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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe Ha YPOBHE OCHOBHOrO OOIIEro OOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH U TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS Ha 0a30BOM YpPOBHE OCHOBHON 0Opa3oBaTelbHOM
nporpammsbl, npeacrasieHHbix B PI'OC 000, a Taxke ¢ yuéroM deaepanbHOW pabodeld mporpaMMel
BocnuTanus u Konueniuu npenogaBanust yueoHoro npeamera « Pu3znkay.

Conepxanue mnporpamMmbl 1O (puU3MKe HampaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYaIOIIMXCS U OPraHU3alUI0 U3ydeHus: PU3MKU Ha JAesITeIbHOCTHON ocHOBe. B mporpamme
1o (hU3MKE YYUTHIBAIOTCS BO3MOXKHOCTH y4eOHOro mpeamMera B peanmsanuu TpedoBanuiit ®I'OC OO0 k
IUTAHUPYEMbIM JINYHOCTHBIM U METaIpPEMETHBIM pPe3yJibTaTaM O0Y4YEHHs, a TAKKE MEXIPEIMETHBIEC CBS3H
€CTECTBEHHO-HAYUHBIX YU€OHBIX MIPEMETOB Ha YPOBHE OCHOBHOTO O0IIET0 0Opa30BaHMUSI.

[IporpamMMma 1o ¢u3Mke ycTaHABIMBAET paclpesesieHne yueOHoro MaTepuana mo rojaM odydeHus (1o
KJlaccaMm), IIpeyiaraeT MpUMEPHYIO IOCIEI0BaTENbHOCTh U3YyUEHHUSI TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS
MIPEIMETHOTO COACPKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroNINXCs.

[Iporpamma mo ¢usuke paspaboTaHa C IETbIO0 OKa3aHUS METOJAWYECKOH MOMOINM YYUTEI0 B
co3/1aHuU pabouel mpOrpaMMsl MO y4eOHOMY MTPEIMETY.

®du3zuka ABISETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX NIPEAMETOB, IOCKOIbKY
(bu3nuecKre 3aKOHBI JIe)KAaT B OCHOBE MPOLIECCOB U SIBJICHUHN, N3y4aeMbIX XUMHUEH, OMOIOTHEH, acTpOHOMHEN
u (usnyeckoil reorpaduell, BHOCHT BKJIaJ B E€CTECTBEHHO-HAYYHYIO KapTHHY MHpA, MPEIOCTABISET
HauOosee siCHbIe OOpa3lbl MPUMEHEHHS HAYYHOIO METOoAa IMO3HAHUS, TO €CTh CIoco0a MOTyYeHHUS
JIOCTOBEPHBIX 3HAHUH O MHpE.

OnHa M3 IMaBHBIX 337a4 (U3UYECKOro oOpa30BaHUS B CTPYKType 00Iero odpa3oBaHUs COCTOUT B
(OpMHPOBAHUU €CTECTBEHHO-HAYYHOW IPaMOTHOCTH U HHTEpeca K HayKe Yy 00ydaromuxcsl.

N3yuenue ¢puznku Ha 6a30BOM ypOBHE MPEAINOJIAraeT OBIAJCHUE CIEAYIOIMIUMU KOMIETEHTHOCTIMH,
XapaKTEePU3YIOLUIMMH €CTECTBEHHO-HAYyUYHYI0 TPAMOTHOCTD:

HAy4YHO OOBSICHSTD SIBJIICHUS;
OLIEHHMBATh U TIOHUMAaTh OCOOEHHOCTH Hay4YHOI'O UCCIIE€OBAHNUS;
MHTEPIPETUPOBATH JIaHHBIE U UCIIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA J1JISl TIOJyUYEHUS BBIBOJOB.

Ienn n3ydeHus (U3MKU HAa ypOBHE OCHOBHOrO 00IIero odpazoBaHMs ompeneneHsl B Konuenumun
npenoaaBaHusi yueOHoro npeamera «dusuka» B oOpa3zoBaTeabHbIX opranuzainusax Poccuiickoit denepanuu,
peanu3yloluX OCHOBHBIE 00Ieo0pa3oBaTeNbHbIe IMPOrpaMMbl, YTBEpKIEHHOH pemenueM Komnerun
MunuctepcTBa npocBenieHus: Poccuiickoit @eaepanun (mpotokod ot 3 aexadpst 2019 r. Ne [1K-48H).

Hean n3yvyenus PpU3NKu:
npuoOpeTeHne MHTepeca U CTPEMIICHHS OOYYaroIuXcs K HAayuYHOMY H3YyUEHHIO MPUPOIbI, Pa3BUTHE HX
MHTEJJIEKTyalIbHbIX ¥ TBOPUYECKHUX CIIOCOOHOCTEN;
pa3BUTHE MPEICTAaBICHUI O HAYYHOM METOJIe TTO3HaHUSI U (POPMUPOBAHUE UCCIIEJOBATEIHCKOTO OTHOIICHHUS
K OKPY’KaIOILIUM SIBJICHUSIM;
¢dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3yYeHUs] OCHOB CTPOEHHUS MaTepuu |
(yHIaMEHTaJIbHBIX 3aKOHOB (DH3UKH;
dbopmMHpoBaHUE MPEICTABICHUNA O POJIM (DU3MKM JUIS PA3BUTHS JAPYTHMX €CTECTBEHHBIX HAYK, TEXHUKH H
TEXHOJIOTHIA;
pa3BUTHE MPEACTABICHUI 0 BO3MOXKHBIX cdepax Oyaymen mpodeccuoHaIbHOM IS TENbHOCTH, CBI3aHHOU C
($U3MKOI, MOATOTOBKA K AaJbHEHIIIEeMy 00YUYEHHUIO B 3TOM HAIPABICHUH.

JlocTikeHne STUX Ieliel mporpaMmbl 1o (U3WKE Ha YpPOBHE OCHOBHOTO 00IIero 0oOpa3oBaHUs
o0ecrieynBaeTcs pelIeHUueM CIeIyIOIUX 3a/1aY:
npuoOpeTeHne 3HAaHUH O JUCKPETHOM CTPOCHHMH BEILIECTBA, O MEXAaHMUYECKUX, TEIJIOBBIX, AJIEKTPHUYECKHX,
MAarHuTHBIX U KBAaHTOBBIX SIBJICHUSX;

MpuoOpeTeHne yMEHHUM OMUCHIBATh M OOBACHATH (DM3MUYECKHE SBIIEHUS C HCIIOJIb30BAHUEM IOTYYEHHBIX
3HAHUM;



OCBOGHHE METOJIOB PEIICHUS MPOCTEUIINX PACUETHBIX 3a/lad C HCIOJIb30BaHWEM (PU3NYECKUX MOJENEH,
TBOPUYECKUX U NMPAKTUKO-OPUEHTHUPOBAHHBIX 33/1a4;
pa3BUTHE yMEHMI HaOJIOaTh NPUPOJHBIE SBJICHUS W BBINOJHATH OMNBITHI, JAOOpPAaTOpHBIE PaOOTHI U
AKCIIEPUMEHTAILHBIC UCCIICIOBAHMSI C UCIIOJIb30BAHUEM U3MEPHUTEIBHBIX IPUOOPOB;
ocBoeHUE TPUEMOB paboThl ¢ uWHMOpManuend (U3MUECKOTO COICpXKAHUS, BKIIOYAs HHPOPMAIHIO O
COBPEMEHHBIX JIOCTIXKEHUAX (PU3UKH, aHAJIU3 U KPUTHYECKOE OlIeHHBaHKE NH(POpMAIUY;
3HaKOMCTBO cO cdepamu MpodhecCHOHANBbHON NEesSTENbHOCTH, CBI3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JTOCTHXKEHUSIX (PU3HMUECKON HAYKH.

Ha uzydenue ¢pusnku (0a30BbIid ypOBEHB) HA YPOBHE OCHOBHOTO 00IIEro 00pa30BaHMs OTBOJIUTCS
238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B Hezento), B 8 kiacce — 68 yacoB (2 yaca B HeZICN0), B 9 kitacce
— 102 yaca (3 yaca B HeZeINIO).
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COJAEPKAHUE OBYYEHUA
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Pasnen 1. ®usuka u e€ posib B NO3HAHMHN OKPY KAIOIIEro MUpa.

®usnka — Hayka o npupoje. SABneHus npuponabl. PU3NUECKUE SBJICHHS: MEXaHUYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenue ¢usnueckux BennuunH. dusnueckue npubdbopsl. [lorpemnocts
n3MepeHuil. MexxyHapoaHas cucTeMa eAMHULL.

Kak ¢usuka u apyrue ecTecTBEHHbIE HAyKH H3Y4arOT Npupody. EcTrecTBeHHO-HaydHBIII MeToA
MO3HaHUs: HAaOJII0IeHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT 10 MTPOBEPKE
rUnores3, o0bsiCHEHNE Ha0I01aeMoro siBieHus. Onrucanue GU3NYecKux SIBJICHUMN C OMOIIBI0 MOJIETCH.

Jemoncmpayuu.

Mexanuyeckue, TEII0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

dusnueckue npruOOPsI U MPOLEAYPa IPIMBIX H3MEPEHH aHAJIOTOBBIM M IU(PPOBBIM PUOOPOM.
Jlabopamopuusie pabomot u onvimeol.

Onpenenenre HeHb! AeIEHUs MIKaJIbl U3MEPUTEIBHOIO ITpHOopa.

H3mepenne paccTosSHUMN.

N3mepenue 00bEMa KUAKOCTU U TBEPJOTO TENA.

Ornpenenenue pa3MepoB MajbIX Tel.

W3mepenue temiiepaTypsl IpH IOMOILM KUJIKOCTHOIO TEPMOMETPA U 1aTYMKA TEMIIEPATYPHI.

[IpoBenenue wuccieqoBaHUs IO MPOBEPKE TMIOTE3bl: JaJbHOCTh MOJETA IIAPUKA, ITYIIEHHOIrO

TOPU30HTAIILHO, TEM OoJIbllIE, YeM OOoJIblIe BbICOTA ITYCKa.

Pa3pnen 2. [lepBoHavanbHbIe CBeACHNS O CTPOCHUM BellecTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mepbl. ONbITHI, JTOKa3bIBAIOLINE JAUCKPETHOE
CTPOEHHE BEILIECTBA.

JIBkenue yactuil BemiecTBa. CBs3b CKOPOCTH JBIKEHUSI YacTHI[ ¢ Temrmeparypou. bpoyHoBckoe
nsuxkenue, 1uddysus. BzaumonelicTBre 4acTUIl BEIIeCTBA: MPUTSHKEHUE U OTTAIKMBaHHE.

ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOCHHE I'a30B, KUAKOCTEH U TBEPBIX (KPUCTAIIIMYECKUX) TEll.
B3anmMocBsI3bp MeX 1y CBOMCTBAMU BEILIECTB B PAa3HBIX arperaTHBIX COCTOSIHUSAX U UX AaTOMHO-MOJIEKYJISIPHBIM
cTpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSTHUM BOJIBI.

Hemoncmpayuu.

HaGmronenne 6poyHOBCKOTO JBHYKEHUS.
Habmonenue nudpdysum.
Habmtonienue siBiaeHuit, 00bACHAIOMUXCS MPUTSHKEHUEM WIIM OTTAJIKUBAHUEM YacTHUIl BELIECTBA.

Jlabopamopuvie pabomol u onvimol.

Orenka nuaMeTpa aToMa METOJIOM PsiIoB (C UCToJIb30BaHueM (hoTorpaduii).
OnbITH O HAOTIOIEHUIO TEIUIOBOTO PACHIMPEHHS Fa30B.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

Paznen 3. /IBu:keHune U B3auMo/ieiicTBHE TeJl.

Mexannueckoe nBHKeHUEe. PaBHOMepHOoe U HepaBHOMepHoe aBikeHue. Ckopocth. Cpeassis
CKOPOCTb IPU HEPABHOMEPHOM JIBUKEHUU. Pacuér myTH ¥ BpeMEeHH JIBH>KCHHUSL.

SlBnenne wHepuMH. 3aKOH HHEpPUUHU. B3anmmonaeilcTBue Teln Kak MpPUYMHA U3MEHEHHS CKOPOCTH
IBUKEHMs Tell. Macca kak Mepa HHepTHOCTH Teina. [lnoTHocTh BemecTBa. CBA3b IVIOTHOCTH € KOJIMYECTBOM
MOJIEKYJ B €IUHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTHKa B3aumozeiicTBus Ten. Cunna ynpyroctu u 3akoH I'yka. M3smepenue cuisl ¢
MIOMOILBIO TUHAMOMETpa. SIBJIeHHE TATOTEHHs U cuia TsokecTd. Cuila TshKeCTH Ha ApYyrux IuiaHerax. Bec
tena. HeBecomocth. CnojkeHue cuil, HaIpaBJIEHHBIX 1O OAHOW mpsiMol. PaBHoxelcTByromas cui. Cuna
TpeHus. TpeHue CKOIbXEHHS U TPEHUE MTOKOs. TpeHne B IpUpOIe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4ecKoro ABMXKEHHS Tela.
N3Mepenne CKOpOCTH MPSMOJIUHEMHOTO JBUKECHUS.
HaGmtoienue sSBJICHUS] UHEPIIHH.
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Hab6mronenne nsMeHeHus: CKOPOCTH TTPH B3aMMOICHCTBHH TEJI.
CpaBHeHME Macc 10 B3aUMOJICHCTBUIO TET.
CnoxxeHue Cuil, HallpaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlabopamopuvie pabomul u onvimol.

OmnpeneneHre CKOPOCTH PaBHOMEPHOTO JBIKEHHUs (LIapUKa B IKUAKOCTH, MOJENH DIEKTPHUUECKOTO
ABTOMOOWIIS U TaK JIajee).

Omnpenenenue cpegHeil CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHON MIOCKOCTH.
OrnpezenieHue MIOTHOCTH TBEPAOTO Tea.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHUs (aehopManum) Npy>KUHbI OT MPUITIOKEHHON CHIIBI.
OnbITHl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI TPEHHUS CKOJBXKEHUS OT Beca Tella W Xapakrepa
CONPUKACAIOLINXCS TOBEPXHOCTEN.

Pa3nen 4. /laBjieHue TBEPABIX TeJl, KUIKOCTEH U Ta30B.

Hasnenne. CriocoObl yMEHbBIIECHUS U yBEJIIMYCHUs JaBieHus. J{aBieHue ra3a. 3aBUCUMOCTh JaBJICHUS
raza ot o0néma, Temrepatypsl. [lepenaua maBneHus: TBEPABIMH TEJIaMH, XUIAKOCTIMU M Ta3aMH. 3aKOH
[Tackans. [IlneBMaTuueckue MalIMHbI. 3aBUCUMOCTH JaBIECHUS KUJIKOCTH OT TiyOuHbl. ['mapocraTudeckuii
napaaokc. CooOmiaromuecs: cocyibl. ['uapaBinueckue MEXaHU3MBbI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUUMHBI CyHIECTBOBaHMS BO3AYIIHON OOOJIOUKH
3emun. OnbiT Toppuue. M3mepenue arMochepHOro MaBicHHs. 3aBUCHMOCTh aTMOC(HEPHOTO JIaBICHHS
OT BBICOTHI HaJl ypoBHEM Mopsi. [IprbGops! amst u3Mepenust arMocepHOTO TaBICHUSI.

JleficTBHE XKHUJIKOCTU M Ta3a Ha MOrPYXEHHOE B HUX Tesio. BrlTankuBaromias (apXumenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BoznyxoninaBanue.

Jemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIIEPATYPBI.

Ilepenaya naBiaeHUs KUIKOCTHIO U Fa30M.

Coobmatromuecs: cocyapl.

I'mppasinueckwmii npecc.

[IposiBnenue nericTBus aTMoc(hepHOTO TaBICHHUS.

3aBUCHMOCTD BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH JKUJIKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIEH CUJIbI BECY BHITECHEHHOW KUIKOCTH.

VYcnoBue mIaBaHus TeIl: MIaBaHUE WM TOTPYKEHHUE TEJl B 3aBUCUMOCTH OT COOTHOIIICHUSI TUIOTHOCTEH Tena
U KUIKOCTH.

Jlabopamopuvie pabomsl u onsimol.

HccnenoBanue 3aBUCMMOCTH Beca Tefia B BoJie OT 00bEMa MOrpyKEHHON B )KUIKOCTh YaCTH Tena.
Onpenenenre BITATKUBAIOIIEH CUIIBI, IEHCTBYIOIIEN Ha TENO, MOTPYKEHHOE B KHUJIKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUITbI, JEHCTBYIOIIEH Ha TEJO B )KUJIKOCTH, OT MACChI TEJA.
OnbIThI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKABAIOIIECH CHJIBI, IEHCTBYIONIEH HA TEJIO B KUIKOCTH, OT
00BEMa MOTPyKEHHOM B )KUIKOCTh YACTH TeJa U OT MJIOTHOCTH KUAKOCTH.

KonctpyupoBanue apeomeTpa il KOHCTPYUPOBAHUE JIOJIKH U OTIPEIeNICHHE €€ TPy30M0AbEMHOCTH.

Pasnea 5. PaGora n MOIHOCTB. JHeEprus.

Mexanundeckas pabora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs TUIOCKOCTh. [IpaBWIIO paBHOBECHsI pbIYara.
[Ipumenenue mnpaBuiia paBHOBECHS pbluara K Oyoky. «3oioroe mpasmio» MexaHuku. KIIJ] mpoctbix
MexaHu3MoB. [IpocTeie MeXaHU3MBI B OBITY M TEXHHKE.

Mexanundeckas sHeprusi. KuHeTwdeckas W TMOTEHIMalbHAs 2Heprus. [IpeBpamieHue oIHOTO BHUAA
MEXaHUYECKOM IHEPTUU B IPYroil. 3aKOH COXPAaHEHUs SHEPTUU B MEXaHHUKE.

Hemoncmpayuu.

[IpuMepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopuusie pabomot u onvimol.

Omnpenenenre pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JBM)KEHUU Tella TI0 TOPU30HTAIBHOMN MTOBEPXHOCTH.
Uccnenoanue ycinoBuii paBHOBECHS pblyara.

N3mepenue KII/l HakJIOHHOHN TUIOCKOCTH.

N3yueHne 3aKk0Ha COXpPAHEHUS MEXaHUYECKOM SHEPIUH.
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Pa3gen 6. TensioBbIe AiBJICHUSA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO--KUHETUUECKOW TEOPUH CTPOCHHUs BerecTBa. Macca u pa3mepsl
aTOMOB M MOJeKyJd. OTbITBI, MOATBEPKAAIOUIME OCHOBHBIE ITOJIOKEHUS MOJIEKYJSIPHO-KUHETUYECKOU
TEOPUH.

Monenu TBEPIOTO, )KUIIKOTO U ra3000pa3HOro cocTosiHui BemiectBa. Kpucrammndyeckue u aMmopQHbie
tena. OOBSICHEHHE CBOWCTB Ta30B, KMAKOCTEH M TBEPABIX TEJN HA OCHOBE IOJIOKEHUH MOJIEKYISIPHO-
-KHHETUYECKOU Teopur. CMauMBaHUE U KallWJUISIPHBIC BJICHUS. TEeIJI0BOE paCUIMPEHHE U CKATHUE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUJIOBOTO JBMIKEHHUs YacTull. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsI BHYTPEHHEH SHEpPruu: TeIulonepenaya U coBeplieHHe padoThl. Bujel
TEIUIONEPEIaun: TEIIONPOBOIHOCTb, KOHBEKLIUS, H3TyUCHUE.

KonnuectBo TemnoTsl. YnaenbHas TEMIOEMKOCTH BellecTBa. TemiooOMeH U TEIIOBOE paBHOBECHE.
VYpaBuenue TteruioBoro Oananca. [lmaBimeHue M OTBEpAECBaHUE KPUCTAIUIMYECKUX BEIIECTB. Y IENbHAS
teriota TtuiaBineHus. [lapooOpa3oBanme u koHaeHcanus. Mcnapenue. Kumenue. YiaenpHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPHI KUTICHUSI OT aTMOC(EPHOTO JaBICHHUS.

BuaxxnocTs Bo3nyxa.

DHeprus ToMBa. Y IeibHas TEMI0Ta CrOPaHUS.

[Mpunnunsr padotsl TermoBbeix aurareneid KIIJ[ temsoBoro nsurarens. TemnoBble ABUTaTend |
3alIUTa OKPYKAIOIIEH CpeIbl.

3aKOH COXpaHEHUs U IPEBPAILECHUS SHEPTUU B TEIUIOBBIX IPOLIECCAX.

Jemoncmpayuu.

Habmtoienne 6poyHOBCKOTO JIBUXKEHUSI.
Ha6monenue nuddysum.
Habmtoienue sSiBieHMi cMauMBaHUsI U KaMWJUISIPHBIX SBJICHHA.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
W3meHeHue naBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.
[IpaBuna u3zmMepeHus TeMrepaTypebl.
Buasl Tenonepenayun.
OxJtaxaeHne mpu COBEpPIIEHUU PabOTHI.
HarpeBanue npu coBepiiieHHH padOThl BHEUTHUMH CHUJIAMH.
CpaBHeHHE TEMI0EMKOCTEN pa3INYHbIX BEILIECTB.
Habmronenue kumneHusl.
Hal6mronenne mocTossHCTBA TEMIIEPATYPhI MIPH TUTABICHUH.
Mogaenu TennoBbIX ABUTaTENEH.
Jlabopamopuvie pabomol u onsimol.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO TPUTSIKCHHUSL.
OMBITHI IO BBIPANTMBAHUIO KPUCTAJIOB MTOBAPEHHOM COJIM WJIHM caxapa.
OnbITHI 10 HAOIOJICHHUIO TETJIOBOTO PACIIMPEHUSI TA30B, JKUJKOCTEH U TBEPIBIX TEIL.
Ompenenenne qaBieHUs BO3ayxa B OAJIJIOHE MITIPHUIIA.
OnbITHI, AEMOHCTPUPYIOIIME 3aBUCUMOCTh JaBICHHUS BO3JyXa OT €ro o0béMa M HarpeBaHHs WIH
OXJIAXKICHHUSI.
[IpoBepka rumnoTe3sl JMHEHHON 3aBUCHMOCTH JUTMHBI CTOJIOMKA KUJKOCTH B TEPMOMETPHUECKON TpyOKe OT
TEeMIIepaTypHhl.
Habmoienne n3MeHeHus: BHyTPEHHEH SHEPTUU Tella B pe3yibTaTe TeIuionepeau U paboThl BHEIIHUX CHIL.
HccnenoBanue siBIeHUS TEIJI000MEHA MTPU CMEIIMBAHUN XOJIOJHON U TOPSYEH BOJIBI.
OmnpeneneHre KOTUYECTBA TEIIOTHI, MOTYYSHHOTO BOJOW MPHU TEIUIOOOMEHE C HATPEThIM METaJUIMYECKUM
LUAJTUHIPOM.
Ornpenenenue yAelbHON TEIIIOEMKOCTH BEIIECTBA.
HccnepoBanue npouecca nCapeHusl.
OrnpezenieHre OTHOCUTEIBHON BJIAXXKHOCTH BO3/yXa.
Ornpenenenue yAelIbHON TEIJIOTH TUIaBICHUS JIb/IA.
Paszgea 7. JiiekTpryeckre U MATHUTHBIE SIBJICHUS.
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. DIEKTpOreHepaTop MOCTOSTHHOTO TOKA.

DnekTpuzanus Tel. [[Ba poja sneKTpudecKux 3apsaoB. B3zanmopaeilcTBHe 3apsiKeHHBIX Tell. 3aKOH
Kynona (3aBUCHUMOCTb CUJIbI B3aUMOJIEHCTBUSI 3aPsKEHHBIX TEJ OT BEJIMYMHBI 3aPsIIOB U PACCTOSTHUS MEKTY
TeJIaMu).

Onextpuueckoe mone. Hanpsx€HHOCTh anekTpuyeckoro mons. [lpuHnun — cynepno3uuuu
ANEKTPUYECKUX IOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenu »snexkTpuyeckux 3apsaoB. OJIEMEHTapHbIM 3iekTpuueckui 3apsan. CrpoeHue aroma.
[IpoBOIHMKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUYECKOIO 3apsiia.

DONEeKTPUUECKUH TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUUECKOIO TOKA. VICTOUHMKHM IOCTOSHHOTO
ToKa. JleMcTBUSI 3JIEKTPUYECKOro TOKa (TEIUIOBOE, XMMUYECKOE, MAarHUTHOE). ODJIEKTPUUYECKUH TOK B
KHUJKOCTAX U razax.

Onektpuueckass uenb. Cunma ToKa. OileKTpuueckoe HamnpspkeHue. CONpOTHBIEHUE IPOBOJHMKA.
VY aenpHOE conpoTUBIIEHHUE BelecTBa. 3akoH Oma s yuyactka 1enu. [locienoBarenbHoe U napajuieabHOE
COEJIMHEHHE IPOBOAHUKOB.

PabGota u MONIHOCTH 3JEKTpUYECKOTO ToKa. 3akoH JDxoyns—JleHma. DneKTpuuecKkue MLenu |
MOTPEOUTENH IEKTPUIECKOl sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocrossHHBIE MarHuThl. B3anMoOnE€CTBHE MOCTOSIHHBIX MarHuTOB. MaruutHoe mnoJjie. MarnutHoe
nosie 3eMJIM U €ro 3HaueHue AJs )Ku3HU Ha 3emie. OneiT DpcTeaa. MarHuTHOE o€ 3JIEKTPUUECKOro TOKa.
[IpumeHeHHne 3IEKTPOMArHUTOB B TEeXHHUKE. JIefiCTBME MarHMTHOrO MOJsl Ha MPOBOJHUK C TOKOM.
DneKTpoABUraTellb OCTOSHHOIO TOKa. Vcnosb3oBaHue 31€KTpoABUTaTENEH B TEXHUUECKUX YCTPONUCTBAX U
Ha TPAHCIOpTE.

Oneitel @apagnes. fIBnenue 3nnekTpoMarHuTHONM MHAyKuuu. [IpaBuno Jlenma. Dnextporenepatop.
CriocoOpl TOJTyuy€HUsl DBJEKTPUYECKOM SHEPrUu. OJEKTPOCTAHLIMM Ha BO30OHOBISEMBIX MCTOYHHMKAX
SHEPIHUH.

Jemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia AJIEKTPUYECKUX 3apsA0B U B3aUMOJIEHCTBUE 3aPSKEHHBIX Tell.
YCTpoUCTBO U IEUCTBUE IIEKTPOCKOIIA.

DnexTpocTaTUuecKas MHIYKIIHS.

3aKOH COXpaHEHUs INEKTPUUECKUX 3apsI0B.

[TpoBOTHUKYN U AUDIIEKTPUKH.

MopenupoBaHue CUIOBBIX JIMHHUH 3JIEKTPUYECKOTO MOJIS.
HcTouyHNKH TOCTOSHHOTO TOKA.

JlericTBuUs 2IIEKTPUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B JKUIKOCTH.

I'a3oBbIi1 pa3psn.

W3mepenue cuibl TOKa aMIepMeTpoM.

N3mepenne 3neKTpUUecKOro HanpsyKEHUs! BOJIBTMETPOM.

Peocrat n marasuH cOnpOTHUBIICHHN.

B3anmopeiicTBre MOCTOSIHHBIX MarHUTOB.

MonenrpoBaHue HEBO3MOXHOCTHU pa3ziesieHus MOJICOB MarHUTA.
MopenupoBaHrue MarHUTHBIX MOJIEN MOCTOSTHHBIX MarHUTOB.
OmneIT Opcrena.

MarsuTHoO€e noje ToKa. DIeKTPOMArHuT.

JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
ONEeKTPOABUTATENb IOCTOSHHOTO TOKA.

HccnenoBanue SBIEHUS 31€KTPOMarHUTHON MHIYKIUU.

OmnpbiTel Papanes.

3aBHUCHMOCTb HaIIPaBJIEHUS MHAYKIMOHHOTO TOKA OT YCJIOBUM €r0 BO3HUKHOBEHHUSI.

Jlabopamopuusie pabomot u onvimel.
OnbITH 10 HAOTIOCHHUIO STIEKTPU3AIUH T HHIYKIIUEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue NEeHCTBUS IEKTPUIECKOTO MOJIS HA TIPOBOJTHUKH U JUIIEKTPUKH.
COopka u mpoBepKa paboThI AIEKTPUIECKON IETH MTOCTOSHHOTO TOKA.
W3mepenue u perympoBaHue CHUIIBI TOKA.
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N3mepenue u peryanpoBaHue HaPSKEHUS.

UccnenoBanue 3aBUCUMOCTM CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOpA U
HaIlpsKEHUS Ha PE3UCTODPE.

OnbIThI, TEMOHCTPUPYIOLIHME 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTHUBJICHUS MPOBOJHHUKA OT €ro JIJIUHBI,
IJIOIIA M TONEPEYHOT0 CEYEHUS U MaTepHala.

[IpoBepka nmpaBuia CIIOKEHUS HAIIPSKEHUMN IIPU MOCIIEI0BATEIIbHOM COEMHEHUU JBYX PE3UCTOPOB.
[IpoBepka npaBuia s CUIIbI TOKA MIPU NApAJIEIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOTHI AEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOP.

OnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

HUccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYLIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS HA HEW.

Onpenenenue KIIJ] narpesarens.

HccnenoBanue MarHUTHOTO B3aMMOJICUCTBUS OCTOSTHHBIX MAarHUTOB.

W3y4yeHre MarHUTHOTO TOJISl HIOCTOSIHHBIX MAarHUTOB MPHU UX OOBbEIMHEHUH U Pa3ICIICHUN.

UccnenoBanue neicTBUs 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnbIThL, 1€MOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI B3aMMOJICUCTBUS KaTYIIKHM C TOKOM M MarHUTa OT CHUJIbI
TOKa M HaIlpaBJICHUS TOKA B KATYIIKE.

N3yueHune neicTBUsI MArHUTHOTO TOJISI HA IPOBOAHUK C TOKOM.

KonctpyupoBanue u usyuenue padboThI JIEKTPOABUTATEIS.

N3mepenne KI1/] anekTpoaBuratenbHOi yCTaHOBKH.

OMBITH IO UCCIIEIOBAHUIO SBJICHUS SJICKTPOMAarHUTHOW WHIYKIIMU: UCCIICIOBAHNE U3MEHEHUN 3HAYEHUS U
HaIlpaBJI€HUsl MHIYKIHUOHHOTO TOKa.

9 KVIACC

Pa3nen 8. Mexannueckue siBJIeHUs.

Mexannueckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOIO IBWKEHHUSA. PaBHOMEpHOE INpsMOIUHENHOE ABMKeHue. HepaBHOMepHOE MPSAMOIMHENHOE
nBukeHue. CpeHsisi © MTHOBEHHAs CKOPOCTh Tella IIPYU HEPAaBHOMEPHOM JABM)KEHUH.

Yckopenue. PaBHOyckopeHHOe psMosinHeHoe nBmxenne. CoboaHoe nagenue. Onpitol ["anunes.

PaBHOMepHOE nBUKeHUE MO OKpyKHOCTH. Ilepuox m uvacrora oOpamienus. JluHeiliHas U yriosas
CKOpOCTH. LIeHTpOoCTpEMUTEIIBHOE YCKOPEHHUE.

IlepBeii 3akoH Hprorona. Bropoit 3akoH Hsrorona. Tperuit 3akoH Herotona. IIpmHnmn
CYNEPIIO3ULINU CHIL

Cuna ynpyroctu. 3akoH ['yka. Cunia TpeHusl: cujia TPEHUS CKOJIBXKEHUS, CUJla TPEHUS TIOKOs, JIPyTue
BUJIBI TPEHHUSL.

Cuna Ts)KeCTH U 3aKOH BCEMUPHOTO TATOTEHHsI. Y CKOpeHHe CBOOOIHOTO MajieHus. [IBIKeHHe MIaHeT
Bokpyr CounHua. IlepBas kocMuyeckas ckopocTb. HeBecoMocTh U neperpys3kH.

