocTeie MeXaHU3MEI 5 1 bubnmoreka I{OK https://m.edsoo.ru/7f416194
5.3 MexaHndecKasi SHEPTHs 4 1 1 bubamoreka [{OK https://m.edsoo.ru/7f416194

HWroro no paznery 12

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 12




8 KJIACC

Ne HaumeHnoBaHue pa3eioB M TeM NPOrpaMMbl KosmmgyecTBo 4acoB DJIeKTPOHHBbIE (HU(PPOBHIE)
n/n Bcero | Konutpoabnbie | [lpakTuyeckue oOpa3oBaTejibHble pecypchl
padoThI padoThI
Pa3nea 1. TenJioBble siBJICHUS
1.1 CrpoeHue U CBOMCTBA BEIECTBA 7 bubanoreka ITOK https:/m.edsoo.ru/7f4181ce
1.2 TenoBble poOLECCH 21 1 5 bubanoreka ITOK https:/m.edsoo.ru/7f4181ce
Uroro no pazgeny 28
Pazgea 2. DnekTpryecKkre U MAarHUTHbIE SIBJIEHUS
2.1 OnexkTpuuecKkue 3apsaabl. 3apsKeHHbIE Tela U UX B3aUMOJACHCTBHE 7 1 bubanoreka [IOK https:/m.edsoo.ru/7f4181ce
2.2 ITocTOSIHHBIN 3JIEKTPUYECKUN TOK 20 2 7 bubanoreka [IOK https:/m.edsoo.ru/7f4181ce
2.3 MarHuTHbIC SIBJICHUS 6 1 1.5 bubanoreka I{OK https://m.edsoo.ru/7f4181ce
24 OneKTpoMarHuTHast HHAYKIHS 4 bubanoreka [IOK https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
9 KJIACC
Ne HanMeHoBaHMe pa3/iesioB M TeM MPOrpaMMbl Kosn4yecTBO 4acoB DJiekTpoHHbIE (ITA(PPOBHIE)
n/n Bcero Kontpoashbie | IIpakTHueckune o0pa3oBaTe/bHbIe pecypchl
padoThI padoThI
Paznen 1. Mexannyeckue siBJIeHUs
1.1 MexaHH4YeCcKO€e IBIKEHUE M CITOCOOBI €r0 OIMUCAHUS 10 1 bubanoreka LIOK https:/m.edsoo.ru/7f41a4a6
1.2 BzaumonerictBre Ten 20 1 3 bubnnoreka [{OK https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXpaHEHUS 10 3 bubnnoreka LIOK https:/m.edsoo.ru/7f41a4a6
HUroro no pazpery 40
Pa3nen 2. MexaHuuyeckHe KoieGaHus M BOJTHBI
2.1 Mexanuyeckue KoieOanus 7 3 bubnnoreka LIOK https:/m.edsoo.ru/7f41a4a6
2.2 MexaHHYeCKHe BOJIHBL. 3BYK 8 1 3 bubaroreka I{OK https://m.edsoo.ru/7f41a4a6
HUroro no pazgery 15
Pa3ne 3. DJieKTpPOMArHUTHOE 10JIe M 3J1eKTPOMATHUTHBIE BOJTHBI
3.1 | DNEeKTPOMArHUTHOE TI0JIE M 3JIEKTPOMArHUTHBIE BOIHBI 6 2 Bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
HWroro no paznery 6
Pasgen 4. CeeToBbI€C ABJICHUSA
4.1 3aKoHBI paclpoCcTpaHEeHUs CBETa 6 2 Bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
4.2 JInH3E! ¥ onTHYecKre MPUOOPHI 6 3 Bubmmoreka LIOK https://m.edsoo.ru/7f41a4a6
4.3 Pasnoxenne 6enoro cBera B CIIEKTp 3 2 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
HWroro no paznery 15
Pa3nen 5. KBanroBble IBJICHUS
5.1 HcnyckaHue 1 TOTJIOMICHHE CBETa aTOMOM 4 1 bubnmoreka [{OK https://m.edsoo.ru/7f41a4a6
5.2 CTtpoeHne aTOMHOTO siIpa 6 1 Bubmoreka [IOK https://m.edsoo.ru/7f41a4a6
5.3 SnepHble peakuu 7 1 1 bubaroreka [{OK https://m.edsoo.ru/7f41a4a6




Hroro no pazgeny

17

Paznea 6. IloBTopuTe1bHO0-0000 A0 NI MOAYIb

6.1 [ToBTOpeHue 1 0600IIeHNE cofepkaHus Kypca (Gu3nuky 3a 7-9 9 2 bubmoreka [1OK https://m.edsoo.ru/7f41a4a6
KJ1acc
Hroro no pazgeny 9
OBHIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 3 27 |
MNOYPOYHOE IIVIAHUPOBAHHUE
7 KJIACC
Ne | Tema ypoxa KosnyecTBo yacos Hara DJIeKTPOHHBbIE U] POBLIE
n/n Bcero Kontpoasueie | [IpakTuueckne | M3ydenusi | 00pa3oBaTesibHbIE PeCypPChI
padoThI padoThI
1 ®dusnka — Hayka o npupoje. SIBiaeHus npupoasl. Pusnueckue 1
SIBJICHUS
2 MexaHuveckue, TEII0BbIE, JIEKTPUUECKHUE, MATHUTHBIE, 1
CBETOBBIC, 3BYKOBBIC ABJICHHSA
3 DuznyecKkue BEJIMIUHbI U UX U3MEpPEHUE 1
4 Ypok-uccienosanue "M3mepenue Temneparypsl Ipyu HOMOITH 1 1
YKUJIKOCTHOTO TEPMOMETpa U JIaTUHUKa TeMIIepaTyphl"”
5 Kak ¢usuka u n1pyrue ecTeCTBeHHbIE HAYKU M3Y4aloT PUPOTY. 1 bubaunorexa [JOK
EcrectBeHHOHay4HBIN MeTo]] o3HaHus1. Onucanue GU3NIecKux https://m.edsoo.ru/ff09{72a
SIBJICHUM C TOMOIIIBIO MOAeIIeH
6 Ypok-uccienosanue "IIpoBepka runoTe3bl: TaNbHOCTh MOJIETA 1 1
HIapuKa, IyIEHHOI0 TOPU30HTAILHO, TeM OoJblIe, YeM Ooblie
BBICOTA ITycKa"
7 Crpoenue Bemecta. OMBITHL, T0Ka3bIBAIONINE JUCKPETHOE 1 bubnunoreka [JOK
CTPOCHHE BEIIECTBA https://m.edsoo.ru/ff09feOa
8 JIBmKeHMe YacTHII BEIECTBA 1 bubmuoreka IIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccienoBanue «OMNbIThI 0 HAOTIOCHUIO TEILIOBOTO 1 1
paclIMpeHns Ta30B»
10 ArperaTHbIE COCTOSTHUS BEIIECTBA 1
11 B3anMocBsI3p MEXIy CBOIICTBAMH BEIIECTB B Pa3HBIX arperaTHBIX 1 Bubmmorexa [IOK
COCTOSIHUSIX U X aTOMHOMOJIEKYIISIPHBIM CTPOCHHEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHBIX COCTOSIHAN BOJIBI
12 MexaHnueckoe ABIKeHNE. PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 Bubmmoreka [IOK
NBIDKEHUE https://m.edsoo.ru/ff0a05c6
13 CkopocTts. EnuHAIIEI CKOpOCTH 1 bubmmoreka [JOK
https://m.edsoo.ru/ff0a079c
14 Pacuer myTr 1 BpeMeHH JBUKECHUS 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0a0ae4




15 WNuepuus. 3akon unepiuu. BzaumoneiicTBue Ten Kak npuirHa Bubmoreka [IOK
HW3MEHEHHUsI CKOPOCTH ABMKEHUS TEN https://m.edsoo.ru/ff0a0c10
16 [TnoTHOCTE BemecTBa. Pacdyer Macchl 1 o0beMa Tena o ero Bubmoreka [IOK
IJIOTHOCTHU https://m.edsoo.ru/ff0a0fee
17 JlaGopaTopHas pabota «OnpeneieHue IIOTHOCTH TBEPIOTO TeIay
18 Pemenne 3anau o teme "IlnorHOCTH BemecTBa" Bbubaunoreka [JOK
https://m.edsoo.ru/ff0al123c
19 Cuna Kak XxapaKTepucTuKa B3aumoeicTBus Ten. Cuiia ynpyrocTH.
3akoH ['yka
20 JlaGopaTopHas pabota «/3ydeHre 3aBUCUMOCTH PACTHKCHHS
(medbopmaiyu) IPY>KUHBI OT TPUIOKEHHON CHIIBD)
21 SIBnenue tarorenus. Cuia TsHDKECTH
22 CBs13p MEX/1y CHJION TSDKECTH U Maccoi Tena. Bec Tena. Pemenne bubanorexa [JOK
3aaa4 1o teme "Cuna TsprecTH" https://m.edsoo.ru/ff0al1778
23 Cuna TSKeCTH Ha ApYrux IuaHeTax. @usnyeckue XapakTepUCTHKU bubanorexa [JOK
TUTAHET https://m.edsoo.ru/ff0al1502
24 N3mepenue cui. J[unamomerp bubnuorexa [IOK
https://m.edsoo.ru/ff0al8cc
25 Bec tena. HeBecomocTh bubnuoteka IIOK
https://m.edsoo.ru/ff0al778
26 CrnoxeHue IByX CHJI, HAIIPaBJICHHBIX 110 OTHOW MPSIMOH. bubaunorexa [JOK
PaBHOeHCTBYIOMAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amad no teme "PaBHozelcTByIomas cun'
28 TpeHue ckoNbXeHUs U TPEHUE MOKOsL. TpeHue B Mpupoae u bubnunorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlabopatophast pabota «3yueHne 3aBUCUMOCTH CHJIbI TPEHUS bubnunoreka [JOK
CKOJIBXKEHHUS OT CHJIBI IaBJICHUS U XapaKTepa CONPUKACAIOIINXCS https://m.edsoo.ru/ff0alcc8
TIOBEPXHOCTEH»
30 Pemenue 3ama4 Ha onpeaeeHrne paBHOACHCTBYIOMIEH CHITBI
31 Pemenue 3amad no remam: «Bec Tenay», «padpuueckoe bubnunoreka [JOK
n3o0paxkeHne cum», «Cuibly, «PaBHONEHCTBYOMIAS CHID) https://m.edsoo.ru/ff0alde0
32 KontponpHas padora o remam: «MexaHHUECKOE IBIKCHUE),
«Macca, wIoTHOCTEY, «Bec Tenay, «['padudaeckoe m300pakeHne
ciny, «CHIB»
33 Hapnenue. CriocoObl yMEHBIICHHS U YBEHMUICHUSI TABICHUS Bubmmorexa [IOK
https://m.edsoo.ru/ff0a20a6
34 JlaBnenne ra3a. 3aBHCUMOCTD JaBJICHHS ra3a oT 00bhéma, bubmmoreka [JOK
TEMIEPaTypHI https://m.edsoo.ru/ff0a2376
35 [epenaua naBneHnst TBEPABIME TEIAMH, KUIKOCTIMH U Ta3aMH. bubmmoreka [JOK
3akon [Tackans https://m.edsoo.ru/ff0a25b0
36 JlaBieHHE B KUAKOCTH M Tase, BRI3BAHHOE JICHCTBUEM CHIIBI bubmmoreka [JOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amad o teme «/laBineHue B )KUIKOCTH U ra3e. 3aKOH Bbubamnoreka [JOK

TTackamsy

https://m.edsoo.ru/ff0a2826




38 CooOlmmarommecs: CoCyabl Bubmoreka [IOK
https://m.edsoo.ru/ff0a2970
39 I'mppaBauueckuit npecc Bubmoreka [IOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. IlopurHeBoil )KUAKOCTHBIN HAacOC
41 Atmocdepa 3emin. [IpuuuHbI cyniecTBOBaHUS BO3TYIIHOH bubanorexa [JOK
000109KH 3eMITH. 3aBUCHMOCTh aTMOC(EPHOT0 IaBJICHUS OT https://m.edsoo.ru/ff0a2b5a
BBICOTHI HaJ YDOBHEM MOPSI
42 Bec Bo3nyxa. ATMocepHOe naBieHue bubanorexa [JOK
https://m.edsoo.ru/ff0a2bSa
43 Nsmepenne atmocheproro naienus. OmsiT Toppuueniu bubmuoreka [TOK
https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JaBJICHUsI OT BBHICOTHI HAJl yPOBHEM bubmuoreka [IOK
Mops https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. ATMochepHOe TaBICHUE HA PA3TUUHBIX bubmuoreka [TOK
BBICOTaxX https://m.edsoo.ru/ff0a2fc4
46 Pemienue 3a1a4u o Teme "AtmochepHoe naBiacHue"
47 JleiicTBUE KHUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. bubmuoreka [IOK
ApxumenoBa cuna https://m.edsoo.ru/ff0a3276
48 JlabopaTopHas pabota «OnpeneneHue BHITATKABAIOIICH CHIIBI, 1 bubmuoreka [IOK
JICUCTBYIOUIEH Ha TEJO, MOTPYKEHHOE B KHUIKOCTHY https://m.edsoo.ru/ff0a33fc
49 JlaGoparophas pabora o Teme «lccnenoBanie 3aBUCUMOCTH Beca 1 bubnunorexa [JOK
Tela B BOJIE OT 00bEMa MOrPY)KEHHOM B )KUAKOCTh YaCTH TeJlay https://m.edsoo.ru/ff0a3514
50 ITnaBanue Ten bubarnoreka [JOK
https://m.edsoo.ru/ff0a3a96
51 Jlaboparophast pabora "KoHcTpyrnpoBanue apeoMerpa min 1
KOHCTPYHPOBAHHE JIOAKH U ONpeaeseHne e€ rpy30noapEMHOCTH"
52 Pemenue 3anau mo temam: «IImaBanue cynos. BozgyxomnaBanuey, bubarnoreka [JOK
«/laBneHue TBEepABIX TeJ, KHUIKOCTEH U Ta30BY https://m.edsoo.ru/ff0a3654
53 Mexanuueckast paboTa bubnunoreka [JOK
https://m.edsoo.ru/ff0a3{82
54 MorHocTs. EAMHAUIBEI MOIITHOCTH bubnmoreka [JOK
https://m.edsoo.ru/ff0a3{82
55 Ypok-uccienoBanue "Pacu€r MOITHOCTH, pa3BUBAEMOM MIpH 1
MOIBEME 10 JIECTHUIIE"
56 [Ipocteie Mexann3Mel. Peraar. PaBHOBecHe crit Ha peryare
57 KontponsHas padora no teme «laBneHne TBEpABIX Tedl,
KUJIKOCTEH 1 ra3oBy / Beepoccuiickast mpoBepodHasi paborta
58 PesepeHeIiil ypok. Pabora ¢ Tekcramu 1o teme «JlaBrneHne Bubmmoreka [IOK
TBEPIBIX TN, KUAKOCTEH 1 ra3oBy» / Beepoccuiickas mpoBepodHas https://m.edsoo.ru/ff0adffe
pabota
59 Peryaru B TexHuke, ObITy U ipupoze. JlabopaTopHast paboTa 0.5 Bbubamnoreka [JOK

((I/ICCJ'Ie,I[OBaHI/Ie YCJIOBI/Iﬁ PpaBHOBECHUA pblyara»

https://m.edsoo.ru/ff0a478e




60 Pemenne 3aaau o teme «YCa0BUS PAaBHOBECHUS pblyara 1 Bubmoreka [IOK
https://m.edsoo.ru/ff0a48a6
61 Koappunuent monesHoro nerictBust Mexanusma. Jlaboparopras 1 0.5
pabora «3mepenne KI1J] HaKITOHHOM TTOCKOCTIDY
62 Pemenue 3aaa4 mo teme "Pabora, momrHocts, KIT/I" 1 Bbubaunoreka [JOK
https://m.edsoo.ru/ff0a4c48
63 Mexanuueckas sHeprusi. Kunernueckas u moTeHIIMaIbHAS 1 bubmmoreka [TOK
SHeprus https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEeHHsI MEXaHUYEeCKON YHEPTUU 1 bubmoreka [TOK
https://m.edsoo.ru/ff0a4360
65 YPOK-3KCIIEpUMEHT T10 TeMe "DKCIIePUMEHTAIILHOE ONpe/iesieHne 1 1
W3MEHEHHs] KHHETHYECKOH U MOTEHINATLHOW YHEPTHUHU TIPH
CKaThIBAaHUM TeJIa O HAKJIOHHOW IJIOCKOCTH"
66 Kontposbhas padora o Teme «PaboTa u MOIIHOCTh. DHEPTUN» 1 1
67 PesepeHbIil ypok. Pabora ¢ Tekcramu 1o Teme "MexaHHYecKoe 1 bubmuoreka [TOK
JBHXKeHne" https://m.edsoo.ru/ff0adee6
68 PesepBusiii ypok. Pabora ¢ Tekcramu 1o teme "Pabora. 1
MormutHocTh. DHeprus"
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 12
8 KJIACC
No Tema ypoka KosnyecTBOo YyacoB Jdara DJIeKTpoHHbIe U pPOBbIE
n/n Bcero | Kontpoabubl | [IpakTuueckue | M3ydeHuss | o0pasoBaTe/bHbIe PecypcChbl
e padoThI padoThI
1 OCHOBHBIE TTOJIOKEHHSI MOJIEKYIISIPHO-KMHETHUECKONU TEOPUU U UX 1 bubnunoreka I[JOK
OTIBITHBIE TOATBEP K ICHHS https://m.edsoo.ru/ff0a5256
2 Macca u pa3mep aTOMOB U MOJIEKYJI 1
3 Mopuenu TBEPIOro, KHUIKOTO U ra3000pa3HOr0 COCTOSIHUN BEIECTBA 1 bubnunoreka I[JOK
https://m.edsoo.ru/ff0a540e
4 OO0BscHEHHE CBOMCTB TBEPIOTO, JKUAKOTO B Ta3000pa3HOro 1
COCTOSIHUH BEIIECTBA HA OCHOBE MOJIOKEHUH MOJIEKYIISIPHO-
KUHETUYECKOW TEOPUH
5 Kpucramnmuueckue u amopdHbie Tena 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0a5800
6 CMaumnBaHHe U KaTWUILIPHOCTE. [IoBepXHOCTHOE HATSHKEHUE 1 Bubmmorexa [IOK
https://m.edsoo.ru/ff0a5530
7 TemmoBoe pacimpeHne 1 cKaTHe 1 Bubmmoreka [IOK
https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBsI3b TEMITEPaTYPEI CO CKOPOCTBIO TETTOBOTO 1
JIBIDKEHHST YaCTHI]
9 Buyrpennsis sneprus. CriocoOb! HI3MEHEHHS BHYTPEHHEH SHEPTUH 1 bubanoreka [JOK
https://m.edsoo.ru/ff0a5c60




