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IMOSICHUTEJIBHAS 3AITACKA

IMporpamMa 1o H3KKEe Ha YpPOBHe OCHOBHOro ofbmero obpasoBanus
COCTABIIEHA Ha OCHOBE IIOJOXKEeHWH W TpeOoBaHMM K pe3ylbTaTaM OCBOEHHS Ha
yriyOIEHHOM ypOBHE OCHOBHOM 00pa3oBaTeNbHOM IPOTPaMMBI, TIPEACTaBICeHHbIX
B ®I'OC 000, a Taxxke ¢ yu&ToM denepansHoi pabodel mporpaMMbl BOCTIHTAHHUS
1 KoHnenuu npemnofaBanus yuebHOro npeaMera « DH3HKay.

CozepxaHue TporpaMMbl 0 (H3MKEe HANpPaBIeHO Ha YAOBIETBOPEHUE
TIOBBIIIEHHBIX 3allPOCOB 00ydYalommxcs, cTpemsimuxcs K 6Gomee riybokomy
OCBOGHMIO (DU3MYECKHX 3HAHWM, ¥ Ha (OPMHPOBAHHE E€CTECTBEHHO-HAYIHOH
rpaMOTHOCTH oOydaromuxcs. B mporpaMme 1o (QU3MKe YYHTHIBAIOTCA
BO3MOXHOCTH yueGHoro mpemMera B peammsanuu Tpebosarmit ®I'OC 00O k
IIaHUPYEMBIM TAYHOCTHBIM ¥ METAlPeIMETHBIM pe3ylbTartaM 00y4eHus, a TaKKe
MEXIIPEIMETHBIE CBA3M €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOTO 00111er0 06pa30BaHus.

ITporpamma 1o Gu3KKe yCTaHABIHBaeT pacupelieieHre y4eOHOro MaTepyaa
no rojgaM o6ydeHus (o Kiaccam), IpeAIaraeT IPUMEPHYIO TIOCIeI0BaTeIbHOCTD
W3ydeHHs TeM, OCHOBAHHYIO Ha JIOTMKE Pa3BHUTHS NPEIMETHOIO COACPKAHMA U
y4&Te BO3PACTHBIX 0COOEHHOCTEH 00yJarOIKXCS.

ITporpamMma 1o Qu3KMKe paspaboTaHa C IENBIO OKAa3aHWs METOINHISCKOH
TIOMOIIY YYHTENIO B CO30aHiu pabodeil porpaMMel 110 y4eOHOMY peMeTy.

du3rKa ABISETCS CHCTeMOOOPA3YIOIIMM ISl €CTECTBeHHOHAYYHEBIX yIeOHbIX
IIpeZIMETOB, TOCKONBKY GU3MYECKHe 3aKOHbI JIeKAaT B OCHOBE MPOIECCOB H
SBIEHUHN, W3yYaeMBIX XHMHeH, OHOIOTHed, aCTpPOHOMHEH ¥ (U3UYECKOH
reorpadueif, BHOCHT BKIaJ B ECTECTBEHHOHay4HyI0 KapTHHY MHDa,
IpefocTaBisieT Hawbosnee scHBlE 0Opasibl TPHMEHEHHA HAydHOTO MeETOoAa
[IO3HAHMS, TO €CTh CII0c00a MONyYeHHs JOCTOBEPHEIX 3HAHHM O MUpe.

OnHa W3 TVIABHBIX 3aa4 (u3ndecKoro obpa3oBaHMi B CTPyKType 0oOmiero
06pa3oBaHusl COCTOMT B (POPMUPOBAaHWH ECTECTBEHHO-HAyYHOH I'PaMOTHOCTH M
HHTEpeca K HayKe y 00yJaroluxcs.

Wsyyenne GW3WKH Ha YrIyOIE€HHOM YpPOBHE IIpeAloNaraeT YBEPEHHOE
BITa/IeHHUE CIIEe Ay IOIITUMHU KOMITETEHTHOCTSIMH, XapakTepU3yIOIUMH
€CTECTBEHHOHAYYHYIO IPaMOTHOCTE:

Hay4HO OOBACHATH SBICHHS,

OLIEHUBATh ¥ IIOHAMATh 0COOEHHOCTH HayYHOrO HCCIEIOBaHMS;

HUHTEPIPETHPOBATh JAaHHBIE W KCIONB30BATh HAyYHBIE HOKa3aTelbCTBa LA
TIOJTyIeHHsI BEIBOZIOB.

Ilemn wm3ydeHHs OM3MKH Ha YpOBHE OCHOBHOTO obmero oGpasoBaHus
onpenenessl B KoHuenuuu mpenogaBaHus ydeOHoro mpeamera «®Dusmka» B
o6pa3oBaTeNBHEIX ~OpraHWsaimax Pocculickodi @Degmepanuy, peanM3yOMHX



OCHOBHBIE 00Ie0Opa3oBaTeNbHEIE TPOTPaMMBI, YTBEPKAEHHOM peIleHHEM
Komnernu MunuctepcTsa npocBemmenus Poccuiickoit @enepanuu (IpoToko ot 3
nexabpst 2019 r. Ne ITK-4BH).

Ienu n3ydenus: GU3MKKA Ha YIITyOIEHHOM ypOBHE:

pasBUTHE MHTEpeCca M CTpPeMIEHHs O00ydaroImuxCs K HAYYHOMY H3yUYEHHIO
TIPUPOJIEI, Pa3BUTHE UX UHTEIIEKTyaIbHEIX ¥ TBOPUECKHX CIIOCOOHOCTEH;

pa3BUTHE NPEACTAaBIECHWN O HAyYHOM METOJE MO3HaHWUSI U (OPMUPOBAHHE
HCCIIEIOBATENILCKOrO OTHOILEHHS K OKPY KAIOIIUM SIBIIEHHSIM;

(bopMHpOBaHNE HAYYHOTO MHUPOBO33DEHHS KaK pe3yiIbTara H3y4eHHs OCHOB
CTPOEHHs MaTepHUH U QYHIAMEHTAIBHBIX 3aKOHOB (QH3UKH;

GopMupoBaHHE YMEHMH TNIpUMEHATh GHU3MYECKHe 3HAHWS W HAyYHBIE |
JOKa3aTenbCTBa Uit OOBSICHEHUS OKPYKAIOIIUX SBIICHHUH;

bopMUpoBaHUEe IIPENCTABIEHHH O pONM (HUIUKK ISl Pa3BUTHs APYIHX
€CTeCTBeHHBIX HayK, TEXHHUKU ¥ TEXHOJIOTHIA,

pa3BUTHE  DIPEICTABICHUH O  BO3MOXHBIX  chepax  Oyxyuiei
npodeccHOHAEHOM JeSTeNbHOCTH, CBS3aHHOW C (HM3WKOHM, MOATOTOBKA K
nanbHedIIeMy 00y4YeHUIO B ’TOM HATPaBIICHHH;

(GbopMHUpOBaHHE TOTOBHOCTH K JalbHEHIIEMy W3y4eHHIO QH3UKHA Ha
yriay61€HHOM ypOBHE B paMKaxX COOTBETCTBYIOIIMX mpoduiei obydeHus Ha
ypOBHe cpeaHero obmiero o6pa3oBaHus.

JlocTikeHne STHX Iellel mporpaMMbl Mo (GU3UKe Ha YpPOBHE OCHOBHOIO
obmrero obpazoBanus obecrieuuBaeTCs pelieHueM CIeAYIOIMX 3aa4:

npuoOpeTeHrne 3HaHUK O JUCKPETHOM CTPOSHHMHM BEINECTBA, MEXAaHHUYECKUX,
TEIUIOBBIX, 3JIEKTPOMAarHUTHEIX ¥ KBAaHTOBBIX SBICHHUAX,

nprobpeTeHre yMEHHH aHATH3UPOBATh M OOBACHATE (PU3MYECKHUE IBIICHNS Ha
OCHOBE M3YYEHHBIX (U3NUECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOEHHME METOIOB pPelIeHNs PaCuETHBIX U Ka9eCTBEHHbIX 3ajay, TpeOyomux
CO3JaHUS M HCIOJIB30BaHUA (HU3NUECKUX MoJeNnel, BKIIOYas TBOPYECKHE H
IPaKTUKO-OPUEHTUPOBAHHEIE 33jauy;

pa3BUTHE HCCIEAOBAaTEIbCKHMX YMEHHUH: HaOMIO#aTh SBICHWS U H3MEDPSIThH
(bu3uIecKre BEIMIHHBI, BBIIBUTAaTh TUIIOTE3B] M IIPEaraTbh 3KCIEPHMEHTAIbHbIE
cnoco6Bl MX TIPOBEPKH, TIAHUPOBATh M MPOBOAMUTH OIBITHI, SKCIEPHUMEHTAJILHEIE
UCCIIeJOBaHM, aHATH3UPOBATE IIOJTy4eHHEIE JaHHbIE U AeTaTh BBIBOJBL,

OCBOEHHE IIpHEMOB paboThl ¢ HHGMopManuel (U3UYECKOro COACpHKAHHS,
BKJIFOYas HHGOPMALIHIO O COBPEMEHHBIX JTOCTHKEHUSIX (H3UKHU, HHTEpIpETallusi U
KPUTHYECKOE OLIEHWBaHUe WH(OpMAIIHY;

3HaKOMCTBO cO cepamu MpodhecCHOHANBHON JesATeIbHOCTH, CBI3aHHBIMU C

GU3MKONW, M COBPEMEHHBIMH TEXHOJIOTMSAMH, OCHOBaHHBIMM Ha JOCTHXKECHMAX
Gbu3MIeCcKoi HAYKH.



Ha wsydenuwe ¢wmsuku (yrioy6uéumei YPOBEHE) Ha YpPOBHE OCHOBHOI'O
obmero obpaszosanus orBomuTcs 340 uyacos: B 7 knacce — 102 gaca (3 yaca B

Hezemo), B 8 kmacce — 102 waca (3 gaca B Hezlelo), B 9 kiacce — 136 gacon (4
9aca B HEeJIeNO).



COJIEP)KAHUE OBYYEHUS

7 KJIACC

Pa3gen 1. ®u3uka u e€ poab B NO3HAHHH OKPYKAIOIIEr0 MHpa.

Qwusnka — Hayka O mpupoje. SIBNeHHsS NPUPONBI (TEMEHTH CONEPKAHHUS,
BKIIIOYAIOMINE MEXIPEAMETHbIe CBs3W). Du3WUecKue SBIEHHS: MeXaHHUECKHe,
TEIIOBEIE, SIICKTPUYECKHE, MArHUTHBIE, CBETOBEIE, 3BYKOBEIE.

@Ou3ryecKre BENUYMHEL. Pa3MepHOCTh. ENWHHIEI (QU3UIECKUX BEIUYMH.
Usmepenre Qusnueckux BenwuuH. DTanoHsl OUAUECKHe npubopsl. llena
penenus. Ilorpemtocts usmepenuit. IIpaBuna GesonacHoro Tpyna mpu pabote ¢
nabopaTopHbIM oGopyaoBaHHEM. MexXIyHapojHas CHCTeMa eQuHHIL llepeBox
BHECHCTEMHBIX eIUHUI B equHuisr CH.

Kak (Qusuka u Jpyrue eCTeCTBEHHBIE HAYKH H3Y4alOT IPHUPOLY.
EcrecTBeHHO-Hay4HEIN METON IIO3HAHWS: HabGMOIEHWE, TIOCTAHOBKA HAyYHOIO
BOIIPOCA, BBIABMXKEHHE THIIOTE3, SKCIIEPUMEHT IO TIPOBEPKE THIIOTE3, OOBICHEHUE
Habmonaemoro sBreHus. Onucanve GUIMIECKHUX SBISHHH C TIOMOIIBIO MOJETIEH.

Hemoncmpauuu.

Mexanwyeckue, TEIIOBBIE, OIEKTPUYECKHME, MATHHUTHEIE, CBETOBEIE,
3BYKOBEIE SBJICHHS.

@u3nveckue NPHOOPEI K TpoLeaypa NPSIMBIX M3MEPEHMH aHAIOTOBEIM U
IH(QPOBBIM IPHOOPOM.

Jlabopamopnsie pabomor u onvimel.

Onpenenenne 1eHbI AeTeHUS IKATEl H3MEPHTEIBHOTO IIPHUHOpA.

W3mepenne paccTosSHUHA.

Hsmepenne momaay ¥ 066EMa. MeTo mameTKH.

H3mepeHue BpeMeHH.

H3MmepeHne 06bEMa KHUAKOCTH U TBEPIOIO TeA.

Ompenenenue pa3MepoB MajbIx Tell. MeTos psoB.

IIpoBenieHHe HCCNIEOBaHHWS IO IMPOBEPKE THIIOTE3E: NalBHOCTH IONETA
IIapyKa, MyIeHHOr0 TOPH30HTAIIBHO, TeM 6orblile, YeM GoJbIIe BEICOTA ITyCKA.

Pasgen 2. IlepBoHaya/ibHble CBeJeHHUS O CTPOECHHH BellleCTBA.

CtpoeHre BelecTBa: aTOMBI U MOIEKYJbl, HX pasMepbl U Macchl. OTBITHL
JOKa3bIBaIOIIHE JUCKPETHOE CTPOEHHE BEIIIECTRA.

JBwxenne dgacTur; BemecTBa. CBA3b CKOPOCTH [BMXKEHHMS YaCTHI[ C
TeMrepatypoi. bpoyHosckoe mBmkenme. uddysus. BzammomeicTBre dYacTHIl
BEIIECTBA: IPUTSKEHHE U OTTAJIKWBaHHE.

ArperaTHEIE COCTOSIHMS BEILECTBA: CTPOEHHE Ta30B, KXKHUIKOCTEH U TBEPABIX
(KpucTaIUYecKkux) Tel. B3amMOCBsI3b MeXIy CBOMCTBAME BEIECTB B DPasHBIX



arperaTHbIX COCTOAHUAX U MX 8TOMHO-MOJIEKYJIIPHBIM CTpoeHHeM. OcobeHHOCTH
arperaTHeIX COCTOSHUM BOJIBI.

Hemoncmpayuu.

Ha6monenue 6poyHOBCKOro IBIKEHHMS.

Habmonenue muhdysum.

Habmonenvie sBeHui, 0OBSICHAIONMXCA TPUTHKEHHEM HITH OTTAIKABAHKUEM
YaCTHII BEIECTRA.

Jlabopamopusie pabomst u onvimet.

Onenka TraMeTpa aToMa METOIOM PSOB (C HCIIONB30BAHHEM ¢dotorpadmuii).

OmneITe! 110 HA6ITIOIEHAIO TEILIOBOTO PACIIMPEHHS [a30B.

OmnbITE! 110 06HAPYKEHHIO JEMCTBHS CHII MOJIEKYJIIPHOTO IIPUTKEHHS.

Pasnen 3. [Ipuskenne n B3aHMo/IeiicTBHe TeJl.

Mexanudeckoe nBmxeHue. IIyTs u mepemelleHHe. PaBHOMepHOe wu
HEpaBHOMepHOe nBmkeHHe. CBob6onHOEe HafeHHe KaK NpUMEpP HEPABHOMEPHOTO
neixenus Ten. Ckopocts. CpelHss CKOPOCTh NpH HEPaBHOMEPHOM IIBIKEHHH.
Pacu€r myTH ¥ BpeMeHU IBHXEHUS.

['paguku 3aBHCHMOCTEH BeNMYMH, ONMCHIBAIOIMX [BWXeHwme. Ob6mue
NOHATHA 00 oOTHOCHTeNbHOCTH [BMKeHus. CIIOXeHHMe CKopocTedf s Ten,
ABHXYIIAXCA NMapaJlIelbHO.

sIBneHue uWHepUMH. 3aKOH HHEpLWH. B3aumopeicTBMe Tenl Kak NpUYMHA
H3MCHEHHS CKOPOCTH IBMXKEHHs Tell. Macca kKak Mepa HHEPTHOCTH Tejla B
IIOCTynaTelbHOM JBW)XKEHUU. I[lmoTHocTe BemiecTBa. CBS3B IUIOTHOCTH C
KOJIMYECTBOM MOJEKYl B eauHulle oObéma BemectBa. CMeCH ¥ CILIAaBHIL
IloBepxHOCTHAS ¥ TUHEWHAS JIOTHOCTS.

Cuna xak xapakTepUCTHKa B3ammopeicTsus Ten. Cuia yIpyrocTd M 3aKoH
I'yka. M3MepeHue CHITBI ¢ MOMOMLIBIO JAHAMOMETpA. SIBIIEHHE TATOTEHMS M CHJA
TsokecTd. Cuna TshKeCTH Ha Apyrux miaHerax. Bec tena. HeBecomocTs. CroxkeHue
CHJI, HallpaBICHHBIX II0 OAHOW mpaAMol. PaBHonelcTByromas cuin. Cuia TpeHus.

Tpenne ckonbxeHHs M TpeHHE IIOKOS, Bsi3koe TpeHHWe. TpeHHe B NPHPOAE U
TeXHHKE.

Hemoncmpayuu.

Habmonenne MeXxaHHUECKOro ABMKEHUS Tela.

HzMepeHre cKopOCTH IPAMOIMHERHOTO JBHKECHHUS.
Habmopenue sBneHus HHEPLMH.

HabmoneHne n3MeHeH!s CKOPOCTH IIPH B3aUMOJEHCTBUH Tel.
CpaBHeHHe Macc 110 B3aMMOIEHCTBHUIO TEL.

Crnoxenne cul, HalpaBIeHHEIX [0 OJHOM IPSMOH.
JIabopamopusie pabomet u onsimo..



Ompezenenre CKOpPOCTH DPaBHOMEPHOIO ABMKEHHS (Imapuka B KUIKOCTH,
MOJIEITH 3/IEKTPHIECKOro aBTOMOOHIIA U TaK fanee).

Ormpenenenre cpemHeldl CKOPOCTH CKOJBKEHHS Opycka WIM miapuka IO
HaKJIOHHOH ILTOCKOCTH.

Ornpenenenne mIOTHOCTH TBEPIOTO TENA.

OmBITBL, NEMOHCTPHPYIOLIME 3aBUCHMOCTb PACTSIKEHHS (nedopmariyn)
IIPYXKHUHEI OT IPHUJI0KEHHOM CHIIEL

OIBITEL, JEMOHCTPHUPYIOIIHE 3aBUCHMOCTh CHIIBI TPEHHS CKOJIBKEHHS OT
CHITBI IABIEHKS ¥ XapaKTepa CONPHKACAIOIMXCS IIOBEPXHOCTEH.

Pa3gen 4. [laBnenne TBEPABIX Tel, :UAKOCTEH H Ta30B.

Hasnenue. Cuna napnenms. Crioco6b yMEHBINEHAS U YBENUIEHHUs NaBITSHIS.
JlaBnenne rasa. 3aBHCHMOCTh [aBIEHHS Ta3a OT 06BEMA U TEMIIEPATYPHI.
llepenaya maBneHus TBEPABIME TeNlaMH, XKMIKOCTSMH M Ta3aMu. 3akoH ITackais.
ITHeBMaTHYECKHE MAIIIMHEL

3aBUCMMOCTh  JaBIEGHUS  JKAOKOCTH  OT  LUIyGHHEI [IOTPYIKEHHS.
I'uppocratudeckuii mapagoxc. Coo6luarommecs  COCYZBL I'mppaBnugeckue
MeXaHU3MBI. MICrons30BaHNe BHICOKHMX IABIEHHMH B COBPEMEHHbIX TEXHOJIOTHSIX.
YcTpoiicTBO BomompoBoja.

ATmochepa 3emnu u atMocdepHOoe paBneHue. [IpHUHHEI CyIECTBOBAHHS
BO3MymHOK obomouky 3emmi. Omsit Toppuuemnn. Msmepenue aTMOC(hepHOro
JaBleHHs. 3aBHCUMOCTh aTMOC(hEPHOTO JaBIIEHHUs OT BEICOTHI HaJl YPOBHEM MODSL.
IIpuGops! 1715 H3MepeHust aTMOC(EPHOTO AaBICHUSL.

JelcTBrE XHUIKOCTH U ra3a Ha MOTrPYKEHHOE B HUX TeJ0. BEITankuBaromas
(apxuMenoBa) cuna. 3akoH Apxumesa. YClIOBHE BO3HUKHOBEHHUS BHITAIKUABAIOIIEH
(apxuMe0BOH) cUIIBL, OATeKaHke. [ naBanue Ten. BosayxomnaBanue.

Hemoncmpayuu.

3aBHCHMOCTH IaBIIEHHS ra3a OT TEMIIEPATYPEL

Ilepenava naBneHus KUIKOCTHIO U Ta30M.

Coobmraromyecs: cocy/asl.

I'mnpaBnudeckuii mpecc.

IIposiBnenne nefdcTBrsA aTMOCHEPHOTO JIaBIECHHS.

Cudomn.

3aBHCHMOCTD BBITAIIKMBAIOLIEH CHIIBI OT 00BEMA TIOTPYKEHHOM B KHIKOCTh
YaCTH TeNa ¥ INIOTHOCTH JKUIKOCTH.

PaBeHCTBO BEITAIKUBAIOIIEH CHIIBI BECY BHITECHEHHOM KUIKOCTH.

YciioBre IIaBaHUSA TeN: [UIABAHKE WM MOTPYXKEHHE Tel B 3aBHCHMOCTH OT
COOTHOILIEHHS IUIOTHOCTEH Tella U KHIKOCTH.

Jlabopamopmusie pabomor u onvimot.



HccnenoBanne 3aBHCHMOCTH Beca Tela B BOAE OT 06BEMaA NIOTpyKEHHOU B
KHIKOCTE YaCTH Teja.

Omnpenenenue BhITaNKKUBAIOIIEH CHITBI, NEHCTBYIOMIEY Ha TENO, HOTPYKEHHOE
B KHAKOCTb.

IIpoBepKka HE3aBMCHMOCTH BHITAIKMBAIOMIEH CHIIBI, NEHCTBYIONMEH Ha TENO B
JKHIAKOCTH, OT Maccksl Teja.

OmbITEL, JAEMOHCTPUPYIOLIME 3aBHCHMOCTh  BHITAIKHMBAIOIEH  CHJIBI,
JEHCTBYIOILIEH HA TENIO B XKUAKOCTH, OT 00BbEMA MOTPYKEHHOH B KUIKOCTh YaCTH
T€JIa U OT IJIOTHOCTH KUJKOCTH.

KoHcTpyupoBaHue apeomeTpa UM KOHCTPYHUPOBAHHE JIOAKH K OIpeleleHHe
€€ rpy30n0I5EMHOCTH.

Pa3pen S. PaGoTa 1 MOIIHOCTH. JHEPrHs.

Mexannueckad paboTa As CHJI, HallpaBIeHHBIX BIIOJE JIMHUA ITepeMeIIeHNUs.
MOomHOCTS.

IIpocTele MexaHH3MBI: pbl¥ar, BOpPOT, OJIOK, IIONMCHIAcCT, HaKJIOHHas
IIJIOCKOCTh, HOXKHUYHEBIM MexaHn3M. MoMeHT cunbl. PaBHOBecHe peryara. [Ipasumno
MOMEHTOB. I[IpWMeHeHHe mpaBWJIa paBHOBecHs pblyara K Omoky. «3oJoToe
npapuno» Mexauukd. KI1J] npocteix MexaHu3MoB. IIpocTeie MexaHU3MEI B OBITY,
TeXHHUKE, KUBBIX OpraHU3Max.

Mexanndeckass 5SHeprus. KuHeTwdeckas M IOTCHLMAalbHAas SHEPrus.
ITpeBpaienre OTHOTO BHAA MEXaHUYECKOM SHEPIHH B APYTOH. 3aKOH COXPaHEHHUs
U TIpeBpAIICHUsS] SHEPTHH B MEXaHUKE.

Hemoncmpayuu.

ITpuMephl TPOCTHIX MEXaHU3MOB.

JIabopamopnsie pabomst u onsimol.

HccrnemoBanue ycIoBUE paBHOBECHS phIyara.

Hsmepenne KI1JI HakIOHHOM IIOCKOCTH.

WzydeHue IpaBuiia phrdara JJsi HOJBIKHOTO M HETIOABHKHOIO OJI0KOB.

Omnpenenenvie KT/l moaBuKHOTO B HEMOABHKHOTO 6II0KA.

Onpenenenne paboTs CUNBI YIPYTOCTH NPH MOABEME I'PY30B IIPH IIOMOIIH
MOABHKHOIO OJI0KA.

H3y4eHne 3aKOHA COXPaHEHHA MEXaHUYECKON SHEPIHH.

8 KJIIACC

Pa3sped 6. TensioBble ABJICHHS. _

OCHOBHBIE TOJIOXKEHHS MOIEKYIAPHO-KMHETHYECKOW TEOPHM CTPOSHHA
BemecTBa. Macca M pasMepsl aTOMOB ¥ MOJIEKyIN. OMBITHI, MOATBEPKAAOIINE
OCHOBHBI€ TIONIOKEHNs MOJIEKYIAPHO-KHHETHIECKOH TEOPHH.






Mogenu TBEpAOro, XHUAKOrO M Tra3006pa3sHOr0 COCTOSHHH BEIIECTBA.
Kpucramuaeckre u amopgusie Tena. I'padeH — HOBEI MaTepuai i HOBBIX
TEXHONIOTHH. TEXHONOTHH IONyYeHWs WCKYCCTBEHHBIX aiMa3oB. O6biCHEeHHe
CBOKCTB I'a30B, XHUAKOCTEH U TBEPILIX TEN HA OCHOBE MONOKEHMI MOJIEKYJISIPHO-
KAHETHIECKOH TeopuH. [I0BEpXHOCTHOE HATSXKEHWE, CMaYMBAHUE, KATMIISIPHbIE
ABNeHNs. TemnoBoe paclIMpeHHe W CKaTHE. 3aBUCHMOCTH JaBJIEHHS TIa3a OT
00BEMa, TeMIepaTyphL.

Temneparypa. CBs3p TemmepaTypsl co cpefHell KHUHETHYECKOM SHEPIUEH
TEIUIOBOI'O ABWKEHHS YacTUIl. TeMrepaTypHele Kb,

BuyTpennss osHeprus. CnocoGbl W3MeHEHHS BHYTpeHHei SHEpTHH:
TemIonepenaya  © coBeplleHHe  pabGoTEHL. Buner TEeIUIOIepeJayu:
TeIJIONIPOBOAHOCTE, KOHBEKIIMS, U3lydeHue. Buipl Temnonepenaun B npupope u
TeXHHKe. HeobpaTHMOCTh TEMIOBBIX TIPOIIECCOB.

KonuyecTso TemnoTel. YiensHas Temno8MKOCTh BellecTBa. TemmoobMeH H
TENJI0BOe paBHOBecHe. 3akoH HeloToHa-Puxmana. YpasHeHue TemnoBoro Gananca.

IInasnenne U OTBepIeBaHe KPUCTAIMYECKHX BEIIECTB. Y IeIbHAas TEoTa
nnaBneHus. IlapoobpaszoBanue u koHzpencanus. Mcnapenue. Kunenwe. Vinensnas
TEIUIOTa  [apoobpa3oBaHMA. 3aBHCHMOCTb  TEMIEPATYphl  KHIIEHHS  OT
aTMOC(epHOro JapieHus. HachllleHHEI M HEeHACHIIIEHHBIA map. BIIaXHOCTE
BO3/yXa.

OHeprus TOINKBa. Y IeNbHAas TEMIOTa CTOPaHH.

IMpunuuner pabotsl Temmoseix msuratened. KIIJI TemmoBoro aBurareis.
Tennossie ppurateny M 3amuTa OKpYXAlOWEW Cpeabl. TemmoBble NOTEPH B
TEILIOCETSX.

3aKOH COXpaHEHHs M IpeBpalleHHs SHEPTUM B MEXAaHUYECKUX H TEIIOBBIX
IIpoLeccax.

Hemoncmpayuu.

Habimonenve 6poyHOBCKOTO IBHKEHHS.

Habmonenue nuddysun.

Habmronenve sBIeHWH TIOBEPXHOCTHOIO HATSKEHMS, CMAuHUBAaHHSI W
KalTMJIISIPHBIX SIBIICHUH.

HabmoeHue TemmoBoro paciMpesus Tell.

W3meHeHne [apieHus rasa Npd H3MEHEHMH 00BEMa H HarpeBaHUHU HITH
OXJIQKIEHHUH.

[IpaBuna u3MepeHHs TeMIeparypel.

Bunel Tennonepenayu.

OxnaxneHne Ipyu COBEPIIEHHH pabOTEL.

Harpesanwue nipu coBepimenun paboThl BHEITHAMH CHIIAMH.

CpaBHeHHe TEIOEMKOCTEN Pa3IMYHbIX BEIIECTB.



Habmroenne KUumeHus.

Ha6mroieHre moCTOSHCTBA TEMITEPaTyPhl IIPHU IUIaBICHHUH.

Mopenu TennoBbIX ABUraTeIeH.

Jlabopamopnsie pabomut u onvimol.

OMBITH IO O0HAPYKEHUIO NEUCTBHS CHII MOJIEKYJIIPHOIO IPUTDKEHHS.

OMBITH IO BEIPAIIMBAHHWIO KPUCTAILJIOB [IOBAPEHHOM COJIH MIIH caxapa.

Wzmepenue TemmepaTypsl NpH IIOMOIIM JKHIKOCTHOTO TEPMOMETpa H
JaT4uKa TeMIepaTypahl.

OneITel 0 HaGMIONEHWIO TEIUIOBOIO DPAacCIIMpeHHs Ta30B, JKHIAKOCTEH H
TBEPBIX TEI.

Omnpenenenue AaBleHus BO3Ayxa B 6ajioHe MIIPHULA.

WccrnenoBaHWe 3aBUCHMOCTH JIaBlIE€HHMS BO3Lyxa OT ero obnéma u
TeMIlepaTyphl.

I[TpoBepka TUIOTe3H! JIHHEHHON 3aBHCUMOCTH [UIAHBI CTONIOMKA JKHUAKOCTH B
TEPMOMETPUYECKON TPYOKE OT TEMITEPaTyPBL.

Habmonesue W3MEHEHHs BHYTpPeHHEH »JHEpPIrHH Tella B pe3ylbrare
TEIIonepe1ayy ¥ paboThl BHEIITHHX CHIL.