PaBHOBecue wmartepuanpbHOM TOukH. AOcCONMIOTHO TBEpHOe Tenmo. PaBHOBecwe TBEpAOrO Tenma ¢
3aKpEIUIEHHON OCBIO BpalleHus. MoMeHT cuibl. LleHTp TskecTu.

Nmnynec tena. M3MeHenne mMmiynbca. IMIynsc cuiibl. 3aKOH COXpaHEHUs MMITyJibca. PeakTuBHOE
JBUYKEHUE.

Mexannueckass paboTa U MOIIHOCTh. PaboTa cuin TspkecTH, ynpyroctd, TpeHus. CBsi3b SHEPrUM U
pabotsl. [loTeHnManbHas ’HEpPrus Teja, MOJHATOTO HaJ MOBEPXHOCTHIO 3eMiM. [loTeHlnanbHas SHEPrus
ckatod npyxkuHbl. KuHernueckas sHeprus. Teopema O KHMHETHYECKOM SHEPIHMHM. 3aKOH COXPaHEHHUS
MEXaHUYECKON YHEPTUU.

Hemoncmpayuu.

Habnronenne MexaHU4ecKoro JABMXKEHHSI TeJIa OTHOCUTENBLHO PAa3HbIX Tel OTCUETA.

CpaBHeHuE IMyTed U TPACKTOPUH IBHKEHUS OJTHOTO M TOTO YK€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJI OTCUETA.
N3mepenne CKOpOCTH U YCKOPEHHUS IPSAMOIUHENHOTO ABUKCHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO IBHYKEHHUS.

Habnronenue nBuXeHUs Tena 10 OKPYKHOCTH.

HaGmroienne MeXaHWYECKUX SIBICHUM, MTPOUCXOMSIIMUX B cucteme otcuéra «Tenexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHHH OTHOCHUTENIbHO KaOUHETa (PU3UKH.

3aBUCUMOCTb YCKOPEHUS TeJla OT MacChl TeJla ¥ IEUCTBYIOLIEN Ha HETO CHIIBI.
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HaGmronenue paBeHCTBA CUJT TP B3aUMOCHCTBUN TEJ.
N3menenue Beca Tesna pyu yCKOPEHHOM JIBUKCHUMU.

. Ilepenava nMmirysbca npyu B3aMMOJEHCTBUH TEIL.

. IIpeoOpa3oBanust SHEPTHH TPU B3aUMOJICHCTBUH TEJ.

. CoxpaneHue UMITysbca IIPU HEYIIPYTOM B3aUMOJACHCTBUH.

. CoxpaHeHue uMIysbca Ipu abCOIOTHO YIPYIOM B3aUMOAECHCTBUH.

. HaOnroenue peakTMBHOTO JIBUKEHUS.

. CoxpaHneHnne MeXaHU4eCKOI SHEPTHH MTPU CBOOOTHOM TTaICHHH.

. CoxpaHeHue MEXaHU4ECKON PHEPIUM NP IBM)KEHUU TeJla 110 IeHCTBUEM TPy KUHBI.

Jlabopamopuvie pabomul u onvimol.
KoHcTpynpoBanue TpakTa sl pa3roHa U JallbHEHIIIEro paBHOMEPHOTO JBMYKCHUS IAPUKA WA TEIICHKKH.
Omnpenernenue cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBM)KEHUS IApUKa N0 HAKIIOHHOH IJIOCKOCTH.
OmnpeneneHne YCKOpEHUs Teja IPH PaBHOYCKOPEHHOM JBMKEHHH 10 HAKJIOHHOMW TTIOCKOCTH.
HccnenoBanne 3aBHCHMOCTH IYTH OT BPEMEHH ITIPU PABHOYCKOPEHHOM JIBM)KEHUHM O€3 HadaabHOMN
CKOPOCTH.
[IpoBepka runoTes3bl: eciu Ipyu paBHOYCKOPEHHOM JIBUKEHUH 0€3 HayallbHOM CKOPOCTU ITyTH OTHOCSITCS KaK
PsT HEUYETHBIX YHCEI, TO COOTBETCTBYIONIUE TPOMEKYTKH BPEMEHH OJTMHAKOBBI.
HCCHC[{OB&HHC 3aBUCUMOCTH CUJIbI TPCHHA CKOJILXKCHUSA OT CHJIBI HOPMAJIBHOI'O J1AaBJICHUSA.
Omnpenenenue kodhhuIeHTa TPEHUS CKOIBKEHHSL.
Onpenenenne XECTKOCTU MPYKUHBI.
Omnpenenenre padOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHUU Tella IO TOPU30HTAIBHOM MOBEPXHOCTH.

. Onpenenenrie paboThl CWJIBI YOPYTOCTH MPU TOABEME Tpy3a C HCHOIB30BAHUEM HEMOJBIKHOTO H

MOJIBH>KHOTO OJIOKOB.
N3ydeHnue 3aKoHa COXpaHEHUsI SHEPTUU.
Pa3znen 9. Mexanuveckue KoJjie0aHUS U BOJHBI.
KonebarenbHoe apmxeHune. OCHOBHBIE XapaKTEPUCTHKU KOJIEOaHM: MepHoJ, 4acToTa, aMILIUTY/a.
Matematuueckuil U py>KUHHBIN MasTHUKH. [IpeBpaliieHne sHepruu npu KoiaedaTeabHOM JABIKEHUU.
3aryxatomue kosiebanus. BeiHyxaeHHbIe KoneOaHus. Pe3onanc. Mexanndeckue BOJHBI. CBOMCTBa
MeXaHUYeCKUX BOJIH. [IpogonbHble U onepeyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh €€ paclpOCTPAHEHHUS.
Mexanndeckre BOJIHBI B TBEPJIOM TelIe, CEHCMUYECKHUE BOJIHBI.
3Byk. ' poMKOCTh 3ByKa U BbIcOTa TOHA. OTpaskeHue 3Byka. THpa3ByK U yiIbTpa3ByK.
Jemoncmpayuu.
Habmonenue xoneGaHuii Ten Mo 1eHCTBUEM CHIIbI TSHKECTH M CUJIBI YIIPYTOCTH.
Habmtonienue xosne6anuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmtoienue BeIHYK/IEHHBIX KOJeOaHUI 1 pe30HaHca.
PacnipocTpanenue mpooabHBIX U MTOMEPEYHBIX BOJIH (HA MOJIEIH).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHYECKUI pE30HAHC.
Jlabopamopuvie pabomul u onvimol.
Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.
Omnpenenenre 4acTOTH U MepUo/ia KOIeOaHU MPY>KUHHOTO MAasITHUKA.
UccnenoBanue 3aBHCUMOCTH Teproa KoJieOaHUH TTOABEIICHHOTO K HUTH TPy3a OT JJIWHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoa KoJeOaHU NPy >KHHHOTO MasiTHUKA OT Macchl Ipy3a.
[IpoBepka HE3aBUCHMOCTH Mepuo/ia KoeGaHHi rpy3a, oIBEIIEHHOIO K HUTH, OT Macchl rpy3a.
OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh TIEpHOIa KOJeOaHUN MPYKHUHHOTO MasiTHUKA OT MacChl Tpy3a H
JKECTKOCTH TIPYKUHBI.
N3mepenue yckopeHust CBOOOHOTO MaICHHSL.
Paznea 10. DiaekTpoMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.
DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMarHuTHbIE BOIHBL. CBOMCTBA 3JIEKTpOMarHUTHBIX BoJiH. [Ilkana
ANEKTPOMArHUTHBIX BOJIH. Vcronbp30BaHNe 3JI€KTPOMAarHUTHBIX BOJIH JUISl COTOBOM CBSI3U.
DnekTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BouiHOBBIE CBOICTBA CBETA.
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. I[lomyuenue 6en10ro cBeTa NpH CIOKEHUU CBETA Pa3HbIX I[BETOB.

Jlabopamopuusie pabomot u onvimol.
W3ydenue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0O MOOMIIBHOTO TeseoHa.
Pa3gen 11. CBeToBbI€ IBJICHUS.
JlyueBas monenb cBerta. Mcrounuku cBeta. [IpsMonuHeliHOE pacnpoCTpaHEHUE CBETa. 3aTMEHUs
Comnua u Jlynsl. Otpaxenue cBeta. [1mockoe 3epkaiio. 3aKOH OTpa)kKeHHUsI CBETA.
[Ipenomiienne cBera. 3akoH IpesioMiieHHs cBeTa. I[lolHOe BHYTpEHHEE OTpakKEHUE CBETA.
Hcnonbs30BaHKe MOIHOTO BHYTPEHHETO OTPAXKEHUS B ONITHYECKUX CBETOBOJIAX.
JIunza. Xox myuelt B inH3e. OnTudeckas cucreMa ¢oroanmnapara, MUKPOCKOIa B Teleckomna. [ a3 kak
ONTHYECKasl CUCTEMA. BIM30PYKOCTh U 1aJIbHO30PKOCTb.
Paznoxenune Oemoro cera B cmekTp. Omnbitel HproToHa. CrloeHHE CHEKTPalbHBIX IIBETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpsiMonrHENHOE paclIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n300pakeHuii B MIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenomienue ceera.
Onruueckuii CBETOBO/I,.
Xox myueil B coOOMparolel JINH3E.
XoJ 1ydeu B pacCeUBarOLLIEH JIMH3E.
[Tonyuyenne n300paxeHUi ¢ TOMOIIBIO JINH3.
[Tpuntmn neiicTBus goroanmnapata, MUKPOCKONA U TEJIECKOIIA.
Mopens rnasa.
Pasnoxxenue 6emoro csera B CIEKT.

Jlabopamopuvie pabomol u onvimol.
HccnepoBanue 3aBUCUMOCTH yIJIa OTPaXKEHUSI CBETOBOTO JIyda OT yTJja MaJeHHs.
N3ydenne xapakTepuCTHK H300pakeHUs MIpeIMeTa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIJia MPEIOMJICHHS] CBETOBOTO JIyda OT yrJja MaJeHUs Ha TPaHUIIE «BO3TYX—
CTEKJIIOM.
[Tonyuenue n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TNH3HI.
OMBITHI TIO PA3JIOKEHUIO OETIOT0 CBETa B CIEKTP.
OnBITHI 1O BOCTIPUSTHIO I[BETA MPEAMETOB IIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pa3znen 12. KBanToBbie siBJIEHUS.
OmnsiTel Pesepdopaa u mianerapHas Mmozaens aroma. Mozaens atoma bopa. Mcnyckanue u moriouieHue
ceera aromMoM. KBaHThI. JInHeWYaTbIe CIEKTPHI.
PamnoaktuBHOCTE. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHue atoMHOro sapa. HyximonHas
MOJIeJIb aTOMHOTO sipa. M3otomnel. PagnoakTuBHbie npeBpamienus. [leprnoa momypacnaga aTOMHBIX siAEp.
SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsiIOBOIO M MAaCCOBOTO YMCE. DHEPrusl CBSI3U aTOMHBIX
saep. CBsi3b Macchl M S)HEpruu. Peakuuu cuHTe3a u nenenus saep. Mcrounuku sneprun ConHua v 3BE37.
SAnepnas sHepreTuka. JleicTBUs paAOaKTUBHBIX U3JIyUYEHUHN Ha )KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CrexTpsbl U3JIy4eHUs U TOTJIOLIECHHUS.
CrexTpsl pa3ITuYHBIX Ta30B.
CrnexTp Bomopo/a.
Hab6mronenue tpexoB B kamepe Bunbcona.
PaboTa cuérurka HOHM3UPYIOIUX U3ITYUCHUH.
Perucrpanus nznmydyeHus: npupOAHBIX MUHEPAIOB U IPOIYKTOB.
Jlabopamopuvie pabomul u onvimol.
Habmtoienue CruIomHbIX U JIMHEHYaThIX CIIEKTPOB U3TYUCHHUS.
HccnenoBanue TPEeKOB: U3MEPEHHUE YHEPTUHU YACTHUIIBI IO TOPMO3HOMY Ty TH (110 (hoTOorpadusim).
N3mepenue paaroakTUBHOTO (OHA.
IToBTOPHUTENBHO-00001IAKOIMIA MOAYJIb.



[ToBTOpHTENBHO--0000IMAOIMI  MOAYJb TPEIHA3HAYCH JUIsl CHUCTeMaTH3allud W 000OIIeHHs
MPEIMETHOTO COJEPIKAHUS U OMBITA JACSITEILHOCTH, IPUOOPETEHHOTO P U3YUYEHUH BCETO Kypca PU3uKH, a
TaKk)Ke JUIA TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMEHY 10 (H3UKe IS O0O0YyYaroIuxcs,
BBIOPABIINX ATOT Y4E€OHBIH MpeIMeT.

[Ipu u3ydeHUH TaHHOTO MOAYJIS PEATH3YOTCS M CHCTEMATH3UPYIOTCS BHJIBI JCATCIILHOCTH, HA OCHOBE
KOTOPBIX O00€CIeYMBACTCS JOCTH)KCHHE TPEAMETHBIX M METaNpEeJAMETHBIX IUIAHUPYEMBIX PE3yJbTaTOB
oOydeHus, GOpMHUpPYETCs €CTECTBEHHOHAYYHAsi TPAMOTHOCTh: OCBOCHHE HAyYHBIX METOJOB HCCIICIOBAHHS
SBIICHUWA TIPUPOIBI W TEXHUKH, OBIAJACHHEC YMEHHUSAMH OOBICHATh (PUINUYCCKUE SBICHHS, MPUMCHSI
MOJTyYEHHBIC 3HAHMSI, PEIIATh 3a7a4d, B TOM YHCJIC KAYeCTBCHHBIC H IKCIIEPUMCHTAILHBIC.

[MpuHIMIUATBEHO JEATEIBHOCTHBIA XapaKTep IaHHOTO pasliena pealn3yercs 3a CYET TOro, 4TO
oOyJaronyecs BBITOJHSIOT 3a1aHHs, B KOTOPBIX UM IPEJIaracTcs:

Ha OCHOBE IIOJNyYEHHBIX 3HAHUHM pACIO3HABATh M HAyYHO OOBSACHATh (PU3NYCCKUE SIBIICHUS B
OKpYKaroIlIel MPUPOJIC U TIOBCETHEBHOM KU3HH;

MCIIOJIb30BaTh HAYYHBIC METOMBI MCCICIOBAaHUS (U3MUYSCKUX SBICHUH, B TOM YHCIE ISl TPOBEPKH
THIIOTE3 U TIOJIYUYCHHUS TEOPETUUYCCKUX BBIBOJIOB;

OOBSICHST, HAy4YHBIC OCHOBBI HaWOOJiee BAXKHBIX JOCTHIKEHUH COBPEMCHHBIX TEXHOJIOTHH, HANpumep,
MIPAKTUYECKOI'0 HCIOIb30BAaHUS PA3IUYHBIX HCTOYHMKOB SHEPrMM HAa OCHOBE 3aKOHA IPEBPAILICHHUS H
COXPAHEHUS BCEX M3BECTHBIX BHJIOB YHCPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

N3yyenne (U3WKU HA ypOBHE OCHOBHOTO OOIIEr0 OOpa30BaHUsI HAMPABICHO Ha JOCTHIKCHHE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynbrare uzyuenus Gpu3uku Ha ypOBHE OCHOBHOT'O 00IIEro 00Opa3oBaHus y 00y4Jaromerocs 0yyT
c(OpMUPOBAHBI CIEAYIONINE JINYHOCTHBIE PE3YJIbTAThI B YACTHU:
1) IaTPHOTHUYECKOT0 BOCTIUTAHUSA:
- IPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCUNCKOM (PM3NYECKON HAYKU;
- ICHHOCTHOE OTHOIIIEHUE K JOCTHKCHUSM POCCUHCKHUX YUEHBIX--(DH3UKOB;
2) rpaJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYMMBIX U ITHUYECKUX MpoOieMm,
CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHHEM JOCTUKEHUHN PU3UKU;
- OCO3HAHHME BAXKHOCTU MOPAIbHO--3TUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;
3) 3¢TeTH4YEeCKOr0 BOCTIUTAHUS
- BOCTIPUATHE 3CTETUYCCKHX KAa4eCcTB (DU3MUECKON HayKu: €€ TapMOHHYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JTJAKOHUYHOCTH;
4) IEHHOCTH HAYYHOT'0 MO3HAHUS:
- OCO3HAHHE IIEHHOCTU (PU3UYECKON HAYKH KaK MOIIHOTO MHCTPYMEHTa MO3HAHMSI MUPa, OCHOBBI Pa3BUTHUS
TEXHOJIOTMH, B&XKHEHIIIEW COCTABIAIOIIEH KYJIbTYPBI;
- pa3BUTHE HAYYHOU JTFOO03HATEILHOCTH, HHTEPECA K UCCIIEI0BATENbCKON eI TeIbHOCTH;
5) dopmupoBanus KyJbTypbl 310POBbs 1 IMOIHOHAJIBLHOTO 0JIATONOJIYYHSI:
- OCO3HaHME LIEHHOCTH 0e30macHoro obpas3a KM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BaXKHOCTHU
mpaBujl  0€30IaCHOTO TOBEJACHUS Ha TpaHCIOpPTE, HA JOpOTax, C OJJIEKTPUYECKUM U TEIJIOBBIM
000py/I0BaHUEM B JIOMAIIHUX YCIOBHSIX;
- c¢(OpMHUPOBAHHOCTh HaBbIKa pediieKCHH, MPU3HAHME CBOETO IMpaBa Ha OIMIMOKY W TaKOro Xe IMpaBa y
JPYroro 4eaoBeKa;
6) TPY10BOT0 BOCIIUTAHUSA:
- AKTUBHOE y4YacTHE B PEIICHUH MPaKTUYECKHX 3a7ay (B paMKaX CeMbH, 00pa30BaTelIbHOW OpraHU3alllu,
ropoja, Kpasi) TEXHOJIOTHYECKON U COIMAIbHON HANIPABICHHOCTH, TPEOYIOUTUX B TOM YUCIE U (U3UUIECKUX
3HAHUIM;
- HIHTEPEC K MPAKTUYECKOMY M3YUYEHUIO MPodhecCrid, CBI3aHHBIX ¢ (DU3UKOM;
7) 3K0JI0TMYECKOT0 BOCTIUTAHUS:
- OpUEHTAaIMs Ha MpUMEHeHHe (U3MUECKUX 3HAHWUU JJIsl pelIeHus 3a7ad B 00JaCTH OKPY>KAIOIIEH CpPEeIbl,
MJIJAHUPOBAHUS IOCTYIIKOB M OLIEHKH UX BO3MOJKHBIX MOCIEACTBUH JJI OKPYKAIOIIEH Cpe/bl;
- OCO3HaHHME TI100aTHFHOTO XapaKTepa HKOJOTHIECKUX MTPOOIeM U MyTEH WX PeIIeHNS;
8) amanTanuu K U3MEHSIOIMMCS YCJIOBUSAM COLUAILHON U MPUPOIHOM CPebl:
- TOTPeOHOCTh BO B3aWMOJICHCTBUHM TPU BBIIOJTHECHUH MCCICIOBAHUA W TPOEKTOB (Pu3nuecKon
HaIPaBJIE€HHOCTH, OTKPBITOCTb ONBITY U 3HAHUSIM JIPYTHUX;
- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO JEATEILHOCTD;
- TOTpeOHOCTHh B POPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM YHclie (HOPMYITUPOBATEH UJIEU, TIOHATHUS, THIIOTE3HI O
(bU3UIECKUX 00BEKTAX U SBJICHUSX;
- 0CO3HaHue JeUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (PU3UKU;
- IUIAHUPOBAHNE CBOETO PA3BUTHS B IPHUOOPETEHUN HOBBIX (DU3UUYECKUX 3HAHUI;
- CTpeMJICHUE aHAIM3UPOBATh U BBISIBIATH B3aMMOCBS3H MPUPOIBI, OOIIECTBA U SKOHOMHUKHU, B TOM YHCIIE C
UCIOJIb30BaHNEM (U3UYECKUX 3HAHUIA;
- OIICHKa CBOUX JIEHCTBUU C yd4ETOM BIUSHUS Ha OKPYXKAIOIIYI CPEAy, BO3MOXHBIX TJIO0AIBHBIX
OCJIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHUs TporpaMMmbl 1Mo (U3MKE HA YPOBHE OCHOBHOTO OOIIET0 OOpa3oBaHUs y
oOyuarorerocsi OyayT copMHUpOBaHBI MeTampeIMeTHbIe Pe3yJbTAThl, BKIIOUYAIOINIAE [MO3HABATEIHHBIC



yYHUBEpCaJbHble yueOHbIe JEWCTBUS, KOMMYHHMKAaTHBHbIE YyHHUBEpCalbHbIE Y4yeOHblEe JIeHCTBUS,
peryIsTUBHBIC YHUBEpCAJIbHbIC yUeOHBIC TEHCTBHSL.

Ilo3HaBaTeabHBIE YHUBEPCAJIbHLIC y‘leﬁl—lble JeHCTBUA

ba3oBble Jiornueckue 1eMCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIICCTBEHHBIE MPU3HAKN OOBEKTOB (SBJICHHIA);

YCTaHABIIMBAThH CYNIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS JIIsl 000OIICHUS U CPABHECHHUS,
BBISBJISTH 3aKOHOMEPHOCTH W IPOTUBOPEUYUS] B paccMaTpuBaeMbIX (aKTax, NAHHBIX M HAOJIOJICHUSX,
OTHOCSIIIUXCS K (PU3UYECKUM SIBJICHUSIM;

BBISIBJISITH NPUYMHHO--CJICJICTBEHHBIE CBSI3U NPU U3YYEHHUU (U3MUYECKUX SIBICHHUW M TPOIIECCOB, J€JaTh
BBIBOJIBI C HCIIOJIb30BAaHUEM JCIyKTUBHBIX M WHAYKTHBHBIX YMO3aKJIIOYEHHH, BBIIBUTATh THIIOTE3bI O
B3aMMOCBS3SX (PU3UYECKHUX BEIHYNH;

CaMOCTOATENIbHO BBIOMpATh CMOCOO pelieHus y4eOHOW ¢Gu3MYecKor 3amauu (CpaBHEHHE HECKOJIbKHX
BapHAHTOB pEeIlIEHUs, BBIOOp Hanbosee MoAXO0SIIET0 ¢ yUETOM CaMOCTOSITEIHbHO BbIICJICHHBIX KPUTEPUEB).
Ba3zoBble uccienoBarebckme 1eHCTBUSA:

HCII0JIH30BaTh BOMPOCHI KaK UCCIIEN0BATEILCKIUI HHCTPYMEHT MTO3HAHMUS;

MPOBOANTH 10 CAMOCTOSATEIHHO COCTABJICHHOMY IUIAHY OITBIT, HECIOXKHBIM (DU3MYECKUN DKCIICPHUMEHT,
HeOOoJIbIII0e HccleAoBaHne (PU3UUECKOTO SBICHHUS,

OLICHUBATh Ha MPUMEHHUMOCTb M JIOCTOBEPHOCTh MHGOPMAIUIO, OTYyUYEHHYIO B XOJ€ HCCIIEIOBaHUS MU
IKCIIEPUMEHTA;

CaMOCTOSITENILHO (DOpPMYTHpPOBaTH OOOOIICHHS W BBIBOABI IO pPe3yJbTaTaM IMPOBEIEHHOTO HAOIIOICHUS,
OTIbITA, UCCIIEIOBAHMUS;

MPOTHO3UPOBATh BO3MOXKHOE JalbHEMIee pa3BUTHE (PU3HMUECKUX TIPOIECCOB, a TaKXKe BBIJBUTATH
MIPEINOIOKEHHST 00 X PA3BUTHUU B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pa6ora ¢ undopmanueii:

MPUMEHATH PA3JIMYHbIE METOJIbI, UHCTPYMEHTHI U 3aIIPOCHI TIPH TIOWCKE U 0TOOpE MH(POPMAIIUU WK JTAHHBIX
¢ y4éTOM IpeI0’KeHHON yueOHO! (pu3ndecKoi 3a1auu;

aHaAIIM3UPOBaTh, CUCTEMATU3UPOBATh U HMHTEPHPETUPOBATH HHQPOPMAIMIO PA3TUYHBIX BUAOB U (HopMm
MPEACTABICHUS;

CaMOCTOATENILHO BBIOMPATh ONTHUMAIbHYIO (HOpPMY TMpeAcTaBiIeHUsT HHPOPMAIMH M WLIIOCTPUPOBATH
peliaeMble 3a/1a4i HECIOKHBIMH CXEMaMH, TuarpaMMaMi, HHOU TpaduKoil 1 UX KOMOWHAIUSMHU.
KoMMmyHuKaTHBHBIE yHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

B X0/l OOCYXIeHUs ydyeOHOTO MaTepualia, Pe3yJbTaTOB JIA0OPAaTOPHBIX pabOT U TMPOEKTOB 3aJaBaTh
BOINIPOCHI MO CYIIECTBY OOCYX/JIaeMOil TeMbl M BBICKa3bIBaTh WJEH, HAlleJICHHbIC HA pEIICHHE 3aJaud U
nojajepkaHue 0JaroxenaTeIbHOCTH OOIIEHNUS;

COTIOCTABIIATh CBOM CYXKICHUS C CYXJICHHSIMH JPYTHX YYaCTHHKOB JHAJIOra, OOHAPYXKWBATh pa3inuve U
CXOJICTBO MO3UIINIL;

BBIPAXXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTAX;

MyOIUYHO MPECTABIATh PE3yIbTAThl BHITOTHEHHOTO (DU3MUECKOTO OMbITa (IKCIIEPUMEHTA, UCCIIEeIOBAHUS,
IIPOEKTA);

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHIWBUIYyalbHOW pabOThl MpH pEIICHUH
KOHKPETHOU (pr3ndecKoit mpoOIemsr;

MPUHUMATh II€Id COBMECTHOW JIEATEIIbHOCTH, OpPTaHW30BBIBATH JCHCTBUA 1O €€ JIOCTHKEHUIO:
pacmipenenatb poiu, O0CYXKIaTh MPOIECCHl M PE3yNbTaThl COBMECTHOW pabOTHI, 00001IaTh MHEHHS
HECKOJBKUX JTIOACH;

BBITIOJIHATh CBOIO 4YacTh pabOThI, JOCTUTash KAayeCTBEHHOTO pe3yjbTara MO CBOEMY HANpaBICHUIO U
KOOPAMHUPYS CBOU ACHCTBUS C APYTUMU WICHAMU KOMAH/IbI;

OIICHMBATh KA4eCTBO CBOETO0 BKJIaJa B OOMMIA MPOAYKT MO KPHUTEPUSM, CAMOCTOSTEIHHO
c(hOopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YHHBepPCaJbHbIe YUeOHbIE 1eCTBUS



Camoopranmu3anmus:

BBISIBJISTH MPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIUAX, TPEOYIOMIMX ISl pelieHus] PU3NICCKUX 3HAHUM;
OPUEHTHUPOBATHCA B PA3JIMYHBIX MOAXOJAX MPUHATUS pElIeHUN (MHAMBUAYaIbHOE, MPUHATHE PEHICHUS B
TpyIIIie, IPUHATHE PEIICHUHA TPYIIION );

CaMOCTOSITENIFHO COCTABJISITh aJITOPUTM pellleHus: (U3MUECKOl 3a7auu WIK IJIaHa UCCIEIOBaHUS C YYETOM
MMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh IMpeJiaraéMble BapUAHTHI
peLICHHUI;

Jenath BbIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

J1aBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MpeJiaraTh IUIaH €€ U3MEHEHUS;

OOBSCHATh MPUYUHBI JOCTHKCHHUS (HEJOCTHIKEHMs) pe3yJbTaTOB JIEATENIbHOCTH, JlaBaTh OILICHKY
pUOOPETEHHOMY OTIBITY;

BHOCHUTH KOPPEKTUBHI B JCATCIHLHOCTh (B TOM YHCJIC B XOJ BBINOJHECHUS (DU3MYECKOTO MCCIICTOBAHUS WIIH
MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENBCTB, W3MEHUBIIUXCS CHTyalllii, YCTAaHOBIIEHHBIX OIIHOOK,
BO3HUKILIUX TPYAHOCTEH;

OLIEHHUBATh COOTBETCTBUE PE3yJbTaTa LU U YCIOBUSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM JUCKYCCUM HAa HAy4YHYIO TeMy, IMOHUMAThb
MOTHUBBI, HAMEPEHHUS U JIOTHKY JPYTOro;

MpU3HABaTh CBOE MPAaBO Ha OMIMOKY MPH pelieHUuH (HU3MUYECKUX 3a/lad WIM B YTBEPKACHUIX HA HAay4dHBIC
TEMBI U TaKOE K€ IPaBO JPYroro.

INPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyueHus B 7 kJjiacce IMpeIMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YpPOBHE JOJKHBI OTpaXKaTb
c(OPMHPOBAHHOCTH Y 00YUAIOIINXCS YMEHUI:
WCTIOJB30BATh TOHATHA: (U3NYECKHEe M XHMUYECKHE SBICHUS, HAONIOACHWE, SKCIEPUMEHT, MOJIEIb,
TUIIOTE3a, eIMHHUIBI (PU3NYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KHUJIKOE, razoo0pa3HOEe), MEXaHWYEeCKOoe [BH)KE€HUE (paBHOMEpHOE, HEpaBHOMEPHOE, MNPSIMOJIMHEHHOE),
TpaeKTopus, pPaBHOJAEHCTBYIOLIass cuia, Jedopmanus (ympyras, IUIacTHYecKas), HEBECOMOCTb,
COOOIIIAIOIIUECS COCY/IbI;
pasnmuyath siBieHus (auddysus, TEmIoBOoe IBMIKEHHWE 4YaCTHI[ BEIIECTBA, PABHOMEPHOE JIBIDKEHHE,
HEpaBHOMEPHOE JIBI)KEHUE, MHEPIMs, B3aUMOJIEWCTBUE TeJl, paBHOBECHE TBEPABIX TeN C 3aKperIEHHOM
OCBIO BpaIlleHHs, Tepeiavya JaBICHUS TBEPIBIMU TEIaMH, KUAKOCTSIMH U Ta3aMu, aTMOC(EpHOE JaBlieHHE,
IUTaBaHUE TeJI, IPEBPAILEHUS MEXaHHUUECKOW YHEPIUN) 110 OMUCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PH3HUECKOE SBICHUE;
pacrio3HaBaTh TPOSBICHUE HW3YYCHHBIX (DM3WYECKUX SBICHHA B OKPYXKAIOIIEM MHpE, B TOM YHCIE
¢dusnyeckue sIBICHUS B MPHUPOJE: NMPUMEPHI IBUKEHUS C PA3JIMYHBIMU CKOPOCTSIMH B JKUBOM M HEKUBOM
NpHUpOJie, NEHCTBHE CHIIBI TPEHHsI B MPUPOJE M TEXHHKE, BIUSHHE aTMOC(EepHOro IaBiieHHs Ha >KUBOM
OpraHusM, IJIaBaHME DPbIO, pblUard B TeJIe 4YeJIOBEKa, MPU 3TOM IEPEBOAMTH NPAKTUYECKYIO 337a4yy B
y4eOHY10, BBIJICNIATH CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKU) (PU3UUYECKUX SIBICHUM;
OIMCHIBATh W3yYEHHBIC CBOWCTBA TN M (DM3WYECKHUE SBICHHS, UCIOIB3YsS (PU3MUECKUE BEIWYHHBI (Macca,
00BEM, IIIOTHOCTh BEILIECTBA, BpeMs, MyTh, CKOPOCTb, CPEAHSAS CKOPOCTh, CUJIa YIPYTOCTH, CUJIA TSHKECTH,
BEC Tella, CHJIa TPEHHs, TaBJiIeHne (TBEPIOTO Teja, JKUAKOCTH, T'a3a), BEITAJKUBAIOMIAS CHUJIA, MEXaHHIECKas
paboTa, MOIIHOCTb, IJICUO CHJIBI, MOMEHT CHJIbI, KOX(QQHUIMEHT IOJIE3HOr0 MICWCTBUS MEXaHU3MOB,
KMHETHYEeCKasi U TMOTCHLMaNbHAs 3HEPrusi), IpU ONMCAHUU IPABUIBHO TPAKTOBATH (PU3MUECKUN CMBICH
UCTOJBb3YEMBIX BEIMYUH, MX OOO3HAUYEHUS U EOUHMIBI (U3WYECKUX BEIMYUH, HAXOIUTh (OPMYJIHI,
CBSI3bIBAIOIIME JAHHYIO (U3UYECKYI0 BEIMUYUHY C APYTUMH BEIMYMHAMH, CTPOUTH I'paUKU H3yYEHHBIX
3aBUCUMOCTEH (PU3MUYECKUX BEINUMH;
XapaKTepu30BaTh CBOMCTBA Tel, (pu3MyYecKHe SIBICHHS M MPOLIECCHI, HCIOb3Yys IMpaBHia CIOKCHHS CHII
(Boonmp omHOW TIpsiMOit), 3akoH ['yka, 3akoH Ilackans, 3akoH ApxXxwMmena, MPaBUJIO PAaBHOBECHUS phlUara
(6;0Ka), «30J10TOE MPaBHIO» MEXAaHUKHU, 3aKOH COXPAaHCHHMsS MEXaHHMYECKOW SHEPruH, MpU ITOM JaBaTb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMChIBATH €r0 MATEMaTUYECKOE BbIPAKEHHE;



OOBSICHATh (U3NYECKUE SIBJICHUS, MPOLECCHl M CBOMCTBA TEl, B TOM YHCIE M B KOHTEKCTE CHUTYaIHii
IIPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BbIABIATh IPUUYNHHO--CIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE
u3 1-2 jormyeckux ImaroB ¢ omopoil Ha 1-2 M3yueHHBIX CBOICTBAa (PU3MUYECKUX SIBICHUHU, (PU3UUECKUX
3aKOHa MJIM 3aKOHOMEPHOCTH;

pewmath pacuy€THble 3a1auu B 1—2 NEHCTBMS, UCIOJB3YS 3aKOHBI U (POPMYJIbI, CBSI3bIBAIOLINE (PU3UUECKUE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a7aydl 3alHCHIBATh KPATKOE YCIOBHE, MOJACTABIATh (PU3NYECKHE
BEJIMYMHBI B (POPMYJIbI U IPOBOJUTH PacU€Thl, HAXOAUTH CIIPABOYHBIEC JaHHbIE, HEOOXOAUMBIE Ul PELLICHUS
3ajJa4, OL[EHUBATh PEATUCTUYHOCTD OTYYCHHON (PU3NIECKOIN BETUUNHBL;

pacro3HaBaTh MPOOJIIEMBI, KOTOPBIE MOXHO PELIMTh MPH MOMOLIM (U3MYECKUX METOJ0B, B ONHCAHUU
HCCIIEIOBAaHMsI BBIJEIATh IPOBEPAEMOE IPENNOIOKEHHE (TUIIOTE3y), pa3iuyaTb M HMHTEPIPETUPOBATbH
II0JIy4YEHHBIN pe3ysbTaT, HAXOAUTh OLUMOKHU B XOJI€ OIbITA, JEJIaTh BHIBOJIBI I10 €70 PE3yIbTaTaM;

MIPOBOMTH OIBITHI IO HAOTIOACHHUIO (PU3MYECKUX SIBICHUN WM (PU3NYECKUX CBOWMCTB Tel: (OPMYIUPOBATH
IpoBEpsAEMbIC TPEINOI0KEHUS, COOUPATh YCTAHOBKY M3 MPEUIOKEHHOT0 000PY0BaHUS, 3alMChIBATH X0/
OIbITa U (POPMYJINPOBATH BBHIBOJIBI;

BBINOJIHATE NPSAMbIE MU3MEPEHHsI PacCTOSIHUSA, BPEMEHH, Macchl Teda, o0bEMa, CUIBI M TEeMIEpaTypbl C
UCTIOJIb30BAHUEM AaHAJOTOBBIX M IHU(PPOBBIX NPHOOPOB, 3aNKCHIBATh ITOKAa3aHUS NPUOOPOB C YUYETOM
3aJJaHHO} aOCOIIOTHOM MOTPEIIHOCTH U3MEPEHUH;

IIPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (pU3MUECKOW BEIMYUHBI OT APYro € HCIOJIb30BAaHUEM
HPSIMBIX M3MEPEHUM (3aBUCUMOCTU IYTH PaBHOMEPHO IBMXKYLIETOCs Tejla OT BPEMEHM JBM)KEHUS Tela,
CHJIBI TPEHUS CKOJIBXKEHHUS OT Beca Teja, KayecTBa 0OpabOTKM MOBEPXHOCTEN Tell U HE3aBUCHUMOCTHU CHJIBI
TPEHMSI OT IJIOLIAAN COIPUKOCHOBEHUS TEJ, CUJIbl YIPYIOCTH OT YJUIMHEHUS MPY’KUHBI, BHITAJIKUBAIOLIEH
CHJIBl OT 00BbEMa MOTrpyXEHHOM YacTH Tesa U OT IUIOTHOCTH KHUJKOCTH, €€ HE3aBUCUMOCTU OT IJIOTHOCTH
Tena, OT MIyOMHBI, HA KOTOPYIO HOTPYXKEHO TEJIO, YCIOBUM IUIaBaHUS TEJN, YCIOBUI paBHOBECHUS pblyara U
OJIOKOB), y4yacTBOBaTb B IIJIAHHPOBAHUHM Y4YeOHOro MCCJEIOBAaHUS, COOMpPATh YCTAaHOBKY M BBIOJHSTH
U3MEpEeHUs, Cclleys MpeAJIOKEHHOMY IUIaHy, (UKCHUpPOBATh pe3yJbTaThl IOJYYEHHON 3aBHUCHMOCTH
(Gu3NYeCKUX BEIWYMH B BHUJAE MPEUIOKEHHBIX TaONMIl U TrpaduKOB, JA€NaTh BBIBOJABI 0 pPe3yJbTaTaMm
UCCIIEIOBaHMUS;

MIPOBOANTHh KOCBEHHBbIE M3MEpPEHUS (PU3NYECKUX BEIMYMH (IJIOTHOCTh BELIECTBA HUAKOCTU U TBEPAOIO
Tena, CUia TPEHUS CKOJIBKEHMSI, IaBJICHUE BO3/1yXa, BBITAJIKUBAIOIIAS CHIIA, JEMCTBYIONIAs Ha MOIPYKEHHOE
B KHUJIKOCTb TeJO, KO3()PUIMEHT MOJIE3HOrO AECWCTBUS MPOCTHIX MEXAHU3MOB), CIEAys IMpPeNIoKEHHOU
MHCTPYKIMU: TPU BBINOJIHEHUN H3MEpPEHH cOoOMpaTh HKCHEPUMEHTAIbHYI0 YCTAaHOBKY M BBIYMCIATH
3HAYCHNE NCKOMOM BEINYHMHEL,

co0JIroAaTh MpaBuila TEXHUKKM 0€30I1aCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 000PYIOBAHUEM;

YKa3blBaTh MPUHLMIBI AEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOMICTB: BEChl, TEPMOMETP, TUHAMOMETD,
cooOmraronecs cocyibl, 6apoMeTp, pbluar, HOJBMKHBIM U HETIOABUKHBIN OJIOK, HAKIIOHHAS TIOCKOCTH;
XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS U3yUYEHHBIX NMPHUOOPOB M TEXHUYECKUX YCTPOMCTB € OMOpPOIl Ha X
onucaHus (B TOM 4YHCIIe: MOIUIMITHUKH, YCTPOMCTBO BOJONPOBOJIA, TMAPABIMYECKHH Ipecc, MaHOMETD,
BBICOTOMED, IOPIIHEBOI HAcoC, apeoMeTp), MCHOib3ys 3HaHUA O CBOWCTBaX (PU3MUECKUX SBIECHUH U
HeoOxouMble (PHU3HUECKHEe 3aKOHbBI U 3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOJUTh MHGOPMAIUIO O MPUMEpax) MPaKTUYECKOr0 MCIONb30BaHUs (GU3NYECKUX
3HAHUWA B TOBCEJHEBHOW JKM3HMU JUIsl oOecriedyeHuss O0€30MacHOCTH NpU OOpalleHuH ¢ NpudopamMu H
TEXHUYECKMMHU yCTPOMCTBAMHU, COXPAHEHUS 3/10pOBbsI M COOJIOACHUS HOPM 3KOJOIMUYECKOTO MOBEACHHS B
OKpYKarolllei cpee;

OCYIIECTBIATh OTOOp MCTOYHUKOB MH(popManuu B VHTEpHETE B COOTBETCTBUU C 33aJJaHHBIM IOMCKOBBIM
3alpocoOM, Ha OCHOBE MMEIOIIMXCS 3HAHMW M MYTEM CpaBHEHMS DPA3IMYHBIX HMCTOYHHUKOB BBIJIENATH
MHpOpMaLHIO, KOTOpas ABJISAETCS IPOTUBOPEUNBOM UM MOKET OBbITh HETOCTOBEPHOM;

UCIOJb30BaTh IPHU BBHINOJIHEHUH YUYEOHBIX 3aJaHUil Hay4yHO--TIONYJSIPHYIO JIMUTEpaTypy (GU3NYECKOro
COJIep’KaHusl, CIIPaBOYHbIE MaTepUalbl, pecypchl ceTu MHTepHET, BIaaeTh nmpuémMamMu KOHCIIEKTHPOBAHMUS
TEKCTa, peoOpa3oBaHus HHPOPMALMU U3 OJHOW 3HAKOBOW CHUCTEMBI B IPYTYIO;

co3/laBaTb COOCTBEHHbIE KpaTKH€ IMCbMEHHBbIE M YCTHBIE COOOLIEHHMS Ha OCHOBE 2—3 MCTOYHUKOB
uHbopManuu (puU3MYECKOro coAep)KaHHs, B TOM 4YHCIE NyOIMYHO JenaTh KpaTKhe COOOLICHUS O
pe3yabTaTax MPOEKTOB WM Y4YEeOHBIX HCCIIEAOBAaHUM, MPU 3TOM TI'PaMOTHO MCIIOJIb30BaTh H3yYEHHBIN
MOHATUIHBIN anmapaT Kypca (PU3MKH, COITPOBOKAATH BBICTYIICHUE MPE3EHTALINEH;



IpU BBHIMOJHEHUH Y4YEOHBIX IPOEKTOB M HCCIENOBAaHMNA pAaCHpenensiTh OOs3aHHOCTH B Tpymie B
COOTBETCTBHHM C IOCTABJICHHBIMHU 3a/la4aMM, CJICAUTH 3a BBHIOJHCHHWEM IIIaHA JEHCTBHUIL, aJeKBaTHO
OLIEHUBATh COOCTBEHHBIM BKJIQJA B  JCATEIBHOCTh TPYMIbI, BbICTPAaMBAaTh KOMMYHHKATHBHOE
B3aUMO/ICHCTBHE, YUUTHIBAs MHEHUE OKPY KAFOIIHX.

K koHmy oOyuenus B 8 kjiacce mpeaMmeTHbIe pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
cOpMHUPOBAHHOCTH y 00YHAIOIMXCS YMEHHH:
UCIIOJIF30BATh MOHATHUS: Macca M pa3Mepbl MOJIEKYII, TEIUIOBOE JBIDKCHHE aTOMOB M MOJICKYJI, arperaTHbIe
COCTOSIHUSI BEILECTBA, KPUCTAUIMYECKHE U aMOp(HbIC Tella, HACBHIICHHBI M HEHACHIIICHHBIA THap,
BIOXHOCTh BO3JyXa, TEMIepaTypa, BHYTPEHHSS OSHEpPrus, TEIUIOBOM [BUraTeib, HICMEHTAPHBIN
AIIEKTPUUECKUI 3apsf], JIEKTPUUECKOE I0JIe, MPOBOJHUKH M JTUDIIEKTPUKU, OCTOSHHBIA 3JIEKTPHUYCCKHI
TOK, MarHUTHOE TI0JIC;
pas3nuyaTh SBJICHUS (TEIUIOBOE PaCIIMpPEHUE U CKaTHe, TeIuIonepeaaya, TEeIUIOBOE paBHOBECHE, CMauYlBaHuUE,
KaIllWJUISIPHBIC SIBIICHUS, UCTIAPEHNE, KOHACH AN, IUIaBJICHUE, KpUCTAIH3aKs (OTBepACBaHUE), KUTICHNUE,
Terionepeiaya  (TEIUIONPOBOIHOCTh, KOHBEKIMS, W3JIyYCHHE), OJIEKTPU3AlMs Tel, B3aWMOJCHCTBHE
3apsi/ioB, JACWCTBUS AJIEKTPHUUECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aWMOJICHCTBHE MAarHUTOB, ICHCTBHUE
MarHUTHOTO TIOJIA Ha MPOBOAHUK C TOKOM, 3JIEKTPOMArHUTHAs MHIYKIHUS) MO ONUCAHUIO MX XapaKTEPHBIX
CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOMINX JaHHOE (PU3HUECKOE SBICHUE;
pacro3HaBaTh NPOSBICHUE W3YYCHHBIX (PU3MUYECKUX SBICHUH B OKpYXKAIOIMIEM MHPE, B TOM 4YHCIE
¢u3nveckne SBICHUS B NPUPOZC: IMOBEPXHOCTHOE HATSHKEHHWE WM KAaNWUISIPHBIC SBICHHUS B IPHPOJIE,
KpUCTaJIbl B npupoje, usinyuenue CoiHIa, 3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa30BaHUE POCHI,
TyMaHa, WHEs, CHera, JJIeKTpUYEeCKHe SBICHHA B arMocdepe, 3JIEKTPHUUECTBO IKHUBBIX OPraHU3MOB,
MarHuTHOE ToJie 3eMid, Apeiid MOIFOCOB, POIb MATHUTHOTO TIOJIS JUTS )KU3HU Ha 3eMile, MOJIIPHOE CHSHUE,
IIPU 5TOM II€PEBOIUTH NPAKTHUYECKYIO 3a/1auy B Y4eOHYIO, BBIICIATh CYIIECTBEHHBIC CBOMCTBA (IIPU3HAKH)
(bU3NIECKUX SBIICHHIA;
OINMCHIBATh W3YyYEHHBIC CBOWCTBA Tell W (PU3MUECKUE SBICHUS, HUCIONB3YsSd (PU3HUYECKUE BEITMYHHBI
(TemmnepaTypa, BHYTPEHHSISI SHEPTHs, KOJMUECTBO TETUIOTHI, YACIbHAS TEIUIOEMKOCTh BEIIECTBA, YACTbHAs
TEIUIOTa IUIABJCHHUS, YAeJbHas TeIioTa MapooOpa3oBaHusi, yiAeldbHas TEIIoTa CropaHHs TOIUIMBA,
KOO(QQUIMEHT TIONE3HOTO JEHCTBHSI TEIUIOBOW MAaIlMHBI, OTHOCHTENbHAs BJIAKHOCTh BO3/AyXa,
AJIEKTPUUECKUI 3aps]], cuia TOKa, JIEKTPUUYECKOE HAIPsDKEHHE, CONPOTUBIIEHUE MPOBOIHMKA, YNEIbHOE
COINIPOTHBIIEHUE BEIIECTBA, PadOTa W MOUIHOCTH JJIEKTPHUYECKOTO TOKA), MPH OINHCAHWH TPABHIBHO
TPAaKTOBaTh (PU3UYECKHI CMBICI MCIIOJIB3YEMbIX BEJIMYMH, 0003HAUEHUS U eIMHUIBI (PU3MYECKUX BEJTUYHUH,
HAXOAUTh (HOPMYIIBI, CBS3BIBAIOIINE NAHHYIO (DU3MUYECKYI0 BEIUYMHY C JPYTHMH BEITUYWHAMH, CTPOUTH
rpadMKy U3yYeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIYNH;
XapaKkTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SIBICHUS M IPOLECCHI, MCIOJb3ys OCHOBHBIE IOJIOKEHHS
MOJICKYJISIPHO--KHHETHYECKOW TEOPHH CTPOCHHUS BEIIECTBA, MPHHIWI CYNEpIO3UIMKA Tojed (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsjaa, 3akoH Oma Juis yyacTka 1emnu, 3akoH J[xoyns—Jlenua,
3aKOH COXpAHEHHs SHEPIHH, TPU ITOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alMCBIBATH €T0
MaTeMaTHYeCKOe BbIPaKECHUE;
OOBSICHATh (PU3UUECKUE TPOLECChl M CBOMCTBA Tel, B TOM YHCIE W B KOHTEKCTE CHUTYyaIUi
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBISBIATH NMPUINHHO-CIICACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHUE
u3 1-2 jormyeckux IaroB ¢ omopoil Ha 1-2 M3yueHHBIX CBOMCTBAa (DU3MUYECKUX SIBICHUH, (PUIUUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEHH;
pemarh pacu€THbIC 3a1aud B 2—3 NEHCTBHS, UCIONB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIONINE (PU3UICCKUE
BEJIMYMHBI: Ha OCHOBE aHAJIM3a YCJOBUS 3aJauyd 3alMChIBaTh KPAaTKOE YCJIOBHE, BBIABISATH HEIOCTATOK
TAaHHBIX JUTS PEUICHUs 3a/1a49H, BBIOMPATh 3aKOHBI M ()OPMYJIBI, HEOOXOAUMBIE /ISl €€ pelIeHus], TPOBOIUTH
pacu€Thl U CPaBHUBATH MOJIyYEHHOE 3HAUeHUE (PU3MUECKON BEIMYMHBI C U3BECTHBIMH JTaHHBIMH;
pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh MpPU MOMOIIM (PU3UYECKHX METO/OB, HCIONIB3YS
OIMCAaHUE HCCICIOBAHMS, BBLICIATH MPOBEPSAEMOE MPEANOJIOKECHNE, OLEHUBATh MPABWIBHOCTH MOPSIKa
MIPOBE/ICHUS HCCIIEIOBAHNUS, 1€1aTh BBIBOBI;
MPOBOJIUTH OMBITHI MO HAOIIOACHUIO (PU3MUECKUX SIBICHUN WM (U3NYECKUX CBOWUCTB TeN (KamMUIIPHBIC
SIBJICHUS, 3aBHCUMOCTD JIaBJICHHS BO3/yXa OT ero o0bhEMa, TeMIepaTypsl, CKOPOCTH TPOIecca OCTHIBAHHUS U
HarpeBaHus MPH M3JIyYEHUH OT L[BETa M3JIydarouiel (IOIJIOIaioiel) TOBEpXHOCTH, CKOPOCTh UCTIapEHUs
BOJIBI OT TEMIIEPATyphl >KUAKOCTH M IUIOMIAM €€ TTOBEPXHOCTH, 3JICKTPH3aLUs TeNl W B3aMMOJCHCTBHE



IEKTPUUECKUX 3apsA70B, B3aMMOAEHUCTBUE IIOCTOSHHBIX MAarHuUTOB, BHM3yalM3allis MAarHUTHBIX MOJIEH
IIOCTOSIHHBIX MAarHUTOB, JEHCTBUS MAarHUTHOTO IOJIS HAa MPOBOJHUK C TOKOM, CBOMCTBA AJIEKTPOMAarHuTa,
CBOWCTBA 3JIEKTPOJBUIATENIl IOCTOSHHOIO TOKa): (OpPMYJIMpPOBATh IPOBEpsEMblEe IMPEANONIOKEHUS,
coOMpaTh YCTaHOBKY W3 MPENJIOKEHHOTO OOOPYIOBaHUS, OIUCHIBATH XOJ ONbITa U (HOPMYyITUPOBATH
BBIBO/IbI;
BBIMOJIHATh MpPSIMbIE HM3MEPEHHs] TEMIIEpaTypbl, OTHOCUTEIbHON BIAXXHOCTH BO3AyXa, CHIBI TOKa,
HANpSDKCHUSI C UCIOJIBb30BAaHUEM aHAJIOTOBBIX NMPUOOPOB M JIaTYMKOB (PU3NYECKUX BEIWYMH, CPAaBHUBAThH
pe3yJIbTaThl U3MEPEHUH C yUETOM 3aJaHHOM a0COJIFOTHON NOTPEIIHOCTH;
IPOBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOM (pu3Mueckod BEIMYUHBI OT APYrod € HUCIOJIb30BAHUEM
IPSIMBIX M3MEPEHUH (3aBUCUMOCTb COIPOTUBIIEHMSI IPOBOJHMKA OT €ro JJIMHBI, IUIOUIAJHM MONEPEYHOrOo
CEUCHMsI U YJIEJIbHOTO COIIPOTHUBIIEHUS BELECTBA IIPOBOJIHUKA, CUIIBI TOKA, UIYIIErO Yepe3 MPOBOAHUK, OT
HalpsDKEHUs Ha IPOBOJHUKE, MHCCIENOBAHUE IIOCIEIAOBATEIBHOIO M NApajUIeIbBHOIO COEIMHEHUI
IIPOBOJIHUKOB): IIJIAHUPOBATh HCCIIEIOBaHHUE, COOMpATh YCTAaHOBKY M BBIIIOJHATH HM3MEpPEHHs, CIeLys
MPEUIOKEHHOMY TUTaHy, (UKCHPOBATH PE3yJIbTAThl MOJYYSHHON 3aBUCUMOCTH B BHJIE TAOIHI] U IrpadUKOB,
JiesIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAaHUS;
IIPOBOJIUTh KOCBEHHbIE H3MEpPEHUs (QU3MYECKUX BelMUYMH (yIelabHas TEIIOEMKOCTh BEIIECTBa,
COIPOTHBIIEHUE NPOBOJHMKA, padOTa M MOILHOCTb 3JEKTPUUYECKOr0 TOKA): IUIAHUPOBATh H3MEPEHUs,
coOMpaTh IKCHEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys NPEAJOKEHHON MHCTPYKIHUH, M BBIUUCIATH 3HAUCHHE
BEJINYMHEI;
coOJII0IaTh MpaBHiIa TEXHUKH OE30MIACHOCTH MPU pabOTe ¢ 1a00paTopHBIM 000y IOBaHHUEM;
XapaKTepu30BaTh NMPUHLUIBI JEHCTBUS U3yUYEHHBIX NMPUOOPOB U TEXHUYECKUX YCTPOMCTB € OMOpPOIl Ha HUX
onucaHus (B TOM 4HCIE: CUCTEMa OTOIUIEHHS JIOMOB, THUTPOMETp, IapoBas TypOuHa, aMIEpMETp,
BOJIETMETP, CYETUMK DJICKTPUYECKOM DSHEPruM, 3IJIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeIbHbIE
ANEKTPONpUOOpsl  (IPUMEPHI), DBJIEKTPUUYECKHE IPEAOXPAHUTENN, SJIEKTPOMArHUT, 3JIEKTPOABUIaTENb
MOCTOSIHHOTO TOKa), UCIOJb3Ysl 3HAHUSA O CBOMCTBaxX (PM3WYECKHUX SBICHUHA M HEO0OXOAMMBIE (pU3MUECKUE
3aKOHOMEPHOCTH;
pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE MPUOOPHI IO CXEMaM M CXEMAaTHUYHBIM
pUCYHKaM (3KUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUraTeNb BHYTPEHHETO CTOPAHUS,
AJIEKTPOCKOII, PEOCTaT), COCTABIATh CXEMbI 3JIEKTPUUECKHUX LENeil ¢ Mocie0BaTeIbHbIM U NapauIeIbHbIM
COEIMHEHHUEM JIEMEHTOB, pa3jnyas yCIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETei;
IPUBOANUTE MPUMEPHI (HAXOAUTh MHPOPMALIMIO O TpUMEpax) MPAKTUYECKOr0 UCMOIb30BaHUS (U3NUECKUX
3HAHUUA B TOBCEJHEBHOM JKM3HM JUIsl oOecnedeHuss Oe30HacHOCTH IpHU oOpalleHHH ¢ NpudopamMu U
TEXHUYECKMMHU yCTPOMCTBAMHU, COXPAHEHUS 3/10pOBbsI M COOJIOZCHUS HOPM 3KOJOIMUYECKOIO MOBEICHHS B
OKpYKarollleil cpese;
OCYIIECTBIATh MOUCK HHPOpMaNUK (U3HUECKOro coaepkaHus B VHTepHeTe, HA OCHOBE HMEHOLIUXCS
3HaHUM M MyTEM CpaBHEHMS JOTIOJIHUTENbHBIX MCTOYHUKOB BBIACIATh MH(POPMALUIO, KOTOpas SBISETCS
MIPOTUBOPEYUBOM U MOXKET OBITH HEJJOCTOBEPHOM;
UCIOJIb30BaTh NPU BBHIMOJHEHUHM Y4YEOHBIX 3aJaHUN HAyYHO--TIOMYJSIPHYIO JIUTEparypy (GU3NYECKOro
COJIEpKaHus, CIIPaBOYHbIE MaTepHalibl, pecypchl cetu MHTepHeT, BlageTh NpuéMaMu KOHCIEKTUPOBAHUSA
TeKcTa, IpeodpazoBaHusl HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/1aBaTh COOCTBEHHbIE IHCHMEHHbIE U KpaTKHe YCTHbIe cooOuleHus, o0oOmas uHbopManuo u3
HECKOJIbKUX HMCTOYHHMKOB (PM3UYECKOTO COJEpKAaHMSA, B TOM 4YHCIE MyOIMYHO MPEACTABIATH PE3yJIbTaThl
MPOEKTHON WJIM UCCIIEOBATENbCKON JEATEeIbHOCTH, NHpPU 3TOM TIPaMOTHO HCIOJb30BaTh H3yUEHHBIH
MOHATUIHBIN anmapaT Kypca (PU3MKH, CONTPOBOKAATH BRICTYIUJICHHUE MPE3eHTallNeH;
IIPU BBIMOJHEHUH YUeOHBIX TPOEKTOB M UCCIIEOBAaHUN (PU3NYECKUX MPOLIECCOB pacIpeeNnaTh 0013aHHOCTH
B TpyNIIE€ B COOTBETCTBUM C IIOCTABJIEHHBIMM 33Ja4aMH, CIEAUTH 32 BBINOJIHEHMEM IUIaHA JIEHCTBUN U
KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHMBATH COOCTBEHHBIH BKJIAJA B JAEATEIBHOCTH TPYIIIBI, BHICTPAUBAThH
KOMMYHUKaTHBHOE B3aUMOJAEHCTBUE, IIPOSBIISIsl TOTOBHOCTh pa3peliaTh KOH(IUKTHL.

K koHiy oOyueHus B 9 kjiacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:
UCIOJb30BaTh MOHATHUA: CHCTEMa OTCYETa, MaTepualibHas TOYKA, TPAEKTOPUSA, OTHOCHUTEIbHOCTb
MEXaHUYECKOro JBUXKEHMdA, Aedopmanus (ynpyras, IUIaCTHYecKas), TPEHHUE, LEHTPOCTPEMUTEIbHOE
YCKOpEHHE, HEBECOMOCTb M MEPerpy3Kd, LEHTP TKECTH, aOCONIOTHO TBEPAOE TENO, LEHTP TSKECTH



TBEPAOrO Tejla, paBHOBECHE, MEXaHWYECKHE KOJeOaHWs W BOJHBI, 3BYK, HH(Pa3BYK U YIbTPa3BYK,
ANIEKTPOMArHUTHBIC BOJHBI, IIKAla JJIEKTPOMATHUTHBIX BOJH, CBET, OJNM30PYKOCTh M JaTbHO30PKOCTD,
CHEKTpPbI UCITYCKAHUS U TIOTJIOIICHUS, albda-, 6eTa- U raMMa-u3IyueHus, U30TOMbI, sAepHas SJHEPIeTHKA;
pa3nuyath SBICHUS (paBHOMEPHOE M HEpPaBHOMEpPHOE MPSIMOJIMHEHHOE [BUKEHHE, PAaBHOYCKOPEHHOE
NpSMOJIMHEIHOE JBW)KEHUE, CBOOOJHOE TMaJeHHE TeJ, pPAaBHOMEPHOE [BM)KEHHE II0 OKpPY)KHOCTH,
B3aMMO/ICIICTBUE TeJ, PEaKTUBHOE JBIKEHUE, KOJeOaTeIbHOE IBUKEHUE (3aTyXarolllhe W BbIHYXKJICHHbIC
Kosie0aHus), PE30HAHC, BOJHOBOE JBIDKEHHE, OTpPaKEHHE 3BYyKa, NPSMOJIMHEWHOE paclpoCTpaHEeHHUE,
OTpaXKeHHE U TPEIOMIICHHE CBETa, MOJIHOE BHYTPEHHEE OTPa)KEHUE CBETa, pasfiokeHue Oeyoro ceera B
CIEKTp M CJIO)KEHHE CIEKTPAJbHBIX IIBETOB, MAHMCIIEPCHUS CBETA, CCTECTBEHHAs PaJUOAKTUBHOCTS,
BO3HHUKHOBEHHUE JIMHEHYATOro0 CHEKTpa M3Iy4YeHHs) IO OMHUCAHUIO MX XapaKTePHBIX CBOWCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

pacro3HaBaTh NPOSBICHUE HW3YUYEHHBIX (U3NUYECKUX SBJICHUNH B OKpYXKalolmleM MHpe (B TOM 4YHCIE
¢busnueckue SBICHUS B IPUPOJIE: TPUIUBbI U OTJIMBHI, IBHKeHUE T1aHeT COIHEYHON CUCTEMBbl, PEaKTHUBHOE
JBIKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB >KMBOTHBIMH, 3EMJICTPSICEHHE, CEHCMHYECKHE BOJHBI,
I[yHAaMH, 53XO0, IIBETa TeJI, ONTHYECKHE SBJICHHUS B TMPUPOJE, OHOJIOTUYECKOE [AEWUCTBHE BHUAMMOTO,
yIbTPa(HUOIIETOBOTO U PEHTTEHOBCKOTO HM3IIyUYEHHH, €CTECTBEHHBIM PaJMOaKTUBHBIA (OH, KOCMHYECKUE
JTy4Yd, PaJUOAKTHUBHOE H3IIyYCHHE MPHUPOAHBIX MHHEPAIOB, ACHCTBHE PAIUMOAKTHBHBIX H3IYYCHHH Ha
OpTaHu3M YeJIOBeKa), MPH ITOM MEPEBOJUTH MPAKTHYECKYIO 3a/a4y B YU€OHYIO, BBIICIATH CYIIECTBCHHbIC
cBoOlcTBa (IpU3HAKHN) (PU3UUYECKHUX SBJICHUIA;,