10 Bunel Teronepenaun Bubnunoreka [JOK
https://m.edsoo.ru/ff0a6412
11 VYpok-koHpepeHnus "IIpakTnueckoe UCIONb30BaHNE TETTIOBBIX bubamnoreka [JOK
CBOWCTB BEIIECTB U MAaTEPHUAJIOB B IEIIAX YHEprocoepeskeHus " https://m.edsoo.ru/ff0a65c0
12 KonmnuecTBo TemnoThl. Y aenbpHas TEIIOEMKOCTh bubaunoreka [JOK
https://m.edsoo.ru/ff0a6976
13 YpaBHeHHe TeruioBoro dananca. TermiooOMeH U TeIIoBoe bubanoreka [JOK
paBHOBECHE https://m.edsoo.ru/ff0a7088
14 JlaGopaTopHas pabota "HcciaenoBanue sIBICHUS TEIUTOOOMEHA TIPU bubmmoreka [TOK
CMEIIMBAaHUM XOJIOAHON U ropsiuet Boas!" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonu4ecTBa TEMIOTHI, HEOOXOIUMOTO ISl HATPEBAHUS TeJla
Y BBLACNSEMOT0 UM MPH OXJIKACHUU
16 JlaGopaTopHas pabota "OnpeneyieHue yIenbHO# TEIT0eMKOCTH bubmuoreka [TOK
BeniecTa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TOIUIMBA. Y IeNbHas TEIUIOTa CrOpaHus bubanorexa [JOK
https://m.edsoo.ru/ff0a7bSa
18 [TnaBneHue U OTBEpAEBaHUE KPUCTAUIMUYECKUX TeN. Y AenbHas bubnuorexa LIOK
TEIUIOTA TUIABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopatophas pabora "OrnpeneneHue yaenbHON TeTUIOThI bubnuoreka [TOK
IUIaBJICHHUS JIbaa" https://m.edsoo.ru/ff0a72fe
20 [Mapoo6pazoBanue u konaeHcanus. Vicnapenue bubnunorexa [JOK
https://m.edsoo.ru/ff0a740c
21 Kunenwue. VY nenpHas Terora napooOpa3oBaHus U KOHICHCAIHMH. bubanoreka [JOK
3aBHCHMOCTh TEMIIEPATyphl KUIIEHHS OT aTMOC(EPHOro JIaBJIeHHs https://m.edsoo.ru/ff0a786¢
22 Briaxxnocts Bo3ayxa. JlabopaTopHast padota "Onpenenenue bubnunorexa [JOK
OTHOCHTEJIbHOW BIaKHOCTH Bo3ayxa' https://m.edsoo.ru/ff0a7628
23 Pemenue 3ama4 Ha onpeeIeHre BIAXXHOCTH BO3AyXa
24 [puHnune paboTs! TermoBkix aeurateneidl. [laposas TypOuHa.
JIBuraTens BHYTPEHHETO CTOpaHHs
25 KIIJI TerutoBoro nBuratens. TeIioBbIe JBUTATEIHN U 3aIIATa bubanoreka [JOK
OKpY’KaloIIel cpeapl https://m.edsoo.ru/ff0a7c7c
26 3aKoH COXpaHEHUS U MPEBPAIICHHS YHEPTHUH B TEIUIOBBIX MPOIIECcCax
27 [loaroroBka kK KOHTPOIBHOM padoTe mo Teme "TeroBbIe SBICHUS. Bubmmorexa [IOK
V3MeHeHne arperaTHeIX COCTOSTHHM BemecTBa' https://m.edsoo.ru/ff0a83{2
28 Kontponsras padora no teme "TermioBsie siBineHus. M3menenne Bubmmorexa [IOK
arperaTHBIX COCTOSTHHN BemecTna" https://m.edsoo.ru/ff0a86ae
29 OnexTpu3anys Tel. J[Ba poaa 3MeKTPUIECKUX 3apsIoB
30 Ypok-uccienoBanue "DIeKTpU3ays Tell HHAYKINEH 1 Ipu
COTIPHKOCHOBEHUH"
31 BianmopneiicTBue 3apspkeHHBIX Tell. 3akoH Kymona Bubmmorexa [IOK
https://m.edsoo.ru/ff0a87e4
32 Onexrpudeckoe none. HampsykeHHOCTh 3JEKTPHUIECKOTO MO, Bubmmorexa [IOK

HpI/IHIII/IH CyInEpIO3UIUH JICKTPUICCKUX mojen

https://m.edsoo.ru/ff0a8a0a




33

Hocurenu 37eKTpUIecKuX 3apsAaoB. DIIEMEHTAPHBIA 3apsiI.
CrtpoeHue aToMa

34 IIpoBOAHUKY U IUANEKTPUKU. 3aKOH COXPAHEHHUS IIEKTPUUECKOTO Bubmoreka [IOK
3apsia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3a1au Ha NpUMEHEHHE CBONCTB JIEKTPUUECKHX 3apsI0B Bubmoreka [TOK
https://m.edsoo.ru/ff0a90cc
36 DIIEKTPUUECKUI TOK, YCIOBHS €ro CylIeCTBOBaHMs. MICTOUHUKHI bubmoreka [TOK
DJIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JlefcTBUSI DIIEKTPUYECKOT0 TOKA bubmmoreka [TOK
https://m.edsoo.ru/ff0a96b2
38 VYpok-uccienoBanue "JleiicTBUE 3IEKTPUIECKOTO MOJIS Ha 1
MIPOBOJIHUKH U TUAJIEKTPUKH"
39 DNEeKTPUUECKUN TOK B MeTallIaX, JKUJIKOCTIX U ra3ax bubmuoreka [TOK
https://m.edsoo.ru/ff0a9838
40 DnekTpuyecKkas Lenb U €€ COCTABHbBIE YaCTH
41 Cuna Toka. Jlaboparopnas pabora "M3mepeHne u peryaiupoBaHue 0.5 bubnuorexa LIOK
CHJIBI TOKA" https://m.edsoo.ru/ff0a8bd6
42 Onektpuyeckoe HanpsbkeHue. BonbTmerp. JlabopaTopHas padora 0.5 bubnuorexa LIOK
"M3MepeHue U perynupoBaHue HanpsKeHus" https://m.edsoo.ru/ff0a%¢14
43 ConpoTHuByIeHHE TPOBOJHMKA. Y IETHHOE COMPOTUBJICHHE BEIIECTBA bubauoreka [IOK
https://m.edsoo.ru/ff0aa738
44 JlabopaTopHast paboTa "3aBHCUMOCTb JIEKTPUUECKOTO 1 bubnunorexa [JOK
COTIPOTHUBJICHHS IIPOBOIHUKA OT €r'0 JJTUHBI, IJIOIMIA M [TOTIEPEYHOr0 https://m.edsoo.ru/ff0aa738
cedeHus 1 MaTepuana'
45 3aBUCUMOCTh CHJIBI TOKA OT HampspkeHusa. 3akoH OMa Jjis yuacTka bubnunorexa [JOK
1S90 https://m.edsoo.ru/ff0aad44a
46 Jlaboparophast pabora "HccnenoBanie 3aBUCHMOCTH CHJIBI TOKA, 1 bubnunoreka I[JOK
HAYIIETO Yepe3 pe3UCTOp, OT COMPOTUBICHHUS PE3UCTOPa U https://m.edsoo.ru/ff0aa04e
HanpsDKeHUs Ha pesucrope”
47 [locnenoBarenpHOE U MapaIeNbHOE COSTUHEHNS IPOBOIHUKOB
48 Jlabopatophast pabota "IIpoBepka npaBuia ClOKeHHsT HAMPSKEHUIA 1 bubnunoreka I[JOK
TIPH TIOCIIEIOBATEIFHOM COSAMHEHHIH JIBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlaGopartopHas padora "[IpoBepka mpaBuIa I CHIIBI TOKA TIPU 1 Bubmmorexa [IOK
MapaJuIeIbHOM COSAWHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemrenue 3amau Ha mpuMeHeHne 3akoHa OMa TSl pa3InIHOTO Bubmmorexa [IOK
COEJITHEHHS IIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOITHOCTB AJIEKTPUIECKOro ToKa. 3akoH Jlxoyis-JleHmna bubmmoreka [JOK
https://m.edsoo.ru/ff0ab124
52 JlabopaTopHas pabota "Onpenenenue paboThl 1 MOITHOCTH 1 Bubmmoreka [IOK
AIEKTPHYECKOro ToKa" https://m.edsoo.ru/ff0ab3e0
53 DNeKTpUYECcKUe e U OTPEOUTENH HIIEKTPUIECKON YHEPTHH B Bubmmorexa [IOK
op1Ty. KOopoTKoe 3aMbIkaHme https://m.edsoo.ru/ff0ab660
54 ITocTosiHHBIE MATHUTBI, UX B3aUMOJEHUCTBHE




55 VYpok-uccnenoBanue "M3ydenne nonaei NOCTOSIHHBIX MarHUTOB" 1 1 Bubmoreka [IOK

https://m.edsoo.ru/ff0ac3d0

56 MarnutHoe nosne. MarHuTHoe moJie 3eMJIM U €ro 3HaYeHHE IS 1 Bubmoreka [IOK
JKU3HU Ha 3emMJie https://m.edsoo.ru/ff0acOba

57 [ToaroroBka kK KOHTPOIBHOH padoTe Mo TeMe "DICKTPUICeCKHe 1 Bubmoreka [TOK
3apsiibl. 3apsHKEeHHbIE Tela U MX B3auMoaencTBus. [1ocTosHHBIM https://m.edsoo.ru/ff0abd2c
SJIEKTPUYECKUH TOK"

58 KontpombHas padora 1o Teme "IICKTPUUCCKUE 3apsIbl. 1 1 bubmmoreka [TOK
3apspKeHHBIE Tella U uX B3aumojecTBus. [locTossHHBIN https://m.edsoo.ru/ff0abea8
anexTpuyeckuii Tok" / Beepoccuiickast mpoBepoydHast pabora

59 Pe3epeHeril ypok. Pabora ¢ Tekcramu 110 Teme "TlocTosHHBIN 1 1 bubmuoreka [TOK
anekTpuyeckuii Tok" / Beepoccuiickas mpoBepoyHas padbora https://m.edsoo.ru/ff0acdc6

60 OmneiT Dpcrena. MaruutHoe mojie 3JIeKTPUUECKOro Toka MarHuTHoe 1 bubmuoreka [TOK
10JI€ KaTYIIKU C TOKOM https://m.edsoo.ru/ff0ac1d2

61 [IpumeHeHne 21eKTPOMarHuToB B TexHUKe. JlabopaTopHast paboTa 1 0.5 bubaunorexa [JOK
"M3ydeHne AefcTBUSI MATHUTHOTI'O N10JIs1 HA MPOBOAHUK C TOKOM" https://m.edsoo.ru/ff0ac74a

62 DNeKTpOABUTATENb MIOCTOSHHOTO ToKa. Vcnonb3oBaHue 1 bubauoreka [IOK
3NEKTPO/IBUTaTENeH B TEXHUUECKUX YCTPOMCTBAX U HA TPaHCIOPTE. https://m.edsoo.ru/ff0ac86¢
JlaGoparophast pabora "KoHcTpynpoBanue n u3yueHue paboThl
aJIeKTpoBUraTens"

63 Omnpitel @apanes. 3aKoH JIEKTPOMAarHUTHON HHAYKIUH. [IpaBuio 1
Jlenna

64 OnekrporenepaTop. CrocoObl MOMyYEeHHUS AIEKTPUUECKON SHEPTUH. 1
DJIeKTPOCTAHIIMK Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPIHU

65 [oaroroBka K KOHTPOJILHOM padoTe Mo TeMe "DIEeKTPUUECKHEe 1 1
MarHuTHbIC sBJICHUS"

66 KontponbHas pabora 1o Teme "IJIeKTpUUecKre 1 MarHUTHBIE 1 1 bubnunoreka [JOK
siBiIeHus" https://m.edsoo.ru/ff0acb14

67 PesepBHblit ypok. Pabora ¢ Tekcramu o Teme "Teruiosie siBieHuUs" 1 bubnunoreka I[JOK

https://m.edsoo.ru/ff0accSe

68 PesepBHblit ypok. Pabora ¢ Tekcramu 1o Teme "MarautHbie 1
SIBIICHUS"

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 14.5
9 KJIACC
Ne Tema ypoka KosauyecTBO 4acoB Hdara DJieKTpoHHBbIe U} POBbIE
n/n Bcero | Koutpoabnbie | [IpakTuueckue | M3ydyeHusi | o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
1 Mexannueckoe IBHKeHre. MatepuaiibHas TOUKa 1
2 Cucrema orcdera. OTHOCUTEIHHOCTh MEXAaHHYECKOTO JIBHYKEHHS 1 bubamoreka [JOK
https://m.edsoo.ru/ff0ad474




3 PaBHOMEpHOE NpAMONHHENHOE TBUKEHHE Bubmoreka [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBuomepHoe npsimonuHeiiHoe apmwkenue. Cpenusis u
MTHOBEHHAsI CKOPOCTh
5 [IpsiMonuHetHOEe PaBHOYCKOPEHHOE JIBUKEHHE. Y CKOpEHHE Bubmoreka [TOK
https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTb TPSIMOJIMHEWHOT O PAaBHOYCKOPEHHOT'O JBHKEHHSL.
I'paduk ckopoctu
7 JlaGopaTopHas pabota "OnpenerieHue YCKOPSHHUS Tela Mpu bubmmoreka [TOK
PaBHOYCKOPEHHOM ABMKEHHHU IO HAKJIOHHOM MIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobozaHoe najenue ten. Onbitel [anuies
9 PaBHOMEpHOE JBMKEHUE TIO OKpYKHOCTH. [lepuon u yacrora bubmuoreka [TOK
oOpamenus. JInHeWHas U yriioBas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 IenTpocTpeMuTenbHOE YCKOpEHHE
11 [epBerit 3akoH HetoToHa. BexTop cuitbl bubaunorexa [JOK
https://m.edsoo.ru/ff0ae612
12 Btopoii 3akon Heiotona. PaBHonelicTByomas cuna bubaunoreka [JOK
https://m.edsoo.ru/ff0ae72a
13 Tperuii 3axon Hetorona. Cymneprnosunus cui bubaunorexa [JOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4 Ha npuMeHeHne 3akKoHOB HproToHa bubauorexa [JOK
https://m.edsoo.ru/ff0aebbe
15 Cuna ympyroctu. 3akon ['yka bubnunorexa [JOK
https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anad nmo teme «Cuna ynpyroctu»
17 Jlabopatophast pabota «OrnpeneneHne )XeCTKOCTH MPY>KUHBI» bubnunoreka I[JOK
https://m.edsoo.ru/ff0aee28
18 Cuna Tpenust bubnunoreka I[JOK
https://m.edsoo.ru/ff0af738
19 Pemenue 3anad nmo teme «Cua TpeHUSD) bubnunoreka I[JOK
https://m.edsoo.ru/ff0afa26
20 JlaGopatophast pabota "OrnpeneneHre K03 PHUIIUeHTa TPEHHSI Bubmmorexa [IOK
CKOJIbKEHUS" https://m.edsoo.ru/ff0at8be
21 Pemenue 3amau mo teme "3akonsl Hetorona. Crita ynpyrocTtu. Bubmmorexa [IOK
Cmta Tperus" https://m.edsoo.ru/ff0atb8e
22 Cuna TSHKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOPEHHE Bubmmorexa [IOK
CBOOOIHOrO MMageHUs https://m.edsoo.ru/ff0at044
23 Ypok-koH(pepenmws "J{BmKeHne Tex1 BOKPYT TPaBUTAIIMOHHOTO
nedTpa (ComHeunas cucrema). ['amakTukn'
24 Pemrenue 3amad mo teme "Cuina TSHKECTH B 3aKOH BCEMUPHOTO bubmmoreka [JOK
TaroreHus" https://m.edsoo.ru/ff0af5{8
25 IlepBas kocmuueckast ckopocTs. HeBecoMoCTh U neperpy3ku Bubmmorexa [IOK

https://m.edsoo.ru/ff0af33c




26 PaBHOBecue MaTepraibHON TOUKH. AOCONIOTHO TBEPOE TEIIO. bubanoreka [JOK
PaBHOBecue TBEPIOro Temna ¢ 3aKperIEHHON OChI0 BpAIEHHS. https://m.edsoo.ru/ff0afe36
MowmeHnTt cuibl. LeHTp TshxecTH
27 PaBHOBecne MaTepraibHON TOUKH. AOCOIIOTHO TBEPOE TEIIO.
PaBHOBecue TBEPHOro Temna ¢ 3aKperyIiEHHON OChI0 BpAIEHHS.
MowmeHnTt cuibl. LeHTp TsxecTH
28 Pemenue 3anau no teme "MomeHT cunsbl. LlenTp TsxecTn" bubanorexa [JOK
https://m.edsoo.ru/ff0b02b4
29 [oaroroBka kK KOHTpOIBHOM paboTe 1o Teme "MexaHH4YecKoe bubanoreka [JOK
JaBwkeHue. Bzaumoneiicteue ten” https://m.edsoo.ru/ff0b0408
30 KonrtposbHas padora o teme "MexaHHYECKOES TBHKCHHUE. bubmuoreka [TOK
Bsaumoneiictaue Ten" https://m.edsoo.ru/ff0b06ec
31 Nmnynse Tena. IMmysase cuiibl. 3aKOH COXPaHEHUs] UMITYIbCA. bubanorexa [JOK
Ynpyroe u Heynpyroe B3auMoJIeHCTBHE https://m.edsoo.ru/ff0b07fa
32 Pemenue 3anad no teme "3akoH COXpaHEHUS UMITyJIbca" bubaunorexa [JOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koH(pepeHiws "PeakTHBHOE JBIKECHUE B IPUPOAE U
TeXHUKe"
34 MexaHuyeckast paboTa U MOIIHOCTh bubnuoreka [IOK
https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSHKECTH, CHIIbI YIIPYTOCTH M CHIIBI TPEHUSI bubnunorexa [JOK
https://m.edsoo.ru/ff0b0db8
36 JlaGopatophast pabora «OnpezeneHue padboThl CHIIBI TPEHHS IPU
PaBHOMEPHOM JIBU)KEHHH TeJla 110 FOPU30HTAIILHOM
TIOBEPXHOCTH»
37 CBs13b oHepruu u padotsl. [loTeHnnanbHas YHeprus
38 Kunernueckas sueprus. Teopema 0 KHHETHUECKOM SYHEPTUN bubnunoreka [JOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUS SHEPTHH B MEXaHUKE
40 Jlabopatophast pabora «/3yueHne 3aKoHa COXPaHEHUS SHEPT U bubnunoreka I[JOK
https://m.edsoo.ru/ffObl2fe
41 KonebarenpHoe qBIKEHHE U €T0 XapaKTePUCTUKU Bubmmorexa [IOK
https://m.edsoo.ru/ff0b1858
42 3aryxatomiue konedanus. BeiHyxkaeHHbIe Konebanus. Pe3onaHc Bubmmorexa [IOK
https://m.edsoo.ru/ff0b20f0
43 MaTeMaTHIeCKUiA U P YKUHHBIA MasTHAKH
44 Ypok-uccienoBanue «3aBUCUMOCTD MTeproia KoJaeOaHwid OT bubmmoreka [JOK
YKECTKOCTH TPYXKUHBI M MACCHI TPY3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparienrie YHEPTUH TIPH MEXAHUIECKUX KOJICOAHUSIX
46 JlabopaTopHras paborta «OnpeneneHne 4acToTH U Iepruosa Bubmmorexa [IOK
KOJIeOaHUH MPYKIUHHOTO MASITHUKAY https://m.edsoo.ru/ff0blaec
47 Jlaboparopnast padota «IIpoBepka HE3aBUCHMOCTH ITepHoIa Bbubanoreka [JOK