WccnenoBanne SBIEHHS TemnooOMeHa IIpU CMEIIMBAHHM XOJNOJHOH U
ropsiyeil BOIBL.

Omnpe/eneHre KONMYIECTBA TEILIOTHL, MOTYYEHHOTO BOJOHK IIPHU TeIrIoobMeHe
C HArPETHIM METAIUIMIECKUM ITUITHHAPOM.

OmnpepeneHye MOITHOCTH TEIUIOBBIX IOTEPh (3axon HeroToHa-PuxmMana).

Omnpenenenue yAeIbHOHN TEINIOEMKOCTH BEILIECTBA.

HccnenosaHue mporecca HCIapeHus.

OmpezienieHre OTHOCUTENBHOM BIIQKHOCTH BO3/yXa.

Onpe/eneHne yAeNbHOH TEIUIOTHI IUIABNCHUA JIB/A.

Pa3gen 7. DiieKTpHYeCcKHe H MATHHTHbIE BJIeHHS.

DnexTpu3aims Tel. JlBa pola SIEKTPHYECKHX 3apsloB. B3aumopeicTBrE
3apsDKeHHBIX Tell. 3aKkoH KymoHa.

DnexTprdeckoe mone. HampsxkEHHOCTH 3JIEKTPUIECKOrO IOJA. IpuHLMn
CYIIePIO3HITUH NEKTPHIECKUX TIoJIeH (Ha Ka4eCTBEHHOM YPOBHE).

HocHTeN! 3NeKTPUYECKUK 3apsIoB. DIeMEHTapHbBIA 3NEeKTPUYECKHH 3aps.
Crpoenre aroMa. IIPOBOJNHWKM, MMIEKTPHKA M IOIYIPOBOAHUKH. 3akoH
COXpaHEHH IEKTPUIECKOTO 3aps/a.

ONEeKTPHYECKHil TOK. YCIOBHS CyIIECTBOBAHHS 3NICKTPUHECKOTO TOKA.
MCTOURMKH OCTOSHHOrO TOKa. JIeHMCTBMS 3NEKTPHYECKOTO TOKa (TeIoBOe,
XUMHYECKOe, MATHUTHOE). DJIEKTPUIECKHH TOK B METAJIIaX, XUAKOCTAX U rasax.

JnexTprdeckas nens. Cuna ToKa. DIeKTPHIeCKOe HalpHKCHUE. AmmepMeTp
¥ BOJIBTMETP B LMK TOCTOSHHOTO TOoKa. COMPOTHBICHNAE IPOBOJHUKA. YneneHoe



Co
ﬂap?j;rffBﬂeHHe S
Ong YIBHoe Jp‘:bil:zfgl;‘ﬁaf 3akony O nus ydactka nemnu. ITocnenoarensuoe
Deney HPFHQ’" "n 'HY:H?;{’O?( Sl OB chiley- HETH TIOCTOSHHOrO ToKa. 3akoH
.y + Ok T -lmmnia Kepxroda. Pacuér NPOCTEIX 3JIEKTPHYECKIX
B .{AHEeN."EI€ “TIEMEF . THI.
~dboTa W MOLHICBb  BIEKTPUYECKOTO ToKa. 3akon JDxoyms-Jlenma.
.CKTPUYECKUE LK U NOTPEOUTENH IeKTpUdecKoit SHEpruu B ObiTy. Koporkoe
3aMBIKaHUe.

IfocTOssHHBIE  MAarHHTEL BzamMmopneiictBue  mocTosHEEX MarHmuTOB.
MarsutHoe mone. MaruuTHOE TOTE 3eMuHt 1 ero 3HAYCHHUE JJId JKU3HHU Ha 3eMie.
Omeir  Opcrena. Maruutroe mone STIEKTPUIECKOro Toka. Omeir Ammepa.
I[Tpumenenue SJIEKTPOMAarHuTOB B TexHHKe. JIeHCTBME MArHMTHOrO TONS Ha
NIpOBOZHUK ¢ <TokoM. Cmma Awmmepa u ompefieNieHHe e€ HampaBlIeHHS.
SIEKTpOIBATaTENh MOCTOSHHOTO TOKA. Hcmonb3oBanue snextponpurateneil B
TEXHHYCCKHMX YCTPOUCTBAX H Ha TPAHCIIOPTE.

Onerrer @apanes. Senerue SICKTPOMArHUTHON HHAYKIWH. [Ipasuio Jlenma.
OneKTporeHepaTop. Cnocobsl  momyuerus SIIEKTPUYECKOM  SHEpruu.
ONEKTPOCTAHIME Ha BO30GHOBIEMEIX HCTOYHHKAX 3HEPTUH. DKOJOTHYECKHE
IPoGIeMBI 3HepreTHKH. TOITMBHEIE 3IEMEHTE i 3JIEKTPOMOGHIIH.

Hemoncmpayuu.

DIeKTpu3aIys Tel.

HBa pona snekrpugeckux 3aps7IOB M B3aUMOZIEHCTBYUE 3apsKEHHbIX Tell.

YctpoiicTBo u felicTue 3JIEKTPOCKOIIA.

OneKTpocTaTHuecKas HHIYKITHA.

3aKO0H COXpaHeHus 3JIEKTPUIECKHUX 3apsII0B.

Monenuposanse cuinosbx  nuHMI BIIEKTPHYIECKOTO IIOJISI C IIOMOIIBIO
OyMa)KHBIX CyITaHOB,

IIpoBoauMKY 1 JHSTIEKTPHKH.

Hcrounmku nocrosHHOrO TOKA,

HelcTus snexTpuyeckoro Toka.

ONEKTPIIECKHit TOK B KHIKOCTH.

I"a30BEIit pasps.

W3smepenwue cuisr Toxa aMIIEpMETPOM.

Wsmepenue snextpraeckoro HaIpsOKEHHS BOJTETMETPOM.

Peoctar u Marasun conporusnenmit.

BsanmonelicTBrE MOCTOSHHBIX MATHHTOB.

MogenupoBanue HeBO3MOKHOCTH pa3zielieHus IOJTI0COB MarHuTa.

Moznenmposanrye MArHUTHEIX [ONIEH TOCTOSHHBIX MATHUTOB.

Omsrr Dpcrena.

MarsuTHOE moste Toxka. DIEeKTPOMATHHT.



JlefiCTBHE MAarHATHOTO 11011 HA IIPOBOJHHK C TOKOM.

OIEKTPO/IBUTATENb TIOCTOSHHOIO TOKA.

Onsiter @apaes.

OIeKTPOTeHEePATOp IIOCTOSHHOTO TOKA.

Jlabopamopuuie pabomosr u onvimoi.

OmbiTel MO HAaGMIONEHMIO SNEKTPHU3ALMK Tel TPH CONPUKOCHOBEHHH W
HHOAYKIAEH.

HccnenoBanve nefiCTBHS SNEKTPHYECKOTO TONS HA MPOBOLHHKA B
JUBIIEKTPUKH.

C6opxka ¥ ucIEITaHHE IIEKTPUYECKOM IIETTH TIOCTOSHHOTO TOKA.

HccneoBanue 3aBUCHMOCTH CHIIBI TOKA, IIPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIPsDKEHUS Ha PE3UCTOPE M CONIPOTHUBIICHHS PE3UCTOPA.

OmbITEI, AEMOHCTPUPYIOIIHE 3aBHCHMOCTD 3JIEKTPUIECKOTO COIPOTHBICHHMS
TPOBOJHHMKA OT €r0 JUIMHBI, IUIOIIA/IX [IOIIEPEIHOTO CEYEHHUsI M MAaTEpHaa.

Onpenenenue yaensHOTO COMPOTHBIEHHUS IPOBOIHHKA.

IlpoBepka mpaBuIa CHOXKEHHS HANPSKEHHH IPH  IIOCIEHOBATENHHOM
COEIMHEHMH JIByX PE3UCTOPOB.

IlpoBepka mnpaBuma s CHIBI TOKA IPY IApaUIEIbHOM COENUHEHUH
PE3UCTOPOB.

Omnpenenenne 3]IC 1 BHYyTpeHHETO CONMPOTUBIEHUS HCTOYHHKA TOKA.

IIposepka npaBun Kupxroda.

ITposepka BEIMONHEHUs 3akoHa OMa 151 HOMTHON LieTIH.

W3yyeHne BONBTaMIIEPHBIX XapaKTEPUCTHK HEMMHEHHBIX DIeMEHTOB (JIaMITbI
HaKaJIABaHUsA WIIH N0y IPOBOIHUKOBOTO JHO/A).

Omnpeznenenre paGoTsl 3MEKTPHIECKOTO TOKA, HIYIIETO YepPe3 PE3UCTOP.

Onpezenerne MOITHOCTH 3MEKTPUYECKOrO TOKA, BBIIEIAEMON Ha PE3HUCTOPE.

Onpenenernune KI1/I Harpesarens.

Hccnenoranne MarHUTHOTO B3aUMOJIEHCTBHS HOCTOSHHBIX MarHUTOB.

W3y4enne MarHUTHOTO IIOJIS TIOCTOSHHBIX MATHATOB NPH UX 00BEIUHEHUH U
pasfeieHu .

Hccnenosanue neiCTBAS SMEKTPHIECKOrO TOKA HA MATHATHYIO CTPEJIKY.

OmnBITEL, IEMOHCTPHPYIOIIHE 3aBHCHMOCTE CHIIBI B3aUMO/IEHCTBHS KATYILIKK C
TOKOM H MarHWTa OT CHJIbl M HalpaBIeHHs TOKA B KaTyIIKe M OT HaIHYHA
(OTCYTCTBHS) CEpIEYHHUKA B KATYIIIKE,

Wsyuenue nefiCTBHS MArHUTHOTO T10JIs1 HA IPOBOJHMK C TOKOM.

KoncTpyrposanue 1 u3ydeHue paGoTEl 3JIEKTPOBUTATES.

Hamepenne KI1/] snexTpoaBurarensHol yCTaHOBKH.

OmsITel MO  HWCCNENOBAaHMIO SIBIEHHMS 3NEKTPOMATHHUTHOM MHIYKIWH:
HCCTIeIOBaHNE W3MEHEHHUH 3HaUe€HHs U HaNpaBIIeHHs HHIYKIMOHHOTO TOKA.



9 KJIACC

Paznen 8. Mexannueckue siB/iennsi.

MexaHudeckoe mBIKeHHE. Martepuanbras Touka. CrnocoGsl omucaHms
MEXaHUIECKOTO NBIKEHUS: TabIMIHbIN, rpau4IecKuil, aHaTUTHYECKHiL, Cucrema
oTc4€Ta. OTHOCHTENBPHOCTE MEXaHUYECKOTO IBIIKEHHS.

BeKTopHEIe BeTHYHHDI, OIepaliy ¢ BEKTOpaMH, IPOEKMHU BeKTopa. Paauyc-
BEKTOP MAaTEpHAllbHOM TOYKM, IIEpeMEIleHHe Ha IIOCKOCTH. PaBHOMEpHOE
IPSMONIMHEHHOe  NBMKeHHWe. HepaBHoMepHOe NPSIMOIIMHEMHOE  JBH)KEHUE.
CpenHss ¥ MTHOBEHHAS CKOPOCTH Tela IIPY HEPABHOMEPHOM JIBHKECHHH.

Yckopenne. PaBHOyckopeHHOe mpsMonMHeHOE ABUKEHME. Y CKOpEHHE
cBoboxHOrO Mamenus. OnsiTsr [ajuies.

I'paduueckas mHTEpHpeTalUs YCKOpEHHS, CKOPOCTH, IPOHAEHHOTO MyTH H
NEPEMEeIEeHHUs IS IPIMOTMHERHOTO IBHKEHHS.

Hprxerue Tena, GPOMIEHHOTO MO YITIOM K TOPHU30HTY.

JIBrKeHKe o OKpy:KHOCTH. JIMHeHHAas CKOPOCT, YTIIOBas CKOPOCTb, TEPHOL
M 4acTOTa OOpalleH:st P PaBHOMEPHOM ABHKEHUHM TI0 OKpy:KkHOCTH. CKOPOCTH U
YCKOPEHHeE NIPH JBHKEHHHU IT0 OKPYKHOCTH.

Bekrop cuisl. PaBHozeHcTBYOMIAs cHa.

IlepBsiit 3akon Herotona. Bropoit 3akon HetoToma. Tpernii 3akon HeroroHa.
ITpuHIMI CyneprosuIuy Chil.

Cuna ynpyroctn. 3akon I'yka. Cuira Tpenwus: cuia TPEHHS CKOJBXKEHHS, CHUIIa
TPEHHUs IOKO4, Apyrue BUABI TpeHus. Kosdduiment tperus.

JBUKEHHUE TEN 10 OKPY>KHOCTH MO TeHCTBHEM HECKONBKMX CHIL.

3akon BepHymmu ¥ mombéMHas cHia Kphuia. CoBpeMenHBIE JIeTaTENBHBIE
alliapartel, Cyha HAa TIOJBOAHBIX KpPBUIbAX, aHTHKPEUIO Ha CKOPOCTHBIX
aBTOMOOHUISAX. J[BIKEeHHE T0e3/1a Ha MArHHTHOM MIOLyIIKE.

CHia TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. JIBUIKEHHE Tel BOKpYT
TPaBUTALMOHHOTO LEHTpa (B ToM uMcie mmader Bokpyr Commra). Ilepsas
KocMu4ecKas ckopocts. HeBecoMocTs 1 meperpysky.

PaBHOBecue MaTepHanbHOM TOUKH. AGCOMOTHO TBEpHOE Teno. PaBHOBecue
TBEPAOTO TeNa C 3aKPEINIEHHOM OChIO BpaIlleH:s. MOMEHT CHIIBL. ITeHTp TsDKECTH.

Wvnynec Tena. M3MmeHeHwe wummymbca. MIMIyIsC  CHIIBL Yopyroe wu
HCYNIPYyroe B3aMMOIEHCTBHE. 3aKOHBI HM3MEHEHMS M COXPaHEHHS HMITyJIbCa.
PeakTtuBHOE nBHXEHMHE.

Mexanndeckas pabora u MommHocTs. PaGora cuim TsKecTw, YOPYTOCTH,
TpeHuA. CBa3b SHeprud u paboTel. IToTennuansHas SHEprus Tena, MOTHATOro Haj
TIOBEPXHOCTRIO 3eMIH. [ToTeHnnansHas sHepris cxkaroit npysxuHsL. KuHetraeckas
sHeprus. TeopemMa o KMHETHYeCKOM >Hepruu. 3aKOH H3MEHEHHS W COXpaHEHHUS
MEXaHWYECKOMN SHEPTHH.



Hemoncmpayuu.

Habmonenre MexaHH4eckoro NBHKEHHS Tena OTHOCHTEIEHO PasHBIX Tel
OTCY€éTa.

CpaBHerMe myTell W TpaeKTOpHH ABHKEHHS OTHOTO M TOTO e Tela
OTHOCHUTEIIEHO pa3HEIX TEN OTCYETA.

H3Mepenune CKOpOCTH M yCKOPEHHS IPSIMOTHMHEHHOrO JBHKEHUS.

Hccnenosanue npu3HaKos PaBHOYCKOPEHHOTO ABHKEHUSL.

Habmonenue nsmkennus Tena mo OKPYHOCTH.

Habmonenne Mexanuueckux smrnemuit, NPOUCXOIAIUX B CHCTEME OTCYETA
«Tenexxa» mpu e& paBHOMEepHOM u YCKOPEHHOM JBMJKEHHH OTHOCHTEIBHO
KabuHeTa (QU3UKA.

Habmonenue pasrosecus e, CBOOOIHOTO MafeHus, Kojaebanns MaSTHHKA B
MHCPIHATBHBIX CUCTEMaX KaK MOTBEPKACHHE IIPUHIUIIA OTHOCHTETbHOCTH.

3aBHCHMOCTb YCKOPEHHUS Tella OT €ro MacChl 1 NEHCTBYIONIEH HA HErO CHITBL.

HaGmronenne paBencTBa cun npu B3anMoefCTBHHA Tel.

WzmeHenve Beca Tela IpH yCKOPEHHOM [BHKEHHH.

Ilepenaua UMITyIIbCa NIPH B3aHMO/IEHCTBHY Tel.

IIpeo6pasoBaHyis sHEpruu Ipy B3aMMOAeHCTRIH Tel.

Coxpanenne uMiryssca Ipa aGCoMOTHO HEYIIPYI'OM B3aUMOJIEHCTBHH.

Coxpanenye UMITyIbca PH YIIPYTOM B3aMMOIEHCTBUM.

Habmonenne peakTHBHOTO ABIKEHMS.

CoxpaHneHne sHepruu Ipy cBOGOIHOM MafeHHUHN.

Coxpanenue sHepruu npy IBMXEHHN TeNa MO IeHCTBHEM IIPYKHUHEL

Jlabopamopusie pabomst u onsimoL.

Koncrpywposanne Tpakta s pasroHa W mambHeiimero PaBHOMEPHOTO
ABWXKEHUS IIapHUKa UITH TEIEKKH.

Omnpenenenne cpelHeil CKOPOCTH CKOJNBKEHHS Opycka WIH IBHKEHHS
MapyKa 10 HaKJIOHHOM IIIIOCKOCTH.

Ompenenenne yckopenus Tema mpu PaBHOYCKOPEHHOM [BHOKEHHMH IO
HaKJIOHHOM IIOCKOCTH.

HccnefoBanve 3aBHCHMOCTH MyTH OT BpeMeHH IIPH PaBHOYCKOPEHHOM
ABHXEHHH 0€3 Ha9albHOM CKOPOCTH.

IIpoBepka rumoTe3kI: ecii Mpy PaBHOYCKOPEHHOM NBIKEHHH 663 HAYATLHON
CKOPOCTH ITyTH OTHOCATCS KaK Psifi HEYETHBIX YHCEN, TO BpeMeHa OHHAKOBEL.

Wccnenosanue nBukenns Tena, GPOLIEHHOrO O YIJIOM K TOPH30HTY.

VlccnenoBanne 3aBHCHMOCTH CHITBI TpeHHS CKONBKEHHS OT CHIEL
HOPMAaJIBHOTO JaBIIEHUS.

Onpenenenne koshduimenTa TpeHns CKOMBKEHHUS.

Onpenenenue xECTKOCTH NPYXUHEL.



Hccnenosanue 3aBHCHMOCTH CHITHI YIIPYTOCTH, BO3HUKAIOIIEH B MIPYKHUHE, OT
CTeNeHH Je()OpMallUK TIPYKHUHEL.

Onpezenenve paGoThl CHIEI TPeHHMS HpH PaBHOMEPHOM OBHKEHHHU Tela I0
TOPHU30HTAJILHOM [IOBEPXHOCTH.

Onpenenenne paboTsl cumbl  ympyroctm opu moxséMe Tpysa ¢
HCIIOJIb30BAHUEM HEIIOABHKHOTO H IIOBHKHOTO GIIOKOB.

Paznen 9. Mexannyeckne ko1eGanns H BOJIHEL

Kone6arensHoe neuxenue. OcHOBHEIE XapaKTePUCTHKY KonebaHuid: meproy,
4acToTa, aMmiMryzna. I'apmomuueckue koneGamms. 3aTyxaromme KoneGaHWMs.
Brinyxmennsie konebanus. Pezonanc.

Maremarudeckuii ¥ NpyKHHHBIH MasATHHKH. Ilpepamenue sHeprau npu
KOJIe0aTeTbHOM IBIKEHHH.

Mexannyeckue Bommsl. IlpomonbHele M TiomepedHble BoNHBL CBOHCTBA
MEXaHWYECKUX BOIIH: HHTephepeHIus 1 audpaknus. JITuHa BOIHEL | CKOpOCTH €€
pacrnpocTpaHeHus. MexaHW4eCKre BOHBI B TBEPIOM TeJl€, CEHCMIIECKHE BOJTHEL

3Byk. Pacnpoctpanenne u orpakenme 3ByKa. [ poMKOCTE 3ByKa H BBICOTA
ToHa. PesoHanc B axyctuke. Mudpasyk u ylIbTpasByK. HMcmons3oBaHue
YJIBTpa3ByKa B COBPEMEHHBIX TEXHOIOTUSX.

Hemoncmpayuu.

Habmronenne xomeGanuit Ten mox HeCTBMEM CHIBI TSKECTH M CHIIEL
YIPYTOCTH.

Habmonenue konebanwii rpy3a Ha HATH 1 Ha IIpYKUHE.

Habmonenue BEIHY ) IeHHEIX KoTehanuii 1 pe30HaHca.

PacnpocTpanenue NpooIsHBIX 1 NOMEPeYHBIX BOH (Ha MOJIEIH).

Habmonenne untepdepenuyn u audpakiuy BoIH Ha IIOBEPXHOCTH BOJIBI.

Habonienre 3aBHCHMOCTH BBICOTHI 3BYKa OT YacTOTHL

AKycTHYeCcKui pe3oHaHC.

Jlabopamopnsie pabomst u onsimoL.

Onpenenenue 9acToTs! U Heprofia KOMeGaHMIA MATEMATUYECKOTO MasTHHKA.

Onpezenenye qacToTs! 1 neproaa Kone6aHuit IPYKUHHOTO MASTHHKA.

HccneoBanve 3aBUCHMOCTH IepHOZa KOMeOaHMi rpy3a HA HUTH OT IIAHbI
HUTH.

Hccnenosanue 3aBUCHMOCTY Ileproaa KOMeGaHMH Py KUHHOTO MasTHHKA OT
MaccHI Tpy3a.

IIposepka HesaBucuMOCTH Ieproja KoneGaHHM IpPy3a, MOABEIIEHHOrO K
JIEHTE, OT MacChl Ipy3a.

OmBITHL, NEMOHCTPHpYIOIIHE 3aBHCHMOCTD [IEPHOAA KoJebaHMit IPY>XKAHHOTO
MasATHHUKA OT MACCHI IPy3a ¥ KECTKOCTH MPYIKHUHEL.

W3Mmepenue yckopenus cBOGOIHOTO NajieHHs.



Paspen 10. JnexTpomarauTHOE HOME B JIEKTPOMArHUTHBIE BOJTHBL.

ONEKTPOMAaruuTHOE Mo, ONEKTPOMAarHATHEIE  BOJIHEL CaoiicTsa
SJICKTPOMarHuTHBIX BoNH. Illkana SJICKTPOMAarHMTHEIX BONH. Mcnonms3oBanume
SJICKTPOMATHUTHBIX BOIH I COTOBOH CBS3H. Pammonoxanus. Kocmuueckas
CBS3b.

DIIeKTpOMaruuTHas lipupona ceeta. CkopocTh cBeTa. BomHOBEIE CBOMCTBa
CBETa: MHTEP(hEPEHITNs i TUpPaKIIHL.,

Hemoncmpayuu.

CBOMHCTBa 3/1EKTPOMATHHTHEIX BOJH.

Wnrepdepennus u nudpakius ceera.

Jabopamoprsie pabomer u onsime.

Wzydenue cpoiicTs SJICKTDOMarHWTHBIX BOJH C IIOMOIIBI0 MOGMIBHOIO
TelneQoHa.

IIposenerme onbIToR 1o Ha6TFOREHMIO MHTePHEPEHINY U TU(BPaKIHK CBeTa.

Paspnen 11. CeetoBbie siB/ienns.

JIyueBas Mopems ceera u I'€OMeTpHYEeCcKas ONTHKAa. MCTOYHHMKM cBera.
IIpsMonuneiinoe paclipocTpanenyre cBera. 3arMenus Condna  u JIyHBL
Otpaxenue ceera. IInockoe 3€pKayo. 3aKOH OTpPaKEHHS CBeTa. IToctpoenne
u300paxenuii, chopMHPOBAHHEIX 3€pKalioM.

Ilpenomnenue ceera. 3akon TpeloMnenus ceeta. [lonHoe oTpaxkenwue cera.
Hcnons3oBanue nomsoro OTP2XKCHHUS B ONTHYECKUX CBETOBOJAX, OMTOBOIOKOHHAS
CBSI3b.

JIuuza, xom myueit B smmHse. @opMyna TOHKOH JIHH3EL IocTtpoenue
H300paKeHnH, COHOPMUPOBAHHBIX TOHKOM TMH30H. OnTuyeckas cucTeMa
(hoToanmapara, MHKpoCKoma ¥ TenecKoa. I'mas, xak omrtuyeckas cucrema.
Brusopykocts u AATBHO30PKOCTb.

Pasnoxenme 6emoro cmera = cnektp. Omnbitel HelotoHa. Crosxenue
CNICKTPATbHBIX IIBETOB. Jlucmepcus cBera.

Hemoncmpayuu.

IpsaMonuneiinoe PaclpoCTpaHeHHe CBeTa.

Orpaxenwe cBera.

Homy4enne uzo6pakenuit B mrockom 3epKaire.

I[Ipenominenue ceera.

OnTtryeckui CBETOBO.

Xon sy4elt B cobuparomeit umse.

Xox mydeii B paccenBaromeit mmHze.

Honyuenne uzobpaenuit ¢ TIOMOLIBIO JIHH3.

IMpunimn neictrus ¢boToanmapara, MHKPOCKOIIA H TeJIECKOIIa.
Mopgens rnasa.



Pasnoxenue 6enoro ceera B CIIEKTP.

Ilonyuenue Gemoro ceera mpu cioxkeHHy cBeta Pa3sHBIX I[BETOB.

Jabopamopuuie pabomesr u onsimo..

Hccnenosanme 3aBucumocTs yria OTPaXEHHA CBETOBOIO Ilyya OT yIja
a/IeHusI.

W3ydenne cBOMCTB H306paKeHNs B IIOCKOM 3epKaire.

Hccnenosanue 3aBucuMocty yria NIPEIOMIICHUS OT yIVia MaJeHusl CBETOBOrO
Jy4a Ha TPaHHIE «BO3AYX—CTEKIIO.

llomyyenne mobpaxenuii ¢ moMompio cobHparoIe TUH3EL

Omnpenenenne doxycHoro PacCTOSHUS ¥ ONTHYECKOM CHIEI cobuparore
JIAH3EL.

OmbITEl IO pasnoxenuio 6e1oro cera B CIEKTP.

OneITsl mo BocHpHATHIO IBeTa IIPEIMETOB NpH HX HabmOmeHHH yepes
L[BETOBBIE (QHIIBTPEL.

Paspnen 12. KeanToBrie siBaenns.

Omnertsr Pesephopaa u ITaHeTapHas MoAenk atomMa. Mogens aroma Bopa.
Hcryckanue u normomenye ceeta aToMoM. KBaHTEL JluHeHyaThIe CIEKTPEL

PagnoakruBHOCTE. Anbba-, Geta- u raMMma-usiryderus. CTpoeHHe aToOMHOro
sanpa. HyknoHHas Momens aTOMHOIO sppa. MHM3otomel. PagmoakTuBHBIE
npeBpamenus. Ilepron momypacnaza atoMHsIx sigep. JleicTie PagHOaKTHBHEIX
3Ny I€HUH Ha JXMBBIE OPTaHH3MBL. 3alMTa OT PaIHOAKTHRHOIO H3IyYeHHs.

SAnepHbie peaxuyn. 3akoHBI coxpaneHus 3apAZI0OBOTO M MacCOBOIO 4YHCE].
OHeprust CBA3W aToMHEIX sgep. CBS3b Macchl SHepruu. Peaknuuu cuHTEe3a W
Aenenus spep. Mcrounwku suepruu Conmma u 3BE31. Anepras sHeprerTuxa.
OKOIOTHYeCKHe PpOOIeMbI SANIEPHOU SHEPTETHKH.

Hemoncmpayuu.

CrieKTphI H3ITyYeHNs U TOJIOMEHH S,

ChieKTph! pasiii4HEIX Ta30B.

Cnextp Bogoposa.

Habmroenne Tpexos B kamepe Bumscona.

Pabora cuérumka HoHM3HpYIOMMX H3TYUeHHi.

Perucrpanus usmydenus mpupomsbix MHHEPAIIOB ¥ IPOYKTOB.

Jlabopamopusie pabomut u onvimer.

Ha6moieHne CIUTOMHEIX 1 TUHERYATHIX CIEKTPOB H3ITyYEHHS.

Hccnenoanue Tpekos: maMepenue SHEPTHM YaCTHULBI 0 TOPMO3HOMY ITyTH
(1o pororpadusm).

H3Mepenue pannoaxtuHOro (hoHa.

HoBTopHTeJleo-oﬁoﬁmammnii MOAY/JIb.



Hoaropmenmo—oﬁoﬁmammuﬁ MOZyJb TIpeTHA3HAYEH [JIsl CHCTEMATH3AIIHY
U obobmenns mpenMeTHOro CONCpXaHHI M  OMEBITa JEeATEeIBHOCTH,
NPHOOPETEHHOrO HpH M3YHCHUHM BCETO Kypca (H3WKH Yriy6aéHHOro YPOBHS, a
TaKKe NV IOATOTOBKH K OCHOBHOMY TOCYHapCTBEHHOMY 9K3aMeHy 110 (u3uKe.

B mponecce wmsyuenns AQHHOTO MOIyIs peanusyioTcs u ITOJIyYaroT
AalbHEHINee pasBUTHE yueGHbIe ACHCTBHUs, obecnieunBaromMe JOCTHXEeHHE
IIPEIMETHBIX M MeTampeJMeTHBIX Pe3ynpTaToB  06yueHus, (GopMupoBanme
CCTECTBEHHO-HAYYHOM rPaMOTHOCTH: 06bICHEH e | OIHCaHue SBIEHHUH Ha OCHOBE
TIPUMCHEHUA (DM3UYECKUX 3HAHWUIA, HCCIIEIOBATENbCKIE NEHCTBHS (BBIIBHIKEHME
THIIOTE3, TIOCTAHOBKA IIENIH H IITaHHPOBAHHE MCCIENOBAHKS, AHANM3 NAHHEIX K
TIOJIyY€HHE BEIBOLOB).