OIHCHIBATh U3YYCHHBIE CBOMCTBA Tel U (PU3NYECKHUE SBICHUS, UCIONB3Ysl (PU3NYECKUE BETUUHUHBI (CpeaHss
Y MTHOBEHHAsi CKOPOCTb TeJIa IPU HEPAaBHOMEPHOM JBIDKEHHH, YCKOPEHUE, TIEpeMEIICHNE, My Th, YTIIOBas
CKOPOCTb, CHUJIa TPEHHUs, CHJIa YIOPYTOCTH, CHJia TSHDKECTH, YCKOpEHHE CBOOOJHOTO MaJCHUs, BEC Tela,
UMIIYJIbC TeJa, UMITYJIbC CHJIBI, MEXaHW4eckas paboTa W MOIIHOCTb, MOTCHLIHUAIbHAS JHEPTUs Tea,
MOIHATOTO HaJ MOBEPXHOCTHIO 3€MJIH, MMOTEHIMAbHAS SHEPTUS CKATOUW MPYKUHbBI, KHHETUYEeCKasi YHEPTus,
MOJTHAsI MEXaHW4eCKasi DHEPTHsl, IEPHOJ U YacTOTa KoJeOaHHid, IJIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTA
TOHa, CKOPOCTh CBETa, IIOKa3zaTeidb TMPEIOMICHHUS Cpelbl), TpHU OMHCAHWU TPABUIBHO TPAKTOBATh
(bU3NIEeCKUN CMBICT MCTIONIB3YyEMBIX BEIMYUH, 0003HAYCHHUS M €AWHUIB (PU3MUYECKUX BEITUYWH, HAXOIUThH
(GbopMyIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BETUYHMHY C JIPYTUMH BEIUYHMHAMH, CTPOUTH Tpaduku
M3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOIMCTBA Tell, (PM3NUYECKHE SBICHHS U MPOIECCHI, HCIONB3YsI 3aKOH COXPAaHEHUS SHEPTHH,
3aKOH BCEMHUPHOTO TATOTEHUS, IPUHIIUI CYTIEPIIO3UIIUY CUJI, TPUHIIUII OTHOCUTENbHOCTH ["anuies:, 3aKOHBI
HeroToHa, 3aKOH COXpaHEHHUs MUMITYJIbCA, 3aKOHBI OTPAKECHUS W MPEJIOMIICHHS CBETa, 3aKOHBI COXPAaHEHHS
3apsA0BOTO U MAacCOBOTO 4YHCET MPU SIEPHBIX PEaKIUsX, MPU ITOM JaBaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHA M 3alTUCBIBATh €T0 MAaTEeMaTHYECKOE BBIPAKECHHE;

OOBSICHATh (PU3UYECKHE TPOLECCHl M CBOWCTBA TEJI, B TOM 4YHCI€ W B KOHTEKCTE CHUTYaIlHi
MPAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABISATH MPHUNHHO--CIICICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHNE
u3 2-3 JOTUYECKUX IIaroB C OMOpod Ha 2—3 U3YYEHHBIX CBOWCTBA (DU3MYECKHX SBICHUH, (QU3UUECKUX
3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacu€THbIe 3a7a4u (ONUparoUIfecs Ha CUCTEMY U3 2—3 ypaBHEHHII ), UCIIOJIB3YS 3aKOHBI U (hOPMYIIbI,
CBsI3bIBatONME (pU3MUECKIe BETHMUMHBI: HA OCHOBE aHAIM3a YCIIOBUS 33/1a4 3alUChIBATh KPATKOE YCIOBHE,
BBISIBIISITh HEIOCTAIONINE WM W30BITOYHBIC JTaHHBIE, BHIOMPATh 3aKOHBI M (OPMYIIBI, HEOOXOAMMBIE IS
pellieHus, MPOBOAUTH Pac4Y€Thl M OILEHUBATH PEATUCTUYHOCTh IMOJNYYEHHOTO 3HA4YeHHs (UIUYECKOU
BEJTMYHHEI;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PEHIMTh TP MOMOINM (U3WIECKHX METOMOB, HCIOIB3YS
OMKCaHUE WCCIEOBAHUS, BBIICIATh MPOBEPSIEMOE MPEANOI0KEHUE, OIEHUBATh MPABUIBLHOCTh TOPSIKA
MIPOBEJICHUS MCCIIE0BAHNUS, AeNIaTh BBIBO/IbI, HHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOIEHUN U OIBITOB;
MPOBOJIUTH OTMBITHI 1O HAOMIOJACHHUIO (U3MYECKUX SBICHUM WM (DU3NYECKUX CBOMCTB TeN (M3yUCHHE
BTOpOTO 3aKoHa HpI0TOHA, 3aKOHA COXpaHEHHs YHEPrUH, 3aBUCUMOCTh MEpHoAa KOoleOaHUi MPYKUHHOTO
MasiTHUKa OT MAacchl Ipy3a U >KECTKOCTH MPYXKUHBI M HE3aBHUCUMOCTbh OT aMIUIMTYAbl MaJlbIX KoJieOaHUH,
NpSMOJIMHEIHOE paclpoCTpaHEHHE CBeTa, pPa3NIoKEHHE Oeloro cBeTa B CHEKTpP, H3Y4YCHHE CBOMCTB
M300pakeHUs B TJIIOCKOM 3€pKajie ¥ CBOMCTB M300paKeHUs MpeaMeTa B coOMparoliei JTiuH3e, HabtoIeHHe
CIUIONIHBIX ¥ JIMHEHYATHIX CIIEKTPOB M3IyUEHHs): CAMOCTOSTENILHO COOMPATh YCTaHOBKY M3 H30BITOYHOTO
Habopa 060pyI0BaHMsl, OUCHIBATH XOJ OIBITA U €r0 Pe3ybTaThl, HOPMYIHPOBATH BHIBOIbL;



MPOBOJUTH MPU HEOOXOIMMOCTH CEpHUIO MPSIMBIX M3MEPEHHH, ONpeenss cpelHee 3HAaUeHUE H3MEepsIeMOi
BeMM4YuHBl ((OKYCHOE pacCcTOssHHE coOuparomeld JIMH3BI), O00OOCHOBBIBATH BBIOOp CHOCO0A H3MEPECHHS
(M3MepUTETHLHOTO IPUOOPA);

MPOBOJIUTH HCCIECIOBAHNE 3aBUCUMOCTEH (PM3MUECKUX BEITUYMH C HCIOJIB30BAHUEM TPSMBIX H3MEPEHHMA
(3aBUCUMOCTh TMYTH OT BPEMEHHM NpPU PaBHOYCKOPEHHOM JIBIXKEHUHM 0e3 HayallbHOM CKOPOCTH, Mepuoja
KoJIeOaHUH MaTeMaTHYECKOTr0 MAasTHUKA OT JUIMHBI HUTH, 3aBHCHMOCTH YIJIa OTPaKEHHs CBETa OT yria
MaJeHus U yriia MpesioMIICHUs OT yria MajeHus): MIaHUPOBaTh UCCIIEI0BAaHUE, CAMOCTOSATEIBHO COOMPATh
YCTaHOBKY, (PMKCHPOBATh Pe3yJbTaThl MOJYYEHHON 3aBHCUMOCTH (PM3NYECKUX BEIWYHH B BUAE TAOIUI U
rpaduKoB, JeNaTh BBIBOBI [0 pE3yJIbTaTaM UCCIICIOBAHMUS;

MPOBOANTH KOCBEHHBIE H3MEpEeHUs (PU3MUECKUX BEIMYUH (CPEAHSIsl CKOPOCTh M YCKOpEHHE Teja Mpu
PaBHOYCKOPEHHOM JIBMJKCHHH, YCKOPEHHE CBOOOJHOTO MAaJCHHS, >KECTKOCTh MPYKUHBI, KOIPHHUIIUCHT
TPEHHsI CKOJIbKEHUS, MeXaHu4ecKasi padoTa U MOIIHOCTh, YaCTOTa U MEPUOJ KOJeOaHU MaTeMaTHuYecKoro
U TPYKUHHOTO MAasTHUKOB, ONTHYECKAas CHja COOMPAIOUICH JIMH3BI, PAJUOAKTUBHBIA ()OH): IUIAHUPOBATH
U3MepeHus, coOupaTh HKCIEPUMEHTAIbHYI0 YCTAHOBKY M BBIMOJIHATH M3MEPEHUS, CIEIys MPeaaoKeHHOM
WHCTPYKIIMY, BBIYMCIATh 3HAYCHHE BEIMYMHBI M aHAIM3MPOBATH IOJTYYEHHBIE DPE3YJIbTAaThl C YYETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHU;

cOOJIOAATh MpaBUiIa TEXHUKHM 0€30MaCHOCTHU MpHU padoTe ¢ J1abopaTOPHBIM 000PYIOBaAHUEM;

pa3nuyaTth OCHOBHBIC NPU3HAKH HM3YYCHHBIX (H3MUECKUX MOJENei: MarepuanbHas TodKa, aOCOJIOTHO
TBEpPAOE TENI0, TOUCYHBIH MCTOYHUK CBETA, JIyd, TOHKAsl JIMH3a, TUIAaHETapHas MOJETb aToMa, HYKJIOHHAs
MO/IENIb aTOMHOTO S/1pa;

XapaKTepu30BaTh NMPUHLIUIBI JEHCTBUS U3yUYEHHBIX NMPHOOPOB M TEXHUYECKHUX YCTPOMCTB C OMOPOIl HAa HUX
onucaHus (B TOM YHCIE: CIUIOMETP, JaTYMKHU MOJOKEHUS, PACCTOSHUS U YCKOPEHHS, paKkeTa, 9X0JI0T, OYKH,
MEPUCKOTI, OoTOoanmapaT, ONTHUYECKUE CBETOBOJIBI, CIIEKTPOCKOI, TO3UMETP, Kamepa BuibcoHa), nCnomb3yst
3HaHUS O CBOMCTBAaX (PM3UYECKUX SBJICHUN U HEOOXOAUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCMOJb30BAaTh CXEMBbl M CXEMATUYHbIE PUCYHKHM M3YUYEHHBIX TEXHHUYECKUX YCTPOWCTB, MU3MEPUTEIBHBIX
nprOOPOB U TEXHOJOTHUECKUX MPOIECCOB MPU PEUICHUH y4eOHO--TIPAKTUIECKHUX 33134, ONTHYECKUE CXEMBI
U1l IOCTPOEHUS N300paKeHUH B TUIOCKOM 3€pKajie U cOOMparoliel JI1H3e;

IPUBOANUTH MPUMEPHI (HAXOAUTh MHPOPMALIMIO O TpUMEpax) MPAKTUYECKOTO MCMOIb30BaHUS (PU3NUECKUX
3HAHUWA B TOBCEJHEBHOW JKM3HMU JUIsl oOecrieueHuss O0€30MacHOCTH MpU OOpalleHuH ¢ NpudopamMu U
TEXHUYECKMMHU yCTPOMCTBAMHU, COXPAHEHHUS 3/10pPOBbsI U COOJIOACHUS HOPM 3KOJOIMYECKOrO MOBEACHUS B
OKpYKarollleil cpese;

OCYIIECTBIISATH TIOMCK MHPOpPMALIUU (HU3UIECKOTO cojiepkaHus B IHTepHETE, CaMOCTOSITETHHO (OPMYITHPYS
MIOUCKOBBIN 3alpoC, HAXOAUTh IyTH ONpPEAETCHUsl JOCTOBEPHOCTU MOJTY4YEHHOW MH(POpPMALMU HAa OCHOBE
MUMEIOIINXCS 3HAHUH U JIOTIOTHUTEBHBIX HCTOUHUKOB;

WCTIOJIB30BaTh TPHU BBHINTOJHEHUH YUYEOHBIX 3aJlaHUil HAy4YHO--TIONYJLSIPHYIO JIHTEPATypy (U3UIECKOTO
COJIep KaHusl, CIIPaBOYHbIE MaTepHajbl, pecypchl cetu VHTepHeT, BiafeTh NpuéMaMyu KOHCIIEKTUPOBAHMS
TeKcTa, IpeodpazoBaHusl HHGOPMAIIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3llaBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBE WH(pOpPMAIMU W3 HECKOJIBKUX
WUCTOYHUKOB (PH3MUECKOTO COACp)KaHUs, MyOIMYHO TPEACTABIATh pE3yJIbTaThl MPOSKTHOW WM
HCCIIEIOBATENBCKON JIeSTENbHOCTH, P 3TOM I'PaMOTHO HCIOJIB30BaTh M3YUYEHHBIH MOHATUHHBIN ammapar
M3ydaeMoro paszena (GU3WKH M COMPOBOXKIATh BBICTYIUICHHWE MpE3CHTAIel ¢ y4€ToM OCOOCHHOCTEH
ayJUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Kosau4vecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontpoapnbie Ipakruieckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype

Pa3nen 1. ®u3uka u e€ poJib B MO3HAHUHN OKPY:KAKIIET0 MUPa

11 ®dusnka - HayKa o MPUPOJIe 2 BH6H_HOTeKa HOK
https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK

12 PH3HYECKAE BETHHMHbI 2 . https://m.edsg).ru/?f416194

1.3 EcTtecTBeHHOHAYYHBII METO]T TO3HAHUS 2 1 ubmiorexa [JOK
https://m.edsoo.ru/7f416194

Hroro mo paszneny 6

Paznea 2. [leppoHauyanbHble CBeleHUS O CTPOEHHMH BellecTBa

2.1 CtpoeHue BelecTa 1 Bubmaorexa HOK
https://m.edsoo.ru/7f416194

JIB>keHue U B3aUMOICCTBUE YaCTHUII 2 1 bubnuoteka [JOK
BEIIIECTBA https://m.edsoo.ru/7f416194

2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 Eubmiorexa LJOK
https://m.edsoo.ru/7f416194

Hroro no pazueny 5)

Paznen 3. /IBu:keHune U B3auMo/ieiicTBHeE Tel
bu6mmoreka [IOK

3.1 Mexarreckoe ABIKCHAE 3 https://m.edsg).ru/?f416194
bu6mmorexa [IOK

32 Muepuuis, macea, IIOTHOCT 4 . https://m.edsgj.ru/7f4l6194
bubnnoreka K

33 | Cuna. Bt cun 14 L 2 httgs://%éedsic.)ru/ﬁ416194

Hroro mo pazueny 21

Paznea 4. /laByienne TBEPABIX TeJl, )KMAKOCTEH U ra3oB

41 Hasnenue. [lepenaya nqaBneHus TBEPALIMU 3 bu6mmoreka [IOK

TCJIaMU, )XUAKOCTAMMA M ra3aMu

https://m.edso0.ru/7f416194
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bubmuoreka [JOK

4.2 JlaBIICHHE KHAKOCTH > https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK

4.3 ATmoceproe asienne 6 https://m.edsoo0.ru/7f416194

44 JlelicTBUE )KUJIKOCTH U Ta3a HA MOTPYKEHHOE B 7 3 bubmuorexa [JOK

' HUX TEJO0 https://m.edsoo0.ru/7f416194

Hroro no pazueny 21

Pasnea 5. PaGora n MOIIHOCTB. JHeprus
bubmuorexa [JOK

51 Pabora u momgocTs 3 . https://m.edsoo0.ru/7f416194
bubmuorexa [JOK

52 Hpocthie MeXaHH3MEI > ! https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK

53 Mexaiecias sHeprus 4 . https://m.edsoo0.ru/7f416194

Hroro no pazueny 12

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12
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8 KVIACC

KoauuecTBo 4yacoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/m S——— Beero KOﬁHTpO.HbeIe HpﬁaKaneCKne 0Bpa3oBATETBHbIE
padoThI padoTsI pecypcb

Pa3nea 1. TemioBble siBjIeHUSA

1.1 CtpoeHue u CBOIMCTBA BEIECTBA 7 1 ﬁggg_l;l/(;eeﬁlsiorﬁﬁ f4181ce
bubmmoreka [JOK

12 Terole nporeccy! 21 . > https://m.edsc])Jé).ru/7f418lce

Hroro no pazueny 28

Pazneun 2. DiiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS

21 DneKkTpuyecKue 3apsiibl. 3apsyKEHHBIE Tella U 7 1 bubnnorexa [JOK

' UX B3aMMOJCHCTBHE https://m.edsoo.ru/7f4181ce

2.2 IToCTOSTHHBIN 3JIEKTPUYECKHI TOK 20 1 7 E{tlgg?/(;:ee%iiorﬁﬂ f4181ce
bubmmoteka IIOK

2.3 MarHuTHbIC SIBJICHHS 6 1 15 hitps://m.edso0.ru/7f4181ce
bu6nmorexa LIOK

2.4 QHGKTpOMaFHI/ITHaSI MHAYKIHA 4 https://m.edsoo.ru/7f4181ce

Hroro mo pasneny 37

PesepBHOE Bpems 3

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5
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9 KJIACC

KosnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m — Beero KOﬁHTpOJ‘IbHLIe Hpgucnmecxne 0BPA30BATETbHBIE
padoThI padoThI pecypesi
Pazgen 1. Mexannueckue siBJICHUS
11 MexaHn4eCKOe JBMIKEHUE U CIIOCOOBI €TI0 10 1 1 bubnunorexa LIOK
' OIHMCAHUS https://m.edsoo.ru/7f41a4a6
. bub6nmoreka [IOK
12 BaamvojeicTRHe TeT 20 L 3 https://m.edsoo.ru/7f41a4a6
bubnunoreka LIOK
13 3axombt coxpanenus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pazgen 2. Mexann4yeckue KoJe0aHus M BOJHBI
bubnuoreka [{OK
21 Mexareckne konebars ! 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
2.2 MexaHnueckue BOJIHBL. 3BYK 8 1 3 hitps://m.edsoo.ru/7f41ada6
Hroro no pazueny 15
Pa3gen 3. DiieKTpOMarHuTHOE 1MoJie ¥ 3JIeKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIE U 6 2 bubmuoreka [IOK
' ANIEKTPOMAarHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 6
Paznea 4. CBeroBble siBJIEHUS
bubmmoteka IIOK
4.1 3aKOHBI PacIPOCTPAHCHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.2 JIMH3BI ¥ oNTHYECKHUE TPUOOPHI 6 3 hitps://m.edsoo.ru/7f41ada6
but6mmorexa [IOK
4.3 Paznoxenue 6e10ro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no paszneny 15
Pa3pnen 5. KBaHTOBBIC SIBJICHUSA
5.1 Hcnyckanue v morioneHue cBeTa aToMOM 4 1 bu6muoreka [IOK



https://m.edsoo.ru/7f41a4a6
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https://m.edsoo.ru/7f41a4a6
Bubmuoreka IIOK
5.2 CTpocHue aToMHOro 57pa 6 1 https://m.edsg).ru/7f4la4a6
bu6nunorexa LIOK
5.3 SInepHble peaknun 7 1 https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pa3znea 6. [loBTOpUTEIHLHO-00001HAKO NI MOYJIb
[ToBTOpEeHME M 000OIIIEHNE COMEPIKAHUS 9 2 bu6nmorexa [IOK
Kypca ¢u3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro mo paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 102 27 ‘



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

7 KJIACC
N KoJsmn4yecTBo 4acoB JIeKTPOHHBbIE HU(POBHIE
W Tema YpoKka Beero KO]—[TpOJ][,]—[])]e HpaKTuquKne OﬁpaSOBaTeJILHbIe
padoThI padoThI pecypcel
1 ®dusnka — Hayka o npupoze. SBienus 1
MIPUPOJIBI
2 OuznyecKue sIBICHUS 1
3 Ou3nyecKue BEIMYMHBI U X U3MEPEHHE 1
VYpok-uccnenoranue "M3mepenue
4 TEMIIEpaTypbl IPU MOMOLIH KHIKOCTHOI'O 1 1
TEPMOMETpA U JaTYUKa TeMIepaTyphl"
Meroasl Hay4yHOrO 1o3Hanus. OnucaHue bu6mmoreka [IOK
5 . . 1 :
(bHU3MUECKHX SBJICHUH C TIOMOIIBIO MOJIEIeH https://m.edsoo.ru/ff09f72a
VYpok-uccnenoanue "[IpoBepka runoTessl:
6 JAbHOCTH MOJIETA [IapuKa, MyIEHHOTO 1 1
TOPU30HTANILHO, TEM OO0JIbIIIE, UeM OO0JIbIle
BBICOTA ITycKa"
7 Crpoenue BemiecTBa. ONBITH, JOKA3bIBAIOIINE 1 bubnuotexa [JOK
JMCKPETHOE CTPOCHHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a
8 JIBr>xeHne 4acTHIl BEIISCTBA 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenoanue «OMNbITHI 11O 1 1
HaOII0JIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B)»
10 ArperaTHble COCTOSIHUS BEILIECTBA 1
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.
11 O06001meHue 1o ;)asﬂeny «HepBOHaqanLHJiIe 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0a0378
CBEICHHSI O CTPOCHHH BEII[ECTBA»
Mexanuueckoe nBrxkeHne. PaBHomepHoe u bubnnorexka [JOK
12 1 .
HEpaBHOMEPHOE JIBUKEHHE https://m.edsoo.ru/ff0a05c6
bu6mmoreka [JOK
13 CiopocTs. EAHHIle! ckopoCTH . https://m.edso0.ru/ff0a079c
14 Pacuer nyTH ¥ BpeMeHU IBHKEHUS 1 bubnnorexa [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
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https://m.edsoo.ru/ff0a0378
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https://m.edsoo.ru/ff0a0ae4

15 Nueprusa. Macca — Mepa HHEPTHOCTH T bubmorexa LIOK
https://m.edsoo.ru/ff0a0c10
[TnoTHOCTH BemecTBa. Pacder Macchl M 00beMa bubmuorexa [JOK
16 .
TeJa 10 €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEIIa
18 Pemenue 3amgad mo reme "IlnoTHOCTH bubmuorexa [JOK
BenecTna" https://m.edsoo.ru/ff0al23c
19 Cuna Kak XxapakTepuCTHKa B3aUMOJICHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
JlaboparopHas pabora «3ydenune
20 3aBUCUMOCTH PacTsDKeHH (Iedopmarun)
MIPYXKUHBI OT IPHJIOKCHHOUN CHITBDY
21 [[SIBnenue TsroTenus. Cuiia TSXKECTH
|y et e e e Busorea 101
" https://m.edsoo.ru/ff0al778
TSKECTH
23 Cuna TsKecTH Ha IpyruX IUTaHETax. bubnuoreka [IOK
dusnyeckue XapaKTePUCTHKH TIaHET https://m.edso0.ru/ff0a1502
bu6mmoreka [IOK
24 Mswepere ci. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bu6nmoreka [JOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
26 CrnoskeHue IByX CHJI, HalPaBJIEHHBIX 110 OJTHON bubnuorexa [JOK
npsiMoii. PaBHOIEHCTBYOIIIAsT CHUT https://m.edsoo.ru/ff0ala70
27 Pemenue 3amgad no teme "PaBHOEHCTBYOIIAS
cun"
o8 Cuna Tpenus u e€ BuAbl. TpeHue B Npupoje u bubnmoreka [JOK
TEXHHKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3yuenue
29 3aBUCHMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT bubnmnoreka [JOK

CHJIBI IaBJICHUA U XapaKTEpa
COIIPHUKACAIOIIUXCA HOBCpXHOCTGﬁ»

https://m.edsoo.ru/ff0alcc8
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Pemenue 3aa4 Ha OIPCACIICHUC

30 PaBHOJICHCTBYIOIIEH CHJIIBI
| s o B, B LOK
N ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOJEHCTBYIOIIAS CHIDY
KonrponsHas pabora no remam:
«MexaHndyeckoe ABMKeHHe», «Macca,
32 IUIOTHOCTBY, «Bec Temay, «I'padudeckoe
n3zo0paxenue cuimy, «CUib.
[IpoMeKyTOUYHBIN KOHTPOJIb
33 Japnenne. CriocoObl yMEHBIICHHUS U bubnnorexa [HOK
YBEIUYEHUS TABICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBnenue rasza. 3aBUCUMOCTD JaBJICHUS ra3a bubnnoreka [JOK
OT 00BEMa, TeMIeparypsbl https://m.edsoo0.ru/ff0a2376
35 Ilepenava naBieHus TBEPABIMU TEIAMU, bubnnorexa [HOK
KUIKOCTSIMM M razaMu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaBiieHue B )KHJIKOCTH U ra3e, BBI3BAHHOE bubnnoreka [JOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3aga4d no teme «JlaBienue B bu6mmoreka [JOK
YKUJIKOCTH U rase. 3akoH [Tackais» https://m.edsoo.ru/ff0a2826
bubnuotexa [JOK
38 Coobmarommecs cocy et https://m.edsi.ru/fanZQ?O
39 I'mnpaBnuuecknii mpecc buommorexa LIOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [1opiiHeBOH KUIKOCTHBIN HACOC
a1 ATtMocdepa 3eMiu ¥ IPUUUHBI €€ bubnnoreka [JOK
CYIIICCTBOBAHHS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3ayxa. ATmMocdepHoe aBieHne Etytlgﬁl?r?e?sic.)rﬁlfanZbSa
43 N3mepenune atmocdepHoro aaBieHus. OmbIT bubnmoreka [JOK
Toppuuenin https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTb aTMOC(HEPHOTO TaBJICHHS OT bubnnorexka [JOK
BBICOTHI HaJl YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepoun. AtmochepHoe gaBieHne bubnmnoreka [JOK

Ha pa3IM4YHbIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenwue 3anay mo Teme " AtmochepHoe

46 "
JIaBJICHUE
47 JlelicTBuE )UJKOCTH U Ta3a HA MOTPY>KEHHOE B bubmuorexa [JOK
HUX TeJ0. ApXHMeI0Ba CUlia https://m.edsoo.ru/ff0a3276
o | s oo [ momosanox
’ https://m.edsoo.ru/ff0a33fc
TEJ0, HOTPYKEHHOE B )KUJIKOCTh
JlaGopaTopHas paboTa 1o Teme
49 «HMccrnenoBanue 3aBUCHMOCTH Beca TeJia B 1 bubmuorexa [JOK
BOJIE OT 00BbEMA MOTPYIKEHHOMN B KUIAKOCTh https://m.edsoo.ru/ff0a3514
YacTH TeJla»
bubnuorexa [JOK
S0 Hnaase Ten https://m.edséf).ru/fan3a96
JlaboparopHas padota "KoHCcTpynpoBaHue
o1 apeoMeTpa WM KOHCTPYHUPOBAHUE JIOJAKU U 1
omnpezeneHue e€ rpy3onoabEMHocTu"
52 Bosyvommasarion, ¢lancne rmepon 1o buGanorexa LIOK
. ’ ’ https://m.edsoo.ru/ff0a3654
KHUJKOCTEH U Ta30B»
53 Kontponbnas padota no teme «JlaBienue
TBEPABIX TN, KUAKOCTEH U Ta30B»
bu6nmoreka [JOK
>4 Mexanmeckas pabora https://m.edsoo.ru/ff0a3f82
bubnuorexa [JOK
55 MomiHocTh. EquHuUITE MOITHOCTH https://m.e dS(I)_f).ru /6602382
56 VYpok-uccnenoBanue "PacyéT MOIIHOCTH, 1
pa3BUBaeMoM IpHU MoaABEME 110 JiecTHULE"
57 [Ipocteie Mexanu3msl. Peryar. PaBHOBecHue cuit
Ha pblyare
S8 Taopatopnan pacora dliccrenonaic 05~ bubmorerallOK
. https://m.edsoo.ru/ff0a478e
yCIIOBUI paBHOBECHSI pbIUaray
59 Pemenne 3agaq mo teme «YcCnoBus bu6mmorexa [IOK
PaBHOBECHSI phlyara https://m.edsoo.ru/ff0a48a6
60 KoaddurmeHT moie3noro aeicTBus 0.5
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Mexanu3ma. Jlaboparopuas pabota
«3mepenue KII/] HakKJIOHHOM MIOCKOCTH»

61 Pemenue 3agau mo treme "Padbora, MOIIHOCTD, 1 bu6mmoreka [IOK
KITa" https://m.edsoo.ru/ff0a4c48
62 Mexanunueckas sHeprusi. Kunetnueckas u 1 bubmuorexa [JOK
NOTEHIIMAIIbHAS DHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHEHUsI MEXaHMUECKOW YHEPTUn 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIPEIEICHHE
64 U3MEHEHUS KHHETUUYECKOU Y OTEHIIMAIbHON 1 1
SHEPrUM MPU CKAThIBAHUU TeJIa 10 HAKJIIOHHON
IJIOCKOCTH"
KonTponbnas pabota o teme «Pabora u
65 MOIIHOCTh. DHeprus» ['omoBas 1 1
MIPOMEXKYTOUHAs! aTTECTALUS
66 PesepBHylit ypok. PaGota ¢ Tekctamu 1o Teme 1 bubnnoreka [JOK
"MexaHH4YeCKoe JABHKEHHUE" https://m.edsoo.ru/ff0a4ee6
67 PezepBHblil ypok. PaboTta ¢ TekcTamu 1o Teme 1 bubnuoreka [IOK
"JlaBieHue TBEPABIX TEJ, )KUIAKOCTEH 1 ra30oB" https://m.edsoo.ru/ff0a4ffe
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme
68 " N 1
Pabora. MoutHocTs. DHeprus
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 3 12
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8 KJIACC

KoanyecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne
/i Tema ypoka Beero KonTpoabuble IlpakTnyeckue o0pasoBaTejbHbIe
padoTbI padoTbl pecypcbl
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO- Bubsmorexa LIOK
1 KHHETHYECKOW TEOPUHU U X ONBITHBIC 1 .
e https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJIEKYJ 1
Monenu TBEPAOTO, KUAKOTO U ra3000pa3HOro
3 coctosaHui Bemectsa. OObACHEHNE UX CBONWCTB 1 1;36;1_17/%6;1&)05/1:1:0615 406
Ha ocHoBe MKT PR '
4 Bxo1HO KOHTPOJIb 1 1
5 Kpucranmmmaeckue u amopdHbie Tena 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0a5800
6 CmaunBaHue U KallWJUISIPHOCTb. 1 bubnnoreka [JOK
[ToBepXHOCTHOE HATSHKEHUE https://m.edsoo.ru/ff0a5530
7 TemnnoBoe pacHIMPEHHUE U CKATHE 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a5a26
8 Temmnepatypa. CBsI3b TEMITEpPaTyphl CO 1
CKOPOCTBIO TETIOBOTO JIBUYKEHUS YaCTHI]
9 Buytpennsist sneprus. CriocoObl U3MEHEHUs 1 bubnnorexa [JOK
BHYTPEHHEH SHEPTUr https://m.edsoo.ru/ff0a5c60
bubmmoteka IIOK
10 Brer Temonepeatin . https://m.edsoo.ru/ff0a6412
VYpoxk-koHdpepenuus "[IpakTuueckoe BuGmmotexa LIOK
11 HCIIO/Ib30BAaHNE TEIUIOBBLIX CBOMCTB BEIIECTB U 1 1 hitps://m.edso0.ru/ff0a65c0
MaTepHaJoB B LENIAX dHEprocoepekeHus " — '
12 KonuuectBo TemnoTel. Y aenbpHas 1 but6mmorekxa [IOK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TeroBoro 6ananca. TermiooOMeH 1 bubnmnorexa [JOK
U TEIIOBOEC PABHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota "HccnenoBanue
14 SIBJICHUS TETNIOOOMEHA MPU CMEIINBAHUT 1 1 bubmorexa LIOK

XOJIOAHOM U Topsiueit BOAbI"

https://m.edsoo.ru/ff0a6a98
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Pacuer konnuuecTBa TCIIJIOTHI, HGO6XOIII/IMOF o