KoJeOaHui rpy3a, NOABCHICHHOI'O K HUTH, OT MACChI I'py3a»

https://m.edsoo.ru/ff0b197a




48 Mexanunueckue BoJHbL. CBOWCTBa MEXaHUUYECKUX BOJH. Bubmoreka [IOK
[IpoaonbHBIE U TOTIEPEYHbIE BOJTHBI https://m.edsoo.ru/ff0b2 1fe
49 Ypok-koH(pepeHIws "MeXxaHn4ecKre BOJTHEI B TBEPIOM TelIe.
CelicMuyeckue BOJHBI"
50 3Byk. PacnipoctpaHeHue u oTpaxxeHue 3ByKa
51 VYpok-uccnenoBanue "HabmoneHrne 3aBUCUMOCTH BBICOTHI 3ByKa
0T 9acToThl"
52 I'poMKOCTB 3ByKa M BBICOTAa TOHA. AKYCTHUECKHI pE30HAHC
53 Ypok-koH(pepeHiys "YIbTpa3ByK U HHGPA3BYK B IPUPOIC U bubmoreka [TOK
TexHuke" https://m.edsoo.ru/ff0b23ca
54 IToaroroBka k KOHTPOJIBHOM padoTe o TeMe "3aKoHbBI bubmuoreka [TOK
coxpaHeHHs. MexaHn4yeckue KosieOaHusl 1 BOJIHbI" https://m.edsoo.ru/ff0b25f0
55 KontpombHas padora 1o Teme "3aKoHbI COXPaHCHUS.
MexaHuuecKkue Koje0aHus ¥ BOJIHBI"
56 DNIEeKTPOMAarHUTHOE MoJie. DJIEKTPOMArHUTHBIE BOJTHBI bubmuoreka [TOK
https://m.edsoo.ru/ff0b2abe
57 CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH
58 Ypok-koupepenius "l1kana 31eKTpOMarHUTHBIX BOJIH. bubauoreka [IOK
Vicnionp30BaHue 3JIEKTPOMArHUTHBIX BOJH I COTOBOM cBs3H" https://m.edsoo.ru/ffOb2fe6
59 VYpok-uccienopanue "M3yueHne CBONCTB 3J€KTPOMAarHUTHBIX bubnuoreka [IOK
BOJIH C IIOMOIIBI0 MOOHMJIBHOTO TenedoHa" https://m.edsoo.ru/ff0b2c6e
60 Pemrenue 3ama4 Ha onpeeIeHne YaCTOTHI U JUTHHBI
3JIEKTPOMAarHUTHOW BOJIHBI
61 OnexTpoMarHuTHas mpupoaa ceera. CkopocTs cBeta. BomHOBBIE bubnunorexa [JOK
CBOICTBA CBeTa https://m.edsoo.ru/ff0b31d0
62 Uctounuku cera. [IpsamonuneiiHoe pacpocTpaHEHHE CBETA. bubnunoreka I[JOK
3armenus Connua u JIyHsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpaxkeHHus cBera. 3epkana. Permenne 3amaq Ha bubnunoreka I[JOK
MIpUMEHEeHHE 3aKOHA OTPAYKEHHS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBera. 3aKOH IPEIOMIICHHS CBETA bubnunoreka I[JOK
https://m.edsoo.ru/ffOb3aea
65 [TonmHOE BHYTpEeHHEE OTpaKeHHE CBeTa. VCcIonp30BaHNe TIOTHOTO Bubmmorexa [IOK
BHYTPEHHETO OTPaXKCHHUSI B ONTHIECKIX CBETOBOAAX https://m.edsoo.ru/ff0b3c5c
66 Jlabopatophast pabora "HccnenoBaHre 3aBUCUMOCTH YTiia
MIPEJIOMIIEHHUS] CBETOBOT'O JIy4da OT YIJIa MAJCHUs Ha TPaHHIe
"Bo3ayx-cTekno""
67 Ypok-koH(pepermws "Vcmonp30BaHe TOTHOTO BHYTPEHHETO
OTPaKEHHS: CBETOBOJIBI, ONITHKOBOJIOKOHHAS CBS3b"
68 JInazpl. OnTryeckas cuiia JTHH3BI bubmmoreka [JOK
https://m.edsoo.ru/ff0b3{2¢c
69 ITocTpoenne n300pakeHUH B THH3aX Bubmmorexa [IOK
https://m.edsoo.ru/ff0b444a
70 JlabopaTopHuas pabota "Onpenenenue POKyCHOTO PacCTOSHUSA 1 Bubmmorexa [IOK

OINITHYECKOH CHJIIBI COOMparonen JINH3H!"

https://m.edsoo.ru/ff0b4206




71 Ypok-koH(pepeHnus "OnTHyeckre JTNH30BbIE TPUOOPHI" bubanoreka [JOK

https://m.edsoo.ru/ff0c0a7e

72 I'ma3 kak ontuueckas cucteMa. 3peHue bubamnoreka [JOK

https://m.edsoo.ru/ff0b4684

73 Ypok-kongpepennus "Jledexrsr 3penus. Kak coxpanuts 3penune”

74 Pasnoxxenue Oenoro cBera B criektp. OnbITel HElOTOHA. bubmoreka [TOK
CnoxeHue CreKTpajJbHBIX IIBETOB. Jlucnepcust cBeta https://m.edsoo.ru/ff0cOf4c

75 JlaGopaTopHas padota "OMBITH 1O pa3IoKEHUIO OSJIOTO CBETa B bubmoreka [TOK
CHEKTpP W BOCIIPUSATHIO [IBETA MPEAMETOB TIPH UX HAaOJIIOAEHUN https://m.edsoo.ru/ff0cOe2a
4yepe3 IBETOBbIE QMILTPHI"

76 Ypok-npaktukym "BonHOBEIE CBOWCTBA CBETA: AUCIIEPCHSI,
unTepdepeHIms u audpaxims”

77 OmnbiThl Pe3epdhopaa u mmaHeTapHas MOAETb aTOMa bubmuoreka [TOK

https://m.edsoo.ru/ff0c12a8

78 IToctynater bopa. Mogens atroma bopa

79 Hcnyckanue u moroiieHne cBerta aroMoM. KBaHTHIL. bubnuorexa [IOK
JInneltyaTele CIEKTPHI https://m.edsoo.ru/ff0c144c

80 VYpok-npaktukyMm "HabiroeHue crieKTpoB UcycKanus'" bubnuoreka [IOK

https://m.edsoo.ru/ff0c1550

81 PannoakTMBHOCTD U €€ BUIIBI bubnuoteka IIOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue atomHOro siapa. Hykinonnast monens bubnunorexa [JOK

https://m.edsoo.ru/ffOc18ac

83 PanunoaxTuBHBIE MpeBpamieHus. M3otombt bubnunorexa [JOK

https://m.edsoo.ru/ffOclal4

84 Pemenue 3anad no teme: "PanuoakTHBHBIE TPEeBpaIeHUs" bubanoreka [JOK

https://m.edsoo.ru/ffOcl1b4a

85 [lepuon nomypacnana

86 Ypok-koHpepeHnus "PaguoakTHBHbIE U3Ty4EHHUs B TIPUPOJIE, bubnunoreka I[JOK
MEIHUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126

87 Snepubie peakuny. 3aKOHBI COXPAaHEHUS 3aPsI0BOTO U bubnunoreka [JOK
MAacCOBOT'0 YHCEIT https://m.edsoo.ru/ffOc1c58

88 DHeprus CBs3U aTOMHBIX g1ep. CBS3b MacChl U SHEPTHH Bubmmorexa [IOK

https://m.edsoo.ru/ffOcld7a

89 Pemenne 3amau o reme " neprsie peaknuu’”

90 Peaxiuu cuHTe3a u genenus siuep. Vcrounnku sueprun CoiHIa bubnmoreka [JOK
" 3BE3] https://m.edsoo.ru/ffOc1e88

91 Ypok-koHpepennuus "Snepras sHepreruka. JlewicTBus
PaAMOAKTUBHBIX M3JIYISHUH HA )KUBBIC OPTaHU3MBI'"

92 IToaroroBka K KOHTPOIBHOM padoTe Mo TeMe Bubmmorexa [IOK
"DIEKTPOMAarHUTHOE TI0JIE. DIEKTPOMArHUTHEIE BOJTHBIL. https://m.edsoo.ru/ff0c223e
KsanroBrie sBneHus"

93 KonTponbHas pabora o teme "IIEKTPOMarHUTHOE TIOJIE.

DneKTpoMarHuTHEIC BONHEL. KBaHTOBEIC siBIcHUS"




94 [MoBTOpenue, 0606menue. JlabopaTopHbIe paObOTHI IO KypCy 1 1 Bubmoreka [IOK
"B3aumoneiicrBue Tea" https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHue, 0600mEeHNe. PenreHre pacyeTHRIX H Ka4eCTBEHHBIX 1 Bubmoreka [IOK
3aaa4 no Teme ""TemoBsle mporecch” https://m.edsoo.ru/ff0c2572
96 [ToBTOpeHue, 0000ImeH E. PelreHre pacyeTHRIX H Ka4eCTBEHHBIX 1 Bubmoreka [TOK
3anad o teme "KIIJ] TeruoBeIx aBurarenei’” https://m.edsoo.ru/ff0c2a22
97 [ToBTOpeHue, 0000IIeHNE. PelreHre pacyeTHRIX H Ka4eCTBEHHBIX 1 bubmoreka [TOK
3aaa4 1o teme "KIIJ] anekTpoycTaHoBOK" https://m.edsoo.ru/ff0c2b30
98 [ToBTOpenue, 0606meHue. JITabopaTopHbIE paObOTHI IO KYypCy 1 1 bubmmoreka [TOK
"CBeToBbI€ siBJIeHUS" https://m.edsoo.ru/ff0c2¢c52
99 [ToBTOpenue, o6obmeHue. Pabota ¢ TekcTamu 1Mo Teme "3aKoHbBI 1 bubmuoreka [TOK
COXpaHEeHMs B MexaHuke" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpeHue, 0600mEeHue. PaboTa ¢ TekcTamu 1Mo Teme 1 Bbubaunoreka [JOK
"Konebanus v BOmHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 060b0meHue. PaboTa ¢ TekcTamu 1Mo Teme 1 bubaunoreka [JOK
"CBeToBbIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenwue, 0000IIcHHE. PaboTa ¢ TekcTamMu Mo TeMe 1
"KBanToBas u sinepHas puszuka'
OBHIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 27




MPOBEPAEMBIE ITPEJMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOTPAMMBI OCHOBHOTI'O OBIIET'O OGPA3OBAHUA

7 KJIACC

Kopn
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeAMEeTHBbIE Pe3YJabTATHI OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl
OCHOBHOT0 00111er0 00pa3oBaHusl

1.1

HCIOJIB30BATh U3YYCHHBIC ITOHATH A

1.2

pa3nn4aTh SBICHHS 110 OIMMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB, JIEMOHCTPUPYIONINX JaHHOE
(usmyeckoe sBICHUE

1.3

pacrio3HaBaTh NPOSIBIICHUE U3YUYEHHBIX (PU3NYECKUX SBJICHUH B OKpY)KAIOIEM MHUpPE, B TOM YHcie GU3HMIECKue
SIBIICHUS] B IIPUPOJE, IIPH 3TOM IEPEBOANTH MPAKTHUECKYIO 3a/ady B y4eOHYIO, BBLICNSATH CYIIECTBEHHBIE
cBOiicTBa (MpU3HAKK) PU3UYECKHX SIBICHUH

1.4

ONMCBIBATH HU3YYCHHBIC CBOIiCTBa Tel U (1)I/ISPI'{€CKI/IG SIBJICHUS, HCIIOJIb3ys (1)1/[314‘[601(1/[6 BCJIMYMHBI, TIPpU
ONMCAaHWU MPAaBUJIbHO TPAKTOBATH (1)1431/[‘1601(1/[17[ CMBICJI UCITOJIB3YEMBIX BEJIMYNH, UX obo3HaueHus u CAUHUIBI
(l)I/I3I/I‘IeCKI/IX BCIIMYHUH, HaXOJUTh (bOpMyJ'H)I, CBA3BIBAIOIINME AAaHHYIO (I)I/ISI/I‘IeCKyIO BCIIMYUHY C IpYrumMu
BCJIMYMHAMU, CTPOUTH I’pa(l)I/IKI/I H3YYCHHBIX 3aBUCHMOCTEH (1)PI31/I'{GCKI/IX BCJIMYMH

1.5

XapaKTepU30BaTh CBOMCTBA T, (PU3UUCCKHUE SIBJICHHS U TIPOIIECCHI, UCTIONB3Ys U3YUYCHHBIC 3aKOHBI, IIPH 3TOM
JIaBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA M 3aIUCHIBATH €M0 MATEMATHUECKOE BBIPAKCHHE

1.6

00BSACHATH (PU3NUECKHUE SBICHHUS, IPOIECCHI ¥ CBOMCTBA TEJl, B TOM YUCIIE i B KOHTEKCTE CUTYAIMH TPAKTHKO-
OPHEHTHUPOBAHHOTO XapaKTepa: BBUIBISTH MPUYWHHO-CIEICTBEHHBIE CBSI3U, CTPOUTH OOBsicHeHHe u3 1 — 2
JIOTHYECKHX I1aroB ¢ ONOpoi Ha 1 — 2 U3y4eHHBIX CBOWCTBA (PU3NUECKUX SBJICHHM, (U3MYECKUX 3aKOHA MU
3aKOHOMEPHOCTHU

1.7

pemiaTh pacyéTHbIC 3a1a4u B 1 — 2 neicTBUS, UCTIONb3Ys 3aKOHBI U (DOPMYIBL, CBA3BIBAIOLINE (HU3UUECKUE
BEIIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHA 3aJadyd 3alMChIBaTh KPaTKOE yCIIOBUE, IOACTABIATH (DU3HUECKHE
BEIIMYMHBI B (JOPMYIIBI U IPOBOAUTH PacUEThl, HAXOMUTH CIIPABOYHBIE JAHHbIE, HEOOXOOMMBIE JUIS PeIIeHHSs
3a]1a4, OLICHUBATh PEATUCTHYHOCTD TOMyIeHHOH (PU3MYECKON BENUYUHBI

1.8

pacno3HaBaTh IPOOIEMbI, KOTOPBIE MOXHO DEIIMTh NPU IOMOIIM (U3NYECKUX METONOB, B ONUCAHUH
UCCIIEZIOBAaHUS BBIJCIATh IPOBEPSEMOE MPEANONOKEHHE (TMIOTE3Y), pa3inyaTh U HHTEPIPETUPOBATH
HOJTy4eHHBIH Pe3y/bTaT, HAXOAUTh OIIMOKH B XOJI€ ONbITA, AEJaTh BHIBOJBI 110 €TI0 pe3yabTaTaM

1.9

MPOBOJIUTH OIBITHI 10 HAOIIONCHUIO (DU3UUECKUX SIBICHUI WM (PU3UUECKUX CBOKMCTB Tell: GOpMYITUPOBATH
HPOBEPsIeMbIC TIPEAIOIMKEHHSI, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOIO 000pPYIOBAHMs, 3alUCHIBATE X0/
ONBITA M (POPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHAT MPSMbIE M3MEPEHUs] C HCIIOJIb30BAHHEM aHAJOTOBBIX M LU(POBBIX NMpUOOPOB, 3aIKCHIBATH
MoKa3aHus NpUOOPOB ¢ y4ETOM 3a1aHHOM aOCOIFOTHOM MOrPENIHOCTH H3MEPEHHUI

MPOBOJUTH HCCIIENOBAHHE 3aBUCUMOCTH ONHON (DU3MUYECKOH BEIMYMHBI OT OPYrod C HCIOJIB30BaHHEM
NPSAMBIX H3MEPEeHHH, yJacTBOBATh B IUIAHHPOBAHMH Y4E€OHOTO HCCIENOBAaHMSA, COOMPAaTh YCTAHOBKY H
BBINIOJIHATh HM3MEPEHHs, CJIeAyd NpelJIOKEHHOMY IUIaHy, (UKCHpOBaTh pe3ynbTaThl IONTYyYEHHOH
3aBUCUMOCTH (DM3MYECKUX BEIWYMH B BHUIC NPEIIOKEHHBIX TaOMHL M TpaHKOB, AeNaTh BBIBOABI II0
pe3ynbTaTaM HCCIeIOBaHUs

NPOBOJUTH KOCBEHHBIE HM3MEPEHUS (U3MUYECKUX BEIMYUH, CIENys NPEATIOKEHHOH WHCTPYKLHHU: MpH
BBINOJTHEHNN H3MEPEHHII CcOOMpaTh 3KCIEPUMEHTAIBHYI YCTAHOBKY M BBIYMCISTH 3HAYEHHE HCKOMOM
BEIUYMHBI

coOJIFOIaTh MpaBHiIa TEXHUKH 0€30MacHOCTH mpu padoTe ¢ 1abopaTOpHEIM 000PYIOBaHHEM

1.14

yKa3bIBaTh IPUHIOUIbBI JEHCTBHA INPUOOPOB M TEXHUYECKUX YCTPOWCTB, XapaKTEpHU30BaTh MPHHIIMIIBI
JEUCTBHS U3yYEHHBIX IPHOOPOB U TEXHUUECKUX YCTPOICTB C TIOMOIIBIO MX OMHMCAHMS, MCIONb3Ys 3HAHUS O
CBOWCTBaX (PM3MUECKUX SIBJICHHH M HEOOXOUMBIE (pU3NUecKHe 3aKOHBI U 3aKOHOMEPHOCTH

1.15

MIPUBOAUTE TPUMEPHI (HAXOAUTh HH()OPMAIHIO O MpUMeEpax) MPAKTHIECKOTO HCIIONB30BaHUS (PH3MUECKIX
3HAHWH B TIOBCETHEBHOW JKM3HM Ui oOOecriedeHus Oe30MacHOCTH TpH OOpamieHnH C mpudopamMu H
TEXHHYECKUMH YCTPOMCTBAMH, COXPAHEHUS 3/10POBbSI M COOIIOZACHHSI HOPM SKOJIOTMYECKOr0 TIOBE/CHHUS B
OKpYyKarouieu cpene

1.16

OCYIIECTBIISITH OTOOP NCTOYHUKOB MH(OPMAINHX B CeTH VIHTEpHET B COOTBETCTBHH C 3a/laHHBIM MTOMCKOBBIM
3alpocoM, Ha OCHOBE HMEIOIIMXCS 3HAHMM W IYyTEM CPaBHEHWS PA3NWYHBIX HCTOYHHKOB BBIICISATH
nH(popManuio, KOTopast ABJsIETCS IPOTHBOPEUNBON MIIM MOXKET OBITh HETOCTOBEPHOI

HCIOJIB30BAaTh IIPpHW BBINNOJTHCHUHA y‘l€6HBIX Ba,Z[aHI/Iﬁ HAYYHOIOIIYJISAPHYIO JIUTEPpATypy (1)I/IBI/I‘IGCKOFO
COACPIKAHNA, CIPABOYHLIC MAaTCpUAJIbl, PECYPChbl CCTH I/IHTepHCT, BJIaACTh HpI/IéMaMI/I KOHCIICKTUPOBAaHUSA
TCKCTA, Hp606p2130BaHI/I$I I/IHq)OpMaIII/II/I nus3 O,Z[HOI>'I 3HAKOBOI CHCTEMEI B APYryro

1.18

CO31aBaThb COOCTBEHHBIE KpAaTKUC NUCbMCHHBIC W YCTHBIC COO6HICHI/I$I Ha OCHOBE 2 — 3 HCTOYHHMKOB
PIH(i)OpMaL[I/II/I q)HBI/IquKOFO COACPIKaHUsA, B TOM YHCJIC Hy6J'II/I‘IHO ACJIATb KPpAaTKUe COO6HICHI/I$I O pe3yibTaTax




MIPOCKTOB WJIN y'l€6HBIX PICCJIG)IOBaHPIﬁ, IIPpU 3TOM I'PaMOTHO UCITIOJIb30BATh H3y‘leHHLII7[ MOHSATHHHBII armapar
Kypca (l)I/I3I/IKI/I, COIMPOBOXKAATH BBICTYIIJICHUC npe3eHTauHel71

1.19

IIPpH BBITIOJIHCHU N y‘Ie6HBIX IIPOCKTOB U I/ICCJ'Ie)lOBaHI/Iﬁ pacnpeaciiaTb 00SI3aHHOCTH B rpyarne B COOTBETCTBUHN
C TIIOCTAaBJICHHBIMHU 3aJadyaMH, CJICIUTH 3a BbIIIOJHCHUCM ILJIaHA HeﬁCTBHﬁ, aJICKBATHO OILCHHUBATh
COOCTBEHHBIHN BKJIaJ B ACATCIbHOCTD I'PYIIIbI, BEICTPAUBATH KOMMYHHUKATUBHOC BSaHMOZ[efICTBPIe, y4uTbIBasg
MHCHUC OKPYKAIOINX