Ipeanouturensuoi dbopmoii  ocBoenus MOZYNS ABJIACTCA IIPaKTHKYM,
IIpOrpaMMa KOTOPOT'O BKIIIOYAET:

PCIICHHE 3al1aY, OTHOCAIMXCS K pPasdIHBIM pasfenaMm W TeMaM Kypca
(GHu3HKY, B TOM unce 3a%a4, MHTETPUPYIOIKX CONepKaHHe PasHbIX pas3aennos;

BBIIIOITHEHHUE JTa60PaTOPHBIX PaboT ¥ OMBITOR (BKIMOYast pabOTHI ¥ OMBITE! U3
IepeYHed K pasmenaM Kypca) B YCIOBHAX CaMOCTOATENHHOIO ILIaHHPOBAHHS
TIPOBENICHIS UCCIIEI0BAHNS, BBIGOPa W 060CHOBAHYS METO/Ia U3MEPEHUS BEIIMYHH,
COOPKH 9KCIIEpUMEHTAIBHOM YCTaHOBKH;

BBITIOTHEHHE MPOONEMHEBIX 3aMaHui TIPaKTHKO-OPHEHTUPOBAHHOTO XapaKTepa
(3amanus mo €CTECTBEHHO-HAY4YHOMH TPAMOTHOCTH), B TOM WYHCIE 3aMaHMi c
MEXTIPEIMETHBIM CONEPIKaHUEM;

paboTy Hajx rpynmoBEIME HiTH WHIMBU/TY aJIbHBIMH TIPOEKTAMH, CBI3aHHBIMHY C
ComepkaHueM Kypca QH3UKH.

Hzydenne TIOBTOPHTEIIBHO-0006IIAI0IIET0 MOLYIS MOKET 3aKaHYMBATHCS
TIPOBE/ICHUEM TMAarHOCTHYECKOM paGoThl 3a Kypc Gusuky yriay6néaroro YDOBHH,
BKIIOYAIOMIEH 3a/laHus PasHOTO YPOBHS CIIOHOCTIL Pesymbratel BEIMOMHEHMS
AUATHOCTHYECKOH pabOTEI MOTYT IIOKAa3BIBATH CTEMEHE TFOTOBHOCTH 0Oy4Yaromuxcs
K OCHOBHOMY  rocynapcTBeHHOMY SK3aMe€HYy 1Mo ¢Hu3MKEe, a TaKKe
CBUZICTCIECTBOBATE O IOCTHIHYTOM YPOBHE CCTECTBEHHO-HAYYHOM IPAMOTHOCTH.



[IJTAHUPYEMBIE PE3VJIbTATbI OCBOEHMS I[TPOI' PAMMBI I[10 ®HU3UKE
HA YT'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBILEIO OFPA3OBAHUS

Wsydenve Gpu3nku Ha ypoBHE OCHOBHOTO OBIIEro 00pa3oBaHUs HAIPABJIEHO
Ha NOCTHXCHUE JINTHOCTHBIX, METAlIPEAMETHEIX M IIPEIMETHBIX 06pa30BaTEbHEIX
pe3ynbTaTOB.

JUYHOCTHBIE PE3YJIbTATHI

B pesynerate n3yuenus GpusuKy Ha ypOBHE OCHOBHOTO OBIIEr0 obpazoBanus
y oby4atomerocst 6yxyT chopMHpOBaHEI CIIEAYIOLIME TUYHOCTHBIE PE3yJILTATH B
YacTH:

o I)nampuomuuecxozo eéochumanusa:

IIPOSIBIICHHE HHTEPECa K HCTOPHH M COBPEMEHHOMY COCTOSIHHIO POCCHMCKOM
Gr3rYecKoii HayKu;

LICHHOCTHOE OTHOIIEHHE K TOCTHXEHUSIM POCCHHCKUX yYEHBIX-(PU3HKOB;

*  2)2paxcoanckozo u OyxoeHO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTb K aKTMBHOMY Y4aCTHIO B OOCYKIE€HHH OOLIECTBEHHO 3HAYHMEIX
¥ 3THYECKHMX NpPOONeM, CBA3aHHBIX C IPAaKTHYECKUM IIPHMEHEHHEM NOCTHKEHHL
(01)2635197

OCO3HaHHME BAXHOCTH MOPANIBHO-3TUYECKUX TPHHIUIIOB B IEATEIHHOCTH
Y4€HOrO;
¢ 3)Icmemuueckozo eocnumanHus:

BOCIPUATHE 3CTETHYECKUX KauecTB (DU3MUECKOH HAyKd: e€ rapMOHHMYHOIO
IIOCTPOEHHSI, CTPOIOCTH, TOYHOCTH, JJAKOHHYHOCTH;

o 4)yennocmu HayuHO20 RO3HAHUA:

OCO3HaHWEe IEHHOCTH (U3MYECKOH HAayKH Kak MOINHOTO HMHCTPYMEHTa
[IO3HaHHA MHPa, OCHOBBI Pa3sBUTHSA TEXHOJIOTWM, BaXKHEWINEH COCTaBISIOLIEH
KYJBTYDBL;

OpHEHTallusd B [EATENBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
NpeNCTaBIeH!H 06 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS IPUPO/IBL

pa3sBUTHE HAy9YHOM JI0O03HATENBHOCTH, HMHTEPECA K HCCIeN0BATETECKOM
JESATENBHOCTH;

* 5)hopmuposanus Kynemypsl 300p06ba u IMOUUOHANBHOZO bnazononyuusn:

OCO3HaHME IEHHOCTH Oe3omacHOro ofpasa JKH3HH B COBPEMEHHOM
TCXHOJIOTHYECKOM MHpPE, BaXXHOCTH TIpaBHNI 0OE€30MMaCHOr0 TOBEICHHS Ha
TPaHCIOPTe, HA JOpOrax, C SJIEKTPHYECKMM H TEIUIOBEIM O0OpPYIOBAHHEM B
JIOMAIIHUX yCJIOBHAX;

C(OPMUPOBAaHHOCTE HaBBIKA peIeKCHH, NPH3HAHWE CBOETO IlpaBa Ha
OImMOKy M TaKOTO e [paBa y JPYTroro YeIoBeKa;



o 6)mpyooeozo eocnumanus:

dKTHBHOE y4acTHe B PEINCHHMM IPAaKTHYECKHMX 3amad (B paMKaX CeMBH,
00pa3oBaTellbHON OpraHW3alNy, ropozia, Kpasi) TEXHOJIOTHYECKOH W COIMaIBbHOM
HAIpPaBIEeHHOCTH, TPEOYIOIHMX B TOM HCIIE U GH3MIECKAX 3HAHUH;

MHTEPEC K IPAKTHIECKOMY H3yIEHHIO TIPOQECCHH, CBSI3aHHBIX ¢ (hU3UKOIL;

o 7)IKOSI02UNECKO20 80OCRUMANUA:

OPHCHTallUsl HA NMPUMEHEHWe (U3HYECKHX 3HAHWN IS pElleHHs 3a1ad B
o0acTi  OKpyxKaromel cpexsl, IIIAHUPOBaHMSA IIOCTYIIKOB M OLEHKH HX
BO3MOJXXHBIX TIOCIISACTBHM AJIsI OKPYIKAIOIIEH CPeIbl;

OCO3HaHME ITI00AIBHOTO XapaKTepa 3KOJIOTHYECKHX npobneM M myTed Hx
peIIeHus;

* 8)adanmauuu k usmenaouwuMca ycnosuam couuanvroii u HpUpooOHoU
cpeowbi:

MIOTPEOHOCTh BO B3aUMOIEHCTBHU TIPM BBLIIONHEHWH MCCICIOBAHAN 1
TIPOEKTOB (DU3HYECKOM HATIPABIIEHHOCTH, OTKPEHITOCTH OIBITY U 3HAHHAM OpYTHUX;

TIOBBIICHHE  YPOBHA CBOCH KOMIIETEHTHOCTH dUepe3 NpaKTHYECKYIO
JEATEIbHOCTE;

MOTPeOHOCTE B (DOPMHUPOBAHMM HOBEIX 3HAHHH, yMEHHI (hopmymnupoBaTh
UJICH, TIOHATH, TUIIOTE3BI O GU3MIECKUX 0OBEKTAX U ABICHUSX,

OCO3HaHKe NeQHUIMTOB COOCTBEHHBIX 3HAHHUHN M KOMIIETEHTHOCTEH B 061aCTH
buznKmy;

I/TaHUPOBAaHHE CBOETO DPA3BUTUA B INPHOOPETEHHHM HOBBIX (HU3MYECKHX
3HAHHI;

CTPEMIICHNC aHATU3UPOBATH W BBISABIIATE B3aMMOCBSI3H IPHPOEL, 06IIECTBa 1
9KOHOMHKH, B TOM YHCJI€ C HCIIOJIB30BaHAEM (DH3HYECKIX 3HAHUIA,

OLICHKa CBOMX JNEHCTBHH C Y4Y€TOM BIMSAHHSA Ha OKpPYKaONIYIO cpeny,
BO3MOJKHBIX INI00QIBHBIX TIOCIENCTRUM.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbTare OcBOeHMsS HporpaMmbl Mo GW3MKE Ha YPOBHE OCHOBHOTO
ob1iero o6pazopanus y o6ydaromerocss 6yayT c(hOpMHpPOBaHbI MeTaNpeAMETHEIE
Pe3yJIbTaThI, BKIIOYAIOLIKe I03HABATeNbHbIE yHIBEpCAbHEIE yaeOHEIE eiCTBHS,
KOMMYyHVKAaTHBHBIE ~ YHUBEpCANbHblE y4eOHBIE JeHCTBUS, pETyISATHBHEIE
YHHUBEpCaIbHbIE y9eOHEIE JeHCTBUS.

Tlo3naBaTe/ibHbIe yHHBepCaIbLHBIE yueGHbIe AelCTBHS
ba3oBble Joruyeckne neficTpus:
BRIABIATE W XapaKTepH30BaTh CyIIECTBEHHBEIE IPH3HAKH OGBEKTOB
(ABTIeHMIT), KTaCCH(DHUIMPOBATE HX;



BBIABJIATE 3aKOHOMEDHOCTH M IPOTHBOPEYMS B paccMaTpUBaeMBIX (hakTax,
AaHHBIX ¥ HAOIIIOIEHHUSIX, OTHOCSIIUXCS K (DU3MYECKUM SBICHUSM;

BBIBIIATE TPUYHHHO-CIIEACTBEHHEIE CRS3H IpH  H3YYeHHH (DH3MYECKHX
SBIICHUH U TIPOIECCOB, AENATH BBIBOLEI C HCTIONIb30BAHHEM [NIENYKTUBHBIX WU
MHIYKTUBHBIX ~ YMO3BKIIOYEHWH, BBIABATATE THIOTE3E] O B3aMMOCBS3IX
(u3MYeCcKuX BeTHUME;

CaMOCTOSATENBHO BBIGHpPaTh CIIOCO6 perreHus y4ebHo# (usmueckoii 3anaun
(CpaBHEHHE HECKONBKHX BAapHAHTOB DEIICHHA, BHIOOp HaHGOJEE MOIXOISIIEro ¢
Y4ETOM CaMOCTOSTENEHO BIIEISHHEIX KPHUTEPHEB).

ba3zoBbie HeenenoBaTenbckme JeHCTBHSA:

HCIIOJIb30BATE BONPOCH! KAK UCCIEIOBATEIbCKH HHCTPYMEHT I103HAHHS;

TIPOBOMUTE II0 CAMOCTOSITENBHO COCTABIEHHOMY IIaHy OIIBIT, HECJIOMKHBIH
(DH3UIECKHUI SKCTIEPUMEHT, HeGOBIIOE HCCTeIoBaHke (PU3NYECKOTO SBIICHHS,

OLICHUBATE Ha NPUMEHUMOCTE U JOCTOBEPHOCTS MHGOOPMAIIHIO, IOMyYeHHYO
B XOZl¢ UCCIIEI0BAHUS MIIH 3KCIIEPUMEHTA;

CaMOCTOSATETEHO (OpMyIHUpoBaTh 0GOGIIEHHS W BBIBOJIBI II0 pe3yJbTaTaM
NPOBENEHHOTO HAGIIOIEHH S, OITBITA, HCCIIETOBaHMSI,

TIPOTHO3HPOBATL BO3MOXHOE NajlbHelilee pasBuTHe ¢usmgeckux nporeccos,
@ TarGKe BBIABAraTh IPEANONOXKEHHS 06 MX DasBHTHH B HOBLIX YCIOBUAX H
KOHTEKCTax.

PaGora ¢ undopmanmueii:

TIPUMEHATE PA3NMYHBIE METOJbI, UHCTPYMEHTHl 3aMpocel IpPU IIOUCKE M
0TOOpe MHGOPMAIMY HITH TaHHEIX C Y4ETOM TIpeTIoKeHHON yue6HOM busudeckoit
3a/a4u;

AHAIIM3UPOBATh, CHCTEMaTH3UPOBATH H HHTEPIIPETHPOBATh HH()OPMAIIUIO
Pa3IHYHBIX BUJIOB M (DOPM IIpeICTABICHHS;

ONCHUBATE HaEXHOCT HHPOPMAIMH 110 KPUTEPHUSIM, MpealioKEeHHBIM
YIHUTEIEM WK CHOPMYITHPOBAHHEIM CaMOCTOATETIBHO;

CaMOCTOATENbHO  BBIOMPaTh  ONTHMAIBHYIO popMy  mpexncTaBnenms
MHQOPMAIlMM M WILTIOCTPHPOBATH PCIIaeMEBIE 33[]a9d HECIOKHBIMH CXEMaMH,
AHarpaMMami, HHOU rpaMKoi U MX KOMOUHAIIMSIMA.

KommyHukaTnBHbIE YHHBepca/IbHLIe Y4eOHbIe qeificTBHS:

B XoAe oOcyxneHus ydeGHOrO MaTepuana, pe3yJbTaToB 1abopaTopHEIX
paboT M TpoeKTOB 3amaBaTh BOIIPOCEI IO CYHIECTBY OGCYKDAaeMOM TeMBI u
BRICKA3BIBATE HIEW, HAlENeHHEIE Ha peIleHHe 3ajaud W MoA/IepKaAHUE
GnaroxenarensHOCTH o0ImeHwus;

COTIOCTABIIATE CBOH CYKACHUS C CY>KICHUSIMH APYTUX YYaCTHHMKOB AMAjora,
OBHapyXHBaTh paznuumne u CXOJICTBO TO3HIIHIA;

BBIPAXXATh CBOIO TOYKY 3PEHHS B YCTHBIX M IIMCHMEHHELX TEKCTax;



IyOIMYHO HpencTaBiIsTh PE3YTIBTAaThl BBINOIHEHHOTO (BHU3UYECKOTrO OIMEITA
(3KcnepuMenTa, HCCTIeIOBaHMS, IIPOEKTA);

TIOHHMATh U MCIIOJIB30BATh NMPEHMYIECTBA KOMaHIHOH ¥ MHAWBHIYaJIbHOM
paboTEI IpH pemenuy KOHKPETHOH (hpU3MIECKOH IpOBITeMET;

IIPUHUMATH LETH COBMECTHOMH ACATCIBHOCTH, OPraHU30BEIBATE ACHCTBHS IO
e€ JOCTHXKEHHIO: pacrpenenates pomu, obcyxnars IPOLECCEl U Pe3yJIbTaTh
COBMECTHO# paboThl, 06061maTs MHEHMS HECKOIIBKUX JIFO(El;

BBITIOJIHATE CBOK) 4acTb PabOThI, JOCTHras KaUeCTBEHHOIO pe3yIbTaTa I10
CBOEMY HAIPABICHHIO M KOOPIMHHPYS CBOM HAEHCTBHS C APYTHMH YIeHAMM
KOMaH/IbI;

OLEHMBATL KaYeCTBO CBOEro BKJaja B 06wt npogyKT Mo KPUTEPHAIM,
CaMOCTOSTEIEHO COPMYIMPOBAHHEIM YYaCTHHUKAMU B3aWMOJEHCTBHUS.

PerynsiruBabie YHHBepcaabHbIE yYeOHbIe qelcTBHS
Camoopranusanus:

BBIABJIATE MPOOJIEMBI B KH3HEHHEIX H Y4eOHBIX CUTyaIusx, TpeOyromux s
PCIIEHNS QU3MIECKUX 3HAHMIL;

OPHCHTUPOBATECS B Da3sIMYHBIX  [OAXOMAX NPUHATHA ~ peIleHuit
(MEIUBHIYaTEHOE, TIPUHATHE PEIICHHS B IPYIIIe, IPUHSATHE PEIeHHI TPy );

CaMOCTOATENBHO COCTABIATE AITOPHTM PEIIeHUs (DHU3UYECKOH 3amaud wim
TUIAH  HMCCIENIOBAHHS C yY8TOM HMEOIHXCS PECYPCOB M COGCTBEHHBIX
BOSMOXHOCTEH, apryMeHTHPOBATH IIpeIaraeMble BapHaHTEI pelleHuii;

AenaTh BEIOOP ¥ GPaTh OTBETCTBEHHOCTS 324 pelleHue.

CamoxonTposs, sMonHoHAIL HELH HHTEJLIEKT:

AlaBaTh a[ICKBATHYIO OLEHKY CHTYaIHH M IIPEJIaraTh IaH of H3MEHEHHS,

OOBSCHATE  NPUYMHBI  JOCTHIKEHWS (HeJOCTIKeHHs)  pesynsTaToB
ACATCNIBHOCTH, 1aBaTh OLIEHKY IPHOOPETEHHOMY OITBITY;

BHOCHTE KODPEKTHBBI B JIESTENBHOCTh (B TOM UHCle B XOJI BBITIOJTHEHHS
(DHU3MYECKOro WcCHenoBaHEsS WK IIPOEKTa) Ha OCHOBE HOBBIX 00CTOSTENBCTB,
H3MCHUBIIMXCS CHUTYalUi, yCTAHOBJIEHHBIX OIIHGOK, BOHUKIUKX TPYIHOCTEH;

OLEHNUBAaTh COOTBETCTBUE PE3YIIBTATA LEIH U YCIIOBHSM.

CTaBHUThH Ce0s Ha MECTO JPYroro 4yelmoBeka B XOJi€ CIIOpa WIH AWCKYCCHM Ha
Hay4IHYIO TeMy, TOHUMaTh MOTUBbI, HAMEPEHHUS U JIOTHKY JPYTOro.

TIPU3HABATE CBOE IPaBO Ha OWMIMGKY TIPU pelieHHH ¢usnueckux 3amaq wam B
YTBCPXKACHUAX HA HAYYHBIE TEMEI M TAKOE JKe IIPaBo APYTOro.

IIPEAMETHBIE PE3YJIbTATEI

K kon1y o6ydenus ¢ 7 xracce [IPEIMETHBIE PEe3yIIbTaThl Ha YTy GIeHHOM YPOBHE
AOJLKHBL OTPaXaTh chOpMHUPOBAHHOCTE y ofy4arorxcs yMenuii;



UCIIOJIb30BATh TOHATHS: (GU3MYecKue U XUMUUECKUe ABIEHHMS, HaboJeHue,
SKCIIEPUMEHT, MOJENb, THUIOTe3a, eIUHHILE (U3UYECKMX BEJIMYHMH, aToM,
MOIIeKyJIa, arperaTHLIe COCTOsIHHS BellecTBa (TBEpHOE, XKUIKOE, ra3o00pasHoe),
MeXaHW4eCcKoe [BWXKEHHEe (paBHOMEpPHOE, HepaBHOMEPHOE, IIpSMOIMHENHOE),
TpaeKTOpHs, paBHOAEHCTByrOmas cui, nedopMmanusa (ynpyras, IUIaCTHYECKas),
HEBECOMOCTb, COODIIAIOIMECs COCYBL;

YBEPEHHO pa3iuyarh sBleHus (Iuddysws, TEIUIOBOE [ABMXKEHHE YacCTHIl
BEIlECTBA, DAaBHOMEDHOE [BWKEHHE, HEpaBHOMEDHOE [BHKEHHEe, WHepIus,
B3aMMOJIeHiCTBHE TeJll, paBHOBECHE TBEPBIX Tell C 3aKPEMIIEHHOM OCBIO BpalleHuUs,
nepefaya JaBleHWs TBEPABIME TEJaMH, JKUIKOCTAMH U Ta3aMH, arMoChepHoe
IaBlieHue; TIaBaHKe Tell, IPeBpallleH s MEXaHNIeCKOH SHepTyM) 10 ONMUCAHUIO HX
XapaKTEePHbIX CBOMCTB M Ha OCHOBE OINLITOB, [IEMOHCTPUPYIOIIMX JaHHOE
(hu3UYECKOE SIBICHHUE,

pacrmos3HaBaTh  NPOSBIEHHE  H3YYeHHBIX  (HM3MYECKHX  SBICHHH B
oKpy»aroleM Mupe (B TOM ducie GH3MYECKHe ABICHHS B IPUPOAE: IPHMEPEL
IBIKEHHUSI C PA3NMYHEIMKM CKOPOCTSME B JKMBOW M HEXHBOH IPUPOJE, NEHCTBHE
CHJI TSDKECTH, TPeHHMs], YIPYTOCTH B MIPUPOJE U TEXHHKE, BIMAHUE aTMOC(EPHOTO
[@BIEHMS Ha JKMBOW OpTaHM3M, ILIABaHWE PEIO, PhIYard B Telle 4elOBeKa), IpH
3TOM IIEPEBOJMTH MPAKTHYECKYIO 3a/lady B y4eOHY!0, BBINEIATH CYIIECTBEHHbLIC
cBOMCTBA (TpH3HAKH) QUIMIECKUX SBICHHUI;

OIMCHIBATh M3y4eHHBIE CBOMCTBA Tell M (DPU3MYECKHME ABIECHHS, HCIIONB3Ys
¢usnueckne BemwuMHBI (Macca, OOBEM, IUIOTHOCTH BEINECTBA, BPEMs, IYTh,
CpelHsisl CKOpOCTb, CHJIa YIPYTOCTH, CHJa TsDKECTH, BeC Tella, CHjla TPEHWH,
IaBlIeHKWE TBEPJOro Tejia, JaBleHHe CTonba JKUIKOCTH, BBRITAIKUBAIOMIAd CHIA,
MexaHudecKas paboTa, MOIIHOCT, IUI€YO CHIBI, MOMEHT CHIBL, KOOG(HUIHEHT
TIOJIE3HOTO [eHCTBAS MEXaHH3MOB, KHHETHYECKas U MOTeHIHAIbHAs SHEPIUs), IPH
OINMCAHMM IIPABUIIBHO TPAKTOBaTh (PU3MUECKHMH CMBICI MCIIONB3YyEeMBIX BEIMYHH,
WX 06O3HAYeHHS W eIUHHIB (PU3MUECKMX BEJIWYMH, HaXOMWTh (HopMyIisl,
CBS3BIBAIOIIME JAHHYIO (DU3MYECKYIO BEIMYMHY C APYTHMMM BEMYHHAMH, CTPOUTH
rpad¥Ki U3yIEHHBIX 3aBUCUMOCTEN (QU3MIECKAX BEITHIMH;

XapaKTepW30BaTh CBOMCTBa Tell, (H3WYeCKHe SBICHHA M IIPOLECCH,
MCIIONB3YS IIPaBUIIa CIOXEHHs CHI (BOONb ONHOM IpAMOM), 3akoH I'yka, 3aKOH
[Tackais, 3aKkoH ApxuMena, NPaBWIO paBHOBecHs perdara (6yoka), «30I0TOE
NpaBHJIO» MEXAHHKW, 3aKOH COXPaHEHHsS MEXaHWYeCKOM 3HEPIuH, NPH 3TOM
[aBaTh CIOBECHYIO (GOPMYIHpPOBKY 3aKOHA M 3alMCEIBATH €T0 MaTeMaTHYECKOe
BBIpa)KCHUE;

CTPOHMTH NPOCTHIE (U3MUECKHEe MOJIENH PealbHBIX OOBEKTOB, IPOLECCOB H
SBIICHUH, BHIJENATh HOpPY 3TOM CYIIECTBEHHbIE M BTOPOCTEINEHHBIE CBOWCTBA



06BEKTOB, IPOIIECCOB, SBIEHNH, TPUMCHATH dusAIECKHe MOJETH UL OOBACHEHHA
(u3MUECKHX MPOLECCOB U PELICHHA y4yeOHBIX 33/1a4;

06BACHATH (QU3UYECKHE SABICHHA, TIPOLCCCHL 1 CBOMCTBA Tell, B TOM YHCIE B
KOHTEKCTe CHTyaluil MPaKTMKO-OPHEHTHPOBAHHOTO Xapaktepa, ¥ peIlaTh
KauecTBeHHbIE 3324y, B TOM HHCIC Tpebylole YMCICHHOrO OLCHUBAHIA
XapaKTepHbIX 3HAYCHUH (u3AUIECKUX BEITMIMH, [IPH STOM BHIOMpATH aJIEKBATHYIO
(u3HUECKYI0 MOJIENb, BBIIBIATH IPMYHUHHO-CIIEJICTBEHHBIE CBAU 1 BEICTpaUBAaTh
JIOTUYECKYIO IIENOUKY paccykaeHu# ¢ oropodt Ha U3YYECHHBIC CBOMCTBA
(hHU3UUECKIX SIBICHHAH, (hu3HUECKHe 3aKOHEI, 3aKOHOMEPHOCTH 1 MOJEIIH,

pemaTe pacy€THBIE 3a1a9H (B 2-3 meficTBysi) O M3ydacMbIM TeMaM Kypca
hu3vKwy, BEIOUpas aIeKBaTHYIO hU3HEECKYIO MOJIElb, C MCTIONB30BAHHEM 3aKOHOB
¥ GopMyJl, CBA3BIBAIOIIIX usmHecKye BeUYHHE], 3alMChIBATE KpaTKoe YCIIOBHE
¥ pa3BEpHYTOE pelIeHHe 3ajatH, BEISRISTH HEJOCTAIOMIME MM A30BITOTHBIC
JaHHble, ODOCHOBBIBATH BEIOOD METOMRA pemieHuMs 3a7a4y, MCTIOIB30BATH
CcTIIpaBOYHBIE NAHHBIE, POBOJUTE MaTeMaTueckue IpeobpasoBaHus U PacueTsy,
OLIEHWBATD PEATMCTHYHOCTh IONyYEHHOro 3HAICHUA u3ryeckol BETUYMHBI H
OIpefeNiaTh PasMepHOCTE pu3UYecKOH BEITMIMHEL TIOTy4eHHON TMpH PEIICHUH
3aJlauM;

pacmosHaBaTh IpOOIEMbI, KOTOPLIC MOXKHO pemmMTh IpHA TIOMOIIH
(hU3MHECKHX METOZOB, M Mpejyarath OpUEHTHPOBOYHbIH crocob pelleHns, B
ONWCAHWH  WCCIIEJIOBaHMA  Pacro3HaBaTh mpoBepsieMoe  TIPEIIONIONKEHAE
(rumoTesy), HHTepIpeTHPOBATh TIONTy4€HHBIA Pe3yIbTarT,

IIPOBOJUTE OTIBITHL IO HabmoneHmIo (hHU3HUYECKUX JBIIeHUNA WA QU3NIECKHAX
cpoticte Ten (Ambdy3ud, TEMIOBOE PaCIIMPEHHS razoB, SBIeHHE HHEPIMH,
J3MeHeHye CKOPOCTH TIPH B3aMMOJICHCTBAM TEl, nepenada JaBIeHNs KUIKOCTBIO
{ Ta3oM, TpOsBIEHUE NEeHCTBHA aTMOC(EpPHOTO JaBNeHus, AeHCTBUE MPOCTRIX
MEXaHH3MOB): (POPMYIMPOBATH TIPETONOKEHNUS (rumote3y) © BO3MOXKHBIX
pesylbTaTax HabmoIeH:HH, CaMOCTOATENBHO coOHupaTh yCTAHOBKY H3 HU30BITOYHOTO
nabopa o6opysoBaHKs 1 HOPMYIHPOBATE BBIBOJIEL,

IPOBOJWTH TIPSMble M KOCBCHHBIC y3MepeHust (QU3UUECKUX BEIHIHH
(paccTostHye, IPOMEXKYTOK BPEMEHH, Macca Tena, 0OBEM Tella, CHIla, TeMIIePaTypa,
ITOTHOCT JKMIKOCTH ¥ TBEPJOrO Tela, CHya TPeHWi CKONTbKEHMS, HaBICHHE
BO3yXa, BHITAIKHUBAIONIAA CHIA, eficTByOmasi Ha TOTPYKEHHOE B JKHIKOCTE
Teno, Ko3hGHIMEHT — MOJIE3HOTO medcTBHS ~ IPOCTBIX MeXaHH3MOB) C
HCIIONE30BAHMEM AHANOTOBBIX U IMQPOBBIX npuGOpOB, OOOCHOBBIBATE BBIOOD
MeTojla W3MepeHus, (QUKCHPOBATh MOKA3AHUA npuGOpOB, HAXONHUTH 3HAICHHE

w3MepsieMOol BEIYMHEL ¢ IOMOIIBIO yCPe/HEHHA pe3yJbTaToB CEpUH W3MEPEHUH
OLIGHMBATH IIOTPEIIHOCTh U3MEPEHUH;