15 JUISl HarpeBaHMsI TeJla U BBIACIISIEMOT0 UM TIPU
OXJIAXKICHUHU
JlaboparopHas pabota "Onpenenenue bubmmoreka [JOK
16 o~ " .
yIEIbHOM TEIUIOEMKOCTH BELIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIIMBA. Y IeJbHas TEIJI0Ta bubmmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [InaByiieHne U OTBEpAEBAHUE KPUCTAINIMUECKUX bubmuorexa [JOK
Ten. Y AenbHas TEIUIOTA IIaBICHHS https://m.edsoo.ru/ff0a71d2
JlaboparopHas padota "OnpeneneHue bubmmoreka [JOK
19 o~ " .
yIEIbHOM TEIUIOTHI IIABICHHS JIbIa https://m.edsoo.ru/ff0a72fe
bubmuoreka [IOK
20 [TapooOpa3oBanue u KoHaeHcanus. Mcmapenue
pooop sencan P https://m.eds00.ru/ff0a740c
Kunenwue. Y aenpHas TemioTa
apooOpa3oBaHus U KOHJICHCAIIUH. bubmuoreka [IOK
21 .
3aBUCHMOCTh TEMIIEPATYPbI KUIICHUS OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOTO JTaBJICHHS
Bnaxxnocts Bo3ayxa. JlaboparopHas pabora
22 "Onpenenenue g’iIHOCHTeHLI;{OﬁI;HaXEIOCTH bubsmorexa [IOK
pedl N https://m.edsoo.ru/ff0a7628
BO3/TyXa
23 Pemenue 3a1au Ha onpe/ielieHUe BIXKHOCTH
BO3/yXa
[TpuHIMIIBI pabOTHI TETIJIOBBIX JBUTATENEH.
24 [TapoBas Typ6uHa. /IBurarens BHyTpEHHETO
CrOpaHus
o5 KII] TermoBoro nBuraresns. TennoBbie bubnuoreka [{OK
JIBUTATEIN M 3alUTa OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHECHHSI U TPEBPANCHUS SHEPTHH B
TEIUIOBBIX IMpolieccax
[ToaroroBka K KOHTPOJIBHOH paboOTE MO TeMe
27 "TeIIHJ'IOBBIe SIBJ'IeHI/ISII) I/ISMGHGI;-II/Ie arperaTHhIX bubmmorexa IOK
. ',, P https://m.edsoo.ru/ff0a83f2
COCTOSIHMH BEIeCTBa
KonTponsras padora mo teme "TermioBsie
P P . bubnuotexa [JOK
28 sBIeHUs. VI3MeHeHne arperaTHbIX COCTOSIHUN

BeniectBa". [IpomMexyTOUHBIN KOHTPOIb

https://m.edsoo.ru/ff0a86ae
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Onexrpuzanus Tei. J[Ba poja 3JIeKTpUUECKUX

29
3apsI0B
30 VYpoxk-uccienopanue "DaeKTpusamus Tei 1
MHAYKIHMENW U IPU CONPUKOCHOBEHUU"
31 B3anmoneiicTBre 3apsyKeHHBIX TeJl. 3aKOH bu6nmorexa [IOK
Kyinona https://m.edsoo.ru/ff0a87e4
KTpuueckoe moJjie. HanpsskeHHOCTh
32 ?;eiT;)quicK:ri) nocifﬂ. HapI/II)HHIfH > buGnuorexa LIOK
. https://m.edsoo.ru/ff0a8a0a
CYNEPIO3UIUU JIEKTPUUECKUX MO
33 Hocurenu snekTpuueckux 3apsjios.
OneMeHTapHblIi 3apsa. CTpoeHue aroma
34 [IpoBOHUKY W TUAIEKTPUKHU. 3aKOH bu6nmnorexa LIOK
COXpaHEHHsI JJICKTPUIECKOT0 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenne 3a1a4 Ha npUMEHEHUE CBOMCTB Bbu6mmoteka [IOK
9JIEKTPHUUECKUX 3aPSI0B https://m.edsoo.ru/ff0a90cc
36 ?;;ggggggg;l Tﬂoz;(}),:ggil:lﬂaizzmnqecxoro bubmorexa LIOK
’ https://m.edsoo.ru/ff0a95a4
TOKa
37 JleficTBUSI DIEKTPUUECKOTO TOKA bubmorexa LIOK
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "Jleiicteue
38 IIEKTPUIECKOTO ITOJISI Ha TPOBOTHUKH H 1
JUAJIEKTPUKU"
39 DNEKTPUUECKU TOK B METaJUIAX, KUIKOCTSIX U bu6nmorexa LIOK
rasax https://m.edsoo.ru/ff0a9838
40 DJekTpuuecKas ernb U €€ COCTaBHbIC YaCTH
a1 Cuiia Toka. JlabopaTtopHas pabora 05 bubmuoreka [IOK
"N3mepeHue u peryIupoBaHme CHUJIbI TOKa" ' https://m.edsoo.ru/ff0a8bd6
KTpPHYECKOE HanpspkeHue. BoasTmerp.
42 ﬁggopzm;f{a?{epago?a "IfI3MeepeI($e u P 0.5 bubmorexa I[IOK
o https://m.edsoo.ru/ff0a9el4
peryIHpOBaHUE HAMPSHKCHHUS
43 ComnpoTHBICHUE MPOBOAHUKA. Y ICIBHOE bubnuotexa [JOK
COMPOTHBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlaGopatopHas paboTa "3aBUCUMOCTb 1 bubmuoteka [IOK

QJICKTPHUYCCKOI'0 COMPOTHUBJICHUA TPOBOJHHUKA

https://m.edsoo.ru/ff0aa738
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OT €r0 JJIMHBI, IJIOIAIA MTONEPEUHOTO
ceyeHus M marepuaia”

3aBHCUMOCTH CHJIBI TOKA OT HaIps>KCHUA.

bu6nmoreka [IOK

45 3akon Oma jj1s1 yJacTKa Ienu https://m.edsoo.ru/ff0aa44a
JlaGopaTtopHast padora "HcciaenoBanue

16 3aBUCUMOCTH CHJIBI TOKA, UIYLIETO YEPE3 bubmmoreka [JOK
PE3UCTOP, OT CONPOTHUBIICHHS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsKeHus: Ha pe3ucrope”

47 [TocnenoBarenpHOE U MapaJIeIbHOE
COEIMHEHUS IPOBOIHUKOB
JlaboparopHas pabota "IIpoBepka npaBuina

48 CJI0’KEHU S HAPSKEHUN MTPU bubmmoreka [JOK
MIOCJICIOBATEIbHOM COCTUHCHUH IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTtopHast pabota "I[IpoBepka npaBuia Bubmorexa [IOK

49 JUTSL CUJIBI TOKA MPU HapasuieIbHOM hitps://m.edsoo.ru/ff0aadle
COCIMHEHUH PE3UCTOPOB" - '

50 Pemenue 3a1ay Ha npumeHeHue 3akoHa OMa Bbu6mmoteka [IOK
JUTSL PA3JIMYHOTO COCTUHEHUS TIPOBOJTHUKOB https://m.edsoo.ru/ff0aaf8a

51 Pabota 1 MOILITHOCTD AMEKTPUYECKOTO TOKA. bubmmnoreka HOK
3akon Jxoyns-Jlenma https://m.edsoo.ru/ff0ab124

59 JlaGopatopHas pabota "OnpeneneHue padoTsl bubmuoreka [IOK
Y MOIITHOCTH 3JICKTPHYECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DNEKTPUYECKHE MU U TOTPEOUTEITN

53 3JIeKTpHUECcKOi sHepruu B ObITy. KopoTkoe Egg;?lﬁe;ii?ﬁﬁ()ab%o
3aMBIKaHUE
[ToaroroBka Kk KOHTPOJIBHOU paboTe MO TEME

54 "DnekTpuueckue 3apsabl. 3apsKEHHbBIE Tella U bubmmnoreka [JOK
uXx B3auMojieicTBHs. [10CTOSHHBIN https://m.edsoo.ru/ff0abd2c
ANEKTPUYECKUI TOK"
KonTpomnpHas pabota mo Teme

55 "DreKTpuuecKue 3apsabl. 3apsHKEHHBIE Tela U bubnuotexa [JOK
X B3anMojeiicTBusA. [1ocTOSTHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUYECKHUI TOK"

56 ITocTossHHBIC MarHUTHI, NX B3aNMO/ICHCTBHE
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VYpok-uccnenosanue "M3ydenue nosein

bubnunoreka LIOK

> HOCTOSTHHBIX MarHUTOB" . . https://m.edsoo.ru/ff0ac3d0
58 MarnauTtHoe noie. MarauTHoe nosie 3eMiId 1 1 bu6nmoreka [IOK
€ro 3HauCHHE JIJIsl XKM3HU Ha 3emiie https://m.edsoo.ru/ff0acOba
59 onextpraceroro Toxa Marummioe noze ) Bubmotera LIOK
https://m.edsoo.ru/ff0ac1d?
KaTyIIKH C TOKOM
50 aGoparopman padors "Hoyacne eieron ) 05 ~ Bubmiorexa LIOK
\ https://m.edsoo.ru/ff0ac74a
MarHUTHOTO MOJIsl Ha MPOBOAHUK C TOKOM
DNEeKTPOABUTATEh TOCTOSIHHOTO TOKA.
Ucnonb3oBanue 9MEKTPOJBUTATENCH B Bubnmorexa [IOK
61 TEXHUUYECKUX YCTPOHUCTBAX U HA TPAHCIOPTE. 1 0.5 httos://m.ed /£f0ac86
, ps://m.edsoo.ru/ff0ac86¢c
JlaboparopHnas padota "KoHCTpyupoBaHue u
u3ydeHue paboThl ANeKTpoaBUrarens"
62 OnbiTel @apazest. 3aKOH 3JIEKTPOMarHUTHOM 1
uHaykuuu. [Ipasuino Jlenna
Dnektporereparop. CrocoObl MoxyyeHus
63 INEKTPUYECKON dHEPTUU. DIEKTPOCTAHLIUN Ha 1
BO300HOBIISIEMBIX UCTOYHUKAX SHEPTHH
64 [ToaroToBka Kk KOHTPOJIBHON paboOTe MO TeMe 1
"DJIeKTpUYECKUE U MATHUTHBIC SIBIICHUS"
KonTposbHas Ta [0 TEM
65 "gnelgfgnq;lcxi?; N?al"gl/lfHLeIe sBJICHNA" 1 bubmorexa LHOK
. ' https://m.edsoo.ru/ff0acb14
HTOroBbiii KOHTPOJIb
66 PesepsHslii ypok. Pabota ¢ TekcTamu 1o Teme 1 bubmmnoreka HOK
"TemoBble siBICHUS" https://m.edsoo.ru/ff0acc5e
67 PesepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme 1 bubmuoreka [IOK
"TIOCTOSIHHBI dJICKTPHUCSCKUN TOK" https://m.edsoo.ru/ff0acdc6
68 PesepBHrlit ypok. PaGora ¢ TekcTamu 1o teme 1
"MarHuTHbI€ sIBJICHUS"
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15
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9 KVIACC

KoanyecTBo 4acosB

JIeKTPOHHBbIE HU(POBHIE

Ne
/i Tema ypoka Beero Konrtpoabubie IIpakTnueckue o0pasoBaTejbHbIe
padoThbI padoThbI pecypcbl
Mexanunyeckoe aBrxeHne. MarepuaibHas
1 Touka. Cucrema orcyeta. OTHOCUTEIHLHOCTh 1
MEXAHUYECKOTO JIBUIKEHUS.
. bubnuorexa [JOK
2 PaBHOMEpHOE NIPSMOIMHENHOE IBUKEHUE 1 hitps://m.edso0.ru/ff0ad474
. bubnuoreka [{OK
3 Bxozoit xorrpons . ! https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPAMOIMHENHOE IBUKECHUE. 1
CpenHsisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonHEtHOE PAaBHOYCKOPEHHOE JBUKCHHE. 1 bubnnorexa [JOK
Yckopenue https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSMOJIUHEHHOTO
6 PaBHOYCKOPEHHOTO JBIKeHUs. ['paduk 1
CKOPOCTH
JlaGopatopHas pabota "OnpezneneHue Bubnmorexa [IOK
7 YCKOPEHHUS Tea IPU PaBHOYCKOPEHHOM 1 1 hitps://m.edsoo.ru/ff0adb18
JIBHKEHHUH 110 HAKJIIOHHOH MI0CKOCTH" — :
8 CoboaHoe nagenue ten. OnbiTel ["anunes 1
PaBHOMEpHOE IBUKEHUE 11O OKPYIKHOCTH. Bubmorexa [IOK
9 [Tepuon u yactora oOpameHus. JInnerHas u 1 hitps://m.edsoo.ru/ff0ae176
yIJI0Basi CKOPOCTH — '
10 [{eHTpOCTpEMUTENBHOE YCKOPEHHE 1
11 ITepseriit 3akoH HproToHa. Bexktop cuibl 1 Eggg?lﬁeéiiqu/ﬁanGlz
12 Bropoit 3akon Hetorona. PaBHonelicTByromias 1 bubnuoreka [IOK
cuia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3akoH HeroToHa. Cyrniepno3nnuns CHi 1 lk?tptlg:'?/%e;?sgjorﬁ/ffotae982
14 Pemenue 3a1ay Ha IPUMEHEHNE 3aKOHOB 1 bubmuoteka [IOK

HeroTona

https://m.edsoo.ru/ff0aeb6c
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bubnunoreka LIOK

15 Cra ynpyroctH. 3akon ['yka https://m.edsoo.ru/ff0aeca2

16 Pemenue 3anad no reme «Cuia ynpyroctu

17 JlaGoparopHas pabota «Onpeznenenue Bu6muotexa [JOK
JKECTKOCTH IIPYKHHBDY https://m.edsoo.ru/ff0aee28

bubnmnoreka HOK

18 Cra Tperns https://m.edsc%.ru/fanf738

19 Pemenue 3amgau no reme «Cuia TpeHUsD» BH6H_HOTCKa LOK

https://m.edsoo.ru/ff0afa26

20 JlaboparopHas pabota "Onpenenenue bubnmnorexa [JOK
K03 dUIMEHTa TPSHHUS CKOJIbXKCHUS" https://m.edsoo.ru/ff0af8be

21 Pemenne 3ama4 1o teme "3akonbl HeroToHa. bubnunoreka LIOK
Cuna ynpyroctu. Cuna tpeHus” https://m.edsoo.ru/ff0afb8e

22 Cuita TSKeCTU U 3aKOH BCEMUPHOTO bubnnorexa [JOK
TSATOTEHHsI. Y CKOpEHHE CBOOOIHOTO MaICHUS https://m.edsoo.ru/ff0af044
Ypok-koHpepenus "JIBrmkeHne Tes BOKPYT

23 rpaBUTaloOHHOrO 1eHTpa (ConHeuHas
cucrema). ["amakTuku"

24 Pemenue 3amau no teme "Cuna TSDKECTH U bu6nmorexa LIOK
3aKOH BCEMHUPHOTO TATOTCHHS" https://m.edsoo.ru/ff0af5f8

o5 [IepBas kocmuueckas ckopocTs. HeBecoMocTb bubmmnoreka HOK
¥ TIeperpy3Ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHONW TOYKH.

26 AbcomotHO TBEpAOE Teno. PaBHOBecue bubmmnoreka HOK
TBEPIOTO TeJa C 3aKPETUIEHHOW OChIO https://m.edsoo.ru/ff0afe36
BpalleHus

27 MowmeHT cuibl. LleHTp TsKecTH

o8 Pemenne 3aga4 1mo Teme "MOMEHT CHIIBI. bubnunorexa LIOK
LlenTp TsDKeCTH" https://m.edsoo.ru/ff0b02b4

20 Mexammeekos e, Boamorcierane ubmiorera LLOK
rer" https://m.edsoo.ru/ff0b0408

30 KonTponbHas pabota no teme "MexaHuueckoe bu6muoreka [JOK

nBmkenue. Bzaumonerictsue ten"

https://m.edsoo.ru/ffOb06ec
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Nmnynbse Tena. Umnynsc cuiibl. 3aKoH

31 COXpaHEHHUS UMITyJIbca. YTIPYToe U HEyIpyroe bubmorexa [IOK
N ' https://m.edsoo.ru/ffOb07fa
B3aMMOJICHCTBHE
30 Pemenue 3anay no teme "3aKoH coOXpaHEHUsI Bu6mmoteka [JOK
umIysibca” https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koHpepenuus "PeakTuBHOE ABIKEHHE B
MPUPOJIC U TEXHUKE"
bu6nmoreka [IOK
34 Mexanudeckas paboTa 1 MOIITHOCTb hitps://m.edso00.ru/ffob0ag4
35 Pabora cunbl TsDKECTH, CUITBI YIPYTOCTH U Bu6mumoteka [JOK
CHIIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpeneneHue padoThl
36 CHJIBI TPEHUS TIPU PABHOMEPHOM JIBMYKCHUHU
TeJsa Mo rOPU30HTATBHON TOBEPXHOCTH
37 Cas3b sHepruu u padoTsl. [loTeHnanbHas
SHEPrusi
38 Kunernueckas sneprus. Teopema o Bbu6moteka [JOK
KUHETHYECKOU DHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHsI DHEPTUU B MEXaHUKE
40 JlaGopaTtopHas pabora «M3yueHue 3akoHa bubmuoreka [IOK
COXpaHEHHsI YHEPTUI» https://m.edsoo.ru/ff0b12fe
a1 KonebarenbHoe IBUKEHHUE B €TO bubnmorexa LIOK
XapaKTEPUCTHKH https://m.edsoo.ru/ff0b1858
42 3aryxatoiue KojebaHus. BeiHyX/1eHHbIS bubmuoreka [IOK
KoyieOaHus. Pe3oHaHc https://m.edsoo.ru/ff0b20f0
43 MareMaTHuecKuil U NPy KUHHBIM MassTHUKH
K-1 BaHU BHCHUMOCTb ITepH
44 Zﬁfe@gggeg: )KaeCTf((;(CBTiI n(;:)ync(;l(iim Heﬁagf; bubmorexa I[IOK
https://m.edsoo.ru/ff0b197a
rpy3a»
45 [TpeBparieHre SHEPTUU TPU MEXAHUISCKUX
KOJIe0aHUsIX
JlaboparopHas pa60TEl «OmpeneneHue 4acTOThI Buborexa IIOK
46 U TIepro/1a KojieOaHui MpyKUHHOTO

MassTHHKa»

https://m.edsoo.ru/ffOblaec
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JlaGopatopHas pabota «IIpoBepka

but6mmoreka [IOK

Y| Sostetmeatioro x et ot macost pyomy https:/im.edso0.1/0b197a
Mexanuueckue BoJHbI. CBONCTBA Bubmiorexa LIOK
48 ggﬁ:gg:;;f;‘;ﬁ? HpoorHie i https://m.edsc%.ru/ff0b21fe
49 Ypok-koHpepeHius "MexaHn4ecKre BOJIHBI B
TBEPOM Tetie. CelicMuueckue BOIHBI"
50 3ByK. Pacripoctpanenue u OTpakeHHUE 3ByKa
51 Ypok-uccnenoranue "Habmonenue
3aBHCUMOCTH BBICOTHI 3ByKa OT YacTOTHI"
52 ['poMKOCTB 3ByKa M BHICOTA TOHA.
AKyCTHYECKUH pe30HaHC
53 Ypok-koH(pepeHmus "YbpTpa3Byk u bubmmoreka [JOK
UHOPa3BYK B IPUPOIE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[TonroroBka K KOHTPOJIBHOU pabOTE MO TeMe
o4 "321II[(0HI>I COXpaHeHI/lIDSI. Mexalfnqecxne EH@I_HOTeKa LIOK
N ttps://m.edsoo.ru/ff0b25f0
KontponbHas padoTa o Teme "3akoHbI
55 coxpaHeHus. Mexanndyeckue KoneGaHus u
BoJIHBI". [TpOMEXKyTOUHBIN KOHTPOJIb
56 DIIeKTPOMArHUTHOE TOJIe. DIEKTPOMArHUTHBIE bubmuoreka [IOK
BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 2JIEKTPOMATrHUTHBIX BOJH
o5 VYpok-koHpepeHuus "]_HKaJ;Ia Bubmorexa [IOK
AJIEKTPOMATrHUTHBIX BOJIH. Mcnonb3oBanue
BHGKTEOMaFHI/ITHBIX BOJIH ISl COTOBOH CBsI3H" https://m.edsoo.ru/ff0b2fed
Ypok-uccnenosanue "M3ydeHnue cBOICTB Bubmmotexa LIOK
59 3:)661;1; Sroarr:?;{é’goi??{ € TIOMOTIIRIO https://m.edsoo.ru/ffOb2c6¢
60 Pemenue 3amau Ha OMPE/ENEHHE HaCTOTBI U
JUTMHBI 3JIEKTPOMAarHUTHON BOJTHBI
61 DneKTpoMarHuTHas npupoja cseta. CKOpocTb bubnmnoreka [JOK
cBeTa. BoTHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Wctounuku cBeta. [Ipsmonuneiinoe bubmuoreka [IOK
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pacnpocTpaHeHue ceera. 3arMeHus CoiHua u
JIynbl

3aKOoH OTpa)keHHs cBeTa. 3epkaia. Pemenue

https://m.edsoo.ru/ff0b3658

63 3a/1a4 Ha IPUMEHEHHUE 3aKOHA OTPAKCHHUS bubmorexa HOK
https://m.edsoo.ru/ffOb38c4
cBeTa
64 [Ipenomnenne cBera. 3aKOH NPEIOMIICHUS Bu6mmoteka [JOK
cBera https://m.edsoo.ru/ffOb3aea
65 onomsomamie nommor amyrpenmers Bubmotera LIOK
https://m.edsoo.ru/ff0b3c5¢c
OTpaKeHHSI B ONTHYECKHUX CBETOBOAAX
JlaboparopHnas pabota "Hccienoanue
66 3aBHCHUMOCTH YTJIa MIPEIIOMIICHHSI CBETOBOTO
Jy4a OT yIJia MaJieHus Ha TpaHule "BO3IyX-
cTekno""
Ypok-koH(pepenus "Mcnoib30BaHNEe TTOTHOTO
67 BHYTPEHHET0 OTPaKEHHUS: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBSI3B"
bubnunoreka LIOK
68 JIunzel. OnTHyeckas cuiia JIMH3bI https:/m.edso0.ru/ffob3f2c
69 [TocTpoenne N300paXKeHMH B IMH3aX bubmorexa OK
https://m.edsoo.ru/ff0b444a
10 oryerore pactrommua n onmmecxotcum BuGmmorexa I1OK
o " https://m.edsoo.ru/ff0b4206
coOuparomie JTUH3bI
el Ypok-koHpepenius "Ontuyeckue TMH30BbIE bubnmnorexa [JOK
npudopsr" https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak ontuyeckas cucreMa. 3peHue bubmorexa LHOK
' https://m.edsoo.ru/ff0b4684
73 VYpoxk-koudepenuus "ledexrsr 3penus. Kak
COXpaHUTh 3peHue"”
o | e Seoro e e, O B LOK
' ' https://m.edsoo.ru/ffOc0f4c
Hucniepcus ceera
75 JlaGopatopHas pabota "OnbITh IO bubmuoteka [IOK

Pa3oKEeHUI0 OEsI0ro CBeTa B CHEKTP U

https://m.edsoo.ru/ff0cOe2a
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BOCTIPUATHIO 1[BETA IPEIMETOB MIPH UX
HaOJIFOJICHUU Yepe3 BETOBbIC (PHIIBTPHI"

VYpoxk-npaktukym "BoiHOBBIE CBOICTBA CBETA:

76
ucriepcus, nHTepdepennns u qudppakuus”
77 OmnrbiTel Pe3epdopa v mianeTapHasi MOJIETb bubmuorexa [JOK
aroMa https://m.edsoo.ru/ff0c12a8
78 ITocrynatel bopa. Moaens atroma bopa
79 Henyckanue v noromeHue cBeTa arTOMOM. Bu6mmoteka [JOK
KBanTsl. JInHeiuaTeie CIIEKTPHI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "Habmnronenne cieKTpoB bubnmnorexa [JOK
ucmyckanus'" https://m.edsoo.ru/ff0c1550
81 PagyoakTuBHOCTE M €€ BUIBI Bubmzorexa HOK
https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOTO si1pa. HykimoHHast Mojienb BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0c18ac
83 PanuoaxTuBHbIEe IpeBparienus. M30Tombl BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOclal4
84 Pemenne 3agau mo teme: "PaguoakTUBHEIC bubnunoreka LIOK
npeBpamieHus" https://m.edsoo.ru/ff0clb4a
85 ITepuon nmomypacnana
86 Ypok-konpepenius "PagnoakTuBHBIC bubnmnorexa [JOK
U3JIyYCHHUs B PUPOJIC, MEAMIINHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXpPaHEHUS bubmmnoreka HOK
3apsIOBOTO U MacCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBI3u aTOMHBIX sifiep. CBsI3b MacChl U bubmuoreka [IOK
SHEPruu https://m.edsoo.ru/ff0cld7a
89 Pemenne 3agau o reme "Anepusie peakuu”
90 Peakuuu cunresa u nenenus saep. Mlctounuku bubnunorexa LIOK
sHepruu CoJHIa ¥ 3BE3]1 https://m.edsoo.ru/ff0c1e88
Vpok-koHpepenius "AnepHas sHepreTuka.
91 JleficTBHS paguOaKTUBHBIX U3y4YECHUN Ha
JKUBBIE OpTraHU3MBI"
92 [ToaroToBKa K KOHTPOJIBHOM paboTe Mo TeEME bubnuotexa [JOK

"DJIeKTPOMarHuTHOE MOJIE.

https://m.edsoo.ru/ff0c223e
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DneKTpoMarHuTHeIe BoJiHbI. KBaHTOBBIE
sBjeHus"

KonTponbhas pabota no teme
"DJIeKTPOMarHuTHOE TOJIE.

93 1
DJIEKTPOMAarHUTHBIC BOJHBI. KBaHTOBBIC
sByieHus". UTOroBblid KOHTPOJIb
94 [ToBTOpenue, 0600meHne. JlabopaTopHbIe 1 1 bubmuorexa [JOK
pabotsI o kKypcy "B3aumoerictBre Ten" https://m.edsoo.ru/ff0c245a
95 Haf::}ilTeOTII){iII{f 6121’ Egt?fcussglf;}.ﬂie;: e;l: (1310 TeMe 1 bubmorexa HOK
? i 8 https://m.edsoo.ru/ff0c2572
TenuoBble poLecchl
[ToBTOpenue, 0600meHue. Pemenue Bubsorexa LIOK
96 pacueTHBIX M Ka4eCTBEHHBIX 3a/]a4 [0 TeMe 1 .
" o https://m.edsoo.ru/ff0c2a22
KII/I TennoBbIx aBurarTenei
[ToBTOpenue, 0600menHue. Pemenue Buborexa LIOK
97 pacueTHBIX M Ka4eCTBEHHBIX 33]1a4 110 TeMe 1 .
" " https://m.edsoo.ru/ff0c2b30
KII/ anexkTpoycTaHOBOK
98 [ToBTropenue, 0600menune. JlabopatopHsie 1 1 Bbu6moreka [JOK
paboTsl 1o Kypey "CBeToBble sBICHUS" https://m.edsoo.ru/ff0c2c52
99 [ToBTOpenue, 06061menHue. Pabota ¢ TekcTamu 1 bubmmnoreka HOK
1o TeMe "3aKOHBI COXpaHEHHsI B MEXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu 1 bubnnorexa [JOK
o teme "Kosebanust u BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, 0606meHue. Pabota ¢ TekcTamu 1 bubmmnoreka HOK
no Teme "CBeTOBbIC sIBICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpenue, o6o6menue. Pabota ¢ Tekctamu 1
o Teme "KBanToBas u sinepHas puzuka”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27
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IPOBEPSIEMBIE ITPE/METHBIE PE3YJbTATBI OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI OCHOBHOI'O
OBIIET'O OFPA3OBAHUS

7 KJIACC

Kox
NpoBEPsSIEMOro
pe3yJabTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTAThI 0CBOEHHSI OCHOBHOI
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'O 00111€er0 00pa30BaHus

11

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUS

1.2

1.3

pas3indaTrb SABJICHHUA M0 ONMHMCAHHUIO HMX XapPAKTCPHBIX CBOMCTB U Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIINX JAaHHOC (I)I/ISI/I‘ICCKOG SABJICHUC

pacrio3HaBaTh IPOSIBIICHHE M3YYCHHbIX (PU3MUECKUX SIBICHUH B
OKpY’KalolleM MHpE, B TOM 4YHCiIe (U3UYECKUE SBICHHUS B MPHPO/IE,
IPU 3TOM NEPEBOAMTH MPAKTHUYECKYIO 33/7a4dy B Yy4eOHYIO, BBLACIATDH

CYyILLIECTBEHHbIE CBOICTBA (IIPU3HAKN) GU3NUYECKUX SIBJICHUI

1.4

ONKCHIBaTh H3Y4YCHHBIE CBOHCTBA Tel M (U3MUECKHE SIBJICHMUS,
UCTONb3ysd (U3NYECKHe BEIMYMHBI, INPU ONUCAHUU TMPABUIIBHO
TpakToBaThb (U3UYECKUH CMBICI HCIONb3YyEMbIX BEJIMYUH, HX
0003HaueHMsI ¥ €AMHUIIBI (PU3NUECKUX BEITMUMH, HAXOIUTH (HOPMYJIbI,
CBA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMHU
BEIMYMHAMHU,  CTPOUTh  TpapUKHd  H3YYEHHBIX  3aBHCHUMOCTEH

(UBUYECKUX BEIMYNH

1.5

XapaKTCpU3oBaTh CBOMCTBa TCI, (I)I/I3I/I‘-ICCKI/IC SABJICHUS W IIPOLICCCHI,
HCIIOJIB3YysA HU3YYCHHBIC 3aKOHBI, IIpU J3TOM JAaBaTb CJIOBECHYIO
(I)OpMyJII/IPOBKy 3aKOHa MW  3alIucCbhiBaTb €ro MaTrcMaTH4YCCKOC

BBIPAKECHHE

1.6

OOBSICHATH (PU3UYECKUE SIBIICHUS, MPOIECCHI U CBOMCTBA TEINl, B TOM
yuciae M B KOHTEKCTE CHTyallMid MPakTHKO-OPHEHTHPOBAHHOTO
XapakTepa: BBIABIATH IMPUYMHHO-CICICTBEHHBIC CBS3H, CTPOUTH
oObsicHeHne u3 1 — 2 JIOTMYecKHX IIaroB ¢ omopod Ha 1 — 2
M3yUYCHHBIX CBOMCTBA (PM3NYECKUX SBICHUH, GU3MUECKUX 3aKOHA WU

3aKOHOMEPHOCTH

1.7

pemiath pacyéTHbie 3a1aud B 1 — 2 nelCTBUSI, UCIIONB3Ysl 3aKOHBI U




(dbopMyIIbI, CBSI3BIBAIONINE (DM3MUECKUE BEIMYMHBI: HA OCHOBE aHAN3a
YCIIOBHS  33J]a4ll  3allUChIBATh KPAaTKOE YCIOBHE, IOJICTABIIATH
¢u3nveckre BeIUUMHBI B (YOPMYJIIBI M IPOBOJIUTH PACUETHI, HAXOIUTD
CIpaBOYHBIC JIaHHBIC, HEOOXOIUMBIE JUUISI PEIICHUS 3a/1a4, OIICHUBATh

PEAUTUCTUYHOCTH MOTYYSCHHON (PU3UUECKON BETUIMHBI

1.8

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh TMPH ITOMOIIU
bu3NYeCKUX METOJOB, B ONHCAHUU HUCCIEIOBAHMS  BBIICIATH
MIPOBEPSAEMOE MPEAIION0KEHUE (rumore3y),  pasnuyaTh u
MHTEPIPETUPOBATh MOJYYECHHBIH pe3ylnbTaT, HAXOAWUTb OIIUOKU B

XO0J¢€ oIibITa, ACJIaTh BBIBOJLI I10 €0 pE3yJjibTaTaM

1.9

1.10

1.11

NPOBOJUTH OMBITHI 10 HAOMIOACHUIO (DU3MUYECKUX SIBICHUNA WIIH
busznueckux  CBOMCTB  Ten:  (QopMyIupoBaTh  MPOBEpsieMbIe
OPEINONIOKEHUs, CcOOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

060py,Z[OBaHI/I$I, 3aIIMChIBAaTh X0/ OIIbITa U (1)OpMy.]'II/IpOBaTL BBIBObI

BBINOJIHATh TPSMBIE U3MEPEHUS C HCIOJIb30BAaHUEM AaHAJOIOBBIX M
U(PPOBBIX MPUOOPOB, 3aMHCHIBATH TOKA3aHUS NMPHUOOPOB C yUETOM