8 KJIACC

Kopx
MPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeAMETHBbIE Pe3YJabTATHI OCBOEHNSI OCHOBHOI 00pa30BaTe/ibHON MPOrpaMMbl
OCHOBHOTO 00111eT0 00pa30BaHus

1.1

HCIIOJIB30BATh ITIOHATUA

1.2

pas3jinyaTth SABJICHUA IO ONMCAHUIO HUX XapPaKTCPHBIX CBOMCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOMINX
JaHHOC (l)I/I3I/I‘IeCKOC SIBJICHUC

1.3

pacrio3HaBaTh MpPOSIBICHWE W3YYEHHBIX (PU3NYECKHX SIBICHUH B OKPYXKalOIIeM MHpE, B TOM 4YHCIIEe
(¢usnueckre SBIECHHUS B TPHPOAE, IPU ITOM MEPEBONUTH NMPAKTUYECKYIO 3ajady B y4eOHYIO, BBIACIATH
CYIIECTBEHHbIE CBOMCTBA (NMPU3HAKH) PU3MUYECKUX SIBJIICHUI

1.4

OIKCHIBATh M3y4YEHHBIE CBOMCTBA Ted W (U3MUYECKUE SIBICHMS, UCIOIB3Yys (DMU3UUECKHE BEIUYUHBI, TPH
OIMCaHUU TPABUJIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIONB3YeMbIX BEJIMYHH, 0003HAYCHHS M €MHHIIBI
(u3MUeCKUX BEIMYHMH, HaXOMUTh (OPMYJIBI, CBSI3BIBAIOIIUE NaHHYIO (DU3UUECKYIO BEIHMYMHY C IPYTHMHU
BEJIMYMHAMH, CTPOUTH TPA(UKU M3yYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIHYHH

1.5

XapaKTepusoBaThb CBOMCTBa TCII, d)I/ISI/ILICCKI/Ie SIBJICHUSI M TIPOLIECCHI, UCTI0JIb3YS N3YUCHHBIC 3aKOHBI, IIPHU 3TOM
AaBaTh CJIIOBECHYIO (bOpMyJ'IPIpOBKy 3aKOHA M 3alMCbIBATb €0 MATEMAaTUYCCKOEC BBIPAKCHUC

1.6

00BSACHATH (PU3UUECKHE TPOLECCHl M CBOMCTBA TEN, B TOM 4YHCIE M B KOHTEKCTE CHUTYyaIlMi IMPaKTHKO-
OPHMEHTHUPOBAHHOTO XapaKTepa: BBISIBISTH MPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOHUTH OOBsicHeHHe u3 1 — 2
JIOTUYECKUX IAaroB C MOMOLIBIO 1 — 2 M3y4eHHBIX CBOHCTBA (PU3MUYECKUX SBICHUH, (PU3MIECKHUX 3aKOHA MIIN
3aKOHOMEPHOCTH

1.7

peniaTh pacyéTHBIC 3a1a4u B 2 — 3 AEHCTBUS, UCIONIb3Ys 3aKOHBI U ()OPMYJIBI, CBA3BIBAIOLINE (U3NUECKUE
BEJIMUMHBI: Ha OCHOBE aHaJIM3a YCIIOBUS 3aJa4l 3alIUChIBATh KPATKOE YCIIOBUE, BBISBIIATH HEAOCTATOK JaHHbBIX
JUISL PeLeHUs 3a/1a4y, BEIOMPATh 3aKOHBI M (POPMYJIbI, HEOOXOANUMBIE [UIS €€ PeICHU S, IPOBOIUTE PACUETHI 1
CpPaBHHUBATh MOJy4EHHOE 3HAUCHUE (PM3UUECKOH BEITMYMHbI C M3BECTHBIMHU JAHHBIMHU

1.8

pacno3HaBaTh INPOOJIEMBI, KOTOPbIE MOXKHO PEMIUTh NPHU IOMOIIM (DU3NYECKUX METONOB, HCIOIb3YS
OIICaHUE MCCIIENOBAHUS, BBIJCIATh NPOBEPSIEMOE MPEINOJIOKEHUE, OLCHUBATh NPABUIBHOCTH MOpPAIKA
MIPOBEICHUSI HCCIIEIOBAHMS, 1€JIaTh BBIBOJIBI

1.9

MIPOBO/IUTH ONBITHI IO HAOMIONEHUIO (PU3NYECKUX SBICHUN WK (PU3NYECKHX CBOMCTB Tel: (OPMYIHUPOBATH
[POBEpPsIEMBIE MPEINONIOKEHUS, COOMPATh YCTAHOBKY M3 IPEATOKEHHOrO 00OPYIOBAHHS, OMUCHIBATH XOJ
OMBITA B (POPMYITUPOBATH BHIBOJIBI

1.10

BBINIOJIHATh TPsIMBIE HW3MEPEHHS C HCIIONB30BAHHEM AaHAJIOTOBBIX IPHOOPOB M IATYMKOB (PH3MYECKHX
BEJIMYUH, CPABHUBATh PE3YNbTAaThHl H3MEPEHHUH C YIETOM 3aJaHHOM aOCONMIOTHOM MOrPEIIHOCTH

NPOBOJIUTH HCCIIEOBAaHHE 3aBUCUMOCTH ONHON (PU3MYECKON BENUYMHBI OT IPYrod C HCIONB30BAaHHEM
MIPAMBIX W3MEPEHUI: IJIAHUPOBATh MCCIIEJOBAaHUE, COOMPATh YCTAHOBKY M BBINIONHATH W3MEPEHHUS, CIECIys
NPEeIUIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTATHI IOMyYeHHOW 3aBUCUMOCTH B BHJE TAONHUI M rpadHKoB,
JIeTIaTh BBIBOIBI 10 PE3yIbTaTaM HCCIEIOBAHMS

1.12

NPOBOJUTh KOCBEHHBIE M3MEPeHUS (U3MYECKHX BEJIMYMH: IUIAHUPOBATH H3MEpEHHs, CcoOMpaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYsI IPEJI0KEHHON HHCTPYKIIMH, U BBIYUCIISITh 3HAUCHUE BETHIHHBI

1.13

COOJIIOIaTh MPaBUJIa TEXHUKU 0€30MaCHOCTH NP padoTe ¢ 1aOOpaTOPHBIM 000PYI0BAHHEM

1.14

XapaKTepHU30BaTh NPHHIMIIE ACHCTBUS M3YUEHHBIX NMPHOOPOB M TEXHHMYECKUX YCTPOWCTB C OMOPOHM Ha WX
ONHMCAaHWA, WCIIONb3ysd 3HAaHWSA O CBOWCTBAaX (PM3MYECKUX SBIEHHH W HEoOXOmuMble (u3ndeckue
3aKOHOMEPHOCTH

1.15

pacrio3HaBaTh MPOCThIE TEXHUIECKNE YCTPOWCTBA M M3MEPHUTENbHBIE MPHOOPHI IO CXEMaM M CXeMaTHYHBIM
PHCYHKaM, COCTaBIISITh CXEMBI AJIEKTPHIECKUX LENEeH C MOCIe0BATENbHBIM U MTapAJUICITBHBIM COeTNHEHUEM
JIEMEHTOB, pa3inyasi YCIOBHbIC 0003HAUCHHMS DJIEMEHTOB MIEKTPHIECKUX ETIeH

1.16

MIPUBOANTE MPUMEPHI (HAXOAUTh MH(POPMAIHMIO O MIPUMepax) MPAKTUIECKOTO HCIOJB30BAHUS (PU3NIECKUX
3HaHMH B TIOBCEAHEBHOM XWM3HM JUIA oOecnedeHus: Oe30MacHOCTH NpH OOpamieHHH ¢ NpHOopamMu
TEXHHYECKUMH YCTPOHCTBAMH, COXPAaHEHHUs 3710POBbS M COONIOJECHHSI HOPM SKOJIOIMYECKOr0 TOBE/ICHUS B
OKpy’Karolle cpese




OCYHICCTBJIATH IOUCK I/IH(l)OpMaHI/II/I (1)I/I3I/I‘{€CKOI"O COACPIKaHUA B CCTU I/IHTepHeT, Ha OCHOBC HMCIOIIUXCA
3HAHUU U r[yreM CpaBHCHUA AOIMOJTHUTCIBHBIX HCTOYHHUKOB BBIACIATH I/IH(I)OpMaIII/IIO, KOTOpas sBJIACTCA
HpOTI/IBOpG‘IPIBOfI WA MOKET OBITh HeZ[OCTOBepHOﬁ

HCIOJIB30BaTh IIPU BBITOJHCHHUU y‘I€6HBIX 3aI[aHHI>'I HAYYHO-MOITYJIAPHYIO JIUTCPATYypy (I)I/I3I/I"ICCKOFO
COACPpIKaHUA, CIPAaBOYHLIC MATCpUAJIbl, PECYPChl CECTH HHTCpHCT; BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA
TCKCTa, Hp606p3.30BaHI/I${ I/IH(l)OpMaIII/II/I us3 OI[HOﬁ 3HAKOBOI CHCTEMEI B APYT'yro

1.19

CO3/1aBaTh COOCTBEHHbIE MUCEMEHHBIE M KPATKHE YCTHBIE COOOIIeHHs, 000011ast nH(OpMAaIHIO U3 HECKOIBKHUX
HCTOYHHUKOB (PM3MUYECKOTO COMAEPIKAHMsI, B TOM YHCIIE IMyOINYHO MPEACTaBISATh PE3yIbTaThl IIPOSKTHON WIIN
HCCIIEA0BATENBCKON NESITENbHOCTH, NIPU 3TOM IPAMOTHO MCIOJIb30BATh M3YUEHHBIN MOHATHHMHBIA ammapatr
Kypca (PM3UKH, CONPOBOXK/IATH BHICTYIICHUE NPe3eHTaIMEH

1.20

IIPpU BBITIOJIHCHUHN y‘le6HHX IIPOCKTOB U I/ICCJ'ICI[OBaHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX IMpoUEeCCOB PACIIPCACIATL 0053aHHOCTH
B rpymnmne B COOTBETCTBUU C IIOCTABJICHHBIMHU 3aJila4yaMU, CJICAWUTL 3a BBIIIOJIHCHUEM ILJIaHa Z[eﬁCTBPIﬁ u
KOPPEKTUPOBATL €r0, aACKBATHO OLCHUBATH COOCTBEHHBIH BKJIaZl B ACATCIIBHOCTL TI'PYIIbI, BBICTPAUBATH
KOMMYHUKATUBHOC B3aHMOﬂeﬁCTBHe, IIPOSABJISIA TOTOBHOCTD pa3peliaTh KOH(I)J'II/IKTLI

9 KJIACC

Kopn
MpoBEPSAEMOro
pe3yJbTara

HpOBepﬂeMble NMpEeAMETHBIC PE3YJIbTAThl OCBOCHUSA OCHOBHOM 06pa3OBaTeanm71 nporpamMmmasl
OCHOBHOT0 00111er0 00pa3oBaHus

1.1

HCIOJIB30BAaTh U3Y4YCHHBIC TOHATUSA

1.2

paSJ’II/I‘IaTB SABJICHHUA I10 OIIMCAHHUIO HUX XapaKTeprIX CBOﬁCTB N Ha OCHOBC OIIBITOB, JICMOHCTpI/IpyIOH_H/IX
JMaHHOE (DU3HYECKOE SIBIICHHE

1.3

pacrio3HaBaTh MpPOSIBICHWE W3YYCHHBIX (PU3NYECKHX SIBJICHUH B OKPYXKalOIIeM MHUpPE, B TOM 4YHCIEe
(usnueckre sBJIEHHUS B TPHPOJE, NP ITOM MEPEBOIUTH MPAKTUUECKYIO 3ajady B y4eOHYIO, BBIACIATH
CYIIECTBEHHBIE CBOMCTBA (NMpU3HAKK) (PU3HUYECKUX SIBJICHUI

1.4

OIMCHIBATh M3YYCHHBIC CBOHCTBA Tel M (DM3HUECKHE SBICHHSA, UCHONB3YA (M3MYECKHE BEIMYMHBI, MPU
OIMCAHUM TPABUIIBHO TPAKTOBATH (DM3UYECKUII CMBICH MCIOIb3YeMBIX BEIMYHMH, 0003HAYEHUS U €MHHIIBI
(bM3MYeCKUX BEJIMYMH, HAXOAUTH (HOPMYIIBI, CBA3BIBAIOIIME JAHHYIO (U3NUECKYIO BEIMYMHY C IPYrHMH
BEIIMYMHAMH, CTPOUTH IPAaUKU H3yYEHHBIX 3aBUCUMOCTEH (PM3HIECKHX BETHMYHH

1.5

XapaKTepU30BaTh CBOICTBA Tell, (PU3NUECKUE SBICHNUS U IIPOLIECCHI, HCIIONB3Ys U3y4EHHBIC 3aKOHBI, IPH 3TOM
J1aBaTh CJIOBECHYIO ()OPMYIMPOBKY 3aKOHA M 3aIIMCHIBATh €r0 MaTEMAaTHYECKOE BEIPAXKEHHE

1.6

OOBSCHATh (PM3MYECKHE ITIPOLIECCHl M CBOIMCTBA Tel, B TOM YHCIE M B KOHTEKCTE CHTYallUH NPaKTHKO-
OpPHUEHTHPOBAHHOTO XapaKTepa: BBIIBIATH MPUYNHHO-CIIEACTBEHHBIE CBS3U, CTPOUTh OOBsICHEHHE U3 2 — 3
JIOTMYECKHUX IIAaroB C MOMOLIBIO 2 — 3 M3y4EeHHBIX CBOHCTBA (PU3MUYECKHX SBJICHHH, GU3MIECKHUX 3aKOHA MU
3aKOHOMEPHOCTH

1.7

pemarth pacyéTHbIe 3a1a4u (ONMHUPAIOIIHECS Ha CUCTEMY U3 2 — 3 ypaBHEHHIA), UCTIONB3Ys 3aKOHBI U ()OPMYIIbI,
CBsI3bIBAIOINME (PU3MUYECKHE BETMYMHBI: HA OCHOBE aHAJIN3a YCIOBHS 3aJav 3alUCHIBATh KPAaTKOE YCIOBHE,
BBIBIIATH HEJOCTAIOIINE WIIM HM30BITOYHBIE TaHHbBIE, BHIOMPATh 3aKOHBI M (OpPMyYIbl, HEOOXOAUMBIE IS
pelIeHns, NPOBOAUTH PACUYETHl W OLEHMBATh PEATUCTHYHOCTH IIOJYYCHHOTO 3HAUCHUS (H3MYECKOH
BEJINYHMHBI

1.8

pacro3HaBaTh IIPOOJIEMBI, KOTOPbIE MOKHO PEIIUTH IPH MOMOIIH (PU3MUECKHX METOJIOB, HCTIONB3YS OMICaHNE
WCCIIC/IOBAHKS, BBIAEIATh NPOBEPSIEMOE IPEANIONOKEHNE, OLEHUBATh MPAaBUIBHOCTh IOPSIKA IPOBEICHHS
WICCIIC/IOBAHMS, JIENATh BBIBOJIbI, HTHTEPIPETUPOBATh PE3YIbTATHI HAOIIOICHUH U OIIBITOB

1.9

MIPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PU3MUECKUX SBJICHUH WIN (GU3MYECKUX CBOMCTB TEN: CAMOCTOSTEIBHO
coOHMpaTh YCTAHOBKY M3 H30BITOYHOI0 HaOOpa O0OOPYHZOBAHUS, OMFCHIBATH XOJ OMBITa M €r0 Pe3yNbTaTHl,
(OpMYITUPOBATH BBHIBOJBI

1.10

NPOBOJIUTH TIPH HEOOXOIMMOCTH CEPHIO MPSAMBIX M3MEPEHUM, Oonpeneiss cpenHee 3HaueHHE H3MepsieMOoil
BEeITMYUHBI ((POKYCHOE pacCTOSIHHE COOHMparomiell JHH3BI), OOOCHOBHIBATH BBIOOP CIOco0a HM3MEpEeHHUS
(M3MepUTETHHOTO ITPHOOpa)

MIPOBO/INTH WCCIIEOBAaHNE 3aBHCUMOCTEH (DM3MUECKNX BEIMYMH C HCIOJB30BAHHUEM NPSMBIX H3MEPEHHIA:
TUTAHUPOBATh HUCCIIEIOBAHUE, CAMOCTOSITEIBHO COOMPATh YCTAHOBKY, (PMKCHPOBATH PE3YIIBTATHI OIYICHHON
3aBHCHMOCTH (M3MUYECKNX BEJIWYMH B BUAE TaObmuumu rpadyKoB, JelaTh BBIBOABI IO pPE3ynbTaTaM
HCCIIEJOBAHMS

1.12

MIPOBOINTh KOCBEHHBIE W3MEpeHNs (M3UUECKUX BEIMYMH: IUIAHUPOBATh HW3MEPEHHs, CcoOMpaTh
SKCHEPUMEHTANBHYIO YCTAHOBKY U BBIIOTHATH U3MEPEHMUS, CIEeAys NPEATOKEHHON HHCTPYKIIUHU, BBIYHUCISTh
3HAYCHWE BEIMYMHBI M aHAIU3UPOBATH IOJNYYEHHBIE PE3yIbTAaThl C Y4ETOM 3aJaHHOM MOTrPEIIHOCTH
HM3MEpEHUil

1.13

co0JII0/IaTh paBUJIa TEXHUKU 0€30MacHOCTH IpH paboTe ¢ 1abopaTopHEIM 000py/I0BaHHEM




pas3jindaTb OCHOBHBLIC IIPU3HAKHW U3YYCHHBIX (1)I/I3I/Iq€CKI/IX MOHeﬂeﬁZ MaTepuajibHasd TOYKa, a0COJIIOTHO
TBépZ[OG TECII0, TOYCYHEIA HCTOYHUK CBCTa, JIy4, TOHKas JIMH3a, IJIaHCTapHasA MOACJIb aTOMad, HYKJIIOHHAsA
MOJCJIb ATOMHOI'O sAJpa

1.15

XapaKTCpU30BaThb MPUHIINIIBL )leflCTBHﬂ HU3YYCHHBIX HpI/I60p0B U TCXHHUYCCKHUX YCTpOﬁCTB C OHOPOﬁ Ha ux
ONMCaHud, HUCIIOJIb3YsA 3HaHUA O CBOMCTBAxX (1)I/I3I/Iq€CKI/IX SIBICHHH | HCO6XOHI/IMLIC (I)I/ISI/I‘JGCKI/IC
3aKOHOMCPHOCTH

1.16

HUCIOJIB30BATh CXEMbl M CXEMATUYHBIC PUCYHKH HU3YYCHHBIX TEXHHYCCKUX YCTpoﬁCTB, U3MCPUTCIIbHBIX
HpI/I60pOB 1 TEXHOJOTHYCCKUX IMPOUECCOB IMPU PCIICHUN y’-Ie6HO-HpaKTI/IquKI/IX 3a7a4, OIITUYCCKUEC CXCMBI
JUTA IOCTPOCHUA I/I306pa)KeHPlﬁ B IINTOCKOM 3€pKaJIC U CO6HpaIOHleﬁ JIMH3C

1.17

MIPUBOANTH TPUMEPHI (HAXOAUTh MH(POPMAIMIO O MIPUMepax) MPaKTUIECKOTrO HCIOJIb30BAHUS (PU3NIECKUX
3HaHUH B TIOBCEJHEBHOM XHM3HM IS oOecnedeHus: Oe30MacHOCTH NpH OOpamieHHH ¢ NpHOopamMHu u
TEXHHYECKUMH YCTPOWCTBAMH, COXPAHEHHS 3/I0POBbSl M COONIIOAECHHUS HOPM SKOJIOTMYECKOTrO TOBEJCHHUS B
OKpYKaroliel cpeze