[POBOIUTE HECITIOKHBIC SKCIIEPUMEHTAIBHBIC MCCICIOBAHIA 3aBUCHMOCTEH
(u3HHIecKUX BENHIHH (3aBMCHAMOCTH IyTH DaBHOMEPHO ABIDKYLIErocs Tena OT
BpEMeHH JIBWKEHHsS Tela, CHIIBI TpeHWs. CKONBKEHHsS OT CHIIEL HOpMAaIlLHOTO
JaBJeHus, KauecTBa 00paboTKH TIOBEPXHOCTEH TEI U HE3aBHCHMOCTH CHIIBI
TpeHus: OT IUIOIIA/H COTIPMKOCHOBEHHS Tel, CHIIBL YIIPYTrOCTH OT YHJIMHEHHS
OpPYXKVHEL, BRITAIKUBAIOMEN CHIIBl OT 00BEMa MOrpy/KEHHOW 9acTy Tena ¥ OT
[IIOTHOCTH JKUJAKOCTH, e He3aBUCHMOCTA OT JIOTHOCTH Tela, OT IyOuHBI, Ha
KOTOPYIO IIOIPy>KEHO TelO, ycioBHi TaBaHus Tel, ycroBHil paBHOBECHA phriara
¥ OGIOKOB): COBMECTHO C YHHTCIEM dopMyIMpoBaTs 3amady H TUTIOTE3Y
JCCIIEIOBAHMS, CaMOCTOATENIBHO TJIaHAPOBATh MCCIe0BaHue, CaMOCTOSATENIEHO
cobupaTh SKCIEPUMEHTAIBHYTO yCTAHOBKY C HCIOJB30BAHACM WHCTPYKIWH,
TIPeACTaBNATh MOy CHHbIE 3aBHCHMOCTH (PU3MUECKIX BEIMIHH B Brjie TaOIUI U
rpadyKkoB, OLEHUBATH [OTPENHOCTH, ~AeNaTh — BBIBOJBL mo pesyibraraM
MCCIIEOBAHN;

cobmonaTh IpaBuiIa TEXHUKH fezomacHOro Tpyna IIpH pabore ¢C
naGopaTopHEIM 000PY IOBAHUEM;

yKa3bIBaTh MPHHIIATIEL neiicTBUA PUOOPOB YU TEXHIECKUX yCTPOMCTB: BECHI,
TepMOMeTp, ~[UHAMOMET, coobmaronecs — COCYIPl, GapoMeTp, pbI¥ar,
[IOJIBKHBIH 1 HETIOIBYKHEIA 610K, HAKJIOHHAs IIOCKOCTE;

XapaKTepu30BaTh MPUHIHIIE] nelCTBUS W3yYCHHBIX puOOpPOB, TEXHIIECKIX
YCTPOMCTB M TEXHONOTHHECKUX [IPOIIECCOB C OIOpOW HA HX omucaHus (B TOM
qpcie: TIOJIIIAITHUKY, yCTPOKCTBO BOAONPOBOAA, THIpaBIAYeCKHil TIPECe, cuQOH,
MaHOMETpP, BEICOTOMED, HOPIIIHEBOX  HACOC, apeoMeTp), MCIONB3ys SHAHUA O
cROficTBAX (MBMUECKUX SBICHHA ¥ peoGxonuMble  (y3HYIECKre 3aKOHBI M
3aKOHOMEPHOCTH;

JCTIONb30BaTh CXEMbl M CXEMaTHIHBIC PHCYHKH HM3YYEHHBIX TEXHAYECKHX
YCTPOKCTB, HM3MEPHUTENBHBIX npu6OpOB M TEXHOJOTMHCCKUX [pOLIECCOB TIPH
peieHuy yaeOHO-TIPAaKTHHECKIX 3aady;

IPUBOAUTE IIPUMEDEI (HaxOMUTh HHPOPMAIIIO O TpuMepax) IPaKTHIecKoro
JCITONBb30BaHMs (PU3HUECKHX sHaHWi B TIOBCEIHEBHOM JKA3HA IUIA obecrieueHUs
6e30MacHOCTA IpH OOpalneHuH C npubopaMy W TEXHHYCCKAMH yCTpONCTBAMH,
COXpaHeHus 3[0pOBbi U COOIONEHHsT HOPM 3KOJIOTHIeCKOTO moBeJieHus B
OKpyKarolle# Cpene;

OCYIIECTBITE OTOOP MCTOUHNKOB uHbopMaIyH (U3NIECKOTO cojiepKaHus B
VnTepHeTE, CaMOCTOATCIBHO hopMy TPy [IOWCKOBLIM 3ampoc, Ha OCHOBE
AMEIOIIAXCS 3HAHWM MW IMyTEM CpPaBHEHMUA pa3NAYHBIX HCTOYHHMKOB BBIZIETATH

uH(pOpMaINIo, KOoTOpas — ABILICTCH [IPOTMBOPEUMBOY WA  MOKET OBITH
HeIOCTOBEPHOMH;



JACIIONB30BaTh IIPH BBINOTHCHHH yueGHBIX 3alaHHH Hay9IHO-TIOMYIIPHYIO
nuTepatypy (Qu3EIecKoro COZlepKaHus, CIpaBOIHbIC MaTepHalbl, PeCypChl CETH
WHTEpHET, BIAJETh npuéMaMi  KOHCTISKTHPOBAHHA TexcTa, NpeoOpa3oBaHM
uH(opMAaLiH U3 OIHOM 3HAKOBOH CHCTEMBI B IPYTYIO;

co3naBaTh COOCTBEHHBIC KPATKUC mchbMEHHEIE M YCTHBIC coo0OleHus Ha
ocHOBE 2—3 WCTOYHMKOB WH(pOpMALMH u3MYecKOro COMIEpKAns, B TOM YHCIe
yGnUYHO JelaTh KPaTKhe cooBImeHusl O pe3ybTarax MPOSKTOB WH yueOHBIX
JCCIIeIOBaHM}, NPU ITOM TIPaMOTHO HCTIONB30BATh M3yJeHHBIH TIOHATAHHBIA
amrapat Kypca GU3uKy, COMPOBOKATH BRICTYILICHHE TIpe3eHTallueH;

Opd BBINOJIHEHWH yueOHBIX TMPOEKTOB M JicclieoOBaHMi pacIpeneiTh
o6s3aHHOCTY B TPYMIE B COOTBETCTBHH C OCTABNEHHBIME 3aJiauaMH, CIe[HTh 33
BLIONHEHAeM IUTaHa MeHCTBUH, a[CKBATHO oleHWBaTh COOCTBEHHBIW BKJIAN B
NesTeNBHOCTh ~ TPYTIIEL BHICTpAMBATh KOMMYHUKATHBHO® B3aUMOJEUCTBHE,
y9HuTHIBAs MHCHUE OKPYKaroIINX.

K xoniuy oOydeHMs 6 8 Kknacce TIPEIMETHEIE PE3YNbTAThHI Ha yrIyOneHHOM
ypOBHE JIOJDKHEI OTPAKATH chOpMHPOBaHHOCTE ¥ 00y4aromuXxcs yMEeHHMH:

JCIONb30BaTh TOHATHA (Macca M pasMEphbl MOJEKYJI, TEMIOBOE JBIKCHHS
ATOMOB ¥ MOIEKYJ, arperaTHbi® COCTOSIHMS BEINeCTBa, KPUCTAILTHIECKHC U
aMop(HBIE Tea, HACHIIEHHbIH H HeHaCHIEHHBIH Tap, crioco0Bl M3MEHEHHA
BHyTpeHHEH OSHEPIUM, 3IeMEHTapHBIA 3JIEKTpUYECKUA  3apal, TIPOBOHUKH,
TTOJTYIPOBOJTHAKH, JIM3IIEKTPAKH, JACTOYHMKY IMOCTOAHHOTO TOKA, HNEKTPUYECKOE U
MATHUTHOE ITOJIsA, ONTHYECKad CHCTEMA) W CHMBOJHMYECKHMH S3BIK Gu3MKA TpH
peleHuH yIeOHbIX 1 MpaKTHYECKUX 3271,

yBEpeHHO pasnudaThb gBeHus (TeIUioBoe PacIIUpCHUE (cxaTue), TEIIOBOC
paBHOBECHE, TOBEPXHOCTHOS HATSKeHVE, CMAuWBaHKE, KalMIIAPHBIC SIBJICHUS,
pcrapenvie, KOHZICHCAIHA, [aBieHEe, KpPUCTAIM3AIHs, KHICHHS, coco6Bl
Teruionepefayn (TemIonpoBOHOCTE, KOHBEKIIHs, W3TyUCHHE), TETIOBBIC MTOTEPH,
SNeKTpA3alud TeI, B3aMMOJIEHCTBIE 3apAN0B, [ACHCTBUA 37IEKTPUIECKOro TOKa,
KOPOTKOE 3aMBIKaHHUE, B3aMOJIEHCTBIAE MarHHTOB, JIeHCTBUC MarHUTHOTO TIOJIS Ha
IPOBOJHMK C TOKOM) I10 OIMCaHWIO HX XapaKTepHBIX CBOWCTB U HA OCHOBE
OIIBITOB, IEMOHCTPHPYIOMIMX AHHO® dusIdecKoe SBICHUE;

pacro3HapaTh ~ NPOSBICHHUS W3ydeHHBIX  (QU3MIECKUX gBpIeHUA B
OKpY’KaloIlleM ~ MHUPe (B TOM UMCIE duzmyeckue ABNCHHI B PUpPOJE!
IOBEPXHOCTHBIE ¥ KAIAIAPHBIC gBIeHHs B TIpUpojeE, KpUCTallIBl B [IPUpOTIE,
y3myderre CoHIla, 3aMep3aHie BOIOEMOB, MOPCKHE OPH3BL, obpazoBaHue POCEL
TyMaHa, MHes, CHEra, 3neKTpUdecKue SBICHUA B atMocdepe, INEKTPUICCTBO
JKUBBIX OPraHM3MOB, MArHUTHOE HOJIC 3emin, Apeii( mMOMOCOoB, POk MarHUTHOTO
qons IS OKU3HE Ha 3emie, TOJAPHOS cusEWe), TpY OSTOM TEPEBOUTE



MpaKTHYeCKylo 3ajady B y4eOHy0, BBIIEIATE CYLICCTBEHHEIC CBOWCTBA
(mpu3HaKK) UNIECKUX sSIBIICHUA;,

OIMCHIBATH W3y4EHHBIE CBOMCTBA Tl U (hu3MUecKHe SBICHHA, HCIOTB3YS
(u3MUeCKhe BEITHIUHBI (TemmepaTypa, BHYTPEHHAA SHeprus, KOJIUIECTBO
TemmoThl, paboTa rasa, yHAenbHAA TerI0EMKOCTD BEIIECTBA, yZeNbHas TeIIoTa
IIaBieHus, ylenbHas TeroTa napoobpa3oBaHus, yHenbHasd TEIIOTa CrOpaHus
ToruiMBa, K03(QGUIMEHT [I0TIE3HOI0 JefCTBHS TEINOBOM MalIAHBL, OTHOCHUTEIBHAA
BIIAXXHOCTh  BO3/yXa, SNEKTpUYECKHE 3apsaj, Ccuma  ToKa, QIIEKTPHIECKOE
HampsDKeHHe, CONPOTHBICHHE IIPOBO/IHHUKA, SJIC B uemd MOCTOSHHOIO TOKa,
SIIEKTpHIEcKoe yIEIbHOe CONPOTHUBJICHHAE BEIICCTBA, paGoTa W MOIIHOCTH
3]IEKTPUIECKOTO TOKa), IPH OIHCAHAH IpaBUIIBHO TPAKTOBATH usmHecKui CMBIC
MCTIONB3YEMbIX BENHYHMH, HX 0BO3HAUCHNS ¥ eIMHMIB (QU3MUeCKHX BEIAHH,
HAXOMHTH (HOPMyYJIBI, CBA3BIBAIOIINE NAHHYIO (hH3MUECKYIO BEIMUMHY C APYrMU
BeIMIHHAMH, CTPOMTD rpadiKy W3y ICHHBIX 3aBACHMOCTEN QU3HUECKUX BEIMINH,

XapaKTepu3oBaTh CBOMCTBA TCIL, dusudeckue SBICHHA H IPOLIECCHI,
JCTIONB3Ysl OCHOBHBIC MOJIOKCHHSA MoneKynﬂpﬂo-KHHeTmecKoﬁ TEOpHHU CTPOCHHA
BelecTBa, ypaBHEHHE TEILIOBOIO GanaHca, 3aKOH COXPaHEHWs SIIEKTPHYECKOTO
3apsja, 3akoH KyioHa, MPHHIMI CyNepIO3ULKK SNEKTPAICCKUX monei, 3aKoH
Oma fj1 y9acTKa LelH, IpaBhia Kupxroda, 3axon Oma st MTOJTHOM IeNH, 3aKOH
Jixoynsi-JIenna, 3aKOH COXPaHCHHs SHEpTHY, NPU 3TOM pas3IuyaTh CIIOBECHYO
G OpMyIMPOBKY 38KOHA U €T0 MaTeMaTHYECKOe BEIPAKEHHUE;

CTPOWTB HPOCTHIE (QU3UIECKHUE MOJIEIA PeaTbHBIX OOBEKTOB, MPOIECCOoB X
qBICHHMH, BBLIENATH [pH 3TOM CYIIECTBCHHBIC X BTOPOCTETIEHHBIE CBOHCTBA
06BEKTOB, MPOLIECCOB, SBIIeHHH, TPUMEHATD (uzMYecKHue MOACIH JULd 00BICHEHUS
(pM3UIECKIX TIPOLECCOB M PEIICHI y4eOHBIX 3871349,

06 BICHATE (hE3UUECKHE ABNEHNU, TPOECCH 1 CBOMCTBA TEN, B TOM YHCJIE U B
KOHTEKCTe CHTYyallHi TIPaKTUKO-OPHEHTHPOBAHHOTO xapakrepa, ¥ peliarh
KagecTBEHHBIE 3a]add, B TOM HHCIC TpeOyomue 9HCIEHHOTO OLIEHHBaHHUS
XapaKTePHBIX 3HAYCHHH hU3UIECKAX BENMIMH, [IPA STOM BEIOMPATH AAEKBATHYIO
(U3MHUECKYIO MOJENb, BBIABIATE IPUYAHHO-CIIEICTBEHHEIE CBASH 1 BLICTPauBaTh
JOTUYECKYIO IIENOYKY pacCyXJeHu# ¢ omopodi Ha W3YICHHBIC CBOWCTBA
bu3MEECKUX SBICHHUH, (hH3FHECKHE 3aKOHBI, 3aKOHOMEPHOCTH Y MOJIENH;

YBEPEHHO pelaTh pacuETHBEIE 3aJa49M (c omopo# Ha 2-3 ypaBHEHHs) IO
M3ydYaeMBIM TeMaM Kypca 3wk, BEIOMpAsT afleKBATHYIO QU3UIECKYI0 MOJIENE, C
JCTIONB30BAHAEM 3aKOHOB M (OPMYI, CBS3BIBAIOIIHX du3nyecKre BeNHIUHEL
RaMMCHIBATh KpaTKoe YCIOBHE H pa3BEpHyTOE peIIeHHEe 3a/ady, BEISIBIATH
HeJOCTAIONIAE WK W30HITOYHbIEC NaHHbIC, 0BGOCHOBBIBATH BEIOOP METO/Ia PEIICHMS
3a/aud, WCIIONB30BaTh CIPABOYHBIC JIAHHBIC, [IpUMEHSTh METO[Bl aHah3a
pasMepHOCTEH, HCTIOJB30BATE rpadurdeckie METOABI PeleHUs 3a/1at, [IPOBOJUTH



MaTeMaTHdeckue TpeobpasoBaHus U PacueTsl, OLCHUBATE pEaTUCTHIHOCTD
HOyYeHHOrO 3HAYeHWA du3mdecKoli BENMYMHBl W OIUPEICIATE pa3MepHOCTb
(GU3AIECKOM BETHIHHDL, [T0JTy4€HHO TPH PEIICHHH 324K,

pacmo3HapaTh MPODJEMEL, KOTOPHIE MOXHO peluTh T[pH [MOMOUIM
DU3MUECKHX METOJOB, M IpE/narath OpHEHTHAPOBOUHBIH crmoco0 pelleHus, B
ONMCAHMM  HWCCIENOBaHMs  Paclo3HaBaTh IpoBepsieMoe  TPEIONOKSHHE
(THIIOTE3Y ), WHTEPIPETHPOBATE TIOTy4€eHHbIH pe3yIbTarT;

IPOBOJMTE OMBITHI 110 HaOmoAeHUIO (HU3HISCKUX gBIIEHUM WU GU3HYECCKUX
CcBOMCTB Ten (KanmMULIpHBEIE ABICHHSA, 3aBHCHMOCTE JaBIEHMS BO3[yXa OT €ro
o6LEMa ¥ TEeMIepaTypsl, CKOPOCTH TpOIecca OCTRIBAHMA (HarpeBaHus) TpHU
W3Iy4eHHH OT IBETA W3TyqatoleH (TIornoLiatole#i) MOBEPXHOCTH, CKOPOCTB
JiCTIapeHHs BOIBL OT TeMIepaTyphl JKHAKOCTH ¥® Tiomand e€ IIOBEPXHOCTH,
SNEKTpU3alyis Tell M B3aUMOJICHCTBHE SNEKTPUYECKHX 3apANOB, B3aUMOZICHCTBHE
[OCTOSHHBIX MarHWTOB, BU3yanu3alysa MarHUTHBIX roJiel TTOCTOSHHBIX MarHuTOB,
JieliCTBHS. MarHWUTHOTO TOJ Ha MPOBOAHMK C TOKOM, CBOWCTBa 3JIEKTpOMArHuTa,
CBOMCTBA SIEKTPOJBUraTells MOCTOSHHOIO ToKa): (OPMyYIHPOBATE MPOBEPACMOE
IpeaIoIoKEeHHe (rumoTesy) O BO3MOKHBIX — pesylprarax HaOIOIeHUH,
CaMOCTOSTETHHO COOMpaTh YCTaHOBKY H3 J36prTouHOr0 Habopa 000pYyOBaHMSA,
OIHCEIBAT X0 OMBITA U (OPMYITHPOBATH BEIBOKL,

[IPOBOAMTH TpAMBble M KOCBEHHBIC y3MepeHust (U3MYECKUX —BEHTHH
(TeMmeparypa, OTHOCHTENbHAS BIVKHOCTH BO3IyXa, CHJa TOKa, HANpPSDKCHHE,
yrensHas TEMIOEMKOCTh BEIICCTEa, COIPOTUBIEHAE MPOBOJHKKA, pabota H
MOIHOCTE 3NIEKTPHYECKOr0 TOKa) C MCTIONB30BAHHEM QHAJIOTOBHIX ¥ LIU(POBBIX
npuGopoB, 0OOCHOBBIBATH BEIOOpP MeTOZa M3MEpeHWd, uKCHpOBATh MOKA3AHMIA
npuGOpOB, HAXONUTE 3HAUCHHC W3MepsAeMOll BENAYUHEI C TIOMOIIBIO yCpeHEH s
pe3yNbTaToB CepHH W3MepeHHi ¥ OlleHHBaTh MOTPelIHOCTE U3MepeHHH;

TIPOBOJUTH JKCIIEPHMEHTANBHEIE HCCIICNOBAHMA 3aBACUMOCTEN (HU3UIECKUX
BeJMUMH (3aBHCHMOCTh JIaBJICHHS BO3IyXa OT €ro 00BéMa U HarpeBaHus WIH
OXJIQKIeHMsI, KCCIIeI0BaHUE SBICHIA TemIo0GMEHa [IPH CMETIMBaHHY XOIO/HO! 1
ropsdeil BOJBI, 3ABUCHMOCTH COMPOTHBIICHHUA NpOBOJHHKA OT €ro JJIUHEL
[UIOMIAZA TONEPEYHOro CEeYeHHs U YACIBHOIO COTIPOTHMBIICHMSI BEIIECTBA
IIPOBOJHKKA, CHJIBI TOKa, MPOTEKAOIIETO yepe3 TMPOBOJHMK, OT HATIPSIKCHMS Ha
TIPOBOJIHMKE, MCCIE/IOBAHHE MOCIEI0BATENLHOTO ¥ TIapalUTeNBHOTO COEJUHCHIH
IPOBOJIHHUKOB): COBMECTHO C YYHTCIEM hopMynupoBaTh 3a7ady M THUIOTE3Y
JCCIIEIOBAHMUS, CaMOCTOATENIBHO TUIaHUPOBATH HCClIeOBaH)e, CaMOCTOATEIBHO
coGmpaTh SKCIIEPUMEHTANBHYIO YCTaHOBKY C MCIIONTB30BAHAEM HHCTPYKIIHH,
IIPEICTABILTh IOy YCHHBIE 3aBACHMOCTH (bHU3MYECKUX BEIMIUH B BHC TabIHI U

l"pa(bHKOB, OILICHHUBATh TIOT'PEILIHOCTH, JiellaTb  BBIBOJBI 1o pGSYJIBTaTaM
HCCIeAOBaHW,



cobmoaaTh mpapuia Oe30macHoro TpyAa IpH pabote ¢ nabopaTOpPHBIM
060pyI0BaHHEM;

XapaKTepU30BaTh IPHHLHAIIB! ICHCTBHSA M3y ICHHDIX npuOOpOB, TEXHUYECKUX
YCTPOMCTB ¥ TEXHONIOTMIECKUX MPOLECCOB © omopoif Ha WX OMHCaHWs (B TOM
qpcie: CUCTeMa OTOIIEHHs JOMOB, THTPOMETp, TapoBasi TypOKHa, aMIepMeTp,
BONBTMETP, CUETIMK SIEKTPUIECKOH SHEPIHH, 3IeKTPOOCBETUTENBHBIE TIpUuOOPHL,
HarpeBaTelbHEIC sexTporpuGopsl  (TIpUMEPBI),  TIPEHOXPAHMTEIH A HX
npuMeHeHrHe B OBITYy ¥ TEXHHKE, IpAMeHeHe ITIOCTOSHHBIX ~MAarHUTOB,
3JIEKTPOMATHHATOB, SIEKTPOJBUraTelb [IOCTOSHHOTO TOKa), HCIIONB3ys 3HAHUA O
CBOMCTBAX (DM3WUYECKHX SBICHUH, HeobxoAuMble (U3UUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTBIE TEXHUHECKHS ycTpolictBa W M3MCPHUTCIBLHBIC
IpuGOpEl 1O CXeMaM M CXeMaTHHbIM pucyHKaM (KHIKOCTHBIH TEPMOMETD,
TepMOC, ~ TICHXPOMETp, ~ TUTPOMETD, BMTATeNh ~ BHYTPEHHEro  CropaHusd,
3MEKTPOCKOIl,  PEOCTaT), ~ COCTABIATE cxeMbl DNEKTPUUECKHX Lened ¢
OCIeIOBATENbHEIM W IApajUIeNbHBIM ~COSHTUHEHUCM HIIEMEHTOB, pa3ndai
ycloBHbIe 0003HAYECHMA 3IEMEHTOB 3MEKTPUUECKHX e, HCIOTb30BaTh CXEMBI
A CXeMATWUYHBe PUCYHKH M3y94eHHBIX TEXHHHCCKHX YCTPOMCTB, M3MEPHTENbHBIX
prGOPOB ¥ TEXHONOTHIECKUX MPOLECCOB IpPH pelnerud y4eGHO-TIPaKTHISCKIX
3azay;

[IPUBOIHTH IPUMEPBI (HaXONHATh uHbOPMAIHIO O TPUMEpPaXx) MPaKTHIECKOro
MCTIONB30BaHNS (PU3MYECKUX 3HAHUA B [IOBCEIHEBHOM KM3HM s 00ecTeueHus
Ge30macHOCTH TpY OGparmeHyy ¢ MpubopamMu M TEXHAICCKIMH yCTpOHCTBAMH,
COXpaHeHHs 3[0pOBbi W COBIIIOEHrSI HOPM OKONOIWYIECKOro TMOBEACHMA B
OKpY>KalolleH Cpene;

OCYILECTBIIATH TOMCK HHPOPMAIAH (pU3MUECKOro CONEPXKaHUs B HuTepHeTE,
CAMOCTOSITENBHO (POPMYTHpYs MOMCKOBBIM 3aIpoC, Ha OCHOBE HMMEIOIINAXCS
3HAHWW U CpaBHEHHS NOMONHHTENBHBIX HCTOTHHKOB BBINENATh WHQOPMAIHUIO,
KOTOpas SBIAETCS TPOTHBOPEUMBON MIIH MOJKET GBITH HEIOCTOBEPHOM;

MCTIONB30BATh TIPY BBITIONHEHHH Y4eOHBIX 3aIaHUl HAYYHO-TIOMYJIIPHYIO
nuTeparypy (bU3NIECKOro CONEPKaHUL, CIIpaBOYHEIE MaTepHalbl, PECYpPChl CETH
VnTepHeT, BiajeTh NpUEMaMH KOHCIICKTHPOBAHMA TekcTa, NpeobpazoBaHMs]
yHGOpMAITUH U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3maBaTh COGCTBEHHBIE IMCBMEHHBIE M KpaTKUe YCTHBIC COOOIIeHNM,
060611251 HHOOPMALIMIO U3 HECKOIBKMX MCTOIHMKOB du3EIECKOro CONEPKaHU, B
ToM 4YHclie IMyOInM4HO  IpPEeICTaBlATh  Pe3ylbTathl IPOEKTHOM  HIIH
HCCIIeJOBATEBCKOM e TeNBHOCTH, IPH 5TOM I'PaMOTHO ACIIONB30BATh W3y YEeHHBIA

[IOHSTHMHBIMA  ammapar  Kypca ¢u3uKy,  CONMPOBOXKIATH BBICTYyILIEHHE
npe3eHTauHeI‘?1;



Tpy BHIIONHEHHY yYeOHBIX MPOCKTOB M JcclieoBaHui (PU3MIECKUX IPOIECCOB
pacripeniensiTh OOS3aHHOCTH B IPYyNIe B COOTBETICTBHM C IIOCTABICHHBIMU
3a/1a4aMH, CIIEIUTh 32 BBINOJTHEHHWEM IUIAHA NeCTBUH ¥ KOPPEKTHPOBATh €ro,
alleKBaTHO  OIIEHHMBAThH cobCTBeHHBIM BKIag B JEATENBHOCTH — IPYTIIBL
BBICTPaMBaTh KOMMYHHMKATHBHOE B3aAMOJIEHCTBHE, MPOSBIAL TOTOBHOCTD
paspemaTh KOHGIUKTEL

K komiy obydenus 6 9 Kuacce TIpeIMETHBIE Pe3yNbTAaTBl Ha yrIyOIeHHOM
ypOBHE JIOJDKHEI OTPaXaTh copMUPOBAHHOCTD Y 06y JAIOIIIKCS yMEHHH:

JCHONB30BATH IOHATHS (CHCTEMa OTCHETa, OTHOCHTEIHHOCTh MEXaHHIECKOI'0
JBVKEHMsl, HEBECOMOCTb U TIEPErpy3Ki, LIEHTp TSUKECTH, MEXaHHIECKUE BOIHEL,
3ByK, MH(pPasByK H YIBTPa3BYK, 31eKTpOMAarHMTHBIE BOIHEL, PEHTTEHOBCKOE
F3ydeHue, [MKajla SMeKTPOMAarHATHBIX BOJIH, HCTOYHWMKH CBETa, OIM30PYKOCTh U
aTBHO30PKOCTB, CHEKTPBI HCITyCKaHHA 1 [orommenus, anbda-, 6eTa- ¥ raMmma-
M3IyYeHns], H30TOMbI, ANCpHad U TepMOsiIEpHas SHEepreTHKa) M CHMBOIIHIECKAR
s3BIK (DA3UKH IIPHU PEIIECHUH yueGHBIX ¥ IPaKTHIeCKIX 3a1at;

yBEPEHHO ~ pasnyyaTh  ABICHU (paBHOMEpHOE ¥  HEpaBHOMEDHOC
NpAMOJTHHEHHOe JIBHKCHHUE, PaBHOYCKOPEHHOE IPAMOJIAHEHHOE JIBWKCHHE,
cBOGOIHOE TaJeHHe Tej, NBHKEHHE TIO OKPY>KHOCTH, B3aMMOJICHCTBHE TETL,
paBHOBECHE MaTepualbHOH TOYKH, PEaKTHBHOC JIBUM)KEHHE, HEBECOMOCTH,
xomebaTenpHoe  IBWKeHHE (TapMOHWYECKHME, 3aTyXafollye, BBIHYKICHHBIC
KonebaHus), PE30HAHC, BOIHOBOE [BIDKCHIUC (pacTpocTpaHeHHe M OTPKEHUE
3ByKa, HHTEPQEpeHIHs 1 mUdpaKiEs BOMIH), IpsAMOJIAHEHHOE PacTIPOCTPAHEHNE,
OTpakeHHe M TPEIOMIIEHHE CBETa, [onHOe BHYTpEHHee OTpaXeCHHe CBETa,
pasnoxeHue Oenoro CBeTa B CIIEKTp ¥ CIIOMKEHHE CIEKTPalbHBIX IIBETOB,
eCTECTBEHHAS  PAJMOAKTHBHOCT, ~ BOSHUKHOBCHHC auHeWuaToro  CHeKTpa
W3IydeHHus) [0 OIHCAHHI0 KX XapaKTepHBIX CBOMCTB ¥ Ha OCHOBC OTIBITOB,
JIEeMOHCTPUPYIOIINX JAaHHOS (u3mgecKoe SBICHUE;

pacmo3HaBaTh  MPOABICHUE M3YUEHHBIX ~ (PU3MIECKUX ABJICHANA B
OKpYKaKoIeM Mupe (B TOM YHCIe usndecKue ABICHUA B IPUPOZC: MIPUIKBEL U
OTJIWBBI, [BIKEHHE TUIAHET CoNHeuHOl CHCTEMBl, peaKTUBHOE JBMKEHNE HHUBBIX
OpTaHM3MOB, BOCIPHATHE 3BYKOB JKMBOTHBIMH, 3eMIETpSICEHHe, CEeHCMUIECKHS
BOJIHEL, IlyHAMH, 5XO, IBeTa Tell, ONTHICCKUC SBIICHWS B IPUpPOIE, OHOIOTHIECKOS
NeiCcTBHE BHIUMOTIO, yIBTPahHONEeTOBOTO 1 PEHTIEHOBCKOIO W3JTy4eHHH,
eCTECTBEHHBIN paJMOAKTHABHBIA (QOH, KOCMHIECKHS Ty4d, PajMOaKTUBHOC
J3ITydeHre NPUPOAHBIX MHUHEPAloB neiicTBre PpPaJMOaKTUBHBIX W3IyueHU:A Ha
OpraHH3M YeloBeKa), IpH 3TOM IepeBOUTH MPaKTHIECKyo 3ajady B yaeOHy10,
BEIIETISITH CyIIECTBEHHBIE CBOMCTBA (mpu3HAKY) GU3NIECKHIX SIBIICHUH,

OIHCHIBATH M3y9eHHBIE CBOMCTBA TeNl H (uswdecKue ABICHMS, MCTIONB3YA
(uspuecKue  BENTMIAHBI (cpefHsis ¥ MIHOBEHHas CKOpOCTH Tena IpH