3aJJaHHOM aOCOIOTHOM MOTPEIHOCTH U3MEPEHUI

IPOBOAMTH  MCCIEAOBAHME  3aBUCUMOCTH OJHOW  (U3NUYECKOU
BEIIMYUHBI OT JPYrol C UCIONB30BAHUEM MPAMBIX HW3MEPECHUH,
y4acTBOBaTh B IJIAHUPOBAHUHM Y4E€OHOrO HCCIEOBaHUs, cOOUpaTh
YCTaHOBKY U BBIIIOJIHATh U3MEPEHMUS, CIEAYs IPEII0KECHHOMY ILIaHY,
¢ukcupoBaTh pe3yJbTaThl IOJYYEHHOH 3aBUCHUMOCTH (PU3MYECKHUX
BEJIMYMH B BUJIE€ NIPEUIOKEHHBIX TaOIUI U TpadHKOB, €JIaTh BBIBOIbI

10 pe3yJIbTaTaM UCCIIEIOBAHUS

1.12

1.13

MMPOBOAWUTE KOCBCHHBIC HN3MCPCHUIA CbI/ISI/I‘IeCKI/IX BCJIIMYHH, CJICOys
HpCHHO)KCHHOﬁ HWHCTPYKIUU: TIPU BBINIOJIHCHUHA H3MCpCHHI>i CO6I/IpaTL
OKCIICPUMCHTAJIIBHYIO YCTAHOBKY MW BBIYUCIIATH 3HAUCHUC HCKOMOM

BCJIMYHHBI

CO6J'IIOIIaTL IpaBujia TCXHUKH 0e30IMacHOCTH npu pa60Te C

71a00paTOPHBIM 000PYI0BaHUEM

1.14

yKa3blBaTh MPUHIMIBI  JAEHCTBUS NPUOOPOB M TEXHUUECKUX
YCTPOMCTB, XapaKTepU30BaThb IPUHLMIIBI JEUCTBUS HM3YyYECHHBIX
IpUOOPOB M TEXHUYECKHX YCTPOMCTB C MOMOUIbIO HMX OINMCaHUS,
UCTONB3ys 3HAaHUA O CBOMCTBaxX (U3MYECKUX SIBICHUH U

HeoOXoauMbIe (PU3NUECKHUE 3aKOHBI M 3aKOHOMEPHOCTH




1.15

NPUBOANUTH TPHUMEPHl (HAXOAWTH HMH(POpPMAIMIO O TpHUMEpax)
MPaKTUYECKOTO UCIOIb30BaHUS (PU3NICCKUX 3HAHUI B TTOBCEIHEBHOM
KU3HU i oOecriedeHHsi O€30MacHOCTH TpU  OOpamieHuu ¢
npuOOpaMu M TEXHHYECKHUMH YCTPOMCTBAMU, COXPAHEHUS 3I0POBbs U

COOJTIOICHYSI HOPM 9KOJIOTMYECKOTO TIOBE/ICHHS B OKPYIKAIOLICH cpefie

1.16

OCYILECTBIISITh OTOOP MCTOYHMKOB MH(pOpMaluu B ceTu VHTEpHET B
COOTBETCTBMHM C 3aJaHHBIM [OWCKOBBIM 3alpoOCOM, Ha OCHOBE
UMEIOIIMXCA 3HAHUH W TMYTEM CpPAaBHEHHS PA3IMYHBIX HCTOUYHUKOB
BBIJICTATh MH(OpMANUIO, KOTOpas SBISIETCS MPOTUBOPEUMBON WM

MOJKET OBITh HEIOCTOBEPHOU

1.17

HCII0JIb30BaTh pu BBINIOJTHEHUH y4eOHBIX 3aJ1aHui
HAYYHOTIOMYJIAPHYIO  JUTEpaTypy  (U3UYECKOTO  COACpIKaHMUS,
CIpaBOYHBIE MaTepHalibl, pecypcbl ceTd VHTepHer, BIaAeTh
npuéMaMy KOHCTIEKTHPOBAHUS TEKCTa, IpeodpazoBaHus HUHPOpMALHK

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

1.19

co3/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS
Ha OCHOBe 2 — 3 HCTOYHMKOB HH(OpMauu (U3NIECKOro
COJIep’KaHus, B TOM 4YMCJIe MyOJUYHO JieJaTh KpaTKue COOOIIEHUS O
pe3yabTaTax IPOEKTOB WM YYEOHBIX HCCIIEJOBaHUM, NpPU 3TOM
rPaMOTHO HCIIOJIb30BAaTh HM3YyYECHHBIM IOHATUHHBIN amnmapar Kypca

(I)I/IBI/II(I/I, COIIPOBOKAATH BBICTYIIJICHUC npeseHTauI/Ieﬁ

IIPY BBINIOJHEHUH yUEOHBIX MPOEKTOB M UCCIEI0BAaHUI paclpeeaTh
00513aHHOCTH B IPYMIEe B COOTBETCTBUHU C MOCTaBJIEHHBIMHU 3a/1a4aMH,
CJIEINTHh 3a BBIITOJIHEHUEM IUIAHA JEWCTBUH, aJ€KBATHO OLICHWBATH
COOCTBEHHBIM BKJaJ B JIEATENBHOCTh TPYNIMbI, BBICTPAUBATh
KOMMYHHKaTUBHOE B3aUMO/ICHCTBHE, YUUTBIBAsI MHEHHE

OKPY>KaIOIINX

8 KVIACC

Kon
NpoBepPsieMOro
pe3yJjabTaTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs

11

HCIIOJIBb30BaTh IOHATHA

1.2

pas3inudaTth SABJICHHUA IO OMHCAHHWIO HUX XapaKTCPHBIX CBOWCTB U Ha




OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAaHHOC (1)I/I3I/I‘-IGCKO€ SABJICHUC

1.3

14

1.5

pacrio3HaBaTh TPOSIBIICHHE M3YyYCHHBIX (PU3MUECKUX SBICHUA B
OKpYXarolleM MUpe, B TOM yucie (uU3NYeCKue SIBICHUS B MPUPOJE,
IPU 3TOM TNEPEBOAMTH MPAKTHUYECKYIO 33734y B Y4eOHYIO, BBIACTATH

CyILIECTBEHHbIE CBOICTBa (MIpU3HAKU) GUZUYECKUX SABIICHUN

ONUCBHIBATh H3YyYEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBJIEHUS,
UCTIONB3Yys (U3MYECKHE BEIMYUHBI, TNPH ONHCAHWUU TPABUIBHO
TPAaKTOBaTb  (PU3MYECKHI  CMBICT  HCHOJB3YEMBIX  BEJIMYMH,
0003HaueHHSI ¥ €IUHUIBI (PU3MUECKUX BEITMYNH, HAXOIUTH (OPMYJIHI,
CBA3BIBAIOIME JIaHHYIO (PU3MUECKYI0 BEJIUYUHY C JIPYTUMH
BEIMYMHAMHU, CTPOUTH TpapuKd  M3YYCHHBIX  3aBHCUMOCTEH

(1)I/ISI/I‘IGCKI/IX BCJINYHNH

XapaKTCPHU30BaATb CBOICTBa TCII, (I)I/ISI/I‘IGCKI/IC SABJICHUSA W IIPOLCCCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU O3TOM JOaBaTb CJIOBCCHYIO
(1)OpMy.]'II/Ip0BKy 3aKOHa H  3alluCbiBaTb €ro MaTCMaTH4YCCKOC

BBIPAKECHHE

1.6

1.7

1.8

00BSACHATH (hU3MUECKHE MPOLIECCHl M CBOWCTBA TEN, B TOM YHUCIIC U B
KOHTEKCTE CHUTyallud TMPAKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH 00bsACHEHHUE U3 |
— 2 JOTUYECKHMX IIaroB ¢ MOMONIbI0 1 — 2 H3y4YeHHBIX CBOICTBA

(bI/ISI/I‘leCKI/IX HBHCHHﬁ, (1)I/I3I/I‘IeCKI/IX 3aKOHa UJIK 3aKOHOMCPHOCTH

pemiath pacyéTHble 3a1aud B 2 — 3 JNEHCTBHUSI, UCIIONb3Ysl 3aKOHBI U
(dbopMyIIBI, CBS3BIBAIOIINE (DU3NUYECKHUE BETMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHS 3a/1a4y 3aIIUCHIBAaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JAHHBIX Ui pelIeHHs] 3a7aud, BbIOMpATh 3aKOHBI U (HOPMYIIbI,
HEOOXOUMBIC Ui €€ PEIIeHUs, MPOBOAUTHh Pacd€éThl M CPABHUBATH
MOJIydeHHOE 3HadeHHWe (U3MYECKOM BEJIMYMHBI C HM3BECTHBIMU

JaHHBIMH

paciio3HaBaThb HpO6J’ICMBI, KOTOPBIC MOXHO PpCHIUTHL IIPpU IMOMOIIN
(1)I/I3I/I'-IGCKI/IX MCTOOO0B, UCITIOJIB3YA OIMMCAHUC UCCIICAOBaHMsA, BBIACIIATH
MMPOBEPACMOC TMPCAINOJIOKCHUC, OLCHUBATH IPABUJIIBHOCTH IIOpsAAKaA

MIPOBEICHUS UCCIICIOBAHUS, JIEIaTh BHIBOIBI

1.9

NPOBOANUTH OMNBITHI 1O HAOMIONCHUIO (U3MYECKUX SIBICHUH WU
¢u3mueckux  CBOMCTB  Tel:  (opMynupoBaTh  MpOBEpsieMble

MPENINONIOKEeHNUs, coOUpaTh  YCTAaHOBKY U3  IPEAJIOKEHHOTO




000py10BaHMs1, OMUCHIBATH X0/ OMBITA U (HOPMYITUPOBATH BBIBOIBI

1.10

BBITIOJIHSTH TPSIMbIE HM3MEPEHUSI C HCIOJIb30BAHUEM aHAJIOTOBBIX
npuOOpPOB U JATYUKOB (PU3HUECKUX BEIMYUH, CPABHUBAThH PE3YJIHLTAThI

U3MEPEHUI ¢ yIE€TOM 3a/IaHHOM a0COIIOTHOM MOTPEITHOCTH

1.11

1.12

OPOBOJIUTH  HMCCIECJOBAHWE  3aBUCUMOCTH  OJHOH  (hU3HYECKOH
BEJIMYMHBI OT JAPYrOM C HCIOJB30BAHUEM MPSAMBIX HW3MEPCHUMN:
IUIAHUPOBATh HCCJIEIOBAHUE, COOMpATh YCTAHOBKY U BBINOJIHATH
U3MEpeHus,  ciexys  IpeUIOKEeHHOMY  IJIaHy, (uKcupoBaTh
pe3yabTaThl MOJYYSHHOH 3aBHCHMOCTH B BHJIE TAOJIUI] U TPaHKOB,

ACJIaTh BBIBOABI 110 PE3yJIbTaTaM UCCICAOBAHUA

OPOBOJIUTh  KOCBEHHbIE  W3MEPEHUs  (U3NYECKUX  BEIMYHUH:
IUTAHUPOBATh U3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO YCTaHOBKY,
clelyst IpPENJOKEHHOM HWHCTPYKLUMH, W BBIYUCIATH 3HA4YCHHE

BCJIMYNHBbI

1.13

C06.]'IIO,I[aTI> InpaBujia TCXHHUKH 0€e30macHOCTH IIpu pa60Te C

71a00paTOPHBIM 000PYI0BAaHUEM

1.14

1.15

1.16

1.17

XapaKTepu30BaTh NPUHLHUIIBI JIEHCTBUS HU3YYEHHBIX NpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OIOPOM HAa HUX OIMCAHUsA, HUCIOJIb3Ys
3HaHHA O CBOMCTBaX (PU3MUECKUX SBJICHUM M HEOOXOAMMBbIE

(I)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTHU

pacro3HaBaTh IIPOCTBIE TEXHUYECKUE YCTPOMCTBA U U3MEPUTEIBHBIC
puOOpbI IO CXeMaM M CXEMaTUYHbIM PUCYHKAaM, COCTABIIATH CXEMBI
JNIEKTPUYECKUX LENed C IOCIEAOBATEIBHBIM W IapalIeIbHBIM
COCJMHEHUEM  JJIEMEHTOB, pa3iuyas  yCJIOBHbIE  0003Ha4YEHUs
JJIEMEHTOB DJIEKTPUUYECKUX LIECTIEH

OPUBOAUTH TpHUMEPHl (HAXOAWUTH MHGOPMAIMIO O MPHUMEPAX)
MPAKTUYECKOTO UCIIOIBb30BAHUS (PU3NYECKUX 3HAHUH B MOBCEIHEBHOM
KU3HU Juid  o0ecriedeHHss O€30macHOCTH TpU  OoOpallleHuH ¢
npuOopaMy U TEXHUYECKUMH yCTPOMCTBAMU, COXPAHEHUS 310POBbS U

CO6J'IIOI[CHI/I$I HOPM 35KOJIOTUYCCKOTO IMOBCICHUA B OKp}/)KaIOH_[eﬁ cpeae

OCYILECTBIISATh MOMCK UHPOPMALUU (PU3UYECKOTO COAEPIKAHUS B CETH
HHTepHET, Ha OCHOBE HMEIOIIMXCA 3HAHUW M IYTEM CpPaBHEHUS
JIOTIOJTHUTENBHBIX HCTOYHUKOB BBLACTATH HH(POPMALHUIO, KOTOpas

ABIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITH HEJOCTOBEPHOM

1.18

UCTOJNb30BaTh TPU  BBINOJHEHUM YYEOHBIX 3aJaHUi  Hay4yHO-




1.19

HOMYJISIPHYIO JINTEPATypy (U3UYECKOTO COAEp)KaHUs, CIIPaBOYHBIC
MmaTepuaibl, pecypchl cetn MHTepHeT; BiageTb INpUEMaMU
KOHCIIEKTUPOBAHMs TEKCTa, Mpeodpa3zoBaHus UH(GOPMAIMH U3 OTHON

3HAKOBOW CHUCTEMBI B IPYTYIO

C0O3/1aBaTh COOCTBEHHBIC MUChMEHHbBIC M KPATKUE YCTHBIC COOOIICHHS,
0000mas WHPOPMAIMIO W3 HECKOIBKUX HCTOYHUKOB (PUIUIECKOTO
COJZICp)KaHHs, B TOM YHCIC IyOJMYHO MPEJCTaBIATh PE3yJbTAThI
NPOCKTHON WJIM KCCICIOBATEIbCKON JCATCIBHOCTH, TPH 3TOM
IPaMOTHO HCIIOJIb30BAaTh M3YYEHHbBIH MOHATHHHBINA ammapar Kypca

($U3HKH, CONPOBOKIATH BHICTYIJIEHUE PE3EHTaLlUE

1.20

9 KJIACC

Kon
NpoBepsieMoro
pe3yJbTara

11

1.2

13

IIPU BBIOJHEHUM Y4YEOHBIX IMPOEKTOB M HUCCIENOBAaHUN (PU3NYECKUX
IPOLIECCOB paclpeniessaTh 00S3aHHOCTU B TpyIIE B COOTBETCTBHU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIAHA
JEUCTBUH M KOPpPEKTUPOBAaTh  €ro, aJeKBAaTHO  OLECHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIBbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHUKAaTUBHOE  B3aUMOJCKHCTBUE,  MpOSBIAA  TOTOBHOCTH

paspemaTrh KOH(OIUKTHI

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

HCIIOJIb30BATh U3YUCHHBIC ITOHATUS

pas3indaTth ABJICHUA IO OMHCAHHUIO HUX XapaKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIIUX JAHHOC (I)I/I3I/I‘-IGCKOC SBJICHUC
pacno3HaBaTb MPOABIICHHUC HN3YUYCHHBIX (bI/IBI/I"ICCKI/IX SIBJICHUN B
OKpYyXKarumeM MHUpeE, B TOM YUCIIC (1)I/ISI/IV—IeCKI/Ie SABJICHUSA B IPHUPOAC,

npu 5TOM MEPCBOAUTH IMPAKTHYCCKYIO 3a1a4y B yqe6Hon, BBIACIIATD

CYILIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3UUYECKUX SBICHUN

14

ONMCHIBATh HW3yYCHHBIE CBOMCTBA Tl M (PHU3MUYECKHE SBICHHS,
UCTONB3ysd (U3MYECKHE BEIMYMHBI, INPU ONHCAHUU TPABUIIBHO
TPAaKTOBaTh  (U3MYECKHH  CMBICT  HCIONB3YyEeMBIX  BEIHYHH,
0003HauCHHSI ¥ €AUHUIIBI (PU3MUECKUX BEITMUMH, HAXOIUTH (OPMYIIHI,

CBSA3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEJIUYMHY C JIPYTHMH




1.5

BEIMYMHAMHU, CTPOUTh TpapuKd  M3YYEHHBIX  3aBHCHMOCTEH

(1)I/I3I/I‘ICCKI/IX BCJIIMYHH

XapaKTCpU30BaATH CBOMCTBa TCI, (bHSPI‘leCKI/Ie SABJICHUSA W ITPOLECCHI,
HCIIOJIB3YySA HU3YYCHHBIC 3aKOHBI, IIPpU 3TOM JOaBaTb CJIOBCCHYIO
(bOpMy.]'II/IpOBKy 3aKOHa M  3aIlIMcChbiBaThb €0 MaTreéMaTH4YCCKOC

BBIpaXXECHHE

1.6

OOBSICHATH (PU3UYECKHE MPOLECCH M CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyallud IPAaKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBS3H, CTPOUTH O0OBSCHEHUE U3 2
— 3 JOrMYecKuX IIaroB C IMOMOIIbIO 2 — 3 H3yYeHHBIX CBOMCTBA

($u3nYeCKUX SIBICHUN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemate pacuéTHele 3amayd (ONMUparoIiuecs Ha CHCTeMy M3 2 — 3
YpaBHEHMI), HCHONb3ysl 3aKOHbl U  (OPMYJbI, CBS3bIBAIOILUE
(Gusnyeckue BENIMYMHBI: HAa OCHOBE aHalu3a YCIOBHA 3aJadu
3allUCBIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTAIOIIME WIIU
M30BITOYHBIC JaHHBIC, BEIOUPATh 3aKOHBI U (OPMYIIBI, HEOOXOIUMBIE
JUIsL PELIEHUs, MPOBOAUTH DPACUETHI M OLICHUBATh PEATUCTHYHOCTD

MOJIy4E€HHOT0 3HA4Y€HUS (PU3HUECKON BEIIUUUHBI

1.8

1.9

pacno3HaBaTb HpO6J'IeMBI, KOTOpPBIC MOXHO PpCHIUTh IpPH I[MOMOIIU
(1)I/ISI/I‘~ICCKI/IX MCTOAOB, MCIIOJIB3Yysd OMMCAHUEC HCCIICIOBAHHA, BBIACIATH
MMPOBEPACMOC TIPCAIIOJIIOKCHNUE, OLCHUBATH IIPABUIIBHOCTL IIOPSAAKA
MMPOBCACHUA HCCIICAOBAHWA, [AC€JIIaTb BBIBOJAbI, HWHTCPHPECTUPOBATH

PE3yJIbTaThL Ha6HIOI[eHI/II>’I 1 OIIBITOB

MPOBOANTH OMBITHl MO HAOMIOAECHUI0 (U3NYECKUX SBICHUA WIN
(bu3NYECKUX CBOWCTB TeJI: CAMOCTOSITEIbHO COOMpPATh YCTaHOBKY M3
M30BITOYHOTO Habopa 00OpYyAOBaHUs, OMHCHIBATH XOJ[ OMBITA U €rO

pe3ynbTaThl, (GOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOAWTH TMPU HEOOXOJUMOCTH CEPUI0 MpPSIMBIX HU3MEPEHHI,
ompesieNisis CpeAHee 3HAUYCHUE H3MepseMOoil BennuuHbI ((OKyCcHOE
paccTostHue coOuparomeld JUH3bI), 000CHOBBIBATH BBIOOpP crocoba

U3MepeHus (M3MEPUTEIBHOTO Mprdopa)

1.11

IPOBOJUTH HCCIENOBAaHUE 3aBHUCUMOCTEH (DHM3WYECKHX BEIMYUH C
UCTIONIb30BAHUEM IPSIMBIX M3MEPEHUH: IUIAaHWPOBAaTh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY, (DUKCHPOBATH pE3yJbTaThl

HOHy‘ICHHOI;'I 3aBHUCHUMOCTH q)HSI/I‘IeCKI/IX BCJIIMYHMH B BUJC Ta6J'II/IHI/I




I‘pa(bI/IKOB, ACJIaTh BbIBOALI 11O PE3yJibTaTaM UCCICAOBAHUA

1.12

OPOBOJIUTH  KOCBEHHBIE  W3MEPEHUs  (U3MYECKUX  BEIMYUH:
IUTAHUPOBATh U3MEPEHHs], COOMPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY
U BBIIOJHATh H3MEpPEHUs, CJlenys MPEeAJoKEHHOW HHCTPYKIHH,
BBIYUCIIATh 3HAYEHUE BEJIMYMHBI M aAHAIU3UPOBATh IOJyYEHHBIE

pe3yJIbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOmonaTh TMpaBWja TEXHUKUM Oe3omacHOCTH TMpH  pabore ¢

n1abopaTOpHBIM 000PYI0BaHUEM

pasinyaTh OCHOBHbBIE NPHU3HAKM H3YYEHHBIX (PU3MUECKUX MoOJeneil:
MaTepHaibHasi TOYKa, a0COIIOTHO TBEPIOE TEIO, TOUYCUHBIH UCTOYHHUK
CBeTa, JIy4, TOHKas JIMH3a, IUIaHETapHas MOJEIb aToMa, HYKJIOHHas

MOZCJIb aTOMHOI'O AApa

1.15

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS HM3yYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOMCTB C OINOpPOM HA HMX OIMCAHUSA, HCIOJIBb3Ys
3HaHUS O CBOWCTBaX (U3MYECKUX SBJIEHUM U HEOOXoIuMble

¢uznyecKkne 3aKOHOMEPHOCTH

1.16

UCIOJIb30BAaTh CXEMbl M  CXEMAaTU4YHblE PHUCYHKM H3YYEHHBIX
TEXHUUYECKUX YCTPOICTB, M3MEPHUTEIBHBIX npubopoB U
TEXHOJOTMYECKHX IPOLIECCOB MPHU PEUICHUH Y4YeOHO-TIPAaKTHUECKUX
3ajiay, ONTUYECKHE CXEMBI JUIsl MOCTPOSHHS M300paKEHUH B MIOCKOM

3epkajie u coOuparoIeii T1uH3e

1.17

NPUBOJIUTH TMpPUMEPHl (HAXOIUTh HWHPOPMALMIO O MPUMEPAX)
MPAKTUYECKOTO MCITIONIb30BaHUS (PU3NUYECKUX 3HAHUHN B TIOBCETHEBHOM
KU3HM 171 oOecriedueHHs 0€30MacHOCTH TMpU  OOpaleHuu ¢
npruOoOpaMy U TEXHUYECKHUMH yCTPOMCTBAMHU, COXPAHEHHUS 3/I0POBbS U

coOI0ICHHSI HOPM SKOJIOTMUYECKOT0 TIOBEJIEHUS B OKpY Karollen cpee

1.18

OCYHIECTBIISATh MOUCK MHPOpMAIUU (PU3MUECKOTO COAECpPKAHUS B CETH
WutepHer, caMocTosTensHO (OpMYIHpYys TOHMCKOBBIM  3arpoc,
HAaXOAUTh IyTH  OMNpENEJeHHUs]  JIOCTOBEPHOCTH  IOJyYEHHOM
uHpOpMALlMM HAa OCHOBE MMEIOUIMXCS 3HAHUM M JIOMOJHUTEIBHBIX

HUCTOYHUKOB

1.19

UCIIONIb30BAaTh MPH  BBIMOJIHEHMH Y4YeOHBIX 3aJaHuil  Hay4dHO-
HOMYJISIPHYIO JINTEPATypy (U3NYECKOrO COACp)KaHUs, CIPaBOYHbIC
Marepuansl, pecypcbl ceth VHTepHeT; BIageTh INpUEMaMHU

KOHCIIEKTUPOBAHUs TEKCTa, Mpeodpa3oBaHuss WHPOPMAIUUA U3 OJHON




3HAKOBOMU CHUCTEMBI B IPYTYIO

1.20

CO31aBaThb COGCTBGHHHC IMUCbMCHHBIC W YCTHBLIC COO6H.I€HI/I$I Ha
OocHOBe HWHGOpPMAllMU M3 HECKOJbKUX HCTOYHHUKOB (PU3NUECKOTO
CoJepKaHus, MyOJMYHO TPEACTABIATH PE3yJIbTaThl MPOSKTHOW HIU
HCCJIEN0BATENIbCKOM  JEATENbHOCTH, NpPU  3TOM  T'PaMOTHO
KCIIOJIb30BaTh U3YUYEHHbIM MOHATUHHBIN anmnapaTr u3y4acMoro pasjaeina
GU3MKKM U COMPOBOXKIATh BBICTYIUICHHE Ipe3eHTalUeld ¢ Yy4&ToM

O0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIPU BBINOJHEHUM YYEOHBIX IMPOEKTOB M HCCIENOBAaHUN (PU3NUECKUX
IPOLIECCOB paclpesneisaTh 00S3aHHOCTU B IpyIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJIECIWTh 34 BBIIOJIHEHUEM IUIAHA
JEUCTBU M KOPpPEKTUPOBAaThH  €ro, aJeKBAaTHO  OLCHUBAaTh
COOCTBEHHBIM BKJIaJ] B JEATEIbHOCTb TIPYIIbl, BBICTPAUBAThH
KOMMYHHMKaTUBHOE  B3aUMOJCHCTBUE,  IpOSABIAL  T'OTOBHOCTH

pa3pemaTth KOHQIUKTHI



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon Kon
pasaena JJIEeMEHTA
®UBUKA U EE POJIb B IIOSHAHNU OKPYKAIOIIIET'O MUPA

IIpoBepsiemble 1eMEHTBHI COIePKAHUS

®uszuka — Hayka O Ipupoje. SIBieHus npUpPOABL.
1.1 dusnyeckue SBICHUA: MEXAHUYECKUE, TEIUIOBBIE,

SJICKTPUYCCKUEC, MArHUTHBIC, CB€CTOBBIC, 3BYKOBLIC

@dusnueckue BenWuUHBL.  V3MepeHne — QuU3MUECKUX
1.2 BenuuuH.  Dusmyeckue  npubopsl.  [lorpemHocTsh

U3MepeHuil. MexxayHapoiHasi CUCTEMA €IMHUIL

EcTtecTBeHHOHAy4yHBI METOJ| MO3HAHHUA: HAOJIOJEHUE,
13 IIOCTAaHOBKAa HAYYHOI'O BOIIPOCA, BBIIBUIKEHHE THIIOTE3,
1 OKCIIEPUMEHT 10 TMPOBEpPKE TUIMOTE3, OOBSICHEHHE

Ha0JII01aeMOr0 SIBJICHUS
1.4 Onucanue GpU3NUECKUX SBJICHUN C TOMOIIBIO MOieNen

[TpakTueckue pabOThI:

H#HH#HPar###113MepeHne paccTosHUI.

#HH##Par###3mepenue 00bEMa KUIKOCTH M TBEPAOTO
1.5 Tena.

#H##Par###0OnpeneneHue pa3MepoB MaJIbIX TEJ.

###HPar##13mepenne  TemrmepaTypsl TpU  TTOMOIIIH

KHUIKOCTHOTO TEPMOMETPA U 1aTYMKA TEMIIEPATy bl

INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIIECTBA

###Par##CTpoeHne BelecTBa: aTOMbI U MOJIEKYJIbI, UX
2.1 pasmepel.  OmbITBI,  JIOKa3bIBAIOLIME  JUCKPETHOE

CTPOCHUE BCUICCTBA

2 #HH##Par###]BrokeHne  4YacTHI[  BEIISCTBA. CBs3b
2.2 CKOPOCTH  JBWIKEHHS  YacTUIl C  TEeMIepaTypou.

BbpoynoBckoe nmxenue, nuddysus

23 B3anmoaeiicTBre 4acTUIl BEIIECTBA: IPUTSHKEHUE U

OTTAJIKMBAaHHC




#H#H#Par#H# ArperaTHble COCTOSTHUSI BEIIECTBA: CTPOSHHUE

ra3oB, JKUJIKOCTeH W TBEPABIX (KPUCTAJUIMYECKUX) TEJl.

2.4 B3anmocCBA3b MEXy CBOWCTBAMU BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSAX M UX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUMN BOIbI
[TpakTuyeckue pabOTHI:
#H##Par###0nuenka quaMerpa aToMa METOJIOM PSIOB (C
UCTOJIb30BaHueM (GoTorpaduii).