1.18

OCYHICCTBJIATH ITOUCK I/IH(l)OpMaHI/II/I (1)I/I3I/I‘-IeCKOl"O COACPIKaHUA B CCTU I/IHTepHeT, CaMOCTOATCIIBHO
(l)OpMyJ'II/IpyH IO CKOBBIN 3a1pocC, HaXOJUTh MYTHU ONPECACICHUA JOCTOBEPHOCTHU HOHy‘leHHOﬁ I/IH(l)OpMaHI/II/I
Ha OCHOBC MMCIOIIUXCS 3HAHWH U JOITOJTHUTCIIbHBIX UICTOUYHHUKOB

1.19

UCIIONb30BaTh MpPU BBIIIONIHEHWH YUEOHBIX 3aJaHWil Hay4YHO-TIONMYJISAPHYIO JIUTEpaTypy (usndeckoro
COJIep KaHus, CIpaBOUHBIE MaTepuaibl, pecypchl ceTH VHTepHeT; BiajaeTh NpuéMaMH KOHCIEKTHPOBAHUS
TeKcTa, peodpa3oBaHus HHOOPMAIIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO

1.20

CO371aBaTh COOCTBEHHBIE NMHCHMEHHBIE W YCTHBIE COOOINEHHS Ha OCHOBE HMH(pOPMAaIMKM W3 HECKOIBKUX
UCTOYHUKOB (PU3MYECKOr0 COJEpKaHMs, NYOJIMYHO WPEACTABISATh PE3YNbTaThl MPOEKTHOM  HIIH
UCCIIEZI0BATENbCKON AEATEIbHOCTH, TIPH 3TOM I'PAMOTHO HCIIONB30BaTh M3Yy4CHHBIN MOHATHUHHBIA anmapar
U3y4aeMoro pasziena (U3UKH M CONPOBOXKAATH BBHICTYIUIEHHME Ipe3eHTanued ¢ yd4€ToM OCOOSHHOCTEH
AyJAUTOPUH CBEPCTHUKOB

1.21

NP BBHITIOTHEHUH Y4eOHBIX MIPOEKTOB U UCCIIEA0BaHUI (PU3NYIECKHX TPOLECCOB paclpeelsiTh 00s13aHHOCTH
B TPYNIIE B COOTBETCTBHM C IOCTABJIEHHBIMH 3aJauyaMy, CICTUTh 3a BBIOJIHEHHEM IUIaHA JEUCTBUHA U
KOPPEKTHPOBAaTh €ro, aJIeKBaTHO OLCHWBATh COOCTBEHHBIH BKJAJl B JEATEIbHOCTH TPYIIIBI, BBICTPAUBATh
KOMM YHHKAaTHBHOE B3aMMO/ICHCTBHE, MPOSIBIISSl TOTOBHOCTh pa3peniarh KOH(IUKTHI

ITPOBEPAEMBIE D2JIEMEHTBI COAEP KXAHUSA

Kon Kon
IIpoBepsieMble 31eMeHTBI COAEPKAHUS
pa3zeja | 3JieMeHTa
®U3UKA U EE POJIb B [IO3HAHWUH OKPYKAIOIIETO MUPA
11 @duzrka — Hayka o npupone. SIBneHus npuponsl. OU3HUYECKUE SBICHUSA: MEXaHUYECKHUE, TEIIOBBIE,
) JIEKTPUUECKUE, MATHUTHBIE, CBETOBbIE, 3BYKOBbIE
12 Ousnveckre BeauuuHbl. V3Mepenue ¢uzmyeckux BennunH. Dusmdeckue npuOopsl. [lorpenrHocts
) n3MepeHuil. MexxayHapoaHasi CHCTEMa €OUHHULL
13 EcrecTBeHHOHAaYYHBI METO[ MMO3HAHUS: HAOMIONEHNE, IOCTAHOBKA HAyYHOTO BOIPOCA, BBIIBIKEHUE
1 ) THIIOTE3, SKCIEPUMEHT I10 IPOBEPKE TUIIOTE3, O0BSICHEHNE HAOIMIOJaeMOr0 SIBJICHHS
1.4 Onwmcanne GpU3nYecKuX SBICHUHA C TIOMOIIBIO MOJIENeH
[IpakTryeckue paboOTHL:
H3mepeHne pacCTOSHUI.
1.5 N3mepenne 06bEMa JKUAKOCTHA U TBEPIOTO Tema.
OmnpeneneHue pa3sMepoB MabIX Tell.
W3mepenne TemMnepaTypsl IPH ITOMOIIN KUAKOCTHOTO TEPMOMETPA M AATUMKA TEMIIEPATyphl
INEPBOHAYAJIbHBIE CBEAEHIMA O CTPOEHMU BEIIIECTBA
1 CrpoeHme BeIecTBa: aTOMbI X MOJIEKYJIBI, MX pa3Mepbl. OTBITHI, TOKA3bIBAIOIINE AUCKPETHOE CTPOCHHE
’ BEIEeCTBA
29 JBmwkenne yactun BemiecTBa. CBsi3b CKOPOCTH JIBIDKEHHSI YacTHIl C TeMIriepaTypoil. BpoyHoBckoe
) nBrkeHne, muddysus
) 2.3 B3anmogaeiicTBue qacTHIl BENECTBA: IPUTSDKEHUE U OTTAIKMBAHHE
ArperatHble COCTOSHHS BEILECTBA: CTPOECHHE Ta30B, KHUIKOCTEH M TBEPABIX (KPHUCTAIIIMYECKNX) TEIl.
24 B3anMocCBsI3p MeXIy CBOMCTBAMH BEUIECTB B pa3HBIX arperaTHbIX COCTOSIHUSIX W HX AaTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM
2.5 OcoOeHHOCTH arperaTHbIX COCTOSIHUI BOJIBI
26 [IpakTiueckne padoOTHI:
) OmueHka JuaMeTpa aToMa METOAOM psiIoB (¢ UCIONb30BaHNEM (poTorpaduii).




OmbITHI IO Ha6J'IIOZ[eHI/I}O TCIUIOBOI'O PACHIMPECHUS I'a30B.
OnbITHI IO 06Hapy)KeHI/IIO ﬂeﬁCTBHH CHJI MOJICKYJIAPHOTI'O IPUTAKCHUA

JIBWKEHUE 1 B3AMMO/JIEMCTBUE TEJI

3.1 MexaHudeckoe IBIKeHne. PaBHOMEpHOE M HEpaBHOMEPHOE JIBI)KEHHE

3.2 Ckopoctb. CpeaHsisi CKOpOCTb IPH HEPAaBHOMEPHOM JBIKEHUH. Pacdér myTH v BpeMeHH JBIKCHUS

33 SBnenne wHepnmu. 3akoH WHEpIMH. B3amMmopeiicTBMe Tenl Kak NPHYMHA H3MEHEHHS CKOpPOCTH
JIBIDKEHUsI Tell. Macca Kak Mepa MHEPTHOCTH TeJla

34 [InotHOCTP BemecTBa. CBsI3b INIOTHOCTH C KOJIMYECTBOM MOJIEKYIl B JMHHIIE 00BEMa BelecTBa

3.5 Cuia KaKk XapakTepUCTHKa B3aUMOJIEUCTBUS TEl

3.6 Cuna ynpyrocty u 3akoH ['yka. MI3MepeHune cuiibl ¢ MOMOIIbIO JMHAMOMETpa

3.7 SIBnenue TAroTeHus U cuia TsokecTH. Cuna TSHKeCTH Ha pyrux maHeTax. Bec tena. HeBecomocTh

3.8 Cuna tpenus. TpeHue CKOJIbXKEHUS U TpeHue Nokos. TpeHue B MpUpose U TEXHUKE

3.9 CrnoxxeHue cuil, HanpaBJIeHHBIX 10 OJHOU MpsiMol. PaBHOMEHCTBYIOIIAS CHUIT
[Ipaktiueckne paboThI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JBIDKEHUS (IIapHKa B >KUIKOCTH, MOJENHU 3JIEKTPUYECKOTrO
aBTOMOOWIIST M Tak nanee). OnpeneneHne CpeaHell CKOPOCTH CKOJbKeHUs] Opycka WM LIaphKa Mo

3.10 HAKJIOHHOM MuockocTH. OmpezneneHue IJIOTHOCTH TBEpAoro Tena. ONBITH, JEMOHCTPUPYIOLIHUE
3aBHCHMOCTh  pacTsbkeHus (aedopManuy) TPYKHHB OT  TNPWIOKEHHOH cuiibl.  ONbBITH,
JEMOHCTPHUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tella M Xapakrepa
COIPUKACAIOLIUXCS TOBEPXHOCTEN

311 CDI/I3I/I‘ICCKI/ICf[BJ’ICHPIS[ B MPUPOJIE: NPUMEPHI JBMKEHHS C Pa3IMYHBIMUA CKOPOCTSMU B KUBOW U HEXKUBOU
MpUPOJC, ACUCTBUEC CUJIBI TPDCHUSA B MPUPOJAC U TEXHUKE

3.12 TexHIUECKHe yCTPONCTBA: TUHAMOMETP, NOAIIUITHUKY

JIABJIEHUE TBEPJIBIX TEJI, )KUJKOCTEHN 1 TA30B

4.1 Jasnenue TBépaoro Tena. Criocodbl YMEHbIICHUS U YBEIUYCHUS JaBICHUS

4.2 JaBnenue raza. 3aBUCUMOCTb JIaBJICHUS ra3a oT 00bEMa, TeMIIepaTyphl

43 Ilepenaua naBieHus TBEPABIMU TEIaMH, KHUAKOCTAMHU M Tra3amu. 3akoH Ilackans. [IneBmaTtndeckue
MaIlUHBI

44 3aBUCHUMOCTh IaBIICHUSI KHMIKOCTH OT TiiyOmHbl. ['mapocratndeckuii napanokc. CooOlaroiuecs
cocyapl. ['mapaBinueckue MEXaHU3Mbl

45 Atmoctepa 3emuin U atmocdepHoe naBieHue. [IpUUMHBI CyIIECTBOBaHMS BO3IYLIHOW O00OIOYKH
3emun. OnbiT Toppuuernii. 3aBUCHMOCTh aTMOC(EPHOT0 JaBJIEHHS OT BHICOTHI HAJ YPOBHEM MOpsI

4.6 Uzmepenue armocdepHoro naienus. [IpuOops! asst u3MepeHus: aTMOCEepHOro AaBJICHHS

47 JeiicTBHE )KUIKOCTH U Ta3a Ha MOTPYKEHHOE B HUX TeI0. BrITankuBaromias (apxumMenoBa) cuia. 3aKoH
Apxumena

4.8 [InaBanue Ten. Bo3gyxomnaBanue
[IpakTryeckue paboOTHI:
HccnenoBanne 3aBUCHMOCTH Beca Telda B BOJIE OT 00BEMa MOTpYKEHHOW B KHIKOCTh YACTH Tela.
OmnpeneneHre BHITAIKUBAIOUICH CHUIIBI, TEHCTBYIOUIEH Ha TENO, MOrPYyXEHHOE B KHUAKOCTh. [IpoBepka

4.9 HE3aBHCHUMOCTH BBITAJIKUBAOIIEH CHIIBI, IEHCTBYIOIIEH Ha TENO B JKUAKOCTH, OT Macchl Tena. OIBITHI,
JEMOHCTPHPYIOIINE 3aBHCUMOCTh BBITAJIKHBAIOLIEH CHIIBI, ACHCTBYIOIIEH Ha TENO B JKUAKOCTH, OT
00bpéMa TOTPYKEHHOW B JKHAKOCTb YacTH Tela M OT IUIOTHOCTH XHAKOCTH. KOHCTpynpoBaHHe
apeoMeTpa WM KOHCTPYHUPOBAHHUE JIOJIKU H OIIPEIEICHHIE e€ rPy300abEMHOCTH

410 duznyeckue sBICHHUS B IPUPOJE: BIUSIHIE aTMOCHEPHOrO JaBJICHHS Ha )KUBOM OpraHH3M, IUIaBaHHE
pBIO

411 TexHmdeckne ycTpoicTBa: COOOIIAOIIMECS COCYIBI, YCTPOHCTBO BOAOMPOBOAA, THAPABIMYECKHNA
Tpecc, MaHOMETp, HapoMeTp, BBICOTOMED, TIOPITHEBOH HACOC, APEOMETP

PABOTA, MOIITHOCTB, DHEPT A

5.1 Mexanmnueckasi paboTa

5.2 Mexannueckass MOIITHOCTH

53 [TpocThie MEXaHU3MBI: pbIyar, OJIOK, HAKJIOHHAS TIIOCKOCTh. IIpaBuiio paBHOBECHs ppIdara

54 [IprMeHeHre IpaBMiIa PaBHOBECHS phIdara K OJI0Ky

55 «3omoroe mpaBwiIo» MexaHUKH. Ko3(h¢uuueHT monesHoro aedcTBUs MexaHu3MoB. IIpocteie
MEXaHHU3MBI B OBITY M TEXHHUKE

5.6 [ToreHnmanbHass SHEPTUH TENA, TOAHATOrO HaJ 3eMIEH

5.7 Kunetnueckas 3Heprus

5.8 [NonHas MexaHn4yeckas SHeprusi. 3aKOH U3MEHEHNUS M COXPaHEHHS] MEXaHNIECKOH SHEpPTrUH




[pakTryeckue paboOTHI:
59 ##H#Par#H##Onpenenenue pabOTHI CHIBI TPSHUS TIPH PABHOMEPHOM JIBIKCHUH TEJla T10 TOPH30HTATHHOMN
’ noBepxHocTU. MccnenoBanue ycnoBuid paBHoBecus poruara. Mamepenne KITJ HakIOHHON MIOCKOCTH.
M3ydeHne 3aKoHa COXpPAHECHUS MEXaHHICCKON SHEPTHH
5.10 duznyecKue sIBICHUs B IPUPOJIE: PhIYATH B TeJE YEIOBEKa
511 TexHUYECKUE yCTPOMCTBA: phIUar, TOABIKHBIN W HEMOABWKHBIA OJOKM, HAKJIOHHAS TUTOCKOCTB,
) MPOCTHIC MEXaHU3MEI B OBITY
8 KJIACC
Kon Kon IIpoBepsieMble 31eMEHTHI COlePKAHUS
pasaeJia 3JIeMeHTa
6 TEITJIOBBIE ABJIEHU A

6.1 OcCHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-KUHETUUECKON TEOPUH CTPOCHUS BellecTBa. Macca U pa3Mephl
MoJieKyi. ONBITHI, TIOATBEPKIAIOIIE OCHOBHBIC MOJIOKCHHS MOJICKYJISIPHOKHHETHUECKOW TCOPUHU

6.2 Mopenu TBEPIIOTO, KHUIKOTO U Ta3000pa3HOr0 COCTOSTHUM BelecTBa. Kpucrammueckue u amopdHbie
Tena

6.3 OObsicHeHWE  CBOKMCTB  Ta30B, JKMAKOCTEH W  TBEPABIX Teld HAa OCHOBE  IOJOKEHHH
MOJICKYJISIPHOKHHETHY ECKOH TCOpHHU

6.4 CMauynBaHUE W KATWUISIPHBIC SIBIICHUS

6.5 TenoBoe pacuIpeHre U cxaTue

6.6 Temmnepatypa. CBsi3b TeMIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO IBMYKEHHSI YaCTHUIT

6.7 Buytpennsist sHeprus. CriocoObl M3MEHEHHsT BHYTPEHHEH JSHEpPIuu: TeIulonepeaadya U COBEpIIeHHE
paboThI

6.8 Buipl Temonepeaur: TEMIONPOBOJHOCTh, KOHBEKIINS, H3ITyYSHHUE

6.9 KonndecTBo TemioTel. Y AebHAS TEIIOEMKOCTD BEIIIECTBA

6.10 TemnooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHE TEIUIOBOI'0 OajlaHca

6.11 [I1aBieHne U OTBepAECBaHUE KPUCTAJUIMYECKUX BEUIECTB. Y IeNbHAs TEIUIOTA TUIaBJICHUS

6.12 [MapooOpazoBanue u konuencanumsi. Vcnapenue. Kunenue. YzaenbHas Temiora mapooOpa3oBaHHMS.
3aBHCHMOCTh TeMIIEpaTypbl KUIIEHHUS OT aTMOC(EPHOro JaBJCHHs

6.13 BnaxHocTs Bo3yxa

6.14 OHeprus TOIUKBA. Y IeNbHAs TEIUIOTA CTOpaHHS

6.15 [punmuner padoter TeroBbix asurareneit KIIJ temmoBoro asuratens. TemioBble ABHTaTeNd U
3aIIUTa OKPYXKAIoIIei cpenpl

6.16 3aKoH COXpaHEHUs U MPEBpAaIlleHNs YHEPTHUHU B TEIUIOBBIX MPOIeccax

6.17 [IpakTryeckue paboOTHI:

OnbITH IO OOHAPYKEHUIO ASHCTBHS CHII MOJIEKYJISIPHOT'O IPUTSHKEHUS.
OnbITH IO BRIPAIIUBAHUIO KPUCTAIJIOB TOBAPEHHON COMM MIIH caxapa.
OnbITH 0 HAGTIOACHHIO TEIJIOBOTO PACIIUPEHUSI Ta30B, KHUIKOCTEN U TBEPIBIX TEIL.
Omnpenernenue qaBieHUs BO3Ayxa B OaJsIOHE HIMPUIIA.
OnbITH, AEMOHCTPUPYIOIINE 3aBHCHMOCTH JABJICHUS BO3AyXa OT ero o0bhéMa M HarpeBaHUs MU
OXJIQKICHUSI.
[IpoBepka THITOTE3bI JTUHEHHON 3aBHCHMOCTH UIHMHBI CTOJIOMKA >XHUAKOCTH B TEPMOMETPHUYECKON
TpyOKe OT TeMIIepaTypHI.
Habnronenne n3MeHeHns1 BHYTPEHHEH SHEPTUH TeJla B pe3ylIbTaTe TeIUIONepeIaun U paOOThl BHEIITHIX
CHIL.
HUccnenoBanue sBICHUS TEIUIOOOMEHA PY CMEUIHBAHUN XOJIOAHON U TOPSICH BOJIBL.
OmnpeneneHne KOJIMYECTBA TEIUIOTHI, MOJMYYEHHOTO BOJOH TPH TEIUIOOOMEHEe C HarpeThiM
METAJUTHYECKAM ITIITHHIPOM.
Omnpenenenre yaenpHON TEIUIOEMKOCTH BEIIECTBA.
HccnenoBanne mporecca HCHapeHus.
Onpenenenre OTHOCUTETHHOM BIIAXKHOCTH BO3IyXa.
OmnpeneneHre yaeTbHON TEIUIOTHI TUIABICHUS JIbJA.

6.18 Ou3uuecKue SBJICHUS B MPHUPOJE: MOBEPXHOCTHOE HATSHKCHNE W KaNWJUIAPHBIEC SBICHUS B TPUPOIE,
KpHUCTaJUTBL B Tipupoze, m3nydeHne ConHIa, 3aMep3aHre BOZOEMOB, MOpPCKUe Opm3bl; oOpa3oBaHUe
pOCHI, TyMaHa, UHesl, CHETa.

6.19 TexHUYECKHE YCTPONCTBA: KAMMUIAPHI, TPHMEPHl WCIONB30BAHUS KPHCTAIIIOB, >KHIKOCTHBIN
TEPMOMETp, JaTYHK TEMIEepaTyphl, TEPMOC, CHCTEMa OTOILICHHUS JOMOB, THTPOMETPEI, TICHXPOMETP,
rmapoBasi TYypOWHA, IBUTATENb BHYTPEHHETO CTOPaHMUsL.

7 OJIEKTPMYECKHNE 1 MATHUTHGLIE SABJIEHUA
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SHGKTpI/ISEIIII/UI TCII. Z[Ba poaa JICKTPUICCKHUX 3aps10B




7.2 BzaumopeiicTBre 3apspkeHHBIX Tenl. 3akoH KysoHa (3aBUCHMOCTB CHUIBI B3aMMOJICHCTBUSI 3apsDKEHHBIX
TEJI OT BEJIMUMHBI 3apsIJIOB U PACCTOSIHUSI MEXKIY TENAMMU)

7.3 Onektpudeckoe T1one. Hampspk€HHOCTH  anmekTpuueckoro moist. [IpuHmmm — cymepro3uimn
JJIEKTPUUYECKUX MoJIeH (Ha KaYeCTBEHHOM YPOBHE)

7.4 Hocurenu snexrtpuueckux 3apsaoB. OJIEMEHTApHBIM d3IeKTpuueckuil 3apsn. CTpoeHHe aroma.
[TpoBOHUKY U TUIJIEKTPUKH

7.5 3aKoH COXpaHEHUs IEKTPUUECKOro 3apsaa

7.6 DJIEKTPUUECKUN TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOro TOKa. MICTOUHUKH OCTOSIHHOT'O TOKA

7.7 JIeHicTBUS DICKTPUYECKOTO TOKa (TEIUIOBOC, XHMHYECKOE, MArHUTHOE). ODJIEKTPHYCCKHHA TOK B
JKUJKOCTSAX U Tra3ax

7.8 Onextpuueckas 1enb. Cusa Toka. DIeKTpUIECKOe HapsKeHUe

7.9 ConpoTuBieHue NPOBOIHUKA. Y IEIbHOE CONPOTUBIICHUE BEIECTBA

7.10 3akoH Oma Ju1d yJacTKa Ienu

7.11 ITocnenoBatensHOE U MapaIeIbHOE COETMHEHNE IPOBOAHUKOB

7.12 PaboTa 1 MOIITHOCTB AJIEKTPUIECKOro Toka. 3akoH Jxoyns — JIenna

7.13 DJIeKTpUYecKHe 1SN U TIOTPEOUTEIH eKTpruIeckor sHepruu B 0bITy. KopoTkoe 3ambIkanne

7.14 ITocTosiHHBIE MarHUTHL. B3anmMoselicTBre MOCTOSIHHBIX MAarHUTOB

7.15 MarsuTHOe nose. MarauTHoe noje 3eMJId U ero 3Ha4eHHe JJIs )KU3HU Ha 3emiie

7.16 OmnbIT OpcTena. MaruuTHoe mojie 3JIeKTpHUUecKoro Toka. [IpuMeHeHre 3JeKTPOMarHiToB B TEXHUKE

7.17 JleficTBie MarHMTHOrO TOJS HA MPOBOJAHMK C TOKOM. OJEKTPOJBUraTeNlb IMOCTOSHHOTO TOKA.
Hcnonp3oBanue 3JeKTpoiBUTaTeIel B TEXHUUECKUX YCTPOWCTBAX M Ha TPAHCIOPTE

7.18 OnsiTel @apases. SIBnenue anekTpoMarHuTHoW HHAYKIMH. [TpaBuio Jlenna

7.19 Onekrporenepatop. CrnocoObl TOMYy4YEHUS] ANEKTPUYECKOH OHEPruM. OIJIEKTPOCTAHIMK  Ha
BO306HOBJ’I$[CMI)IX HMCTOYHUKAX SHEPIrun

7.20 [TpakTHyeckue padOTHIL:
OnbITHI TI0 HAOTIOICHHIO SJIEKTPHU3AIIMHI TEI MHAYKIIUCH U IPU COMPUKOCHOBCHHH.
HccnenoBanue nelicTBUs 3JEKTPUUECKOTO TOJIS HA TIPOBOJHUKU M AMAIIEKTPHKH.
COopka 1 mpoBepKa PabOThI AIEKTPUIECCKOH [EMH MOCTOSIHHOIO TOKA.
W3mepenue u perynupoBaHUe CHIIBI TOKA.
W3mepenne u perynupoBaHue HANIPSKCHHUS.
HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 pPe3UCTOpP, OT COMPOTHBIICHHUS PE3UCTOpa U
HaTpSDKEHUS Ha PE3UCTOpE.
OnbITHI, JAEMOHCTPUPYIOIINE 3aBUCHMOCTH AJIEKTPUYECKOIO COMPOTHUBICHHSA IMPOBOJHHKA OT €ro
JUIMHBI, TUTOIIATU TIOTIEPEYHOr0 CEYEHHS U MaTepHala.
IIpoBepka mpaBuiIa CIIOKEHUS HANPsDKEHUN NPH MOCIE0BATEIIEHOM COSIMHEHHUHU JIBYX PE3HCTOPOB.
[IpoBepka mpaBuia Ui CHJIBI TOKAa IPH NAapauIeIbHOM COCOHHEHUH pe3ucTopoB. OmpeneneHue
PpaboThI AIIEKTPUIECKOTr0 TOKA, HAYIIEro uepe3 pe3uctop. OmnpeneneHne MOIMIHOCTH AIEKTPUIECKOTr0
TOKa, BRIZIETISIEMOM Ha pe3ucTope. MccienoBanue 3aBUCHMOCTHY CHITBI TOKA, HAYIIETro Yepe3 JIaMIIouKYy,
or HampsbkeHuss Ha Heill. Omnpenenenune KIIJI HarpeBarems. VccnenmoBanne MarHUTHOTO
B3aUMO/ICHICTBUS TOCTOSTHHBIX MarHUTOB. M3ydeHne MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB MPU UX
00bEeTMHEHUH U pa3aeneHuu. MceaeqoBanne AefCTBUS AIIEKTPUYECKOT0 TOKa Ha MAaTHUTHYIO CTPEIKY.
OnbITH, AEMOHCTPUPYIOIINE 3aBUCHMOCTh CHIIBI B3aUMOAEHCTBHSA KATYIIKHA C TOKOM M MarHuTa OT
CHJIBI TOKA W HAIPaBJICHUS TOKAa B KaTymke. V3yueHue NeficTBHSA MAarHUTHOTO MO Ha TPOBOIHUK C
TokoM. KoHcTpympoBanme u wu3ydeHme paborel 3nekrpomsuratens. Msmepenme — KIIJ]
SJIEKTPOABUTATEHFHON yCTaHOBKUA. OMBITBI 10 WCCICJOBAHUIO SBICHHUS 3JICKTPOMArHUTHOMN
WHAYKIH: UCCIIEIOBAaHNE W3MEHEHNH 3HAYCHHS W HAIIPABJICHHS HHAYKITMOHHOTO TOKa

7.21 Om3uUecKue SBICHUS B NPUPONE: INMEKTPUUECKHE SBICHUA B atMocdepe, DIIEKTPUIECTBO JKUBBIX
OpraHM3MOB, MArHUTHOE TI0Jie 3eMITH, Jpeii MOoI0COB, pOIb MATHUTHOTO TIOJS IS YKU3HH Ha 3eMIle,
TIOJISIPHOE CHSTHHE

7.22 TexHUYECKUE YCTPOMCTBA: 3JIEKTPOCKOI, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK IEKTPUUECKOM
SHEPIHUH, DJEKTPOOCBETUTENBHBIE TPUOOPHI, HATPEBATEIBHBIC AIEKTPOIPHUOOPHI  (TIPUMEPEI),
AIEKTPHUYECKIE TPETOXPAHUTENH, SIEKTPOMATHUT, SJIEKTPOIBUTATENH MTOCTOSHHOT'O TOKA, TEHEPaTOop
ITOCTOSTHHOTO TOKA

9 KIIACC
Kon Kon [IpoBepsiemble 3IEMEHTHI COZlEPKAHUS
pasgena | »ieMeHTa
8 MEXAHUWYECKUE ABJIEHUA

8.1 Mexannueckoe ABKeHHe. MarepuanpHas Touka. Crucrema oTcuéra

8.2 OTHOCHTENFHOCTh MEXaHUYECKOT'O JIBIDKCHUS

8.3 PaBHOMEpHOE NMPSIMONUHEHHOE TBIKCHUE




8.4

HepaBHOMepHOG HpﬂMOHHHCﬁHOe JBWXXCHUC. Cpez[H;m U MTI'HOBCHHad CKOpPOCTb TeEjIa IpH
HCPABHOMCPHOM JIBM)KCHUN

8.5 Yckopenue. PaBHOyCKOpeHHOE NPSIMOIMHEIHOE IBUKEHUE

8.6 CBoboanoe nagenue. Oupitel [anmmres

8.7 PaBHOMepHOE nBIDKEHHE 1O OKpYKHOCTH. [lepmon m wacrora oOpamieHus. JIuHeiliHas W yrioBas
ckopoctH. LleHTpocTpeMuTeNIbHOE YCKOpEHHE

8.8 Ilepssiii 3akoH HeroTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuit 3axon HeroToHa

8.11 [TpuHIMn Cynepno3unyu cuil

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHus: cuiia TPEHUs CKOJIBKEHHUs], CUJIa TPEHUS OKOs, NPYrHe BUIBI TPEHUS

8.14 Cuiia TSHKECTH M 3aKOH BCEMUPHOT'O TSTOTEHHS. Y CKOPEHHE CBOOOIHOTO MaieHHS

8.15 JIBmkenne mianet Bokpyr Connia. IlepBas kocMudeckas ckopocTb. HeBecoMOCTh U eperpy3ku

8.16 PaBHOBecue MaTepraibHON TOYKH. AOCONIOTHO TBEPOE TEIIO

8.17 PaBHOBecue TBEPIOro Tena ¢ 3aKperIEHHON 0Chbio BpalieHus. MoMeHT cuiibl. LleHTp TshkecTn

8.18 Mmnynsc Tena. Mi3smenenue uMmmyinbca. VIMIysibse cuiisl

8.19 3aKoH COXpaHEHUs] UMITyJIbca

8.20 PeakTuBHOE BHXKEHUE

8.21 MexaHuueckasi paboTa U MOUIHOCTb

8.22 Pabora cui TsKecTH, ynpyrocTtd, TpeHust. CBsi3b SHEPIHU B PaOOTEHI

8.23 IToTeHmanbpHast SHEPTUs TeNa, MOJHATOr0 HaJl TOBEPXHOCTHIO 3eMIIH

8.24 IToTeHnuanbHas SHEPTHUs CKATON NPYKUHBI

8.25 Kunernueckast sHeprus. Teopema 0 KHHETHYECKON SHEPTUU

8.26 3aKoH COXpaHEHUs] MEXaHUYECKON dHepruu

8.27 [TpakTHyeckue padOThI:
OmnpeneneHue cpefHeH CKOPOCTH CKOJNBXEHUs Opycka WM JABIKEHHS IIaphKa 10 HaKIOHHOM
wiockoctd. OnpernelieHne yCKOPEHUsl Tena IpU PaBHOYCKOPEHHOM JIBM)KEHHH IO HaKJIOHHOM
IUIOCKOCTH.
HccenenoBanne 3aBUCMMOCTH IIYTH OT BPEMEHH IPH PaBHOYCKOPEHHOM ABI)KCHUM 0Oe3 HayalbHOH
CKOPOCTH.
[lpoBepka rumoTessl: €ciaM NpPU PABHOYCKOPEHHOM JABWKEHHHM Oe3 Ha4albHOM CKOPOCTH IIYTH
OTHOCSITCS KaK psiJi HEUETHBIX YHCEll, TO COOTBETCTBYIOIINE IPOMEXYTKH BPEMEHU OIMHAKOBBI.
HccnenoBanrue 3aBUCUMOCTH CWJIBI TPEHUSI CKOJBKEHHS OT CHJIBl HOPMAJIbHOTO JIaBJICHMS.
Ompenenenne kod(¢uLeHTa TpeHUs cKoibxeHusa. OmnpeneneHue JKECTKOCTH — MPYKHUHBL.
Ompenenenue paboTHl CHIIBI TPEHHS IIPU PaBHOMEPHOM JABIKCHHM TeJla IO TOPH3OHTAIbHOM
noBepxHocTH. OmpeneneHrue padOTBl CHIIBI YHOPYTOCTH NPH HOXBbEME Ipy3a C HCHOIb30BaHUEM
HETIOABM)KHOTO U MOABHYKHOT'O OJIOKOB

8.28 Ou3nuecKue SBICHUS B NPUpPOJE: MPWIMBHI U OTIHBEI, JBIDKeHHE IUTaHeT COTHEYHON CHCTEMBI,
PEaKTUBHOE JBHXKEHHUE KHUBBIX OPraHHU3MOB

8.29 TexHuYecKkue yCTpOoNCTBa: CIUAOMETP, JATUUKH MOJI0KEHUsI, PACCTOSHHS U YCKOPEHHS, PAKEeThI

9 MEXAHMNYECKHME KOJIEBAHMS 11 BOJIHBI

9.1 KonebarenpHoe nBmkeHre. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHHH: IEpUOJI, YaCTOTa, aMILTUTY/Ia

9.2 MaremaTuueckuil ¥ IpyKMHHbIA MasTHUKH. [IpeBpanieHue sHEpIuu IpH Koae0aTeNbHOM ABHKECHUN

9.3 3aryxaromue konebanus. BeiHyxaeHHse Konebanus. Pezonanc

9.4 Mexanndeckue BoiHbl. CBOHCTBAa MEXaHHMUYECKUX BOJH. [IpomonbHbIE 1 MonepedHble BOMHBL [linHa
BOJIHBI U CKOpPOCThb €€ pacnpOoCTpaHeHUs. MeXaHWYECKUE BOJIHBI B TBEPIOM TEJE, CEHCMHUYECKUE
BOJTHBI

9.5 3Byk. ['poMKOCTB ¥ BbIcOTa 3ByKa. OTpaxkeHHe 3ByKa

9.6 WH}pa3Byk U yIbTpa3ByK

9.7 [IpakTiueckne padoOTHI:
OmnpeneneHne 4acTOTHl M IEpHoa KoleOaHUH MaTeMaTHIECKOT0 MasiTHAKA.
OmnpeneneHue 4acTOTHI U IEpHoa KoeOaHui MPY>KNHHOTO MasiTHUKA
HccnenoBanre 3aBUCHMOCTH TNeprofa KojaeOaHWH MOABEMICHHOr0 K HHUTH Tpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH TIepHO/Ia KoJIeOaHW TP Y)KUHHOTO MasgTHHIKA OT MacChI Tpy3a. [IpoBepka
HE3aBHCHUMOCTH TI€pHoJa KOleOaHUH rpy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a M >KECTKOCTH
MpYXHUHBL. M3MepeHne yCKopeHHUs! CBOOOIHOTO MMaACHUS

9.8 ®u3uuecKre SBICHUS B IPUPOAE: BOCIPHUATUE 3BYKOB JKUBOTHBIMU, 3EMIIETPSICEHUE, CEHCMUYECKHE
BOJTHBI, ITyHAMH, 9XO0

9.9 TexHnvecKre yCTpONCTBa: XONOT, HCIOIb30BAHNE YIbTPAa3BYKa B OBITY M TEXHHKE

10 SJIEKTPOMATHUTHOE ITOJIE 1 3JIEKTPOMATHUTHBIE BOJIHBI

10.1

3J'IeKTp0MaFHPITHO€ I10JI€C. QHGKTPOMaFHI/ITHBIG Boaubl. CBoMCTBa DJICKTPOMATrHMTHBIX BOJIH

10.2

IITkaJia SIEeKTPOMArHUTHBIX BOJIH




10.3 DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeta. BoinHOBBIE CBOWCTBA CBETa

10.4 [IpakTiueckne paboTHI:
W3ydenne cBONWCTB AJIEKTPOMArHUTHBIX BOJH C MOMOIIBI0 MOOMIIBHOTO TeJedoHa

10.5 @®uznveckre SBICHUS B NpUpoZe: OHONOrHMYEcKOoe JEHCTBHE BHIMMOTO, YIBTPa(HOIETOBOTO H
PEHTT€HOBCKOT'O M3JTydeHHH

10.6 TexHnueckre ycTpoiCcTBa: UCIIONB30BAHUE IICKTPOMATHUTHBIX BOJIH JUISl COTOBOH CBSI3H

11 CBETOBBIE SBJIEHUA

11.1 JlyueBas Mozenb cBeta. MICTOUHUKH CBETa

11.2 IIpsiMonuHeitHOe pacpocTpaHEeHUE CBETa

11.3 Otpaxxenue cera. [1nockoe 3epkano. 3aKoH OTPaKEHUs CBETa

114 [Ipenomnenue cBera. 3akoH npenomiieHus cBera. [logHoe BHyTpeHHee OTpaKeHHe CBeTa

11.5 Jlunza. Xon yueld B TuH3E

11.6 Onrtryeckas cucteMa (poToamnmapara, MUKPOCKOIA U TeJIeCKona

11.7 ['na3 kak onrtuyeckas cucremMa. bian3opykocTh U 1aIbHO30PKOCTb

11.8 Paznoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. Crio)keHre CrieKTpaibHBIX IBETOB. Jucnepcus
cBera

11.9 [Ipaktiueckne paboThI:
HccnenoBanre 3aBUCUMOCTH YTJIa OTPa)KEHHSI CBETOBOTO JIyda OT yria Ma/ieHusl.
WzydyeHne xapakTepucTUK M300pa)KeHUs IPEAMETa B INIOCKOM 3epKaie.
HccnenoBanre 3aBHCUMOCTH yrila NMPENIOMIJICHHS CBETOBOTO Jiyda OT YIUIa TajieHHs Ha TpaHuIe
«BO3JYX — CTEKIIO».
[Mony4yenne n300paXkeHHi C MOMOIIBIO0 COOUPAIOIIEH JTHH3BL.
Omnpenernenne GOKyCHOro pacCTOSIHUSI U ONTUYECKON CHIIBI COOMPAIOIIEH JTMH3BI.
OnBITHI IO pa3JIoKEeHUIO OENIOro CBeTa B CHEKTP.
OnbIThI IO BOCIIPHUSATHIO 1IBETA MPEIMETOB NP UX HAOJIOJCHUHU Yepe3 1IBETOBbIC (HIIBTPHI

11.10 Odusnueckue sBIeHUS B npupoze: 3atMeHus ConHua u JIyHBI, 11BeTa TeJs, ONTHYECKHE SIBICHHUS B
atMocdepe (1BeT Heba, pedpakiys, pajgyra, MUpax)

11.11 TexHuueckre ycTpolcTBa: 04KH, IIepUcKol, (oToanmnapar, ONTHIECKUE CBETOBOBI

12 KBAHTOBBIE SBJIEHM S

12.1 Omneitel Pesepdopaa u mianerapHas Moaesb atroma. Mozens atoma bopa

12.2 HMcnyckanue u norjomieHue ceera atomoM. KBauTel. JInHeiuaThie CIEKTpEHI

12.3 PagnoaktuBHOCTB. Anb(a, OeTa- 1 raMma-u3Iy4eHus

12.4 Crpoenue atoMHOro siipa. HykiaonHast Moziennb aToOMHOrO siipa. M3oTonsl

12.5 PannoakxTuBHBIE peBpameHus. Ilepuoa momypacnaga aTOMHBIX siiep

12.6 SlnepHble peakuyu. 3aKOHBI COXPAaHEHHS 3apSA0BOI0 M MaCCOBOT'O YHCEI

12.7 OHeprus cBs3M aTOMHBIX sifiep. CBSA3b MacChl U DHEPTUH

12.8 Peakiun cunTesa u aenenus siaep. Victounuku sueprun ConHIa u 3BE31

12.9 SnepHas sHepreTuka. [[eficTBue paaAOaKTUBHBIX U3JYYEHUI HA JKUBbIE OPraHU3MBbI

12.10 [IpakTryeckue paboOTHI:
HaGumtonieHue CIIOMIHBIX U IMHEHYATBIX CIIEKTPOB U3JIydEHUS.
HccnenoBanue TpeKoOB: H3MEPEHHE SHEPTUH YaCTUIIBI II0 TOPMO3HOMY ITyTH (110 oTorpadusim).
V3mepeHue pagroakTUBHOrO (oHa

12.11 Odusnveckre SBICHHS B TPUPOIE: ECTECTBEHHBIH paJMOAKTUBHBIA (DOH, KOCMHYECKHE JYy4H,
paZMoaKTHBHOE W3Iy4EHHE MPUPOIHBIX MHHEpPANOB, NCHCTBHE paJMOAaKTHBHBIX H3Iy4eHHH Ha
OpraHM3M YeIoBeKa

12.12 TexHIUECKHE YCTPONCTBA: CIIEKTPOCKON, HHANBUAYAIBHBINA JO3UMETp, Kamepa Buiscona

ITPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJIbHOM MPOT'PAMMBI OCHOBHOI'O OBIIET'O

OBPA30BAHUA
Kon IIpoBepsiemble TPeGOBaHUS K MPEAMETHBIM Pe3yIbTaTaM 6a30BOr'0 YPOBHS OCBOEHUsI OCHOBHO¥
nposepsie | 006pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOIO 0011ero 00pa3oBanus Ha ocHoBe DT'OC
MOro
TpeboBaH
us
1 [Nonnmanue ponu (GU3UKH B HAYIHOH KapTUHE MUPA; CYOPMHUPOBAHHOCTH 0a30BBIX MPEICTABICHIH 0 3aKOHOMEPHOH

CBSI3H 1 TI03HABAEMOCTH SIBJICHUH TPHPOJIBI, O POJIH IKCIIEPUMEHTA B (PH3UKE, O CHCTEMO0Opa3yoLel poian GU3UKH
B Pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH, 00 3BOMONNH PU3NIECKUX 3HAHUH U MX POJIU B IEJIOCTHOM




€CTECTBEHHOHAyYHOW KapTHHE MHpa, O BKJIaJle POCCHICKHX M 3apyOeKHBIX YUEHBIX-(H3UKOB B pa3BUTHE HAyKH,
00BsICHEHHE TPOLIECCOB OKPY)KAIOIIEr0 MUPa, Pa3BUTHE TEXHUKHU U TEXHOJIOTHI

3HaHMUA O BHIAX MaTepuH (BEIIECTBO W TOJE), O IBIKEHUH KakK CIoco0e CYIeCTBOBAHHS MaTepHu, 00 aTOMHO-
MOJICKYJISIPHOH TEOPHHM CTPOSHHSI BEIIECTBA, O (DM3MUYECKON CYIIHOCTH SIBJIEHWH NPUPOABI (MEXaHHYECKHX,
TETUIOBBIX, 3JIEKTPOMATHUTHBIX M KBAHTOBBIX ); YMEHHE Pa3IndaTh SBJICHUS 110 OIMCAHUIO X XapaKTePHBIX CBOUCTB
W Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOUIMX NaHHOE (PU3NYecKoe SBJIICHHE; YMEHHE pAacIO3HaBaTh IPOSIBIICHUE
M3Y4YEHHBIX (PU3UUECKUX SIBICHUN B OKPYXKAIOIEM MUpE, BBIIEISS HX CYIIECTBEHHbIE CBOMCTBA (TTPU3HAKH)

BJ'IaZ[eHI/Ie OCHOBaMH HOHITHIHOI'O armaparta 1 CMMBOJIMYECKOI'O sI3bIKa (I)I/IBI/IKI/I 1 UCTIOJIb30BAHUC X IJIS1 pECIICHUSA
y‘{e6HHX 3aa4; YMCHHC XapaKTECpU30BaATb CBOMCTBa TCI, (bHBI/I‘{eCKI/Ie SABJICHUA W TIIPOLECCHI, HCIIOIb3Ys
(l)yHZ[aMeHTaJ'II)HHe 1 OMITUPUYCCKHUEC 3aKOHBI

‘VMeHune OnuchIBaTh N3Y4YCHHbBIC CBOMCTBA TeNI U (1)I/I3I/I‘-IGCKI/IG SABJICHUSI, UCTIOJIB3YA (1)1/131/Iqec1<1/1e BCJIIMYHUHBI

Bnagenue ocHOBaMH METO0B HAYYHOI'O IO3HAHUS ¢ YUETOM COOJIIOACHHUS IIPaBUII OE30MIaCHOr0 Tpya: HaOmoaeH e
(U3NUECKUX SBICHUA:

YMEHHE CaMOCTOSTENbHO COOMpaTh SKCIIEPHMEHTAIbHYI0 YCTAaHOBKY M3 JaHHOro Habopa 00OpymOBaHHA IO
WHCTPYKLUH, ONMCHIBATH XOJ OIBITA U 3aIIMCHIBATH €r0 Pe3yJbTaThl, (OpMyITUPOBATH BBIBOJIBI;

NpOBE/ICHHE NPSMBIX W KOCBEHHBIX HM3MEPEHHH (HM3MYECKMX BEIMYMH: yMEHHE IUIAHUPOBATh H3MEpEHUs,
CaMOCTOSITETIbHO COOMPATh 3KCHEPHUMEHTAIBHYIO YCTAHOBKY IO MHCTPYKIMH, BBIYHCIATh 3HAYEHHE BEJIUYUHBI U
aHAJIM3UPOBATh NMOJYYEHHBIE PE3Y/IbTATHI C YUETOM 3aJaHHON MOTPELIHOCTH Pe3yIbTaTOB U3MEPEHNU;

NPOBE/ICHHE HECIOKHBIX SKCIHEPUMEHTANBHBIX HCCIEI0BaHMH; CaMOCTOSTEIFHO COOMPATh 3KCIEPHUMEHTAIBHYIO
YCTaHOBKY M NPOBOJHTH HCCIEJOBAHHE 10 WHCTPYKLMH, MPEICTABIATH MOJTYUYEHHbIE 3aBUCUMOCTH (DU3NUECKUX
BEJIMYMH B BUJIE Ta0JIMI ¥ TpauKOB, YUUTHIBATH MOIPEITHOCTH, JIENIATh BBIBOJIBI 110 PE3YJIbTATaM HCCIIEIOBAHUS

[ToHnMaHnue XapakTepHBIX CBOMCTB (pru3nuecKux Mojesel (MarepuaibHas TouKka, aDCONOTHO TBEPIOE TENO, MOJIEITN
CTpPOCHMA Ta30B, )KH)]KOCTeﬁ H TBépﬂbIX TECJ, JIaHCTapHasd MOACJIb aToOMa, HYKJIOHHas MOJI€JIb aTOMHOI'O su1pa) u
YMEHUEC IPUMECHATH UX JUISL O6’bHCHCHI/IH (bI/ISI/I'-I€CKI/IX Mpo1ecCCcoB

YMeHue oOBSCHATh (PU3UUECKHE TMPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CUTYalWil NMPaKTHKO-
OPHEHTHUPOBAHHOT'O XapaKTepa, B YACTHOCTH, BBISBIATH MPUIMHHO-CIIEJCTBEHHBIE CBSI3U U CTPOUTH OOBSCHEHHE C
OIOpPOil HAa M3Y4YEeHHbIE CBOWCTBA (DU3NUECKUX SIBJICHHH, (PU3MUecKie 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIU

YMeHue pemiaTh pacuéTHble 3anaudl (Ha 0ase 2 — 3 ypaBHEHHM), UCHONB3Ys 3aKOHBI U (HOPMYIIBI, CBA3BIBAIOLINE
¢u3nUeckyue BETMYMHBI, B YaCTHOCTH, 3allUCHIBATh KPATKOE YCIOBHE 3aJauH, BBIABIATH HEJOCTAIOINUE JaHHbBIE,
BBIOMPATh 3aKOHBI M (POPMYITBI, HEOOXOAMMBIE Ul €€ PEIIeHNs, HCIONb30BaTh CIPABOYHbIC JAHHBIC, TPOBOIUTH
pacuéTel M OLEHMBATh PEATMCTHYHOCTh MOMYYEHHOIO 3HAYCHUsS (PU3MUIECKOH BENMYUHBI; YMEHHE ONPECNATh
pa3MepHOCTh (pU3NIECKOH BEIHUYHHEIL, TIONYIEHHOH IPH PEIIeHNHN 3312491

VYMeHHe XapaKTepH30BaTh MPUHIMUIBI JCHCTBUS TEXHHYECKHX YCTPOMCTB, B TOM HYHCIE OBITOBBIX MPUOOPOB, U
HPOMBIIUICHHBIX TEXHOJOTHYECKUX IPOLECCOB MO X OMHCAHHIO, UCIOIB3YsS 3HAHWS O CBOMCTBaX (PU3MUCCKHX
SIBJICHUI ¥ He0OX0AMMble (PU3NUECKHe 3aKOHOMEPHOCTH

10

YMeHHe UCHONIb30BaTh 3HAHUS O (PU3MUECKUX SBJICHUAX B MOBCEAHEBHOM KM3HM Ul 00ecTIeueHus 0€301MacHOCTH
IpH 0OpaIeHnuH ¢ OBITOBBIMU IPHOOPaMHU M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHSHUS 340POBbS M COOIIONCHUS
HOPM 3KOJIOTHYECKOTO TOBEJCHUS B OKPYKAIOLIEH cpelie; HOHNMaHNUEe HEOOXOANMOCTH NPUMEHEHHS TOCTHXEHUH
(M3HKH U TEXHOJIOTHH ISl PALIMOHATIBHOTO IPHPOIONONb30BAHHS

11

OmneIT moucka, Mpeodpa3oBaHKs W MPEACTaBICHHUS HHPOpMaLuK (U3NYECKOro COAEPKaHUS C HCIOIb30BAHHEM
HH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTUI; YMEHHE OLIEHUBATH JOCTOBEPHOCTD MOIYYCHHOH MH(pOpMaUH
Ha OCHOBE MMEIOIMXCSI 3HAHUH U IOMOIHUTEIBHBIX HCTOYHUKOB; YMEHHUE UCIIONb30BaTh IIPH BBITIOTHEHUH YIE€OHBIX
3aJaHUil HayYHO-IIOMYJISIPHYIO JIUTEPaTypy (U3MUECKOro coaepKaHus, CIIPaBOYHBIE MAaTEPHANIB, PECYPCHl CETH
WntepHer; BiageHne 6a30BbIMH HABBIKAMH NPe0Opa30oBaHust MH()OPMALIMK U3 OHOM 3HAKOBOI CHCTEMBI B IPYTYIO;
YMEHHE CO37aBaTh COOCTBEHHbIC IHUCHMEHHBIE M YCTHBIE COOONICHMS Ha OCHOBE MH(OpMANMU M3 HECKOJIBKHX
HCTOYHHUKOB

IHEPEYEHD 3JIEMEHTOB COJAEPKAHUS, IPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUSA
1 MEXAHWYECKUE ABJIEHUA

1.1 Mexanmnueckoe ABmKeHrne. MarepuanbHas Touka. Crucrema orcuéra. OTHOCHTEIEHOCTD IBHKCHHUS

1.2 | PaBHOMepHOE U HepaBHOMEpHOE NBIKeHne. CpenHss ckopocTh. PopMyna sl BRIYUCIEHHUs CpeTHel CKOpOCTH: v = S/t

1.3 PaBHOMEpHOE TPSAMONHMHEHHOE NBWKEHHE. 3aBUCHMOCTh KOOPIWHATHI Tela OT BPEMEHH B CIydae PaBHOMEPHOTO
TIPSIMOJIMHEWHOTO JIBM>KCHIS:

X(1)=x,+0t

I'paduku 3aBUCHMOCTH OT BpPEMEHH IS TPOCKIUH CKOPOCTH, MPOSKIWH IePEMEIICHHUS, IyTH, KOOPAMHATHI TpPH
paBHOMEPHOM MPSIMOIMHEHHOM JBIKCHUH

1.4 | 3aBHCUMOCTb KOOPJIWHATHI TEJIa OT BPEMEHH B CIydae paBHOYCKOPEHHOT'O MPSMOTHHEHHOT'O ABIDKCHIIS:

-

£
Se(f) =vo, # i+ * 5

4




cDOpMyJ'H)I JJId TIPOCKIMHK TMCPEMCHICHUA, HNPOCKIUU CKOPOCTH W MNPOCKHOHUU YCKOPCHUSA IPU PABHOYCKOPCHHOM
pr{MOJ'IHHCfIHOM JBWXCHHUH:
FE
s.(D=y t+a,—,
2
U.\'('() =Up, +d, - £
a,(f)=const,
Ulr: - JL"1.‘(2 zz‘qrsr
rpa(l)I/IKI/I 3aBUCUMOCTH OT BPEMCHH [Jid MNPOCKHIUU YCKOPCHUS, IIPOCKIHWU CKOPOCTH, IPOCKIHU TMCPECMCIICHUAA,
KOOPJAWHATEI IIPpHU paBHOYCKOPCHHOM HpﬂMOHI/IHGﬁHOM JBWXXCHUHN

1.5

CBobonnoe nasenue. @opMyiisl, OMICHIBAIONIME CBOOOHOE Ma/ICHUE Tella [0 BEPTUKAIH (JBIXKEHHE TeIa BHU3 MU BBEPX
OTHOCHTENFHO MOBepXHOCTH 3eMin). [ padyku 3aBHCUMOCTH OT BPEMEHH ISl TIPOSKIIMHU YCKOPEHHsI, IPOSKIIMH CKOPOCTH
Y KOOPJMHATHI IIPH CBOOOTHOM TaJICHUH TeJIa M0 BEPTHUKAIN

1.6

CKOpOCTh PABHOMEPHOTO JIBHYKEHUSI TeJIa [0 OKPYKHOCTH. HarpaBsierue ckopocTH.
dopMyna 171 BEIYUCIEHH CKOPOCTH Yepe3 Pagryc OKPYKHOCTH U HEPHOJ OOpaIIeHHs:
2R
U=
LleHTpocTpeMuUTeNnbHOE ycKopeHue. HarpapieHne HEeHTPOCTPEMUTENLHOrO yckopeHus. @opMmyna s BBIYUCIEHHS
YCKOpEHHS:

®dopmyna, cBA3bIBAIOIIAS IEPUOJ U YACTOTY OOpAICHUSL:

V=

1.7

Macca. IImotHocTs BeniectBa. @opmyna i BBIYUCIEHUS TUIOTHOCTH:

_m
P=7

1.8

Cuuia — BekTopHas puzndeckas BennunHa. CIoxeHue Cuil

1.9

SIBnenue nnepuuu. Ilepsrolii 3akoH HproTona

1.10

Bropoii 3akoH HeroToHa:

F=m-a

CoHanpaBJICHHOCTb BEKTOpa YCKOPEHHMS Tella U BEKTOpa CHIIbL, ASHCTBYIOIIEH Ha TeNo

Bsaumoneiictue ten. Tperuii 3akon Herotona:

Fyy=-Fiy

TpeHue noxos u TpeHue cKoIbkeHNsA. PopMysaa IS BBIYUCICHHUS MOAYJIS CUIIbI TPEHHS CKOJIbKECHHS:

FTP=H'N

Hedopmanust Tena. Yrpyrue u Heynpyrue aepopMaiiyiu. 3akoH yrnpyroii aedopmarmu (3akon ['yka):
F=k-Al

1.14

BcemupHoe TaroTeHue. 3akoH BCEMUPHOTO TATOTSHUS:
my -Ms
&2
Cuna TspKecTH. Y CKOpeHHe CBOOOTHOTO A ICHHUSL.
dopmysa a1 BEIYUCIECHHS CHIIBI TSDKECTH BOMM3M noBepxHocTH 3emun: F = mg.
JBmwxkenne mranet Bokpyr Comana. [lepBas kocMudeckasi CKopocTh. HeBecoMoCTs U eperpy3ku

F=G-

1.15

Nmnynbe Tena — BeKTOpHAs Gpu3nvecKasi BENUYNHA.
p=mo

HNmnynbce cuctemsl Ten. U3Menenue umnynbca. MiMoynbce cuisl

1.16

3aKOH COXPAHESHHS HMITYIIbCA ISl 3aAMKHYTOH CHCTEMBI Tel:
P=myU; +i, U, =const

PeakTuBHOE nBMKEHHE

Mexanundeckast pabota. @opMyra i1st BBIYUCICHUS paOOTHI CHITBL:

A=F5coso
MexaHn4yecKast MOILHOCTD:

A
r

N=

1.18

Kunernaeckas u TNOTCHIMAJIbHAA SHCPIUs. <D0pMyJ1a JIJIST BBIYMCIICHUA KAHETHICCKON OHCPIrum:




J'HDE
By

Teopema o kuHeTHUECKOH SHeprun. DopMyna JUTsl BEIYACICHUS TOTCHITNATBFHON SHEPTUH Tella, TIOTHATOrO
Haja 3eMuéi:

E,=m gh
1.19 | MexaHuueckas YHEprus:
E=E,+E,
3aKoH COXpaHEHUs] MEXaHUUECKOH dHeprun. DopMysa JUIs 3aKOHa COXPAHEHNSI MEXaHUUECKOH DHEPTHH B OTCYTCTBHE
cun Tpenus: E = const.
[IpeBparnieHne MexaHNYECKOH YHEPIHHU IIPH HAJTMYUH CHJIIBI TPEHHSL.
1.20 | IIpocTsie MEXaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Momenrt cunsl: M - Fl.
YcnoBue paBHOBECHS phlyara:
M +M, +..=0
IonewxHBINM U HeTOABMKHEIH 0510kH. KITJ] pocThIX MEXaHNU3MOB,
n= Amiﬂ
Aﬁrp&qemz
1.21 | JlaBneHue TBEPAOrO Tena.
dopmyna A1 BBIUMCICHUS JaBIEHUs TBEPAOIO Tela:
F
p= G
JaBnenue raza. ATMoc(epHoe JIaBJICHHE.
I'mapocraTueckoe 1aBjIeHUE BHYTPU KUAKOCTH.
d)opMyna JUISL BBIYMCJIICHUS JaBJICHUSA BHYTPU )KUIKOCTH:
P=pgh+po,
1.22 | 3akon Ilackans. I'mapaBnngeckuil mpecc
1.23 | 3akon Apxumena. @opmyina A onpenesieHus BRITATKUBAIOIIEH CHJIIBI, IEHCTBYIOIIEH Ha TENO, TOTPYKEHHOE B )KUIKOCTh
WIN Ta3:
Foge =pgV
YcnoBue maBanus Tena. [InaBaHue cy10B M BO3AyXOIJIaBaHUE
1.24 | Mexanunueckue koneOaHus. AMIDIMTY/Q, MEPUOA W yacTtoTa Koiebanumit. dopmyia, CBs3bIBaIOIIAs YacTOTY M MEPHOJ
KoJIe0aHHi:
v=1
T
1.25 | MaremMaTiyeckuil U IPYKUHHBIA MasTHUKHU. [IpeBpaliieHre S3Hepruu pu KouedaTeIbHOM JIBIDKCHUH
1.26 | 3aryxatomue koneOanus. BeinyxaeHHble Konebanus. Pe3onaHc
1.27 | Mexanunueckue BonHbI. [IpononbHbIe U ONEpeYHble BOIHBL. J[IMHA BOTHBI M CKOPOCTh PACIPOCTPAHEHHUS BOJIHBI:
L=v-T
1.28 | 3Byk. I'poMKOCTh ¥ BbIcOTa 3ByKa. OTpaskeHHe 3BYKOBOW BOJIHBI Ha rpaHuIle ABYX cpen. MH(Bpa3ByK U ylbTpa3ByK
1.29 | IIpakxmuueckue pabomoi
W3mepenne cpenHedl IDIOTHOCTH BEIIECTBA; APXMMEIOBOW CHUIBL, JKECTKOCTH MPYKHHBL, KOA(PQUIMEHTa TPEHUS
CKOJIBKCHUSI; PaOOTHI CHIIBI TPEHUS, CHIIBI YIIPYTOCTH; CPEAHEH CKOPOCTH IBIDKEHHUS OpycKa 10 HAKJIOHHOH ITOCKOCTH;
yCKOpeHHsi Opycka IpW IBIDKEHHHM ITI0 HAKJIOHHOM IIOCKOCTH; YacTOTHl M MEpHOAa KojleOaHWi MaTeMaTH4eCKOro
MAasTHUKA; YaCTOTHI U IEepHoJa KONeOaHNH NMPYKMHHOTO MasTHUKA; MOMEHTA CHJIbI, JEHCTBYIOIIETO Ha phdar; paboTh
CHJIBI YIPYTOCTH IIPY MOABEME TPY3a C TIOMOIIBIO HEMOABHKHOTO 0JIOKA; pabOTHI CHIIBI YIPYTOCTH HPH MOABEME TpYy3a C
TIOMOIIBIO TIOABMKHOTO OJIOKa.
HccnenoBanne 3aBUCHMOCTH apXHUMEIOBOH CHIIBI OT 00bEMa MOTPYKEHHOW YACTH TelNa M OT IUIOTHOCTH JKHIKOCTH;
HE3aBHCHUMOCTH BBITAJIKUBAOIIEH CHIIBI OT MACCHI TEJA; CHIIBI TPEHUS CKONBXEHHS OT CHIIBI HOPMAJIBHOTO JIaBJIECHHS U OT
pOZAa MOBEPXHOCTH; CHIIBI YIPYTOCTH, BOSHUKAIOIIEH B MPY)KHHE, OT CTETECHH JieopMalii PYKUHBI, YCKOpEeHHs Opycka
OT yrila HaKJIOHA HANpaBIISIOMIEH; Teprosia (YacToThl) KOMeOAaHMM HUTSHOTO MasTHHKA OT JUTMHBI HUTH; IEPHOIA
KoneOaHui MPYKUHHOI'O MasTHHKA OT MAacChl Ipy3a M KECTKOCTH NPYKMHBI, NCCIEJOBAaHUE HE3aBUCHMOCTH IIEpHOJa
KoneOaHNui HUTSHOTO MasATHHKA OT Macchl rpy3a. IIpoBepka ycaoBus paBHOBECHS pbIuara
1.30 | @usuueckue ssnenus 6 npupode: IPAMEPHI IBWKEHUS C pa3IMIHBIMHI CKOPOCTSIMHU B )KUBOI M HEXXHUBOH ITPHUPOJIE, ACHCTBIE

CHJIbI TPCHUA B IPUPOAC U TEXHUKE, ITPUIIUBLI U OTJIUBBI, ABUKCHUC IIJIAHCT ConHeuHoit CHUCTCMbI, PCAKTUBHOC ABUKCHUC
JKUBBIX OPraHU3MOB, pbIYarvu B TCJIC YCIOBCKA, BIUSHUC aTMOC(l)epHOFO JaBJICHHUS Ha JKHBOI OpraHusMm, IJIaBaHUC pBI6,
BOCHPUATHUC 3BYKOB JKUBOTHBIMHU, 3CMJICTPSICCHUC, CEHCMUYCCKHE BOJIHBI, ITYHAMH, 5XO




1.31

Texnuueckue ycmpoucmea: CIAAOMETpP, NATYHKU TOJNOKEHHS, PACCTOSHHS M YCKOPCHUS, AUHAMOMETP, MOIIIHITHUKY,
pakeTbl, pbluar, MOJBW)XHBIA M HEMOABWKHBIA OJOKH, HAKIOHHAS IUIOCKOCTh, MPOCTBIC MEXaHU3MBI B OBITY,
coo0IIalonmecs COCyAbl, YCTPOICTBO BOJIONPOBOIA, THAPABIMYECKHH Ipecc, MaHOMETp, OapoMeTp, BEICOTOMED,
MOPIIHEBOM HACOC, APEOMET, IXOJIOT, HCIOIb30BaHNE YABTPAa3BYKa B OBITY M TEXHHKE

2 TEIIJIOBBIE ABJIEHUA
2.1 OCHOBHBIE TIONIOXKEHUSI MOJIEKYJISIPHO-KWHETHUECKON TEOpHM CTPOEHHs BemlecTBa. MoJeinu TBEPAOTO, KUIKOTO M
ra3oo0pa3Horo cocrosiuii Bemecrsa. Kpucrammdeckue u amopdHsle Tena
2.2 | iBmxeHue yactul BemectBa. CBsi3b CKOPOCTH JIBIKSHUSI YaCTHIL C TeMIiepaTypoil. bpoyHoBckoe nBmkenue, nuddysus
2.3 | CmauuBaHUE U KAITWUISIPHBIC SIBJICHUS
2.4 | TennoBoe pacmIUpeHUe U CKaTHe
2.5 TemnoBoe paBHOBECHE
2.6 | Buyrpennsist sHeprust. Pabora u Teruionepeiaya Kak crioco0bl H3MEHEHHs BHYTPEHHEH SHEprin
2.7 | Bunmsl Temionepeadn: TEIIONPOBOAHOCTh, KOHBEKIIHS, H3JIy4EeHHE
2.8 | HarpeBanue u oxnaxaeHue Tei. KonudecTBo TemnoTel. Y aenbHas TEMI0EMKOCTE!
O=cm(t,—1;)
2.9 | 3akoH COXpaHEeHHs SHEPTUH B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIUIOBOro OanaHca:
Q+0, +..=0
2.10 | Ucnapenue u koHneHcauus. V3MeHeHuWe BHYTpeHHEH SHEpruy B Ipollecce HCHapeHus M KoHAeHcanuu. Kumenue
KUJKOCTU. Y JIeJbHas TemyioTa napoodpasoBanusi: L = Q/m
2.11 | BraxHoCTh BO3yXa
2.12 | IInaBnenue u Kpuctayusays. Mi3smeHeHue BHyTpeHHEH SHEPTUH NPH TUTaBIEHUN M KPUCTAJUIM3ALMU. Y IeNbHas TeIioTa
TUTABJICHHMSI:
2=2
m
2.13 | BHyTpeHHss SHEeprus CropaHusi TOIUIHBA. Y AeibHas TeIJIoTa CrOpaHus TOIUINBA: g = O/m
2.14 | Tlpunimmsl pabotsl TemioBbix apurareneid. KI1/1 rensioBoro nuratess
2.15 | Ilpaxmuueckue pabomol
H3mepenue yaenbHol TeII0EMKOCTH METAIIIMYECKOTIO WIMHPA; KOJIMYECTBA TEIUIOTHI, IIOY4EHHOIO BOJOM KOMHATHON
TeMIIepaTypsl (UKCUPOBAHHON Macchl, B KOTOPYIO ONYIIEH HAarpeThlii LMIMHIP;, KOJNWYECTBAa TEIUIOTHI, OTIAHHOTO
HarpeTbIM LUIMHAPOM, II0CNIE OIyCKaHHs €ro B BOAY KOMHATHOI TEMIEpaTypbl; OTHOCUTEIbHOM BJIAXKHOCTU BO3/1YXa;
yIOEIbHOM TEeIIOTHI IIaBlIeHus Jpaa. MccnenoBanue n3aMeHEHHs TEMIIEPaTypbl BOJbI TP Pa3INUHBIX YCIOBHSX; SIBICHUS
TermooOMeHa NP CMEIIMBAHUU XOJIOAHOH U TOps4eil BOABL; Ipoliecca HCIapeHust
2.16 | Qusuueckue A6neHUA 8 npupoOe: IOBEPXHOCTHOE HATSHKCHUE U KAIIMIIAPHBIC SBICHUS B IPUPOJIE, KPUCTAIIIBI B IPUPOE,
nznyderue CouHia, 3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl; 00pa3oBaHKe pOChl, TYMaHa, HHEsl, CHEra
2.17 | Texnuueckue ycmpoticméa: KalWUIAPbl, HNPUMEPbl HCIOIb30BAHUS KPHUCTAJUIOB, MXHUIKOCTHBIH TEPMOMETp, HaTUMK
TeMIIepaTypHbl, TEPMOC, CUCTEMa OTOILUICHHUS JOMOB, THIPOMETPBI, IICKHXPOMETp, apoBasi TypOUHa, ABUTaTENlb BHYTPEHHETO
CrOpaHust
3 SJIEKTPOMAT'HUTHBIE ABJIEHMUA
3.1 Onextpuzanys Ten. J{Ba BUia AIEKTPUIECKUX 3apsAI0B
3.2 | B3aumogeiicTBue 3apshkeHHBIX Tell. 3akoH Kymona
3.3 | 3akoH coxpaHEeHHUs HIEKTPUIECKOro 3apsaa
3.4 | Dnexrpudyeckoe mone. Hampspk€HHOCT 3JIEKTPUUECKOro mofisl. lIpWHIWIT CyNepro3unuy AIIEKTPHYecKuX moned (Ha
Ka4eCTBEHHOM YPOBHE)
3.5 Hocurenn snexkrpuueckux 3apsinoB. JeHCTBUE 3JIEKTPUUECKOrO MO Ha dSJeKTpuuyeckue 3apsnapl. IIpoBonHuku u
JAIIEKTPUKH
3.6 | IlocTosHHBIH AMEeKTpHYECKIiA TOK. JlecTBus anekTpryeckoro Toka. Crna Toka. Hanpsoxerue.
I=q/t,U=A/
3.7 | DnexTpuuecKoe CONPOTUBIECHHE. Y IETBHOE 3JIEKTPHIECKOE CONPOTUBIICHNE!
R =pl/S
3.8 3akon Oma juis yaacTtka snekTpudeckoit ienw: I = U/R
3.9 ITocnenoBarenbHOE COEAMHEHUE TPOBOJHUKOB:
I, =I,; U=U,+U,. R=R +R,
[TapamnensHoe coeMHEHNE TPOBOAHNKOB PABHOTO COMPOTHUBIICHHS:
U=U;I=1+L; R:%.
CMenaHHble COSAMHEHUS POBOIHMUKOB
3.10 | Pabora n MoutHOCTh 3eKkTpudeckoro Toka. A = Ult, P = Ul
3.11 | 3akon oy — JleHna:

O=I" Rt




3.12 | Omeit Opcrena. MarautHoe nosie nNpsMoro NpoBOJHHUKA ¢ TOKOM. JIMHMM MarHUTHON MHIYKIMU

3.13 | MarauTHO€ noJsie NOCTOSTHHOTO MarHuTa. BzanmozelicTBre NOCTOSHHBIX MArHUTOB

3.14 | Jle#ficTBUE MarHUTHOIO NOJsI HA IPOBOJHUK C TOKOM

3.15 | Oneitel @apagesd. SIBnenue anexrpomMarauTHoi naayknun. [Ipasuo Jlenna

3.16 | Ilpaxmuueckue pabomul
W3mepenne 351eKTpHYeCcKOro CONPOTHBIICHHUS PE3UCTOPa; MOLTHOCTH 3JIEKTPUIECKOr0 TOKa; PaOOTHI 3JIEKTPUIECKOTO TOKA.
HccnenoBanne 3aBUCMMOCTH CWJIBI TOK2, BO3HHKAIOIIETO B MPOBOJHUKE (PE3MCTOPHI, JIaMIOUKa), OT HANpsDKEHHs Ha
KOHIIaX TPOBOJHUKA; 3aBUCHMOCTH CONPOTHBIICHUSI OT JUIMHBI MPOBOJHMKA, IUIOMIANU €ro MOIEPEYHOro CEYEHHs |
YIAETBHOTO COIPOTUBIICHHUSI.
[IpoBepka npaBuia AJsl SIEKTPUIECKOr0 HANPSDKEHHUS ITPU MTOCIIEA0BATEbHOM COEMHEHNH TIPOBOTHUKOB; ITPaBUIIA IS
CHJIBI 3JIEKTPUYECKOr0 TOKA MPY MapajuIeIbHOM COSITHEHHH MPOBOJHUKOB (PE3HUCTOPHI H JIAMIIOYKA)

3.17 | Qusuueckue sgnenusn 6 npupode: NEKTPUUECKUE SBIECHUS B aTMoc]epe, JIIEKTPHYECTBO KHUBBIX OPTaHU3MOB, MarHUTHOE
rione 3emity, Jpei¢ Mo0CcoB, pOIb MATHUTHOT'O TIOJISL JUTSl KU3HH Ha 3emiie, IOJISIpHOE CUsIHUE

3.18 | Texnuueckue ycmpoticmea: 3SIEKTPOCKON, aMmIepMeTp, BOJIBTMETP, PEOCTAaT, CUETUYUK DJIEKTPUUYECKOW OSHEPruH,
AJIEKTPOOCBETHUTENBHBIE TPUOOPBI, HarpeBaTeNbHBIE 3JIEKTPONPHOOPHI (TIPUMEPHI), SJIEKTPUUECKHE IMPEJOXPaHUTENH,
AJIEKTPOMArHHT, JIEKTPOJBUIATENb IOCTOSIHHOT'O TOKA, TEHEPaTOp MOCTOSHHOT'O TOKa

3.19 | DnexrpomarHutHele BoaHbI. [1Ikana 3JeKTpOMarHuTHBIX BOJIH

3.20 | JlyueBas monenb cBera. IlpsmonnHeliHOe pacipocTpaHEeHHE CBeTa

3.21 | 3akoH orpaxeHus cera. Ilnockoe 3epkaino

3.22 | IlpenomieHue cBeTa. 3aKOH MPEJIOMIICHHsI CBETa

3.23 | Jducnepcus cera

3.24 | JInnza. Xon srydeit B nuH3e. DokycHoe paccTosiHue JuH3bL. OnTrdeckas cuia auH3bl: D = 1/F

3.25 | I'ma3 kak ontudeckas cucrema. OnTudeckue mpudophl

3.26 | Ilpaxmuueckue pabomol
###Par##lI3MepeHne onTHYeCcKOi CHIIbI COOMparoIIeH JIMH3bI; POKYCHOr0 pacCTOsTHUS COOMPArOIe JTMH3BI (IT0 CBOWCTBY
paBeHCTBa pa3MepoB IpeaMeTa M HM300pa)KeHHs, KOrja IpeAMEeT pacloiokKeH B ABOMHOM (okyce), IMoKas3artels
NPETIOMIICHHS CTEKIIA.
###Par##lccnienoBanye cBOWCTBa N300paXKeHHs1, OIYYEHHOTO C IOMOIIBIO COOMPATOIIEH TINH3bI; N3MEHEHHUS (POKYCHOTO
paccTOsiHUSL IBYX CIIOXKEHHBIX JIMH3; 3aBUCMMOCTH YIJIa TPEJIOMJICHHS] CBETOBOIO JIyda OT YIVIa NaJIeHWs] Ha TpaHHIE
«BO3/LYX — CTCKJIO»

3.27 | Qusuueckue sienenus 6 npupode. 3atmennsi ConHua u JIyHbl, BeTa Tel, onTUYECKUe siBIeHus: B aTMocdepe (1BeT Hela,
pedpaxuus, pagyra, MUpax)

3.28 | Texnuueckue ycmpoiicmea: O4KH, IEPUCKOIL, (HOTOANIIAPAT, ONTHISCKUE CBETOBOJIBI

4 KBAHTOBBIE SBJIEHUA

4.1 | PapnoaktuBHOCTH. Allb(ha-, Oera-, ramma-u3nydeHus. Peakiyu anbga-u Oera-pacnazia

4.2 | Onsitel Pe3epdopaa no paccesHuio anbda-yactuil. [IanerapHas Mojesb aToMma

4.3 CocraB aToMHOr0 siipa. M30Tors!

4.4 | Ilepuop momypacnaja aTOMHBIX siziep

4.5 | SnepHble peaknuu. 3aKOHBI COXPAHEHHsI 3apsSI0BOI0 M MACCOBOTO YHCET

4.6 | Qusuueckue asneHua 8 npupode: eCTECTBEHHBII PaJHOAKTUBHBIA (OH, KOCMHYECKHE JIy4H, paJHOAKTHBHOE H3ITydCHHE
MIPUPOJHBIX MHHEPAJIOB, ACHCTBHE PaAHOAKTUBHBIX N3IyUYCHUH HAa OPraHU3M YelIOBEKa

4.7 | Texnuueckue ycmpoticmea. CIEKTPOCKOII, HHANBUAYaJIbHBIN JO3UMETp, Kamepa BuiibcoHa, siaepHas SHepreTuka

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Ousnka: 7-i kacc: 0a30BbI ypOBEHB: yueOHUK; 3-e uznanue, nepepadoranHoe [lepoimkun .M.,
Nanor A.W. AkimmonepHoe o6mectBo «M3narenscTBo «IIpocBemienuey

» ®usuka: 8-i kiacc: 0a30BbIN ypOoBEHb: YueOHUK; 3-¢ nuznanue, nepepadborantoe [lepeimkun U.M.,
NBanos A.U. Aximonepsoe o6uiectBo «M3narensctBo «lIpocsenieHne»

» ®usuka: 9-i kiacc: 6a30BbIN ypOBEHb: YUeOHUK; 3-¢ nuznanue, nepepadborannoe [lepeimkun U.M.,
I'yrauk E.M., BanoB A.U. u np. AkunonepHoe o6miectBo «M3narensctBo «IIpocBemmenues

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA
» ®uszuka. Jlunakruueckue marepuaisl K yaeOHuKy A.B. [lepbiukuna. 7 knacc/Mapon A.E., Mapon E.A.¢

duzuka.

» ®usuka. JluarnHoctuueckue padboTsl kK yueoHuky A.B. Iepormkuna. 7 knacc/lllaxmarosa B.B., Illedep

O.P.

» ®usuka. Junakruueckue marepuaisl K yaeOHuky A.B. [lepormkuna. 8 knacc/Mapon A.E. , Mapon E.A.
» ®uzuka. COOpHUK BONPOCOB U 33134 K yueOHuKy A.B. [lepormkuna. 8 kinacc/Mapon A.E., Mapon E.A.,




ITo3zoiickuii C.B.

» ®usuka. [luarnocruueckue paboTel kK yueOuuky A.B. Ilepeimkuna. 8 xinacc/Illaxmarosa B.B., Iledep
O.P.

» Ousuka. [Junakrudeckue marepuaisl K yaeOHuky A.B. [leperiukuna, E.M. I'yrauk. 9 knacc/Mapon A.E.,
Mapon E.A. » ®uznka. COopHUK BOIPOCOB 1 3a7a4 K yueOHuky A.B. [lepeimkuna, E.M. I'yrauk. 9
kiacc/Mapon A.E., Mapon E.A., [To3oiickuii C.B.

» ®duzuka. Metoamueckoe nocodue x yueouuky A.B. Ilepeiukuna, E.M. I'yrauk. 9 knace/I'yrauk E.M.,
Yepuukosa O.A.

HUDPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
 bubnmoteka udpoBoro oOpa3oBaTebHOTO KOHTEHTA. — Pesxum nocrtyna: https://academy-
content.apkpro.ru/lesson/d6851966-c4bf-4374- 8a3b664814b67e7d

* Enunas xosmeknust mugpoBhIX 00pa3oBaTeIbHBIX pecypcoB. — Pesxkum poctyma: http://school-
collection.edu.ru/

» @enepanbHbIN HEHTP MHPOPMATMOHHO-00pa30BaTEIbHBIX PECYpPCOB. — PexuM octymna
http://www.fcior.edu.ru/

* [ludpossie 0OpazoBaTenbHbIC pecypchl. — Pexxum moctyna: http:// www.openclass.ru
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