HepaBHOMEPHOM IBHXEHUH, yCKOpeHHe, TepeMeIeHne MpH paBHOYCKOPEHHOM
IPAMONMHEHHOM  JIBIKCHUY, yryioBas ~ CKOPOCTB, [IEHTPOCTPEMHUTENBHOC
yCKOpeHHe, Cuiia TpeHus, CHIla YIIPYTOCTH, CHJIa TSOKECTH, ycKopeH#e CBOOOHOTO
TaeHus, BeC Tela, USHTP THKCCTH TBEPAOTO TeNa, UMITYJIBC Tea, MAMITYJIbC CHIIB,
MOMEHT CHIIBI, MEXaHWJIeCKad paboTa ¥ MOIIHOCTE, [oTeHIMaabHas SHEPIhs Tela,
[IOIHSTOTO HaJ{ IOBEPXHOCTHIO 3EMIIH, OTEHIMANbHAS SHEPTHs CHKATOH NPYKHUHBL,
KpHeTHUecKas DSHeprus, MOnHad MexaHpaeckasi SHeprus, MEepHOi ¥ HacTora
xoJeGaHuii, TIepUO/l MaTeMaTHIeCKOro 1 [PY’KMHHOTO MasATHHKOB, JUTHHA BOJIHBI,
[POMKOCTH 3Byka H BBICOT2 TOHZ, CKOpOCTh CBETa, MOKa3aTellb IpeOMIICHHU
cpefbl), TpW ~ ONHCAHHMA NpaBANbHO  TPaKTOBATh usmuecKruii  CMBICT
HCTIONB3YEMBIX BENWYIHH, HX obo3HaueHus YW €IVHHIIBI usmdecKux BENMHUH,
HAaxXOMUTH (OPMYIIBI, CBA3BIBAIOIIUE JIAHHYIO hu3KMUecKy0 BETHIHHY C JpyTHMHA
BeTWUAHAMY, CTPOUTD TPad Ky H3yICHHbIX saBHCHMOCTeH (QU3UUECKUX BENTIMH,
XapaKTepu30BaTh CBOWCTBA TEIL, husmyeckue SBICHHA 1 TIPOLIECCHI,
MCIIONB3YS 32KOH COXPaHCHHUS SHEPIHH, 3aKOH BCEMHPHOTO TATOTEHHS, IPUHIIMII
CYyTepIO3HIMA CHJ, TPHHIMI oTHOCHUTeNnpHOCTH [ajnuies, 3aKOHBI HproToOHS,
3aKOH COXDaHEHWs HMITyJIbCa, TCOpeMy O KHHETHIEeCKON SHepruy, 3aKoH I'yKa,
3aKOH DepHyJH, 3aKOHBI OTpaxeHus H TIpeJIOMIICHHUs CBETa, dopMyiLy TOHKOH
JTHH3bL, TIAHETApHYI0 MOJIENb aTOMa, HYKJIOHHYIO MOZEITb aTOMHOTO siipa, 3aKOHBI
CcoxpaHeHHs 3apANOBOro M MacCoBOTO qyicen TPU AAEPHBIX PeaKluiX, TPH 3TOM
pasNgaTh CIOBECHYIO (hopMyTHPOBKY 3aKOHa H €ro MaTEMATHIECKOE BRIPAKCHUE;
CTpOUTE (U3MUECKHE MOJCIH peanbHEIX OOBEKTOB, IPOLECCOB W sBJICHUH,
BBUIENSTH TPA OTOM CYIIECTBEHHBIC H BTOpOCTENIeHHBIE CBOWCTBA 00BEKTOB,
IPOLIECCOB, gBIEHWH, NPUAMEHSTh (QU3MIECKHUE Monenu st OOBSCHEHWA
U3IHYECKIX TIPOLECCOB 1 PEIICHILA y4eOHBIX 337139,
06BICHSTS (3UUECKHe SBICHHS, IPOLECCHI 1 CBOMCTBA T€J, B TOM 4HCIC B
KOHTEKCTe CHTyallud TIPaKTUKO-OPUEHTUPOBAHHOTO xapakTepa, X pemarh
kauecTBEHHBIE 3aadyd, B TOM HHCIC Tpebyromue HHUCIEHHOrO OLIEHUBaHMS
XapaKTePHbIX sHaYeHHH (U3MYECKUX BEIMYHH, IIPU STOM BHIOMpATDh AJeKBaTHYIO
U3MIECKYIO MOJIENb, BBIABIIATE IPHYWHHO-CIIE/ICTBCHHBIC CBA3H U BEICTPaNUBaTh
JIOTHYECKYIO IIETIOUKY pacCyXAeHuH U3 7.3 [aroB C OIMOPOM Ha H3y<ICHHbLIC
CBOMCTBA QHU3MUECKHX SABICHHH, (bu3IIECKIe 3aKOHBI, 3aKOHOMEPHOCTH ¥ MOJIEIIH;
YBEPEHHO pEIIaTh PacuCTHBIC 3a1atH 110 M3yvaeMbIM TeéMaM Kypca dbuzvky,
BEIOMpas aJeKBATHYIO hU3MUECKYI0 MOJENb, C JCIIONB30BaHUEM 3aKOHOB H
hopMyI, CBA3BIBAIOIIIAX (u3udecKye BENUIHHBL, 3aMUCHIBATE KpaTKoe yCIOBHE U
pa3BEpHyTOe pelleHrne 3a1atd, BRISBIMTE HeNOCTAIoImMe WIH 130BITOYHEIE
naHHBle, OOOCHOBBIBATE ppiGOp MeTofa PpemeHus 3alati, HCIIONBE30BATh
CIIpaBOYHBIE JaHHEIE, MPUMEHATH MeTOJIbI AHANN32 PA3MEPHOCTEH, WCIIONBE30BaTh
rpaudeckie  METOAB!  PEILCHHA sajad, TPOBOAMTH  MATEMaTHHCCKHC



npeobpa3oBaHus ¥ PacyéThl, OLIEHABATH PEATHCTHYHOCTD IIONYIeHHOIO 3HAYEHHS
(usuYecKolf BENMUMHBI M OIpENENSTh DPa3MEPHOCTh (BU3HYECKOW BENUIHHEL
[IOJIyYEHHOH TIPY PEelIeHUH 3a1a4H;

pacrmosHaBaTh IMpOONEMBI, KOTOPHlE MOXHO pEIIMTh TPH I[OMOLIHA
(pU3MYECKHX METONOB, M MpeANaraTh OPHEHTHPOBOYHEIA CIIOCOG pelieHWs, B
ONMMCaHWH  HKCCIIENOBaHHA  DAaClOO3HaBaThb MPOBEPAEMOE  IPEATIONOMNKEHHE
(rumoTesy), OLEHHBATH NPAaBHIBHOCTH MOPSAKA IIPOBEIEHUS HCCIIEI0OBAHMS,
HHTEPIPETUPOBATE NOIYYESHHBIH Pe3yJIIBTAT;

IPOBOJHUTE OMBITEI 110 HAOMIONEHMIO (QU3MIECKUX SIBIEHUN WK (PUIHIECKHX
CBOMCTB Teq (M3ydYeHHe BTOpOro 3akoHa HEBIOTOHA, 3aKOHA COXPaHEHMS SHEPIHH,
38KOHa COXpaHEHMs HMMIIyJbca, JeHCTBHe 3aKoHa BepHy/Uld U BO3HHKHOBEHHE
IOABEMHOM CHIBI KpBLI4, 3aBUCHMOCTh IIepHUOAa KoNleOaHWi MpPYXKHHHOIO
MasgTHHKAa OT MacChl Ipy3a M JKECTKOCTH MPYXKHHBI W HE3aBHCHMOCTH OT
aMILUTATYABl MajblXx KosnebaHuM, IpSIMONUHEHHOE paclIpOCTpaHeHHE CBETa,
pasioxeHHe 6enoro cBeTa B CIEKTP, U3yYEHHE CBOMCTB U300paKEHHS B IIOCKOM
3epKajle U CBOMCTB M300pakeHUs IpeaMera B cobuparoineil nuH3e, HabmoneHne
CILIOIIHBIX M JIMHENYATBIX CHEKTPOB M3Iy4YeHU:): GOpMyIHUpOBaTH IPOBEPSIEMOE
NPEANONOXKEeHHe (TMIIOTe3y) O BO3MOXKHBIX  pe3ylbTaTax  HaOIrOAeHUH,
CaMOCTOSITENEHO COOMpaTh YCTaHOBKY W3 H30bIToOuHOro HaGopa oGopymoBaHUS,
OIUCEHIBATh XOJ OIbITa U (hOPMYTAPOBATH BEIBOJIBL;

IIPOBOJUTE INIPH HEOOXOMWMOCTH CEPHIO TIPSIMBIX H3MEpeHHH, OIpelelsis
cpedHee 3HaYeHHE U3MepAEeMOW BeNWYUHBEI U Onpefensis NOrpelHOCTh
pe3ynbTaToOB MNpPSMBIX M3MepeHHud, 0OOCHOBHIBaTH BEIOOp crnocoba H3MEpeHH
(u3mepurtensHOro npubopa);

IPOBOANTE KOCBEHHEIE M3MepeHUs (PU3NIECKUX BEIUYUH (CpeaHsis CKOPOCTh
H YCKOpEHHEe Tejla IPH PaBHOYCKOPEHHOM [IBHXKEHUH, YCKOpPEHHE CBOOOAHOIO
mafeHus, JKECTKOCTh  MNpPYXHMHBI, KO3(QQUIMEHT TpeHHs  CKOJIBLKEHH,
MexaHu4eckas paboTa ¥  MOIIHOCTh, 4YacToTa M IlepHof  KoieOaHui
MaTeMaTH4eCKOT0 W  TPYXXKWHHOTO  MAasTHUKOB, (OKYCHOE  pacCTOSHHUE
cobuparoleil JMH3BI W €€ ONTWYecKas CHUila, paJWOaKTHBHBIM (OH) ¢
WCIIONB30BAaHWEM AHAIIOTOBBIX W IH(PPOBBIX NPHOOPOB: OOGOCHOBHIBATH BHIOOD
METOJa H3MEpEeHHs, IUIaHAPOBaTh W3MEpPEeHHs, CaMOCTOATENBHO COoOHMpaTh
SKCTIEPUMEHTANFHYI0  YCTAHOBKY,  BBIYMCIATH  3HAUE€HHE  BEIWYMHBl H
aHaJIN3UPOBATh IOJMYYEHHBIE pPe3yJIbTATHl, OLleHHBAsl IOTPEIIHOCTh PE3yNLETAaTOB
KOCBEHHBIX U3MEpEeHUH;

IIPOBOJWTE 3KCIEPUMEHTANbHbIE MCCIEIOBaHHUS 3aBHCHMOCTEH (DU3MYECKUX
BEJIMYHH (3aBHCHMOCTE IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM ABIKEHHH 0e3
HayalbHOM CKODOCTH, 3a8BHCHMOCTH CHIIBI TPEHHS CKONBXKEHHSA OT CHIIBI
HOPMAJIbHOTO IaBJIeHHs, Tepuoja KoneGaHWi MaTeMaTW4eCKOro MasTHHKa OT



JIAHBEL HUTH, OIpEAeNCHHEe YCKOPEHHs CBOOOMHOrO MaJeHHs, HCCIeNOBaHKe
M3MCHCHUS BEIWYMHBI U HANPABJICHUS MHAYKIMOHHOTO TOKA, 3aBMCHMOCTh YIJa
OTP2XXCHHS CBETa OT YyINa NaJEeHWsd, yIia NOpPEeTOMIEeHHS OT YIJa IafeHHs
CBETOBOTO JIy4a, HCCIENOBAaHHE TPEKOB: M3MEPEHHWE 3SHEPrHM YaCTHIEI IO
TOPMO3HOMY IyTH (110 (hoTorpamIM)): COBMECTHO C yUHTENEM (hopMyITHPOBATH
3a/iaqy U IMIOTE3y HCCIIeIOBaHHUS, CaMOCTOATENbHO MIaHWPOBATh UCCIIEIOBaHHUE,
CaMOCTOSITEIBHO ~ COOMPaTh JKCHEPUMEHTANBHYI0 YCTAHOBKY, HPEICTaBIsTh
MOTyYEHHBIE 3aBHCUMOCTH (M3HYECKHX BEIHMYHUH B BHIE Tabuuil W TpadUKOB,
OLIEHMBATh NMOTPELIHOCTH, AeIaTh BBIBOBI 110 pe3yJIbTaTaM HCCIe0OBaHMs,

cobmonath TipaBuia GesomacHoro Tpyza npu paboTe ¢ 1a6OpaTOPHBIM
obopymoBanueMm;

XapaKTePU30BaTh NPHUHIMIIEI AEUCTBUS HU3YYEHHBIX MIPUOOPOB, TEXHHUECKHX
YCTPOHCTB M TEXHOJIOTHYECKHX IIPOIECCOB C OIOPON HA MX OMHCaHHA (B TOM
YUCIIE: CIHUAOMETP, AATYMKU IIOJIOKEHHS, DPAacCTOSHUS W YCKOPEHHH, DaKeTa,
3XOIIOT, OYKHW, IIEpHCKOIl, (oToammnapar, MHKPOCKOI, TEJIECKOI, ONTHUYECKHUE
CBETOBOJIBI, CIIEKTPOCKOII, NO3MMETP, KaMepa BHIBCOHA), WCHONE3ys 3HAHUA O
CBOMCTBaX (DM3MYECKMX ABIECHHH W HeOGXOnuMEIE (PH3UYECKHE 3aKOHOMEPHOCTH,
UCIONb30BaTh CXEMBI W CXEMAaTW4YHBIE PHUCYHKH H3Y4YEHHBIX TEXHUYECKUX
YCTPOHCTB, H3MEPHUTENBHEIX NPHUOOPOB H TEXHONOTHYECKHX IIPOLECCOB IIpH
pelieHH: y4eOHO-IPaKTUYECKUX 3aad, ONTHYECKHE CXEMBI i IIOCTPOEHHS
1300paXkeHHH B IIIOCKOM 3epKajie H COOUparolieli uH3e;

NPUBOAUTE IPUMEPH! (HAXOAUTH HH(OPMAIIHIO O MPUMepax) IMPaKTHIECKOTO
UCIIOJIb30BaHMsl (QU3MIECKAX 3HAHWHM B IOBCEIHEBHOM XWM3HH i 0becledeHus
Oe3omacHOCTH Ipy oOpalleHuH ¢ NMPUOOpPaMH U TEXHHYECKAMH YCTPONWCTBAMH,
COXpaHEHMs 370pOBbi K COOIIOAEHHS HOPM 3KOJOTMYECKOrO TIIOBEIEHUS B
OKpPY’KarOIlEU Cpefe;

OCYILIECTBIIATH MOMCK MH(OpMaLuu HU3UIECKOTO conepkanus B MuTepHerTe,
CaMOCTOSITENEHO (QOPMYJIHpYs ITOUCKOBEIH 3aNpoC, HAXOAUTH IIyTH ONpeaeIeHHUs
JOCTOBEPHOCTH IIOJNYYEHHOH HHGOpPMalMd Ha OCHOBE HMEIOIIUXCS 3HAHWH H
JONOTHUTENHHBIX UCTOYHUKOB,;

HCIONB30BaTh IPH BHINOJIHEHUH y4eOHBIX 3aJaHUN HAyYHO-TIOIYJSPHYIO
HTEPATYPy (U3UYIECKOr0 COIEep)KaHWs, CIPABOYHBIE MAaTEpHABI, PECYpPCHl CETH
HurepHer, BnajgeTh NpuéEMaMH KOHCIEKTHPOBAHHWS TEKCTAa, INPeobpa3oBaHus
uH(OpMaLUK U3 OIHOMN 3HAKOBOM CHCTEMEI B PYTYIO;

co3[laBaTh COOCTBEHHBIE NHCHEMEHHBIE W YCTHBIE COOOIIEHHS HA OCHOBE
WHGOPMAIIMH U3 HECKONBKHX MCTOYHHUKOB (DH3HMYECKOTO COMEPIKAHMS, ITyOIHMIHO
IPEACTaBIATE PE3yJIbTaThl IIPOEKTHOM UM UCCIIENOBATELCKOM NEATENEHOCTH TIPH
3TOM TIPaMOTHO HCIIONE30BaTh M3y4eHHBIH INOHATHHHBIN ammapaT H3yd4aeMoro



pazmena (U3MKA M COMPOBOXKIATh BBICTYIUIEHHE IIpe3eHTalueld ¢ yd&éroM
ocoOeHHOCTeH ay IUTOPHU CBEPCTHHUKOB.
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[IPOBEPSEMBIE IPEAMETHBGIE PE3YJIbTATBI OCBOEHHS
OCHOBHOM OBPA3OBATEJALHON MPOI'PAMMBI OCHOBHOI'O

OBIIEI'O OBPA30OBAHUWS
7 KJIACC
Kon .
TIpoBepsieMbie NpeIMeTHbIE Pe3yJbTATEI 0CBOCHHAS 0CHOBHOH
IPOBEPHEMOr0 .
oGpa3oBaTebHOM MPOrpaMMbl OCHOBHOTO ofmero o0pa3oBaHHsH
pe3yiabTaTa

1l

HCIIOJIB30BATE H3YUCHHEIC IIOHATHA

1.2

paslIFyaTh SBIEHHS IO ONMCAHHIO WX XapaKTCPHBIX CBOMCTB U HA OCHOBC ;
OIIBITOB, JEMOHCTPHPYIOIIHX TaHHOE HU3HIECKOE IBICHHE

1.3

pacro3HaBaTh TNPOSABNEHWE H3YUSHHBIX (GH3MYECKHX  SBICHHH B‘
OKpYKaIOImeM MHpe, B TOM YHCIe (QU3MYECcKHe SBIECHUA B NPHPOIS, pH |
3TOM IIEPEBOJWTH IPAKTHYESCKyIO 3ajady B yueOHy0, BEIIEIATH |
CyIIECTBEHHBIE CBOMCTBA (IIPH3HAKM) QU3MYECKUX ABICHAM

1.4

ONMKCHIBATH M3yUEHHBIE CBOMCTBA Tel M (hU3WuecKue SBICHHS, chomyﬁ

du3mUecKde BENMYMHBL, IPM  OIMCAHHH TpPABAJBHO  TPAKTOBATH
(u3HgecKuit CMEICT MCIIOB3YEMBIX BEHIHH, HX 0003HaYEHWS W COUHHMIIEI |
Gu3H9IeCKUX BEIMYMH, HAXOJUTH dopMyNEI, CBA3BEIBAIOLINC JaHHYIO |
(U3AYECKy0 BEIMYMHY ¢ MAPYTHMH BEIMYMHAMM, CTPOHTR rpaduKd |
M3y9JEHHEIX 3aBHCHMOCTEH (pu3ngECKUX BEIHIHH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (GH3HYECKHE SBICHAS H npoueccm
WCIOTB3ys HM3y9YeHHBIC 3aKOHEI, TIpH 9TOM  JaBaTh  CJIOBECHYIO ‘
(hOpMyTEPOBKY 3aKOHA M 3aIlHCHIBATH €0 MATEMATHICCKOE BRIPAKCHHAC

1.6

0GBACHSTD HU3UIECKHE SIBICHHS, TPOLECCH! ¥ CBOKCTBA TENl, B TOM YHCIIE H |
B KOHTEKCTE CHTyallU#l IIPaKTHKO-OPHEHTHPOBAHHOIO XapaKTepa: BRIABIATE |
PAIHHEO-CJIEICTBEHHBIE CBA3H, CTPOUTH OOBICHCHUE 3 1 — 2 JOTHYECKHX
maros ¢ omopoif Ha 1 — 2 HM3ydYeHHBIX CBOMCTBA (GU3AYECKHAX SABJICHHM,

(pH3MUECKHX 3aKOHA M 3aKOHOMEPHOCTH |

| 844

pemath pacuéTHBE 3ajaud B 1 — 2 JIEHCTBHS, WCIOIB3YA 3aKOHEL 0
dbopMyTIBI, cBs3BBaIOIMME (HU3AYECKHE BEIMTMHEL HA OCHOBC aHATH3A
JCIOBHS 3a1a4y 3alHChIBaTh KPAaTKOE yCIIOBHUE, TO/CTABIATE usmgecKue
BEIWUMHEL B (DOPMYJIEI M IIPOBOJHMTH DPacUEThl, HAXOJMTEH CIPABOIHAIC
JaHHEIE, HEOOXOMUMBIE JUIs PEINeHHs 3a/a4, OLCHHBATh PEATMCTHIHOCTH
NOTy9eHHOM (H3HICCKOH BEMIHHEL

1.8

pacmo3HaBaTh NPOOIEMBI, KOTOpPBIE MOXKHO pemmb an TIOMOIIH |
(hM3HUECKAX METO/IOB, B OIMCAHHHA HCCIICHOBAHMSA BBIACIATE IIPOBEPAEMOC |
Ipezmono)enue (THIOTEY), PasiuyaTh U HHTEPIPETHPOBATE TOJIyYeHHBIH |
pesyNIBTAT, HAXOJWTh OMMOKM B XONE ONBITA, AENATh BBIBOXEI I mo €ero




1.9

1.10

L%

pe3yneTaTam !

IIPOBOJHTE OIBITHI 10 HaOMIOAEHHIO QH3HUECKUX SBICHAM HIH DU3MYECKHX |
CBOMCTB Tem: (OpPMYIHPOBATH IPOBEPSEMEIC IPEATIONOKEHHS, COOMPATh |
YCTAHOBKY M3 IPEIOKEHHOTO 06OpYLOBAHKS, 3aIHCHBATE XOJ OIBITA H |
(hOpMYITHPOBATE BEIBOIBI

BBIIIOJIHATE IIpSAMBIE H3MEPEHHS C HCIONBE30BAHHEM aHAJOTOBBIX H
muGpoBex TpUOOPOB, 3alHMCHIBATE TOKa3zaHWs TPHOOPOB C  YYETOM
3aJjaHHOM abCOMIOTHOH NOTPEITHOCTH H3MEPEHHH i

IIPOBOJIMTE HCCIIENOBAHUE 3aBHCHMOCTH ONHOW (QDH3MYECKOMW BEMMYMHEI OT
Ipyrof ¢ HCIOIB30BAaHHEM IPAMBIX H3MEPEHMH, Y4YacTBOBaTh B
IIAHAPOBAHWM y4eOHOrO HCCIeoBaHHS, COOMparh YCTAaHOBKY H |
BBINOJIHATD M3MEPEHHA, CIEAys NpPEIIOKEHHOMY ILTaHy, (HKCHDOBAThH |
pe3yNbTaThl IMOMYYEHHOH 3aBHCHMOCTH (H3HYECKHX BEIHYHH B Bpmei
NpPE/UIOKEHHBIX Tabmun ¥ rpadKOB, JeNaTh BEIBOJBI IIO PE3yILTAaTaM |
HCCIIEIOBAHHS '

1.12

1.13

IPOBOJUTh KOCBEHHBIE H3MepeHHs (H3HYECKHX BEIHYHH, CICOyS
NPEeUIOKEHHOM MHCTPYKIIMH: IIPH BEIIOJMHECHHH H3MEPEHHH Co6HpaTh
SKCIIEPHMEHTAIBHYIO YCTAHOBKY ¥  BBIYMCIATh 3HAYEHHE HMCKOMOHM
BEJIMYHHEI

cobmoaTe paBuila TEXHUKH O€30IMacHOCTH IpHu pabore ¢ JabopaTopHBEM
obopyoBaHHEM

1.14

yKa3bIBaTh IPHHIUIEI AEHCTBHS NPHOOPOB H TEXHHIECKHX YCTPOMCTB, '
XapaKTepHU30BaTh TPHHIMIGLI JEHCTBUS  HM3Y4YEHHBIX INpHOOPOB H |
TEXHWYECKMX YCTPOMCTB C IOMOINBIO MX OIHCAHMS, MCIOJIB3YHA 3HAHHA O |
CBOMCTBaX (GH3WYECKHX SBICHHH W HeoOXOaMMEIE (H3MUYECKHE 3aKOHBI H

3aKOHOMEPHOCTH

1.15

OpPUBOJWTHL  OpUMepsl  (HaxomuTh  HHOOPMALKMI0 O  IpUMEpax)
MIPaKTH9ECKOT0 HCIONb30BaHUA (U3HUECKHX 3HAHHE B IOBCEIHEBHOM
XU3HK Ui obecnedyeHus GezomacHOCTH mpu obpaineHuH ¢ mpubopamMu H |
TEXHHYECKUMHU YCTPOHCTBAMH, COXPAHEHHS 37I0POBBS ¥ COGIONEHHS HOPM |

" |
3KOJIIOTHYECKOTO NMOBEICHHA B OKPYKAIOIICH CpEae |

1.16

117

OCYINECTBIATH OTOOp HMCTOYHMKOB HHGOpMAaNWHd B ceTH HHTepHET B |
COOTBETCTBHH C 33/IaHHEIM [IOHCKOBBEIM 3aIIPOCOM, Ha OCHOBE MMEIOUINXCS |
3HAHWH ¥ NyTEM CpaBHEHHS pasIWYHBIX HCTOYHHKOB BEINENATH |
uH(OpMaIHIO, KOTOpas SBJISETCHd IIPOTHBOPEUMBONMIH MOMKET 6BITS

. \
HEOOCTOBEPHOH

HCIIONTB30BATh IIPH BHINOJHEHHMH Y4eOHBIX 3aJaHHil HAay4HOIOIYJIAPHYIO
nuTEepaTypy (GH3MYECKOr0 COIEpIKaHHUs, CIIPABOYHBIC MATEPHAINEI, PECYDCHI |
ceth MHTrepHer, Bnagerp NpHEMaMH  KOHCIEKTHPOBAHHS  TEKCTa, |

npeobpazoBaHus HHGOPMAIMK W3 OTHON 3HAKOBOK CHCTEMEI B JPYTYIO |

co37aBaTh COOCTBEHHEIE KpaTKuUe IMMCBMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2 — 3 MCTOYHHKOB HH(MOpMAUH HHU3AIECKOTO COAEPKAHUSA, B TOM \




8 KJIACC

Kox

NpPOBEPAEMOro
pe3yabTaTa

YyCIIe MyOIHYHO enaTh KpaTkie COOOIIEH A O pe3yIbTaTax IPOEKTOB Ml ?
y4eOHBIX MCCIIEOBAHMM, IIPH 3TOM I'PaMOTHO MCIIONE30BATH H3YYCHHBIH |

NOHATHHHEIN ammapar Kypca H3HKH, COINPOBOXKAATh BBICTYIIICHHE
Ipe3cHTaluen !