2.6 #HHPar###OneITEl 110 HAOMIONEHHWIO  TEIUIOBOTO

pacIIupeHHsI Ta30B.
H#HAHPar#H#0OnbITEL 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJIEKYJIIPHOTO TPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanuueckoe JBU)KECHHE. PaBHOMeEpHOE u
' HEPAaBHOMEPHOE JIBM)KEHUE
#HH##Par###CropocTsb. Cpenusis CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHUU. Pacyér myTu U BpeMeHHU
JIBIDKCHUS
SIBnenune uHepuuu. 3akoH uHepuuu. B3aumoneincTBue
3.3 TeN KaK MpUYMHA U3MEHEHUs CKOPOCTHU JBUKEHUS TeEl.
Macca kak Mepa UHEpPTHOCTH Teja
34 #H#Par### Inoraoctes BemecrBa. CBA3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B elMHUIIE 00BhEMa BeIlecTBa
3.5 Cuita KaK XxapakTepUCTHKA B3aUMOJICUCTBUS TE
36 Cuna ynpyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOIIbIO JMHAMOMETpA
3.7 ###HPar#t#IBnenne TaroteHus u cuna Tsokectu. Cuma
' TSKECTH Ha Jpyrux miaHerax. Bec tema. HeBecomocTh
38 Cuna tpenus. TpeHue CKOJNbXKEHUS U TPEHHUE MOKOS.
' Tpenue B Ipupoe U TEXHUKE
3.9 ##HPar###CnoxeHne cuj, HAMNpaBiICHHBIX [0 OJIHOM
' npsMoid. PaBHoIeliCTBYIO1IAs CUIT
3.10 [TpakTrueckue paboTHI:




3.11

3.12

OnpeneneHue CKOPOCTHM  PaBHOMEPHOTO  JBM)KEHHUS
(wrapuka B OKMJKOCTH, MOJEJIU  3JIEKTPUYECKOro
aBTromMoOmWIss u Tak ganee). OmnpeneneHue cpemHen
CKOPOCTH CKOJIb)KEHUS Opycka WIM HIapukKa [0
HAKJIOHHOM  IuiocKkocTH. OnpeneneHue  IUIOTHOCTH
TBEPJIOTO Tela. OnblITHI, JIEMOHCTPHPYIOILUE
3aBHCHUMOCTh pacTshKeHUs (aedopMaruu) MmpyXHHBI OT
OPUIOKEHHOW  cuiibl.  ONBITBI, JAEMOHCTPUPYIOLIUE
3aBHCUMOCTb CHJIbI TPEHHS CKOJIbKEHUSI OT BEca Tena U

XapaKTepa COIMPHUKACAOINUXCA HOBerHOCTeﬁ

dusnuecKue SBICHUS B IPUPOJE: IIPUMEPHI ABWKCHHUS C
Pa3IMYHBIMKM CKOPOCTSIMU B KMBOW W HEXWBOW IPUPOJE,

HeﬁCTBHC CHJIBI TPCHUA B IIPUPOAC U TCXHUKE

Texuuueckue YCTpOﬁCTBaI JAUHAMOMCTP, IHOAIIHUITHUKHN

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

Hasnenue TBEpAOro Tenma. CrocoObl YMEHBIICHUS WU

4 YBEIMUYEHUS TaBIICHUS
42 JlaBnenue raza. 3aBUCUMOCTD JIaBIIEHUS ra3a OT 00bEMa,
' TEMIIEPATYPhI
43 [lepenava maBieHUs: TBEPABIMU TEIAMH, KUIAKOCTSIMH H
' razamiu. 3akoH [lackans. [TneBMaTHUeCKHe MaITHBI
3aBUCHUMOCTh  JAaBJICHUS JKUJKOCTH OT  TIIyOWHBI.
4.4 IMuapocratudeckuit mapagokc. CooOIIAONTHECS COCYIBI.
['unpaBnuyeckue MeXaHU3Mbl
AtMmocdepa 3emnu u atmochepHoe naBienue. [IpudanHb
45 CyIIECTBOBaHUSI BO3AYIIHOW 00010ukn 3emin. OmbIT
' Toppuuennu. 3aBUCUMOCTh aTMOCGHEPHOTO JABJICHUS OT
BBICOTBI HaJ] YPOBHEM MOPS
16 W3mepenune armocdepHoro npapneHus. [Ipubopsl ans
' HU3MEPEHHS aTMOC(EPHOTO JTaBIICHUS
JlelicTBME XUIKOCTHM M Ta3a Ha MOTPYKEHHOE B HHX
4.7 Teno. BelTankuparomas (apxuMmenoBa) cuia. 3aKOH
Apxumena
4.8 [TnaBanue Ten. Bo3ayxomnaBanue




4.9

[TpakTuyeckue pabOTHI:

HccrnenoBanne 3aBHCUMOCTH Beca Tela B BOJE OT
00béMa TOTpYKEHHOH B IKMIKOCTb YacTH Tela.
OmnpeneneHre BhITAIKMBAIONIECH CUJIbI, TEHCTBYIOIIECH Ha
Teno,  MOrpy>k€HHOE B  JKMAKOCTb.  [IpoBepka
HE3aBHUCUMOCTU BBITAJIKUBAIOUIEH CHUJIbI, JEHCTBYIOLICH
Ha TEJIO B JKUAKOCTH, OT Macchl Tela. OIBITH,
JIEMOHCTPUPYIOIIUE  3aBUCUMOCTh  BBITAJIKUBAIOLIECH
CUJIbI, JIEUCTBYIOIIEH Ha TEJIO B KMJIKOCTH, OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTh YAaCTHU TeJa U OT IJIOTHOCTHU
JKUIKOCTH. Konctpyupoanue apeoMerpa 15 R)0%
KOHCTPYMPOBAHHE  JIOAKM M  OmlpeAelieHHe €€

rPy30M0ABEMHOCTH

4.10

du3nueckue SABJICHUSA B npupoac: BJIMSHUC
aTMOC(I)epHOI‘O JaBJICHHA Ha JKHUBOM OpraHu3Mm, IJIaBaHUC

pBIO

411

TexHuueckue yCTpOWCTBA: COOOILAIOIIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPILIHEBOM Hacoc,

apeoMmeTp

PABOTA, MOITHOCTD, SOHEPT A

5.1 Mexanudeckas pabora
5.2 MexaHudueckass MOIIHOCTh
£ 3 [IpocTele MEXaHU3MBI: pbIYAr, OJIOK, HAKJIOHHAS
' MI0CKOCTh. [IpaBuio paBHOBecHs phlyara
5.4 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0OKy
«3omotoe  mpaBwio»  MexaHWku.  Koaddumment
9.5 M0JIE3HOTO nercTBUs MEXaHHU3MOB. [Ipocteie
MEXaHU3MBI B OBITY U TEXHHUKE
5.6 [ToTeHManbHas SHEPTrUM TeJa, MOJHATOrO HaJ 3eMIIER
5.7 Kunernaeckas sHeprus
5 g [Tonnas MexaHwdeckass 3HEprusi. 3aKOH H3MEHEHUS U
' COXPaHECHUS MEXaHMUECKOW YHEPTHH
5.9 [TpakTuyeckue paboOTHI:




###Par#H#O0npenenenue pabOTBl CHUJIBI TPEHUS IPHU
pPaBHOMEPHOM JBM)KCHHU Tella 10 TOPU3OHTAIBHOMI
noBepxHoctu. MccnenoBaHue ycioBHMl  paBHOBeCHUs
peryara. HMsamepenue KIIJI HakgoOHHON TIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHUs MEXaHUYECKON YHEPTUun

duznyeckue SIBICHUS B npupoac: pbHaru B TCJIC

5.10
YeJI0BeKa
TexHuueckue YCTpOMCTBA: pblYar, TMOJBUXHBIA U
5.11 HETOABMKHBIM OJIOKM, HAaKJIOHHAs TJIOCKOCTh, MPOCTHIC
MEXaHU3MBI B ObITY
8 KIIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI COeP:KAHUS
paszeJia 3JieMeHTAa
TEIUJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHMSI  MOJIEKYJISIPHO-KUHETHUECKON
6.1 TEOpUU CTPOEHMs BemiecTBa. Macca U pa3sMmepbl
' MosieKyd.  OmbIThl, HOJATBEP)KIAIOUIME  OCHOBHbBIE
MOJIOXKEHUS MOJIEKYJISIPHOKUHETUYECKON TEOPUH
Mopnenn  TBEpAOro, JKUAKOTO W Ta3000pa3HOro
6.2 cocrosiHuil BemiecTBa. Kpucrtamnmueckue u amopdHbie
Tena
OObsicHeHHe CBOWCTB Ta30B, KUIKOCTEH W TBEPIBIX TEI
0 6.3 Ha OCHOBE TIOJIO)KEHUH MOJICKYJIIPHOKHHETHUECKON
TEOpUU
6.4 CMaunBaHue U KalWUISIPHbIE SIBICHUS
6.5 TemoBoe pacliupeHue u cxxaTue
6.6 Temnepatypa. CBs3b TeMIepaTrypbl €O CKOPOCTBIO
' TEIUIOBOTO IBMKEHUS YaCTHULL
6.7 Buytpenssist sneprusi. Crioco0bl U3MEHEHHs BHYTPEHHEH
' SHEPIUuu: Terionepeada U CopepiieHue padoThl
6.8 Bupael Tennonepenauu: TEIONPOBOJHOCTh, KOHBEKIUS,




U3IIy4YECHHE

KomuuectBO  TEMIOTHI. VYnenbHas  TEIIOEMKOCTH

6.9
BeIllECTBA
TemnmooOMeH u TemIoBO€ paBHOBECHE. YpaBHEHUE
6.10
TETIOBOTO OanaHca
6.11 [1naBneHue U OTBepAEBaHNE KPUCTAUTMYECKUX BEILIECTB.
. VY ienpHas TEmoTa NaBJICHUS
[Tapoobpa3zoBanue u  koHaeHcauus. Mcmapenue.
6.10 Kunenne. VYnenpHass  Temiora  mapooOpa3OBaHUA.
. 3aBUCUMOCTb TEMIIEPATYpbl KUIIEHUS OT aTMOC(EPHOTo
JaBJICHUS
6.13 BnaxxnocTs Bo3myxa
6.14 DHeprus TOIIMBaA. Y IeibHas TEII0Ta CrOpaHUs
[MpuHnmmel  paboThl  TerioBbix  aurarenei  KITJ]
6.15 TEIUIOBOTO JABHUTaTens. TeraoBble ABUTaTeNd WU 3allluTa
OKpY’Karolllen cpebl
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUU B TETIOBBIX
6.16
npolieccax
[IpakTudeckue pabOTHI:
OnbIThI no OOHapyKEHHIO JENCTBUSA cui
MOJICKYJISIPHOTO TIPUTSKEHUS.
OmnpITBI TIO BBIPAIIMBAHUIO KPHUCTAIJIOB TMOBAPEHHOMN
COJIM WJIU caxapa.
OnbITH 110 HAOIIOIEHUIO TETIJIOBOTO PACHIMPEHUS Ta30B,
6.17 KUJKOCTEN U TBEPABIX TEIL.

Onpenenenue JaBieHUs BO3yXa B OaJUIOHE IINPUILA.
OnbITEL, JEMOHCTPUPYIOIINE 3aBUCHMOCThH JIaBJICHHS
BO3/lyXa OT €ro 00bhEMa U HarpeBaHUs WIH OXJIXKICHUSI.

IIpoBepka THUNOTE3BI JMHEWHOM 3aBUCUMOCTH JIJIMHBI

CTOJIOMKA JKUJIKOCTH B TEPMOMETPUUYECKOW TpyOKe OT

TEMIEPaTypHI.

HaGmtoneHne uM3MeHeHHUs] BHYTPEHHEW SHEpruM Tela B




pe3ysbTare Terionepeaadd U padoThl BHEITHUX CHIIL.
HccnenoBanue siBjeHUs TEIIOOOMEHA MTPU CMEIIUBAHUHU
XOJIOJTHOW U TOpsiYEil BOJIBI.

OrmpenenieHne  KOJMYECTBA  TEIUIOTHI, IOJYYEHHOTO
BOJIOW TPHU TEIIOOOMEHE C HArpeThiM METAUTHYSCKUM
AJTAHIPOM.

OmnpeneneHue yAeIbHOU TEIIIOEMKOCTH BEIIECTBA.
UccnenoBanue npoliecca UCapeHus.

OrnpezenieHne OTHOCUTEIILHON BIIAXXKHOCTH BO3/yXa.

OHpe,[[eJ'IGHI/Ie yz[eanoﬁ TCIIOTHI IJIABJICHUA JIbAA.

6.18

6.19

®dusnyueckue SBICHUA B NPHUPOJAC: TOBEPXHOCTHOE
HaTsDKEHUE W KalWULIpHbIE SIBIIEHUS B IPUPOJE,
KpUCTAJUIBI B NpUpoJie, uznydyenre CoJHLA, 3aMep3aHue
BOZ0EMOB, MOpPCKHE OpH3bI; 00pa30BaHKUE POCHI, TyMaHa,

HHes, CHera.

TexHuueckue  yCTpoilcTBa:  KamWUIApbl, MPUMEPHI
HCIIOJIb30BaHUS KPUCTAJIOB, KMJIKOCTHBIM TEPMOMETP,
JaTYUK TEeMIepaTypbl, TEPMOC, CHCTEMa OTOIUICHUS
JIOMOB, THUTPOMETpPBI, ICUXPOMETp, MapoBas TypOuHa,

ABUT'ATCJIb BHYTPECHHET'O CTOPAHUS.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusaius Tel. [[Ba posia aIeKTpUIECKUX 3apsiioB
B3aumopneiictBue 3apsbkeHHBIX  Ten.  3akoH  Kyiona

7.2 (3aBHCHMOCTB CHJIbI B3aUMOJIEMCTBUS 3apsKEHHBIX TE OT
BEJIMYMHBI 3apSAA0B U PACCTOSHUS MEXTy TeJIaMH)
Onexrpuueckoe nose. Hanpsyk€HHOCTD 2IEKTPUUECKOTO

7.3 nons. [IpyHIMD Cynepno3uiuu IEKTPUYECKUX MOJIEH
(Ha KaYECTBEHHOM ypPOBHE)
Hocurenn osnexkrpuueckux 3apsaoB. OJEMEHTApHBIN

7.4 anexTpudeckuid 3apsaa. Ctpoenue aroma. [IpoBogHukn n
TUDJIEKTPUKU

7.5 3aK0H COXpaHEHUs AIEKTPUIECKOTO 3apsiaa




ONeKTpUYecKUid  TOK.  YCJIOBHUA  CYILECTBOBaHMS

7.6

3JEKTPUUYECKOTO TOKA. ICTOUHHMKYN OCTOSIHHOTO TOKA

Jencreus 3JIEKTPUYECKOIO TOKa (TemoBoe,
1.7 XUMUYECKOE, MAarHuTHOE). OJEKTPUYECKUH TOK B

KUJKOCTAX U razax

Onexktpuueckas uenb. Cwia TOKa. OJIEKTPUUECKOE
7.8

HaIpshKEHUe

9 CornpoTuBieHue MIPOBOJIHHUKA. VYnensHOE

7.

CONPOTHUBIICHUE BEILIECTBA
7.10 3akon OMa 1t yyacTKa Lenu

[locnenoBarenpHOE UM HapajUIebHOE  COEOUHEHUE
7.11

IIPOBOJTHUKOB

PaGora M MOUIHOCTH 3JEKTPUYECKOTO TOKAa. 3aKOH
7.12

Jxoyina — Jlenua

DJNeKTpUYecKrue Lenu U TOTPEOUTETH 3JIEeKTPHUECKON
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHne

[TocTostHHbIE MarHuTHl. B3aumoaeicTBHE MOCTOSIHHBIX
7.14

MarHuTOB

MarautHoe mone. MarHuTHoe mojne 3€MIIM U €ro
7.15

3HAUYEHME JIJIS )KU3HU Ha 3emiie

OmneIT Opcrena. MaruutHoe nojie 31eKTPUYECKOro TOKa.
7.16

[IpuMeHeHue 3eKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHUTHOrO TMOJS HA MPOBOJHUK C TOKOM.

DNeKTpOoABUTaTENb MOCTOSTHHOTO TOKa. Mcnonp3oBaHue
7.17

AJIEKTPOJIBUTaTeNell B TEXHUYECKUX YCTpPOMCTBAX M Ha

TpaHCIIOpTe

Onbitel @Papanes.  SIBneHue  3IEKTPOMArHUTHOM
7.18

naaykuuu. [Ipasumno Jlenna

DIeKTpOTreHeparTop. CriocoOsr MOJIyYEHUs
7.19 JJIEKTPUYECKON  DHEPIUH. ONeKTpoCcTaHIMM  Ha

BO30OHOBJISIEMBIX HICTOYHHKAX SHEPTUU
7.20 [IpakTuyeckue pabOTHI:




OnbITH 10 HAOTIOJCHUIO IIEKTPU3AIUU TENl HHIYKIIUEH
Y [IPU CONPUKOCHOBEHHH.

UccnenoBanue JeHCTBUS DJIEKTPUYECKOrO IIOJIA  Ha
MPOBOJIHUKY U JUDJICKTPUKHU.

COopka u mpoBepka pabOTBI SICKTPHUSCKON Ienu
IIOCTOSIHHOTO TOKa.

W3mepenue u peryjinpoBaHue CUJIbI TOKA.

N3mepenue u peryivpoBaHue HAMPSKEHUS.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3
pPE3UCTOpP, OT CONMPOTHUBJICHUS PE3UCTOPA U HANPSHKEHUS
Ha PEe3UCTope.

OMBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
AJIEKTPUYECKOTO COMPOTUBJICHUSI TPOBOJHUKA OT €ro
JUIMHBI, TJI0LAU ONEPEYHOr0 CEUEHHS U MaTepHala.
[IpoBepka mpaBuiia CIOXKEHUS  HANpPSIKEHUH MpU
MOCJIEZIOBATEIbHOM ~ COEIMHEHUU JBYX PE3HCTOpOB.
[TpoBepka mpaBuia s CHJIBI TOKA TPH MapalieIbHOM
coequHEHUN  pe3uctopoB.  OmpeneneHue  pabOTHI
NEKTPUYECKOTO TOKA, HIYLIErO0 4Yepe3 Pe3HUCTop.
OnpeneneHne  MOIIHOCTH — DJIEKTPUYECKOIO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. MccaenoBanre 3aBUCUMOCTH
CWJIBI TOKA, UJIYIIETO Yepe3 JIAMIIOUYKY, OT HalpsKEHUs
Ha Hell. Onpenenenue KIIJ[ HarpeBarens. MccnenoBanue
MAarHuTHOTO B3aUMOJEHUCTBUSI TMOCTOSIHHBIX MAarHHUTOB.
N3ydeHnne MarHUTHOTO TOJIS TOCTOSIHHBIX MarHUTOB TPH
ux Oo0beAWHEHWHM W  pasneneHuu. VccremoBanue
JENUCTBHUS DJIEKTPUUECKOTO TOKA Ha MATHUTHYIO CTPEJIKY.
OnbIThl,  J€MOHCTPUPYIOLIME  3aBUCHUMOCTb  CHJIbI
B3aUMOJICHCTBUS KATYIIKH C TOKOM M MarHWTa OT CHJIBI
TOKa M HalpaBleHUs TOKa B Karymke. I3ydenue
JEUCTBUSI MAarHUTHOTO TMOJsi Ha MPOBOJHHUK C TOKOM.
Kounctpyuposanue u H3yuyeHue paboThI

3JIEKTPOJIBUTATEIS. N3zmepenne KII




7.21

7.22

JJIEKTPOJBUIaTEIbHOM  YCTAHOBKH. OneiTBl 1O
HCCIICIOBAHUIO SIBJICHUS JIEKTPOMATHUTHOW MHIyKLUU:
HCCIICIOBAHNE WM3MECHCHMM 3HAYEHUS W HaIpaBICHUS

WHAYKIUOHHOI'O TOKa

@usnueckue SBIEHUS B MPUPOJE: DIIEKTPUUECKHUE
SBJIICHUST B  arMocdepe, DICKTPUUYECTBO  IKUBBIX
OpPTraHU3MOB, MarHUTHOE TIOJIe 3eMJIH, Apeii( MOIIOCOB,
POJIb MAarHUTHOT'O TOJIA ISl )KU3HU HA 3eMile, MOJISIPHOE

CHAHUC

TexHudeckue yCTpOMCTBA: DJIEKTPOCKOIl, aMIIEpPMETP,
BOJIETMETP, PEOCTAT, CUETUUK AIIEKTPUUECKON SHEPrud,
JIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC
ANEKTPONPUOOPHI (mpumepsl), JIEKTPUYECKUE
MPEIOXPAHUTENHN, JIIEKTPOMATHUT, 3JIEKTPOJBUTATEIb

IIOCTOAHHOI'O TOKA, reHCPaTOp NOCTOAHHOI'O TOKA

9 KITACC
Kon
Konx snementa [IpoBepsiembie 27IEMEHTBI COAEPIKAHMS
pasnena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexannyeckoe ABWXKEHME. MarepuasbHas — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAaHUYECKOTO IBUKECHUS
8.3 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE
HepaBHoMepHOe npsiMosinHeliHOe ABMkeHue. CpenHsist
8 8.4 U MTHOBEHHas CKOpPOCTh Tejla INpPH HEPaBHOMEPHOM
JBUKECHUU
8.5 VYckopenue. PaBHOyCKOpEHHOE MPSIMOJIMHENHOE
' JBUKEHHE
8.6 CBoboanoe nagenue. OnbiTel ["anunes
8.7 PaBHOMEpHOE IBHKEHME IO OKpYyKHOCTU. llepuon u

yacToTra oOparieHus. JIMHEWHas W yrioBas CKOPOCTH.




LleHTpOCTpEMUTENILHOE YCKOPEHUE

8.8 [lepssiii 3akoH HptoToHa
8.9 Bropoii 3akon Herorona
8.10 Tperuii 3akoH HeroTona
8.11 [TpuHIMIT CyTIEpIIO3UIMHU CHIT
8.12 Cuuita ynpyroctu. 3akoH ['yka
513 Cuna TpeHMsl: cuJla TPEHUS CKOJIbKEHMsI, CUJIa TPEHUs
' MTOKOS, IPYTHE BUJIBI TPEHHS
814 Cuna TsDKECTH W 3aKOH BCEMHPHOTO TATOTCHUS.
' YckopeHue cBOOOIHOTO MaIeHUs
815 HBwxenne  riaHer  Bokpyr  Comnuma.  IlepBas
' KOCMHYECKasi CKOpOCTh. HeBecoMoCTh 1 meperpy3ku
PaBHOBecue matepuanbHON TOUKU. AOCOIIOTHO TBEPIOE
8.16
TEJOo
8.17 PaBHoBecue TBEpPHOro Tena € 3aKpPEIUVIEHHOW OCBIO
' BpateHus. MoMeHT cuibl. LleHTp TsbkecTn
8.18 Nmnynbsce Tena. 3Menenne nmmynsca. IMimysibe cuitb
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE nBMKEHNE
8.21 Mexanunueckas paboTa U MOIIHOCTb
892 PaGora cun TskecTH, ynpyroctd, TpeHus. CBs3b
' SHEPruu U paboThl
893 [lorennmaneHast »HEprust Tena, MOAHATOTO  HaJ
' MOBEPXHOCTHIO 3eMJIU
8.24 [ToTenunanpHas SHEPTUS CKATON TPYKUHBI
Kunernueckass sHeprus. Teopema O KHHETHYECKOU
8.25
SHEeprun
8.26 3aKOH COXpaHEHMSI MEXaHUYECKON YHEPIUH
[IpakTuyeckue paboOTHI:
OmpenenieHne CpemHe CKOPOCTH CKOJBXKEHUs Opycka
8.27 WU JBWKEHUS IIApUKa [0 HAKJIOHHOM IJIOCKOCTH.

Omnpenenenyue yCKOpEHUsl Tela MPU PABHOYCKOPEHHOM

JABMXXCHUHU I10 HaAKJIOHHOM INIOCKOCTH.




HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH INIPU
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 HauaJIbHOM CKOPOCTH.
[IpoBepka THMOTE3bI: €CIU MpPH PaBHOYCKOPECHHOM
JBYDKEHUHM 0€3 HAa4YallbHOW CKOPOCTH ITYyTH OTHOCSTCS
KaK psA HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE
MIPOMEKYTKH BPEMEHU OJTMHAKOBBHI.

HccnenoBanue 3aBUCIMOCTH CHIIBI TPEHHS CKOJIBKEHUS
OT CWIbl HOpMaJbHOro JaBiieHus. OrmnpenerneHue
kodhdunmeHTa TpPeHUs CKoJbkeHus. OrnpenencHue
KECTKOCTU TMpYyKuHBL. OrnpeneneHue padOThl CHIIBI
TPEHUSI TIpU PAaBHOMEPHOM JIBIKCHMU Tella TI0
TOPU30HTANBHOM MOBepxHOCTU. OrmpeneraeHue padOThI
CUIBl  yOpPYyrocTh  Ipu  IHOABEME  Ipy3a  C
UCIIOJIB30BAHUEM  HEIMOJBM)KHOTO U IOJBUXHOTO

OJIOKOB

duznyeckue SBICHUS B npupoac: MPUIMBLEI U OTJIMBBI,

8.28 nBUKeHHE IulaHeT COJHEYHOM CHCTEMBI, PEAKTHBHOE
JBUKEHUE KUBBIX OPTraHU3MOB
8.99 TexHuueckue  yCTpOMCTBA:  CHOUIOMETP,  JAaTUUKH

TIOJIOKCHMUS, PACCTOSAHUA U YCKOPCHUS, PAKCTBI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH

. KoJIeOaHM: IepUO/, YacTOTa, aMILJIUTY/AA
9.2 Maremarnueckuit u [IpYKUHHBIN MasITHUKHU.
' [IpeBparenue suepruu npu KosiaedaTeabHOM ABHKEHUN
0.3 3aryxatomue koyieOaHus. BBIHYXIEHHBIE KOJIEOAHUS.
' Pe3onanc
Mexannueckue BoJHbL. CBONMCTBa MEXaHUYECKUX BOJIH.
0.4 [IpononpHble M MoNepevHble BOJNHBI. JlJIMHA BOJHBI U
' CKOPOCTb €€ paclpocTpaHeHHs. MeXaHUYECKUE BOJIHBI
B TBEP/IOM Telle, CECMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
9.6 Wudpa3Byk u yabTpa3ByK
97 [IpakTuyeckue pabOTHI:

OmpeneneHne YacTOTBI M TMepuoAa  KoJieOaHWH




9.8

9.9

MaTeMaTU4eCKOro MasiTHUKA.
Onpenenenue 4YacTOThl U Mepuojaa  KoJieOaHMi
MPY>KMHHOTO MasiTHUKA

HccnenoBanne 3aBUCUMOCTH Iepuoja  KoJieOaHHi
MOABEIICHHOTO K HUTH TIpy3a OT JUIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJieOaHHi
MPY>KMHHOTO MAasATHHKAa OT Macchl rpy3a. [IpoBepka
HE3aBUCUMOCTH nepuoja KojeOaHuit rpy3a,
MOABEIICHHOTO K HUTH, OT MAacChl Tpy3a U KECTKOCTU
npyXuHbl. Mi3MepeHue yckopeHus cBOOOAHOTO MaIeHUs
®usnueckue SBICHUS B NPUPOAE: BOCHPHUATHE 3BYKOB
KUBOTHBIMH, 3E€MIIETPSICEHUE, CEUCMHYECKHUE BOJIHBI,
LIyHaMH, 3XO0

TexHuueckue YCTpOﬁCTBaI 3X0J0T, HCIOJb30BaHHUC

yJIbTPa3ByKa B ObITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

QHCKTpOMaFHI/ITHOG IToJIC. SJICKTpOMaFHI/ITHLIe BOJIHBI.

10 CBolicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [kana 31eKTPOMarHUTHBIX BOJIH
103 DOnexkTpoMarHuTHas npupoja cBera. CKOpOCTb CBeTa.
' BoiHOBBIE CBOlICTBA CBETa
10 [IpakTuyeckue paboOTHI:
10.4 N3yueHne CBOWCTB  DJJIEKTPOMAarHUTHBIX BOJH €
MTOMOIIIbI0 MOOMIIBHOTO Tesie(hoHa
dusnueckue SBIEHUS B MNPHUPOJE: OHOJIIOTHYECKOe
10.5 JENUCTBHE BHJIIMOTO, yIbTpaduoIeTOBOrO )51
PEHTT€HOBCKOTO U3IyYEHUM
106 Texauueckue YCTpOWCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMAarHUTHBIX BOJIH JJI1 COTOBOM CBSI3U
CBETOBBIE SABJIEHUA
111 JlyueBast monens cBera. McTouHuku cBera
11 11.2 [psiMoUHENHOE PacpOCTPAHEHUE CBETA
113 Otpaxenue csera. [Inmockoe 3epkano. 3aKoH OTpakKEHUS

CBC€Ta




[Ipenomnienne cBera. 3aKkoH TIPEJIOMIICHHUS CBETA.

114 [TonHOE BHYTpEHHEE OTpa)KEHHE CBETA
11.5 Jlunza. Xop iydeid B JIMH3E
116 OnTtuueckass cuctemMa ¢oToarnmapaTta, MHUKPOCKOMAa |
' TEJICCKOIa
117 I'maz xak onrTudeckas CUCTeMa. bIM30pyKOCTh W
' JATbHO30PKOCTh
118 Paznoxxenue 6emnoro ceera B criekTp. OnbiTel HeroTOHA.
' CrnoxeHue CIeKTpaIbHBIX IBETOB. Jlucmepcus cBeTa
[IpakTrueckue pabOThI:
HccnemoBanue  3aBHCHMOCTH  yria  OTPaKCHHS
CBETOBOIO JIy4a OT YIJIa MajeHHs.
N3ydyeHne xapakTepUCTHUK HW300paKCHHS TpPEIMETa B
IIJIOCKOM 3epKalie.
HccnenoBanue  3aBUCUMOCTH  yIVIa  MPEIOMJICHUS
CBETOBOT'O JIy4a OT yrJja MaJeHusl Ha TPaHHIIe «BO3IYX —
11.9 CTEKJIIO».
[Tonyuenne u300pakeHUH C MOMOILBIO coOHparoeit
JINH3EIL.
Omnpenenenre (GOKYCHOTO PACCTOSIHUS U ONTUYECKOU
CHUJIBI COOMPAIOIIIEH JTUH3HI.
OMnBITHI O PA3JI0KEHUIO OEJIOTO CBETA B CIIEKTP.
OneITEI 1O BOCHPHSITHIO I[BETA IMPEAMETOB TIPU HX
HaOJII0IEHUH Yepe3 I[BETOBBIE (PUIBTPHI
duznyeckue sBIeHUs B mpupoje: 3arMenus ConHIa u
11.10 JlyHbl, 1mIBETa TEJN, ONTHUYECKHE SBICHUS B arMocdepe
(uBet HeOa, pedpakius, paayra, MUPax)
111 Texuuueckue yCTpOMCTBA: OYKH, MIEPUCKOIL,
' (dboToanmapar, ONTHIECKUE CBETOBO/IBI
KBAHTOBBIE SABJIEHU S
121 Onwitel Pezepdopna u 1utaHerapHas MOJENb aTroMma.
12 ' Mopaenb atroma bopa
129 Hcnyckanve U moOrJomieHue cBeta aroMoM. KBaHTBI.

JInnenyaTele CIIEKTPbI




12.3

PagnoaktuBHOCTH. Anb(da, 6eTa- 1 raMMa-u3IyyYeHHs

Crpoenne aromHoro szapa. HykinonHas Moxenb

ted aTOMHOTO siipa. M30Tons!
125 PaguoaktuBHble npespamenus. Ilepuon nomypacnana
' ATOMHBIX sJEP
12.6 SAnepHble peakuuu. 3aKOHbI COXPAaHEHUS 3apsJ0BOrO U
' MacCOBOI0 YHCE
12.7 OHeprus cBA3U aTOMHBIX siep. CBA3b MACCHI U YHEPTUU
e Peakuuu cunresa u genenus anep. VICTOUHUKY SHEPTUU
' CoJHIa u 3BE3]1
1.9 Snepnas osHeprertuka. JlelicTBue  paJMOAKTHUBHBIX
' U3JIy4YE€HUH Ha )KUBbIE OPraHU3MbI
[IpakTuueckue padbOTHI:
HaGntongeHue CIUIOIIHBIX W JIMHEWYaTbIX CIEKTPOB
U3JTy4EHUS.
12.10
HccnenoBanue TPEeKOB: M3MEPEHHUE DHEPTUU YaCTHULIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue paanoakTUBHOTO (poHa
@usnyeckue SBIEHUS B INPUPOJE: €CTECTBEHHBIN
PaaroaKTUBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paaMOaKTUBHOE W3JIy4YEHHE IPUPOAHBIX MHHEPAJIOB,
JEUCTBHE PpAaJMOAKTHBHBIX H3JIyYEHUH HA OpraHu3M
4eJI0BEKa
1212 Texuuueckue YCTpOMCTBA: CIIEKTPOCKOII,

WHIUBUYyaIbHBINA TO3UMETP, Kamepa Bunbcona



IPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOI0 0011ero odopasosanns Ha ocHoBe PI'OC

[Tonnmanue posm  QU3MKM B  HAy4HOM  KapTHMHE  MMHpa;
c(hOpMHUPOBAHHOCTH 0a30BBIX MPEJICTABICHUA O 3aKOHOMEPHOU CBSI3U
U II03HABAEMOCTU SIBJICHHW IIPUPOABI, O POJM DSKCIEPUMEHTa B
¢usuke, o cucremooOpasyromeid poau (U3MKH B pPa3BUTHH
€CTECTBEHHbIX HayK, TEXHUKM M TEXHOJIOTHI, 00 3BOJIIOLUU
¢u3NYeCKUX 3HAHUN U MX POJIM B LIEJOCTHOM €CTECTBEHHOHAYYHOMU
KapTHUHE MHUpA, O BKJAJE POCCUHCKUX U 3apyOCKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKH, OOBSICHEHHE IPOLIECCOB OKPY’KAIOLIErO

MHpa, pa3BUTHEC TCXHUKU U TEXHOJIOTUI

3HaHus O BHMJAX Marepuu (BEIIECTBO M IMOJE), O JBHUKEHUU Kak
crocobe CyIiecTBOBaHUsI MaTePUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUU
CTPOEHHUSI BellecTBa, O (U3NYECKOH CYIIHOCTH SIBICHUH MPUPOJIBI
(MEXaHWYECKHX, TEIUIOBBIX, JJEKTPOMAarHUTHBIX W KBAaHTOBBIX);
YMEHHUE pa3iInyaTh sIBICHU 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U
Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUYECKOE SIBICHUE,
YMEHHE paclo3HaBaTh MPOSBICHNE U3YUEHHBIX (PU3HMUECKUX SBICHUHN
B OKpYXalolleM MHUpe, BBIICNSAS WX CYIIECTBEHHBIE CBOWCTBA
(mpu3HaKH)

Brnanenne ocHOBaMH TOHATHHHOTO armmapara ¥ CHMBOJIHYECKOTO
A3bIKa (PU3UKU M MCIIONb30BaHME MX ISl PEIIeHHs y4eOHBIX 3ajad;
YMEHHE XapaKTepu30BaTh CBOWCTBA Tell, (U3WYECCKHE SIBICHUS U

MponeCChl, UCIIOJIb3YA (I)YHJIaMeHTaHBHLIC 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHUe OIMCHIBATh HN3YUYCHHBIC CBOICTBA TEII U (pI/I3I/ILICCKI/Ie SABJICHUA,

HCIIOJIB3YyA (bHSI/I‘IeCKI/Ie BCJIIMYHHBI

BrnaneHne ocHOBaMHM METOZOB HAaydyHOTO TIIO3HAHUS C Y4YETOM
coOuro/IeHus TTpaBUil 0€30MacHOro Tpyna: HaONoAeHHE (PUZNUECKUX
SBJICHUMN:

YMEHHE CaMOCTOSITENIbHO COOMpPATh HKCHEPUMEHTANIbHYIO YCTAaHOBKY




U3 JaHHOTO Habopa 00OpYIOBaHMS MO WHCTPYKIUHU, OMUCHIBATH XOJ
OTIbITA U 3aMKCHIBATh €r0 Pe3ybTaThl, POPMYIHUPOBATH BHIBOIBL;
MPOBE/ICHUE MPSAMBIX M KOCBEHHBIX U3MEPEHUI (PU3NUECKUX BETUYMH:
yMEHHE IUIAHUPOBAaTh U3MEPEHHs, CaMOCTOSATEIbHO CcOoOUpaTh
HKCIEPUMEHTAJIbHYIO YCTAaHOBKY [0 MHCTPYKLUH, BBIYUCIATH
3HaYeHUE BEJIUYUHBI U AHAIU3UPOBATH MOJYUEHHBIE PE3YJIbTATHI C
y4E€TOM 3aJaHHOU MOIPEIIHOCTH PE3yJIbTaTOB U3MEPEHHUI;
MPOBEJCHNUE  HECJOXKHBIX  AKCHEPUMEHTANbHBIX  HCCIIEIOBAHMUIA,
CaMOCTOSITENIFHO ~ COOMpaTh AKCHEPUMEHTAJIBHYIO yCTAaHOBKY U
MPOBOAWTH  HCCIEAOBaHWE IO  WHCTPYKUUHU,  MPEICTABIATH
MIOJIy4YE€HHbIE 3aBUCUMOCTH (U3NYECKUX BEIMYMH B BUAE TaOIUL U
rpaduKoOB, yUUTHIBATh MOTPEIIHOCTH, JIEIaTh BEIBOJBI IO Pe3yJbTaTaM

HUCCICI0BaHUA

[Tonumanue  XapakTepHBIX  CBOMCTB  (U3MYECKUX  MOJeNel
(MaTepuasibHasi TOYKa, aOCOJIOTHO TBEPJOE TEJIO, MOAEIH CTPOCHMS
ra3oB, >KMJIKOCTEH W TBEPABIX TeJ, IJAHETapHas MOJENIb aroma,
HYKJIOHHasi MOJIeJIb aTOMHOTO si/ipa) U yMEHUE MPUMEHATh UX IS

00BbSICHEHUS (PU3UUECKUX TPOIECCOB

YMeHue oOBACHATh (PU3NUECKHE MPOIECCHl U CBOMCTBA TEl, B TOM
4yuclie W B KOHTEKCTE CHUTyallUd MPaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBIABIIITh IPUUMHHO-CIICICTBEHHBIE CBSI3U U
CTPOUTH OOBSICHEHHE C ONOPON Ha M3yYeHHBIE CBOMCTBA (PU3NUYECKUX

SIBJICHHH, PU3NYECKHE 3aKOHBI, 3aKOHOMEPHOCTU U MOJIEIIN

VYMenne pemarh pacuéTHple 3aaun (Ha 0aze 2 — 3 ypaBHEHH),
UCTIONB3Ysl 3aKOHBI W (popMysbl, CBs3BIBaOIIKME (PU3UUECKHE
BEIIMYMHBI, B YaCTHOCTH, 3alMCHIBaTh KpaTKOE YCIOBUE 3ajayH,
BBISIBJISITH HEAOCTAIOUINE JaHHbIE, BbIOUpATh 3aKOHBI U (OPMYJIBI,
HEOOXOUMBIE ISl €€ pelIeHHs], UCIOIb30BaTh CIPABOYHEIE JTaHHEIE,
MMPOBOANTH pvaéTI)I N OHOCHUBATH PCATUCTUYHOCTHL IIOJTYYCHHOI'O
3HaueHUs (PU3MUECKON BETMUYWHBI, YMEHUE OMPEIENiTh pa3MEepHOCTh

¢bu3nYeCcKOil BETNYNHBI, TOTYYEHHON IPU PEIICHUH 3a7aun

YMeHue XapakTepu3oBaThb INPUHUUIBI  JCHCTBHA TEXHHYECKUX
YCTPOWCTB, B TOM 4YHCJIe OBITOBBIX NPHOOPOB, M MPOMBIIIJICHHBIX
TE€XHOJOTMYECKHUX IPOLECCOB MO MX ONMHMCAHUIO, UCIIOJIb3YS 3HAHUA O

CBOWCTBaX (U3MYECKUX SBICHUA M HEoOXOoauMble (PHU3MUECKUe




3aKOHOMEPHOCTH

YMeHue UCHoJib30BaTh 3HAHUS O (U3MYECKHX SBICHUAX B
IOBCETHEBHOM JKM3HM Juid  oOecriedeHus: O€30MacHOCTH  IpU
oOpamiennd ¢ OBITOBBIMH ~ mpuOOpaMH M TEXHUYECKUMHU
10 yCTpOMCTBAMH, COXpPaHEHHUsS 370pOBbsI M  COONIONCHHS HOPM
HKOJIOTUYECKOTO0 TOBEJACHHS B OKpYXamoIlled cpene; MOHMMaHUE
HEOOXOAMMOCTH TPUMEHEHUS IOCTHKCHUH (HU3MKH M TEXHOJOTHH

AJI paiuOHAJIBHOTO ITPUPOAOIIOJIB30BaAHUA

OnelT 1oMCKa, NpeoOpa3oBaHUs M IPEACTaBICHUS HHPOpMaLUU
(GU3MYECKOro CoAep)KaHusl C MCIOJIb30BaHHEM HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TE€XHOJIOTUH; YMEHHUE OLIEHUBATh JOCTOBEPHOCTH
HOJYyYeHHON MH(pOpMalMM Ha OCHOBE HMEIOIIMXCS 3HaHUH U
JIOTIOJIHUTEIbHBIX ~ MCTOYHHUKOB,  YMEHHE  MHCIIOJIb30BaTh  IpU
11 BBINOJIHEHUM YYEOHBIX 3a/aHUil HAy4HO-TIOMYJISIPHYIO JIUTEpaTypy
(GU3NYECKOr0 COJEp’KaHUs, CIIPAaBOYHbIE MaTepuajbl, PECYpPChbl CETU
WntepHer; BnajaeHue 0a30BbIMM  HaBbIKaMHU  IpeoOpa3oBaHUs
uH(pOpMallMd U3 OJHOM 3HAKOBOM CHCTEMbI B JAPYTYIO; YMEHHE
CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOIIEHHUS Ha

OCHOBC I/IH(l)OpMaHI/II/I N3 HECKOJIBKUX UCTOYHUKOB

HEPEYEHD 3JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D ITO
POU3UKE

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS
1 MEXAHUWYECKUE ABJIEHUA
11 Mexanndeckoe nBvxeHue. MartepuanbHas Touyka. Cucrema orcuéra. OTHOCUTENIBHOCTH
' JBUKECHUS
PaBHOMEpHOE U HEpaBHOMEpPHOE ABMKEeHKE. CpenHsis ckopocTh. PopMyiia Uil BBIYMCIEHUS
1.2 cpenHeii ckopoctu: V = S/t
PaBHOMEpHOE NPAMOIMHENHOE ABM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI T€Jla OT BPEMEHHU B
Clly4ae PaBHOMEPHOTO MPSIMOJIUHENHOTO JBUKCHHUS
1.3

1) =x,+vt

I'padviky 3aBUCUMOCTH OT BPEMEHU MAJISi MPOEKIUH CKOPOCTH, MPOEKLUHHU IMepeMEIICHuUs,




IIyTH, KOOPAUHATHI IIPX PABHOMEPHOM IIPSMOJIMHEMHOM JIBUKCHUU

3aBUCUMOCTb KOOPAMHATHI TEJIa OT BPEMEHU B CIIy4ae PaBHOYCKOPEHHOI'O IPSIMOJIMHENHOTO

JBHXCHHA .

-S‘x':.{:l = .1-':|;|: * f_ax *

]

@DopMyIIbl U MPOEKIMH MepeMeIleHuUs, TPOSKIUU CKOPOCTH U MPOEKLUN YCKOPEHUS MpU

PaBHOYCKOPEHHOM IPSAMOJIUHENHOM JBUKECHUU:

1.4 2
5. (D) =vy, -I+ax-3~
U.\'('f] =Upy T4, L,
a. (f)=canst,
Ulrl - l""1.'1'2 :2{"1'5.'(
I'padvky 3aBHCHMOCTH OT BpPEMEHHU IS TPOCKIUU YCKOPEHHS, MPOSKIHMH CKOPOCTH,
MIPOEKLNHU NTEPEMEIICHUS, KOOPAUHATHI IIPYU PAaBHOYCKOPEHHOM MPSAMOJIMHEMHOM JIBUKEHUU
CBobOogHoe maaeane. @OpMyIIbl, OMUCHIBAIOIINE CBOOOJHOE MaJeHUE Teja 10 BEPTUKAIU
15 (mIBM>KCHWE Tella BHU3 WJIM BBEPX OTHOCHTEIBHO TOBEpPXHOCTH 3emiu). [‘paduku
' 3aBUCUMOCTH OT BPEMEHH ISl MPOCKIIUU YCKOPEHHUsI, TPOCKIIUU CKOPOCTH U KOOPUHATHI
MIpH CBOOOTHOM MaJICHUH TeJa M0 BEPTUKAIU
CKOpOoCTh PaBHOMEPHOTO IBUKEHHUS TeJla IO OKPYKHOCTU. HanpaBneHnue ckopocTH.
dopMya 7151 BEIYUCICHHS] CKOPOCTH Yepe3 paanyc OKPYKHOCTH U MIEPUO OOpaIleHus :
_2mR
YT
[lentpocTpemurensHoe yckopenue. HampapieHne HEHTPOCTPEMHUTEIBHOTO YCKOPEHUSI.
®opMyna 17151 BBIYMCICHHS YCKOPEHUS:
1.6 0 U_E
" R
®dopmyna, CBSI3bIBAIOIIAS IEPUOJT U YACTOTY OOpAICHHUS:
vl
T
Macca. ITnotHocts BemecTBa. @opmyJia sl BBIYUCICHUS TIJIOTHOCTH:
_m
1.7 P=7
1.8 Cuna — BekTopHas gusnueckas BenuurnHa. CloskeHHe Cuil




1.9

SBnenue unepuuu. [lepsslii 3akoH HeroToHa

1.10

Bropoii 3akoH HeroToHa:
F=m.d

CoHarpaBIeHHOCTh BEKTOpa YCKOPEHUS Tella U BEKTOPa CUJIBI, ISUCTBYIOLIEH Ha TEJIO

111

Bzaumopeiicteue ten. Tpernit 3akoH HeroToHa:

Fry=-Fiy

1.12

TpCHI/Ie IIOKOSI U TPCHUC CKOJIbLKXCHUA. CDOpMy.TIa AJI1 BBIYUCIICHHUA MOAYJIA CHUJIBI TPCHUA

CKOJIBXXCHU A

FTP:LL-N

1.13

Hedopmarus Tema. Yopyrue u Heynpyrue aedopmammu. 3akoH yrnpyrou medopmanuu

(3akoH ['yka):

F=Ik-Al

1.14

BCGMI/IpHOG TATOTCHHE. 3aKOH BCEMHUPHOI'O TATOTCHUA:

My -1,
F=¢g.—L1 2
R
Cuna TspkecTH. Y CKOpeHHe CBOOOTHOTO HaIeHHs.
®dopmyia 1715 BBIYUCIEHUS CUIIbI TSHDKECTH BOJIM3H MoBepXHOCTH 3emun: F = mg.
JBuxenue ninaner Bokpyr Connua. IlepBas kocmudeckas ckopocts. HeBecomocTs n

neperpy3Ku

1.15

Nwmmynse Tema — BekTopHas pu3ndeckas BeIMYnHa.
p=mi

Nmnynbe cucremsl Ten. M3Menenne ummyinbca. MMiynbe cuibl

1.16

3aKkoH COXpaHCHUA UMITYJIbCa JJId SaMKHYTOﬁ CHUCTEMBI TCII:
p=nyly +im, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexanunueckas padota. @opmyiia a7 BBIYUCICHUS PaOOThI CHIIBI:

A=Fscosc

Mexanuueckas MOIIHOCTE:




Kunernueckas u NMOTCHIHAJIbHAA SHCPIUs. q)opMyﬂa JJIs1 BBIYHUCIICHUA KHHETHYECKOM

SHEPTUH:
HE)E
E, =—
2
TeopeMa o0 kuHeTHUecKOU sHeprun. PopmyIia i BHIYUCICHNS TOTCHIMAIBHONW SHEPTHH
1.18
TeJa, NOJIHATOIO
Haj 3eMiEi:
E,=m gh
Mexanuyeckasi SHEpTUsi:
E=E;+E p
1.19 .
3aKOH COXpaHEHMsI MEXaHUYECKOM dHeprun. PopmyJia 17 3aKOHA COXPaHEHUs
MEXaHMYECKOM 3HEepTruu B OTCYTCTBHE CUJI TpeHus: E = const.
IIpeBpamieHne MeXaHM4ECKON PHEPTUH NTPH HATMYUH CUJIBI TPEHUS.
IIpocTeie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Poruar. Moment cuiisl: M - FI.
VYcnoBue paBHOBecHs pblyara:
M +M, +..=0
1.20
[ToxasmxHbIN 1 HeTOABWKHBIN O0510KU. KITJI mpocThIXx MEXaHU3MOB,
n= A‘H{U‘IE:&HH.H
Aaar;:laqenﬂaﬁ
JlaBiieHure TBEPAOTO TENa.
dopMyna 17151 BBIYMCIICHUS IaBJICHHS TBEPIOIO Tena:
»- F
5
1.21 Jasnenue raza. ATMocepHoe JaBlieHHeE.

I'uapocTaTuveckoe 1aBlieHUE BHYTPH KHIKOCTH.

@opMyiia s BBIYMCIICHUS 1AaBJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,




1.22

1.23

3akoH [lackans. ['uapaBnndeckuiil mpecc

3akon Apxumena. @opMyna mis OnpeaesaeHUs] BHITAIKUBAIONICH CHIIbI, JEUCTBYIOIIEH HA

TEJNO, NOrPY>KEHHOE B JKUIAKOCTH UJIH ra3:
F Apm. = ng

Ycaopue miaBanus teia. IlnaBanue CYZA0B U BO3AYXOILJIAaBAHUC

1.24

1.25

Mexannueckue KojeOaHHs. AMIUIMTYJa, NEpUo M yactoTa Konebanuil. Dopwmyina,

CBsA3LIBaroIas 4aCToOTy U IIEPUOL] KOJIeOaHMii:

MatemaTuueckuil U MpY>KUHHBIA MasTHUKU. [IpeBpaiienue sHepruu npu KosiedaTelIbHOM

JABMOKCHUH

1.26

3aryxaromue koaebanus. BoiHyxaeHHbIe Konebanus. Pezonanc

1.27

1.28

MexaHU4eCcKrue BOJIHBI. HpOIIOJII:HI)IC U MMOHICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI U CKOPOCTH

PacCipoCTpaHCHHA BOJIHEI:

L=v-T

3By1(. rpOMKOCTL " BBICOTA 3BYKa. OTpaxceHHe 3BYKOBOI>'I BOJIHBI HAa I'paHULC OBYX CpCI.

WHudpa3Byk u ynpTpa3Byk

1.29

Ipaxmuueckue pabomul

N3mepenune cpeaHeil TUIOTHOCTH BEMISCTBA; apXMUMEIOBOW CHUIBI, JKECTKOCTH TPY)KHHEI;
Kod(hdullneHTa TPEHUSI CKONBXKEHHS; paOOThl CHUIIBI TPEHHS, CUJBI YNPYTrOCTH; CPEAHEU
CKOPOCTH JBMXCHHS OpycKa IO HaKJIOHHOM IMJIOCKOCTH; YCKOPEHUS OpycKa NP JIBHKECHUU
M0 HAKJIOHHOW TUIOCKOCTH; YacTOThI U TMEpHoja KoJleOaHWi MaTeMaTHYeCKOTO MAasTHHKA;
9acTOTHI U MEepPHoJIa KoieOaHni MPYKUHHOTO MasSTHHKA; MOMEHTA CHIIBI, JICHCTBYIOIIETO Ha
pBIyar; paboThl CHJIBI YIPYTOCTH MPHU MOABEME Ipy3a ¢ TOMOIIBIO HEMOJBIKHOTO OJIOKA;
pabOTHI CHITBI YIIPYTOCTH TIPH MOABEME TPY3a ¢ MMOMOIIIBIO MTOIBIKHOTO OJI0Ka.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHUITBI OT 00BEMa MOTPYKEHHON YacTH Tela U OT
IUIOTHOCTH JKUJKOCTH, HE3aBUCHUMOCTH BBITAJIKMBAIOIICH CHJIBI OT MAacChl Tella; CHJIBI
TPEHHS CKOJIBKEHHUS OT CHUJIbl HOPMAJIbHOTO JaBJIEHHS U OT pOJia MOBEPXHOCTH; CHJIBI
YIPYTOCTH, BO3HUKAIOIICH B MPYXKHHE, OT CTEMEHH ae(OopMaluyd TPYKHHBI; YCKOPCHHUS
Opycka OT yrila HAKJIOHA HaIpaBISIONICH; mMepuoAa (YacToThl) KOJIeOAHWN HUTSIHOTO
MasiTHHKA OT JUTMHBI HUTH; MEPHOAA KOJIICOAHUH MPYKMHHOTO MasiTHUKA OT MaccChl rpy3a H
KECTKOCTU TPYKUHBI; HUCCICOBAHHE HE3aBUCUMOCTH TIEpUO/a KOJIECOAHW HHUTSIHOTO

MasiTHUKa OT Macchl rpy3a. [IpoBepka ycioBusl paBHOBECHS pbluara

1.30

Qu3zuyeckue sA61eHUs. 8 npupooe: TIPUMEPDI IBUKEHUSI C PA3IMYHBIMUA CKOPOCTSAMHU B KUBOM




U HEXKXUBOM npuponae, I[CﬁCTBHG CHJIbI TPCHHUA B MMPUPOAC U TCXHUKC, NPHUIIMBLI U OTJIUBHI,
JABHKCHHUE IIJIAHCT Comaeunon CUCTCEMBbI, PCAKTHBHOC AIBHXCHHUEC JKHUBBIX OPraHHU3MOB,
pbryarua B TCJIC YCJIOBCKA, BIUAHUC aTMOC(bepHoro JaBJICHHA HA JKUBOH OpraHu3M, IIaBAHUC

pBI6, BOCIIpHUATUC 3BYKOB )KUBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IYHAMH, 3XO

Texnuueckue yCWlpOﬁCWlGd.‘ CIIMAOMETP, AATYHUKH ITOJIOKCHHsA, PACCTOSAHUA U YCKOPCHUA,

JUHAMOMETp, TOAIIMITHUKYA, PAKEThl, pblYar, MOJBIKHBIA ¥ HEMOJBIKHBIA OJOKH,

131 HAKJIOHHAS TUIOCKOCTb, MPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOLINECS COCYbI, YCTPOMCTBO
BOJIOTIPOBOJIA, THAPABIMYECKUN Tpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOI
HACOC, apEOMETP, IXO0JIOT, UCIOJIb30BaHUE YIbTPa3BYKa B ObITY U TEXHUKE
2 TEIUJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETHYECKOW TEOPUU CTPOEHUS BemlecTBa. Mojaenu
2.1 TBEPAOTO, )KHUJKOTO U Ta3000pa3HOT0 COCTOsIHUM BelecTBa. Kpucramnnyeckue u amopgHbie
Tena
25 JIBmwkeHne dvactul BemecTBa. CBsi3b CKOPOCTH JIBUKCHHS YaCTHI[ C TEMIIEPaTypOH.
' BpoyHnoBckoe nuxenue, nupdysus
2.3 CMaunBaHUE U KaWUISIPHBIC SBJICHUS
2.4 TemoBoe paciimpeHue u cxxatue
2.5 TeroBoe paBHOBECHE
26 Buytpennss sHeprus. PaGora u Ttemonepenaya kak crocoObl M3MEHEHHUs BHYTPEHHEH
' SHEepIrun
2.7 Bups! Tennonepenaun: TeIIONPOBOIHOCTh, KOHBEKIMS, U3TyUSHHE
HarpeBanue u oxnaxaenue Ten. KonuuecTBo TeIoTsl. Y ielbHas TEI0EMKOCTB!
2.8 O=cml(t,—1,)
3aKOH COXpaHEHHUsI PHEPTUH B TEIUIOBBIX Mpoleccax. Y paBHEHUE TEIUIOBOro OajaHca:
2.9 g+, +..=0
Hcnapenne u xoHneHcauus. M3MeHeHne BHYTpEHHEH SHEpruu B MpOLECCe UCHapeHUs U
2.10 KoHaeHcanuu. Kumnenune sxuakoctu. Y aeapHas Termiora mapooodpasosanus: L = Q/m
211 BraxxaocTs Bo3myxa
[InaBnenve u Kpucramnuzauus. VI3MeHeHHEe BHYTpEeHHEH SHEpPrUM TNpU IUIABICHUH U
KpUCTaJUIM3alUK. Y AeJIbHAs TEII0Ta TUIABICHUS:
212




BHyTpeHHsIst SHEprus cropaHus TOIUIMBA. Y Ie/ibHAast TEIJIOTa CropaHus Toruuea: g = Q/m

2.13
2.14 [Tpununs! padoTs! TemoBbix apurareneit. KITJl teruioBoro apuratens
IIpaxmuueckue pabomul
N3mepenne yaenbHOM TEIIOEMKOCTH METAJUIMYECKOTO LWJIMHJPA; KOJIMYECTBA TEIUIOTHI,
MOJyYSHHOTO BOJIOM KOMHATHOW TeMIiepaTypsl (PUKCHPOBAHHON MacChl, B KOTOPYIO OIyIIEeH
215 HarpeTbli LUIMHAP;, KOJWYECTBA TEIUIOTHI, OTJAHHOIO HArpeThiM LWIMHAPOM, IMOCIe
' OIyCKaHUs €ro B BOJAY KOMHATHOM TEMIIEPATYypbl; OTHOCUTEJIBHOW BIAXXKHOCTH BO3/yXa;
yAEJIbHOW TEIUIOTHI IUIaBJieHUs Jpaa. MccienoBanue m3amMeHeHUs: TeMIeparypbl BOJbI IpU
Pa3IMYHbIX YCJIOBMSIX; SIBJICHUS TEIIOOOMEHa MpH CMEIIMBAaHUM XOJOAHOW M Topsidel
BOJIbI; POLIECCA UCTIAPEHUS
Quzuyeckue s61eHUs 6 npupooe: TIOBEPXHOCTHOE HATSHKEHHWE U KallWJUIIPHBIC SIBJICHUS B
2.16 MpUpoOJIe, KpUCTaLIbl B mpupoje, uzinydyenue ConHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHUE POCHI, TYMaHa, MHEsl, CHera
Texnuueckue  ycmpoticmea:  KaWLIAPbL, TNPHUMEPHl  HCIOIb30BAHHUS  KPUCTAJUIOB,
2.17 KUIKOCTHBIM TEPMOMETp, HATYMK TEMIIEPATypbl, TEPMOC, CHCTEMA OTOIUIEHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBas TypOMHa, IBUraTeIb BHYTPEHHETO CTOPAaHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Dnektpuzanys Ten. [Ba Bua aIeKTPUIECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHBIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsiia
34 Onexrpuueckoe none. Hanpspk€HHOCTH anekTpuueckoro noss. [IpuHmun cyneprnozunuun
' ANEKTPUYECKUX IoJIel (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snektpuyeckux 3apsgoB. JeCTBHE 3JIEKTPUUYECKOrO MOJISI Ha SJIEKTPUUYECKHUE
' 3apsaasl. [IpoBOIHUKYN U TUAIIEKTPUKU
IlocTosiHHBIM 2nekTpuueckuil ToOK. JledicTBus anekrpuyeckoro Toka. Cuia  Toka.
Hamnpsxenne.
3.6 I =q/t,U=A/
DIEeKTpUYECKOE CONPOTUBIIEHUE. Y AEIBHOE AIEKTPUUECKOE COITPOTUBIICHUE:
3.7 R =pl/S

3.8

3akon Oma ais ydactka anektpudeckoi nenu: | = U/R




3.9

3.10

3.11

[TocnenoBarenbHOE COETMHEHNE IMPOBOAHUKOB:
I, =I,. U=U,+U,. R=R +R,
Hapannenbﬂoe COCIMHCHUC ITPOBOAHUKOB PABHOI'0 COIMPOTHUBIICHUA:

U=U;I=1+I;R=2.
- - 2

CmMeniaHHbIE COCIMHCHUA ITPOBOAHHUKOB

Pabota u momHOCTH A5ekTprueckoro Toka. A = Ult, P = Ul

3akoH J[xoynsa — Jlenna:

O=I"-R-t

3.12

3.13
3.14
3.15

3.16

OneiT Dpcrena. MarHuTHOE TOJie MPSIMOTO TMPOBOJHHUKA C TOKOM. JIMHMM MarHUTHOMN
UHIYKIUH

MarauTHoe 1ose NOCTOSHHOIO MarHuTa. B3auMoaeicTBUE NOCTOSHHBIX MAarHUTOB
JlelicTBre MarHUTHOT'O NOJIS1 HA IPOBOJHUK C TOKOM

OneiTel Dapanes. SIBnenune sneKTpoMarHuTHON MHAyKUuu. [Ipasuino Jlenna

IIpakmuyeckue pabomul

W3MepeHne 31eKTpUIecKOro COMPOTUBIIEHUS! PE3UCTOPA; MOIIHOCTU 3JIEKTPUYECKOTO TOKa,;
paloThI AJTEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, BO3HMKAIOIIETO B IPOBOJAHHMKE (PE3UCTOPHI,
JAMIIOYKa), OT HANpsHKeHHWs Ha KOHIAX MPOBOJHHMKA; 3aBUCUMOCTH CONPOTHUBICHHUS OT
JUIMHBI IPOBOJIHUKA, TUIOIIAU €T0 MONEPEYHOr0 CEYEHMSI U YAETbHOTO CONPOTUBIICHHUS.
IIpoBepka npaBuia A dJIEKTPUUECKOTO HAIPSHKEHUS MPHU MTOCIEA0BATEIbHOM COEAMHEHUN
MIPOBOJHUKOB; MpaBUiIa JJIs CHIIbI JIEKTPUUYECKOT0 TOKa MPHU MapajljIeIbHOM COEIUHEHUU

MIPOBOJAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

3.17

Dusuueckue sA61eHUsL 8 npupode.‘ OJICKTPHUYCCKUC SBJICHUSA B aTMOC(i)epe, SJICKTPHUYICCTBO
JKHUBBIX OPraHU3MOB, MArHUTHOC I10JIC 3CMJ'II/I, ,[[pel\/'l(l) MOJIFOCOB, POJIb MArHUTHOT'O TTOJIA IJIsA

YKW3HU Ha 3eMJie, TTOJISIPHOE CUSIHUE

3.18

Texnuueckue ycmpoticmea: dSIEKTPOCKOI, aMIEpMETp, BOJBTMETP, PEOCTaT, CUYETUHK
JIEKTPUYECKON DHEPIUH, DJIEKTPOOCBETUTEIIBHEIE npubopHl, HarpeBarTelIbHbIC
AJEKTPONPUOOPHl  (MPUMEPHBI),  DIEKTPUUECKHE  MPEAOXPAHUTENIH,  DJICKTPOMArHUT,

QJICKTPOABUTATCIIb ITOCTOSAHHOI'O TOKA, TCHEPATOP MOCTOAHHOI'O TOKa

3.19

3JI€KTpOMaFHI/ITHLIe BoaHbI. IlIkana SJICKTPOMArHMTHBIX BOJIH

3.20

JlyueBas monenb cBera. [IpsamosiMHENHOE pacIIpOCTPaHEHNE CBETA

3.21

3akoH oTpaxxeHus cBera. [1nockoe 3epkano




3.22

IIpenomiienune cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Hucnepcus cera
3.94 Jlunza. Xox nydeit B mH3e. DokycHOE paccTossHMe JUH3BL. OnTuyeckas cuiia JUH3b: D =
' 1/F
3.25 I'ma3 xak ontudeckas cucrema. OnTuyeckue mpuOopsl
IIpaxmuueckue pabomul
N3mepenue ontudeckoi cuibl coOuparomen JUH3bL; (POKYCHOTO paccTosiHus coOuparolien
JTUH3BL (IO CBOMCTBY paBEHCTBA pa3MEpPOB NpeAMETa MW H300pakeHUs, KOrAa MpeaMeT
3.26 PacIoJIOXKEH B ABOMHOM (POKYCE), TOKA3aTENsI MPETOMIICHHS CTEKJIa.
UccnepoBanue cBoWcTBa M300pakeHMsI, TTOJYYEHHOTO C MOMOIIBI0 COOMPAOIICH JTHMH3BI;
U3MEHEHUS (POKYCHOTO pACCTOSHUS [IBYX CIOKEHHBIX JIMH3; 3aBHCHUMOCTH yrja
MPEJIOMIJICHHUS] CBETOBOTO JIy4a OT YTJIa TaJIeHHs HAa TPAHUIE «BO3AYX — CTEKIIO»
3.97 Quszuuyeckue senenus 6 npupode: 3armeHuss ConHua u JIyHbl, 1[BeTa Tes, ONTHYECKUE
' sBiieHUs B aTMoc(epe (1BeT Heba, pedpakius, paayra, MUPaxK)
3.28 Texuuueckue ycmpoticmea: 04KU, IEPUCKOIL, oToarnmapar, ONTHIECKUE CBETOBO/IBI
4 KBAHTOBBIE ABJIEHU A
4.1 PanuoaktuBHOCTH. Anb(a-, 6eTa-, raMma-usnydeHus. Peakiuu anbda-u 6era-pacnaga
4.2 OmnsiTel Pe3epdopaa o paccesuuto anbda-yactuu. [Inanerapnas moaens atoma
4.3 CocraB atromHoro sipa. M3oTomns
4.4 [Iepnon nonypacnaza aTOMHBIX sAEp
4.5 SnepHble peakiyu. 3aKOHbI COXpPaHEHUS 3apsAA0BOI0 M MAaCCOBOTO UUCE
Qu3zuueckue a61eHUs 8 npupode. eCTECTBEHHBIH PaTUOAKTUBHBINA (HOH, KOCMHUYECKHE Ty4H,
4.6 palMOaKTUBHOE M3TYYCHHE MPUPOIHBIX MUHEPAIOB, IEHCTBHE PaHMOAKTHBHBIX U3ITYYCHUN
Ha OpPTaHU3M YeloBeKa
47 Texnuueckue ycmpoticmea. CIIEKTPOCKOII, HHAWBUIYAIbHbIM J03UMETp, Kamepa Bunbcona,

sIIepHasl SHEPTeTHKaA
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AxrmonepHoe obmectBo «M3natenscTBO «IIpocBemieHuey
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