1.19

OpH BBLIIOJHEHHH Yy4eOHEIX IPOEKTOB M HCCIENOBAHWN DPACIpENeNsTh
00A3aHHOCTH B TPyNNe B COOTBETCTBHH C IIOCTABICHHBIMH 3aJa9aMy,
CIEIWTh 3a BHINOJHEHHEM IITaHA [AeHCTBHH, aJeKBaTHO OIIEHMBATH
coBCTBEHHBIM  BKIaA B  JeATeNBHOCTE  IPYIIEl,  BBEICTPAaWBAaTh
KOMMYHHKATABHOE B3aHMOJICHCTBHE, YIMTHIBAS MHCHHE OKPYKAIOMHX i

1.1

IIpoBepseMble NpeAMeTHBIE Pe3yIbTaThl 0CBOEHHS OCHOBHOH
o06pazoBaTebHO POrpaMMbl 0CHOBHOrO 00mero obpasosanus

HCOOIb30BATh MOHATHA '

1.2

pa3/IMyaTh SBJICHWS [0 ONMCAHWIO WX XapaKTEPHLIX CBOHCTB U HA OCHOBE |
OIIBITOB, JEMOHCTPHPYIOIIUX JaHHOE QH3MIECKOE SBIEHHE

1.3

paclio3HaBaTh TPOSBICHHE H3YYCHHEIX (QU3MYECKMX  SBICHHH B
OKpYKAIoIEM MHpe, B TOM ducile QM3HYECKHME SBIEHHA B NMPHPOIE, IPH
5TOM TEPEBONMTH I[PAakTAYECKyl 3ajady B y4eOHYIO, BHIIENATH
CyILIECTBEHHLIC CBOMCTBA (mpuzHaky) GH3MYECKHX ABICHUH ‘

1.4

1.5

1.6

ONHMCHIBATE M3y4YEHHBIE CBOMCTBA Tel M (U3MYECKHE SBJICHHUSA, UCIONB3YH |
(uspYecKMe BENWYMHEL, IIPH ONWCAHHWM TPABHIBHO  TPaKTOBAaTh "
du3MIECKUi CMBICI HCHONB3YEMBIX BEIMYMH, 0003HAYEHHS H C,[{HHHIII:I!
(U3MYECKHX BEIWYMH, HAXOMWTh (GOPMYINH], CBS3BIBAIOIKE JAHHYIO
(QHU3AYECKYI0 BENMYMHY C OPYTHMH BeJIMYMHAMH, CTPOMTH TIpaduKy

H3Y4ECHHBIX 3aBHCHMOCTEHN (I)HSH‘IGCKHX BEJIHYHH

XapaKTepU30BaTh CBOMCTBA Ten, (HM3MYECKWE SBICHHMS M IIPOIECCHL
WCOONB3ys M3ydYEeHHBIE 3aKOHBL, NPH 3TOM JaBaTh CIOBECHYIO
GOopMyIHPOBKY 3aKOHA W 3aIIHCHIBATH €0 MaTEMATHIECKOE BEIPAKEHHE

1.7

00BSICHATH (pU3HMUECKWE IpOIECChl M CBOMCTBA TEN, B TOM HYHCIE H B
KOHTEKCTE CHTYalldi MPaKTHKO-OpPHEHTUPOBAHHOIO XapaKTepa: BBIABIATH
IPHYMHHO-CIECTBEHHbIE CBSI3H, CTPOUTH OOBACHEHHE U3 1 — 2 JIOrM4ecKUX
[IaroB ¢ MOMOINEI0 1 — 2 M3yYeHHEIX CROMCTBA (U3UYECKHX SBICHHM, |

(U3UIECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH J'

pemarh pacyéTHBIE 3anaud B 2 — 3 JIEHMCTBHS, HCIONB3YsS 3aKOHEI "
dopMyInEl, CBS3bBAIONIME (HU3MYSCKUE BEIMYMHEL HAa OCHOBE aHalM3a
YCJIOBMSI 33/Iaud 3AITHCHIBATH KPATKOE YCIOBHE, BBIBJISITH Henocraro:cé
JAHHBIX [ peEIleHMs 3aj]a4d, BEIOHpaTh 3akOHEI H  (GOPMYIEL |
HeOOXOIMMBIE Ui €€ pemeHHs, NPOBONUTL pPacye€TEl H CpaBHHBATH |




HOITy9eHHOE 3HadeHHe QH3MIECKOM BETHUHHEI C H3BECTHEIMH JaHHBIMH

1.8

———

1.9

pacmo3HaBaTh HpoOTEeMEI, KOTOpblE MOMXHO pEIIHTh [PH IOMOIIH |
(M3MYECKUX METO/I0B, HCIONB3YS ONHMCAHAE WCCIENOBAHUSA, BBIIENATE |
NPOBEPAEMOE  NPEINMONOKEHWE, OIEHHBATE IPABHILHOCTD Hopxm{a?
IPOBE/IEHHS HCCIIEI0BAHHUS, IeNIaTh BEIBOJBI

IIPOBOJIUTH OMNBITHI 10 HAOIIOAEHUIO QU3UIECKHUX IBICHHUN HITH QU3AIECKIX
CBOMCTB Tel: (hOpMyJIHpPOBaTh TIpOBEpAEMEIE TPEHIONOKEH s, COOHUpaTh
YCTaHOBKY M3 IIPEUIOKEHHOI0 00OpyIOBaHMS, ONMMCHIBATH XOJ OIBITA H
(GOpMyITHPOBATE BEIBOIEI

1.10

BEITONHATE NIPAMBIE H3MEPEHHSA € HCIONB30BAHHEM aHAIOTOBBIX IIPHOOPOB
U JaTYMKOB (DU3MYECKUMX BENWYMH, CPaBHHBATh Pe3yJIbTaThl M3MEPEHHH C
y4€TOM 3a71aHHOH abCOMOTHON OIPEIHOCTH

1.11

IIPOBOAMTE HCCIENOBAHHAE 3aBUCUMOCTH OIHOH (DH3WYECKOH BETMYMHEI OT
Ipyro ¢ WCHONBE30BaHMEM  INPSIMBIX  H3MEPEHHMH:  IUIAHHPOBATH
UcCleoBaHMe, COOMpaTh YCTAHOBKY M BHINONHATH H3MEPEHHUs, CIEHys
OPeIOKEHHOMY  IUIaHY, (DHKCHpOBAaTh  pPE3yNbTaThl  IIONYyYEHHOH
3aBHCHMOCTH B BHAE Tabmun u rpadHKOB, JeNaTh BEIBOOEI IO PE3YIBTATaM |
HCCIIEI0BAHHS

1.12

[IPOBOJUTL KOCBEHHBIE H3MEDEHHS (HM3UYECKUX BEIMYMH: IUIAHHPOBATH
u3MepeHus, cobHpaTh  OKCIEPHMEHTATLHYIO  YCTaHOBKY,  CIeIys
TpeI0KEHHOM HHCTPYKIIUH, H BEIIUCTISTE 3HAYCHHE BETHIHHE

1.13

cobmozaTh MpaBUila TEXHEKA O€30IIacHOCTH TIpH paboTe ¢ nabopaTopHBIM
o6opyaoBaHHeM

1.14

XapaKTepH30BaTh [pPHHNWOBI JCHCTBHA HM3Y4EHHBIX IIpHOOpOB 1/1‘
TEXHHUYECKUX YCTPOMCIB C OIIOPOM HA WX ONMMCAHHUS, UCIONB3Ys 3HAHUS O
CBOMCTBAX (HM3WUCCKHX ABIEHHH ©W HeoOXomwMble GH3IWYECKHE
3aKOHOMEPHOCTH

LIS

Pacro3HaBaTh IPOCTHIE TEXHHYECKHE YCTPOHCTRA H HM3MCPHTEIHHEIC |
OpubOpEl II0 CXeMaM M CXEMATH4HBIM PHCYHKAaM, COCTABIATH CXEMSHI |
JNEKTPHYCCKAX LENEH C  IOCHEJOBATCNBHEIM M  IApALICIBHEM |
COEJIMHEHHEM >JIEMEHTOB, pa3lndas YCIOBHBIE OOO3HAYEHHS >JIEMEHTOB
SIEKTPHYECKHUX Iemeit |

1.16

NPUBOIMTE  NOpHMepsl  (HaxomuTe  HHGOpMAIHMI0O O  MpHMEpax) |
[IPAKTUYECKOTO HCIOJB30BAHUS (GU3WYECKAX 3HAHWH B IIOBCEIHEBHOH |
XKH3HU JUis obecriedeHns 6€30MacHOCTH NpH OOpameHdn ¢ IpubopamM H |
TEXHUYECKMMH yCTPOMCTBAMH, COXpaHEHHS 3[I0POBbS U COGMONEHUS HOPM |
SKOJIOTHYECKOTO IIOBEJICHUS B OKpYIKaroImel cpejie '

1.17

=

OCYLIECTBIIATh IIOMCK HHOpOpManuu (HU3MIECKOTO COJEPKAHHS B CETH
WHTEpHET, Ha OCHOBE HMEIOMUXCS 3HAHWM H IyTEM cpaBHem\
JONOHATEIHHBIX UCTOYHHUKOB BHINENSTh UH()OPMAIIHMIO, KOTOpas SBISETCS |
IIPOTHBOPEYMBOM HIIH MOXKET OBITE HEIOCTOBEPHOM

| MCIOJB30BaTh NPH BBIIOTHEHWH ydeOHBIX 3aaHUil HAyYHO-HOMYJISIPHYIO |




erepaTypy q)Hzﬁqecxoro co,uepxca}ma cnpaJaqume MaTepUalbl, PECYPCHI | |
npuéMaMu

CCTH

WntepreT;

1.19

| 1.20

BIAETh

KOHCIIEKTHPOBaHHS
| npeoGpazonaHm HHQ)opMamm H3 OJTHOH 3HAKOBOH CHCTEMEI B IPYIYIO

TEKCTa,

| Cco3gaBaTh COOCTBEHHBIE NHCHEMEHHBIE W KpaTK#e YCTHBIE coo6n::emm |

obobmas uHpOpMamHIO W3

| M3ydeHHBI{ TOHATHMHBGI anmapar
BEICTYILIEHHE TIPe3eHTaIHeN

HECKOTBKHX HCTOYHUKOB (DH3HYECKOTO |
CONIEPKAHKS, B TOM YHCIIE IyOINIHO IIPEICTABIATD PE3YIBTATE] IIPOSKTHOM
HITA HCCIIEIOBATENBCKOM NeSATebHOCTH, IPH 3TOM I'PaMOTHO HCIIONb30BATh

Kypca

CONPOBOMKIATE |

- IpH BBIIONHEHWH Y4eOHBIX IIPOEKTOB H MCCIEOBAHME (DH3HYECKHX |
IIPOIIECCOB  pacHpeAenATh OOA3aHHOCTH B TPYNIE B COOTBETCTBHH C

| IIOCTaBJIICHHBIMM 33Jad9aMM, CIEOWTHL 3a BBIIOJIHEHHEM IIIaHa NEUCTBHH H

| KOPPEKTHpPOBaThb €ro,

aJeKBaTHO OLIEHUBaTh COOCTBEHHEBIH BKIIanm B

ACATCIIbBHOCTE I'DYIIIE], BBICTPaHBATh KOMMYHHKAaTHBHOE B3aUMOICHCTRHE,

9 KJIACC

Kon

NPOBEPHEMOr0
pesyabTaTa

1.1

1.4

HCHOHI:SOB&TL H3}"I6HHLIG IIOHFITHFI

| M3WYECKMX BENWUMH, HAXOZUTH bopMy B,

Pa3IyaTh ABJICHUS IO ONMHCAHHIO HUX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
i ONBITOB, IEMOHCTPHPYIOIIHAX JaHHOE (IJH3HHCCKOG HBJICIE/IG_

_ HPOSIBIIAA TOTOBHOCTH Pa3pemarh KOHGIHKTH

IlpoBepsiempie peaMeTHDIE Pe3yJIbTATHI 0CBOCHHS 0CHOBHOM
obpasoBaTebHOM NPOrpaMMbI OCHOBHOI'O 06mIIero obpazoBanHus

pacno3HaBaTh

ITPOABIIEHHE

BEJIHYHHEI,

H3Y9CHHBIX  (OH3WYECKHX  SABJICHUH
| OKpYXKalOIIeM MHDE, B TOM 4HCIe (HU3MYeCKHe SBICHHS B NMPUPOJE, NPH
. sTOM NIEPEBOIMTE  NPAKTHYECKYIO
CYIIECTBEHHEIE CBOHCTBA (HPHBHaKH) tbmprqecmx ABNICHUA

IpH
(msMYeCKH CMBICT HCIIONB3yeMBIX BEIMYAH, 0GO3HAYCHUS H e TUHHIIBI

3ajayy B yd4eOHylo,

ONMHCaHHHu

IIPAaBHITEHO

B

BEIJIETISTE |

OIHUCEIBATh H3YYEHHEBIC CBOMCTBA TEN H (1)H3I/I"{€CKI/IG ABJICHHUA, HCHOJ’I.BBYH |

busnyeckue TPaKTOBATh |

CBA3BLIBAIOINHE JAHHYIO

usugeckyio BeNMUMHY C JDYTHMH BeNTHYMHAMH, CTPOHTE rjpatbmcn\

M3y 4CHHBIX 3aBHCHMOCTEH (U3MIECKHUX BE/IHIMH

HCIIONB3Y S

U3y9EHHEIE

38KOHBI,

IpH

XapaKTepH30BaTh CBOMCTBA Tell, (DU3WYECKUE NBICHHS W TPOLECCEL, |
3TOM  JaBaTh
i tl)opMmepOBKy 3aKOHa M 3alChIBATH €10 MATEMATHYECKOE BHIPAKEHHE

CIIOBECHYIO |

| OOBACHATL ()M3MYECKWE MpOIeEcCH M CBOMCTBA TeN, B TOM WHCIE ¥ B
| KOHTEKCTe cmyaunﬁ TPaKTHKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIABILATE




1.7

IMaroB ¢ MOMOLIBIO 2 — 3 HM3Y4YEHHBIX CBOMCTBAa (H3MYECKHX SBICHHH, ‘
(bH3U9IECKUX 3aKOHA MK 3aKOHOMEPHOCTH

pemaTh pacuéTHEIE 3a7a4y (ONMpaloImuecs HA CHCTeMy W3 2 — 3|
ypaBHEHHIT), HCIIONB3Ys 3aKOHBI ¥ (OPMYIIHI, CBS3BIBAIOIIME (H3HUCCKHE |
BEIIMYMHBEL HA OCHOBE aHaiM3a YCJIOBHA 3aJlaud 3alHUChIBATH KpaTKOE |
YCITOBHE, BEIBIIATH HENOCTAIOLIME WIM HM3OLITOYHBIE NAHHBIC, BHIOMPATH |
3aKOHBI H (HOPMYIIEL, HEOOXOJUMEIE IS PEIIeHHMs, IPOBOAUTE PACUETH H |
OLIEHHBATh  DEATMCTHYHOCTH MONYYEHHOTO 3HAYEHHs  (DU3U9IECKOH
BETTHYHHBI '

1.8

pacmosHaBaTh mpOOTEMbl, KOTOpBIE MOXKHO DEINMTh IIpH TIOMOIITH |
(Hu3MYecKMX METOJOB, MCIONb3ys ONMCAHWE WCCIENOBAHMA, BBIIEIATH
IIpoBEpsieMOE  NIPEMNNOJIOKCHAE, OLNEHHBATh PABHIBHOCTE  ITIOPSJKA |
IPOBEIEHHS  WCCIEIOBAHMS, J€NaTh  BEIBOABL,  HMHTEPHPETHPOBATH

1.9

pe3yNbTaThl HAOMIOCHHH | OIEITOB |

IIPOBOATH OIBITEI TT0 HAGTIONEHHIO (PH3UUECKHX SBICHHH WM QH3HICCKUX |
CBOMCTB Tl CAMOCTOSTENBHO COGHpATh YCTAHOBKY M3 H3GBITOYHOIO |
Habopa OGODYIOBAHHS, ONMCHEBATH XOJ ONBITA M €TO DE3yIBTATHL,
(hopMyTEPOBATE BEIBOJIEL |

1.10

1.11

(H3MEPHUTEITEHOTO _npn6opa)

TIPOBOIMTE TP HEOGXOIMMOCTH CEPHIO TPSIMBIX H3MEPEHHH, OMPENeIis
cpenmmee 3HadeHWe H3MepAeMod BemmuMHBI ((OKYCHOE PpacCTOSHHE
cobupafomeli NMH3EI), OGOCHOBHIBATh BEIOOp cmocoba H3MEpeHHA

IIPOBOJMTE HCCIIEIOBAHHE 3aBHCHMOCTEH (U3MYECKHMX BEIHIAH O
MCIIONB30BAaHAEM [PSMBIX M3MEDEHMH: TIIAaHHPOBAaTh HMCCIENI0BAHHE,
CaMOCTOSTENBHO COOHMparh YCTaHOBKY, (HKCHpOBATh pPE3yIBTATH
NONMY9eHHOH 3aBACHMOCTH (M3HYECKMX BEIMIHH B BHJE TabIMIH |
rpadHKOB, JeJIaTh BEIBOJBI IO PE3yJIBTATaM HCCIIeIOBAHMA

1.12

IIPOBOJMTL KOCBEHHBIE H3MepeHHs (GU3MYCCKHX BEIMYHH: IUIAHMPOBATE
W3MEpeHHs, COOMpaTh OSKCIEPHMEHTANbHYI) YCTaHOBKY H BBIIOIHSATE
W3MEpEHHs, CIeIys NPENOKEHHOH HHCTPYKIMM, BBMYMCIIATH 3HAYCHHUC
BEJTMYMHG] ¥ aHATM3HPOBATH MONyYEHHbIE PE3YNBTATEl C YIETOM 3a[aHHOK
TIOrPEIIHOCTH H3MEPEHHUH

113

cobmoaTh MpaBHiIa TeXHUKH 0e30IMacHOCTH NpH paGOTe c na60paT0pHmM
obopynoBaHHeM

1.14

pasMyaTh OCHOBHBIE IIPH3HAKHM HM3YYCHHBIX @Hamecmx Mozeneit:

MaTephaTbHAas TO4Ka, aGCOMIOTHO TBEPAOE TENO, TOYCUHBIA MCTOTHHK
cBeTa, Jyd, TOHKasl JIHH3a, TUTAHETapHas MOJIETb aTOMa, HyKJIOHHAA MOJCNb |
aTOMHOTO sipa

1.15

XapaKTepH30BaTh TPHHIMIEI JACHCTBHA M3YYEHHBIX IPHOOPOB M |
TEXHAYECKUX YCTPOMCTB C OHNOPOH Ha MX ONHCAHMS, HCIOJB3YH 3HAHUS o
CBOMCTRAX  (HM3MYECKMX SBICHHM H  HEOOXOTHMBIC (bnaﬁqecme

33KOHOMGPHOCTH




1.16

UCIIOTIb30BATh CXEMBI M CXEMaTHYHEIE pncyHKH H3YYECHHBIX TeXHHYECKHX
YCTPOHCTB, H3MEPUTENBHEIX IPHOGOPOB H TEXHONOTHYECKHX IIPOLIECCOB IpH |
PeIleHHH  y4eOHO-TIPaKTHYCCKHX 33784, ONTHYECKHE  CXEMEI s |
TIOCTPOEHHS H300paXXeHUH B IIOCKOM 3epKalie i cobuparomeit mH3e

| 1.17

IPABOJMTL ~ TMPUMEPH  (HaxoouTh  HHGOpPMANMIO O  IpHMepax)
[PAaKTHYECKOI0 HCIONB30BaHMs (QH3HYECKHX 3HAHHIE B IIOBCEIHEBHOM
KU3HU 1ns obecniedeHns Ge30macHOCTH npH obpameHny ¢ npubopaMu H
TEXHUYCCKMMHU yCTPOHCTBAMH, COXPAHEHHS 3I0POBbS U COBIIONEHMS HOPM |
IKOJIOTUECKOTO NIOBE/ICHHAS B OKPYKAIOMeH cpele

1.18

OCYWIECTBIATE IOHCK HHGOpPMamuy (H3HIECKOro COACPKAHHUS B CETH |
UnTepHeT, caMOCTOATENBHO (hOPMYIHpYS MOMCKOBEIH 3alpoc, HaXOMHTh
TIYTH OIpEAENEHHs TOCTOBEPHOCTH IONYYEHHOH MH(OpMAlMKE Ha OCHOBE |
HMEIOIIUXCSA 3HAHUH U JOTIOHUTEIHHBIX HCTOYHHUKOB |

MCIOTB30BaTh IPH BHINOTHEHWH y4eOHBIX 3alaHUN HaydHO-TIONYILIPHYIO
JIATEPATYPy (H3MIECKOTO CONEPIKAHMS, CIPABOYHEIE MATEPHAIIB], PECYPCHI |
ceTH HTepHeT; BNaleTh MpHEMAaMH KOHCHEKTHPOBAHHS  TEKCTa, |
- 1ipeoGpa3oBanHus HHbOpPMALHE U3 OJTHOM 3HAKOBO! CHCTEMEI B IPYTYIO

\ 1.20

co3/aBaTh COOCTBEHHLIC MHCBMEHHBIC M YCTHEIE COOGLIEHHS HA OCHOBE |
HWHGOPMAIlMK W3 HECKOIBKMX HCTOYHHKOB QH3UYECKOro ComepKaHus, |
MyOIUYHO TIPE/CTaBIATh Pe3yJIbTaThl HPOEKTHOM HMIIA MCCIENOBATENbCKON |
ACATCTIBHOCTH, IIPH 5TOM I'PAMOTHO HCIIOJIb30BaTh H3Y4YEHHbIA ITOHITHIHEIH
anmapar M3y9aeMoro pasjiena (U3HKH M COIPOBOXKIATh BEICTYIUICHHE |
IIPE3CHTAIMER C YIETOM 0COOEHHOCTEH ayIUTOPHE CBEPCTHUKOB i

1.21

IpY BBINONHEHWM Yy4YeOHBIX IIDOGKTOB H HCCIIENOBAaHHHM (GH3HICCKHX
TPOLIECCOB  pacHpenenaTh OOS3aHHOCTH B IPYIIE B COOTBETCTBHH ¢
TOCTABNICHHBIMY 3a/1a9aMH, CIICHTh 32 BEIIONHEHHMEM IUIaHa NEHCTBHH H
KOPPEKTHPOBATE €TI0, [EKBATHO OIICHMBATH COOCTBEHHBIH BKIag B
ACATCIIBHOCTD IPYIINIBL, BEICTPaHBaTh KOMMYHHKATHBHOE B3aUMOJEHCTBHE,

IPOSABIIASA TOTOBHOCTH Pa3pelaTh KOHGIMKTEI




IIPOBEPSEMBIE DJIEMEHTBI COAEPKAHHMS
7 KJIACC

Kon Kon
pasgeaa  JIeMEHTa

~ ®U3UKA U EE POJIb B IO3HAHUY OKPYXAIOLIETO MHPA

| |
; ®u3nKa — Hayka o mpupoze. SIBneHus npuposasl. Pusmueckue
! 1.1 |  gBICHHSA: MEXaHH9IECKHE, TEIJIOBEIE, JEKTPUYECKHE,
MarHWTHEIE, CBETOBEIE, 3BYKOBBIE

ITpoBepsieMEIe JJIeMeHTHI CONEPKAHH

. @u3HYeCKHC BENHMYMHEL [3MepeHwe GH3WYECKHX BEIHYHH.
1.2  DusnuecKkue IpUOOPEL [Torpenmocts H3MEpPEHHH.
Mexaynapo/Has CHCTEMa eIHHHAIT

EcTecTBeHHOHay4HEIf  Meroj — IO3HaHHMSA:  HaGMIOACHHE, |
1 , 13 - TIOCTaHOBKA ~HAYYHOTO BONPOCA, BBUIBHKCHHC THIOTES, |
SKCIIEPHMEHT 110  IpPOBEpKE  THIOTE3,  OOBACHEHHE
HaOTI0aeMOro SBIICHHUS |

1.4 Omnucanue GU3HIESCKHX SBIEHUHN C IIOMOIIBIO Moaemei
: I[NpaxTrueckue paboThL:
5 ###PartHH{3Mepenne pacCTOSHUIN.
15 #HPar##H#W3Meperne 06pEMa KHUIKOCTH U TBEPIOIO TEla.

###PariHHOnpenenenne pasMepoB MaJIBIX TEIL. _
- #it#Par###amepenne TEMIIEPATYPBI IpU IIOMOITH |
, - JKHMIKOCTHOTO TEPMOMETpA U JaTIYMKA TEMIIEPATY LI

' IIEPBOHA‘IAJIBHI:IE CBEJIEHVA O CTPOEHUU BEIECTBA

#iHParf##CTpoeHHE BEINECTBA: ATOMBI M MOJEKYNBL, HX

2.1 pasmepel. OMNBITHL, JIOKa3BIBAIONIHE IHCKPETHOE CTPOEHHE
BEINECTBA
#itHPar###[[BUkeHMe dacTHIl BemecTBa. CBA3b CKOPOCTH
2.2 JBHJKEHHUS YaCTHI[ C TEMIEparypoi. BpoyHOBCKoe IBHIKEHHE,
| | mapysms
2 23 B3anMo/ielicTBHE JaCTHII BEIECTRA: IPUTIKEHHAE U

OTTAJIKUBaHHE

#iParf## ArperaTHble COCTOSHHS BELIECTBA: CTPOEHHE Ta3oB, |
24 KHUIOKOCTEH M TBEPABIX (KPHCTAUIMYECKHX) Tel B3auMocBs3b

| MEXIY CBOMCTBAMH BEIECTB B Pa3HBIX arperaTHBIX COCTOSHHAX |

% i _ ¥ HX aTOMHO-MOJIEKYJIAPHEIM CTPOCHHEM |

25 ~ OcobeHHoCTH arperaTHeX COCTOSHAMR BOJIBI

2.6 Ilpaxrraeckue paGoTer: - -_ ‘




JBIYDKEHUE Y B3AUMOJIEUCTBUE TEJT

3.1

###Par###OueHKa Il'HaMG'I'pa atoMa MeTOZOM psioB  (C |
HCII0JIB30BaHHEM (oTorpaduit).

#HPar###ONEITEl M0 HAaOTIONEHUIO TEIUIOBOTO PacIIHpEHHS
Ia3oB.

#AHAParfHHONBITEL. M0 OOHApyXeHHWIO  JEHCTBHS  CHII
MOJIEKYJISIPHOTO TIPHTSKEHHS |

Mexanuyeckoe IBHKeHHEe. PaBHOMEpPHOE W HEPABHOMEDHOE |
JIBHKEHHE

3.2

#iHHPar##H#CropocTs. CpefiHas CKOPOCTh IIPH HEPABHOMEPHOM
ABHKCHUU. Pacu€r IyTH ¥ BpEMEHH JIBIKECHUS

33

slBnenve MHEpIHMH. 3aKOH HHEpHWH. B3amMopeHicTBHe Tel Kax |
TpHYMHA H3MEHEHHs CKOPOCTH JBHKEHHA Tel. Macca kak Mepa |
MHEPTHOCTH Tena '

3.4

#HiPar###lInotHocTs  BemecTsa. CBA3h  IUIOTHOCTH  C |
KOIIMIECTBOM MOJIEKYJI B €HHHALE 00BEMa BEIIECTBA '

3.5

Cuna kak XapaKTepUCTHKA B3aUMOJEHCTBHS Tl

3.6

Cuna ynpyroctu u 3akoH I'yka. M3MepeHHe CHIBI C IOMOIIBIO |
IUHAMOMETpa '

3.7

= -
###Par###ﬂBHeHHe TATOTEHHS W CHJIA TshKecTH. CHila TSKecTH |

Ha JIpyrux mnina"erax. Bec tena. HeBecoMocTs '

3.8

Cuna tpenus. TpeHHE CKONBKECHHA W TpeHHe 1oKos. TpeHue B |
TIPHPOJIE ¥ TEXHUKE i

3.9

HHPar### Criowenye CcHIL, HaﬂpaBJIeHHBD( 0 ONHOH HpPSIMO. |
PaBHOzEHCTBYIOMAS CHII '

3.10

[IpakTHyeckue paboTHL: |
OmnpeneneHne CKOPOCTH PaBHOMEPHOIO [BHMIKEHHS (IIApHKa B |
KHATKOCTH, MOJIEJIH 3NEKTPUYECKOT0 aBTOMOOHIIS M TaK Jajiee).
Onpenenenne cpenHe#l CKOPOCTH CKOJBXEHHs Opycka HIH
ImapuKa 10 HAKIOHHOM IIOCKOCTH. OmpeieNeHHe IIOTHOCTH
TBEpAOro Tena. ONBITEL, AEMOHCTPHPYIOIIHE 3aBHCHMOCTB
pacTskeHHs (IedopManum) NpyKUHBI OT IPHIOKEHHON CHIIBI. |
ONBITEL, /IEMOHCTPHDYIOIIHE 3aBHCEMOCTH CHJIBI TPEHHS
CKONBXEHHMS OT Beca Tella M XapakTepa COINPHKACAIOIIHXCS
TIOBEPXHOCTEH

3.11

Qu3HYEeCKAe ABIEHHSA B OpHPOAE: MPHMEPHEI JBHKCHHS C |
|

Pa3sIMIHBIMA CKOPOCTSMH B JKHBOM ¥ HEXWBOW MNpPHPOJE,
JICHCTBHE CHIIBI TPEHNSA B IPHPOJIE B TEXHHKE

3.12

Texmuaeckue ycTpoicTBa: TUHAMOMETD, TOIIHIHAKY

I[ABJIEHI/IE TBEPI[bIX TEJL, XXUJTKOCTEHN U TA30B 7 |

|
_\

4.1

Hasnenwe TBEpmoro Tema. Cmoco6Bl yMEHBIIEHHAS W




4.9

w 4.11

—1
| 5.3

| YBENHYEHHUS JaBIICHHS

T
|
|

_ PABOTA, MO
N
52

LHOCTD, SHEPTHA

| M3MEpEHHs aTMOC(HEPHOTO NaBIeHUs

Mexanuueckas MomuocTs

Haenenne rasa. 3aBucuMOCTE naBneHES rasa or o0béma,
TEMIIEpaTyphI |

IMepenava nasnerns TBEPABIME TEIaMH, KHAIKOCTIMH U rasams. |
3axon ITackas. ITreBMaTHYeckre ManHEELD

3aBHCHMOCTS  JaBNEHHS  HIKOCTH  oT LTy OHHEL
l'unpocratmueckmit  mapagmoxe. Coobmarommecst  cocypt. |
I“H,npanmqeime MEXaHU3MbI B
AtMoctepa 3emmn wu atMocepHOe naBieHme. Ilpuaumer |
CYWIECTBOBAHMA ~ BO3MYWHOH  oGomouky  3emum. OmbT |
Toppuaemm. 3asucumocts aTMOC(EPHOTO  JaBNeHHs OT |
BEICOTEI HaJl YDOBHEM MOpS

Hzmepenne atMOChEpPHOr0  JaBNeHHS. ITpuboper  gns |

JelcTBHe KMOKOCTH W rasa Ha IIOTPYKEHHOE B HHUX Telo. |
BhTanKupaiomas (apxavenona) cuna. 3axon Apxivena
IInasanue Ten. Bosgyxomnasanue _ '
IpakTHyeckue paboTH:

UccnenoBanue 3aBucuMocTH Beca T€la B BOJAE OT 0O6BEMa
IOTPYXEHHOM B JKHIKOCTH 4YacTH Tena. Onpezenenne
BBITAIKUBAIOINEH CHIIEI, AeHCTBYIOMmMEH Ha TENO, MOTpPyKEHHOE
B KHIKOCTh. IIpoBepka He3aBHCHMOCTH BBITAJIKHUBAIOIIEH CHIIEI,
JNEUCTBYIOIIEH Ha Tejno B KHJIKOCTH, OT Maccel Tena. OMBITEL
AEMOHCTPDHPYIOIIHE  3aBHCHMOCTEH BBITAJIKHBAKOIIEH  CHIIHL,
JEHCTRYIOIIEH HA TejIo B KHATIKOCTH, OT 00BEMA OTrPyKEHHOM B \
KHUIKOCTE 4YaCTH Tela H OT IUIOTHOCTH XKUIKOCTH. |
Konctpyuporanue apeoMETpa MM KOHCTPYMpPOBAaHHE JIONKH M |

onpeJeneHue e€ rpy30nogsEMHOCTH

Ou3pYecKHe SIBNEHHS B IPHPOZIE: BIHUSHHUE aTMOC(EPHOTO |
IABIICHUS Ha XUBOK OPraHu3M, ILIaBaHHE PHIG |
Texuuueckue YCTpoiicTBa: coobmaromuecs cocyz[m,_;
YCTPOHCTRBO BOIONPOBOAA, THAPABIHIECKHIA TIpecc, MaHOMETp, |
bapometp, BEicoTOME, MOpIIHEROH Hacoc, apeoMeTp

Mexanugeckas paGora

IIpocTeie MexaHH3MEL: phr4ar, G0k, HaKIOHHAs IIOCKOCTH, |
Ipasumo paBHOBecHs prruara

\
IIpuMenenwe npapuma paBrOBeCHS pErdara K Gioky 5

«30110TOE TPABHIIO» MEXAHHKH. Kosddument mnomnesnoro |
AICHCTBHS MEXaHU3MOB. IIpOCTEIE MeXaHHAMEL B ObITy ®



TeXHHKe |

| 5.6 HOTeHuHaﬂLHas A SHEPIHH TENa, no;m;rroro Hajq BeMJIeH

' 57 KuneTnaeckas SHEPTHA |
‘ 58 | Ilonmas MexaHmyeckas SHEprHA. 34KOH H3MEHEHUS W .
| | COXpaHEHHA MEXaHHYECKOK 3HEPIHH |
| | Tlpaxtuyeckue paboTEL:

| ; - #H#Par###Onpenenenne  paGoTl  CHMBI TPEHHMS  IIpH |

§ ' 59 PaBHOMEDHOM  JIBHKCHHM Tela [0 TOPH3OHTAIBHOM |
| | TIOBEpXHOCTH. MccnefoBanMe yCnoBHil DaBHOBECHS phIdara.

; ‘ . Usmepenme KIIJI HakIOHHOM IIOCKOCTH. Wzyuenne 3akona

| | _ | COXpaHeHWsi MeXaHWYeCKOH SHEpruu - |

i 5.10 Qu3MYECKHE ABICHUS B IPAPOJIE: PEMYATH B TEJIE YeTOBEKa |

i L] L¥) i
! ; . Texnuveckme  ycrTpoicTa:  pear,  TONBHKHEIT W |

i 3.11 HENOJBIKHEIA  GIIOKH, HAKIOHHAsS IIOCKOCTH, TIPOCTEIE |
} | MeXaHH3MEI B GBITY

8 KIIACC
Kon Kon
T . IIpoBepsieMbIe 21eMEHTBI COIEPKAHAT
| ~ TEIUIOBBIE SIBJIEHUS |
F)CHOBHBIC TIOTIOXKEHAS MONEKYIAPHO-KHHETHYECKOH TEOpHH |
. 6.1 | CTpocHMA BemecTBa. Macca W pasMepsl Momekyd. ONBITEHL |
' | IOATBEPXKJAOIIHE OCHOBHEIE HOTOXECHHS
L | MOJIEKYIIpHOKMHETHYECKOH TEOPHH }
| | 6.2 . Mogenu TBEPIOTrO, KHUIKOTO W razoobpa3sHOro COCTOSHHIL |
| .~ semectsa. Kpuctammyeckue u amopbuble Tena '
| 6.3 | OGmwsicHeHne cnoﬁucm ra3oB, JKHIKOCTEH H TBEPARIX TENl Ha
\ | OCHOBE MOJIOKEHUH MOJIEKY IIPHOKHHETHIECKOH TEOPHH ‘
" T  CmadvBanwe n KanuiispHELe ABICHHAS |

6 5 TenJIOBoe PACIIMPEHHE H CHKATHE i

| TeMHepaTypa. CBsI3b TeMITEpaTyphl CO CKOPOCTBIO TEIIOBOTO |

| ;__ i | JIBWDKEHWS 9aCTHI[ T |
| 6.7 Bayrpennsas osmeprus. CrnocoGbl W3MEHEHHS —BHYTpeHHeH }
.| DOHeDIMH: TeIUIONEpE/aya U COBEPIIEHHE PAGOTEI |
, 6.8 . Bumsl  Temromepenaun: TEIIONPOBOAHOCTh,  KOHBEKIIHS,
| | wnydemne -
| . 69 ;Konnqecrao TEIIOTEL. VY IeNbHas TEIOEMKOCTb BEIECTB
: 6.10 . Temnoobumen w Temonoe paBHOBecHe. YDaBHEHHE TEILIOBOrO
N  Gananca




IInaBnenwe w OTBEpPACBaHHE KPHCTAIIHYCCKHX BEIIECTB.

| 611 | YienbHas TEMIOTA MIABNICHHAS

| | [TapooGpasoBanme u KoHAeHcamusa. HMcnapenne. Kumenwme. |
| 6.12 YnensHas ~— Temnota — mapoo6GpasoBaHHMA. 3aBHCHMOCTD |
| ~ TeMIEpPaTypHl KUIEHUS OT aTMOC()EPHOTO JIaBICHHS i
- - 613 \ BuiaxkHoCTS BO3/yXa 7

; 6.14  DHeprus TOIUMBA. Y IeNbHAS TEIUTOTa CrOPAHHS

‘ [Tpuamumer paGotel Temnobix asuratenest KIIJI Temmosoro
! 6.15

cpemel

asuratend. TemmoBble [BUraTeld H 3alUTa OKPYKAIOIMEH

3aKOH COXpaHEHHs ¥ TpPEBPAMNEHHsS SHEPIMH B TEIUIOBBIX |
IpoIeccax

6.17

I[TpakTHyeckue pabOTHL:
HHParf##ONBITEEL. 0 OOHApYKEHHIO  JEHCTBHS  CHII
MOJIEKYJIIPHOTO TIPHTSKEHHS.

##HPar###OMBITE IO BRIPANIMBAHWIO KPHCTAILIOB ITOBAPEHHOM
COJIH HITH caxapa.

#HH#Parf##ONBITEl 0 HaGIIONEHUIO TEIUIOBOTO PACIIMPEHHS
ra3oB, JXHIKOCTEH ¥ TBEPABIX TEI.

#HiParf##Onpeneneane maBieHHs Bo3gyXa B GauIioHE |
IITIPHUILA.
###Par###OnBITE, IeMOHCTPUPYIOIIHE 3aBHCUMOCTD JABIEHHS |
BO3/[yXa OT ero 00bEMa U HarpEeBRaHUs MM OXJIAXKICHUA.
#HHPar##H#1IpoBepka THIIOTE3HI THHEHHOH 3aBHCHMOCTH [UTHHEI |
CTONOHKA JKHMAKOCTH B TEPMOMETPHYECKOM Tpybke oT
TEMIIEPATYPEL |

\
‘
#H#Parf##HabmoieHre H3MEHEH!s BHYTpPEHHEH SHEPTHH Tena }
B pe3yJIbTaTe TEILIONepe add B paboThl BHEIMHHX CHIT. |
##Parif#iccnenopanue  sBieHHs — Terioo6MeHa  IpH |
CMEIMMBAHHWH XOJIOTHOH U ropsYeit BOMJEL |
#H#Par###ONpe/ieleHHe KONMYECTBA TEMIOTHL, IIOTYYEHHOTO |
BOIOH TMpH TEIUIOOOMEHE ¢ HAarpeThiM METaJUIMYeCKUM
LATHHIPOM.

###Par#Onpenenenre yaeabHOH TEIIOEMKOCTH BEIECTRA.
#iH#Par###lcenenoBanye pomecca HCIapeHUsL.

##H#Par##Onpe ieNeHHe OTHOCHTENbHOMN BIAKHOCTH BO3/yXa.
#HH#HPar##H#Onpenenenne yaenbHOM TEMIOTH INaBIEHNS JIb]IA.

®usudecKue SBICHAS B IPHPOJIE: IOBEPXHOCTHOE HATSHKCHHE U
KAIMUISPHEIE SIBNEHUS B TPHPOJE, KPHCTAUTHL B IpHUpOJIE,
u3nydenre ColHla, 3aMep3aHHe BOJOEMOB, MODCKHE OPH3HL;
obpazoBaHHe POCEIL, TYMaHa, HHes, CHETa.

6.19

Texauueckue yCTpolicTea: KaITHJUISIPEI, IIPUMEPEI
HCHONB30BaHUS KPHCTAIUIOB, JKHIKOCTHEI TEPMOMETD, HaTYHK




TEMIIEPATYPhi, 'repmoc CHCTEMa  OTOIUICHHS  JIOMOB,

TMIpOMETpHI, TICHXpOMETp, TapoBasi TypOWHA, JBHTATelNs |
BHYTPEHHEI'O CrOPAHMUS.

SHEKTPH‘-IECKP[E 1 MATHUTHBIE ABJIEHW

|
| 7. Onextpuzauus Ten. [[pa poja 3MeKTPHIECKHX 3aps/IOB
| BzamMopeiicTBHe ~ 3apsbKeHHBIX — Ten.  3akoH — Kynona }
7.2 (3aBHCAMOCTD CHJIBI B3aMMOJCHUCTBHS 3apsUKEHHBIX TEI OT
| BENWYMHBI 32PS/I0B ¥ PACCTOSHHS MEXIY TellaMH)
SOnextprueckoe none. HanpsxEHHOCTS SJIBKTpH‘IQCKOI‘O TIOJIA.
1.3 [IpUHOMD  CYNEpHO3WLUH  JNIEKTPUYECKMX  IONeH (Ha |
) KAUECTBEHHOM YPOBHE)
. Hocuremu 311e1crpnqecmx 3apAHoB. DneMeHTapHBIM
| 7.4 snexTpuueckuit 3apsn. CrpoeHme aroma. lIpoBogHEMKEH H |
o AVIEKTPHKA B - |
7.5 '3aKOH COXpaHeHHUS anemppmecxoro 3apsza |
76 | DNEeKTpUYECKHH TOK. Ycnosus CYINECTBOBAHHUSA \
B ) 3MEKTPAIECKOTO TOKA. VIcTOUHKKH IIOCTOSIHHOTO TOKA
77 JleficTBAS SNEKTPHYECKOTO TOKA (TEIIOBOE, XUMMYECKOE,
MargMTHOE). DIEKTPUIECCKUH TOK B KUIKOCTAX U ra3ax ‘
7.8 OnexTprueckas nemb. Crna Toka. JIEKTPHYECKOE HAPSDKEHHE |
| 79 \ ConpoTHBICEHHEe MNPOBONHHKA. YJIENBHOE CONPOTHBICHHE
- - | BeIIECTBa ) B B
| 7.10 | 3akon OMa /Ui y9acTKa IemH
| A - INocnenoBaTenbHOE U NApaIeIbHOS COSTMHEHHE HpOBO.I[HHKQB §
I‘ 712 | Pa6oTa ¥ MOIDHOCTh 3JIEKTPHYECKOr0 TOKa. 3akoH J[koyms — |
‘ | J'IeHua ) i
[ 713 | BJIeKT_queCKHe Leny # 110Tpe6mem{ 3JreKIquecxou SHEPIuH |
| . B 6pry. KopoTkoe 3aMbIkaHue e
} 4 [TOCTOSHHBIE  MArHHTEL  B3auMojeHCTBHE  MMOCTOSHHBIX |
| 7.1 ; MaﬂTPB . - - - B
% 15 : MaI‘HHTHOG oJIe. MaI'HHTHOC mone BeMJm ¥ €ro 3HAYEHHUE ,I[IDI
| 7 | gmsmmmademre -
. Ommir Opcrena. MarautHoe mone :-)JIeKTpH‘E[eCKOl“O TOKa. |
l 716 . TlprveHeH#e STEKTPOMATHUTOB B TEXHAKE B
! JleficTBHE MarHUTHOTO TIOJis HA TPOBOAHUK C  TOKOM.
| | DIeKTpOABUIaTelb  IIOCTOAHHOTO  TOKa. Hcnonp3oBaHue '
717 SIeKTpoIBHIaTeNell B TEXHHYECKHX YCTPOMCTBAX M Ha
TpaHclopre B _‘
1  OnsIts Papanes. fBneHue 3JIeKIp0MarHHTH0H HH,nyIcnm
| 118 Ilpasuio Jlemma - S
7.19 ~ DJIeKTPOTEHEPATOP. Cuocoﬁm nonyquna JIIEKTPHYECKOH |







7.20

SHEPTHH. ODJEKTP
SHEPTUH

OCTAHIIME HAa BO300HOBIIEMBIX HMCTOYHHKAX

IMpakTuyeckre paboThL:
OMNBITEL TI0 HAOTIONEHHIO SIEKTPU3AIAA Tell HHAyKIKeH 1 IpH
CONPHKOCHOBEHHH.

Wccnenopanue AeHCTBHS SIEKTPHIECKOTO OIS Ha IPOBOJHUKH

H IUDIIEKTPUKH.

C6opKa i IpoBepka paboTHI MEKTPHIECKOH HETH [OCTOSHHOTO

TOKA.
V3Mepenue H perynipOBaHue CUIIBI TOKA.
V3MepeHye | Pery/IMpOBaHUe HAPOKEHHAS.

HccnenoBaHAe 3dBHCHMOCTH CHIIBI  TOKa, MIyIIETO gepes |

PE3UCTOpP, OT CONPOTHBICHHS DPE3ACTOpa H HANpPSKCHHA HA
pEe3UCTOpE.

OmBITHL, JEMOHCTPHPYIOIIHE 3aBHCHMOCTD sneKI'pnqecKorol

CONPOTHBJIEHHsS. HPOBOJHMKA OT €ro JUIMHBL, IUIOIIA/H
MONIEPEYHOrO CEUEHHS U MaTepHaa.

IlpoBepka  MOpaBWia  CIOKCHHA HaOpSUKEHUH ~ TIPH
OCIIEIOBATEIFHOM COSTMHEHMH ABYX pesrctopos. IIpoBepka
IpaBHNa Ui CHJIBI TOKAa IPH MapaieIbHOM COCIHHCHHMH
peancTopoB. Omnpesenenre paboOTHI IEKTPHUCCKOro  TOKA,

ppymero depes  pesucrop.  Ompenenenue MOIIHOCTH |

SIEKTPHIESCKOTO TOK4, BBEIJIETAEMOH Ha PE3IUCTOPE.
WUccnenoBanne 3aBHCHMOCTH CHJIBI TOKa, HOymero d4epes

NaMIIOYKy, OT HanpsKeHHs Ha Hed. Onpenenenne KIIA
Harpesarend. MccremoBaHue MarHMTHOTO B3aMMOJCHCTBHS |
[IOCTOSHHBIX  MAarHHTOB. VI3ydeHWE  MAarHMTHOIO  MOJA |

HOCTOSHHEIX MATHHTOB IpH WX OOBEIMHCHWM H Pa3[CICHHH. '
WccrenoBanue NeHCTBUS SIEKTPHYECKOT0 TOKA HA MarHUTHYIO |

CTpEeIKY. OnpeITE, OEMOHCTPHPYIOIMHAEC 3aBACAMOCTE CHIIbI
B3aUMOJEHCTBHS KaTyIIKH C TOKOM H MarHHUTa OT CHJIBI TOKa H

HaNpaBleHMs Toka B KaTymke. [syuemme JEeHCTBUS
MATHHTHOTO OIS Ha IPOBOIHAK ¢ TOKOM. KOHCTPYHPOBAHHC H |

m3ydeHHe paboOTEL  3JIEKTPOJBHTATEINA. Usmeperne KIIJT

3MEKTPOBUTaTe/BHOR yCTaHOBKH. OIBITHI TIO HCCIEAOBAHMIO f

SIBJICHHA BHGKTPOMHTHHTHOE HHOYKITHH HCCIICIOBAHHE |

H3MEHEHHH 3HaYeHHI U HaITpaBIICHHUA HHIYKIIMOHHOTO TOKA

duspdgeckue ABICHHSI B MPHPOIE! DIIEKTPHYICCKHE ABJICHUSA B

aTMOC(lJepe, 3MEKTPAYCCTBO KHBBIX Opranu3Mos, MarHuTHOC

mone 3emid, Aped( MOMOCOB, POIb MAarHATHOIO IOJA JUTSL |

KU3HM Ha 3eMiIe, IOIPHOE CHAHHE

TexuuduecKde  YCTPOWCTBA:  DIEKTPOCKOIN,  aMIEpMCTP, |



' | DNIEKTPOOCBETUTENBHEIE npubOpHL, HarpeBaTelbHBIE |
. 3MEKTpOIpHOOpEL (p¥MepBI), JNMEKTPAIECKHE |

NPEJIOXPaHUTEIH, 3IIEKTPOMArHHT, SIIEKTPO/IBUTATENb |
| TIOCTOSIHHOTO TOKa, FEHEPaTOp IOCTOSHHOTO TOKa
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Mexanuyeckas paboTa 1 MOITHOCTE

PaGora cun TskecTH, yupyroctd, tpehus. CBs3b 3HEPIHH H

IMoTennuaneHas 3HEPTUs TeNa, MOTHATOrO HaJ MOBEPXHOCTBIO |
3eMiu '

#iH#Parff##KuneTndeckas SHeprus. Teopema o KPIHeTHtIeCKOfi;

###Par#H#3aKOH COXpAHEHHS MEXAHUIECKOH SHEPTUH

Onpenenenue cpefgHed CKOPOCTH CKOJMBXKEHHsS Opycka HIH
JBHKCHHA IMapHKa IIO HAKJIOHHOH ILTOCKOCTH. Onpenenelme
YCKOpEHHs Tena IpH paBHOYCKODEHHOM [IBIJKEHHH IIO |

HccnenmoBanre  3aBUCHMMOCTH IIyTH OT BPEMEHH IpH
PaBHOYCKOPEHHOM JIBHXKEHHH 03 HadalbHOM CKOPOCTH.

[IpoBepka THIOTE3H: €CIM NPH PABHOYCKOPEHHOM JIBHMKECHHH
0e3 HaganbHOH CKOPOCTH IyTH OTHOCATCA KakK pAfA HEYETHBIX
9yyced, TO  COOTBETCTBYIOIIME  IIPOMEXYTKH  BPEMEHH

Hccnenopanne 3aBUCHMOCTH CHITBI TPEHUA CKOJIBKEHHA OT CHIIBI |
HOpMalbHOro JamieHus. Onpenenenue KoshdHIMeHTa TPEHHS
CKOJIBKEHHS. Onpenenenue HKECTKOCTH TIPYKUHEL
Omnpenenenue pabOTEI CHIIBI TpeHHS IIPH DPaBHOMEPHOM
IBHKEHHH  Tella 10  TOPH30HTAILHOM  HOBEPXHOCTH.
Ompenenenue pabOTE CHIEI YIPYTOCTH IpH HOABEME Tpy3a C
HCIIONTE30BAHHEM HETIOJBIKHOTO U IIOIBHKHOTO OIIOKOB

Ousnugeckde SBIEHHS B TIPHPOAE: IPUIHBEI M  OTJIMBEIL
IBrkeHue 1uaHeT CONTHEYHOM CHCTEMEL, peakTHBHOE JBHKECHHE

TexHu4yeckHe YCTPOMCTBA: CHOHIOMETP, JIATYHKH TIOTOKEHHS,
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PAaCCTOSIHUA H YCKOPEHMS, PAKETH

~ MEXAHUYECKVE KOJIEBAHKS U BOJIHBI ]

9.1

Konebarensroe  mBwxeHue. (OCHOBHBIE  XapaKTEPHCTHKH
KoneOaHmii: IEPHO/I, 9ACTOTA, aMILIATY A

9.2

MaremaTHuecKHd W NpPYXUHHBI MasTHHKH. [IpeBpamenue
SHEPrHH IIpH KolebaTenbHOM JABHKEHHH

9.3

94

3atyxatormpe Konebanus. Bemyxnenusie konebanus. Pesonanc

Mexanugeckre Bomael. CBOMCTBA MEXAHHYECKHX  BOJH. |
ITpoponeHEIe M nONepedHble BOMHEL J[JIHHA BOJTHEL M CKOPOCTH
€€ pacmpocTpaHeHHs. MexaHWYecKue BOIHBI B TBEPIOM TeIe,
CEMCMHUYECKUE BOTHEI




9.5

3By1< FPOMKOCTI: H BEICOTA 3By1<a OTpaJKeHHe 3ByKa

9.6

Vudpassyk 1 yIsTpa3ByK

i 9.7

npyxuHEL M3Meperne yeKopeHus CBOOOJHOTO Na/IeHA

[paxTugeckue pabOTHL:
Omnpe/ieneH:e JaCTOTHI M IEPHOAA KoneGaHuii MaTeMaTHIeCKOro
MasTHHKA.
OmnpefiefieHAe YacTOTEI U IiepHOAa KonebaHWi NPy HAHHOTO |
MasATHHKA

Wccnenosanue 3aBHCHMOCTH IIepHOA KoneGanmii
IOJBEIIEHHOTO K HHMTH Ipy3a OT ANHHBI HUTH. MccnenoBanue
3aBHCHMOCTH Tepuoja KoneOaHud INpPYXMHHOIO MasTHHKa OT
MacCHl rpysa. IIpoBepKa He3aBHCHMOCTH IiepHona KojeOaHFit
Ipy3a, MOABEHICHHOTO K HHTH, OT MAacChl Ipy3a H KECTKOCTH

9.8

®dusnueckne ABIEHHMS B TPHPOJE: BOCIPHATHE 3BYKOB |
JKUBOTHBIMH, 3€MIICTPSCEHHE, CEHCMUYECKHE BOJHEL, ITyHAMH,
3X0
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Texuuyeckue yCTponcnaa 9X0JIOT, HCIIOIBE30BAHKE YIBTPa3ByKa

B OBITY U TEXHHKE i

i BIIE'KTPOMAFHI/ITHOE ITOJIE U BIIEKTPOMATHI/ITHBIE BOJIHBI

| 10.1 DIeKTPOMarHWTHOE  [ojie.  DNEKTPOMAarHWTHBIE — BOJIHEL |
; ) CaolicTBa 3NICKTPOMAarHMTHEIX BOMH :
i 10.2 [MIxana 51eKTPOMAarHATHEIX BOIH !
103 DnexTpoMarHUTHas IPHUPOJIA CBETA. CKOpOCTB CBETA. BOJIHOBBIG ‘
! CBOMCTBa CBETa _ ‘
10 | ITpaxTraccKue paGoThL: |
| 10.4 W3ydyeHHe CBOWCTB 3MEKTPOMArHUTHBIX BOJH C IOMOIIBIO ‘
! MOGHIIBHOTO TeledoHa ] |
| 10.5 ®usnpyeckue SABICHHSA B HpHpOJIe. 6HOJIOT‘HTIECKOG neHcTRHE |
i ) BUIEMOTO, YIbTPaQHOIETOBOTO B PEHTI€HOBCKOTO M3IyYeHHH |
106 TexHHYECKHE YCTPOMCTRA: MCIIOIB30BAHME JIEKTPOMAarHUTHBIX
BOJIH [IJI COTOBOH CBS3H .
CBETOBBIE SIBJIEHUST |
| 11.1 JIydeBas MOJIENIb CBETA. Wcrtounuku cBeTa _"
I 11.2 [psvormumerHOE paCIpOCTPaHEHHE CBETA _
| 11.3 Ortpasenue cseta. [Lockoe 3epKajo. 3aKoH OTpaKCHHUS CBETA
11 114 ' Tlpenomiiedne cBeTa. 3akoH mpenomienus cseta. Ilomnoe '
L _ | BHYTpeHHEe OTPaKCHHE CBETa ]
| 11,5 ‘ Jlunsa. Xo[ ydeH B IMH3E i
| 11.6 . Omrtmdeckas cucTeMa (poToanmapara, MEKPOCKOIIA H TEJIECKONa |
: 117 | I'mas kak  ONTHYecKas  CHCTEMA. Brnusopykocth M

JIAIEHO30PKOCTH |




11.8

11.9

PaBJIO}KGHHe Gemoro cmeta B CHCK’Ip Omnerter  HeroToHa. |
CrnokeHWe CTIEKTpabHBIX IIBETOB. Jlucmepcus cBeTa g

[IpaxTugeckue paboTsL: ‘
HHPar##H#ccneioBaie  3aBHCHMOCTH  yIJla  OTPKEHHS |
CBETOBOTO JIy4a OT yIJia NaJeHHs.

#HHPar###isydenre XapakTePUCTHK M300pakeHHUs NPEIMETa B |
ILTOCKOM 3epKajie. |
#HPar###ccienoBande  3aBHCHMOCTH  yrila IIPEJIOMIICHHS
CBETOBOIO JIyda OT YIJia IaJeHHs Ha TPaHHIE «BO3OYX —
CTEKJION. |
#HPar#Hlonydenne u300paxkeHHH ¢ MOMOIMIBIO COOUparomeH
TTHH3EL i
HHPar###0mnpenenenne GOKyCHOr0 PacCTOSHHA H ONTHYECKOH 3
CHJIBI COOMparomeH JIUH3EL |
##H#Par###OnBITE 10 Pa3IOKEHHUIO OEJIOTO CBETA B CIIEKTD. :
HH#Par###ONBITEl 10 BOCIPHATHIO LIBETA MPEIMETOB IPH HX
HabTIOIEHMH Yepe3 IBETOBEIE QUIBTPEI

11.10

duznueckue sBieHus B npupoxe: 3arMenus ConHia u J'IyHLI
LBETa Tel, ONTHYecKWe sBIeHMs B aTMmoctepe (uperT HeDa, |

pedpakums, pamyra, MEPax)

11.11

|
TexHWdgeckue yCTPOMCTBA: OYKH, IIE€pHCKoON, (oToanmapar,
OTITHYECKHAE CBETOBO/IBI '

12

ﬂ KBAHTOB]BIE SIB.T[EHI/I}I

12.1

OnpITE! Peaeptbopna %} HJIEIHeTapHaSI MOJZIENb aToMa. MOI[EJIB |
atoMa bopa

12.2

Hcmyckanpe W IOIJIOMICHHE CBETAa aTOMOM. Ksauter |
|
JluHelgaTeIe CIIEKTPHI |

123

PammoaktusHOCTE. Anb(a, GeTa- # raMMa-H3TydCHHS

12.4

Crpoenue aroMHoro sapa. HykionHas MoJess aTOMHOTO S1pa. |
I/Isoronm

12.5

PamoaxTuBHBIE npenpameHHﬂ [Neprox moxypacnanga aTOMHBIX |
anep ;

12.6

SlmepHble peakuWH. 3aKOHBI COXpPAHEHMS 3apsfoBOIO M
MAacCOBOT'O UHCEI I

12.3

DHeprHs CBA3M aTOMHBIX s7ep. CBA3b MacChl ¥ SHEPTHH |

12.8

Peaxuuu cunTe3a M Aenenus saep. Mcrounuku suepruy ConHua |
- 3BE ’

12.9

12.10

SnepHas 3HepreTHKa I[eHCTBKe pa,unoaKmBHbm Hanyqem HA |

JKUBBIE OpTaHH3MBI ‘
: |

IpaxTHgeckue pabOTEL: .
Ha6mo/ieHre CIUIOIIHEIX U IHHEHYATBIX CIIEKTPOB H3IyYCHHS.
HccrnenoBanue TPEKOB: M3MEPEHHE SHEPIrHM  JaCTHUIIBIO |




TOPMO3HOMY IyTH (110 oTorpadumsam).
Vismeperue pagroakTieHOTO QoHa

. . Ou3WYECKHE  SBIEHWS B IPHpOJE: €CTECTBEHHEIH |
| ; 12.11 | pamuoaKTHBHEN (DOH, KOCMHYECKHE vnytm, PaJHOAKTHRHOE |
H3TyYeHHe NPUPOJHBIX MHUHEPAIOB, NEHCTBHE PaHOAKTHBHBIX
H3J[yYEHUH Ha OpraHM3M YeloBeKa |
12.12 Texnuueckue ycTpoMCTBA: CIEKTPOCKON, WHIMBH/IYAIbHEIA

| ;mosuMerp, kamepa BHiscona




IPOBEPSIEMBIE HA OI'3 ITO ®U3UKE TPEEOBAHHS K
PE3YJBTATAM OCBOEHMS OCHOBHOM OBPA30BATEJHHOU
MMPOT'PAMMBI OCHOBHOTI'O OBIIETI'O OFPA3ZOBAHUSI

Kon
MPOBEPHEMOTO
TpedoBaHHHA

Iposepaembie TpeGoOBaHAH K MpeAMETHBIM pe3yJibTaTaM 06a30B0ro
YPOBHSH OCBOEHHS 0CHOBHO} 00pa3oBaTe/IbHOH NPOrpaMMbi OCHOBHOI'0
obmero o6pasoBanusa Ha ocHoBe ®I'OC

Ilorumanme porms QUMK B HAYYHOM KAapTHHE MHpa; cHOPMHPOBAHHOCTS |
0a30BbIX MpEICTABIEHHA O 3aKOHOMEPHOH CBf3M M I103HABAEMOCTH |
SBNEHME  NPHPOABl, O pONH  OJKCIIepEMEHTa B  (H3HKE, O |
cucteMooOpasyiommeif pomr (U3MKH B Da3BUTHH ECTECTBEHHBIX HAYK,
TEXHHKH H TEXHOJIOTHWH, 00 »BomOuH (QU3HYECKMX 3HAHWM W WX POIH B
[EJIOCTHOM €CTECTBEHHOHAYYHOH KapTHHE MHpa, O BKJIAJEe POCCHHCKHX H
3apyOEKHEIX YIEHBIX-(U3UKOB B Pa3BUTHE HAayKH, OOBACHEHHE nponeccma
OKDYAIOLIEr0 MUpa, Pa3sBUTHE TEXHUKA U TEXHONOTHH

3HaHMA O BHJAX MaTepuH (BEMIECTBO W IOIE), O ABIIKECHHMH KakK crocobe
CyIIECTBOBaHHS MaTepuH, 00 aTOMHO-MONEKYJSIPHOH TEOPHH CTPOCHHS
BEINECTRBA, O (DH3MYECKOM CYIMHOCTH SBIEHHM IPHPOIBI (MEXaHHYECKHUX, |
TEILIOBLIX, 3JEKTPOMATHUTHEIX U KBaHTOBEIX); YMEHHE Pa3lHyYarh SBICHHUS
IO ONHCAHMI0 HMX XapaKTepHEIX CBOMCTB M Ha OCHOBE OIBITOB, |
IEMOHCTPHPYIOIIHX AaHHOe (W3WdecKoe SBICHHE; YMEHHE Daclo3HaBaTh
TPOSBICHHE HM3YYSHHBIX (U3MYECKHMX SBIECHHHM B OKPYKAlOIIEM MHDE,

BBIJIE/SAA MX CYIIECTBEHHEIE CBOHCTBRA (IIPU3HAKH) ‘

BrnajeHde OCHOBAMH TOHATHHHOTO annapara W CHMBOIIHYECKOIO S3bIKa
GU3MKH M HCIONb30BaHHE WX U4 pelleHHs y4eOHBIX 3a1ad4; yMEHHE
XapaKTepU30BaTh CBOMCTBA Tel, (HM3WYECKWE SBIECHHMS M IPOIECCEH, |

MCTIONB3ys QyHIaMeHTAIbHEIE i SMIHPHICCKHE 3aKOHBI |

YMeHHe ONMCHIBATL HM3y4eHHBIE CBOMCTBA Tel M (QU3HYESCKME SBIICHHS,
HCIIONB3YS QH3HYECKHE BETMIHHEI

- - |
BrageHue OCHOBaMH METOJ0B HAYYHOTrO IMO3HAHHS C YIETOM COOMIONECHHS
npaBHiI 6€30MacHOro TpyAa: HabmoneHue QU3HYECKHUX ABICHHM:

yMEHHE CaMOCTOSTENBHO COOHMpAaTh SKCHEPUMEHTATBHYIO YCTAHOBKY H3
nauHoro Habopa 06OpyIOBaHMS 10 HHCTPYKIMH, OMKCHIBATE XOJ OIBITA U
3aIIHCHIBATE €TI0 PE3YJIbTaThl, GOPMYITHPOBATE BHIBOIEI, i
IpPOBE/ICHAE IPSMBIX ¥ KOCBEHHEIX H3MEpEeHWH (H3MYECKUX BETHIHH! |
yMeHMe  IIAHHPOBaTh  W3MEPEHHs,  CaMOCTOATENBHO  COOHpaTh \
SKCIIEPEMEHTANBHYIO YCTaHOBKY IO HMHCTPYKIIMH, BBIYHMCIIATH 3HAYCHHUE
BEJIMYMHEl U AHATM3HPOBATH MOTyYEHHEIE PE3YIBTATHl ¢ YUETOM 3aJaHHON |
HOIPEITHOCTH Pe3yIbTaTOB H3MEPEHHH; '
IIPOBEICHHE HECIIOKHBIX SKCTIEPAMEHTATIBHBIX HCCIICIOBAHHH; |
CaMOCTOATENLHO COGHpATh SKCIEPHMEHTANLHYI0 YCTAHOBKY H NPOBOMTE
WCCIEIOBAHHE MO0 MHCTPYKUMH, NPECTABISTh MOIYYCHHBIC 3aBHCHMOCTH




GU3MYECKHX BETWYMH B BHAe Tabmun ® TpadHWKOB, YYHTEIBATH
MOTPEINHOCTH, AEIaTh BRIBOIBI 10 Pe3yJIbTaTaM HUCCIIeI0BAHUA

ITornmanme XapaKTepHBIX CBOMCTB (H3MYECKHX Mopeneid (MaTepHalbHAas
TOYKa, abCOMOTHO TBEPIOE TENO, MOJAEIH CTPOSHHS Ta30B, XKHUAKOCTEH H
TBEPABIX TeJl, IUIAHETapHasA MOJENb aToMa, HyKJIOHHAd MOACTh aTOMHOTO
Apa) U YMEHHE IPUMEHAT UX I 00BICHEHHS (QH3UMIESCKUX ITPOIIECCOB

VYmenue 00BACHATE QU3UIECKUE IIPOLECCH M CBOMCTBA TN, B TOM YHCIIE H
B KOHTEKCTE CHTyalHi TNpakTHKO-OPHEHTHPOBAHHOIO XapakTepa, B \
YACTHOCTH, BBIABIATH IIPHYMHHO-CIEICTBEHHBIE CBI3M U  CTPOHTH |
0OBACHEHHE C OIOpON HAa W3yUeHHEIE CBOMCTBA (HM3WUECKWX SBICHUM,
(bu3nYeCcKHe 3aKOHEL, 3aKOHOMEPHOCTH ¥ MOZEIH

VYMeHHe pelnarh pacyéTHbIC 3a0a49u (Ha Oase 2 — 3 ypaBHEHHI), HCIIONL3Ys
3aKOHBEI H (OpMYIIEI, CRS3bIBAIOIMHE (HU3WIECKUE BEIMYHHBI, B YaCTHOCTH,
3aMHCHIBATE KPATKOE YCIOBHE 3aj1a4yM, BHIABIATH HEIOCTAIOIIKE AaHHBIE,
BHIOMpaTh 3akoHBI H (QopMynbl, HeoOXomumble mAns8 €€ peIIeHHd, |
HCIO/IB30BaTh CIPABOYHBLIC JaHHBIE, IIPOBOJUTH pacdETEl M OLEHHBAThH
PEATUCTHYHOCTE IOYYSHHOTO 3Ha4YeHMs (PU3MUeCKOM BEIMYMHBI, YMEHHE
ONPENENITh pPa3MepHOCTh GU3MYECKOH BENWYMHEI, IIONYYEHHOH IIpH
peleHrH 3a1a9n

VMeHue xapakTepH30BaTh IPUHIUILI IEHCTBAS TEXHHYECKHX YCTPOKCTB, B
TOM 4YHClle OBITOBEIX NPHOOPOB, M IPOMEIIUIEHHBIX TEXHOJIOTHYECKHX
IPOIECCOB 110 MX OMHCAHHMIO, MCIIONB3YS 3HAHUS O CBOMCTBAX QH3MIECKHX
ABJICHUH U HeoOXoMUMEIe HU3UYECKHE 3aKOHOMEPHOCTH

11

YMeHHe HCIONB30BaTh 3HAHUA O (U3MHYECKHX SABICHHAX B IOBCEIHEBHOH
Xu3HM Ui obecmedeHus Oe3omacHOCTH npd ofpammeHWH ¢ OBITOBBEIMH |
npubopaMH M TEXHMYECKHMH YCTPOMCTBAMH, COXDAHEHHs 3OpOBBS H |
COOIMIOIEHH HOPM 3KOJIOTHYECKOr0 IIOBEJICHMS B OKDYXKAIOIEH Cpere; |
NOHAMAaHKE HEOOXOAUMOCTH [PUMEHEHHS [OCTHXKCHHM OH3WKH H
TEXHOJIOTUH A pallMOHAIBHOTO IPHPOIOIIONIE30BaHUS |

OmeIT ToWcKa, npeobpa3oBaHHs M NpeACTaBleHHs HH(opMarmm
(GH3M9YECKOr0  COIEPXKAHWS C  HCIONBL30BaHHEM  HHGOPMAIMOHHO-
KOMMYHHKATHBHBIX ~TEXHOIIOTHH; YMEHHE OIEHHMBATh [OCTOBEPHOCTH |
IOTy4eHHOH MHAOPMAIMH HA OCHOBE HMEIOIIMXCS 3HAHMH H |
JIOTIOJTHATENBHBIX MCTOYHHAKOB; YMEHHE HCIIONB30BATh IPH BEINOIHEHHH
yaeOHBIX 33JaHdi HAYYHO-TONYJSIPHYIO JTEPATypy (OH3UYECKOro |
COJIEpIKaHMsl, CIIPABOYHEIE MAaTEPHAIIEI, pecypcHl ceTH MHTepHeT; BIajeHue
6a30BLIME HaBBIKAMH TIpeoOpa3oBaHHsS HH(GOpPMAIUMH M3 OJHON 3HAKOBOH
CHCTEMEI B ApYIYIO; yYMEHHE CO3/1aBaTh COOCTBEHHBIE IHCHMEHHEIE H |
YCTHEIE COOOIIEH st Ha OCHOBE HH(GOPMAITUH U3 HECKOIBKUX HCTOYHHKOB




IEPEYEHD 3JIEMEHTOB COAEPKAHMS, IPOBEPSIEMBIX HA OI')
O ®PU3UKE

IIpoBepaeMblii 3IeMeHT coaep:RanAs

Kon
1 MEXAHWYECKHUE SABJIEHHWA
11 Mexaunugeckoe prxeHre. Matepuainbras Touka. CacremMa 0TcyéTa. OTHOCHTENBHOCTE
 IBWKEHHS
‘ i PaBHOMepHOE H HepaBHOMepHOe aBiKeHHe. Cpenss ckopocTs. (DopMyma s \
- 1.2 perumcneHus cpenmeit ckopoctr: v = S/t
PasroMepHOe mpsiMonHiHeHHOe ABHKEHKE. 3aBHCHMOCTS KOODIMHATEI TE/A OT BPEMEHH |
B CJTy4Yae PaBHOMEPHOIO IPAMOIHHEHHOTO IBHKEHHUS: l
| | |
13 x)=x+uf i
| I'padukm  3aBHCHMOCTH OT BPEMEHHM JUIA IIPOSKIMH CKOPOCTH, HPOEKIHH
_ | TICPEMEIICHHUS, 1Ty TH, KOOPIUHATHI [IPH PaBHOMEPHOM NPSMOTHHEHHOM JTBHKEHHH f
| 3aBHCHMOCTE KOODIMHATEI Tela OT BPEMEHH B CiIydae paBHOYCKOPEHHOTO
5 IIPAMOIMHEHRHOTO IBHKECHHUS: :
SO=v s tran s
DopMyIIBL [7Ist IPOEKIMH ITEPEMEIIEHHS, IPOSKIHH CKOPOCTH M MPOEKIIHH YCKOPEHUS
IIPH PaBHOYCKOPEHHOM IPAMOTHHERHOM [BHKCHUH:
£
1.4 sx(f)=vgx-t+ax-3,
v 0=, a1,
| |
| - aH=canst,
02::2 - Uixz =2a,s,
| I'paduky 3aBHCHMOCTH OT BPEMEHH Ul IPOEKIMH YCKOPEHHS, MPOEKIMH CKOPOCTH, ‘
1 OPOCKIHH TNEPEeMENICHHA, KOOPJAMHATHI IIPH DPABHOYCKOPEHHOM IPAMOIHHENHOM 1
B JOBIDKCHHH 7 3
| Ceobonnoe mamenme. PopMmynsl, oOmuChHBaOmHe CBOGONHOE MafeHHE Tena IO |
|  BepTaKamH (IBHXEHHE TeNa BHM3 WM BBEPX OTHOCHTEJBHO IIOBEPXHOCTH 3eMIIH). |
I'padrky 3aBHCHMOCTH OT BPeMEHHM [ IPOEKIHH yYCKOPEHHS, TPOESKIHH CKOPOCTH H
l KOOPJHHATEI IIPH CBOGOIHOM Ia/IEHHH Tella II0 BEPTHKAIH |
| CxopocTh PaBHOMEPHOTO IBIKEHHAA Tela 10 0Ky KHOCTH. HanpasieHne cKopocTH.
QopMyna s BEMMCIGHHS CKOPOCTH HYepe3 PAMyC OKPYXHOCTH M IIEPHOX |

oOpalneHus:




22&‘2

3 ki

T

LlenTpOocTpeMHTENBHOE YCKOPEHHE. HanpaseHne HEHTPOCTPEMATENLHOTO YCKOPEHHUS. \
@opmyia I BEIYUCIICHHS YCKOPEHHUS:

17| PT¥F
18 | Cuna — BekTOopHas pusuueckas sennunHa. CIoKEHHE CHIT !
1.9 | sIsnenwe unepuum. [Tepssiit 3akon HeioTona :
= . o |
| . Bropoii 3axon Hetotona: i
- 1.10 ‘ F=m-a !
a i :
| . CoHamnpaBieHHOCTS BEKTOpa yCKOPEHHS Tela H BEKTOPA CHIIBL, JIEHCTBYIOIIEH Ha TENO
' BsamMoyelicTBHE TelL. Tperuii 3akon HeroToHa:
1.11 Flwﬁ:'—Fi-bz |
| | - A
‘ TperIe NOKOS ¥ TPEHHE CKOIbLKeHHA. DopMysia [Uid BHIMHCICHHS MOIYIA CHIIBI \
TPEHHS CKONbKEHHS:
L2 | ,p =u-N
- Hedopmanms Tena. Ympyrue u Heynpyrue nedopmanii. 3aKoH ynpyroi aedopMamuu :
5 " (3axoH I'yka): |
l a
113 | F=k-Al ;
o |
. | |
! | |
1.14 | BcemupHoe TATOTEHHE. 3aKOH BCEMHPHOTO TATOTEHHS:




m i- b 2
2
R
Cuna Tsoxectn. Yckopenre cBoGOIHOTO TaIEH .
@opMya [l BEIMHCIEHHES CHIIB! TSKECTH BOIH3H MOBEPXHOCTH 3emutn: F = mg.

Hemxenne muaner Bokpyr Connma. [leppas KocMEdecKas ckopocTh. HeBecoMocTh 1
IIEPErPy3KH

Fag-

Wmmynec Tena — BekTopHas (GpH3HdecKas BETHIHHA.

P=my

Wmmynse cuctems! Tern. VisMernenue ummynsca. UMITYIbC CHITEL

3aKOH COXPaHEHHUS MMITYJIbCA s 3aMKHYTOH CHCTEMEI TelT:
D=nmyy +m,b, =const

PeaxTiBHOE IBUKEHUE

1.17

Mexannyeckas pabora. PopMyia /IS BEIMACIEHHS PAGOTHI CHIIBL:

A=Fsoosex

Mexanngeckas MOITHOCTE:

:a
]
= | i

1.18

Kunetnyeckas u noteHnuansaas sueprus. ®opMya IS BEIMHCIEHAS KAHETHISCKOH

SHEPTUH:
5

E. =22
T2

Teopema o xuneTHgecKo# suepruu. GopMyna s BEIMHUCIEHHES TOTEHIHATBHOR
SHEPTHH Tella, MOIHATOTO
HaI 3eMien:;

E,=mgh

1.19

Mexanudeckas sHeprus:
.E = E E + E ?

3aKOH COXpaHeHHI MEXaHHIECKOH sHeprun. DopMyIIa [ 3aKOHa COXPaHEHHUA
MEXaHUYECKOH SHEPTHH B OTCYTCTBHE CHII TpeHus: E = const.
IIpeBpainenre MeXaHHIECKOM SHEPIHUY 1P HATAIMY CHITH TPEHUL.

1.20

IIpocTeie Mexanu3MEL «30J10TOE MIPaBUII0» MEXaHHKH.
Peruar. Moment cuner: M - FJ.

VYcoBre paBHOBECHS phlYara:




M+M,+..=0
IMomsu:xeEnt B HemoaBMKHEN 610KK. KITJI IIPOCTEIX MEXAHK3MOB,

n= —

Arpasencas

121

JlaBnenue TBEpaOro TeNA.

DopMyIia U BEMHCIICHHS JaBIECHHAS TREPIOrO Tena:
_F
=5
JlaBnenue raza. ATMochepHOe IaBIeHHE.
I'mapocraTrdeckoe aBinenne BHYTPH KUAKOCTH.

(I)opMyna JJLA BEMYHCIICHUS JaBICHHA BHYTPY KUIKOCTH:

D=pgh+p_,

1.22

3akon ITackams. I'napasmwgeckuit mpece

1.23

3axon Apxumena. QopMyia Iy ONpeeNICHHS BEITAIKUBAIOMEH CHIIEI, JEUCTBYIOMIEH |

Ha TEJI0, OTPYKEHHOE B KUIKOCTE WK T'as3;
Fa. =PEV

Ycnosue nnasaHug tena. [LaBanne CYJIOB H BO3IyXOIJIaBAHHE

Mexanugeckue KonebaHus. AMIUMTY/a, NEPHOL M 9acTOTA KONEGAHMI. @opmymna, |

CBA3BIBAIONIAd YACTOTY M ITEPHOJ KoneGanmii:

1
VETF

1.25

MatemaTHueckuift ¥ TPYKHUHHBIH — MAsTHHKH. IlpeBpamenre sHeprum mp

KoIeOaTenpHOM IBMKEHHH

1.26

3aryxaromue konebanus. Bemyxnennsie kone6anms. Pesonanc

Mexauuyeckue BomHEL [IpOONBHEIE U TIOTIEPEUHEIE BOIHBL. J[TMHA BONHE 1 CKOPOCTH

PpaclpoCcTpaHEeHUs BOIHEL:
A=p<T

3Byk. I'pOMKOCTh ¥ BBICOTA 3BYKa. OTpaykeHHe 3BYKOBOW BOJNHBI Ha TPaHHIE IBYX

cpen. Uudpaseyk u yasTpasByk

IIpaxmuyeckue pabomovi

Wsmeperwe cpe/iHel NIOTHOCTY BEMECTRA; apXUMEIOBOM CHITBL, KECTKOCTH IIPYKHHBI,
K03 bHIMEHTa TPEHHS CKOJBKEHHS; pabOTEI CHITHI TPEHHs, CHIIBI YIPYTOCTH, cpenrei

CKOPOCTH HBHKEHMA Opycka [0 HAKIOHHOM IUTOCKOCTH; yCKODEHHs Opycka Ipu

JABIKEHWM 10 HAKIOHHOH NJIOCKOCTH; 4acTOTBl M  IEpHola
MaTEMaTH4YSCKOI0 MagTHHKA, JacTOTElI H nepuonoa xonebanuit NPpYXHMHHOIO MassTHHKA,

Konebanui




MOMEHTa CHIIEL, JCHCTBYIOMIETO HA pEIYar; paGOTHI CHITEI YHOPYTOCTH IIPH MOIBEME
TPy3a C MOMOLIBIO HEMOABHAKHOIO OI10Ka; paGoTHI CHIIEI YIPYTOCTH IIpH IOABEME Trpy3a
C IIOMOIIBIO TIOABHKHOTO BII0KA. :
é . Hccnenosanme 3aBECHMOCTH apXEMENOBOH CHITBL OT O6BEMA HOTPYKEHHOM YacTH Tena
H OT IIIOTHOCTH XHIKOCTH; HE3aBUCHMOCTH BEITAJIKHBAIOIIEH CHJIBI OT MACCEL Tella;
| CHUIBI TDEHUS CKOJIBKCHHS OT CHJIbl HOPMaJIbHOTO JABIIEHHS ¥ OT pojia ITOBEPXHOCTH;
| CHIIBI yNIDYTOCTH, BOSHHMKAIOIIEH B IPyXWHE, OT CTeneHdu aehopManuu TIPY KHHEL,
. YcKOpeHHs 6pycka oT YI/la HaKJIOHa HAMpPaBIAIONICH; IepHoa (JacTOTH) KoNebaHuii |
HUTHHOTO MadTHAKA OT IVIMHBI HUTH; NEPHOZA KoleOaHui mpyXKUHHONO MAasTHHKA OT |
; | MacChl Ipy3a H JKECTKOCTH IIPYXHHBI, HMCCIEIOBAHHE HE3ABHCHMOCTH nepHona |
5 | KoneGaHWil HHUTSHOTO MASTHHKA OT Macchl rpysa. IIpoepka ycrnoBust PaBHOBECHS |
‘ __perdara 1

, . Dusuyeckue senenus 6 npupoae HpHMepBI IOBHKEHHS C pasmrqﬂmm CKOPOCTAMH B |
| KMBOH W HEXXHBOH MPHPOJIE, NEHCTBHE CHIEI TPEHUS B IIPEPOJE ¥ TEXHHUKE, TPHIHBEL H |
130 OTJHMBEI, NBHXECHHE IlaHET CONHEYHOH CHCTEMEI, PEaKTHBHOE IBMKCHHE AHBBIX |
| - OpraHW3MOB, DBIYalH B TElle YeTOBEKA, BIHSHHE aTMOC(EPHOTO [JABIEHHS HA HHUBOM |
- OPTaHH3M, IUIaBaHHE pHIO, BOCHDHATHE 3BYKOB KHBOTHBIMH, 3€MIIETPACEHHE,
| CeliCMIYECKHE BOJIHEL IyHaMH, 5X0 !

| - Texnuyecxue ycmpoucmea: CUHIOMETp, HATYMKH TIONOKEHHS, pacCTosHUA H

YCKOPCHHsl, TMHAMOMETP, IOJIMITHAKH, PAKEThI, PhIYar, OABMXHBIL 1 HeHO,E[BH}KHLIH ‘

1.31 OJIOKM, HaKJIOHHAS IIOCKOCTE, IPOCTBIC MEXaHU3MBI B OBITY, cooBImaromuecs cocy);m, |

| YCTPOMCTBO BOZIONPOBOJA, THAPABIHICCKH TIpECC, MaHOMETp, GapoOMETp, BEICOTOMED, |

: TIOPIIHEBOH Hacoc, > @PEOMETD, SXONIOT, HCTIOIB30BAHKE YIBTPa3ByKa B GbITY 1 TEXHUKE '
2 TEIIJ'IOBBIE HBIIEHHH

\ OcHOBHEIE TONOXEHES MOJIEKYIIPHO-KHHETHYECKOH TEOPHH CTPOESHHS Bemecma.w‘

2.1 | Mopenun  TBEPOOrO, KUAKOTO © razoo0pasHOro  COCTOSHHIA BEIIECTRA. |
- Kpucrammaeckne u amopbubie Tena

|
!  JlBmkenue wactHn BemecTBa. CBA3h CKOPOCTH JBH)XCHHS YacTHI] C TEMIEPaTypolf. |
BPOYHOBCKOG ABHXKEHUE, THDDY3Hs

23 CmayuBaHHE H KAUIIAPHEIEC SBICHUS

24 Temnoroe PacIIMpEHHE H CKATHE

2.5 | Temmosoe paBHOBecHe

 BuyTpennsas sueprus. Paﬁo'ra H Tennonepenaqa Kak cnoco651 H3MEHEHHS BHYTpCHHeI;‘

SHEPrUH

| 2.7 Buarr Tennonepenaumn: TEIIONPOBOAHOCTD, KOHBEKITHS, H3TyYEHHE 7 ‘

Harpepanue u oxnaxnenne ten. KoMHYecTBO TEILIOTEL VY nenpHas TEInoEMKOCTE:

O—cm(z‘z —-z‘l)

i - 3aKOH COXpaHEHHS SHEPIHH B TEIIJIOBBIX npoueccax YpaBHeHHe TEIIOBOTO 6aJ1cha

@ +0, + ..,-0 |

\ 2.10 } I/IcnapeHHe H KOHJICHC&IIHH. WsmMeHeHue BHyTpEHHEH SHEPrUM B IPOLECCe HCTIApEHHS |




u KoHZieHcaluy. Kunenue sxuaxocT. Y aenbHas Temnota napoobpasosanus: L = Q/m

BnaxnocTs Bo3myxa

ITnasnenue u kpucTamTH3anmyus. V3MeHeHWe BHYTpeHHeH SHEpIHH IPH ILTABICHHH H
KPUCTA/M3alHMH. Y IeTbHAS TEIJIOTa IIIaBIICHHS:

|
_0 |
| m
o013 BHYTpeHHss SHEPrUs CTOpaHHMs TOIIHBA. YIe/bHAS TEIIIOTa CTOPAHHMA TOILIMBA: § = |
| - O/m
| 2.14 | IIpuamAne paboTs! TemmoBkx aeuratenei. KI1J] Temmororo asurarens
| IIpaxmuueckue pabomui
i WsMepenne ynempHOM TEINIOEMKOCTH METAJTHIECKOrO OUIIHHAPA;, KOIMYESCTBA
= | TENIOTHI, TIONTY4EeHHOTO BOZOH KOMHATHOM TEMIIEPaTyphl (DHKCHPOBAHHOM MACCHI, B
i 515 KOTOpYIO omymen HarpeThli LMIMHAD; KOMMYeCTBa :renno*rm, OTIAaHHOTO HarpeTmf
IUIMHIPOM, TIOCTIE OIyCKaHHI €r0 B BOJY KOMHATHOM TeMIIEpaTyphl; OTHOCHTEILHOM
BIIQKHOCTH BO3/[yXa; y[EIbHOH TEILIOTHI IUTABIEHHS Jbaa. MccnenoBanne H3MEHEHUS
TEMIEPATYPEl BOJABI IPH pA3IMYHBEIX YCIOBHAX; SBICHMS TEIIOOOMEHA MpH
CMEIIMBAaHUK XOOJHOM H rOpA9eH BOJIBI; IPOIECCa HCTIapeH s ]
- Dusuueckue A61eHUL 6 NPupoOe. TOBEPXHOCTHOE HATSKEHHE M KAIMIUIAPHBIC SBICHAS
216 = [pUPOZE, KPUCTAIBI B mpupone, u3nydeHHe ConHIa, 3aMep3aHHe BOJOEMOB, 1
' MOpCcKHe OpH3El; 00pa3oBaHKE POCHL, TyMaHa, HHES, CHEera - )
Texnuueckue ycmpolicmea: KaNWUISpE, NPUMEPHl HCIOTB30BAHMS KDPHCTAILUIOB, I
2.17 | XUAKOCTHBIH TEPMOMET, HATYMK TEMIIEPATyPHI, TEPMOC, CHCTEMA OTOILIEHHS [OMOB,
THTDOMETPBI, ICHXPOMETD, TapoBas TypOHHa, IBUIaTeNh BHYTPEHHETO CrOPAHHs |
3 SJIEKTPOMATHUTHBIE SIBJIEHUA
3.1  DnexkTpusamms Tel. JBa BH/Ia DTIEKTPHYECKHX 3apsIIOB
3.2 | BsaumopelicTBHE 3apsuKeHHBIX Tell. 3akon KyroHa
3.3 | 3aKoH COXpaHEHHs JIEKTPUIECKOTO 3apsa
34 Onextpudeckoe  mone. HanpskEHHOCTE  SIEKTPHYECKOTO  IOJIS. Mpuanmn
| CynepUO3WIMH 3IEKTPHICCKHX I10JIeH (Ha Ka9eCTBEHHOM YPOBHE) ]
‘ 35 Hocuremn omekTpuueckux 3apsjgos. JIeHCTBHe  SNEKTPHYECKOr0 TIONA  Ha ‘
L ’ SIIEKTPHYECKHE 3apsAabl. I[pOBOHUKY U IUAITEKTPHKH - }
| HocTosHupli 3nexkTpuyeckuii TOK. JleficTBUs snexTpHdeckoro Toka. Crmia ToTa.}
3.6 = Hampsokerue. i
I=q/t, U=A4/4 ‘
3.7 ‘ ONEKTPHYECKOE CONPOTHBIICHHE. Y IENBHOE SIEKTPHYECKOE COMPOTHBIEHHE: |
| - R=pl/S i
L_&S \ 3akon Oma g yyacTka snekTpudeckoi nemu: [ = U/R
| IlocnenopatensHOE COEMHEHHE TIPOROTHAKOB:
39




Hapaﬂnem:Hoe COE€IHHEHNHE NPOBOAHHUKOR PAaBHOI'O COIIPOTUBICHHUS: ‘

U=UyI=I+L;R= R’

CMemaHHBIEe COeTMHEHHS TPOBOIHEKOB

Pa6ota 1 MomHOCTE 3nekTpudeckoro Toka. A = Ult, P = Ul '

3axon Ixoyns — Jlenmna:

O=1%R-t

Omnsir Dpcrena. MarHuTHOE OJIE HPSMOrO IIPOBOJHKMKA C TOKOM. JIMHMA MATHUTHOH |
HHTY KI[HH : !

Mar HHTHOG I'IOJIG IMOCTOAHHOI'O MarHHMTa. BSEI.HMO,ZLGKCTBPIG IIOCTOAHHEIX MarHuTOB

,HEHCTBHC MAargfdTHOI'O II0JIA Ha IIPOBOJHHK C TOKOM

Omnsrrer @apanest. fBnenue snekrpomMarauTHOM HEAyKIMy. [Ipapuio Jlenna

H3mMepeHHe 31€KTPHIECKOTO CONPOTHUBIEHHS PE3UCTOPA; MOMIHOCTH 3IEKTPHYECKOTO |

UccnenoBanre 3aBHCHMOCTH CHIIBI TOKa, BOSHHKAIOIMETO B IIPOBOJTHHKE (pGBHCT()pEI,
JIB.MHO‘-H{a), OT HaIPsXKCHHA Ha KOHIaX ITPOBOJMHHKA, 3aBUCHMOCTH CONPOTHBIICHHS OT
JJIHHBI  OPOBOOHHKA, INIOMAMHA €ro TIIONEePEYHOro CCYCHHSA M YICIBHOTO |

IlpoBepka mpaBuia I 3IEKTPUYESCKOTO HANPSKEHHS MPH  IIOCIEIOBATENHHOM |
COEIMHEHHM [IPOBOJHMKOB; IpaBHIa JUII CHIEl DJIEKTPUYECKOTO TOKA TIPH
NapaUIebHOM COSIUHEHHH IIPOBOIHUKOB (PE3NCTOPEI | JIaMIT09Ka)

Qusuyeckue AeleHus 6 npupode: DIEKTPHYECKWe SBIEHHS B  arMmocdepe,
3NIEKTPHYECTBO JXKMBBIX OPraHW3MOB, MarHUTHOE IIONIe 3eMJIH, Jpei} IOIFOCOB, POJIb
MarHATHOTO TIOJIA VIS KU3HU Ha 3eMIle, IOISIPHOE CHSIHHUE 1

Texnuueckue ycmpoiicmsa: SNEKTPOCKOIL, aMIEPMETpP, BOIBTMETP, PEOCTAT, CUETUHK
SNEKTPHYECKON  SHEPIHHM, SJIEKTPOOCBETHTENbHEIE NPHOOPE, HArpeBATENbHEIE
JIEKTPONPHOOPE! (IpHMEPEI), DNEKTPHYECKHe IIPEeJOXPAHUTENH, 3JIEKTPOMATHHUT,
3JIEKTPOABHTATENb IIOCTOSHHOIO TOKA, TEHEpaTOp MOCTOSHHOTO TOKA

DneKTpoMarHuTHEIE BOMHEL [1Ikana 31meKTpOMAarHATHEIX BOJIH

JlyueBas Monens cBeta. [IpsaMoiiHeHOe pacpoCTpaHeHHE CBETa

3akoH oTpaxeHHus cBeTa. IImockoe 3epkaio '

IIpenomnenwre cBeTa. 3aKOH IPETOMIICHHS CBETA l

JInnza. Xon nyuqeit B muH3e. @oxycHOe paccTosuue TUH3bL ONTHYECKas CHia JTHH3BL

I'7a3 xak onTHYeckas CHCTEMA. On'mqecmae npn60p51

IIpaxmuueckue pabomul ‘

312

- 3.13 |

| 314

| 313 |
| IIpaxmuueckue pabomuvl
| TOKa; pabOTHI 3EKTPHIECKOTO TOKA.
|

3.16 |
COIIPOTHBIICHH.

I

| |

| 317

3.8

5__3_19

320

E=0

| 322]

3.23 | Jlucmepcus cpeTa

24 p-yr

| 325

\ ]

| 3.26i

 #i#Par###IsMepeHre ONTHIECKO} CHIIEI COOMpaIOMIE TMH3bI; (POKYCHOTO PACCTOSHMAS \




YYEBHO-METOIUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O TIPOITIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI 1JI51 YYEHUKA

METOAUYECKHUE MATEPHAJIBI IJI51 YYUTEJIS

HHAPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET



