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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uKe Ha YpPOBHE OCHOBHOrO OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUH M TpeOOBaHMK K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM ypOBHE OCHOBHOI 00pa30BaTesIbHOM
nporpammsl, npenacrasieHHbIXx B PI'OC OO0, a Taxke ¢ yu€toMm (enepanpHOil paboueil mporpamMMbl
Bocniutanus v Konuenmuu npenoaBanus yueonoro npeamera «Dusnkay.

[Iporpamma mo ¢u3uke Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHW M TpeOOBaHMH K pe3yiabTaTaM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOH 00pa30BaTeIbHOMN
nporpammsl, npencraBieHHbIX B @I'OC OO0, a Taxke ¢ ydetoM (enepaabHOW pabdoyeil mporpaMMBI
BOCIIMTAHUS ¥ KOHLICTINH MTPEToIaBaHus yueOHoTo npenmera «Dusnkay.

Copepxanue mporpaMMbl 1Mo (U3WKE HANPaBICHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOMN
IrPaMOTHOCTH OOY4YaIOIIMXCS U OPraHU3alMI0 U3ydyeHUs (QU3MKHU Ha JEesTeIbHOCTHON OCHOBE. B mporpamme
o (U3UKE YYUTHIBAIOTCS BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpeAMETHBIM pe3yJabTaTaM OO0y4eHHMs], a TaKXKe MEXIPEIMETHBIE CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOTI'O 00111er0 00pa3oBaHUsl.

[IporpamMma no ¢u3uke ycTaHaBIMBAET pacHpeesieHne yueOHOro Marepuana o rojaM ooyueHus (1o
KJlaccaMm), IpeiaraeT NpUMEpHYIO MOCIeI0BaTeNbHOCTh U3YyUEHHs] TEM, OCHOBAaHHYIO Ha JIOTMKE pa3BUTHUS
MIPEIMETHOTO COJEPKAHUS U y4eTe BO3PACTHBIX OCOOCHHOCTEHN 00ydaromuxcs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbI0 OKa3aHUS METOJUYECKOW MOMOIIM YYHUTEIIO B
co3gaHuu paboyel mporpaMMBbl 10 y4eOHOMY MIPEIMETY.

®u3rKa ABISAETCS CUCTEMOOOPA3YIOIINM IS €CTECTBEHHOHAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIBKY
(br3UYeCcKue 3aKOHBI JISKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX XUMHEH, ON0I0THEeN, aCTpOHOMUEH
n ¢usznyeckoil reorpadueif, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO KapTHHY MHpa, IPEIOCTABIISET
HauOoJsiee sACHble 00pa3lbl NMPUMEHEHUs HAy4HOTO METOJa IMO3HAHUSA, TO €CTh CIO0CO0a IMOJy4eHHs
JIOCTOBEPHBIX 3HAHUH O MUE.

Opnna w3 TIIaBHBIX 3a7a4 (PU3UYECKOTO 00pa30BaHUS B CTPYKType oOmiero oOpa3oBaHHs COCTOUT B
(opMHUPOBaHUN €CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpECa K Hayke y 00yJaroImuxcs.

N3yuenue ¢pu3nku Ha 6a30BOM ypOBHE IPEIIOIaraeT OBJIaJCHHE CIEAYIOIIUMU KOMIETEHTHOCTAMY,
XapaKTePU3YIOIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb:

® HAy4YHO OOBACHATH SIBJICHUS,

® OIICHUBATh U IOHUMATh OCOOEHHOCTH HayYHOTO UCCIIEI0OBaHMS;

® UHTEPHPETHUPOBATh JAHHBIE U UCIOJIb30BATh HAYYHbIE IOKA3aTEIbCTBA IS TIOJIY4EHUS BEIBOJOBY.

Ienn u3ydeHuss Gpu3MKM Ha ypOBHE OCHOBHOIO OOIEro 0oOpa3oBaHUS ONpEAETICHbl B KOHLENIUU
npernojaBaHus yueoHoro npeamera «Pusukay» B 00pa3oBarenbHbIX opranusanusax Poccuiickoit @enepanum,
peann3yoLX OCHOBHBIE 00111€00pa30BaTeIbHbIE IPOTrPAMMBI.

Lenu nzyyenus Gpu3nKu:

e @puoOpeTeHHe HHTepeca M CTPEMJIEHUS OOYdYalOUIMXCsl K HAaydyHOMY M3Y4YEHHUIO IPUPOJIbI,

pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MPEACTABJIECHUI O HAYYHOM METOJE MO3HaHMUA M (OPMHUPOBAHUE HCCIIEAOBATEIBCKOTO
OTHOILIEHMSI K OKPYKAIOIIUM SIBJICHUSM;

e (opMupOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysibTaTa U3y4eHUs OCHOB CTPOEHUS MaTepuu U
(byHIaMEHTaJIbHBIX 3aKOHOB (PM3UKHY;

e (opMupOBaHME MPEACTABIECHUM O poiau (U3UKU Ui pa3BUTHS APYIMX E€CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTUH;

® pa3BUTHE MPEJICTABICHUH O BO3MOXHBIX cepax Oyayuied npodeccCHOHaIbHON NesTeIbHOCTH,
CBSI3aHHOM C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY 00YUYEHHUIO B 3TOM HAIIPaBJICHUH.

JlocTibKeHre ATHUX LeNied MmporpaMMbl MO (HU3MKE HAa YpOBHE OCHOBHOrO OOIIero oOpa3zoBaHUs
o0ecrieynBaeTcsl pelIeHUeM CIeAYIOIUX 3a1ay:



e puOOpeTeHHWE 3HAHUK O JUCKPETHOM CTPOCHHM BEIIECTBA, O MEXAaHUYECKHX, TEIUIOBBIX,
ANIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e TMpUOOpPETeHHE YMEHUN OMUCHIBATH U OOBIACHATH (U3UUYECKUE SIBJICHUS C HCIIOIH30BAHUEM
MMOJIyYCHHBIX 3HAHU;
® OCBOCHHE METOJIOB PEHICHHUS MPOCTEUIINX PACUETHBIX 3a1a4 C HUCIHOJIb30BAaHUEM (PUINUCCKUX
MOJIeJIeH, TBOPUYECKHUX M MPAKTUKOOPHUEHTHPOBAHHBIX 3a/1a4;
e pa3BHUTHE YMCHHI HAOIIO/IATh MPUPOIHBIC SBJICHUS M BBITIOJIHATH OIBITHI, TJAOOpATOPHBIE PabOTHI
Y KCIIEPUMEHTAJIbHBIE UCCIICIOBAHUSI C UCTIOJIb30BAHUEM U3MEPUTEIBHBIX TPHUOOPOB;
® OCBOCHHE NMPUEMOB pabOTHI ¢ HH(pOpManuel (U3NIECKOTO COACPKAHMS, BKITFOUas HH()OPMAIIHIO O
COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHATU3 U KPUTHIECKOE OIICHUBAaHUE WH(OPMAITUH;
® 3HAKOMCTBO cO cdepamu TPO(HECCHOHATBLHOW JAEATEIBHOCTH, CBS3aHHBIMH C (QH3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMH, OCHOBAaHHBIMH Ha JOCTHKEHHSIX (PU3HMUECKOIN HAYKH.
OO61iee yuCio 4acoB, peKOMEHIOBAHHBIX IS U3YYeHUsS] (GU3HKK Ha 0a30BOM ypoBHE, — 238 4acoB: B
7 xnacce — 68 yacoB (2 yaca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Hezen0), B 9 kinacce — 102 yaca (3
Jaca B HEJIEIIO).

[Ipennaraempiii B mporpamme 1o (¢u3MKe MepedeHb JIabOpaTOpPHBIX pPabOT M ONBITOB SIBISETCS
pEeKOMEHAATEIbHBIM, YUUTENb JeJIaeT BbIOOP IPU MPOBEACHUU JIAOOPATOPHBIX PAOOT M OMBITOB C YYETOM
WHIUBUAYAIbHBIX OCOOCHHOCTEH 00ydaronuxcs, CIHCKa SKCIEPUMEHTANbHBIX 3aJaHUM, MpeasiaraéMblX B
pamMKax OCHOBHOTO rOCY/IapCTBEHHOIO dK3aMeHa Mo (PU3UKe.

COILEP KXAHUE OBYYEHUA

7 KIIACC
Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOLIEr0 MUpa.

®usnka — Hayka o npupoje. SABneHus npupoabl. OU3NUECKUE SBICHUS: MEXaHUYECKHE, TEIUIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBHIE, 3BYKOBBIE.

®dusndeckue BenuuuHbl. M3Mmepenue ¢usznuecknx BenumunH. Ousnueckue mpuodopsl. [lorpemHocTs
n3MepeHui MexayHapoHasi CUCTEMa €IMHULL.

Kak ¢wusuka u [pyrue ecrecTBEHHble HAayKd M3y4yaroT MpHpody. EcTecTBeHHOHAy4YHBIH METO.
MO3HAHUs: HAOJI0IeHNE, TOCTAHOBKA HAYYHOTO BOIIPOCA, BBIIBH)KEHUE TUIIOTE3, IKCIIEPUMEHT IO MPOBEPKE
runores3, o0bsicHeHNe HabmonaeMoro sBiaeHus. Onrucanue GU3NYECKUX SBJICHUN C MOMOIIBI0 MOIeei

Jemoncmpayuu.

1. MexaHnueckue, TEIJIOBBIE, JIEKTPUIECKUE, MATHUTHBIE, CBETOBBIEC SIBJICHU L.

2. ®usnueckue MpuOOPHI U MPOLEAypa MPSMBIX U3MEPEHUN aHATOTOBBIM U IU(PPOBBIM TPUOOPOM.

Jlabopamopnwie pabomuol u onvimel.

Omnpenenenne HeHbI JeNIeHUs KAl U3MEPUTEIBHOTO pudopa.
N3mepenue pacctosHUiA.
N3mepenune o0bEMa JKUAKOCTH U TBEPIOTO Tea.
Onpeznenenue pa3MepoB MaJIbIX TEJ.
N3mepenune Temneparypsl Py MOMOILH KUAKOCTHOTO TEPMOMETPA U IaTUYUKA TEMIIEPATYpPHI.
[IpoBenenue wuccneaoBaHUs MO MPOBEPKE TUIOTE3bI: JANbHOCTh MOJETA MIAPHUKA, MYHIEHHOTO
TOPU30HTAIIBHO, TeM 00JIbIlIe, 4YeM 0OJIbIlle BHICOTA MYCKa.
IlepBoHaYaJIbHBIE CBEICHHUS 0 CTPOCHMH BelleCcTBA.

Crpoenue BeliecTBa: aToOMbl M MOJIEKYJbl, MX pa3Mmepbl. OMNbIThL, J0KA3bIBAIOIINE JHUCKPETHOE
CTPOEHHE BEIIECTBA.

JIBrxenue vactull BenlecTBa. CBsi3b CKOPOCTH JBHMIKEHMSI 4acTHI] ¢ Temmeparypoil. bpoyHoBckoe
nBukenHne, quddysus. BzanMoaelicTBre YacTUIl BEIIECTBA: MPUTSKEHUE U OTTaJIKUBaHUE.

o Uk wnNeE



ArperatHble COCTOSIHUSI BEIIECTBA: CTPOCHUE T'a30B, KUAKOCTEH U TBEPABIX (KPUCTAIUIMYECKUX) TEll.
B3anMocBs3bp Mex/1y CBOMCTBaMU BEILIECTB B Pa3HBIX arperaTHBIX COCTOSIHUSX U UX aTOMHOMOJIEKYJISIPHBIM
ctpoeHueM. OCOOCHHOCTH arperaTHBIX COCTOSIHUN BOJIBI.

emoncmpayuu.

1. HaOmonenne GpOyHOBCKOTO JBMKEHHUSL.

2. HaGmonenue nuddys3un.

3. HaGmronenue siBneHUH, 0OBSICHAIOMNXCS MPUTSHKEHUEM WA OTTAJTKUBAHUEM YaCTHI] BEIICCTBA.

Jlabopamopnuie pabomul u onvimol.

1. Oruenka quamerpa aToMa METOJIOM PSIOB (C HCIOIb30BaHueM (poTorpaduii).

2. OnpITHI 110 HAOTIOJICHUIO TETNIOBOTO PACIIMPEHUSI TA30B.

3. OnsITHI 0 OOHAPYKEHUIO IEUCTBUS CHJI MOJIEKYJISIPHOTO MPUTSKECHHUS.

JBu:keHMe U B3aUMO/IelicTBHE TeJl.

Mexanuveckoe nBwkeHue. PaBHomepHoe u HepaBHOMepHOe nBikeHHe. Ckopocth. Cpemnsis
CKOPOCTh MPY HEPAaBHOMEPHOM JIBIDKCHHH. Pacder myTu ¥ BpeMeHU JABUKEHUSI.

SBnenue wHepuuu. 3aKOH WHEPHUH. B3aumMmoneicTBHe Tel Kak MPUYMHA W3MEHEHHS CKOPOCTH
IBWKeHUs Tesl. Macca kak Mepa nuHepTHOCTH Tena. [moTHoCTh BemecTBa. CBsI3b INIOTHOCTH C KOJTMYECTBOM
MOJIEKYJ B €IMHUIIE 00beMa BEIECTBA.

Cuita kak XapakTepucTHKa B3auMoerucTBrs Ten. Cuma ynpyroctu u 3akoH ['yka. V3mepenue cuiel ¢
MMOMOIIIBIO TUHAMOMeETpa. SIBJieHHe TATOTEeHUs M cuia TsokecTu. Cuila TsDKeCTH Ha Jpyrux IiaHeTax. Bec
tena. HeBecomocTh. CloXeHHE CUJI, HAlpPaBJICHHBIX MO OJHOW mpsimoil. PaBHopeicTByromas cwi. Cuna
TpeHus. TpeHue CKOBKEHHS U TpeHUe TToKos. TpeHne B Mpupoie U TEXHUKE.

Hemoncmpayuu.

Habmionenne MexaHu4ecKoro JIBHKEHHS Tela.

N3Mepenne cCKopoCcTu MPSAMOJIMHENHOTO ABUKECHHUS.

Habmionenue siBjaeHUs] HHEPIUH.

HaGnronenne nasmMeHeHus CKOPOCTH MPH B3aMMOICHCTBHUH TEJl.

CpaBHeHHE Mace M0 B3aUMOJICUCTBUIO TE.

CroxeHue cuil, HalpaBJICHHBIX IO OJHOW MPSIMO.

Jlabopamopnwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO  JBM)KEHMsI (IIapuKa B KUAKOCTH, MOJETHU
AIIEKTPUYECKOTO0 aBTOMOOUIIS M TaK Jlanee).

oukwnNeE

2. OmnpeneneHue cpeaHe CKOPOCTH CKOIBKEHHS OpyCcKa WM IIapyKa 10 HAKJIOHHOM IIOCKOCTH.
Omnpenenenye MIOTHOCTH TBEPOTO TeEa.
4. OnbIThl, JAEMOHCTPUPYIOIIME 3aBHCUMOCTh pacTsHKeHus (nedopManui) MOpPYKUHBI  OT
MIPUJIOKEHHOMN CHIIBI.
5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tella M XapakTepa
COTIPHKACAIOIIUXCS TTOBEPXHOCTEH.
JlaBJienre TBEPABIX TeJ, }KMIKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbILIEHUSI U yBENUYECHUS JaBiieHud. J(aBneHue ra3a. 3aBUCUMOCTh JIaBJICHHS
raza oT oOwrema, Temmepatypsl. [lepenada maBieHHs] TBEpAbIMH TellaMH, XKHAKOCTSIMHU W ra3aMu. 3aKOH
[Tackans. [THeBMaTHUecKHe MaIIMHBI. 3aBUCUMOCTh JABIEHUS JKUIKOCTH OT TIyOHHBI. ['MapocTaTuueckuit
napanokc. Coobmaronuecs: cocynsl. ['uapaBindeckue MeXxaHu3MBbl.

Atmocdepa 3emun u atmocdepHoe naBieHHe. [IpUUMHBI CyliecTBOBaHUS BO3AYIIHOW OOOJOYKH
3emnu. OnbiT Toppuueru. U3mepenue atMochepHOro naBieHHs. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! ajs u3MepeHus aTMOCPEepHOTO TaBICHHUS.

JleiicTBHe KUIKOCTH U Ta3a Ha MOTPY)KEHHOE B HHUX TeNo. BrITanmkuBaromas (apXuMmenoBa) CHIIA.
3akoH Apxumena. [InaBanue ten. BoznyxomninaBanue.

Jemoncmpayuu.

1. 3aBHCHMOCTbH JIaBJIEHHUS raza OT TEMIEPaTypBhI.

w



o vk wnN

Ilepenada naBineHUs )KUIKOCTBIO U Fa30M.

CooOmmarommuecst COCy/Ipl.

I'mppasinueckuii nmpecc.

[IposiBnenue neicTBHst aTMOC(HEPHOTO JaBICHUSL.

3aBUCHUMOCTh BBITAJIKUBAIONICH CHJIBI OT O0BbEMa MOTPYKEHHOW YacTH Tejla W IUIOTHOCTH
YKUJIKOCTH.

PaBeHCTBO BBITANKUBAIOIIEH CUJIbI BECY BBITCCHEHHOM KUIKOCTH.

VYcnoBue miaBaHMs TE: IUJIABAHUE WJIM TOTPYKEHHE TEJN B 3aBUCHMOCTH OT COOTHOUICHHS
IUIOTHOCTEW TeJIa U JKUJIKOCTH.

Jlabopamopnuie pabomul u onvimel.

1.
2.
3.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa NOrpyKEHHOM B )KMJIKOCTh YacCTH TeEJa.
Onpenenenre BbITAIKUBAIOIIEH CUITBI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B JKUIKOCTb.
[IpoBepka HE3aBUCHUMOCTH BBITAJIKUBAIOLIEH CUIIbL, IEHCTBYIOLIEH HA TEJIO B dKUAKOCTH, OT MaCChI
Tena.

OnepIThI, AEMOHCTPUPYIOIINE 3aBUCHMOCTbh BBITAJIKUBAIOIIEH CHJIBI, JEHCTBYIOLIEH Ha TEIO B
KHUAKOCTH, OT 00BbEMA MOTPYKEHHOM B KUIAKOCTh YACTU TEJA U OT IJIOTHOCTHU KHJIKOCTH.
KonctpynpoBanue apeomerpa WM  KOHCTPYMPOBAHME JIOJKM M ONpelIeleHue  eé
Irpy30I0AbEMHOCTH.

PaGora u MOIHOCTB. JHEpPrus.

Mexanudeckast pabota. MOIHOCTS.

[IpocTeie MexaHW3MBI: pbIuar, OJIOK, HAKJIOHHAS IUIOCKOCTh. [IpaBmiio paBHOBecHs pbIyara.
[IpuMeHenne mpaBmiIa paBHOBECHS phiuara K OJOKy. «30Ji0To€ TpaBuiao» MexaHuku. Koaddunment
nose3Horo AevictBus (nanee — KI1J1) mpocteix Mexanu3moB. [IpocTeie MeXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckasi sHeprusi. Kunernueckas v moTeHUManbHas sHeprus. [IpeBpaiienue ogHOro BHUAA
MEXaHHUYECKOW PHEPTUHU B APYTroi. 3aKOH COXPAHEHUSI SHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1.

[Ipumepbl NPOCTHIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1.

2.
3.
4.
8 KUIA

Onpenenenrne paOOThl CUIIBI TPEHUS NPU PABHOMEPHOM JABM)KEHHUU TeJa MO TOPU30HTAIBHOMN
MTOBEPXHOCTH.

HccnenoBanue yciioBuii paBHOBECHS pblyara.

N3amepenne KIIJI HakKIOHHON IJIOCKOCTH.

I/I3yquI/Ie 3aKOHa COXpaHCHUA MEXaHH4YeCKOM OHCPIruu.
CC

TenioBble ABJIEHHUS.

OCHOBHbBIE MOJIOKEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOpUH CTPOECHMS BellecTBa. Macca U pa3mepbl
aTOMOB M MOJIEKYJ. ONbIThI, HOATBEPKAAIOIINE OCHOBHBIE MOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, JKUIKOTO U ra3000pa3HOro COCTOSIHUM BemlecTBa. Kpucrammnueckue u aMopgHbIe
tena. OOBsICHEHHE CBOMCTB Tra3oB, XKUAKOCTEH U TBEPABIX TeI HAa OCHOBE TMOJIOKEHUH MOJIEKYISIPHO-
KHUHETH4ecKoi Teopuu. CMauynBaHue U KalWUIAPHBIE sIBJIEHUS. TemioBoe pacliupeHue u ckaThe.

Temmnepatypa. CBsA3b TeMmeparypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHUS 4YacTHll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHUsT BHYTPEHHEW SHEpruu: TeIuiornepeaadya M coBeplieHue padoTel. Bumabl
TEIUIOIEPEIauu: TEIUIONPOBOIHOCTb, KOHBEKIIMS, U3TyYEHHUE.

KonudectBo TeroTel. YaenbHas TEIIOEMKOCTH BellecTBa. TermiooOMeH U TEIUIOBOE paBHOBECHE.
VYpaBHenne TtemnoBoro Oamanca. [lmaBieHwe W OTBEpACBaHHE KPHUCTAUIMYECKUX BEIIECTB. YJelbHas

TCIIJIOTa

IIJIaBJICHU . Hap006p3.30BaHI/IC N KOHACHCAIIM:. I/IcnapeHHe. Kunenne. VYaenpHas TeIIoTa

napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUTIEHHS OT aTMOC(HEPHOTO JaBICHHUS.
Bnaxxnocts Bo3ayxa.



OHeprus ToIMBA. Y iebHasl TEMJI0Ta CTOPAHHUSL.
[Mpunuunsr pabotel TermoBbix asurareneit KIIJ[ temmoBoro asurarens. TemsoBble ABHTaTenn U
3alMUTA OKPYKAIOIIEH Cpelbl.
3aKOH COXpaHEHMsI U IIPEBPALLEHUS S3HEPTUN B TEIUIOBBIX IIPOLECCAX.
emoncmpayuu.
Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6monenue muddysun.
HabGnronenue siBieHUi cMauMBaHUs M KalTMJUISIPHBIX SIBIICHUH.
HaGnronenue TerioBoro pacumpeHust Tel.
V3meHeHne naBiieHus ra3a Mpu U3MEHEHHH 00bEMa M HarpEeBAaHUH WITHA OXJIAXKICHHH.
[IpaBuna n3mMepeHus TeMneparypsl.
Buael Terionepenayu.
OxnaxJiIeHue Npu COBEPLUICHUH PabOTHI.

LN WNRE

Harpesanue npu coBepiieHH padOThl BHEUTHUMH CUITAMH.

[EEN
o

. CpaBHeHUE TEIIOEMKOCTEN Pa3InYHBIX BEILIECTB.

[y
=

. HaOmronenme kumeHus.

[EEN
N

. HaGnrogenne mocTostHCTBA TEMIIEPATyphl TP TUTABJICHHH.

13. Moenu TEIUIOBEIX ABUTATEIIEN.

Jlabopamopnuie pabomel u onvimel.

1. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJSPHOTO TIPUTSKEHUSI.
OMBITHI IO BBIPANTABAHUIO KPUCTAINIOB TTIOBAPEHHOM COJIM WJIM caxapa.

3. OmnbIThl O HAOJIOJIEHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEl.
4. Onmnpenenenue AaBleHUs BO3IyXa B Oa/sIoHE IITpHIIa.
5. OmbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTH JaBIIEHUS BO3yXa OT €ro o0bEMa M HarpeBaHUs WU

OXJTaXKICHUSI.

6. IlpoBepka rUMOTE3bI JUHEWHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUJIKOCTH B TEPMOMETPUUCCKOM
TpyOKe OT TeMIepaTyphbl.

7. HaOmronenue uM3MeHEHUsS BHYTPEHHEH SHEpruu Tejia B pe3yibTare TEIUIonepenayd U pabdoThl
BHEIITHUX CHUJL.

8. HccnenoBaHue sBJIEHUS TEINIOOOMEHA MTPU CMEUIMBAHUH XOJIOIHOM U TOpsiUeii BOAbI.

9. OmpezneneHue KOJIMYECTBA TEIUIOTHL, IOJIYYEHHOIO BOJOW MpHU TEIIOOOMEHE C HarpeThiM
METaJUTUYECKUM IMIIMHAPOM.

10. Ompenienenue yeabHOM TEI0EMKOCTH BEIlleCTBA.

11. UccnenoBanue mpoiiecca uCHapeHusl.

12. Omnpenienenre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.

13. Ompenenenue yeabHOM TEIUIOTHI MIJIaBICHUS JIb/IA.

DJIeKTpuYecKre U MATHUTHbBIE SIBJICHHSL.

Onextpuzanus Tena. J[Ba pona 3MeKTpUYECKHUX 3apsaoB. B3aumonelcTBue 3apsHKeHHBIX Tel. 3aKOH
Kynona (3aBUCHMOCTD CHJIBI B3aUMOJICHCTBHS 3apSXKEHHBIX TNl OT BEIMYHHBI 3apSI0B U PACCTOSHUS MEXKIY
TeJIaMHu).

Onektpuueckoe mojne. Hanpskx€HHOCTh  siekTpuueckoro monis. [lpuHmun — cyneprno3unuu
ANEKTPUYECKHUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu »snexTpuyeckux 3apsioB. DIEMEHTApHBIM 3iekTpuueckuid 3apsn. CTpoeHue aTtoma.
[IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHHUS AIEKTPUUECKOTO 3aps/ia.

DNEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHUS AJIEKTPUUECKOTO TOKAa. VICTOUHMKM MOCTOSIHHOTO
TOKa. JIeWCTBUS SJEKTPUUYECKOTO TOKa (TEIJIOBOE, XMMHUYECKOE, MArHUTHOE). DIEKTPUUYECKUU TOK B
KUJKOCTAX U raszax.



Onexktpuueckass nenb. Cuna Toka. OiekTpuueckoe HampspkeHue. CoONpOoTHUBIEHUE IPOBOJHMKA.
VYaenpHOE CONPOTUBIIEHME BellecTBa. 3akoH Oma Juist ydactka uenu. [locienoBarenbHoe U MapajjiebHOE
COEJIMHEHUE IPOBOIHUKOB.

PabGota m MONIHOCTH O3JEKTpUUYECKOTO TOKa. 3akoH Jxoyms—JIeHna. ONeKTpuuecKue Menu |
MOTPEOUTENN ICKTPUIECKOH sHeprun B ObITY. KOopoTKoe 3aMbIKaHMeE.

[TocrostHHblE MarHuThl. B3anMonaeincTBHE IMOCTOSHHBIX MAarHuTOB. MarnuTHoe mnoJie. MarHutHoe
noJie 3eMJIM U €ro 3HauY€HHue Ui )KU3HU Ha 3emiie. OnbIT Opcrena. MarHuTHOE 10Jie 3IEKTPUYECKOro TOKa.
[IpuMeHeHne 5>IEeKTPOMAarHUTOB B TEXHUKE. JleCTBHME MAarHUTHOIO TIOJiE HAa TPOBOJHUK C TOKOM.
DneKTpoABUTaTelNb MOCTOSIHHOTO TOKa. Vcnonbp3oBaHue 3neKkTpoiBUrareseil B TEXHUYECKUX YCTPOICTBaX U
Ha TPaHCIOpTE.

Onertet @apanes. SABiaeHue snexkTpoMarHuTHOW WHAYKIUHU. [IpaBuio Jlenma. DnekTporeHeparop.
CriocoObl TOTY4EeHHS] DJIEKTPUUYECKOW HHEPruu. ODJIEKTPOCTAHIIMM Ha BO300OHOBIAEMBIX HMCTOYHUKAX
SHEPTUH.

Jemoncmpayuu.

DnekTpu3aIus Tel.
JIBa poja JEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTIA.
DneKkTpocTaTudecKas HHIYKIHUS.
3aKOH COXpaHEeHHsI JEKTPUUECKUX 3apsI0B.
[IpoBOAHMKY W AWDIIEKTPUKH.
MoenupoBaH€e CUIIOBBIX JTUHHUM 3JIEKTPUYECKOTO TOJISI.
HcTouHMKH TOCTOSTHHOTO TOKA.
JlelicTBUA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUECKUN TOK B KHUJIKOCTH.
. I"'a30BBIi1 pa3ps.
. U3mepeHue cuiibl ToKa aMIepMeTpoM.
. I3MepeHue 31eKTpruuecKoro Hanps>KeHUs! BOJIbTMETPOM.
. PeocTaT u Mara3uH conpoTHUBIICHUIA.
. BsaumoieficTBie MOCTOSIHHBIX MAarHUTOB.
. MonienrpoBaHue HEBO3MOXKHOCTHU pa3/IeiIeHHUsl MOJIIOCOB MarHUTA.
. MonienrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.
. OnsIT Dpcrena.
. MarautHoe nose Toka. JJIeKTPOMarHur.
. JlelicTBre MarHUTHOTO TIOJISl HA MPOBOTHUK C TOKOM.
. DIEKTpOoIBUTATENb TOCTOSTHHOTO TOKA.
. UccnenoBanue siBJICHUS SIEKTPOMArHUTHOW UHIYKIIMH.
. OnbiTel Dapajes.
. 3aBUCHUMOCTh HalpaBlIeHUS HHIYKIIHOHHOTO TOKA OT YCIOBUN €r0 BO3HUKHOBEHHS.
25. DAEeKTpOreHepaTop MOCTOSIHHOTO TOKa.
Jlabopamopuwvie pabomot u onvimol.
OnbITHI M0 HAOTIOACHUIO STICKTPU3AIMH TeNl HHAYKIIMEH U IPU CONTPUKOCHOBEHUH.
HccnepoBanue AeCTBUS AIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKH U TUAJIEKTPUKH.
COopka u mpoBepKa padOTHI IEKTPUUECKOH e MOCTOSHHOTO TOKA.
N3mepenue u peryaupoBaHue CUIbl TOKA.
N3mepenue u peryaupoBaHue HAMIPSKEHUS.
HccnepoBanue 3aBUCHUMOCTH CUJIBI TOKA, UAYILETO YePe3 PE3UCTOP, OT CONPOTUBIICHUS PE3UCTOPA
Y HaIpsDKEHUsS Ha PE3UCTOPE.
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7. OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCHMOCTb JIEKTPUUYECKOIO COIPOTUBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, IJIOIIA1 IIOTIEPEYHOTO CEYEHMS U MaTepHaa.

8. IlpoBepka mpaBWila CIIOKCHUS HANPSOKEHUN IIPU  IOCIENOBATEIBHOM COCIMHEHHM JBYX
PE3UCTOPOB.

9. IIposepka mmpaBuiia JJs CUJIbI TOKA IIPU MApAJUICIIBHOM COEAVMHEHUHU PE3UCTOPOB.

10. Onpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIYLIETO Yepe3 Pe3UCTOpP.

11. Onpenienenne MOIIHOCTH 3JEKTPUUECKOT0 TOKa, BBIAEISAEMOM Ha Pe3UCTOpE.

12. UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, MAYLIETO YEPEe3 JaMIIOUYKY, OT HAIIPSKCHHS Ha HEW.

13. Onpenenenue KIIJ] HarpeBaresns.

14. UccnenoBaHue MarHUTHOTO B3aUMOJIEMCTBUS TOCTOSIHHBIX MarHUTOB.

15. MI3y4eHne MarHuTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB TIPU X OOBEAMHEHUH U Pa3/ICIICHUH.

16. MccnenoBanne IeHCTBUS 2JEKTPUIECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnpITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIbI B3aUMOJICHCTBUS KaTYIIKM C TOKOM M MarHuTa
OT CHJIBI TOKA W HAIIPABJICHUsI TOKA B KaTYIIKE.

18. M3ydeHne neicTBUS MarHUTHOTO TOJI HA IPOBOIHUK C TOKOM.

19. KoHcTpyHnpoBaHue u u3ydeHue padoThl 3J€KTPOABUTaTENS.

20. Uzmepenne KII/I snekTpoaBuraTelbHOW yCTaHOBKHU.

21. OnpITHl O MCCIEIOBAHUIO SIBJICHHS AJIEKTPOMATrHUTHON WHIYKIWU: HCCIIEIOBAHME W3MEHEHUI
3HAYEHUS U HANpPaBJICHUS] UHIYKIIMOHHOTO TOKA.

9 KJIACC

Mexannuyeckue siBJEHUS.

Mexannueckoe aBwxeHue. MarepuanbHas Touka. Cucrema otrcuéta. OTHOCHUTEIBHOCTH
MEXaHMYECKOTr0 JBM)XEHUA. PaBHOMEpHOE MpsSIMOJIMHEHHOE ABMXEHHE. HepaBHOMEpHOE MPSIMOJIMHEHHOE
nBrkeHne. CpeHsas 1 MTHOBEHHAs: CKOPOCTh TeJla P HEPABHOMEPHOM JIBH)KCHUH.

Yckopenue. PaBHOyckopeHHOE npsiMoInHeHOe nBkeHue. CBoOo1HOE mageHue. OnbIThl [ anmies.

PaBHOMepHOE nBMXKEHWE TIO OKpyKHOCTU. Ilepmonm m wacrota oOpameHus. JluHeliHas u yrioBas
ckopoctu. LleHTpocTpeMuTeNIbHOE YCKOPEHNE.

[TepBriit 3akoH Hprorona. Btopoir 3akon Herorona. Tperuit 3axkoH HerooTtona. [lpuniun
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuna TpeHuUs: cujia TPEHUsl CKOJIBKEHUS, CUJIa TPEHUS TIOKOsI, IpYyrue
BH/IbI TPEHHUSL.

Cuna TsDKeCTU U 3aKOH BCEMHUPHOTO TATOTEHHs. Y CKOpeHHe CBOOOIHOro najeHus. [IBmkeHue rmiaHer
BOkpyr CousHua. [lepBast kocmuueckasi cCkopocTb. HeBecOMOCTh U neperpys3ku.

PaBHoBecue wmatepuanbHOW TOuYkd. AOcomoTHO TBEpAoe Teno. PaBHOBecue TBEpHOro Tema c
3aKpEIIEHHON OChIO BpanieHuss. MoMeHT cuibl. LleHTp TskecTH.

Nmnynbe Tena. 3meHnenue umiyinbca. MMiynbe cuiibl. 3aKOH COXpaHEHUsl UMIy/bca. PeakTuBHOE
JBUKEHHUE.

Mexanuyeckass paboTa U MOMIHOCTh. PaboTa cun TshkecTd, ynpyroctd, TpeHusa. CBsi3b SHEPruu U
paboTel. [loTeHnmanbpHas SHEprus Tena, MOJAHITOTO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHIManbHas 3Heprus
ckatoil mpyxuHbl. Kunetnueckas sHeprusi. TeopemMa O KHHETHYECKOM SHEPruUU. 3aKOH COXPAHEHMS
MEXaHUYECKOM IHEPTHUU.

Jemoncmpayuu.

1. HabmromeHue MeXaHU4YEeCKOTO JIBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE NyTeH U TPACKTOPUM ABMKEHUS OJHOTO U TOTO K€ Tella OTHOCUTENIBHO Pa3HbIX Tel

OTCYETA.
3. H3mepeHue CKOPOCTH U YCKOPEHUS MPSMOJIMHENHOTO JIBUKEHHUSL.
4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHUS.



7.
8.
9.

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

HaGnronenue nBuXeHHs Tela M0 OKPYKHOCTH.

Habmoenne MexaHWYeCcKUX SIBICHHI, MPOUCXOISIIINUX B cucTeMe orcuéra «Temexka» mpu e€
PaBHOMEPHOM U YCKOPEHHOM JIBM)KEHHH OTHOCHUTEIIbHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOPEHUS TeJla OT MACChl TEJIa U ICUCTBYIOIIEH HAa HETO CHUJIBI.
Habnronenue paBeHCTBA CHII IPY B3aUMOJICHCTBUY TEJ.

N3menenue Beca Tenia Npu yCKOPEHHOM JIBUKEHUH.

IIepenaua nMmynbca Ipyu B3aMMOIECHCTBHH TEII.

[IpeoOpa3oBanust JHEPTUU MIPH B3AUMOICHCTBUH Tell.

CoxpaHeHue UMITyJIbCa IIPU HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aWMOAECHCTBUU.

Habnronenne peakTHBHOTO JIBHKEHHS.

CoxpaHeHre MEXaHUUECKON IHEPTUU ITPU CBOOOTHOM IaICHUH.

CoxpaHeHHre MEXaHUUECKON SHEPTUH ITPH IBWKEHUH Teja MO JEHCTBUEM NPYKUHBI.

Jlabopamopnwie pabomel u onvimel.

1.

L N

10.

11.

KoncTpynpoBanue Tpakra i pa3roHa M JAJTbHEUIIEr0 PaBHOMEPHOTO JBWKEHHUS IIAPUKA WU
TCIICKKHU.

Omnpenenenne cpefHel CKOPOCTH CKOJIBKEHHS Opycka WM JABM)KEHHS IMIapuKa MO HaKIOHHOU
MJIOCKOCTH.

Omnpenenenre yCKOpeHUs Tejla IpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIyTH OT BPEMEHHU NPU PaBHOYCKOPEHHOM JABIKEHUHU 0€3 HayallbHOM
CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIM MPH PABHOYCKOPEHHOM JBIDKCHHHM 0€3 HAYaJIbHOW CKOPOCTH MyTH
OTHOCSTCS KaK psAJl HEYETHBIX YUCEIl, TO COOTBETCTBYIOINE IIPOMEXKYTKH BPEMEHH OJWHAKOBBI.
HccnenoBanue 3aBUCUMOCTHU CHUIIbI TPEHHSI CKOJIBXKEHUS OT CHJIbI HOPMAJIBHOTO IaBIICHMUS.
Omnpenenenne kodpPUIIMEHTa TPEHUS CKOTBKCHUS.

Onpenenenne )xECTKOCTU IPYKHUHBI.

OmnpeneneHue pabOThl CHIIBI TPEHUS NPU PAaBHOMEPHOM IBMXKEHHM Tejla 10 TOPU30HTAIbHOMN
IIOBEPXHOCTH.

Omnpenenenue paboThl CHIIBI YIPYTOCTH MPH MOABEME I'py3a ¢ UCIOJIB30BAHUEM HEIOJIBUIKHOTO U
MOJIBUKHOTO OJIOKOB.

W3yueHue 3aK0Ha COXpaHEHUs SHEPTUU.

MexannuyecKkue KoJie0aHusl U BOJIHBI.
KonebarenpHoe nBmwkeHue. OCHOBHBIE XapaKTEPUCTUKH KOJICOAHUM: MEpUOM, YacTOTa, aMILIUTY/A.
Marematuueckuil U Ipy>KUHHBIN MasTHUKH. [IpeBpaltieHre sHepruu npu KoiedaTeIbHOM JIBHKEHUU.
3aryxaromue koneOaHus. BeiHykneHHble konebanus. Pesonanc. Mexanudeckue BoiHbL. CBOHCTBa
MEXaHMYECKUX BOJIH. [IpooabHbIe U MonepeyHblie BOIHBI. [[TMHa BOJIHBI U CKOPOCTH €€ pacipoCTPaHECHHUS.
MexaHn4eckre BOJIHBI B TBEPJIOM TeJe, CEHCMUYECKUE BOJIHBI.
3Byk. [’ poMKkOCTh 3ByKa U BhicoTa TOHA. OTpaxkeHue 3Byka. UH(pa3Byk u yabTpas3ByK.
Hemoncmpauuu.

o uvkwNeE

HaGnronenue xonebanuil Ten noJ1 AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

HaGnroneHnue BBIHYX/IEHHBIX KOJIe0aHUI U pe30HaHca.

Pacnpoctpanenune npoJJoabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).

HaGnroneHue 3aBUCMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHUECKHI pE30HAHC.

ﬂaﬁopamopnble padomul u onvimol.

1.
2.

OHpe,Z[eJ]eHI/IC YaCTOTHI U IIEpHUOaa KOJIeOaHHMIT MaTEeMaTHYECKOI0 MasTHUKA.
OHpe,Z[eJ]eHI/IC YaCTOTHI U IIEpHUOaa KoJieOaHMit IMMPY>XUHHOTI'O MassTHHKA.



o vk w

7.

HccnenoBanue 3aBUCUMOCTH MEPHOa KOJIEOaHNUH TTOIBEIICHHOTO K HUTH I'py3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MacChI Tpy3a.
[IpoBepka HE3aBUCUMOCTH MEpHO0/1a KoJieOaHuil rpy3a, MOABEIIEHHOTO K HUTH, OT MacChl Ipy3a.
OnbITHL, AEMOHCTPHUPYIOLINE 3aBUCUMOCTb MEPHO/Ia KoJeOaHHid MPY>KMHHOTO MAasSTHUKA OT MAcCChI
Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepeHue yckopeHust CBOOOAHOTO MaJCHUs.

DJIeKTPOMATHUTHOE T10JI€ M 3JIeKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE T0JIe. DJIEKTPOMAarHUTHbIE BOJHBI. CBOWMCTBA AJIEKTpOMAarHUTHHIX BOJH. [llkana

AJIEKTPOMArHUTHBIX BOJIH. VCIIOIb30BaHME AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH.
BoJtHOBEIE CBOMICTBA CBETA.

Jlabopamopnuie padbomel u onvimel.

1.

N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MTOMOUIBI0 MOOMIIBHOTO TesedoHa.

CBeToBbIE SIBJICHUS.
JlyueBast moxenb cBera. Mcrounuku cBeta. IIpsiMosmHeliHOE pacnpoCTpaHEHUE CBeTa. 3aTMEHMS
Counnna u JIynel. Otpaxenne cBera. [mockoe 3epkaiio. 3aKOH OTpa)KEHUsI CBETA.
[Ipenomiienne cBera. 3akoH mpenoMiieHHs cBeTa. [lonHOe BHYTpeHHEe OTpaKeHUE CBeTa.
Hcnonr30BaHMe TTOJIHOTO BHYTPCHHETO OTPAKCHUA B OIITUYECCKHUX CBETOBOAAX.
Jlunza. Xox nydeii B ima3e. OnTHdeckas cucreMa (oroanmapara, MUKPOCKOIIa 1 Teseckomna. [ a3 kak

onTHYecKas cucreMa. bauzopykocTs U JaIbHO30PKOCTb.

Paznoxxenne Oemoro cBera B crmektp. Omnbitel HpeloroHa. CloKeHHE CHEKTPAbHBIX IIBETOB.
Hucnepcus ceera.

Hemoncmpayuu.

O Nk wWwNE

[IpsamonuHelHOE pacipoCTpaHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonydyenue n300pakeHUI B TUIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKajax.
[Ipenomiienue cBera.

OnTUYecKui CBETOBOI.

Xon stydeld B coOuparomiei JInH3e.

XoJ1 ny4der B pacCeuBarollen JIMH3E.

[TonydyeHue n300paskeHUI C TOMOIIIBIO JTMH3.

[Ipunnun neficTBus Goroaniapara, MUKPOCKOTIA M TEJIECKOIIA.

10. Mopens rinasa.
11. PaznoxxeHue 6e10ro cBeTa B CIIEKTP.

12. HOJ'Iy"IeHI/IC Oenoro ceeTa IIpH CI0KCHHUHN CBCTA PAa3HbIX IIBCTOB.

Jlabopamopnwie pabomuol u onvimel.

1.
2.
3.

o wu A

7.

HccnenoBanue 3aBUCUMOCTH yIiia OTPaXEHUSI CBETOBOTO JIydya OT yrija MajaeHusl.

N3ydeHne xapakTepucTUK H300pakeHUs MpeIMeTa B TNIOCKOM 3epKalie.

HccnegoBanue 3aBUCUMOCTU yria MPEJOMIICHHs] CBETOBOIO Jy4a OT yIJia MaJeHUs Ha TpaHULE
«BO3yX—CTEKIJIO».

[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenre (OKYCHOTO PacCCTOSHUS M ONTHYECKON CHIIbI COOUpAIOIIeH TUH3BI.

OnBITHI IO PA3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.

OMnBITHI IO BOCTIPUSATHIO I[BETA MPEAMETOB IIPHU WX HAOIIOIEHUH Yepe3 [[BETOBbIC (DUIBTPHI.

KBanrToBble siBJIeHUS.



OmnbiThl Pesepdopra u muranerapHast Mosienb atomMa. Mogens atoma bopa. Vcnyckanue u norsomieHue
ceera aromoM. KBaHThI. JIMHEWUYaThIE CIIEKTPBI.
PamnoaktuBHOCTE. Anb(a, OeTa- u ramma-u3nydenus. CTpoeHre aToMHOTO sijipa. HykiioHHas Moieb
aTOMHOTO sipa. M3otonsl. PaguoaktuBHble npespaienus. [lepuon nomypacnaia aTOMHBIX SI€Ep.
SnepHble peakuuu. 3aKOHBI COXPAHEHHS 3apsI0BOIO M MAaCCOBOTO YMCEI. DHEPrusi CBSI3U aTOMHBIX
anep. CBsizb Maccel U dHepruu. Peakuuu cuntesa u nenenus saep. Mecrounuku sHeprun CosHLa v 3BE37.
SAnepHas sHepreTuka. JleicTBUS paMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPTaHU3MBI.
Jemoncmpayuu.
CrieKTphpl U3JIy4eHUs U TOTJIOIIEHHUS.
CrieKTphl pa3aIu4HbIX Ia30B.
Criextp BoAOpO/Ia.
Ha6nronenue tpexoB B kamepe Busibcona.
Pabota cuérunka HOHU3UPYIOMINX U3TYyUCHHH.

o vk wnNpeE

Perucrpanus u3mydeHus IPUPOTHBIX MUHEPAIOB U IPOYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEHYAThIX CHEKTPOB U3JIyYEHUS.

2. HccnenoBaHue TPEKOB: U3MEPEHUE SHEPTUN YACTHUIIBI 110 TOPMO3HOMY IYTH (110 doTorpadusm).

3. MsmepeHue pagiuoakTUBHOTO (oOHA.

IloBTOpHUTEIHLHO-00001IAOIIIUI MOIYIb.

[ToBTOpHUTENBHO-0000MIAIONMIT  MOAYTh TPEAHA3HAYEH [UIsl CHUCTEMaTHU3alid W 000O0IIeHus
MIPEIMETHOTO COJIEP’KaHUs U OMbITA JEeSITebHOCTH, MPUOOPETEHHOTO IPU U3YYEHUH BCEro Kypca pusuku, a
TaKke Juid TMOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY 3K3aMeHy Mo ¢(usuke ans oOydaromuxcs,
BBIOPABIIIMX ATOT Y4€OHBIN MTPEAMET.

[Ipu u3ydeHnn TaHHOTO MOIYJIS PEAIU3yIOTCA U CUCTEMATU3UPYIOTCS BUABI ACITEIbHOCTH, HA OCHOBE
KOTOpBIX 00ecreynBaeTcsl JAOCTHKEHHE IMPEAMETHBIX M METANpeIMETHBIX IUIAHUPYEMBIX DPe3yJbTaTOB
oOyueHus, popMHUpPYyeTCs €CTECTBEHHOHAy4YHasi TPAMOTHOCTb: OCBOEHUE HAayYHBIX METOJOB HCCIICAOBAHUS
SBJIGHUH TPUPOJAbI M TEXHHUKH, OBJIQJCHHE YMEHHUSIMH OOBSICHATH (PU3UYECKHE SIBICHUS, NPUMEHSS
MOJIy4YE€HHBIE 3HAHMSI, PelIaTh 3aJja4d, B TOM YHCIie KaYeCTBEHHbIE U SKCTIEPUMEHTAIIbHBIE.

[IpuHIMNHATBEHO JEATENBHOCTHBIA XapakTep [IaHHOTO pasliena peanusyercss 3a C4€T TOro, 4ro
oOyuaroluecs BRIMOIHSIIOT 331aHUs, B KOTOPBIX UM MpEJIaraeTcs:

Ha OCHOBE IIOJIyYEHHBIX 3HAHHI pacrlo3HaBaTb M HAy4yHO OOBSACHATH (PU3UYECKHE SIBJICHUS B
OKpY’Karollleil TpUpo/ie U TIOBCETHEBHOM KU3HU;

UCII0JIb30BAaTh HAYYHbIE METOJbl UCCIIEOBAHUS (U3UYECKUX SIBJICHHUI, B TOM YHCIE ISl MPOBEPKU
TUNOTE3 U MOMYyYEHHUS] TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HayYHBIE OCHOBBI HanOOJIEe BaXKHBIX JOCTHIKEHHN COBPEMEHHBIX TEXHOJOTH, HAIIpUMep,
MPAKTUYECKOTO HCIOJIb30BAHUS PA3TUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE 3aKOHA MPEBpALCHUS U
COXPaHEHHUS BCEX U3BECTHBIX BUIOB YHEPTHH.

Kaxxnas u3 TeM maHHOrO MOMAYNs BKIIOYAeT HKCIIEPUMEHTANBHOE HCCleoBaHHEe 000O0IIatoNIero
xapakrepa. Moynap 3aBepliaeTcsi IMPOBEIECHHWEM JUAarHOCTUYECKOW M OLIGHOYHON paboThl 3a Kypce
OCHOBHOTO 00111er0 00pa3oBaHusl.

IIJIAHUPYEMBIE PE3VYJIBTATbI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3yuenne ¢u3nKku Ha ypOBHE OCHOBHOrO oOIIero oOpa3oBaHMs HANpaBJIEHO Ha JIOCTH)KEHHUE
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX PE3YIIbTATOB.

B pesynbrate u3ydeHus: GU3MKU Ha ypOBHE OCHOBHOT'O 0011ero oOpa3zoBanus y oOydatomierocs OyayT
c(OpMHUPOBAHBI CIEIYyIOLINE JTUNYHOCTHBIE PE3YAbTAThl B YACTH:
e 1) naTpHOTHYECKOr0 BOCIIMTAHUS:
® - MIPOSBJIICHHE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUNCKON (PU3NYECKOI HAyKH;



® - [[EHHOCTHOE OTHOIICHHE K IOCTIKEHUSM POCCHUICKIX yUEHBIX-(DU3UKOB;

e 2) rpa:kIaHCKOI0 U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

® - FOTOBHOCTHh K AaKTUBHOMY YYacCTHIO B OOCYKJICHUHU OOMIECTBEHHO 3HAYUMBIX M 3TUYCCKUX MPOoOieM,
CBSI3AHHBIX C MTPAKTUYECCKUM MTPUMEHEHUEM JIOCTHIKCHHUH (DU3UKH;

® - 0CO3HAHME BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YUEHOTO;

e 3)3cTeTHYeCKOro BOCTIMTAHMS:

® - BOCIIPUSATHE ICTETUYECKUX KAa4eCTB (PU3MUECKON HayKu: €€ TapMOHUYHOTO MOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

® 4) IEeHHOCTH HAYYHOI'0 MO3HAHMSL:

® - OCO3HAaHWE IIEHHOCTH (PU3MUECKOW HAyKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MHUPA, OCHOBBI
pPa3BUTHUS TEXHOJOTHN, BAXKHEHUILIEH COCTABJISAIONIEH KYJIbTYpHI;

® - pa3BUTHE HAyYHOU JIFOOO3HATEIHHOCTH, MHTEPECA K UCCIIEIOBATENLCKON e TEIHHOCTH,

e 5) dopMupoBaHus KYJbTYPHI 310POBbSI M IMOUMOHAJIBHOI0 0JI1ATONOJTYYHA:

® - OCO3HAHHE IIEHHOCTH 0€30MacHOro 00pa3a KU3HU B COBPEMEHHOM TEXHOJOTUYECKOM MHPE, BAXKHOCTH
nmpaBul 0€30MACHOTO TIOBEIECHUS Ha TPAHCIOPTE, Ha JOpOTax, C OJJIEKTPHUUYECKUM U TEIUIOBBIM
000pyI0BaHUEM B IOMAITHUX YCIOBUSX;

e - cOpMHUPOBAHHOCTH HaBbIKa pedIeKCHUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa y
JPYTroro 4eI0BeKa,;

e 6) TPyZ10BOIO BOCIIUTAHUA:

® - QAKTUBHOE Yy4YaCTHE B pEHICHWH TNPAKTHYECKUX 3amad (B pamMKax CeMbH, O00pa3oBaTEIbHOU
OpraHu3aIiuy, TOPOJia, Kpas) TEXHOJOTHYECKON M COIMAIIPHOW HAMPABJICHHOCTH, TPEOYIOIIUX B TOM
yucie U GU3NIECKUX 3HAHWH;

® - MHTEPEC K MPAKTHUYECKOMY U3YYCHHIO TPOPECCUi, CBI3aHHBIX C (PU3UKOM;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHMSI:

e - OpHCHTAIMs Ha TPUMEHEHWE (U3MYECKUX 3HAHUW IS pelieHUs 3amad B 00JacTH OKpYyKaromien
cpeapbl, IUIAHUPOBAHUS MOCTYIIKOB 1 OLIEHKU UX BO3MOKHBIX MOCIEICTBUI ISl OKPYKAIOIIEH CPEIbI;

® - OCO3HAHHE ITI00ATHHOTO XapaKTepa KOJOTHIECKUX MPOOJIEM U IMTyTeH X PEIICHMUS ;

e 8) azanTanuy K M3MEHSIIONIUMCS YCJIOBUAM COIMATBLHON M IPUPOJIHOM Cpeabl:

® - MOTPEOHOCTh BO B3aUMOJCHCTBHMU TIPH BBIMIOJHEHWHW HWCCIACAOBAHUN M TMPOEKTOB (Pu3nuecKon
HAMpaBJIECHHOCTU, OTKPBITOCTD OMBITY U 3HAHUSIM JIPYTUX;

® - [IOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JIESITEIbHOCTD;

e - noTpeOHOCT, B (DOPMHUPOBAHMHM HOBBIX 3HAHHWH, B TOM 4HCIEe (HOPMYIUPOBATh HJCHU, IMOHSTHS,
TUIIOTE3bI O (PU3UUYCCKUX 00BEKTAX U ABJICHUSX;

e - 0CO3HaHHE Je(UIIUTOB COOCTBEHHBIX 3HAHUH M KOMIICTCHTHOCTEH B 001acTH (PU3UKH;

® - [UIAHUPOBAHHUE CBOETO PA3BHUTHSI B IPHOOPETCHUH HOBBIX (PM3MYECCKUX 3HAHU;

® - CTPEMJICHHE aHaJU3MPOBATh M BBISABISATH B3aMMOCBS3H MPHPOIBI, OOIIECTBA U KOHOMHKH, B TOM
YHUCJIE C UCIOJIb30BaHNEM (PU3HYCCKUX 3HAHUH;

e - OIICHKa CBOMX JCUCTBUN C Yy4€TOM BIMUSHHUS Ha OKPYXKAIOIIYIO Cpeay, BO3MOXKHBIX TJI0OATbHBIX
MOCJIEICTBUIA.

METAIIPEIMETHBIE PE3YJIbTATBI

B pesynbraTte OcBOeHMsS NpOrpaMMbl Mo (U3MKEe HAa YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHUS Y
oOyuaromierocsi OyayT chopMUpOBaHBl MeTampeIMeTHbIe Pe3yJbTaThl, BKIIOYAIOIINE [M03HABATEIbHbBIE
YHUBEpCaJbHbIE  ydeOHble JEHCTBUS, KOMMYHMKATUBHBIE yHUBEpCaJbHbIE YydeOHble JAeWCTBUS,
peryiasTHBHBIE YHUBEpCAbHbIE yueOHbIE ICHCTBHSL.



Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBUS

Ba3oBnble Jornuyeckue aeiicTBUA:

BBISIBJIATH M XapaKTepU30BaTh CyIIECTBEHHbIC IPU3HAKU 0OBEKTOB (SIBICHH);

yCTaHABIMBATh CYIICCTBCHHBI MPU3HAK KIACCH(PUKAIMU, OCHOBAHUSA MJisi OOOOIICHHUS U
CpaBHEHUS,

BBIABJIATE 3aKOHOMCPHOCTU HW  IHIPOTUBOPCHUA B pPaCCMATPHUBACMBIX (1)aKTaX, JaHHBbIX H
Ha6JIIO[[eHI/I$IX, OTHOCAIIUXCA K (1)I/ISI/I‘I€CKI/IM SABJICHUSIM,

BBIABJIATE NPUYHUHHO-CICACTBCHHBIC CBA3HW IIPU HU3YUYCHHUU (1)I/I3I/I‘~I€CKI/IX SIBJICHUN H mponeccos,
ACJIaTh BBIBOJBI C UCIOJB30BAHUCM ACAYKTUBHBIX U MHAYKTUBHBIX YMOSaKJIIOquI/If/'I, BBIJIBUT'aTh
THUIIOTE3bI O B3aUMOCBA3IX (1)I/I3I/I‘IGCKI/IX BCJINYHH,

CaMOCTOSITEJIbHO BBIOMpaTh crnoco0 pemeHus y4deOHoOM (u3nueckoil 3agauu  (CpaBHEHHE
HECKOJIbKMX BapHaHTOB pEIICHUs, BBIOOP Hanbosiee MOIXOJSIIEro C y4ETOM CaMOCTOSITEIBHO
BBIJICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBarejbCcKue AeiiCTBHS.

MCI0JIb30BaTh BOMPOCH! KaK MCCIIEI0BATEIbCKII MHCTPYMEHT MO3HAHMUS,

MPOBOJUTH IO CAaMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY OIIBIT, HECJOXKHBIM (PU3NUECKHt
AKCIEPUMEHT, HEOOIbILIOE HCCieI0BaHne (PU3UYECKOTO SIBICHHUS;

OIICHMBAaThb Ha TMPUMEHUMOCTh U JOCTOBEPHOCTh MH(OpMAINIO, TOJIYYEHHYI0O B XOJe
HCCIIETOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYIUPOBATh O000OIIEHHS W BBIBOJABI IO pe3yiabTaTaM MPOBEAEHHOIO
HaOJI0ICHUS, OTIBITA, UCCIIEIOBAHMS,

MIPOTrHO3UPOBATh BO3MOXHOE AajibHEHIIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, a TAK)KE BBIIBUTATh
MIPENIOJIOKEHNUS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undopmanmeii:

MPUMEHSTh Pa3IMyYHble METOJbl, HHCTPYMEHTHI M 3alpoChl MpU MOHUCKEe U 0TOOpe MHPOpMAINH
WJTU JaHHBIX C YYETOM MPEIOKEHHON yueOHOM (hU3HUecKOor 3a1a4u;

aHaAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETUPOBATh MH(YOPMAIMIO PA3JIUYHBIX BHUAOB U
(dbopM mpecTaBICHHUS;

CaMOCTOSITEJILHO ~ BbIOMpaTh  ONTUMalbHYIO  (QopMy  TMpeiacTaBieHuss uHbOpMaUuUu U
WUTIOCTPUPOBATH pelllaeMble 3314l HECIIOXKHBIMHU CXEMaMU, AuarpaMmmMamMu, MHOU TrpaduKoi U ux
KOMOHWHAIMSAMU.

KomMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUSA:

B Xo0Je OOCYXIeHHuss ydyeOHOro marepuana, pe3yabTaToB JIaOOpaTOpPHBIX pabOT U MPOEKTOB
3a/laBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOW TEeMbl M BBICKAa3bIBATh HWJCH, HallCJICHHbIE Ha
pelIeHne 3a1auy U oJiiepKaHue 01aroxkenaTeaIbHOCTH OOLICHUS;

COTOCTABJIATh CBOM CYXJIEHHUS C CYXKACHHSIMH JPYrMX Y4YaCTHHKOB JAMAajora, OOHAapy>KUBATh
pasnuyue U CXOCTBO MO3UIIHIA,

BBIPAXKaTh CBOIO TOYKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX;

MyOMMYHO TPEACTABIATh PE3YJNbTaThl BBIMOJIHEHHOTO (PU3MYECKOrO OmbITa (IKCIEPUMEHTa,
UCCIIeIOBAHUS, IPOEKTA);

MOHUMATh ¥ UCTOJIb30BaTh MPEUMYILIECTBA KOMAHIHON ¥ MHAUBHUAYATIbHON pabOTHI MPH pelIeHUH
KOHKPETHOM (hr3rueckoit mpoOIemMsi;

MPUHUMATh €I COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh JECUCTBUS MO €€ JOCTHKEHHIO:
pacmpenensTh poii, 00CYX AaTh MPOLECCHl U Pe3yNbTaThl COBMECTHOM pabOoThI, 060011aTh MHEHUS
HECKOJIBKUX JIIOJIEH;

BBITIONTHATEH CBOIO YacTh pabOThI, OCTUTAsi KAYECTBEHHOTO Pe3y/IbTaTa 10 CBOEMY HAIMPABJICHUIO U
KOOPAMHUPYS CBOU ACUCTBUS C APYTUMH YJIEHAMHU KOMAaH/IbI;



OLICHMBAaTh KAadeCTBO CBOEro BKJIaJa B OOMIMM NPOAYKT I0 KPUTEPHUSIM, CaMOCTOSITEIBHO
cOpMYIMPOBAHHBIM YYaCTHUKAMH B3aMOJCHCTBHSL.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnme JeHCTBUS

Camoopranu3anus:

BBISBJIATE TPOOJEMbI B JKU3HEHHBIX W YYEOHBIX CHUTYaIMsIX, TPEOYIOIIUX Ui peIIeHUs
(bU3NIEeCKUX 3HAHUM;

OpUEHTHPOBATHCS B PA3JIUYHBIX MOJIXOJaX MPUHATUS pELIeHUH (MHAWBHUIyalbHOE, IPUHATHE
pellieHus B IpyIIe, IPUHITHE PELLIEHUI IPYIIoif);

CaMOCTOSITEIIEHO COCTABIISITh AJITOPUTM pelieHHs (PU3MUECKON 3a/1a4M WIIH TUIaHa MCCIICOBAHUS C
y4€TOM MMEIOIIHXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh MpeiiaraeMble
BAPUAHTHI PEIICHUN;

JieNiaTh BbIOOP U OpaTh OTBETCTBEHHOCTH 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBIA HHTEJIEKT:

JlaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U MpeJylaraTh IJ1aH e€ U3MEHEHMUS,

OOBSACHATh MPUYUHBI JOCTHKEHUS (HEAOCTH)KEHHUS) pe3y/bTaToOB AESTENbHOCTH, /1aBaTh OIIEHKY
MIPUOOPETEHHOMY OTIBITY;

BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM 4HCI€ B XOJ BBIIOJHEHUS (PUINYECKOTO
UCCIIEIOBAHUS WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHHUBIIMXCS CUTYallUM,
YCTaHOBJIEHHBIX OLUINOOK, BOZHUKIINX TPYAHOCTEH;

OIICHWBATh COOTBETCTBUE PE3YJIbTATa €N U YCIOBHSIM;

CTaBUTh ce0sl Ha MECTO JAPYroro 4ejoBeka B XOJ€ CHOpa WM AUCKYCCUM Ha HAay4dHYIO TEMY,
[IOHUMaTh MOTHUBBI, HAMEPEHHS U JIOTUKY JPYroro;

IIPU3HABATH CBOE IPaBO Ha OUIMOKY NpHU pEelIeHUHM (U3MYECKHUX 3a7ad WIM B YTBEPKACHUAX Ha
Hay4HbIE TEMBI U TAKOE K€ MPaBo JAPYyroro.

INPEIMETHBIE PE3YJIBTATbBI

K konmy oGyueHuss B 7 kjacce mpeIMETHbIE pe3yabTaThl Ha 0A30BOM YpPOBHE JIOJKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

WCIIOJIb30BaTh TMOHATHS: (U3HUYECKUE M XUMUYECKHE SBJICHUS, HAOIIOJCHUE, DKCIICPUMEHT,
MOJEeNb, TUIOTE3a, CAUHUIBI (PU3NYECKUX BEIUYMH, aTOM, MOJEKYJa, arperatHbleé COCTOSHHUS
BemecTBa (TBEpIOE, IKHUAKOE, Ta3000pa3HOE), MEXaHMYEeCKOe JIBI)KCHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, MPSMOJIMHEHHOE), TPAeKTOpHUs, paBHOACWUCTBYIOIIAs cuiua, jAedopmarius
(ympyras, miaacTuyeckas), HeBECOMOCTb, COOOIIAIOLIUECS COCY/IBI;

pasnuyath siBieHus (audysus, TEIIOBOE ABIKEHNUE YaCTHII BEIIECTBA, pABHOMEPHOE JIBIKEHUE,
HEpaBHOMEPHOE JIBM)KEHUE, HWHEPIUs, B3aUMOJICHCTBHE TEJI, pPaBHOBECHE TBEPABIX TEI C
3aKpEIUIEHHON OCBIO BpAILlEHMs, llepeaya JaBJICHUS TBEPABIMU TEJIAMM, KUIAKOCTSIMU U Ta3aMH,
aTMocdepHOe AaBlieHUE, MJIaBaHUE TEJ, MPEBpAIleHUs MEXaHUYECKOW YHEPTHH) MO OMUCAHUIO HX
XapaKTEePHBIX CBOWMCTB U HA OCHOBE OMBITOB, IEMOHCTPUPYIOIIHUX JaHHOE (PU3NYECKOE SIBIICHUE;
pacrno3HaBaTh MPOSBIEHUE U3YYCHHBIX (U3NYECKUX SBICHUIN B OKPYKAIOIIEM MHUpE, B TOM YHCIIE
¢buznueckue SBICHUS B MPUPOJE: MPUMEPHI ABIKEHUS C PA3IUYHBIMH CKOPOCTSMHU B KHBOU U
HEXXUBOW TpUPOJIE, NEHCTBHE CHIIBI TPEHUS B TMPHUPOJAE M TEXHUKE, BIHMSHHE aTMOChHEepHOro
JIABJICHUS HA JKUBOM OpraHu3M, IJIaBaHUE PbIO, phlYard B TeJe YeIOBeKa, MPU ITOM MEPEeBOIAHTH
MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJENSATh CYIIECTBEHHBIE CBOWCTBA (MpU3HAKK) (PU3NIECKUX
SIBJICHUI;



OTMCBHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3NYECKUE SIBICHUS, UCTIONb3YS (PU3HUECKUE BETHUUHBI
(Macca, 00bEM, MIIOTHOCTH BELIECTBA, BPEMS, IIyTh, CKOPOCTh, CPE/IHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSDKECTH, BEC Tela, CWiIa TPEHWs, JaBieHHE (TBEPLOro Tena, >KUIKOCTH, Tras3a),
BBITAJIKMBAIOIIAsl CWJIA, MeEXaHWM4eckas padoTa, MOULIHOCTb, IIJIEUYO CHJIBI, MOMEHT CHJIBI,
KOA(QQHIMEHT NOJE3HOTO JECHCTBUS MEXaHU3MOB, KWHETHYECKast U MOTEHIMAJIbHAS SHEPTHUs), IPH
ONMCAaHUM TPABMWIIBHO TPAKTOBATh (PU3UUECKUN CMBICT MCHOJIB3yEMBIX BEJIHUYMH, UX 0003HAYCHUS
U eIWHUIB (PU3MYECKUX BEIWYHH, HAXOIUTHh (DOPMYIbBI, CBS3BIBAIONINE MAAHHYIO (DU3HUYECKYIO
BEJIMYUHY C JPYTMMHU BEIMYMHAMH, CTPOUTH T'padUKH HM3YYEHHBIX 3aBUCUMOCTEH (U3NIECKHX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBA Tel, (PU3MUECKUE SBJICHUS U MTPOLIECCHI, UCIOJIb3Ys MPaBUiIa CII0KEHUS
cul (B/10JIb OJTHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumena, paBUiIo paBHOBECUS
peuara (670Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHUS] MEXaHUYECKON 3HEPIuH, Npu
3TOM J]aBaTh CJIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allMChIBATh €I0 MAaTEMATUYECKOE BBIPAYKEHUE;
OOBACHATh (U3NYECKHE SBJICHUS, MPOIECCHl U CBOMCTBA Te€l, B TOM YHCIE U B KOHTEKCTE
CUTYyallMil NpPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISABIATH NPUYMHHO-CIEICTBEHHBIE CBSI3H,
CTpOUTh OOBSICHEHHME U3 1-2 JOrMyYecKux IIaroB ¢ Omopol Ha 1-2 W3Yy4EeHHBIX CBOMCTBa
(bu3UYeCKuX SIBICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemarb pacu€rHble 3afayd B 1—2 NeMCTBHS, HCIONB3YsSd 3aKOHBI U (OPMYIBI, CBA3BIBAIONINE
¢u3nyecKkue BEIMYMHBI: HA OCHOBE aHAIM3a YCJOBHUS 3aJaud 3allMChIBaTh KPATKOE YCIOBHE,
MOJCTaBIATh (PU3HUECKHE BEMYUHBI B (POPMYIIBI U MPOBOJUTH PacyEThl, HAXOAUTh CIIPABOYHBIE
JaHHbIE, HEOOXOJWMBbIe [UIs pelIeHUs 3ajad, OLEHUBATh PEATUCTUYHOCTh MOJy4YEHHOH
(hbM3UYIECKON BEITUYHHBL;

pacro3HaBaTh MpOOJIEMBI, KOTOPbIE MOXHO PEHIMTh IpPU MOMOIIM (PU3UYECKUX METO/IO0B, B
ONMCAaHUM HCCIEAOBAaHMS BBIAEIATH IPOBEPSIEMOE IPEANOIOKEHUE (TUIOTE3y), pa3iuyarh U
MHTEPIPETUPOBATh MOJyYEHHBIH pe3yabTaT, HaXOAUTh OLIMOKH B XOJI€ OIBITA, JeNIaTh BBIBOABI 10
€ro pe3yibTaram;

IIPOBOJIUTH OIBITHI 1O HAOIIOAECHUIO (U3NYECKUX SBICHUH WIM (PU3MUYECKHX CBOMCTB TeIl:
(bopMynupoBaTh IpOBEpAEMBble IPEANOI0KEHUS,, COOMpaTh YCTAHOBKY M3 HPEIJIOKEHHOTO
000pyZ0BaHUs, 3aUChIBATE XO/1 ONbITAa U (POPMYIUPOBATH BBHIBOIBI;

BBIMIOJIHATh TIPsAMBbIE M3MEPEHHUs] pPAcCTOSHUS, BPEMEHH, Macchl Tena, O00BbEMA, CHUJIBI U
TEeMIepaTypbl ¢ UCIHOJIb30BAHUEM AHAIOTOBBIX U LU(PPOBBIX MPUOOPOB, 3alUCHIBATh MMOKA3aHUS
pUOOPOB ¢ YUETOM 3aJJaHHOH aOCOIIOTHOM MOTrPETHOCTH U3MEPEHNUI;

IIPOBOJUTh MCCJIEJOBAHMWE 3aBUCHUMOCTH OJHOM (u3Myeckod BeIMUUHBI OT JAPYrod ¢
UCIOJb30BAHUEM MPSAMBIX MU3MEPEHHH (3aBUCUMOCTH IYTHM PAaBHOMEPHO JABMIKYIIETOCsS Tela OT
BPEMEHHU JIBUXKEHMS Teja, CHJIbl TPEHHs CKOJIbKEHHs OT Beca Teja, KadyecTBa 00paboTKH
MIOBEPXHOCTEN TeNl U HE3aBUCHUMOCTU CHJIBI TPEHMs OT IUIOLIAJAU CONPHUKOCHOBEHHUS TEJ, CUJIbI
YIPYTOCTH OT YAJUHEHHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00bEMa NOrPyKEHHON YacTH Teja
U OT IUIOTHOCTU >KMJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH TeJa, OT IIyOWHBI, HA KOTOPYIO
MOTPY’KEHO TeJO0, YCIOBUH IIaBaHMs TeJl, YCIOBUN paBHOBECHs phlyara U OJOKOB), y1acTBOBAaTh B
IUTAHUPOBAHUM Y4eOHOTO HCCIeI0BaHUs, COOMpaTh YCTAaHOBKY M BBINOJIHATh U3MEPEHHs, Clexys
IPEUIOKEHHOMY IIJ1aHy, (UKCHpPOBAaTh pe3yibTaThl MOJTYYEHHOH 3aBHCUMOCTH (U3NYECKUX
BEJIMYUH B BHUJAE IMPEUIOKEHHBIX TaOmuI M rpaduKoB, JenaTh BBIBOJABI 10 pe3ylbTaTaM
HCCIIeI0BaHUS;

MIPOBOJIUTh KOCBEHHBbIE W3MEPEHHs (PU3NYECKUX BEIMYMH (IUIOTHOCTh BEIIECTBA XKUAKOCTH H
TBEPAOrO Te€la, CHUJAa TPEHUS CKOJBKEHHUS, JAABJIEHUE BO3[yXa, BBITAJIKUBAIOLIAA CHUIIA,
JeUCTBYIOIIasl Ha MOTPYXKEHHOE B XKUIKOCTH TENO, KOAPPUIUEHT MOJIE3HOTO JAEHCTBHS MPOCTHIX
MEXaHU3MOB), CIEAys NPEAJOKEHHOH HWHCTPYKLUMHU: TPU BBINOJHEHHHM H3MEPEHUH coduparthb
9KCIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCIISTH 3HAUEHUE UCKOMOM BEJIMYUHBL;



coOIII0IaTh MpaBmiia TEXHUKU OE30MIaCHOCTH MU paboTe ¢ J1abopaTopHBIM 000PYIOBAHUEM;
yKa3bIBaTh MPUHIMIIBI JEHCTBUA NPUOOPOB W TEXHUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOIMIMECs COCyabl, OapoMeTp, pbldar, MOJBMKHBIA M HETMOABIKHBINA OJIOK,
HAKJIOHHAs MJIOCKOCTB;

XapaKTepU30BaTh NPUHIMIIEI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OTIOPO HAa WX ONMUCAHUA (B TOM YHUCIIE: IOIINITHUKH, YCTPOUCTBO BOJIOTIPOBOAA, THPABIHYECKHIMA
pecc, MaHOMETpP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), MCHOJb3Yysl 3HAHUS O CBOMCTBAX
(bU3NIeCKUX SABICHUIA U HEOOXOJMMbIE (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

NPUBOANUTH TMPHUMEPH (HAXOAUTh WHGPOPMAIHMIO O TPHUMEpax) MPAKTHUECKOTO HCIIOIb30BaAHUS
(bU3HYECKUX 3HAHHWIA B TTOBCEIHEBHOMN JKHM3HM JUIsl 0OecIiedeHHsI 0€30TIaCHOCTH MPU OOPAIIEHUH C
npubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3I0POBBS M COOJIOACHUS HOPM
HKOJIOTUIECKOTO MOBEICHUS B OKPYKAIOIIECH Cpeie;

OCYIIECTBIISITH OTOOP HMCTOYHWUKOB WHGpopMamuu B MHTEpHETe B COOTBETCTBHH C 33JaHHBIM
MOWICKOBBIM 3aIlpOCOM, Ha OCHOBE HWMEIOIIMXCS 3HAHWA H IyTEM CpAaBHEHUS pPa3IMYHBIX
WCTOYHHUKOB BBIJCTATh WHPOPMALUIO, KOTOpas SBISETCS MPOTHBOPEUYMBOW HIM MOXKET OBITH
HEJIOCTOBEPHOI;

WCTIONh30BaTh TpPH  BBHITIOJHEHWH YYEOHBIX 3aJaHUl  HAYYHO-TIOMYISIPHYIO — JTUTEpATypy
(GU3NYIECKOTO COJEep)KaHUs, CHpaBOYHBIE MaTepHaibl, pecypchl ceTm WHTepHEeT, BiIajeTh
npuéMamMu KOHCIEKTHPOBAHHUS TEKCTa, NpeoOpazoBaHus HHGOPMALUK W3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KPAaTKHE MUCHMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2—3 MCTOYHUKOB
nHpopmanuy QU3NIECKOr0 COAEpKaHMsI, B TOM YHCIIe MyOJMYHO JeNaTh KpaTKue COOOUIEHHS O
pe3yibTatax MPOEKTOB MM YYEOHBIX MCCIENOBAaHUM, IMPU ATOM TIPaMOTHO HCIOJIb30BaTh
M3Y4YEHHBIN TOHATHIHBINA ammapaT Kypca (PU3uKu, COPOBOKAATh BRICTYIUICHHE MPE3EHTAIINEH;
IIPU BBINOJIHEHUH YYEOHBIX MPOEKTOB M UCCIEAOBAaHUM pacnpenensaTb 00f3aHHOCTH B IpyIIE B
COOTBETCTBUM C IIOCTABICHHBIMM 3aJayaMM, CJIEIUTh 3a BBIIOJHEHUEM IUIaHa JEHCTBUI,
aJleKBaTHO  OLEHMBATh COOCTBEHHBIM BKJIAJ B  JEATENbHOCTh TIPYMINbI, BBICTPAUBATH
KOMMYHHUKaTUBHOE B3aUMOJCHCTBUE, YUUTHIBAsi MHEHUE OKPY/KAIOIIHX.

K konmy oGyuenuss B 8 kiacce mpeaMeTHbIE pe3yabTaThl Ha 0A30BOM YpPOBHE JOJKHBI OTPaXKaTh
cOpMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUA:

WCIIOJIb30BATh MOHSATHS: Macca W pa3Mepbl MOJIEKYI, TEIJIOBOE JBIKEHHE aTOMOB M MOJIEKYI,
arperaTHble COCTOSIHMSI BEIECTBA, KpHUCTaUIMYeckhe W amop¢Hble Tela, HACHILEHHBIM U
HEHACBILIEHHBIA Tap, BIAXKHOCTh BO3[yXa, TEMIEpaTypa, BHYTPEHHSSI DSHEPrus, TEIIOBOM
JIBUTATENb, DJIEMEHTAPHBIM DSJICKTPUUYECKUN 3apsi, DSICKTPUUECKOEe ToJie, TMPOBOJHUKU U
TUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MAarHUTHOE TIOJIE;

pasnuyath ABJICHUs (TEIJIOBOE pacIIMpEeHHe M CKaTue, Teruionepeaaya, TeIIOBOe PaBHOBECHE,
CMauMBaHHE, KANWUISPHBIC SIBICHUS, HCIApeHHe, KOHJEHCAIUs, IUIaBJIICHHE, KpUCTAJLTU3alus
(oTBepaeBaHME), KWUIIEHUE, TeIulonepenadya (TEIUIONPOBOAHOCTh, KOHBEKILUSA, HW3Iy4eHHE),
AIEKTpU3aLKsg TeEJ, B3aUMOJEHCTBUE 3apsA0B, HEHCTBUS DIIEKTPUYECKOTO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHICTBUE MAarHUTOB, JIEHCTBHE MAarHUTHOTO IIOJISI Ha IPOBOJHHUK C TOKOM,
AJIEKTPOMArHuTHasE MHIAYKLMS) N0 ONHCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JIaHHOE (PrU3NYECcKoe SIBJICHUE;

pacro3HaBaTh MPOSIBICHUE U3YYEHHBIX (PU3MUECKUX SIBIECHUI B OKPY)KAIOLIEM MUpPE, B TOM YHCIIE
¢u3nyeckue SBIEHUS B NPUPOJE: MOBEPXHOCTHOE HATSIKEHHWE M KalWUIIpHbIE SIBICHHUS B
pUpoJie, KpUCTAIBl B mpupoje, uzinydeHue CojHIA, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3BbI,
o0Opa3oBaHuE POCHI, TyMaHa, UHEs, CHEera, dJIeKTPUUECKUe SBJICHUS B aTMocdepe, dJIeKTPUIECTBO
KHUBBIX OPraHU3MOB, MArHUTHOE T0JI€ 3eMJIH, Apeil] MoIF0COB, pOiIb MArHUTHOTO HOJIS JUIS KU3HH



Ha 3emie, MOJIIPHOE CUSIHME, IIPH 3TOM IIEPEBOIUTH MTPAKTUUECKYIO 3a/1a4y B YU4E€OHYIO, BBIJIEIATh
CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3MUYECKHUX SBICHUM;

OTMCBHIBATH M3YYEHHBIE CBOWCTBA TN M (PU3NYECKUE SIBICHUS, UCTIONB3YS (PU3HUECKIE BETHUUHBI
(TemmepaTypa, BHYTPEHHSISl SHEPrusi, KOJWYECTBO TEIUIOTHI, YAEIbHAs TEIIOEMKOCTH BEILIECTBA,
yJelbHas TEIUIOTa IJIaBJICHUS, YIeIbHAs TEIUIOTa MapooOpa3oBaHus, yAelIbHAs TEIUIOTa CTOPAHHS
TOIUIMBA, KO3(p(PUIMEHT MMOJIe3HOr0 NEeHCTBUS TEIUIOBOM MAIIMHBI, OTHOCHUTENIbHAS BIIAKHOCTD
BO3JlyXa, JJIEKTPUYECKUH 3apsii, CHJia TOKA, D3JEKTPUUECKOE HAaIMpsSKEHUE, CONPOTHUBIICHUE
MIPOBOJIHUKA, YJCIBHOE COMPOTHUBIICHUE BEIIECTBA, padOTa M MOIIHOCTH IEKTPHUYECKOTO TOKA),
IIPU OTIMCAHUH MTPABUIIHLHO TPAKTOBATH (PU3UUECKUI CMBICIT CIIOJIb3YEMbIX BEIMYHH, 0003HAYCHHS
W eIMHUNB (PU3MYECKUX BEIWYHMH, HAaXOIUTh (POPMyJbI, CBS3BIBAIOUINE ITAHHYIO (DU3HUYECKYIO
BEIMYUHY C JIPYTMMHU BEIUYMHAMH, CTPOUTH T'PaQUKH W3YUYCHHBIX 3aBUCHMOCTEH (HU3UUECKUX
BEJIMYMH;

XapaKTepU30BaTh CBOMCTBa Ted, (U3UYECKHE SIBICHHUS U IPOLECCHl, HCIOJb3Ysl OCHOBHBIE
MOJIOKEHUSI MOJIEKYIISIPHO-KWUHETHUYECKONH TEOPUH CTPOEHHUS BEUIECTBA, NMPUHIMI CYNEPHO3ULUU
moJjieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsiia, 3akoH Oma Jyisi yJacTka IIenH,
3akoH Jxoyns—JIeHua, 3aK0H COXpaHEHUsl SHEPTUH, IPU 3TOM JaBaTh CIOBECHYIO (GOPMYIHUPOBKY
3aKOHA U 3aIUCBhIBaTh €M0 MaTEMaTHUYECKOE BBIPAXKECHHUE;

OOBSACHATh (PU3MUECKHE NPOLECChl U CBOWCTBA TEJ, B TOM YHCIE€ M B KOHTEKCTE CUTyaluil
MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISBISATh NPUYMHHOCIEICTBEHHBIE CBSI3U, CTPOMTH
oObsicHeHHEe W3 1—2 JIOTMYECKMX IIaroB ¢ OMOpOM Ha 1—2 W3y4yeHHBIX CBOMCTBA (PU3MUECKUX
SIBIICHUH, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemarb pacy€THble 3aAayd B 2—3 JEHCTBHS, MCIONB3YSA 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOLINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHAIM3a YCJIOBHS 3a/laud 3allMChIBATh KPAaTKOE YCIOBHE,
BBISBJIATE HEJOCTAaTOK JAHHBIX JJIs pEIIeHWs 3aJadd, BbIOMpaTh 3aKOHBl M (OPMYIIBI,
HeoOXoauMble Uil €€ pelleHus, NMPOBOAUTh Pacu€Tbl M CpPAaBHUBATh IOJyYEHHOE 3HAUEHHE
(GU3M4eCKOl BEITUUNHBI C U3BECTHBIMHU JIaHHBIMU;

pacro3HaBaTh MPOOJEMBbI, KOTOPBIE MOYKHO PpEIIMTh IMPU MOMOIIM (PU3HMUECKUX METOJOB,
UCIIOJIb3YSl OINMCAaHHUE MCCIENOBAHUs, BBIIEIATh IIPOBEPSIEMOE IPEIIOJIOKEHUE, OLEHUBATh
IIPaBUWJIBHOCTH MOPsIKA POBEACHUS UCCIICIOBAHMUS, JEIaTh BBIBOBL;

IIPOBOJIUTH OMBITHI 10 HAOIIOAEHUIO (DU3MUECKUX SIBICHUH WM (U3UYECKUX CBOWCTB Tel
(KanuJUIApHbIE SIBJIECHUS, 3aBUCUMOCTD JaBJICHHSI BO3/lyXa OT €ero 00béma, TeMiepaTypbl, CKOPOCTH
Iporecca OCThIBAHUS W HArpEeBaHUs NPHU U3IyYEHUH OT I[BETAa HU3JIydarolled (MOTIJIoaroueil)
IIOBEPXHOCTH, CKOPOCTb HCHApPEHHs BOJBl OT TEMIEPATyphl JKUAKOCTH W IUIOIIAIU €€
MIOBEPXHOCTHU, IEKTPU3aLUs TEl U B3aUMOJECHCTBHE 3JIEKTPUUECKUX 3apsioB, B3aUMOICUCTBHE
IIOCTOSIHHBIX MAarHWTOB, BU3yaJIM3alus MarHUTHBIX II0JIEH NOCTOSIHHBIX MAarHUTOB, AEHCTBHUS
MarHUTHOTO IOJIA Ha TIPOBOJHHUK C TOKOM, CBOMCTBAa 9JIEKTPOMAarHuTa, CBOWMCTBA
AJIEKTPOJBHUraTeNii IOCTOSHHOTO TOKa): (OPMYIUPOBaTh IPOBEpsEMbIE  IMPEAINOJIOKEHHUS,
coOMpaTh YCTaHOBKY M3 MpPEAJIOKEHHOTO OO0OpYyAOBaHUS, ONMCHIBaTh XOJ ONbITa MU
(bopMynUpOBaTh BBIBObI;

BBIIIOJIHATH NPSIMBIE MU3MEPEHUS TEMIIEPATypbl, OTHOCUTEIILHON BIAKHOCTH BO3/1yXa, CHJIBI TOKa,
HanpsDKeHUs C MCIMOJIb30BAaHHEM aHAJIOTOBBIX NPUOOPOB M JAaTYUKOB (DU3MYECKUX BEIUYUH,
CpaBHUBATh PE3y/IbTAaThl U3MEPEHUH C YUETOM 3aJJaHHOM aOCOTIOTHOM MOTPELTHOCTH;

IPOBOJIUTh MCCJIEOBAHUWE 3aBUCHUMOCTH OJHOM (pU3MYeCKOH BENIWYMHBI OT JpYroil c
UCIOJIb30BAHNEM NPSIMBIX U3MEPEHUH (3aBUCUMOCTH CONPOTHUBIIEHUS NTPOBOJHUKA OT €r0 JJIHHBI,
IJIOLIA/IN TTONEPEYHOIO CEYEHUS U YAEIBHOTO CONPOTUBIIEHUS BELIECTBA TPOBOJHMKA, CUIIBI TOKA,
UIYIIETO Yepe3 IMPOBOJHUK, OT HAIIPSDKEHUS HA MPOBOJHUKE, UCCIEIOBAHUE MOCIEA0BATEIBHOIO
U TapajuleIbHOTO COETMHEHUH MPOBOJIHUKOB): TUIAHUPOBATh UCCIIEI0BaHUE, COOUPATh YCTAHOBKY



Y BBITIOJIHATH U3MEPEHHS], CIEeays PEAI0KEHHOMY TUIaHy, (pUKCHpOBaTh pe3yNnbTaThl MOTYyYeHHON
3aBHCHUMOCTH B BHJIE TaONIUI] ¥ TPadUKOB, JETaTh BHIBOJIBI IO PE3yIbTaTaM UCCIIEI0BAHMS,
MIPOBOJIUTh KOCBEHHBIC M3MEPEHHUs (U3MUECKUX BEIWYHMH (yIeNbHAas TEIIOEMKOCTH BEIECTBA,
CONPOTHUBJICHUE TMPOBOJHHMKA, pabOTa M MOIIHOCTh OAIIEKTPUYECKOTO TOKA): IJIAHWPOBATH
M3MEpEHHUs, COOUpaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJeIys MPEIOKEHHOW WHCTPYKLWHU, H
BBIUMCIIATH 3HAYEHUE BEJIMYUHBI;

COOIIOIaTh MpaBHiIa TEXHUKN OE30MAaCHOCTH MPH paboTe ¢ J1abopaTopHBIM 000pYIOBAHUEM;
XapaKTepU30BaTh NPUHIMIIEI JEHCTBHS HM3YYEHHBIX NPUOOPOB M TEXHHUYECKHX YCTPOUCTB C
OTIOPO HA UX OTHCAHU (B TOM YHCIIE: CHCTEMA OTOIUICHUS JOMOB, THIPOMETp, TapoBasi TypOHHa,
amMIepMeTp, BOJBTMETP, CUETUYMK OSJIEKTPHUUECKOW SHEPTHH, 3JICKTPOOCBETHTENIBHBIE MPUOOPHI,
HarpeBaTeJIbHbBIE JICKTPOTPHOOPHI (IPUMEPHI), HIEKTPUIECKUE MTPEIOXPAHUTEIH, JICKTPOMAarHHUT,
AIIEKTPOBUTATEINb MMOCTOSIHHOTO TOKA), MCIIOJIB3YsSI 3HAHHUS O CBOMCTBAX (PM3MUECKUX SBICHUH H
Heo0XxoIuMble (prU3NUECKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh TPOCTHIE TEXHWYECKHE YCTPOWCTBA W W3MEPHUTENBHBIE NMPHOOPHI 1O CXeMaM |
CXEMAaTUYHBIM PUCYHKaM (KHJKOCTHBIH TEPMOMETp, TEPMOC, ICHXPOMETP, TUTPOMETP, TBUTATEINb
BHYTPEHHETO CTOPaHHsS, JJIEKTPOCKOI, PEOCTAT), COCTABIATH CXEMBI DJIEKTPUYECKHUX IIeTel ¢
MOCIIEIOBATEIbHBIM M TApaJUICNIbHBIM ~ COSAMHEHHEM JJIEMEHTOB, pa3iuyas — YCJIOBHBIE
0003HAYCHMSI DIIEMEHTOB MIEKTPUICCKHX TICTICH;

MPUBOANUTH TPHUMEPH (HAXOAUTh WHPOPMAIHMIO O TPUMEpax) MPAKTHYECKOTO HCIIOIB30BAHUS
(bu3NYecKUX 3HAaHUH B MOBCETHEBHOMN JKU3HU JUTS 0OecTieueHHs Oe30MTacCHOCTH TIPU OOpaIleHuH ¢
npuOopaMi W TEXHHYECKUMH YCTPOWCTBAMH, COXpaHEHHs 3I0POBBS M COOJIOACHUS HOPM
HKOJIOTUIECKOTO IMOBEICHUS B OKPYKAIOIICH Cperie;

OCYIIECTBIIATh TMOWUCK HH(popManuu (u3ndeckoro coxaepxanusi B VHTepHeTe, Ha OCHOBE
UMEIOLINXCS 3HAHUH U IMyTEM CPaBHEHUSI IOTIOJHUTEIIFHBIX HCTOYHUKOB BBLICIATH HH(OpManuio,
KOTOpas SIBIISICTCS IPOTHBOPEUHNBON MII MOKET OBITh HEJJOCTOBEPHOM;

UCITIONIB30BAaTh TPU  BBINOJIHEHWHM Yy4YEOHBIX 3aJaHUN HAyYHO-TIOMYISIPDHYIO JIUTEPATypy
(U3MUECKOTO COMEp)KaHMsI, CIIPABOYHBIC MaTEpHanbl, pecypcsl ceTu VIHTepHeT, BIaaeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTa, NpeoOpa3oBaHUs HMHPOPMAIMM W3 OJHOM 3HAKOBOM
CHCTEMBI B JIPYTYIO;

co3JaBaTh cOOCTBEHHBIC MMCBMEHHBIC U KPAaTKHE YCTHBIE cOOOMIeHNs, 0000mas nHpopManuio u3
HECKOJIBKMX HCTOYHHUKOB (DH3MYECKOTO COJCp)KaHHs, B TOM YHCIE ITyOJIMYHO IPEICTABIATH
pe3ysbTaThl TPOEKTHOM WIJIM HUCCIEJOBAaTENbCKOM JEATENBbHOCTH, NPH 3TOM TI'PaMOTHO
UCIIOJIb30BATh M3YYCHHBIH TOHSITUHHBIA anmapaTr Kypca (U3MKH, CONPOBOXAATh BBICTYIICHHUE
MpE3CHTALNEN;

IpU BBIMOJHEHUN YYEOHBIX IMPOEKTOB M HMCCIEAOBAHMN (DM3UUECKHX MPOLIECCOB PACHPEACIATH
0053aHHOCTH B TPYIIIE B COOTBETCTBUH C MOCTABICHHBIMH 3a/lauaMH, CIICAUTH 3a BBIIOJHCHUEM
IUIaHa JeWCTBHA W KOPPEKTHUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIM BKIAX B
NeATeNbHOCTD TPYIIIbI, BEICTPauBaTh KOMMYHHKATHBHOE B3aMMOICHCTBUE, POSIBIISS TOTOBHOCTh
paspemiaTtb KOH(QJIUKTHL.

K koHIy o0y4yeHus B 9 kJiacce IpeaMeTHble pe3yilbTaThl Ha 0A30BOM YpPOBHE JOJDKHBI OTpaXkaTb
Cc(OPMHUPOBAHHOCTD y 00yHAIOIIUXCS YMEHUI:

HCIIOJIB30BAaTh IMOHATHUA. CUCTEMA OTC‘IéTa, MaTepualibHass TOYKa, TPACKTOPUS, OTHOCUTCIbHOCTb
MCXaHHUYCCKOTI'O JABVOKCHHA, I[eq)OpMaI_II/IH (ynpyraﬂ, HJIaCTI/I‘-IeCKaH), TPCHUC,
HECHTPOCTPEMUTCIIBHOC YCKOPEHUC, HCBCCOMOCTb U IICPETPY3KU, LCHTP TAKCCTH, a0COJIFOTHO
TBép,Z[OC TCJIO, HCHTP TAKCECTU TBépI[OFO TCJIa, paBHOBECUC, MCXAHUYCCKUC KoJIcOaHHS U BOJIHEI,
3BYK, I/IH(I)pa3ByK N YJIbTPAa3BYK, JJICKTPOMAIHHUTHBIC BOJIHBI, IIKaJla 3JICKTPOMAIHHUTHBIX BOJIH,
CBCT, 6J1H30pyKOCTB U JaJIBHO30PKOCTD, CIICKTPBI MCIIYCKAHHA W IIOTJIOIICHUA, anb(ba, OcTa- u
raMma-usIydCHusl, U30TOIIbI, AACpHAA SHCPICTUKA,



paznuuyath  SIBIEHUS  (paBHOMEPHOE U HEPAaBHOMEPHOE  MPSMOJIMHEHHOE  JBHIKEHUE,
PaBHOYCKOPEHHOE TPSMOJIMHEHHOE ABWKEHHE, CBOOOIHOE Ta/ICHHE Tell, PABHOMEPHOE JIBU)KEHUE
[0 OKPYXHOCTH, B3aUMOJCHCTBUE TEJ, PEAKTUBHOE IBIKEHHE, KojeOaTeIbHOe JBM)KEHUE
(3aTyxaromye 1 BBIHY)KICHHBIE KOJICOaHUs), pe30HAHC, BOJHOBOE JBM)KEHUE, OTPAXKEHHUE 3BYKA,
MPSIMOJIMHENHOE PpPacIpOCTPaHEHUE, OTPaKEHHWE U IIPEJIOMIICHUE CBETa, IIOJHOE BHYTPEHHEE
OTpaXXEHHE CBETA, PA3JIOKEHUE OEJIOr0 CBETAa B CIEKTP M CIIO)KEHHUE CIEKTPaJbHBIX LBETOB,
JMCIIEPCUsl CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHYATOrO CHEKTpa
U3JIy4yeHHs) 10 ONMCAHMIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBJICHHUC;

pacro3HaBaTh MPOSIBICHHE H3yYEHHBIX (PU3NYECKHUX SBICHUH B OKPYKAIOIIEM MHpE (B TOM YHUCIIe
¢du3nveckue SBICHHS B NPUPOAE: NMPHIMBBI U OTIUBBI, IBMKCHUE TuiaHET COJTHEYHOW CHUCTEMBI,
PEaKTUBHOE JBM)KEHHME JKHMBBIX OPraHMW3MOB, BOCHPUATHE 3BYKOB YXHUBOTHBIMH, 3E€MJIETpSICEHUE,
ceificMruecKre BOJIHBI, IIyHaMH, X0, LIBETa TE€J, ONTUYECKUE SIBICHUS B IIPUPOJIE, OMOJIOTUYECKOE
NeMcTBHE BUIUMOIO, YIbTPa(pHUOJETOBOTO M PEHTIEHOBCKOIO M3JIY4YE€HUH, €CTECTBEHHBIH
paavoaKTUBHBIN (OH, KOCMUYECKHE JIy4d, PAJMOAKTUBHOE M3JIyY€HUE NPHUPOJHBIX MUHEPAJIOB,
NefcTBUE paJMOAaKTUBHBIX H3JIyUeHUH Ha OpraHu3M 4YeJoBeKa), INpU OSTOM IEPEBOJIUTh
MPaKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHbIE CBOMCTBA (MpU3HAKU) PU3NUECKUX
SIBJICHU;

OTHCHIBATh M3yUEHHbIE CBOMCTBA TN U (PU3NUECKUE SBJICHUS, UCIIOJB3YS (PU3NYECKHE BETUUHHBI
(cpeoHsis M MUHOBEHHAas CKOpPOCTh Tejla TpU HEPAaBHOMEPHOM [BWKEHUH, YCKOpPEHHE,
nepeMelleHue, myTh, yrioBas CKOpOCTh, CHJIa TPEHUS, CHJIa YIIPYTrOCTH, CUila TSHKECTH, YCKOPEHUE
CBOOOJHOTO TAaJEHHUs, BEC Tela, HMIIYJIbC Tejla, HMIYJIbC CHJIbl, MEXaHMuyeckas pabdoTa u
MOIIIHOCTh, TOTEHUIUAIbHAS SHEPTHsI Tella, MOAHITOTO HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIIHATbHAS
SHEpPrusl CXKATOM MPYXKUHBI, KUHETUYECKasl SHEPTUs, MOJIHAS MEeXaHW4ecKas SHEpTus, Mepuoj U
yacToTa KojeOaHuM, AJIMHa BOJIHBI, TPOMKOCTh 3BYKa M BbICOTA TOHA, CKOPOCTh CBETA, OKAa3aTelNb
MIPEIOMIICHHUS CPeibl), IPU ONKUCAHUU MPABUIIBHO TPAKTOBATh (PU3UUYECKUN CMBICT UCIOJIb3YEMBbIX
BEJTUYMH, 0003HAYEHHS] U €IUHUIIBI (PU3MUECKUX BEJIUYUH, HAXOIUTh (OPMYJIbl, CBSI3bIBAIOIINE
NaHHYI0 (U3MYECKYI0 BEIMYMHY C JPYTMMH BEIMYMHAMHU, CTPOUTh TpaduKU H3Y4YEHHBIX
3aBUCHUMOCTEH (PU3NYECKUX BEIUUNH;

XapaKTepH30BaTh CBOICTBA Tell, (PU3HUECKUE SIBIICHUS U MPOIECCHI, UCIIONB3Ys 3aKOH COXPaHEHHS
SHEPruHM, 3aKOH BCEMUPHOTO  TATOTEHMs, TMPUHUIUI  CYNEPHO3ULMU  CHUJI, [PHUHIIMII
oTHOcuTeNnbHOCTH ["anmuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHHsI UMITYJIbCa, 3aKOHBI OTPaXKEHUS
U TpENOMIICHUS CBETa, 3aKOHBI COXPAHEHMs 3apsSOBOIO0 M MAacCOBOTO YHCEN MpHU SACPHBIX
peakiusix, MNpU OTOM JaBaThb CIOBECHYIO (OPMYIHPOBKY 3aKOHa U 3alUCHIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSCHATH (PU3MYECKHE MPOIECCHl U CBOWCTBA TEN, B TOM YHCIE M B KOHTEKCTE CUTYyallul
MPAKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBIABISATh MPUYMHHO-CIEICTBEHHBIC CBSI3U, CTPOUTH
00BsiICHEHHE U3 2—3 JIOTMYECKUX IIaroB C OMOPOM Ha 2—3 M3Yy4EHHBIX CBOMCTBA (HU3MUECKUX
SIBJICHUH, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEI;

pemath pacy€THbIE 3a/1a4n (OMUparoIIuecs Ha CUCTEMY U3 2—3 ypaBHEHHI), HCIIONb3Ys 3aKOHBI U
¢dopmynbl, CBs3bIBAIOIIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHalu3a YCJIOBMS 3a/aud
3aMMChIBAaTh KPATKOE YCIOBHE, BBISBIATH HEAOCTAIOMIME WM W30BITOYHBIC JAHHBIC, BHIOMPATH
3aKOHBl W (QOpMyJbl, HEOOXOIUMBbIE ISl pelIeHHs, NPOBOJUTH pacy€Tbl U OLEHUBATh
PEATUCTUYHOCTH IOMYYSHHOTO 3HAUEHUST (PU3NYECKOI BEIUYNHBL;

pacro3HaBaTh MNpOOJEMbI, KOTOpPbIE MOXKHO pEHIMTh NpU IMOMOIIM (U3UYECKUX METOIOB,
UCIOJIb3YSl OINMCAaHUE MCCIEAOBAHNSA, BBIIEIATH IPOBEPAEMOE IPEANOJIOKEHUE, OLICHUBATH
MPaBUJIBHOCTh TMOPSAKAa MPOBEACHUS MCCIEIOBAaHUA, JieJaTh BbIBOJIbI, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUH U OIBITOB;



MPOBOJIUTH OMBITHl MO HAOMIOACHUIO (PU3MUECKUX SBJICHUH WM (U3NYECKUX CBOMCTB TeEm
(u3yyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHHWs] SHEPrUM, 3aBUCHUMOCTb IIEpUOJIA
KoJIe0aHUH MPYKHMHHOTO MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTH OT
aMIUTUTYIBI MaJbIX KOJICOAHWA, MPSIMOIMHEWHOE PaCIpOCTPAHCHUE CBETa, Pa3jiokKeHHe Oernoro
CBETa B CIIEKTP, U3yYCHHUE CBOWCTB M300pa)KE€HHS B IUIOCKOM 3€pKaje M CBOWMCTB M300pa)kKeHUs
npeaMera B COOMpaAroIiel JIMH3e, HaOMIOCHUE CIUTOIIHBIX U JIMHEHYATHIX CIEKTPOB H3Iy4CHHS):
CaMOCTOSITEIIBHO COOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 0OOpYIOBaHHS, OMUCHIBATH XOJ]
OTIBITA U €TO PE3YJbTAaThl, POPMYIHUPOBATH BBHIBOJIBI;

MPOBOJIUTH TPH HEOOXOIUMOCTH CEPHI0 MPSMBIX HM3MEPEHHid, ONpEeIeNss cpenHee 3HAYCHHE
u3MepsieMoil BennuuHbBI ((POKyCHOE paccTOosiHHE cOOMparomieil JHMH3bI), 0OOCHOBBIBATH BBHIOOD
croco0a u3MepeHust (M3MEpUTETBHOTO Tprbopa);

MIPOBOJIUTH HCCJICIOBAHNE 3aBUCHUMOCTEH (DU3NYECKUX BEIMYMH C WCIIOJIB30BaHUEM IPSIMBIX
W3MEpEeHUH (3aBHCUMOCTH IYTH OT BPEMEHH IPU PAaBHOYCKOPEHHOM JBI)KEHUH 0O€3 HadalbHOU
CKOpOCTH, TepHoAa KoJeOaHU MaTeMAaTHIECKOTO MAasTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH YTJa
OTpPaKEHHsI CBETa OT Yrja MaJCHUS W Yrja NpeJOMIICHHsS OT yIJia TaJeHHs): TUIAHHpPOBATh
HCCIIEIOBAaHUE, CAMOCTOSATEIbHO cOOMpaTh YCTaHOBKY, (PUKCHpPOBATh PE3YylbTAThl IMOJY4YEHHOU
3aBHCUMOCTH (PU3MUYECKHUX BEIMYWH B BHJIE TAOIHII M TPAPHUKOB, JIENATh BHIBOJBI IO pe3ybTaTaM
UCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIC M3MEpEeHHsI (U3NYECKUX BEIWYHH (CPETHSSI CKOPOCTh M YCKOpPEHHE Tela
pH PaBHOYCKOPEHHOM JIBIKEHHH, YCKOPEHHE CBOOOIHOTO TMaAeHUs, KECTKOCTH TPYKHUHEI,
KO3 (UIIMEHT TpPEeHHsI CKOJBKEHHS, MeXaHWdeckas paboTa M MOIIHOCTb, YacTOTa U TEPUOJ
KOJIEOaHWH MaTeMaTHYeCKOTO U MPY)KHHHOTO MAasTHUKOB, ONITHYECKasi CHJIa COOMpArOIIeH JHH3HI,
pazMOaKTUBHBIM (OH): IUIAHUPOBATh M3MEPEHUs, COOMPATh IKCIEPUMEHTAIBbHYIO YCTAHOBKY U
BBITOJIHATh U3MEPEHUs, ClIeAys MPEATOKEHHON MHCTPYKIUH, BBIYMCIATh 3HaUCHNUE BEIMYUHBI U
aHAJIM3UPOBATh MOJyYEHHBIE PE3YIbTAThI C YUETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHUH;
coOJr01aTh MpaBUiIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
pa3nuyaTh OCHOBHBIC IIPU3HAKM HW3YYEHHBIX (QHU3NYECKUX MOJENEH: MaTepualbHas TOYKa,
a0COJIFOTHO TBEPJIOE TEJIO, TOUCUHBIH UCTOUYHUK CBETA, JIyd, TOHKAas JIMH3A, IUIAHETapHas MOJIEIIb
aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT'0 51/1pa;

XapaKTepu30BaTh NPUHLMIIBI JEHCTBUS M3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMopol Ha MX omucaHus (B TOM 4MCIE: CIHIAOMETp, AATYMKU IOJOXKEHMs, PACCTOSHUSA U
YCKOpPEHHUs, pakKeTa, »5XOJO0T, OYKH, IepHUcKol, (oToamnmnapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOIN, J03UMETp, KaMepa BuiibcoHa), MCIONIB3ys 3HAHUS O CBOWCTBaX (PU3MUECKUX
SBJICHUH U HEOOX0qUMBbIEe (PU3HUECKHE 3aKOHOMEPHOCTH;

UCIOJb30BaTh CXEMbl M CXEMaTHYHblE PHCYHKHM HW3YYCHHbIX TEXHHYECKHX YCTPOMUCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTUYECKUX MPOLECCOB MPHU PEIICHUH YU4eOHO-IIPAKTUYECKUX
3aJay, ONTUYECKUE CXEMbl JJIs MOCTPOEHUS M300paXEHUH B IUIOCKOM 3epKajie M coOuparomieit
JIMH3E;

IPUBOAUTH TNPHUMEPHl (HAXOAUTh HMHGOPMAIMIO O MpPUMEpax) MPaKTHUECKOTO HCIOIb30BaHUS
¢u3nUecKuX 3HaHUHN B MOBCETHEBHOM >KU3HU JUI oOecrieyeHHs 6e30MacCHOCTH MpU OOpaIlleHuH ¢
npubopaMM W TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHs 3I0pOBbS M COOJIOAEHUS HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOLLEN CPELE;

OCYILECTBIIATh MOUCK HMH(popManMu (U3UUECKOro cojiepkaHus B VHTepHeTe, caMOCTOATENIBHO
(bopMynupys MOUCKOBBIA 3alpoC, HAXOMUTh IYTH OIpPENEeNIEHUs JOCTOBEPHOCTH MOIy4YE€HHOU
nH(pOpMAaIUK Ha OCHOBE UMEIOLIUXCS 3HAHUN U TOMOJHUTEIbHBIX HICTOYHUKOB,;

UCIOJb30BaTh MpPH  BBHINOJHEHWH YYEOHBIX 3aJaHUM  HAyYHO-TIOMYJSIPHYIO  JIUTEpaTypy
(GU3M4YecKOro CojAep)KaHMs, CHOpaBOYHbIE MaTepuaibl, pecypchl ceTu VHTepHeT, BIajeTh



npuéMaMi KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus WHPOpPMALMKM U3 OJHOW 3HAKOBOM
CUCTEMBI B JAPYTYIO;

CO3/1aBaTh COOCTBEHHBbIC THCHMEHHBIE M YCTHBIE COOOIIEHHS HAa OCHOBE HH(pOpMAIMH U3
HECKOJIbKUX HMCTOYHUKOB (DPU3MUYECKOTO COAEp)KaHUs, MYOJUYHO TMPEICTABIATh PE3yIbTaThl
IIPOCKTHOM HJIM MCCIIEJOBATEIbCKOM JIEATEIBHOCTH, IIPU O3TOM TIPaMOTHO MCIOJIb30BaTh
M3yYCHHBIN MOHATUHHBIN anmapaT U3y4aeMmoro paszaena (U3MKA M COMPOBOXKJATh BHICTYIUICHUE
MIPE3CHTANNEH C yUETOM 0COOCHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoanuecTBO 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrpoabubie | IIpakTHyeckue
n/m NMPOrpaMmblI Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. @u3uka u e€ poJib B NIO3HAHUHN OKPY/KAIOLIEro M1Upa
bu6mmoreka [{OK
1.1 0} - 2
M3MKa - fayka o pupose https://m.edsoo.ru/7f416194
bubmmoreka [{OK
1.2 0} 2 1
HIBHACCKHE BEMTIHIbL https://m.edso0.ru/7f416194
bu6moreka [IOK
1. E i 2 1
3 CTCCTBCHHOHAYYHBIH METO,T TIO3HAHHUS htts.//m.eds0o.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. [lepBoHayaiibHbIe CBEJICHUS 0 CTPOCHUM BelllecTBA
bu6mmoreka [IOK
2.1 C 1
TPOCHHE BEleCTRa https://m.edsoo.ru/7f416194
99 JBrmykeHre u B3aMMOACHCTBUE YaCTHII 5 1 bu6mmoreka [JOK
' BEILECTBA https://m.edsoo.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIIECTBA 2 bubmmorexa [IOK
' P B https://m.edsoo.ru/7f416194
Utoro no pazneny 5
Pa3nen 3. /IBu:keHHe M B3aUMO/IeliCTBHE TeJl
3.1 MexaHudeck BIDKEHU 3 bubmmorexa [TOK
' © COROE ABHACHHC https://m.edsoo.ru/7f416194
3.9 W 4 1 bubmuoreka [JOK
' HEPINDL, Maccd, IDIOTHOCTD https://m.edso0.ru/7f416194
3.3 Cuna. Bunpl cun 14 1 2 bu6mmoreka [JOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

https://m.edsoo.ru/7f416194

Hroro no pazgeny 21
Pasnen 4. /laBjienue TBEPABIX TeJl, (KMAKOCTEH W ra3oB
41 Masnenue. [lepenaua naBieHus TBEPABIMU 4 bubnuorexa [JOK
' TeJIaMU, KUIKOCTSIMHU U Ta3aMu https://m.edso0.ru/7f416194
bu6mmoreka [{OK
4.2 S
Jlapretiite xukoCTH https://m.edsoo0.ru/7f416194
bu6mmoreka [{OK
4, A
3 TMOC(epHOE JaBIeHie 6 https://m.edsoo0.ru/7f416194
44 JleficTBHE JKUIKOCTHU U T'a3a Ha MOTPYKEHHOE 9 5 3 bubnuoreka [IOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro mo pazgeny 24
Pasznen 5. Pabora 1 MOIIHOCTB. JHEPrUst
bu6moreka [IOK
5.1 Pa6 3 1
aboTa H MOTLHOCTE https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
5.2 IT 6 1
POCTBIE MEXAHUIMHT https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
5.3 M 4 1 1
CXAITICCKat SHepri https://m.edsoo0.ru/7f416194
Utoro no pazneny 13
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 72 4 12
8 KUIIACC
KonunuecTBo 4yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3jeioB U TeM
Ne n/n Konrtpoasubie | Ilpakruueckne | (uupposbie)
NMPOrpaMMbI Bcero
padoTsI padoThbI o0pa3oBaTte/ibHbIE

pecypcbl



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

Pazpen 1.

TenoBble sIBJAEeHUS

1.1 CrpoeHue U CBOWCTBA BEIIECTBA 6 bubmmorexa LIOK
' P B https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1
CIVTOBIC HPOHECet > https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 27
Paznen 2. DiiekTpuyeckne 1 MATHUTHbIE SIBJIEHUS
91 DNeKTpUYECKUE 3apsiibl. 3apsHKEHHBIE Tena 7 1 bubnuotexa [JOK
' U UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.2 I1 i i 21 2 7
OCTOAHEGIH FCKTPUHCCKUI TOK https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
2.3 M 6 1 1.5
ATHITTHBIC ABIICHIA https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
24 C) 8
FICKTPOMATHHTHAT MLy https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 42
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 72 4 145
9 KVIACC
KoauvecTBo yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne i/mn Konrpoabusie | IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTsI padoThI
pecypcsl
Paszpnen 1. Mexanuveckue siBJICHUSA
11 MexaHn4yeckoe TBUKEHUE U CIIOCOOBI €ro 10 1 bubnmnoreka [JOK
' OIMCAHHS https://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6

bubmnoreka [IOK

1.2 B 7 20
SAMMOACHCTBHE Tel https://m.edsoo.ru/7f41a4a6
1.3 3aKOHBI COXPAHEHUS 10 bubnmorexa [TOK
' p https://m.edsoo.ru/7f41a4a6
Wroro mo pazueny 40
Paznen 2. MexaHn4ecKkue KoJ1e0aHUA U BOJTHBI
bu6mmoreka [IOK
2.1 M 7
CXAHHHCCKAC KoNeOanHA https://m.edsoo.ru/7f41a4a6
bubmmoreka [IOK
2.2 M .
CXAHIIECKHE BOIHEI. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 15

Paspen 3. DileKTpOMAarHuTHOE 10JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 12 bubnuorexa [JOK
' AIIEKTPOMATHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 12
Pa3nen 4. CBeToBbIe fIBJICHUSA
4.1 3aKOHBI PACIIPOCTPAHEHUS CBETA 6 bubmmorexa [JOK
' pactipoctp https://m.edsoo.ru/7f41a4a6
4.2 JIMH3EI ¥ onrTHYECKUE IPUOOPEI 5 bubmmorexa [IOK
' pHoop https://m.edsoo.ru/7f41a4a6
43 p 5 3 bubmuoreka [JOK
) a3jo)KeHue 0eI0ro CBeTa B CIEKTP https://m.edsoo.ru/7f41ada6
Hroro no paszneny 14
Pa3znen 5. KBaHTOBBIE IBJICHUS
51 Hcnyckanue u nori HIE CBETAa ATOMOM 4 bubmmotexa [IOK
' cnye © 1 HOTJIOTIEHHE CBe OMO https://m.edsoo.ru/7f41a4a6
5.2 CrpoeHne aTOMHOTO spa 5 bubnuorexa [IOK



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

bubmuoreka [IOK

. 1

>3 AAnepHEIC peaKtit 0 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 6. IloBTopuTebHO-0000 a0 1M MOYJIb

6.1 [ToBTOpEeHue u 06001IEHNE CONEpHKAHUSL 12 5 bubnuorexa [JOK
' Kypca (usuku 3a 7-9 Kimacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 12
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 108 27



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

IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoauvecTBo yacos
Jara
Ne n/m Tema ypoka KoutpoJabHbie IIpakTuyeckue
Bcero U3y4YeHus
padoThI padoThI
1 ®u3nka — Hayka o0 Ipupoje. SBIeHUS IPUPOIBI. 1
DuU3NYECKUE SBICHUS
) MexaHuveckue, TEIIOBbIC, IEKTPUUECKHE, 1
MarHUTHBIE, CBETOBBIE, 3BYKOBBIC SIBJICHUS
3 dusndeckre BEJINYUHBI U X U3MEPCHUE 1
VYpok-uccnenoanue "M3mepenne temnepaTypsl pu
4 MOMOIIH KUJIKOCTHOTO TEPMOMETPA U JTaTYMKA 1 1
Temneparypsl”
Kak ¢u3uka u apyrue ecTeCTBEHHbIE HAYKH U3Yy4aloT
5 npupoy. EcrecTBeHHOHAYYHBIN METOJ TIO3HAHUSI. 1
Onucanne PU3NUECKUX SBJICHUN C TTIOMOIIBIO MOJIECH
VYpoxk-uccnenoanue "[IpoBepka runoTe3bl: J1aTbHOCTb
6 moJI€Ta mapuKa, MyImeHHOT0 TOPU30HTAIBHO, TEM 1 1
OoJibiie, yem OoJIbIlle BBHICOTA ITycKa'
7 Crpoenue BeniectBa. OMBITHI, TOKa3bIBAIOIIHE 1
JMICKPETHOE CTPOCHHE BELIECTBA
8 Huddy3us. bpoyHoBckoe ABMXeHHE 1
9 Ypok-uccienoBanue «OnbITH 10 HAOTIOACHUIO 1 1
TEIJIOBOTO PACHIUPEHHUS T'a30B»
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
B3anMocBs3b MeXy CBOWCTBaMU BELIECTB B Pa3HbIX
1 arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISPHBIM 1
ctpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN
BO/IbI




Mexannueckoe aBuxeHue. PaBHomepHoe u

12 HEPaBHOMEPHOE JIBIKCHHE

13 Ckopoctb. Enununsr ckopocTu

14 Pacuer nmytu u BpeMeHU ABUKEHUS

15 Wuepuus. 3akon nnepuuu. Bzaumoaeicreue ten kaxk
MPUYMHA U3MEHEHHS CKOPOCTH JABMKEHUS TEJ

16 [TnoTHOCTH BemecTBa. Pacuer macchl 1 06beMa Tesa 1o
€ro MJIOTHOCTH

17 Jlaboparopnas padota «OrnpeaeneHue mioTHOCTH
TBEPAOTO TEIa»

18 Pemenue 3agad o treMme "InoTHOCTE BenrecTna"

19 Cuita Kak XapakTepuCcTHUKa B3aumoaercTBus ten. Cumna
ynpyrocty. 3akoH ['yka
JlabopaTtopHnas pabota «/3y4eHune 3aBUCUMOCTH

20 pactsbkeHus (nedopmarun) Npy>KUHbI OT
MPUIIOKEHHON CUJTBI»

21 Asnenune Tarorenus. Cuma TsSDKECTH

99 CBsI3b MKy CUJIOHN TSKECTH M Maccou Tena. Bec tena.
Pemrenne 3agau nmo teme "Cua tsoxkecta"

93 Cuna TspKecTH Ha Ipyrux mianetax. Gusnyeckue
XapaKTEePUCTUKH TJIAHET

24 N3mepenue cun. lunamometp

o5 CrnosxeHue IByX CUJI, HallPaBJICHHBIX MO OJHOMN
npsiMoii. PaBHoeiicTByOIIas CUIT

26 Pemrenue 3agau no reme "PaBHonelicTByromas cun'

97 Tpenue ckoybxeHUs U TpeHue nokosi. Tpenue B
MIPUPOJIE U TEXHUKE

08 Jlaboparopnas pabota «/3ydueHne 3aBUCUMOCTH CHUITBI

TPCHUA CKOJIBXKCHUSA OT CUJIbI JABJICHUA U XapaKTepa




COIIPUKACAIOIIUXCS HOBGpXHOCTGfI»

Pemenue 3axau o Temam: «Bec Tenay, «['padudeckoe

29 n3o0paxenue cuiy, «Cuibly, «PaBHOIEHCTBYIOMIAS
CHID»
KonTtposneHas padora no Temam: «MexaHHUECKOE

30 JIBHIKEHHUEY, «Macca, IJIOTHOCThY, «Bec Tenay,
«['paduueckoe nzodpakenue cuim», «CHUIIbD

31 Hasnenue. CriocoObl yMEHbILIEHUS U YBEIHMUEHUS
JIaBJICHHS

32 Pemenwue 3a1a4 o Teme "JlaBienue TBEPABIX T

33 JlaBnenue raza. 3aBUCUMOCTbD JIaBJICHUS T'a3a OT
00BEma, TeMIieparypsl

34 [Tepenava naBiaeHws TBEPIBIMU TEIAMU, )KHIKOCTSIMH H
razamu. 3akoH Ilackast

35 JlaBiaeHne B )XMIKOCTH U ra3e, BBI3BAHHOE JICHCTBUEM
CHJIBI TSDKECTH

36 Pemenne 3agau o teme «JlaBieHre B )KUJIKOCTH B
raze. 3akoH Ilackamsy

37 Coo0mmaromuecs: cocyapl

38 IMuapaBnuueckuii mpecc

39 ManomeTtpsl. [TopuiHeBoit )KUAKOCTHBINA HAcOC
Atmocdepa 3emmnu. [IpudnHbl CyliecTBOBaHUS

40 BO3IYIITHOM 0007109KK 3eMITu. 3aBUCUMOCTD
aTMOoc(epHOTro JaBJICHHsS OT BBICOTHI HaJl yDOBHEM
Mopst

41 Bec Bo3nyxa. ATMocdepHoe naBieHue

42 N3mepenue armoceproro aasieHus. OnbIT
Toppuuennu

43 3aBUCUMOCTh aTMOC(EPHOTO IaBIEHUS OT BHICOTHI HaJI

YPOBHEM MOps




bapomerp-anepon. AtMocdepHoe 1aBIeHUE Ha

44 Pa3IUYHBIX BEICOTAX

45 Pemenwue 3ampau o Teme "AtmocdepHoe naBienue"

16 JIelcTBHE )KUIKOCTHU U Ia3a Ha MOTPYKEHHOE B HUX
Ten0. ApXumenoBa cuia

47 Pemrenue 3agau mo reme "Apxumenona cuina'
JlabopaTtopHas pabota «OmnpeneneHne BpITATKUBAIOIIECH

48 CWJIBL, JICMCTBYIOIIECH Ha TEJIO, IOIPYKEHHOE B
KUJTKOCTH)
JlabopaTtopHas pabota o teme «MccnenoBanue

49 3aBHCHUMOCTH BecCa Tejla B BOJIE OT 00bEMa
MOTPYKEHHOM B JKUJIKOCTh YaCTH TEJIA»

50 [TmaBanue Ten
JlabopaTtopHnas padota "KoHcTpynpoBaHue apeoMeTpa

51 WJTM KOHCTPYHUPOBAHUE JIOJIKH U OTIpe/ielieHne e
rpy30n0abEMHOCTH"
Pemenue 3agau no remam: «llnaBanue cynos.

52 BosnyxonnaBanuey, «J{aBnenue TBEpbIX Tell,
KHUAKOCTEH U ra30B»
Pemenue 3aau no temam: «IlnaBanue cynos.

53 BosnyxonnaBanuey, «J{aBnenue TBEpbIX Tell,
KUJKOCTEH U ra30B»

54 KonTtponsnas paborta no teme «JlaBienue TBEPABIX Tell,
KUJKOCTEH U ra30B»

55 Mexanudeckast padbora

56 MoutHocTs. EquHuIBI MOIITHOCTH

57 VYpok-uccnenosanue "Pac4€r MOIHOCTH, pa3BUBAEMON
IIpU MOABEME IO JIECTHUILIE"

58 [Ipocteie Mexann3Mmbl. Peruar. PaBHoBecue cuil Ha

pblyare




IIpocTeie Mexanu3Mmsl. Peruar. PaBHoBecue cuil Ha

59 1
ppluare
60 Poruaru B Texauke, ObITY 1 nipupojie. JlabopatopHas 1 05
pabota «/ccenoBanue yCIOBH paBHOBECHS phlyaray '
61 [TpumeneHue ycinoBuii paBHOBECHS pbluara K 0JI0Ky 1
KoadduumeHT mose3Horo necTBus MEXaHU3MA.
62 Jlaboparopras pabota «M3mepenue KII1Jl HakmoHHON 1 0.5
MIJIOCKOCTH
63 Pemenne 3amau mo reme "Pabdota, mourHocTh, KIT/I" 1
64 Mexanunueckas sHeprust. Kunernueckas u 1
MOTEHIIMAJIbHAs SHEPrus
65 3aKOH COXpaHEHUsI MEXaHUYECKON YHEPTUU 1
YPOK-3KCIIEpUMEHT 10 TeMe " IKCIIEPUMEHTATBLHOE
66 onpesiesieHne N3MEHEHUS! KWHETHUECKOH 1 1 1
MOTEHIMAILHON HEPrUuM NPU CKAThIBAHUM TeJIa IO
HAKJIOHHOH IUIOCKOCTH"
67 Kontponbhas padoTa nmo teme «PaboTa 1 MOIIHOCTb. 1
DHeprus»
68 PesepBHbIit ypok. PabGoTta ¢ TekcTamu 1o Teme 1
"MexaHnudeckoe IBUKeHue"
69 PesepBHbIil ypok. PaboTta ¢ TekcTamu o teme 1
"JlaBiieHue TBEPABIX TEJ, )KUAKOCTEH U ra3oB"
70 PesepBHrlit ypok. Pabota ¢ Texcramu o teme "PaboTa. 1
MoHocTh. DHeprus"
71 PesepBHriit ypok. Pabota ¢ Texkcramu o teme "PaboTa. 1
Mo1HOCTB. DHEprus"
79 PezepHblit ypok. Pabota ¢ Tekctamu no teme "Pabora. 1
Mo1HOCTB. DHEprus"
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 72 12




8 KJIACC

KoauuecTBo yacos
Jara
Ne n/m Tema ypoka KonTpoabHubie IIpakTuyeckue
Bcero H3y4YeHHus
padoThI padoTsbI
1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETUYECKON 1
TEOPHH U MX OIBITHBIC TIOITBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYIT 1
3 Mogenu TBEPIOTO, JKUAKOTO U ra3000pa3HOTO 1
COCTOSIHMM BelllecTBa
4 Kpucrannmmaeckue u amopdasie Tena 1
5 CmaunBaHue ¥ KamuUIsIpHOCTh. [loBepXHOCTHOE 1
HaTsDKEHUE
6 TerutoBoe pacumpeHue u cxxaTrue 1
7 Temneparypa. CBa3b TeMIEPATYpPhl CO CKOPOCTHIO 1
TEIJIOBOTO JABM)KEHUS YaCTHUII
8 Bayrpennsis sueprus. CriocoObl H”3BMEHEHHS 1
BHYTPEHHEU SHEPTUU
9 Bub! Tenonepenaun 1
Ypok-koudepennus "[IpakTruueckoe UCIIOIb30BaHNE
10 TEIUIOBBIX CBOWCTB BEIIECTB M MAaTEPHAIIOB B IETISAX 1 1
sHeprocoepekeHus"
11 KonuuectBo TemnoTel. Y AeabHasa TEMIOEMKOCTh 1
12 VYpaBHeHue TerioBoro 6ananca. TermooOMeH u 1
TEIJIOBOE PaBHOBECHE
Jlaboparopnas pabota "HccrnenoBaHue siBIeHUs
13 TEII000MeHa IPY CMELIMBAHUN XOJIOTHON U ropsiueit 1 1
BOJBI"
14 Pacyer konuyecTBa TEMIOTHI, HEOOXOIUMOTO IS 1
HarpeBaHus TeJa U BBIICISIEMOT0 UM TP OXJIaKICHUN




Jlaboparopras pabota "OnpeneneHue yaeabHON

15 TEIJIOEMKOCTH BellecTna”

16 OHeprus TOIIMBA. Y iebHasl TENJI0Ta CTOPAHUS

17 [1naBneHue u oTBEpACBaHNE KPUCTAININYECKUX TEJI.
VY enpHas TEN0Ta MIIaBJICHUS

18 Jlaboparopras pabota "OnpeneneHue yaeiabHON
TEIUTOTHI TIJIaBJICHUS JIbaa"

19 [TapoobpazoBanue u koHaeHcauus. Vcnapenue
Kunenue. Y nenpHas Temnora napooOpa3oBaHus U

20 KOH/ICHCAINU. 3aBUCUMOCTh TEMIIEPATyphl KHIIEHUS OT
aTMOC(hepHOTO TaBJICHUS

21 Bnaxxnocts Boznyxa. JlabopaTopHas pabota
"OnpenesnieHrne OTHOCUTEIBHON BIAXKHOCTH BO3TyXa"

22 Pemenue 3agau Ha onpeeneHne BIaXKHOCTH BO3TyXa

23 [Tpunnume! paboThl TEMIOBBIX ABUTaTeneit. [Tapoas
TypOuHa. /[BuraTens BHyTpEHHETO CrOpaHus

24 KIIJI TenmoBoro auratens. TemaoBele ABUTATEIN U
3aIuTa OKpyKarouieil cpebl

o5 Pemenue 3a1ay Ha Qa3oBble Mepexoibl U TEIIOBBIE
JBUTATENU

26 [ToaroroBka Kk KOHTPOJILHOM padoTe 1mo Teme "TemnoBbie
sBiieHus. VI3MeHeHue arperaTHbIX COCTOSIHUIM BelecTa"

97 KonTtponbHas padoTa o Teme "TemnoBbie BICHU.
W3meHeHue arperaTHbIX COCTOSIHUM BemiecTBa'

28 DnexTpusaiys Tei. J[Ba poja dJIeKTpUUYECKUX 3apsI0B

29 VYpok-uccaenosanue "OneKkTpu3anus TeJl NHAYKIUEH U
IIPY COIPUKOCHOBEHUU"

30 BiaumoneiicTBue 3apsukeHHBIX Tell. 3akoH Kynona

31 Dnektpuyeckoe nosie. HarpsykeHHOCTh 3JIEKTPUUECKOTO




noss. IIpyHIMn cyneprno3sunuy 3EeKTPUIECKUX MOJIEH

Hocwutenu snexTpuueckux 3apsiioB. DJIeMEHTapHbIN

32
3apsna. CtpoeHue atoma

33 [IpoBOAHMKY M AMDIEKTPUKH. 3aKOH COXPAHEHUS
ANEKTPUUECKOTO 3apsiaa

34 Pemrenue 3agau Ha mpuMeHEeHHE CBOMCTB
ANEKTPUUECKUX 3aPSAI0B

35 DNEeKTPUUYECKUN TOK, YCIOBHSI €T0 CYIIIECTBOBAHMSL.
M cToOYHMKH 2IEKTPUYECKOTO TOKA

36 JleWicTBUS DTIEKTPUIECKOTO TOKa

37 VYpoxk-uccnenoBanue "JleficTBUE AIEKTPUUECKOTO OIS 1
Ha [TPOBOJIHUKY U JIUDJIEKTPUKH"

38 DNEKTPUYECKUN TOK B METAJUIAX, JKHJIKOCTSAX U Ta3ax

39 DneKTpuyYecKas Ienb U € COCTaBHBIC YaCcTH

40 Cuna Toxka. JlabopaTopHas pabora "M3mepenue u 05
peryJIMpOBaHUE CHJIBI TOKA" '
DIIEKTpUYECKOE HanpsKeHne. BoiabT™Merp.

41 JlaGopaTtopHas pabota "M3MepeHne u peryimpoBaHne 0.5
HanpspKeHus"

42 ConpoTtuiieHUE TPOBOJHUKA. Y I€JIbHOE
COTPOTHBIICHUE BEIIECTBA
Jlaboparopnas pabota "3aBUCUMOCTb IIEKTPHUIECKOTO

43 COTMPOTHBIICHUS IPOBOJIHUKA OT €T0 JUIMHBI, IJIOLIaIN 1
MOTIEPEYHOro CeYeHUs U MaTepuana”

m 3aBUCUMOCTb CUJIBI TOKA OT HanpsbKeHUs. 3akoH Oma
JUIS y4acTKa [enu
Jlaboparopnast pabota "HccnenoBanue 3aBUCUMOCTH

45 CWJIBI TOKa, UAYIIETO Yepe3 Pe3UCTop, OT 1

COMPOTHBIICHUS PE3UCTOPA U HATIPSDKEHUS Ha
pesucrope"




Pemenue 3anau Ha npumeHeHue 3akoHa OMma ais

46
y4acTKa Lenu

47 [TocnenoBarenbHOE U ApAIIIEIBHOE COCAMHEHUS
MIPOBOTHUKOB
Jlaboparoprast padota "[IpoBepka mpaBuiIa CIOKCHHS

48 HaIPsHKEHUN TIPU TIOCIE0BATEIIbHOM COSAMHEHUH IBYX
pe3uctopos"

49 JlabopaTtopHas pabota "IIpoBepka nmpaBuia sl CUITBI
TOKa IIPU MapajljIeIbHOM CO€AMHEHUU PE3UCTOPOB"

50 Pemrenue 3agau Ha mpumenenue 3akona Oma st
Pa3IMYHOTO COCTMHEHUS TIPOBOJHUKOB

51 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO TOKA. 3aKOH
Hxoyna-Jlenna

59 JlabopaTtopHnas pabota "Onpenenenue padoTsl U
MOIIHOCTH 3JIEKTPUYECKOTO TOKa"

53 DNEeKTPUUYECKUE LETTH B MOTPEOUTENN FIEKTPHUIECKOM
sHepruu B ObITy. KopoTkoe 3ambikaHMe
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

54 "DnexkTpruuecKue 3apsabl. 3apsyKEHHBIE Tela U UX
B3aUMOIeUCTBUS. [10CTOSIHHBIN AJIEKTPUUECKUNA TOK"
KonTtponbHas padoTa o teme "DIESKTPUISCKUE 3apsi/Ibl.

55 3apshKeHHBIE TeNa U UX B3auMoeicTus. [locTosiHHbII
AJEKTPUYECKUN TOK"

56 [TocTosiHHBIE MarHUTHI, KX B3aUMO/ICHCTBUE

57 Ypok-uccnenosanue "M3yueHue noyien nocTosTHHbIX
MarHuToB"

58 MarnutHoe nojyie. MarautHoe nosie 3eMJIH U €ro
3HAYEHUE IS )KU3HU Ha 3emIie

59 OmneIiT OpcTeaa. MarHuTHOE MOJIe IEKTPUUECKOTO TOKA

MarauTHoe moJje KaTYyHIKH1 ¢ TOKOM




60

[TpuMeHeHHe SIIeKTPOMArHuTOB B TEXHUKE.
Jlaboparopuas pabota "N3ydeHue necTBus
MarHUTHOT'O TOJIsl Ha POBOJHUK C TOKOM"

0.5

61

DneKTpoBUraresb HOCTOSIHHOTO ToKa. Mcnonb30Banue
JJIEKTPOIBUraTeNeH B TEXHUYECKUX YCTPOUCTBAX U Ha
tpancnopte. Jlaboparopras padora "KoHcTpynpoBaHue
Y U3y4eHue pabOThI IEKTPOABUTATEIIS "

62

Omnbrter @apazes. 3aKOH JEKTPOMArHUTHOW WHTYKITUH.

[IpaBuio Jlenna

63

OnekrporeHeparop. CnocoOsl MoTydeHUs
ANEKTPUUECKOI PJHEPTrUr. DIEKTPOCTAHITUHN HA
BO300HOBJIIEMBIX HCTOYHUKAX OHEPIrun

64

[ToaroToBka K KOHTPOJIBLHOU paboTe MO TeEMe
"DNeKTpuYeCcKrue U MarHUTHbIE ABJICHUSA"

65

KonTtponbHas padoTa o Teme "DIeKTpuIecKue u
MAarHuTHBIE SIBJICHUS"

66

OnbiTel Papajnesi. 3aKOH JIEKTPOMArHUTHON WHTYKIIHH.

[IpaBuno Jlenna

67

OnektporeHepatop. CrocoObl MOTyYeHUS
AIIEKTPUYECKOM SHEPTUU. DINEKTPOCTAHIIUU Ha
BO30OHOBJISIEMBIX HCTOYHUKAX YHEPTUH

68

KontponbHas padoTa o teme "DIEKTpUUIECKUe U
MAarHuTHBIE SBJICHUS"

69

KonTpombHas paboTta no Teme "DneKkTpuueckue u
MarHuTHbIE sIBJIEHUsA"

70

PezepBHblit ypok. PaboTa ¢ TekcTamu 1o Teme
"TenuoBble sBieHNA"

71

PezepBHblit ypok. PaboTta ¢ TekcTamu 1o teme
"IIoCTOSIHHBIN 2JEKTPUUYECKUI TOK"

72

PezepBHblit ypok. PaboTta ¢ TekcTamu 1o teme




"MaruuTtHele sBieHud"
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9 KJIACC
KonuyecTBo yacos
Ne n/m Tema ypoka KonrtpoJabhbie IIpakTuyeckue Aara
Bcero U3y4YeHus
padoThI padoTsbI
1 Mexanundeckoe aBuxkeHue. MartepranbHas TOUKa 1
9 Cucrema orcyera. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
JIBUKCHIS
3 PaBHOMEpPHOE IPAMOJIIMHEWHOE JBHKEHUE 1
4 HepaBnoMepHoe npsamosnnHeitHoe aBukenne. CpeaHss u 1
MTHOBEHHAsI CKOPOCTh
5 [IpssMonMHENHOE PAaBHOYCKOPEHHOE JIBUKECHHE. 1
Yckopenue
6 CKOpOCTh MPAMOJMHENHOTO PAaBHOYCKOPEHHOTO 1
nekeHus. ['paduk ckopocTu
JlaGopaTtopHas pabota "OnpeneneHrne YCKOPSHHS Tela
7 MIPU PAaBHOYCKOPEHHOM JBMKEHUH 10 HAKIIOHHOM 1 1
mIockocTu"
8 CBoOopanoe magenue tei. OneiTel [ anunes 1
9 PaBHOMepHOE ABHKEHUE TIO OKpYXHOCTH. [lepuon u 1
yacTtoTa oOpaieHus. JIluneitHas u yrioBast CKOpOCTH
10 LlenTpocTpeMuTeIbHOE YCKOPEHHE 1
11 Ilepselii 3akoH HproToHa. BexTop cuiibl 1
12 Bropoii 3akon Hetotona. PaBHozelicTByro1Iast cuiia 1
13 Tperuii 3akon Herotona. Cynepnosunus cui 1
14 Pemrenue 3agau Ha npuMeHeHue 3akoHOB HproToHa 1
15 Cuna ynpyrocrtu. 3akoH ['yka 1




16

Pemenue 3anau no teme «Cuia ynpyroctu»

Jlaboparopras pabota «Onpeenenne KecTKOCTH

17
IPYKUHBDY

18 Cuna TpeHus

19 Pemenue 3anau no teme «Cuia TpeHUs»

20 Jlaboparopras pabota "Onpenencane kodhduimeHTa
TPEHUs CKOJIbKEHUs"

21 Pemenue 3amgau mo teme "3akonsl Hetorona. Cuna
ynpyroct. Cuna tperus”

29 Cuna TSHKeCTH U 3aKOH BCEMUPHOTO TSATOTEHUSI.
Yckopenne cBOOOTHOTO TTaCHUS
Ypok-koupepenius "JIBuKeHUE TET BOKPYT

23 rpaBuTariioHHOTO 1eHTpa (CoHeYHAas CUCTEMA).
lanaktukn"

24 Pemrenue 3aga4d mo teMme "Cuiia TSDKECTH U 3aKOH
BCEMUPHOIO TATOTEHUS"

o5 [TepBast kocmMuueckasi ckopoctb. HeBecomocTh 1
Meperpy3Kku

26 PaBHOBecHe MaTeprabHOW TOUKH.

AbcomotHo TBEpAOE Teno. PaBHOBecHe TBEPIOTo Tema ¢

27 3aKpeIUIEHHON OChI0 BpalieHusa. MoMeHT cuiibl. LleHTp
TSKECTH

28 Pemenue 3agau no reme "MomeHT cuibl. L{eHTp
TsbKecTH"

29 [ToaroToBka K KOHTPOJBHON paboTe MO TeMe
"MexaHn4ueckoe nBmkeHnne. Bzaumonelictsue ten"

30 KonTtponpHas pabota o Teme "MexaHHueckoe
nBrokenne. Bzaumoneiictsue ten"

31 Nmnynbe Tena. UMnynbe cuibl. 3aKOH COXpaHEHUs

UMITyJIbCa. YIIPYroe U HEYNpyroe B3auMoAeHCTBUE




32

Pemrenue 3agau o reme "3akoH coXpaHEHUsI UMITYJIbCA"

VYpoxk-koHpepenuus "PeakTHBHOE ABM)KEHHUE B TIPUPOIEC

33 "
U TEXHHKE

34 Mexanmnueckasi paboTa U MOIIHOCTb

35 PaboTa cuibl TSDKECTH, CHITBI YIPYTOCTH U CHIIBI TPEHHS
Jlaboparopras pabota «Onpenenenrne paboThl CHITBI

36 TPEHUsI IPU PABHOMEPHOM JIBH>KEHUU TeJla 10
TOPU30HTAIEHON TIOBEPXHOCTH

37 Cs3b sHepruu 1 padoThl. [loTeHmanbHas sHeprust

38 Kunernueckas sneprus. Teopema 0 KHHETHYECKOMN
SHEPTUU

39 3aKOH COXpaHEHHUsI PHEPTUU B MEXaHUKE

40 JlabopaTtopHnas pabota «/3ydeHune 3ak0Ha COXpaHECHHS
SHEPrUN»

41 KomnebaTenpHOE TBUKEHNE U €r0 XapaKTePUCTUKH

42 3aryxatomue koyieOaHus. BeiHyk1eHHbIE KOJIeOaHMs.
Pe3onanc

43 MaremaTuyecKui U NPY>KUHHBIA MassTHUKU

m Ypok-uccienoBanue «3aBUCUMOCTh TIEPHOJIa KOJIeOaHUA
OT ECTKOCTHU MPYKUHBI U MACChI TPYy3a»

45 [IpeBpaiieHue 3Heprun Mpyu MEXaHUYECKUX KOJIeOaHUIX

46 Jlaboparopnast pabota «Onpenenenrue 4acToThl U
nepuoja KojebaHui Mpy>KMHHOTO MasTHUKA
Jlaboparopnast pabota «I[IpoBepka He3aBUCUMOCTH

47 nepuo/ia KojiebaHuil rpysa, MoABEIEHHOTO K HUTH, OT
Macchl Tpy3a»

48 Mexanunueckue BOJIHbI. CBOHCTBA MEXaHUYECKUX BOJIH.
IIpononbHbIE U TONIEPEYHbIE BOJIHBI

49 VYpoxk-koHpepenuus "MexaHMuECKHE BOJIHBI B TBEPIOM




Tene. CelicMUYEeCKHUE BOTHBI"

50 3Byk. PacnipocTpanenue u oTpaxxeHue 3ByKa

51 Ypok-uccnenoBanue "HabmoneHne 3aBUCUMOCTH
BBICOTHI 3ByKa OT 4acTOTHI"

59 I'poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTHUUECKUN
pe30HaHC

53 VYpok-koHpepeHus "YnbTpa3Byk U HHOPa3BYK B
MIPUPOJIE U TEXHUKE"

54 [ToaroroBka K KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI
coxpaHeHus. MexaHn4eckue KojaeOaHus U BOJIHBI"

55 KonTpomnbHas pabota no Teme "3aKkOHbI COXpaHEHUS.
Mexannveckue KoaeOaHus ¥ BOJIHBI"

56 DNEeKTPOMarHUTHOE MoJjie. DIEeKTPOMArHUTHbIE BOJHBI

S7 CBoiicTBa AJIEKTPOMATrHUTHBIX BOJH
Ypoxk-koupepennus "lllkana 371eKTPOMarHUTHBIX BOJIH.

58 Hcnonb30BaHue 31EKTPOMArHUTHBIX BOJIH JJISi COTOBOM
cBa3u"
VYpoxk-uccnenoBanue "N3yuyeHne CBOUCTB

59 AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIbIO MOOUIIBHOTO
tenedona"

50 Pemenue 3agay Ha onpeesieHrne YacTOThl U JTUHbBI
AIIEKTPOMArHUTHOU BOJTHBI

61 DneKTpoMarHuTHas npupojaa ceera. CKOpOCTh CBeTa.
BonHoBbIe cBolicTBa cBeTa

62 DNEKTPOMarHUTHOE MoJjie. DIEKTPOMAarHUTHbIE BOJTHBI

63 CBolicTBa DIIEKTPOMATrHUTHBIX BOJIH
Ypok-koHnpepennus "Llkana >neKTpOMarHUTHBIX BOJIH.

64 Hcnosp30BaHne 3NEKTPOMArHUTHBIX BOJIH AJIsl COTOBOM

cBs3n"




VYpok-uccnenosanue "M3yueHne cBOICTB

65 AJIEKTPOMATrHUTHBIX BOJIH C IIOMOIIBI0 MOOHIIEHOTO
tenedona"

66 Pemenue 3a1a4 Ha onpeneneHne YacTOThI U AJTUHBI
3IEKTPOMArHUTHOM BOJIHBI

67 DnekTpoMarHuTHas npupoaa ceera. CKOpocTh CBeTa.
BosHOBEIE CBOICTBA CBETA

68 Hctounuku ceta. [IpsaMoMHEITHOE pacIpOCTpaHEHUE
ceta. 3atmenust ConHua u JIyHsl

69 3aKoH OTpakKeHHUs cBeTa. 3epkaia. Pemenue 3aqa4u Ha
MpUMEHEHHE 3aKOHa OTPAKEHUS CBETa

70 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA
[TonHOoe BHyTpeHHEE OTpakeHHe cBeTa. Vcrnonb3oBanue

71 ITOJTHOTO BHYTPEHHET0 OTPAKEHUS B ONITHYECKUX
CBETOBOJIaX
JlabopaTtopHas pabora "VccnenoBanue 3aBUCUMOCTH

72 yTJia PEJTOMIICHHS CBETOBOTO JIyda OT yIJia MMaJIeHus Ha
rpanuie "Bo3ayx-creksio""
Ypok-koupepenius "Vcnonp30BaHre MOJHOTO

73 BHYTPEHHETO OTPaKCHUsI: CBETOBO/IBI,
ONTHUKOBOJIOKOHHAS CBSI3b"

74 JInn3bl. OnTHyeckas cuja JIMH3BI

75 [TocTpoenne n3o0pakeHUH B JTMH3AX

76 JlaboparopHas padota "Onpenenenue HOKyCHOTO
PACCTOSTHUS U ONITHYECKOM CHIIBI COOMparomieit JTMH3bI"

77 Ypok-koHpepenmus "Ontudyeckre TMH30BbIe MPHOOPH"

78 ['na3 xak ontuueckas cucrema. 3peHue

79 Pasnoxxenue 6enoro cseta B criekTp. OnbITel HploTOHA.
CrnosxeHue CeKTpaIbHBIX IIBETOB. Jlucmepcus cBeTa

80 JlaGopaTopnas padora "OnbITH O PA3I0KEHUIO OEIOTO




CBETa B CIEKTP U BOCIPUATHUIO LIBETA IPEAMETOB IIPU UX
HaOJI0IEHUH Yepe3 IBETOBbIE (PUILTPHI"

VYpok-npaktukym "BoHOBbBIE CBOWCTBA CBETA:!

81 1
aucriepeust, HHTepepeHnns u nuppakuus”

82 OmnbiTel Pesepdopaa u muranerapaast MoIeb aTOMa 1

83 [Toctynarer bopa. Monaens atoma bopa 1

84 Hcnyckanue u norjouieHue ceera aroMoM. KBaHTHI. 1
JInHeluaTeie CIEKTPBI

85 VYpok-npaktukym "HabmroeHue ciekTpoB ucnyckanus"” 1

86 PannoakTUBHOCTE U €€ BUIBI 1

87 Crpoenne atomHoro siapa. Hykiionnas Moens 1

88 PagnoakTiBHBIE TpeBparnieHus. M30Tomsr 1

89 Pemenue 3aga4d o treMe: "PagnoakTUBHEBIE 1
npeBpaiieHus"

90 Ypok-koudepennus "PagnoakTBHBIC W3TyYCHUS B 1
NpUpoe, METULIMHE, TEXHUKE"

o1 S nepHbie peakunu. 3aKOHBI COXPAaHEHHS 3apsiIOBOTO U 1
MaccoBOTO YHUCEI

92 DHeprus CBA3U aTOMHBIX siziep. CBs3b MAacChl U SHEPTUU 1

03 Peakuuu cunTesa u aeneHus suep. MlcrouHuku sHepruu 1
CoJHIa ¥ 3BE3]

94 Ypok-koudepenuus "Anepnas suepretuka. JlercTBus 1
PaZMOaKTUBHBIX U3TyYEHUI Ha KUBbIE OPraHU3MbI"
[ToaroToBka K KOHTPOJBHON paboTe MO TeMe

95 "DIeKTPOMArHUTHOE M0JIE. DJIEKTPOMArHUTHBIE BOJIHBI. 1
KBanToBbIe siBneHUA"

96 KonTtposnpHast paboTa o Teme "DieKTpoMarHuTHOE 1
noJje. DNeKTPOMarHuTHbIE BOJIHBI. KBaHTOBBIE siBIIEHUA"

97 IToBTOpenue, o6odmenue. JlabopatopHsie pabOTHI 1O 1




Kypcy "B3aumoneiictsue Ten"

08 [ToBTOpenue, oboOmeHne. Penienne pacyeTHBIX U 1
KaueCTBEHHBIX 3a/1a4 1o Teme "TerioBble npoueccs”
[ToBTOpenue, 06061eHne. Pemienne pacueTHbIX U

99 KauecTBeHHBIX 3a1a4 1o Teme "KIIJ] TermoBeix 1
nBuraresei”

100 Pasnoxxenue 6enoro csera B criektp. OnbiTel HploTOHA. 1
CrnoxeHne CrieKTpalIbHBIX IBETOB. Jluicriepcus cBeta

101 [Tepuon momypacmana 1

102 Pemenue 3amau mo teme "SnepHspie peakun” 1

103 [ToBTOpenue, o606menue. JlaboparopHsie pabOTHI IO 1 1
Kypcy "CBeToBblI€e siBIEHHS"

104 [ToBTOpenue, 0606menue. PaboTa ¢ Tekctamu 1o Teme 1
"3aK0HBI COXpAHEHHUS B MEXaHUKe"

105 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1Mo Teme 1
"KonebGanus u BoJHBI"

106 [ToBTOpenue, 0606menue. Pabora ¢ TekcTamu 1Mo Teme 1
"CseToBbI€ siBIICHUA"

107 [ToBTOpeHme, 0600mEeHne. PaboTa ¢ TekcTamu 1Mo Teme 1
"KBanToBas u saepHas pusuka"

108 [ToBTOpeHme, 0600meHne. PaboTa ¢ TekcTamMu 1Mo Teme 1
"KBanToBas u suepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 108 27




MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOH
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIET'O OGPA3OBAHUA

7 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06Pa3OBaTeJ'IBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

11

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

PpasiinvaTh ABJICHUS 11O OMMUCAHUIO UX XaPaKTCPHBIX CBOMCTB 1 HAa OCHOBE OIIBITOB,

JEMOHCTPHUPYIONIUX TaHHOE (PU3UUECKOE SBIICHUE

1.3

pacrno3HaBaTh MPOSBICHHE W3YYEHHBIX (M3MUECKUX SIBJICHUH B OKpYXKaIOLIEM
MHpE, B TOM uucie (u3nueckue sBIECHUS B MPUPOJE, NMPH 3TOM IEPEBOAUTH
MPaKTUYECKYI0 3aJadyy B YueOHYI0, BBIJENATh CYIIECTBEHHbIE CBOMICTBA

(mpu3HaKM) pU3NYECKUX SIBICHUM

1.4

OTIMCBHIBATh HM3YYCHHBIE CBOWCTBA Tel U (DU3UYECKUE SBICHUS, HCIOJIb3YS
(¢u3nyeckue BETUYMHBI, MPU OMNHCAHUU TPABWIBHO TPAKTOBATH (PUIUUECKUIA
CMBICTT HCIIOJIb3YEMbIX BEJIMYMH, WX OOO3HAYEHMsS] W €IUHUIBI (U3NYECKUX
BEJIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEMUHHY C
JPYTMMHU BEJIMYUHAMH, CTPOUTH IpapUKu N3YUYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX

BCJINYUH

1.5

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3WYECKHE SIBICHUS U MPOLECCHI, UCHOIb3Ys
U3yYEHHbIE 3aKOHBI, MPH ATOM JaBaTh CIIOBECHYI0 (OPMYIUPOBKY 3aKOHA H

3aIIMCBIBATh €0 MAaTEMATUYCCKOC BhIPA)KCHUC

1.6

00BACHATh (U3UYECKUE SIBICHUS, MPOIECCHl M CBOMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CHUTYyallMii MpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBHIABIATh
MPUYUHHO-CIICJICTBEHHBIE CBS3HU, CTPOUTH OOBSCHEHHE M3 | — 2 JOrHYecKHx
mlaroB ¢ omopod Ha 1 — 2 WM3YYEHHBIX CBOWMCTBA (PU3UYECKUX SIBICHUH,

(I)I/ISI/I‘IGCKI/IX 3aKOHa WK 3aKOHOMCPHOCTHU

1.7

pemath pacy€THele 3aaud B 1 — 2 nelcTBUS, UCMOJB3YS 3aKOHBI U (OPMYIIBL,
CBsI3bIBalOIIME (PU3MUECKUE BETUYMHBL: Ha OCHOBE aHaiM3a YCJIOBHS 3aJaud
3alUCBIBATh KPATKOE YCIOBUE, MOJICTABIATh (U3NUECKUE BETUUYHUHBI B (DOPMYIIBI
U TPOBOJUTH pPAcy€Thl, HAXOJUTh CIPABOYHBIE JaHHbIE, HEOOXOIAUMBbIE IS
pelieHust  3a7ay, OLEHUBATh PEAIMCTHYHOCTh IMOJYYEHHOH  (u3nveckoit

BCIINMYNHBI

1.8

pacnno3HaBaThb HpOGJ’IeMBI, KOTOPBIC MOKHO PCHIWUTHL IIpU IMMOMOIINHN (I)I/I3I/I‘-ICCKI/IX




METOJIOB, B OIMCAHUM HCCIEAOBAHUS BBIACIATH MPOBEPSEMOE IMPEIIIONIOKEHUE
(rumotesy), pa3nuuaTh U UHTEPIPETUPOBATH MOJIYUYEHHBIN PE3yJabTaT, HAXOAUTh

OIINOKHU B XOJEC OIlbITa, A€JaTh BBIBOJBI 110 €T0 PE3yjibTaTaM

1.9

MIPOBOJIUTH OMBITH MO0 HAOMIOAECHUIO (PU3MUYECKUX SBICHUH WIN (QU3HUYECKUX
CBOMCTB Tei: (OpPMYyIHpPOBATH TPOBEPSEMBIE NPEANOIOKEHUS, COOHpaTh
YCTAaHOBKY W3 TPEAJIOKEHHOTO OOOpYyJIOBaHMUs, 3alMChIBAaTH XOJ OIBITA H

(hopMyITMpOBaTh BHIBOIBI

1.10

BBIIIOJIHATE HPAMBIC U3MCPCHHUA C HCIIOJIB30BAHMEM AHAJIOIOBBIX H III/I(l)pOBI)IX
puOOPOB, 3alUCHIBATh MOKa3aHUs NPUOOPOB C YU4ETOM 3aJaHHON aOCONIOTHON

MIOTPEITHOCTH U3MEPEHUN

1.11

MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (DU3MYECKON BEIUYUHBI OT
JIPYro C HCIOJIb30BAHUEM IPSAMBIX M3MEPEHUM, Y4aCTBOBATH B IUIAHWUPOBAHUU
y4eOHOTr0 HCCiIeIoBaHus, cOOMPaTh YCTAHOBKY U BBIMOJIHATH U3MEPEHUS, CIEaysl
MPEeII0OKEHHOMY IUIaHY, (UKCHPOBAaTh PE3YJbTaThl MOJYYEHHOW 3aBUCUMOCTHU
(¢u3nuecKux BEIMYMH B BHUJAE MPEIIOKEHHBIX TaONUIl U TpaduKoOB, AeaTh

BBIBOJIBI ITO PE3YJIbTAaTaM UCCIICAOBAHUSA

1.12

MIPOBOJIUTHh KOCBEHHBIC U3MEPECHUS (DU3NUECKUX BETTUYNH, CISAYS MPEII0OKESHHON
WHCTPYKUMU: TPU BBIIOJHEHUH HW3MEpPEHUN CcoOMpaTh HSKCIEPUMEHTAIBHYIO

YCTAaHOBKY U BBIYUCJIATE 3HAYCHUC HCKOMOM BEIMIHNHBI

1.13

coOmoaTh TMpaBWia TEXHUKHA O€30MacHOCTH mpu padore ¢ J1abopaTopHBIM

000pyI0BaHHEM

1.14

yKa3blBaTh MPUHIMIBI JEHCTBUS NPUOOPOB U TEXHUYECKUX YCTPOMHCTB,
XapaKTepU30BaTh MPHUHIMIIBI JACUCTBUS W3YYEHHBIX NMPUOOPOB M TEXHHUUECKUX
YCTPOMCTB € TOMOIIBIO HX OINHUCAHUS, HUCIOJB3Yysl 3HAHUS O CBOMCTBAxX

(bHSPI‘IeCKI/IX SIBJICHUI U HCO6XO,I[I/IMBIC (1)I/ISI/ILICCKI/IG 3aKOHBI 1 3aKOHOMCPHOCTHU

1.15

OPUBOJIUTH TpUMEphl (HaXOAWUTh WHGOPMALMIO O TpUMEpax) MPaKTHUYECKOTO
UCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOM KHU3HU JUIsl 0OecredeHus
6e30macHOCTH Mpu oOpalleHuu ¢ TpudopaMu U TEXHUYECKHMMH YCTPONCTBaMH,

COXpaHCHHA 3A0POBbA U CO6J'IIOI[CHI/I$I HOPM O3KOJIOTHYCCKOI'0O IIOBCIACHHUA B

OKpYXarolei cpese

1.16

OCYHICCTBJIATDH OT60p HCTOYHHUKOB I/IH(I)OpMaI_II/II/I B CCTH I/IHTepHeT B
COOTBCTCTBUU C 3adaHHBIM IIOMCKOBBIM 3aIlIpOCOM, Ha OCHOBC HMCIOLIUXCA
3HaHUN U Hy’TeM CpaBHCHHA PA3JIMYHBIX HCTOYHHUKOB BBIICIATH HH(bOpMaHI/IIO,

KOTOpas ABJIACTCA HpOTI/IBOpe‘{I/IBOfl WU MOXKET OBITh HeﬂOCTOBepHOﬁ

1.17

HCIIOJIb30BATL IIPU  BBIIIOJIHCHUU y‘-Ie6HBIX 3aJaHui Hay4YHOIIOITYJISAPHYIO
JIATCPATYpPy (I)I/I3I/I‘-ICCKOI“O COACPpIKaHHUA, CIPABOYHBIC MAaTCPpUAJIbl, pECYPChl CCTU

I/IHTepHeT, BJIaJCTh HpI/IéMaMI/I KOHCIICKTHUPOBAHUSA TCKCTA, npeo6pa3OBaHI/m




nH(OPMALIUK U3 OJTHOM 3HAKOBOU CUCTEMBI B IPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE M YCTHBIE COOOIICHNS HAa OCHOBE 2
— 3 UCTOYHMUKOB MHPOPMALIHU (PU3UIECKOTO COACPKAHHS, B TOM YHCIE IMyOINIHO
JenaTh KpaTKHe COOOIIEHHS O pe3yabTarax IMpPOeKTOB WM  Y4eOHBIX
WCCIICIOBAHUM, TMPU 3TOM TI'PAMOTHO HCIOJIb30BATh W3YYEHHbBIA MOHATHIHBIN

anmapart Kypca GU3HUKH, COTPOBOXKIATh BRICTYIICHUE TIPE3CHTALINCH

1.19

OpU  BBINIOJIHEHUH y4E€OHBIX TMPOEKTOB W HCCIACAOBAaHUM  pacmpenemsiTh
00513aHHOCTH B T'PYIIIE B COOTBETCTBHH C MOCTABJICHHBIMU 33/la4aMu, CIEAUTH 3a
BBLITIOJIHEHHEM IUIaHa AEWCTBUM, aJeKBAaTHO OILIEHUBATL COOCTBEHHBIM BKJIaJ B
JIEATEeIIbHOCTh TPYNIbI, BBICTPANBATh KOMMYHUKATUBHOE B3aWMOJICHCTBUE,

YUYUTBIBAsA MHCHHUEC OKPYXKAKOIINUX

8 KJIACC

Kon
NpoBepPsieMoOro
pe3yJabTara

IIpoBepsiemble IpeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

11

HUCIIOJIb30BaTh NNOHATHA

1.2

Ppas3iinyaTh ABJICHUSA 110 OMMMCAHUIO UX XapaKTCPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,

JNEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SIBJICHUE

1.3

pacrno3HaBaTh MPOSBICHHE W3YYEHHBIX (M3MUECKUX SIBICHUH B OKpYXKaIOLIEM
MUpe, B TOM 4Hcie (U3MYECKUue SIBJICHUS B MPHUPOIE, MPU ITOM IEPEBOIUTH
OPAaKTHYECKYI0 3aJady B Yy4eOHYI0, BBIJCNATh CYHIECTBEHHbIE CBOMCTBA

(mpu3Haku) PU3NUECKUX SABICHUMA

1.4

OIIMChIBAaTh H3YUYCHHBIC CBOWMCTBA TE€I H (1)I/IBI/ILIGCKI/IG SABJICHHs, MCIIOJIb3Ys
(I)I/ISI/I‘IGCKI/IG BCIIMYMHDBI, IIPHU OIHMCAHUU IIPABUIIbBHO TPAKTOBATH (bHSH‘ICCKI/Iﬁ
CMBICJI UCITIOJIb3YCMBIX BCIIMYHNH, 0003HaYEHUS U CAMHHUIIBI (I)I/I?»I/I‘ICCKI/IX BCJINYHH,
HaxXoJUTb (bOpMyJ'IbI, CBA3BIBAOIIUC NAHHYHO (I)I/ISI/I‘ICCKYIO BCIIMYHUHY C ApYIrUMU

BCIIMYHMHAMHU, CTPOUTDH Fpa(bI/IKI/I HN3YYCHHBIX 3aBUCUMOCTEH (I)I/ISI/I‘IGCKI/IX BCINYNH

1.5

XapaKTCpU30BaThb CBOICTBa TECII, q)I/I3I/I‘leCKI/IC SABJICHUSA W MPOLECCHI, UCIIOJIb3YA
HN3YUYCHHBIC 3aKOHBI, IPpU 3TOM JaBaTb CJIIOBCCHYIO (I)OpMy'J'II/IpOBKy 3aKOHa M

3aIIMCBIBATb €T0 MATCMAaTUYCCKOC BBIPAKCHUC

1.6

OOBACHATH (1)H3I/II-ICCKI/IC MpoHecCChl U CBOMCTBa TCJI, B TOM YHCJI€C U B KOHTCKCTC
CI/ITyaLII/Iﬁ MMPAKTUKO-OPUCHTHUPOBAHHOTO  XapaKTepa: BbIABIIATE MNPUYUHHO-
CJICACTBCHHBIC CBsA3U, CTPOUTH 00bsicHeHHE W3 1 — 2 JOrMYecKuX IIaroB C
IIOMOIIIBIO 1-2 HU3YUCHHBIX CBOMCTBA (I)I/I3I/I‘-ICCKI/IX HBHCHHﬁ, (I)I/I3I/I‘1IGCKI/IX 3aKOHa

HJIK 3aKOHOMCPHOCTU




1.7

pemiate pacu€THbIC 3a7aud B 2 — 3 NEHCTBUS, MCIOJB3YS 3aKOHBI U (POPMYIIHI,
CBSI3bIBAIOIIME (DM3MUECKUE BEIMYMHBL: HA OCHOBE aHalM3a YCIOBHS 3alaud
3alMChIBaTh KPAaTKOE YCIOBHE, BBISBIATH HEIOCTATOK JAHHBIX MJIs PEIICHUS
3a/auM, BLIOMpATh 3aKOHBI U (GOPMYJIBI, HEOOXOJWMBIE [UIsi €€ peIleHus,
IIPOBOJMTH PACUEThI U CPABHUBATH TIOJYICHHOE 3HAYCHHUE (DU3MUECKON BEITMYHUHBI

C U3BE€CTHBIMU JaHHBIMU

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEUIMTH NPH TOMOLIH (PH3HUECKUX
METOJ0OB, HCIIOJIb3ys OIIMCAHHWE HCCIENOBAHUS, BBIICIATH IPOBEPSIEMOE
IIPEATIOJIOKEHHUE, OLICHUBATh IPABUIIBHOCTD MOPSAKA IPOBEICHUS UCCIIEIOBAHMS,

J€JIaTh BBIBObI

1.9

MPOBOJUTH OMBITHI TIO HAOMIOACHUIO (DU3WYECKUX SIBJICHUN WIM (PU3NIECKUX
CBOWCTB Ten: (OopMyIupoBaTh MPOBEPSEMbIE MPEANOJIOKEHUSI, COOUpaTh
YCTAaHOBKY W3 TMPEUIOKEHHOTO OO0OpY/AOBaHUS, OIMUCHIBATH XOJ ONBITA U

(hopmMyIUpOBaThH BHIBOIBI

1.10

BBITIOJIHATh TNpPSIMbIE HM3MEPEHHUS C HCMOJIb30BAaHHEM AaHAJIOTOBBIX MPHUOOPOB U
JATYNKOB (PM3MUYECKUX BEITUYMH, CPAaBHUBATh PE3yJIbTAaThl M3MEPEHUI ¢ ydéToM

3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH

1.11

MPOBOJIUTh HCCIICOBAHUE 3aBUCUMOCTH OJHOW (H3UYECKON BEIWYHHBI OT
JIPYro ¢ WCIOJIb30BAaHHEM MPSIMBIX H3MEPEHHIA: TUIAHUPOBATh HCCIICIOBAHHE,
COOMpaTh YCTAHOBKY M BBINOJHATH H3MEPEHUS, CIEqys MPEIUIOKCHHOMY IUIaHYy,
(bUKCUpOBaThH PE3yAbTATHI MOJTYICHHOW 3aBUCHMOCTH B BUJIE TAOJIHI] ¥ TPA(UKOB,

ACJIaTh BbIBOABI 110 PE3yjIbTaTaM HUCCICA0OBaHNA

1.12

IPOBOJAUTH KOCBEHHbIE HM3MEpPEeHHs] (PU3MUECKMX BEIMYMH: I[JIAHHUPOBATh
U3MEpEeHUs, COOMpPaTh AKCIEPUMEHTAJIbHYIO YCTaHOBKY, CJIeays MpeIOKEHHON

WHCTPYKIHWH, U BEIYUCIIATh 3HAYCHUEC BECIIMYHNHBI

1.13

coOnroAaTh MpaBWiia TEXHUKH OE30MacHOCTH MpH pabore ¢ 1abopaTopHBIM

000pyI0BaHUEM

1.14

XapaKTCPHU30BaATh IIPHUHIMUIIBI HeﬁCTBHH N3Y4YCHHBIX HpI/I60pOB Hn TCXHHUYCCKHUX
YCTpOﬁCTB C 0H0pOI71 Ha HUX OIIHKCAaHUsA, HCIOJIB3YyA 3HAHUA O CBOMCTBAxX

(I)I/ISI/I‘IGCKI/IX SIBJICHUMN U HCO6XO,I[I/IMBIG (1)I/ISI/I‘ICCKI/IC 3aKOHOMCPHOCTH

1.15

paciio3dHaBaTb NPOCTLHIC TCXHUYCCKUC YCTpOﬁCTBa " UBMCPUTCIIbHBIC l'IpI/I60pBI 1o
CXCeMaM M CXEMATHUYHBIM PUCYHKaM, COCTABJIATH CXEMbI DJICKTPUYCCKUX LIEIIEeH ¢
IMOCJICAOBATCIIbHBIM W  IApaJUICIIbHBIM COCAMHCHUEM 3JICMCHTOB, pa3jinvas

YCJIOBHBIC 0003HaYCHHMS IJIEMCHTOB OJICKTPUYICCKUX Hemnein

1.16

NPUBOAUTH TpPUMEPHl (HAXOAUTh HWH(GOPMAIMIO O TMPHUMEpax) MPaKTHYECKOTO
WCIOJIb30BaHUS (PU3MUYECKUX 3HAHUN B TIOBCEAHEBHOW >KM3HHU Ul OOecredeHHs

0€30MacHOCTH MpH OOpaleHuH ¢ MpUOOpaMu M TEXHUYECKMMHU YCTPOHCTBaMH,




COXpaHCHUA 30pPOBbs U CO6JIIOII€HI/I$I HOPM OBKOJIOTHUYCCKOI'0 IIOBCACHHA B

OKpY»Kalollen cpene

1.17

OCYIIIECTBIISATh MOUCK WHPOPMAIUU (PU3UIECKOTO coAep)aHus B ceTH VIHTEpHET,
Ha OCHOBE HMEKIIUXCS 3HAHMMA MW NYyTEM CPaBHEHUS JOINOJHUTEIbHBIX
HMCTOYHUKOB BBIICISATh MH(POPMAIUIO, KOTOpash SBISAETCS MPOTUBOPEUMBOMN WIIH

MOJKET OBITh HEIOCTOBEPHOU

1.18

UCIIOJIb30BaTh IPU BBINOJIHEHWH Y4YEOHBIX 3aJaHUl HAy4HO-IOMYJIIPHYIO
AUTEpaTypy (PU3MUECKOTO COAEpIKaHUs, CIIPABOYHbIC MAaTE€PHalbl, PECYPCHl CETH
WurepHer; Biagerb npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpazoBaHUs

WH(POpPMAIIUU U3 OJTHON 3HAKOBOW CUCTEMBI B IPYTYIO

1.19

co3gaBaTb COOCTBEHHbIE MHCbMEHHBIE U KpaTKHUE YCTHbIE COOOIIeHUs, 0000as
nH(pOpPMaLIMI0O U3 HECKOJbKUX HMCTOYHUKOB (PU3NYECKOTO COJEp’KAaHUS, B TOM
yyclie MyOJIMYHO MPEICTaBIATh Pe3yabTaThl IPOEKTHOM WM HCCIIEI0BATEIbCKON
JEATEIIbHOCTH, MPH STOM TPAMOTHO HCIIOJIb30BaTh HW3YYEHHBIA MOHATHITHBIN

amnmapat Kypca (pU3uKH, COTPOBOXKIAThH BBICTYIUJICHUE TTPE3CHTAIUCH

1.20

MPU BBHITIOJHEHUN YYEOHBIX MPOEKTOB W MCCIIENOBAHUN (PU3MUECKHX IPOIIECCOB
pacmpenensaTb OO0S3aHHOCTH B TPYNINE B COOTBETCTBHU C TOCTaBJICHHBIMHU
3a/layaMy, CJIEOUTh 3a BBIIIOJHEHHEM IUIaHa JAEHCTBUU M KOPPEKTHPOBATH €rO,
aJIecKBaTHO  OLIEHMBAThb COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH  TPYIIIIHI,
BBICTPAaUBATh KOMMYHHMKAaTHBHOE B3aWMOJICHCTBHE, TIPOSABIAS TOTOBHOCTH

paspeniath KOH(PIUKTHI

9 KJIACC

Kox
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJLHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3oBaHus

11

HCIIOJIb30BAaTh U3YYCHHBIC ITIOHATUS

1.2

pas3iinuaTh ABJICHHUA 110 OIIMCAHNIO UX XapPaKTCPHBIX CBOMVCTB 1 Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOLIUX JAHHOC (1)I/I3I/I‘16CKOG SABJICHUC

1.3

paciio3HaBaTh IMPOSABJICHUC HU3YUYCHHBIX (I)I/BI/I‘{eCKI/IX SIBICHUI B OKpYyKaromem
MHpE, B TOM YHUCIIC (I)I/I?»I/I‘leCKI/IC ABJICHUA B HIPUPOAC, IIPU 3TOM HNECPEBOAUTH
IMMPAKTHUYCCKYKO 3a1a4y B yqe6Hy10, BBLICIATH CYHICCTBCHHBIC CBOMCTBA

(mpu3Haku) GpU3MUECKUX SBICHUN

1.4

ONHCBIBATL H3YUCHHBIC CBOMCTBAa TE€I U (I)I/I3I/I‘ICCKI/IC SABJICHUA, HUCHOJIb3Yd
(I)I/I3I/I‘-IGCKI/IC BCJIMYWHBI, IIPU OINHWCAHHUU IMPABUIIBHO TPAKTOBATH (I)I/I3I/I‘ICCKHI>'I

CMBICJI UCIIOJIb3YCMBIX BCIIMYUH, 0003HaYCHHS U CAMHHUIIbI (I)I/I3I/I‘-ICCKI/IX BCJIMYMH,




HaXOJUTh (OPMYIIBI, CBA3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIMYUHY C IPYTUMHU

BEJIMYUHAMHM, CTPOUTH IPa(hUKN N3yYCHHBIX 3aBUCUMOCTEH (PU3MUECKUX BETNYUH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, PU3UYCCKHUE SIBICHUS U MPOIECCHI, UCHOIB3YS
M3YYCHHBIE 3aKOHBI, MPH STOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U

3aIMMCBbIBATb €T0 MAaTCMAaTUYCCKOC BhIPAXKCHUC

1.6

OOBSICHATH (PU3MYECKHE MPOLECCH M CBOMCTBA TN, B TOM YUCIIC U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABIATh INPUYUHHO-
CIIEICTBEHHBIE CBS3H, CTPOUTh OOBSICHEHME U3 2 — 3 JIOrMYECKHUX IIAaroB ¢
MOMOIIBIO 2 — 3 U3y4EeHHBIX CBOWCTBA (PM3UYECKUX SBIICHHH, (PU3MUECKIX 3aKOHA

HJIM 3aKOHOMCPHOCTHU

1.7

pemaTth pacuy€THbIC 3a7aud (OMUpAIONIUECs Ha CHCTeMYy M3 2 — 3 ypaBHEHHH),
HCIOJIb3YSl 3aKOHBI M (OPMYJIbl, CBSA3bIBaIOLIME (PU3MUYECKHE BEIMYMHBI: Ha
OCHOBE aHalM3a YCIOBUS 3aJauyd 3alHChIBaTh KpPaTKOE YCIOBHE, BBISBIATDH
HEeJOCTalolMe WM W30BITOYHbIE JaHHbIE, BHIOWpAaTh 3aKOHBI U (QOPMYIIHI,
HEO0OXO0IMMBbIe ISl PEIIeHHUs], TPOBOJUThH PacYEThl U OLEHUBATh PEATHUCTUYHOCTh

MOJIy4€HHOTO 3HAYeHUs PU3NUECKON BETUUNHBI

1.8

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PELIMTh MPH TMOMOIIM (PU3NUYECKUX
METOJOB, MCIIOJIB3Ys  ONMCAHME HCCIECNOBAHMSA, BBIACIATH  IIPOBEPSIEMOE
IIPEIOJIOKEHUE, OLEHUBATh IPABUIBHOCTL IMOPSAJIKA MPOBEIEHUSA UCCIIEAOBAHUA,

JIeTIaTh BBIBOJbIL, MHTEPIIPETUPOBATH PE3YJIbTAThl HAOIIOJCHUH U OTIBITOB

1.9

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (PU3HUECKUX
CBOMCTB TeJl: CaMOCTOSATEIbHO cOOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
000py/lOBaHUsA, OMUCHIBATH XOJ OIbITA W €ro pe3ynbTarhbl, (HOPMYIUPOBATH

BBIBObI

1.10

IPOBOAUTH MPU HEOOXOTUMOCTH CEPUIO MPSAMBIX U3MEPEHUI, OTIPEEIisis CpeaHee
3HauUEHUE M3MepsAeMON BENUYHHBI ((POKYCHOE PacCTOSIHHE COOHMparoleil JIMH3bI),

000CHOBBIBAThH BBIOOD crioco0a n3MepeHust (M3MEPUTEILHOTO ITPHOoOpa)

1.11

IIPOBOAUTD HCCICIOBAHUC 3aBHCHUMOCTEN (1)I/ISI/IIIGCKI/IX BCINYHNH C
HCIIOJIb30BaHHUCM MPsAMBIX H3MepeHHﬁZ IJIaHUPOBATb HCCIICIOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTB YCTAaHOBKY, q)HKCI/IpOBaTL PE3YJIbTAThL HOHy‘IGHHOﬁ
3aBUCHUMOCTH (I)I/I3I/I‘-ICCKI/IX BCJIIMYHWH B BHUIC Ta6J'II/II_[I/I Fpa(bI/IKOB, JC€JIaTb BBIBO/bI

I10 pe3yJibTaTaM HUCCICIOBAHUA

1.12

IMPOBOANUTL KOCBCHHBIC HN3MCPCHUA (l)I/I3I/I‘IeCKI/IX BCJIIMYMH: IIJIAHUPOBATH
HU3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIIIOJIHATH U3MCPCHUA,
CJICays npezmo;erHoﬁ HHCTPYKIOWUH, BBIUYUCIATH 3HAYCHHUC BCIWUYHUHBI U
AHAIIM3UPOBATH IIOJIYUCHHBIC PE3YJIbTAThI C y‘-IéTOM 3aJlaHHOM MOTrpCUIHOCTHU

U3MEpEHUN




1.13

coOmoaaTh NpaBUja TEXHUKM O€30MacHOCTH Ipu pabore ¢ J1abopaToOpHBIM

obopynoBaHueM

1.14

pa3nuyatb ~ OCHOBHBIC  NPU3HAKM  W3YYCHHBIX  (U3WYECKUX  MOJETICH:
MaTepHuaibHasi TOUKa, a0COIIOTHO TBEPJOE TEJI0, TOUCYHBIN UCTOYHHK CBETA, JIyY,

TOHKAas JIMH3a, IJIaHCTapHasA MOJCJIb aTOMa, HYKJIOHHAsA MOJCJIb aTOMHOI'O AApa

1.15

XapaKTepU30BaTh MPHUHIUIEI JCUCTBUS W3YYCHHBIX MPUOOPOB M TEXHHUYECKUX
YCTPOMCTB C ONOpPOM HA HX OIKCAHUSA, HCIOJb3YySd 3HAaHHS O CBOWCTBAax

(bU3NYeCKUX ABICHUA U HEOOXOJMMbIe (PU3HUECKIE 3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMbl M CXEMaTUYHbIE PHUCYHKHM M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, H3MEPUTENIbHBIX HPUOOPOB U TEXHOJIOTMUECKUX IPOIECCOB IMpHU
pelIeHnH y4yeOHO-IIPAKTHUUECKUX 3a/ad, ONTHYECKHE CXEMbI s MOCTPOEHUs

M300pakeHUH B TUIOCKOM 3€pKajie U COOMPAIONICH JTNH3e

1.17

MPUBOJUTh HpUMEpHl (HaXoAWTh HHG(OPMALMIO O TpHUMepax) MPaKTHUYECKOTro
WCIOJIb30BaHUs (PM3UYECKUX 3HAHUU B MOBCEAHEBHOM KU3HU AJIS 0OecrieUeHUs!
0e30macHOCTH Mpu oOpallleHuu ¢ mpubopaMu U TEXHUYECKHMMH YCTPONCTBaMH,

COXpaHCHUA 3J0pPOBbA U CO6J'IIO}1€HI/I$I HOPM DBKOJIOTHUYCCKOI'0 IIOBCACHHA B

OKpYKalollen cpene

1.18

OCYILIECTBIISATH MOUCK UHGOpMauu (pU3NUECKOro cojepxaHus B ceTu VHTepHeT,
CaMOCTOSITEIBHO (POPMYITHPYSI MOMCKOBBIH 3aIpOC, HAXOUTh MyTHU ONpEeTICHUs
JOCTOBEPHOCTH TOJYy4eHHOW HMH(OpMalMM HAa OCHOBE HMMEIOLIUXCS 3HAHUU U

JOIIOJITHUTCIIbHBIX HCTOYHHUKOB

1.19

UCIIOJIb30BaTh MPU BBIMNOJIHEHWH YYEOHBIX 3aJaHUl HAy4HO-TOMYJISAPHYIO
auTepaTypy (U3NYECKOTo COJEp)KaHUs, CIPaBOYHbIE MaTEpHUalIbl, PECYPChl CETU
Wurepuer; Biagerb npuéMaMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpazoBaHUs

uH(bOPMaIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO31aBaThb COOCTBEHHBIE MHCHMEHHBIE U YCTHBIC COO6H.[€HI/IH Ha OCHOBC
I/IH(l)OpMaI_[I/II/I U3 HCCKOJIBKNX HCTOYHUKOB (1)I/I31/I‘16CKOFO COACPIKaHMA, HY6J'II/I‘1HO
IMPEACTABJISITE PE3YyJIbTATHL HpOCKTHOﬁ N HCCJ’IGI[OB&TCHBCKOﬁ ACATCIBbHOCTH,
Inpun 9TOM TI'PaMOTHO  HCIIOJIb30BATh I/ISY‘IGHHHﬁ MOHSATUMHBIN alrrapar
HN3y4acMoro paszaeciia (1)I/ISI/IKI/I U COIIPOBOXKAATh BBICTYIIJICHUC npeseHTauHeﬁ C

y4€TOM 0cOOEHHOCTEH ayJTUTOPUU CBEPCTHUKOB

1.21

ITPpU BBIIIOJTHCHUUN y‘Ie6HLIX IMPOCKTOB U HCCIIeIOBaHUM (1)I/I3I/I‘leCKI/IX IponeccoB
pacipeaciiaTb 0053aHHOCTH B rpymme B COOTBCTCTBHUH C IIOCTABJICHHBIMU
3agadaMiu, CJICIHUTH 3a BBINOJTHCHHEM IIJIaHA JIEUCTBUN U KOPpPCKTUPOBATH €TI0,
aJICKBAaTHO OLICHUBATDH COOCTBEHHBII BKJIax B  JACATCIBHOCTb  TI'PYIIIHI,
BBICTpauBaTb KOMMYHUKATUBHOC BSaHMOHCﬁCTBHe, npoABJIsAsI  TOTOBHOCTDH

paspemiath KOHQIHKTHI




IMPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon
paszena Kopx siemenrta ITpoBepsiemble 3J1eMEHThbI COIEP/KAHUS
®U3UKA U EE POJIb B ITIO3HAHNHU OKPYXKAIOIIEIO MHUPA
®usnka — Hayka o npupoje. SBnenus npuponsl. Pusndeckue
1.1 SIBIICHUS: MEXaHHYeCKHe, TEIJIOBLIE, ANEKTPUYECKHE,
MarHuTHBIE, CBETOBBIC, 3ByKOBBIC
Ousndeckue BeTUYUHBL. M3MmepeHune QGU3NUEeCKUX BETUYHH.
1.2 dusnueckue prOOPHI. [TorpemnocTs WU3MEPEHUM.
MexnyHapoaHas CUCTEMA €IMHUIL
EcrecTBeHHOHAYYHBIN METOJI MO3HAHUS: HaOJII0IcHHE,
1 13 MMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIJBIKCHUE THUIIOTE3,
JKCIEPUMEHT  TIO MpPOBEpKE  THIIOTE3, 00bsicHEeHUE
HAOJIFOIAEMOTO SABJIEHUS
1.4 Onucanne PU3NIECKUX SBJICHUN C TIOMOIIBIO MOIETIeH
[IpakTrueckue paboOTHI:
###Par###l3mepenne pacCTOSHHIA.
###Par###l13mepenne o0bEMa KUJIKOCTH U TBEPIOTO TeJa.
Lo ##Par###OnpeneneHue pa3sMepoB MaJIbIX Tell.
###Par###l3mepenne TeMITepaTyphbl npu TTOMOTIIH
KUAKOCTHOTO TEPMOMETpA U JITaTYUKA TeMIIepaTyphl
INEPBOHAYAJIBHBIE CBEJEHUA O CTPOEHUU BEIIECTBA
###HPar#H#CTpoenrie BellecTBa: aTOMbl M MOJEKYJbl, HX
2.1 pazMepbl. ONbITHI, JOKAa3bIBAIOIIME JUCKPETHOE CTPOCHUE
BelIeCTBa
###Par#t#[Brkenne vactun BemecTBa. CBs3b  CKOPOCTH
2 2.2 JBWKEHUSI YaCTUIl C TeMIeparypoil. BpoyHOBCkoe NIBUKEHHE,
b dy3us
B3anmoselicTBre yacTull BEIECTBA: IPUTKEHUE U
23 OTTaJIKUBAaHUE
94 HH#HPar### ArperatHple COCTOSIHUS BEIIECTBA: CTPOCHHE Ta3oB,

KUAKOCTEH U TBEPABIX (KPUCTAITUYECKHX) Tel. B3anuMocBssh




MCKAY CBOMCTBaMH BCUICCTB B PasHbIX arperaTHbIxX

COCTOSAAHUAX U UX aTOMHO-MOJICKYJIIPHBIM CTPOCHUCM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BO/IBI
[IpakTuyeckue pabOTHI:
#H#Par###0uenka pauaMeTpa aroMa METOJIOM psAloB (¢
UCII0JIb30BaHueEM (oTorpaduii).
2.6 HHHPar###OnbBITEl 10 HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHS
ra3oB.
#HHHPar#H##0nbITel 10 OOHApY)KEHUIO  JIEHCTBUA  CHJI
MOJIEKYJISIPHOTO TTPUTSIKESHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexannueckoe ABWKEHUE. PaBHOMEpPHOE W HEPAaBHOMEPHOE
' JIBUKCHHC
3.9 ###Par###Cropoctb. CpenHsisi CKOPOCTh NMPH HEPABHOMEPHOM
' JBYKEHUH. Pacu€T myT U BpeMeHH JIBHIKEHUS
SIBnenne nHepunu. 3aKOH MHEpUMH. B3anmoaencTBHe TeN Kak
3.3 MIpUYKHA U3MEHEHUS CKOPOCTHU JIBMKEHUs Tell. Macca kak Mepa
MHEPTHOCTH Teja
34 ###Par#t# lnotnocts  BemectBa. CBsI3b  IUIOTHOCTH — C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BellecTBa
3.5 Cuiia KaK XapaKTepUCTHUKA B3aUMOICUCTBUS TEI
36 Cuna ynpyroctu u 3akoH ['yka. I3MepeHue Cuiibl ¢ OMOIIBIO
' JMHAMOMeETpa
37 HHHPar#t#IBnenue TaroteHus u cuia Tsokectd. Cuia TSXKEeCTH
' Ha Jpyrux rianerax. Bec tena. HeBecomocTh
38 Cuna tpenus. TpeHune CKOJIBKEHUS U TpeHue nokos. TpeHue B
' IPUPOJIC U TEXHUKE
39 ##HPar#Ht#Crnoxenne cuil, HaMpaBICHHBIX MO OJHON IPSIMOM.
' PaBHOelicTBYIOIAs CHIT
[IpakTuyeckue paboOTHI:
OmnpezeneHrne CKOpPOCTH PaBHOMEPHOTO JBHXKEHHUS (IIapuka B
AKHUJIKOCTH, MOJIEH 3JIEKTPUYECKOTO aBTOMOOMJIS U TaK Jlajee).
3.10 Omnpenenenue cpenHeil CKOPOCTH CKOJBKEHUS Opycka WiIH

hnrapuvka 1o HAKJIOHHOHN IIJIOCKOCTH. OHpCI[CJ'ICHI/IC IJIOTHOCTHU
TBépI[Ol"O TCIa. OHLITLI, ACMOHCTPUPYIOIIUC 3aBUCUMOCTDH

pactshkeHus (aedopmai) Ipy>KUHBI OT MPHUIOKEHHON CHUJIBI.




OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHMS
CKOJIBKECHUS OT BECa Tella M XapaKTepa CONPHUKACAIOLIMXCS

MTOBEPXHOCTEU

@usuyeckue SABICHHUS B IIPUPOJE: IPUMEPBHl JBUXKCHHA C

3.11 pa3IMYHBIMA CKOpPOCTSMH B JKMBOM M HEKUBOM IIPUPOJE,
JICCTBUE CUITBI TPEHUSI B TIPUPOJIC U TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETD, NOAITUITHUKI

TIABJIEHME TBEP/BIX TEJL, )KUIKOCTEI 1 TA30B

4.1

HaBnenue TBEpmoro Tema. CrocoObl  yMEHbLIEHUS U

YBCINYCHUA OABJICHUA

4.2

JaBnenue rasza. 3aBHCHUMOCTh JaBJEHUs Ta3za OT 0O0BEMa,

TEMIIEpaTyphl

4.3

Hepenaqa JaBJICHUA TBép)IBIMI/I TEJIaMU, ) KUJKOCTAMHU U ra3aMU.

3akoH [Tackamnsa. [THeBMaTHUeCKHE MAILIMHBI

4.4

3aBHUCUMOCTD JaBJICHU S KUOIKOCTHU oT FJ'Iy6I/IHI)I.
I'mapocratuyeckuii  mapagokc. CooOmaromuecs  COCY/IbI.

FI/I)IpaB.]'H/I‘IeCKI/Ie MEXaHU3MBI

4.5

Atmochepa 3emsin u armocdepHoe maBieHue. [IpuduHBI
CYIIECTBOBAHUS  BO3AYIIHOW  oOonouku  3emau.  OmbIT
Toppuyennu. 3aBUCUMOCTH aTMOC(EPHOTO  JABJIEHUS OT

BBICOTEI HaJl YPOBHEM MOPA

4.6

Usmepenne  atmocdepnoro  naienus. Ilpuboper s

U3MepeHus: aTMOC(HEPHOro JaBJICHUS

4.7

HCﬁCTBHe KUIKOCTH M TIa3a Ha HOFp}I)KéHHOC B HHX TCJIO.

BriTankuBaromas (apxuMenoBa) cuia. 3akoH Apxumena

4.8

[LnaBanue ten. Bo3ayxoruiaBanue

4.9

[IpakTnueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tela B BOAEe OT 00BEMa
NOTPYKEHHOW B JKMAKOCTb 4acTu Tena. OmnpeneneHue
BBITAJIKUBAIOLEH CUJIbL, JEHMCTBYIOLIEN HA TEJNO, NOTPYKEHHOE
B OKUIKOCTb. [IpoBepka HE3aBUCHUMOCTM BBITAIKHABAIOLIECH
CUJIbI, JCHCTBYIOIIEH HA TEJIO B JKUIAKOCTU, OT MACChl Tela.
OnbITEl, JAEMOHCTPUPYIOIIME 3aBUCUMOCThH BBITAIKHWBAOIICH
CWJIBI, JEUCTBYIOIIEH Ha TEJNO B JKHUAKOCTH, OT 00BEMa
MOIPYKEHHOW B JKHUJIKOCTh 4YacTU Tela M OT IUIOTHOCTH

KUIKOCTH. KoncTtpynpoBanue apeomeTpa I




KOHCTPYMPOBaHUE JO KU u oIpeseeHne eé

IPY30I0bEMHOCTH
410 dusnueckue SBICHUS B MPUPOJE: BIUSHHE aTMOC(EPHOTro
' JIaBJICHUS HA )KUBOM OpraHu3M, IIaBaHUE PHIO
Texuuueckue yCTpoiicTBa: cooOmaromuecs COCY/Ibl,
411 YCTPOMCTBO BOJOMPOBOJIA, TUIPABIMYECKUNA TIPECC, MAHOMETP,

0apomeTp, BBICOTOMED, MOPIIHEBOH HACOC, apEOMETP

PABOTA, MOIIHOCTbD, DHEPT'UA

5.1 Mexanudeckasi pabora
5.2 Mexanudeckasi MOIITHOCTh
£ 3 [IpocThie MexXaHW3MBI: pblYar, OJOK, HAKIOHHAS IUIOCKOCTb.
' [IpaBuito paBHOBECHS pblYara
5.4 [IpumeHeHue npaBuia paBHOBECHS ppluara K OJIOKy
«3on0oToe mpaBuwiIo» MexaHukd. KosdduumeHt mnonesHoro
5.5 JNCHCTBUS MeEXaHW3MOB. I[IpocTele MexXaHH3MBI B OBITY |
TEXHUKE
5.6 [ToTennmanpHast SHEPTUN TeJa, TIOTHATOTO Haj 3eMIIEN
5.7 Kunerndeckas sHeprus
S 58 [lonHass MexaHW4yeckass DJHEprus. 3aKOH HW3MEHEHUs |
' COXPAaHEHHUS MEXaHUYECKOM SHEepTuu
[TpakTrueckue pabOTHI:
###Par###Onpenenenne  pabOTBl  CHJIBI  TPEHHS  IIpHU
£ g paBHOMEPHOM  JBW)KEHMHM  TeJa IO  TOPU3OHTAIbHOU
' noBepxHocTu. MccienoBaHue yciaoBHIl paBHOBECHs phluara.
N3mepenne KIIJI HakimoHHOM miockoctu. M3ydeHue 3akoHa
COXPaHEHHUS MEXaHMUYECKOH SHEePTUn
5.10 duznyecKue SBJICHUS B IPUPOJIC: PhlYaru B Telle YeJ0BeKa
Texnuyeckue  ycTpoiicTpa: phIyar, MNOJBWXKHBIA U
511 HEMOJBMKHBIM  OJIOKM, HAKJIOHHAs IUIOCKOCTh, IPOCTHIE
MEXaHU3MBI B OBITY
8 KUIIACC
Kon
Kon siemenTa IIpoBepsiemble 3J1eMEHTHI CO/IeP:KAHUSA
pa3iena

6

TEIIVIOBBIE ABJIEHUA




OCHOBHBIE II0JIO)KEHUSI MOJIEKYJISIPHO-KMHETUYECKOW Teopuun

CTpoeHusl BellecTBa. Macca M pa3Mepbl MOJeKyd. OIBITHI,

ol HOJITBEPIKIAIOIINE OCHOBHBIE MOJIOKCHUS
MOJICKYTSIPHOKHHETUYECKOH TEOpHH
6.2 Mogenu TBEPAOTO, KUIKOTO M Ta3000pa3HOTO COCTOSHHIA
' BeniecTBa. Kpucrammyeckue u amopdHsie Tena
6.3 OObscHEHUE CBOWCTB Ta30B, >KUIKOCTEM U TBEPABIX TENl Ha
. OCHOBE TOJIOKEHUH MOJIEKYTIIPHOKHHETUIECKOH TeOpru
6.4 CMauuBaHue U KanWUISIPHbIE SIBICHUS
6.5 TennoBoe pacimpeHue u cxatue
6.6 Temmeparypa. CBsI3b TeMIIEpaTYphl CO CKOPOCTBIO TEILJIOBOTO
' JIBVDKEHUS YaCTHI
67 Buytpennsas osHeprusi. CnocoObl H3MEHEHHUS BHYTpEHHEH
. SHEPTHHU: TEIUIoNepeada H COBEpIIeHNE paboThI
68 Bungsl  Teruomepenaud:  TEIIONPOBOJHOCTh,  KOHBEKIIHSA,
. U3ITy4YeHHE
6.9 KonuuecTBo TermioTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
TennooOMeH U TEIIOBOE paBHOBECHE. YpPaBHEHHE TEILIOBOTO
6.10
OanmaHca
511 [InaBieHne W OTBEplEBaHUE KPHUCTAJUIMYECKUX BEIIECTB.
' VY aenpHas TEIOTa IJIABJICHUS
[TapooOpa3oBanue u koHaeHcanusa. Mcnapenwe. Kumenwe.
6.12 VnenpHas ~ TemioTa  MapooOpa3oBaHUsA.  3aBUCHUMOCTH
TEMIIEPATypbl KUIIEHUS OT aTMOC(EpPHOTO JaBIeHUs
6.13 BrnaxHocTh BO3yxa
6.14 DHeprus TOIUIUBA. Y IelbHAas TEIJI0TAa CrOPAHUS
[Ipunnuner pabotel TemnoBbix asurareneit KIIJ[ TemmoBoro
6.15 nuratens. TemsoBble ABHUTaTead M 3allluTa OKpY)KarolleH
cpeabl
3aKOH COXpaHEHMs M TPEBPAIICHUS SHEPrUU B TEIUIOBBIX
6.16
npoiieccax
[IpakTuyeckue paboOTHI:
6.17 HHPar###OnpITl 1m0 OOHApyKeHWIO  JIeHcTBHA — CHMII

MOJICKYJIAPHOTO ITPUTAKCHUA.




H##H#Par###OnbIThl 110 BBIPAILIMBAHNIO KPUCTANIOB IIOBAPEHHOM
COJIM WUJTU caxapa.

#HHHPar###OnbpITel 10 HAOMIONEHUIO TEIUIOBOTO PACIIUPEHHUS
ras3oB, )KUJAKOCTEW U TBEPABIX TEIN.

#H##Par#H#Onpenenenue fAaBlieHUs Bo3ayxXxa B OajsioHe
HITTPHIIA.

HHHPar###OnbITHI, JIEMOHCTPUPYIOLINE 3aBUCUMOCTD
JABJIEHUS BO3JyXa OT €ro o0béMa H HarpeBaHus WIH
OXJIQXKICHHUS.

##HPar###lposepka TUIIOTE3bl  JIMHEWHOW  3aBUCHUMOCTHU
JUTMHBI CTOJIOMKA KUIAKOCTH B TEPMOMETPUUECKOU TPyOKe OT
TEeMIIepaTypHhI.

###Par###Ha0OmoneHue n3MeHeHUs1 BHYTPEHHEH YHEPTUH Tesa
B pe3yJIbTAaTe TEIUIONEpeaaun U pabOoThl BHEITHUX CHJI.
###Par###lIccnenoBane  sABICHUS — TEIIOOOMEHa  TIpH
CMEIIMBAHUM XOJOJHON U rOpsYE BOIBI.
#H##Par###OnpeneneHre KOJWYECTBA TETUIOTHI, TOJY4YEHHOTO
BOJOW TMpU TEIJIOOOMEHE C HarpeTbiM METaUTNYeCKUM
UIHH]IPOM.

###Par###OnpeneneHue yaeapbHON TETUIOEMKOCTH BEIIECTBA.
###Par###lccnenoBanue mporecca HCIapeHHUs..
###Par###OnpeneneHrne OTHOCUTEILHON BIAKHOCTH BO3TyXa.

#i##Par###Onpenenenue yaeIbHOW TEIUIOTH TIJIABICHUS JIbJA.

duznyeckue SBJICHUSA B Ipupoac: MOBEPXHOCTHOC HATAXKCHUC

U KallWIIAPHBIC ABJICHHA B IIPUPOAC, KPUCTAJIBI B IIPUPOIL,

018 H3JIYUCHUC COJ'IHI_[a, 3aMCp3aHUC BO,I[OéMOB, MOPCKHEC 6pI/ISLI;
06p330BaHI/Ie POCHI, TYMaHa, UHEA, CHETA.
Texuuueckue YCTpOﬁCTBaZ KallWJIJIAPEL, IMPpUMEPLI
HCIIOJIb30BaHUA KpHUCTAJJIOB, JKUJIKOCTHBIN TECPMOMCTDP,
6.19 AaT4uK TeMIeparypbl, TEPMOC, CUCTEMaA OTOIUICHUA IOOMOB,

TUTPOMETPBI, TICUXpOMETpP, THapoBas TypOMHA, JBUTaTellb

BHYTPCHHCTO CrOpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1

3HCKTpI/I3aL[I/IH TCII. I[Ba poaa SJICKTPUUCCKUX 3apsAa0B

7.2

B3aumopneiictBue  3apsikeHHbIX  Ten.  3akoH  Kynona




(3aBI/ICI/IMOCTB CHJIbI BSaHMOﬂeﬁCTBHH 3apsLKCHHBIX TCJI  OT

BEJIMYMHBI 3apsIJI0B U PACCTOSIHUS MEXK Y TEJIaMu)

Dnekrpuyeckoe nosie. Hanpspk€HHOCTD 3JIEKTPUYECKOTO OIS,

7.3 [lpyHnun  cyneprno3uuuMy  3JNEKTPUYECKUX  Mojell  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn  snexrtpuyeckux — 3apsiios. DneMeHTapHbIN
7.4 anexkrpudeckuil 3apsia. Crpoenue atoma. IIpoBogHuMKM H
JUDJICKTPUKU
7.5 3aK0oH COXpaHEHUs AMEKTPUIECKOTO 3apsiaa
- DnexTpuuecKuit TOK. YcnoBus CYILIECTBOBaHUS
. NEKTPUYECKOT0 TOKA. VICTOUHMKN MOCTOSSHHOTO TOKA
24 JleficTBUSI DJIEKTPUUECKOTO TOKa (TEIIOBOE, XHMHUYECKOE,
' MAarHUTHOE). DIEKTPUUECKUI TOK B )KUAKOCTSIX U ra3zax
- DJIeKTpUYecKas  1Elb. Cuma  TOKa. DJIEKTPUYECKOE
' HaIpsHDKEHNE
29 ConpoTuBieHHUE TMPOBOAHUKA. YIEIBHOE CONPOTUBIICHUE
' BEILIECTBA
7.10 3akon OMa 1 ygacTka 1enu
[TocnenoBarensHOE u napajieJIbHOE COEIMHEHUE
7.11
IIPOBOJIHUKOB
PaGota 1 MOLTHOCTH 3JEKTPUUYECKOTO ToKa. 3akoH Joynsa —
7.12
Jlenna
213 DNeKTpUYECKUe LENU U MOTPEOUTENH IEKTPUIECKON SHEPTUU
' B ObITy. KopoTkoe 3aMbikaHue
[locrossHHble  MarHuThl.  B3anMoaeicTBHE  MOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe none. MarHuTHoe moJsie 3eMiId M €ro 3HauyeHHe
7.15
IUTST JKU3HU Ha 3eMiie
216 OneiT Opcrena. MarHuTHoe mMOJi€ BJIEKTPUYECKOTO TOKA.
. [IpuMeHeHue 3IeKTPOMarHuTOB B TEXHUKE
JleficTBue MarHUTHOTO TIOJIA Ha NPOBOAHUK C TOKOM.
717 DNEeKTpoABUTraTeNb MOCTOSIHHOTO Toka. Mcmosb3oBaHue

BHGKTpOI[BI/IFaTeHeﬁ B TCXHHUYCCKHUX yCTpOﬁCTBaX n Ha

TPAHCIIOPTE




Oneitel @apajnes. fIBieHUE 3IEKTPOMAarHUTHOM HMHAYKLUU.

7.18
[IpaBuiio Jlenna
OnekrporeHepartop. CrmocoObl TONyYEHUS IICKTPHUECKON
7.19 SHEPrUH. DJIEKTPOCTAHIIMKA HA BO300HOBIISIEMBIX MCTOYHUKAX
SHEPrUu
[IpakTnueckue pabOThI:
OnBITH IO HAOFOICHUIO YICKTPU3AIMH TEJl MHIAYKIIHUCH U TIPH
COTIPUKOCHOBCHHH.
UccnenoBanve  ACUCTBHS  AJEKTPUYECKOTO  MOJA  Ha
MIPOBOJIHHUKY M TUDIICKTPUKH.
COopka u mpoBepka pabOTBI  DIIEKTPUUECKOW  IEMHU
ITOCTOSIHHOTO TOKA.
N3mepenne u perympoBaHue CHJIBI TOKA.
N3mepenue u peryimpoBaHUe HAMIPSHKCHHSL.
HccnemoBanue 3aBUCUMOCTH CHJIBI TOKa, WJYIIETO depes
PE3UCTOp, OT COMPOTHBIICHUS PE3UCTOpPA W HAINPSDKCHUS Ha
pe3ucrope.
ONBITEL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh 3JECKTPUUECKOTO
CONPOTUBIICHUS TMPOBOJAHMKA OT €ro JUIMHBI, IJIOIIAIN
290 MOTIEPEYHOTO CEUEHUS U MaTepHaa.

[IpoBepka  mpaBuia  CIOKEHHS  HANpsDKEHUH — MpU
MOCIIEZIOBATEILHOM COEIMHEHUU JBYX pe3ucTopos. IIpoBepka
npaBWwiia JUIsl CHJIBI TOKa NpPU MapajieIbHOM COEAMHEHUU
pesuctopoB. OrmpeneneHue pabOThl ANEKTPUUYECKOTO TOKa,
uaymero  yepes  pesucrop.  OrmpenerneHne  MOIIHOCTH
JNIEKTPUYECKOTO  TOKa,  BBIACISEMOW  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIAYIIETO 4epe3
JaMIIOYKy, OT HampsbkeHus Ha Heil. Onpepenenune KIIJ
HarpeBaTens. MccnegoBaHue MarHMTHOTO B3aUMOJCHCTBUS
MOCTOSIHHBIX ~ MAarHuToB. M3yyeHWe MarHuTHOTO  MOJs
MOCTOSIHHBIX MAarHUTOB MpPH UX OOBEAMHEHUU M pa3leliCHUU.
HccnenoBanue neiCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO
cTpenky. ONbIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH CHJIBI
B3aUMOJICMCTBUS KaTYIIKA C TOKOM M MarHuTa OT CUJIbl TOKa U

HallpaBJICHHUA TOKAa B KaTYHIKEC. I/I3y[IeHI/IC JIeicTBUA




MAarHUTHOTO TOJISl Ha MPOBOJHUK ¢ TOKOM. KoHCTpynpoBaHue
U m3ydeHue paboTel anekrpoasuratens. Mamepenne KIIJ]
AJIEKTPOJIBUTATEIBHON YCTaHOBKU. OTMBITHI M0 UCCIIEA0BAHUIO
SIBJICHUSI  DJIICKTPOMAarHUTHOW  HMHAYKLHMHU:  HCCIIEIOBaHUE

W3MEHEHHUH 3HAYCHUS U HaIlpaBJICHUA UHAYKIMOHHOI'O TOKa

dusnyeckre SBICHUS B npupoac: SJICKTPUICCKUC ABJICHUSA B

aTMocdepe, IIEKTPUYSCTBO KUBBIX OPraHU3MOB, MarHUTHOE

e noJyie 3emiu, Apeid IMOII0COoB, POIb MAarHWTHOTO TOJS JUIs
JKW3HU Ha 3eMJie, TIOJIIPHOE CUSTHUE
TexHuueckue  yCTpOWCTBA:  JJIEKTPOCKON,  aMIlepMerp,
BOJIBTMETP, PpEOCTaT, CUETUYUK DIIEKTPUUYECKOW DHEPIUH,
_— 3JIEKTPOOCBETUTEIIbHBIE puoOOPHI, HarpeBaTelbHbIe
. ANEKTPOTPUOOPHI (mpumepsl), ANEKTPUYECKHUE
MpeI0XpaHuTeNH, 3JIEKTPOMArHur, 3JIEKTPOABUTaTENb

IMOCTOSTHHOI'O TOKA, r€HEPATOP MOCTOAHHOT'O TOKa

9 KJIACC
Kon
Kop snemenTa [IpoBepsieMble AIEMEHTBI COAECPKaAHUS
pasznena
MEXAHUWYECKUE SABJIEHUA
8.1 Mexanudeckoe aBuxeHue. MarepuanbHas Touka. Cucrema
' oTcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBHXKEHUS
8.3 PaBHOMEpHOE IPSIMOJIMHEMHOE IBIKEHUE
###Par###HepaBHOMepHOE MPSMOJIMHEHHOE ~ JIBHDKCHHE.
8.4 CpenHsss 1 MTHOBEHHAsi CKOPOCTh Tella MPH HEpaBHOMEPHOM
8 JIBUXKCHUHU
8.5 Yckopenue. PaBHOyCKOpeHHOE TIPSIMOTMHEWHOE JIBUYKEHUE
8.6 ##HPar#t#CroboaHoe nanenue. OnbiTel ["anunes
##HPar#t#PaBHoMepHOE NBIDKEHUE TIO0 OKpy)HOCTU. [lepron u
8.7 yactota oOpamenus. JluHeliHas W  yrjoBas CKOpPOCTH.
LeHTpocTpeMUTeIbHOE YCKOPEHHE
8.8 [IepsrIii 3akoH HproToHA
8.9 Bropoii 3akon HeroTona




8.10

Tperuit 3akoH HeroToHa

8.11 HH#Par###] [pyuHLIMIT CyNepIIO3UIIUN CUIT
8.12 Cuna ynpyroctu. 3akoH ['yka
8.13 #H#HPar#H##Cuia  TpeHHs: cuila TPEHHUS CKOJIBKEHHUS, CHIla
' TPEHHSI TIOKOSI, IPYTHE BHJIBI TPECHUS
8.14 #H#Par###Cuna THKECTH YW 3aKOH BCEMHPHOTO TATOTCHHS.
' YckopeHue cBOOOIHOTO MaACHUS
8.15 JBuxenue maHer Bokpyr Cosnna. IlepBas kocMuueckas
' ckopocTb. HeBecomocTs 1 neperpysku
8.16 PaBHOBecue maTepuanbHOM TOUKH. AOCOTIOTHO TBEPIOE TEJIO
8.17 ###Par###PaBHoBecue TBEPAOTO Tela C 3aKPEIJIEHHOW OCKIO
' BpaieHusi. MoMeHT cuiibl. LIeHTp TshkecTn
8.18 Nmnynsc Tena. U3menenne nMirynbea. IMnynsce cusl
8.19 3aKOH COXpaHCHHS HMITYJIbCa
8.20 HiHPar#Ht#PeakTHBHOE IBIKCHHE
8.21 Mexanudeckasi paboTa U MOIITHOCTh
8.9 Paborta cun Tsxkectu, ynpyroctu, TpeHus. CBsi3b DHEPrUud U
' paboThl
8.3 [ToTenuuanbHas HEprus Teja, MOJAHATOTO HaJ MOBEPXHOCTHIO
' 3emun
8.24 [ToTeHmanbHast SHEPTUS CXKATON TPYKUHBI
8.95 #i#Par###Kunetnyeckas 3Heprusa. TeopemMa 0 KHHETHYECKOM
' SHEPruu
8.26 #H##Par###3akoH cOXpaHEeHUSI MEXaHUYECKON dHEPTUH
[IpakTueckue pabOTHI:
Omnpenenenue cpeiaHell CKOPOCTH CKOJIBKEHHS Opycka WiIH
JIBUKEHHS IIapUKa MO HAKJIOHHOW muiockocTH. OmpeneneHue
YCKOpEHUs Tejda TpU PAaBHOYCKOPEHHOM JBM)KCHHH II0
HAKJIOHHOM IUIOCKOCTH.
8.97 UccnenoBanue 3aBUCMMOCTM IyTH OT BpPEMEHHM MpHU

PaBHOYCKOPCHHOM JABUKCHUU 0e3 HavaJIbHOM CKOpPOCTH.
HpOBepKa THUIIOTE3bI: €CJIN IIPpU PAaBHOYCKOPCHHOM JIBUKCHHUU
0e3 HavalbHOM CKOPOCTH IIYTU OTHOCATCA KaK PAN HEYETHBIX
qucel, TO COOTBCTCTBYIOIIIUC MMPOMCIKYTKHU BpEMCHHA
OJMHAKOBBEI.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TPCHUS CKOJIB)KCHHA OT




CWJIBI HOpPMaJIbHOTO naBieHus. OmnpexnencHue KodpuimeHTa
TPEHMsI CKOJbXeHMs. OImpeneneHue KECTKOCTU MPYKUHBI.
Omnpenenenue pabOTBI CHIBI TPEHUS TMPU PABHOMEPHOM
JABMXXCHHUHN TCI1a 110 FOpH?;OHTaJIbHOI\/JI IMOBCPXHOCTH.
Omnpenenenre padoOThl CHIIbI YIPYTOCTH IPH HNOIbEME Tpy3a C

HCIIOJIB30BAHHUEM HECIIOABHIXKHOI'O M ITOJIBHXXHOI'O 0JIOKOB

dusnyeckre SIBICHUS B npupoac: IMpUIrMBblI KW OTIIMBBHI,

8.28 nBukeHue  1uiaHer  CoJIHEYHOM — CHCTEMBl, PEAaKTUBHOE
JIBM)KEHUE KUBBIX OPraHU3MOB
8.99 TexHuueckne ycTpOHCTBA: CHUIOMETp, NATYUKU TTOJO0XKEHUS,

PaCCTOAHUA U YCKOPCHUS, PAKCTHI

MEXAHUWYECKUE KOJIEBAHUA 11 BOJIHBI

KonebarenbHoe  nBmxenue. OCHOBHBIE — XapaKTEPUCTHKHU

91 KoJIeOaHUH: TIepHO/I, YaCTOTa, aMILIUTY/a
9.9 MaremaTnueckuii M TNPYKUHHbIA MasTHUKU. [IpeBpaienue
' SHEPTHH MPHU KOJIeOATeTIbHOM JIBUKEHUN
0.3 3aryxawomue — kosneOaHus.  BpiHykneHHble — KosieOaHUS.
' Pesonanc
Mexaandeckue BOJHBI. (CBONMCTBA MEXaHHMYSCKHX  BOJIH.
9.4 [IpononibHBIE M TIOTIEPEUHBIE BOJHBI. J[JIMHA BOJIHBI M CKOPOCTh
' e€ pacnpocTpaHeHus. MexaHnyecKkue BOJHBI B TBEPIIOM TEJE,
celicMHUYEeCKUE BOJIHBI
9.5 3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpa’keHUE 3ByKa
9.6 NHudpa3Byk u yapTpa3Byk
[IpakTrueckue paboOTHI:
Onpenenenue YacTOTHI Hu rnepuojia KoJe0aHMi
MaTeMaTUYEeCKOTO MasITHUKA.
Omnpenenenre 4acTOTHl W TMepUOJa KOJeOaHUN MPYKUHHOTO
MasTHHKA
9.7 Hccnenosanue 3aBUCHMOCTH nepuo/ia KoJeOanuii
MOJBEIIEHHOTO K HUTHU Ipy3a OT AJUHBI HUTU. MccnenoBaHue
3aBUCHUMOCTH TIepro/ia KOJeOaHUi MPYy>KUHHOTO MAasTHHKA OT
Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH Tepuoja KosieOaHuit
rpy3a, MOJBELIEHHOTO K HUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHsl. I3Mepenne yckopeHusi CBOOOHOTO Ta/IeHUs
98 ®dusznyeckue SABIEHUS B NOPUPOJAE: BOCIPHUATHE 3BYKOB

JKUBOTHBIMH, 3CMIJICTPSACCHUC, ceilicMU4YecKue BOJIHBI, [IYHaMWU,




X0
99 Texuuueckue yCTpONCTBA: 9X0JIOT, UCIOJIb30BaHUE
' yIbTPa3ByKa B OBITY U TEXHUKE
SJIEKTPOMAT'HUTHOE IIOJIE U SJIEKTPOMAI'HUTHBIE BOJIHbI
101 ONEeKTpOMarHUTHOE  MoJie.  DJEKTPOMArHUTHBIE  BOJIHBL
' CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH
10.2 [Ikana 37€KTpOMarHUTHBIX BOJIH
10.3 OnexkTpoMarHuTHass —npupojna cBera. CKOpPOCTh  CBeTa.
' BouitHOBBIE CBOMCTBA CBETA
10 [IpakTnueckue pabOTHI:
10.4 N3yuenne CBOMCTB DSJIEKTPOMArHUTHBIX BOJH C IOMOUIBIO
MOOWIBHOTO TenedoHa
105 ®dusnvecKue SBICHHUS B MPUPOJE: OWOJIOTHYECKOE ICHCTBHE
' BUJUMOTO, YABTPa()HUOIETOBOTO U PEHTT€HOBCKOTO U3Iy4eHUN
10.6 TexHnuyeckue ycTpoicTBa: UCHOIB30BAHUE AIIEKTPOMArHUTHBIX
' BOJIH I COTOBOI CBA3H
CBETOBBIE SABJIEHUA
11.1 JlyueBas monens cBeta. MicTouHmMKY cBEeTa
11.2 [IpssMonMHEITHOE pacIpOCTPaHEHUE CBETA
11.3 OTtpaxenue cera. [1nockoe 3epkano. 3aKkoH OTpaKCHHS CBETA
114 [Ipenomiienne cBeta. 3akoH mpenomiieHus cseta. [lomHoe
' BHYTpPEHHEE OTpa’KeHUE CBETa
11.5 Jlunza. Xop jrydeii B THH3E
11.6 Onrtuueckas cucrema GoToanmnapara, MUKpPOCKOIIa U TEJIECKoa
117 I'maz  kak  onrtuyeckas  cucreMa.  bian3opykoctb U
11 ' JAIbHO30PKOCTh
118 Paznoxenne Oemoro cBera B croekTp. OnbiTel HbroToHA.
' CrnosxeHue CeKTpaabHBIX IIBETOB. [lucnepcus cBeTa
[IpakTuyeckue paboOTHI:
#Hi#Par###llccnenoBanue  3aBUCUMOCTH  yIJIa  OTpa)KeHUs
CBETOBOTO JIy4a OT yIJla NaJcHHUs.
119 HH#HPar###113yuenne xapakTepuCTUK H300pakeHus IpeiMeTa B
' IUIOCKOM 3€pKaJle.
#HH#Par###lccnenoBanne 3aBUCUMOCTH  YIjla TPETOMIICHUS
CBETOBOTO JIyda OT Yyrja MaJieHus Ha TPaHUIE «BO3AYX —
CTEKIIO».




#H#Par### lonyuenue n300pakeHu i c MIOMOIIBIO
coOuparoIieii JTUH3BL
#HHPar####0Onpenenenue (dhoxycHOTO paccTosiHUs u
ONITUYECKOH CHIIBI COOMPAOIIEH JTUH3HI.
HHHPar###OnbITHI 110 pa3I0KEeHUIO OEIOTr0 CBETA B CIIEKTD.
HHHPar###0nbITHl IO BOCHPUATHIO I[BETA MPEAMETOB IPU UX
HaOJIIOIEHNH Yepe3 [IBETOBbIC (PUIBTPHI
®dusndeckue spieHus B npupoae: 3arMenus Comnnna u JlyHsr,
11.10 [[BETa TeJ, ONTHYECKHE sIBJICHUS B arMmocdepe (mBeT Heoda,
pedpakums, pagyra, MUPax)
111 TexHuyeckue ycTpoilcTBa: OUYKM, NEpPUCKON, (QoToanmnapar,
' ONTUYECKUE CBETOBO/IbI
KBAHTOBGLIE ABJIEHUA
121 OmneiThl Pezepdopna u manerapHas Mojeiab atoMa. Mojenb
' aroma bopa
199 Ucnyckanne wu  morjouieHWe cBeta aToMoM. KBaHTHI.
' JInneluaTelie CIEKTPBI
12.3 PanmnoaktuBHOCTH. Anb(a, OeTa- U raMma-u3aTydeHUs
194 Ctpoenue aroMHoOro siipa. HykimoHHast MoJieib aTOMHOTO sipa.
' N3otonbl
195 PagnoakTtuBHBIE — TIpeBpallCHUS. Ilepuon  mosypacmana
' ATOMHBIX sI7Iep
126 SnepHble peaknuu. 3aKOHBl COXPAaHEHHUS 3apsAIOBOrO U
' MacCOBOI'O YHCell
12
12.7 DHeprus cBA3U aTOMHBIX siziep. CBs3b MAacChl U SHEPTUU
128 Peakuuu cunTeza u neneHus snaep. VcToyHuWkM sHepruu
. CoiHna u 3B€37
1.9 SAnepnas sHepreruka. [leiicTBHE paguoOaKTUBHBIX H3ITy4eHUI
' HAa >KMBBIE OPraHU3MBbI
[IpakTuyeckue paboOTHI:
HabnroneHue crijionIHbIX U IMHEHUYaThIX CIIEKTPOB U3ITy4EHUSI.
12.10 UccnenoBanue TPEKOB: HU3MEPEHHUE DHHEPrUU YacTHUIBl IO
TOPMO3HOMY yTH (110 poTOrpadusm).
W3mepenune paanoakTUBHOTO GoHA
1211 dusnueckue  SABJICHUS B IMPHUPOJE: €CTECTBEHHBIH
' paZMoaKTUBHBIM (OH, KOCMHMYECKHE JIy4Hd, pagHMOaKTUBHOE




N3JIYUYCHUC IMPUPOAHBIX MHUHCPAJIOB, I[€I>'ICTBH6 PaAOaKTUBHBIX

U3JIy4CHHUI Ha OPraHU3M 4eJIOBEKa

12.12

TexHu4ecKkue yCTPOMCTBA: CIEKTPOCKOIL, WHIMBUYAJIbHbBIN

JIO3UMETp, KaMmepa Buiibcona

IMPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOTPAMMBI OCHOBHOTI'O OBIIIET'O

IIpoBepsiemble TPeOOBaHMS K MPeAMETHBIM pe3yJibTaTaM 0a30BOr0 YPOBHS
OCBOEHHS OCHOBHOI 00pa30BaTe/bHON MPOrpaMMbl OCHOBHOIO 00111€ro
o0pa3zoBanusi Ha ocHoBe ®I'OC

[lonumanue ponu (U3MKKM B HAydyHOH KapTHHE MHpa; C(HOPMHUPOBAHHOCTH
0a30BBIX TIPEACTABJICHUN O 3aKOHOMEPHOW CBSI3M WM TMO3HABAEMOCTH SIBJICHHMA
MIPUPO/IBI, O POJIM IKCTIEPUMEHTA B (pU3UKe, 0 cHCTEMOOOpasyrolel posiu PU3UKu
B Pa3BUTHU CCTCCTBCHHBLIX HAYK, TCXHHUKU U TGXHOJ’IOFI/Iﬁ, 00 3BOJIOIINU
(bMBUYECKUX 3HAHWH W WX POJHM B IICJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE
MHpa, O BKJIa/Ie€ POCCUUCKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH,

00BsICHEHHUE MPOLIECCOB OKPYKAIOILIET0 MUPA, PA3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHUs O BUJAX MaTepud (BEHIECTBO W TI0Jie), O JBIKEHHHM Kak crocobe
CYIICCTBOBaHUS MaTepuu, OO0 aTOMHO-MOJICKYJSIDHOH TEOpHUH CTPOCHUS
BEIIeCTBA, O (U3MYCCKOW CYIIHOCTH SIBJICHHH MPHUPOABI (MEXaHHYCCKHUX,
TEIUIOBBIX, JJICKTPOMArHUTHBIX M KBAaHTOBBIX), YMEHHE pa3jIMdaTh SIBJIICHUS IO
OTMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JCMOHCTPHPYIOIIUX
JMaHHOe (DHU3MYeCKOoe SBJICHUE, YMEHHE pACIO3HABATh IPOSBICHUE H3YyYCHHBIX
(Gu3nYecKux SBJICHUH B OKPYXKAIOUIEM MHpE, BBIICNIAS HMX CYIICCTBEHHBIC

CBOMCTBA (ITPU3HAKH)

Bnagenue ocHoBaMU NOHSATUMHOTO alapara 1 CMMBOJIMYCCKOI'O A3bIKa (bHSPIKPI u
HCIIOJIb30BAHUEC HX IJId PCIICHUSA y‘le6HBIX 3ala4; YMCHHUC XapaKTCPpHU30BaATb
CBOMCTBA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA U MTPOLECCHI, UCIIOJIb3Ys (I)yHI[aMeHTaJ'IBHBIe

U OMIIUPHUYICCKHUEC 3aKOHBI

YMeHue onMchBaTh HN3YUYCHHBLIC CBOICTBA T€I U (I)I/ISI/ILIGCKI/IC SIBJICHUS, UCTI0JIb3Y

(I)I/BI/I‘IGCKI/IG BCIIMYHHBI

OBPA30OBAHUA
Kon
NMpoBePsSIEMOro
TpedoBaHMs
1
2
3
4
5

Bnangenne ocHOBaMH METOIOB HAay4YHOI'O TIIO3HAHHUA C y‘{éTOM CO6J'IIOI[CHI/ISI
IpaBuUJI 0€30I1aCHOT0 Tpyada: Ha6J'IIOI[eHI/Ie (I)I/ISI/I‘-ICCKI/IX SIBJICHUH:

YMCHHUE CaMOCTOATCIBHO C06I/IpaTB SKCIICPUMCHTAJIBHYKO YCTAHOBKY M3 JAHHOTI'O




Habopa 000pyIOBaHHUS [0 MHCTPYKIIMH, OTIMCHIBATH XOJ OMBITA M 3aIIMCHIBATh €ro
pe3yabTatThl, (GOPMYIUPOBATH BBIBOIHI;

MPOBEACHUE TPSAMBIX M KOCBEHHBIX M3MEpPEHHH (DM3MYECKHX BEIMYHMH: YMEHUE
IUIAaHUPOBATh MU3MEPEHUs, CaMOCTOSATENbHO COOMpATh 3SKCIEPUMEHTAIBHYIO
YCTAaHOBKY II0 MHCTPYKLIMM, BBIYMCIIATH 3HAYCHUE BEIWYMHBI M aHAIM3UPOBATh
IIOJIy4CHHBIE PE3YJIbTaTbl C YY4ETOM 3aJaHHOM IOTPEIIHOCTH pe3yJIbTaTOB
WU3MEPEHMUI;

IIPOBEICHUE HECJIOKHBIX JKCIEPUMEHTAIbHBIX MCCIEHOBAHUN; CAMOCTOSATEIBHO
coOupaTrh 3KCHEPUMEHTAIbHYI0 YCTAaHOBKY M IIPOBOJUTH MCCJEIOBAHUE IIO
MHCTPYKLUH, MPEACTABIATh NOJyYEHHbIE 3aBUCUMOCTH (PU3MYECKUX BEJIUYUH B
BUJIE TaOMUI W TpaQUKOB, YYUTHIBATh IOTIPEHIHOCTH, Je€JaThb BBIBOJBI IO

pe3ylibTaTaM UCCIIeOBaHMs

[Tonumanue xapakTepHbIX CBOWCTB (hHU3MUYECKUX MoJeNell (MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJO, MOJEIH CTPOCHHS Ta30B, KUAKOCTEH M TBEPIBIX TET,
IJIaHeTapHas MOJENb aTroMa, HYKJIOHHAas MOJENIb aTOMHOTO sjipa) U yMEHHE

MPUMEHSTH UX 7151 OOBSICHEHUS (PU3NUECKUX MPOIIECCOB

YMeHnne oOBACHATh (U3MYECKUE TMPOIECCHl U CBOWCTBA TN, B TOM YHCJIE U B
KOHTEKCTE CHUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIBJISIT IPUUYMHHO-CIICCTBEHHBIE CBS3H U CTPOUTH OOBICHEHHE C OMOpPOM Ha
W3Y4YCHHbIE  CBOMCTBa  (IM3WYECKUX  SIBICHMUM,  (U3UUYECKHE  3aKOHBI,

3aKOHOMCPHOCTH 1 MOJECIN

YMeHne pemath pacu€THble 3agaud (Ha 0a3e 2 — 3 ypaBHEHHWIA), HCHOJB3Ys
3aKOHBI U (OpPMYJbl, CBs3bIBatOIIME (PU3MUECKHE BEIUYMHBI, B YaCTHOCTH,
3alMChIBaTh KpaTKO€ YCIOBUE 3aJ[aud, BBISBIATH HEJOCTAIOLIUE JIaHHBIE,
BbIOUpaTh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE Ui €€ pelleHUs, UCIOIb30BaTh
CIpaBOYHBbIC JIaHHBIC, MPOBOJUTH pPAcCu€Thl U OIEHUBATh PEATUCTUYHOCTD
MOJIyYYEHHOTO  3HA4eHHs]  (PU3UYECKOM  BEJIMYHMHBI; YMEHHE  OIpPENeNsTh

pPasMCPHOCTb (bHSH‘ICCKOﬁ BCJINYHNHBI, HOHy‘IGHHOﬁ IIpHu pCUICHHUH 3ada41

YMeHue XapaKTCpU30BaThb IMPHUHIMUIIBLI ,HeﬁCTBHH TCXHUYCCKHUX YCTpOﬁCTB, B TOM
Ypciie OBITOBBIX HpI/I60pOB, U IIPOMBINUICHHBIX TCXHOJIOTHMYCCKHX IIPOLICCCOB IIO
HUX OIIMCAHUIO, HCIIOJb3YyA 3HAHUA O CBOMCTBax (I)I/IBI/ILIGCKI/IX SIBICHUH U

HeO6XO,[[I/IMBIe (I)I/BI/I‘IGCKI/IG 3aKOHOMCPHOCTHU

10

YMeHue UCToNIb30BaTh 3HAHUSA O (PM3MUYECKUX SIBICHUSX B MOBCEAHEBHOW >KU3HU
s o0ecriedeHns 0e30MacHOCTH MpH OOpaleHHH ¢ OBITOBBIMU NMPUOOpaMU U
TEXHUYECKUMH YCTPOMCTBAMH, COXpPAaHEHUS 370POBbS M COONIONEHHUS HOPM
HKOJIOTUYECKOTO MOBEICHHS B OKpYXKarollel cpesie; MOHUMaHue HEOOX0MMOCTH

NNPpHUMCHCHUSA JIOCTHXKEHUIM (I)I/ISI/IKI/I U TEXHOJIOTHH  IJIs palluOHAJIBHOT'O




IIPUPO/I0II0JIL30BAHUS

11

OmnbIT moucka, mpeoOpa3oBaHUs U MPEACTABICHUS HHPOpPMaLUU (PU3HUECKOTO
CONepXaHUA  C  HCIOJb30BaHMEM  HMH()OPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH; YMEHHE OIICHMBATh JOCTOBEPHOCTH IMOJYYEHHOH HH(pOpManuu Ha
OCHOBE WMEIOIIUXCS 3HAaHUA W JOMOJHUTEIbHBIX HCTOYHHKOB;, YMEHHE
UCITIOJIb30BAaTh TPH  BBIMOJHEHHHM YYEOHBIX 3aJaHWi  HAYYHO-TIOMYISIPHYIO
AUTEPATypy (PU3HUECKOTO COAEpKaHUs, CIIPABOYHBIE MAaTEPUANbI, PECYPChl CETH
WnTepHer; BrnageHue 0a30BbIMH HaBBIKAMH IpeoOpa3zoBaHHs HWHGOpMAIMK U3
OTHOW 3HAaKOBOW CHUCTEMBI B JAPYIYl0; YMEHHE CO3/1aBaTh COOCTBEHHBIC
MUCHbMEHHBIE W YCTHBIE COOOIIEHHsSI Ha OCHOBE WMH(POPMALUU M3 HECKOJIBKUX

HUCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEP/KAHUS, IPOBEPAEMBIX HA OI'D 11O ®U3UKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe ABmkeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTENIBHOCTD
' JBUKECHUS
PaBHOMepHOE U HepaBHOMepHOE JBMKeHHE. CpeaHsist cKopocTb. PopMyiia i BBIYUCIEHUS
1.2 cpeaneit ckopoctu: V = S/t
PaBHOMepHOE NpsMOJIMHENHOE ABM)KEHUE. 3aBUCUMOCTh KOOPAMHATHI Tejla OT BPEMEHU B
Clly4ae paBHOMEPHOTIO MPSMOJIMHENHOTO JBUKECHUS:
1.3 () =xy,+ut
I'padukn 3aBHCHUMOCTH OT BpPEMEHM MJIsi MPOEKIIMH CKOPOCTH, MPOEKIUHU IepeMelleHus,
ITYTH, KOOPJMHATHI IIPX PABHOMEPHOM IMPSMOJIMHENHOM JIBUKEHHUA
3aBUCHMOCTb KOOPAMHATHI T€JIA OT BPEMEHH B CIIy4ae PaBHOYCKOPEHHOTO MPSMOJIMHENHOTO
JIBUKECHMUS:
.
Self) =vg, =i+ = ;
2
@opmynsl Ui MPOCKIUH NTEPEMEILECHNUS, IPOCKIUN CKOPOCTH U MPOCKIUN YCKOPEHHS IIPU
PaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBHYKECHUM:
14 ;2
s D=y, t+a,-—,
2
U_\'('f) =Up, +d, I,
a (f)=canst,
Ulrl - l""1.'1'2 :2{":{51
I'paduky 3aBUCUMOCTH OT BPEMEHHU Il HPOEKIMHM YCKOPEHMsI, MPOEKIUU CKOPOCTH,
IIPOEKIIMH NIEPEMELLIEHUS, KOOPAUHATBI IIPY PaBHOYCKOPEHHOM NPSAMOJIMHENHOM JIBUKEHUU
CBob6onHoe naznenue. OopMysbl, ONMUCHIBAIOIINE CBOOOJHOE IMAJEHUE Tela MO0 BEPTUKAIN
L5 (IBMXKEHME TeNa BHM3 WJIM BBEPX OTHOCUTEIBHO TMOBEpXHOCTH 3emum). ['padukn
' 3aBUCHMOCTU OT BPEMEHH JUIS MPOEKLHMU YCKOPEHHUs, MPOCKIUU CKOPOCTU U KOOPIMHATHI
pu cBOOOTHOM NaJIeHUH TeJa O BEPTUKAIH
CKOpOCTh paBHOMEPHOTO JBMKEHMSI T€Ja 110 OKPYKHOCTH. HarpaBieHne CKopocTH.
®dopmyna JUIs BHIYUCICHUSI CKOPOCTH Yepe3 paiiyCc OKPYKHOCTH U MEPUO]] 0OpaleHus:
16 v=2R
T

]_IeHTpOCTpeMI/ITCJ'ILHOC YCKOpPCHHUC. HaHpaBHCHI/IC HOCHTPOCTPEMUTCIIBHOT'O YCKOPCHMUA.

CDopMyna JUIL BBIYUCIICHUS YCKOPCHUS:




Macca. IInotHocts Bemectsa. @opmyrna sl BBIYUCICHUS TUIOTHOCTH

_m

p =
1.7 V
1.8 Cuna — BekTopHas Gpusnueckas BenuyrHa. CloKeHue CHi
1.9 SABnenue naepuuu. Ilepsriii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
1.10 F=m-da
CoHanpaBJIEeHHOCTh BEKTOPA YCKOPEHHMS T€JIa U BEKTOPa CUJIbI, IEHCTBYIOIIEH HA TEJIO
Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:
F, ,,=-F,
1.11 2l 1-=2
TpeHue Nokost U TpeHue CKoJbxkeHus. PopMyinia JUisl BBIYMCICHUS MOJYJS CUJIbl TPEHUS
CKOJIbYKEHUS:
F_=u-N
1.12 p=H
Hedopmanus Tena. Ympyrue u Heympyrue aedopmanuu. 3aKoH ynpyrou naedopmanuu
(3akoH ['yka):
1.13 F=k-Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHHUS:
my -1,
1.14 F=0G —=
R

Cuna TsHKeCTH. YCKOpeHI/Ie CB060I[H01"0 naaCHHA.




®dopmyna It BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H moBepxHoctu 3emun: F = mg.
JBmwxenue mnanet Bokpyr Comnnna. [lepBas kocmudeckas ckopocts. HeBecoMocTs 1

Heperpy3Ku

1.15

Nmmynee Tena — BeKTopHast Gu3nyecKasi BeIHIHHA.
D=mo

Nmnynec cucremsl Te. U3MeHnenue umnynbsca. MMImynbc cumbl

1.16

3aKkoH COXpaHCHUA UMITYJIbCA IJIA 3aMKHYTOI7I CUCTEMBI TCJI:
p=nyU +im, U, =const

PeakTtuBHOE NBIMKEHNUE

1.17

Mexannyeckas pabora. @opmyia JiIsl BBIYUCIEHUS paOOThI CUIIBL:

A=Fscoso

Mexannyeckass MOITHOCTb:

nN=4
r

1.18

Kunerndeckas u moTeHIMAIbLHAS OHEPIHs. d)opMyna JJIs1 BBIYUCIICHUA KAHETHYCCKOU

SHEPTHUU:

H!Uz
Br=

TeopeMa o kuHeTHYECKOM 3Heprun. opMyiia Jijisi BEIYMCICHUS TOTCHIIMAIIBHON YSHEPT U

TCa, IO AHATOIO

Hag 3eMiuéit:

E,=mgh

1.19

Mexannueckas OHCPIuA:
E=E,+E,

3aKkoH COXpaHCHHA MEXaHHYeCKOH OHCPIUn. d)opMyna UL 3aKOHA COXpaHCHUA
MEXaHHUYECKOM OHEPTrHUU B OTCYTCTBUC CUJI TPCHUS: E = const.

HpeBpameHHe MEXaHHYeCKOH SHEPIruu Mnpu HaAJIMIUH CUJIbI TPCHUL.

1.20

[IpocThie MeXaHU3MBIL. «30JI0TOE TTPABUIIO» MEXAHUKH.
Peruar. Moment cuiel: M - Fl.

YcaoBue paBHOBECHSA pblyara:

M +M, +..=0




[MonsuxubIi 1 HenoABWXKHBIN O050ku. KITJI mpocThix MexaHU3MOB,

n= Anonesnas
‘%rpaqenm A

1.21

JlaBiienue TBEpIOTO TEIA.

@opmyia Ui BBIYMCIICHUS JABJICHUS TBEPIOTO Tena:

_E

JlaBnenue raza. AtMocepHOe TaBJIcHHE.

FI/II[pOCTaTI/ILIGCKOG AaBJICHUEC BHYTPHU KUJIKOCTH.

@opmyiia JUisl BBIYMCICHUS 1aBJICHHUS BHYTPHU KUIAKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBinuecknii npece

1.23

3akoH Apxumena. @opmyna Ay ONpeneNeHUs BBITAIKWBAKONIEH CHIIbI, TEHCTBYIOLIEH Ha

TEJNO, MOTPYKEHHOE B HKUIKOCTH MJIU Ta3:
Fag =pPEV

VYcnosue naBanud Teia. [1maBadue CyA0B M BO3QYyXOIlJIABAHUC

1.24

Mexanudeckue KoJyieOaHWsA. AMIUIMTYAa, TEpHOa W dacTtoTa Kojebanmit. dopmyina,

CBSI3BIBAIOIAS YACTOTY M MEPUOJI KOJIeOaHMi:

1.25

Matemaruueckuil ¥ NMPYKUHHBIM MasTHUKU. [IpeBpalieHue >3Hepruu mpu KoJiedareaIbHOM

JBHKXCHUUN

1.26

3aTyxa}0H1He KoJIeOaHusl. BBIHY)K,I[GHHBIG kosebanus. Pe3onanc

1.27

MexaHuuecKrue BOJIHEI. HponoanHe H TIOIICPCUHBLIC BOJIHBI. I[J'II/IHB. BOJIHBI U CKOPOCTb

PacipoCTpaHCHUs BOJIHBI:

L=v-T

1.28

3BYK. rpOMKOCTB H BBICOTA 3BYKa. OTpa)KeHI/Ie BBYKOBOﬁ BOJIHBI Ha T'paHUIC ABYX CPCH.

Wnudpa3Byk u ynbTpa3Byk

1.29

Ipakmuyeckue pabomoi

W3mepenue cpenHell IUIOTHOCTU BEILIECTBA; apXUMENOBOM CHIIBI, JKECTKOCTH IPYKHUHBI;
Kod(ppUIIMEeHTa TPEHUS CKOJBXKEHHs; paboThl CHUJIBI TPEHMsI, CHIIBI YIPYTOCTH; CpeaHen
CKOpPOCTH JIBUKEHHUsI OpycKa 10 HAaKJIOHHOW IUIOCKOCTH; YCKOPEHUs: Opycka MpH JBMKEHUH
[0 HAKJIOHHOW TUIOCKOCTH; YacTOTHI M Nepuoja KojeOaHH MaTeMaTH4ecKOTO MasTHHKA,

YaCTOTHI U ICpUOJa KoJIeOaHMit MNPY’>KUHHOI'O MasAsTHUKA, MOMCHTA CUJIbI, HeﬁCTByIOHlCFO Ha




pbryar; paboThl CHIIBI YIPYTrOCTH NPH MOIbEME Ipy3a C NOMOINBIO HEMOIBIKHOTO OJ0Ka;
paboThI CUJIBI YIIPYTOCTH MPH MOABEME TPYy3a € MTOMOIIBIO MOABHIKHOTO OJI0Ka.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOM CHIIBI OT 00bEMa NOrpyKEHHOM YacTH Tela U OT
IINIOTHOCTH XHAKOCTH, HC3aBHCHUMOCTHU BBITaJIKI/IBaIOH_[eﬁ CHJIbI OT MaAcCChl T€Jla, CHJIBI
TPCHUA CKOJILXKXCHUSA OT CHJIbI HOPMAJIBbHOI'0 OaBJICHUA W OT poJda IOBCPXHOCTH; CHJIbI
YIIPYrOCTH, BO3HHUKAIONIEH B NpPYXHHE, OT CTENEHH Ae(OopMaIy HPYKUHBI; YCKOPEHHS
Opycka OT yria HAKJIOHA HAIPaBIBIIONICH; mepuoda (YacToThl) KoJIeOaHWUN HUTSHOTO
MadTHHKA OT MJIMHBI HUTH; IICPUOOA KoJIeOaHUH MPYKNHHOTI'O MadTHHUKA OT MAaCChl I'py3a U
JKECTKOCTHU IPY>XHUHBI; HCCICAOBAHNC HC3aBUCHUMOCTU II€pHOaa KoJieOaHui HHUTSIHOIO

MasTHUKA OT Macchl rpy3a. [IpoBepka yciioBHs paBHOBECHUS pblUara

Quzuueckue sA61eHUs 8 npupode: TPUMEPHI IBUKEHHS C Pa3IMUYHbIMU CKOPOCTSIMU B KUBOU

W HEXKXHUBOU mnpupoae, JleICTBPIG CUJIbl TPCHHA B NPpHUPOAC U TCXHUKE, MPHUIIMBLI U OTJIUBEI,

1.30 nerkeHne TuiaHeT COJHEYHOW CHCTEMBI, PEaKTHBHOE JBW)KCHHE J>KXUBBIX OPraHWU3MOB,
pBIYary B TeJie YeJI0BeKa, BIUSIHAE aTMOC(EPHOTO JaBJICHHS HA )KUBOW OPraHu3M, TTaBaHHEe
pBIO, BOCIIPUATHE 3BYKOB JKHBOTHBIMH, 3eMJICTPSCEHUE, CCHCMUYECKUE BOJHBI, IlyHAMH, 3XO
Texnuueckue ycmpoticmea: CUUIOMETpP, NATUYUKU TOJOKEHHS, PACCTOSIHUS W YCKOPEHUS,
JTMHAMOMETp, TIOJIIMITHUKK, PAKeThl, pbIUar, ITOJABMKHBIA W HEMOJBIKHBIA OJIOKH,

131 HaKJIOHHAsI TUIOCKOCTh, TIPOCTHIE MEXaHU3MBI B OBITY, COOOIIAIOIIHUECS] COCY/IbI, YCTPONCTBO
BOJIONIPOBOJIA, THPABIMYECKUI TIpecc, MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPITHEBOM
HACOC, apEOMETP, IXO0JIOT, UCTIOIH30BAHUE YIIbTPa3BYyKa B OBITY M TEXHUKE

2 TEIJIOBBIE ABJIEHUSA
OCHOBHBIC TIOJIOXKECHHUST MOJICKYJIIPHO-KHHETHYECKOW TEOPHH CTPOCHUS BemecTBa. Mojaemu

2.1 TBEPIOTO, YKUKOTO U Ta3000pa3HOTO COCTOSTHU BeniecTBa. Kpucramumimueckue u amophHbie
Tena

29 JlBmkeHue yactuil BemiectBa. CBSI3b CKOPOCTH JBIDKEHHSI YAacTUI[ C TEMIIEPaTypOH.

' BbpoynoBckoe nuwxkenue, muddys3us

2.3 CMaurBaHUE ¥ KaITWJUISIPHBIC SBJICHUS

2.4 TennoBoe pacIIMpeHHue U CKATHE

2.5 TennoBoe paBHOBecHE

26 Buytpennss sHeprus. PaGoTa u Temmomepenaua Kak CHOcOObl M3MEHEHMSI BHYTPEHHEH

' SHEPrUu

2.7 Buner Tenmonepenayn: TeMIONPOBOIHOCTh, KOHBEKITUS, H3TyUEeHUE
Harpeanue u oxnaxaenue ten. KoaunuecTBo TeMIoThl. Y aenbHas TEIIOEMKOCTb:

2.8 O=cml(t,—1,)
3aKOH COXpaHEHUsS SHEPTUU B TEIUIOBBIX MpoIleccax. YpaBHEHUE TEIIOBOrO OaiaHca:

2.9

O +0,+..=0




Hcnapenne u xonaeHcanus. V3MeHeHne BHYTPEHHEH JHEPrHUM B IIPOLIECCE MCIAPEHUs U

2.10 KoHeHcau. Kunenue sxuakoctu. Y aeiabHas Teriora mapooodpasosanus: L = Q/m
211 Bnaxxnocts Bo3yxa
[InaBnenue w kpucraumzanus. V3MeHeHue BHYTpPEHHEH O3HEPruyM NpH IUIABJICHUU U
KPHUCTAJUIM3ALMKU. Y JeJIbHas TEIUIOTA IUIABICHUA:
2.12 ) Q
Tm
213 BHyTpeHHsIs SHEPTHsI CrOpaHus TOTUTHBA. Y AeIbHAs TEIUIOTa Cropanust Torrea: = Q/m
2.14 [Ipunnuns! padots! TemnoBbix aurareneit. KI1J[ reruioBoro asurarens
Ilpakmuueckue pabomol
N3Mepenne yaenpbHOW TEMIOEMKOCTH METANIMYECKOTO IUIMHIPA; KOJWYECTBA TEIUIOTHI,
MOJTYYEeHHOTO BOJIOM KOMHATHOM TeMIiepaTyphbl (PUKCHPOBAHHONW MAcChl, B KOTOPYIO OIMYIICH
215 HAarpeTbli UWJIMHAP; KOJHMYECTBA TEIUIOTHI, OTIAHHOTO HArpeThiM IWJIUHAPOM, TOCIE
' OINYCKaHMsSI €ro B BOJY KOMHATHOW TEMIEpPaTypbl; OTHOCUTEIBLHOM BJIAXKHOCTU BO3/yXa;
YACNBHOM TEIJIOTHI IUIaBJ€HUA Jbaa. MccnenoBaHnne M3MEHEHUs TeMIlepaTypbl BOJBI MPHU
pPa3IMYHBIX YCIOBHUAX; SIBJICHUS TEIMJIOOOMEHA TMPU CMENIMBAHUM XOJIOJHOW M Topsuei
BO/JIbI; IpOLIECCa UCTIAPEHUS
Qusuueckue s61eHUs 8 Npupooe: TTIOBEPXHOCTHOE HATSHIKCHHE M KANWJUIIPHBIC SBJICHUS B
2.16 NpUpoje, KpUCTALIBI B mpupoje, uzinydenue CoJiHla, 3aMep3aHue BOJAOEMOB, MOPCKHE
Opu3bl; 00pa30BaHUE POCHI, TYMaHa, WHEs, CHera
Texnuueckue  ycmpoticmea:  KaOWUISIPbl, TNPUMEPbl  MCIHOJIB30BaHUSA  KPHUCTAJIOB,
2.17 KUJKOCTHBIM TEPMOMETp, JaTYMK TEMIIEpaTypbl, TEPMOC, CHCTEMa OTOIUICHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOUHa, ABUraTelb BHYTPEHHETO CrOpaHHUs
3 SJIEKTPOMAI'HUTHBIE ABJIEHM A
3.1 DnekTpusaius Teil. [[Ba Buja aIeKTpuYecKuX 3apsioB
3.2 B3aumopelicTBue 3apskeHHbIX Tell. 3akoH Kynona
3.3 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsaa
34 Onektpuyeckoe mnone. Hanpsok€HHOCTh anekTpuueckoro mnojs. [lpuHuun cynepno3unmu
' ANEKTPUYECKHUX TMOoJIeH (Ha KaueCTBEHHOM YPOBHE)
35 Hocurenu snekrpuueckux 3apsaoB. JelcTBUE 3IEKTPUUYECKOTO TOJISI HA 3AIEKTPUUYECKUE
' 3apsbl. [IpOBOIHUKY U TUAIIEKTPUKU
36 [TocrosiHHbI  3nekTpuueckuit Tok. JleiicTBUs snekTpuyeckoro Toka. Cuna Toka.

Hanpsixenue.




| =qg/t,U=A/q

DJIEKTPUYECKOE CONPOTUBJICHHE. Y ICTBHOE AIEKTPUUECKOE COTIPOTUBIICHHE:

3.7 R =pl/S
3akon Oma juis yyactka snektpudeckoit rernu: | = U/R
3.8
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I, =I,. U=U,+U,. R=R +R,
3.9 [TapannensHO€ COETUMHEHHE MPOBOHUKOB PABHOTO COMPOTHBIICHHUS:
U=U;:I=1+1; Rzﬁ.
2 2 -
CwMmerranabie COSTMHEHUS TTPOBOTHUKOB
PaboTa u momHOCTS 2nekTpuueckoro Toka. A = Ult, P = Ul
3.10
3akoH J[xoynsa — Jlenua:
3.11 O=I"-R-t
312 OnbiT Opcrena. MarHuTHoe mMoJie MPSAMOro MPOBOJHMKA € TOKOM. JIMHMM MarHUTHOM
WHIYKITUH
3.13 MaruuTHoOE I0JIe ITOCTOSSHHOrO MarunTa. B3anmMoneiicTBrue MOCTOSIHHBIX MATHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA MMPOBOJHUK C TOKOM
3.15 Omnsitel Gapases. SBinenue snekTpoMarHuTHON HHIYKIMH. [IpaBuo Jlenmna
Ilpakxmuueckue pabomol
H3mepeHue 3eKTpUYECKOro CONPOTUBIICHUS PE3UCTOPA; MOIITHOCTH IJICKTPHUYECKOTO TOKAa;
pabOTHI ANMEKTPUIECKOTO TOKA.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B MPOBOJHHUKE (PE3UCTOPHI,
3.16 JaMIIOYKa), OT HAMpsDKEHHS Ha KOHIAX MPOBOJHUKA; 3aBUCHMOCTH COMPOTUBJICHHS OT
JUTMHBI TIPOBOTHUKA, TIIOIIAIU €0 MONEPEeYHOr0 CEYeHUS U YCIBHOTO COTPOTUBIICHUS.
[IpoBepka mpaBuma s AEKTPUUECKOTO HAMPSHKEHUS TP MOCIEA0BATEILHOM COSAMHEHUN
MIPOBOJTHUKOB; MpaBUja I CHJIBI JJEKTPUUYECKOTO TOKA MPHU MAPAIEIBHOM COEAMHEHUU
MIPOBOTHUKOB (PE3UCTOPHI U JIAMITOYKA)
Qu3zuueckue s61eHUs 8 npupode: DIEKTPUYECKHE SBICHUS B aTMoc(epe, dIEKTPUUECTBO
3.17 KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMITd, Apei( MOITF0COB, POJIb MATHUTHOTO TOJISI ISt

JKHW3HHU Ha 3CMJIC, MOJISIPHOC CUAHUC




Texnuueckue ycmpoucmea: D3IEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUETUYUK

318 QNIEKTPUYECKOW  DHEPIHH,  DIIEKTPOOCBETUTEIbHBIC  NPUOOpPBI,  HarpeBaTeIbHbBIC
' ANIEKTPONpUOOPsl  (IPUMEpHI),  DJICKTPUUYECKHE  NPEIOXPAHUTENH,  AJIEKTPOMArHUT,
AIIEKTPOBUTATEIb TIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA
3.19 DnekTpoMarHuTHBIC BOJHBL. [1IKana 3JeKTpOMarHUTHRIX BOJTH
3.20 JlygeBast mozienb cBeta. [IpsiMonMHEIHOE pacipoCTpaHEeHUE CBETA
3.21 3akoH oTpaxeHus ceta. [Inockoe 3epkaio
3.22 [Ipenomnenue cBera. 3aKOH MPETOMIICHHUS CBETA
3.23 Jucnepcus cera
3.94 Jlunza. Xon nyueit B nunze. DokycHoe paccrosinne auH3bI. OnTHYeckas cuia JuH3bl: D =
' 1/F
3.25 I'ma3 xak ontuveckast cucrema. OnTHYECKHE TPUOOPHI
Ipaxmuyeckue pabomoi
#H##Par#H#l13mMepenre ONTHYECKOW CHIIBI cOOMparomield JUH3bI; (OKYCHOTO PacCTOSHUS
coOuparomield JTUH3bI (10 CBOMCTBY paBEHCTBA pa3MEpOB MpeaMeTa U M300pakeHus, Korjaa
3.26 MPEAMET PACIIONIOKEH B IBOMHOM (hOKYyCe), MOKa3aTes MPEeTOMIICHUS CTEKJIa.
#H##Par#Ht#lccnenoBanne CBONCTBAa N300paKEHUsI, TIOJIYUSHHOTO C TIOMOIIBI0 coOMparomen
JIUH3bI; U3MEHEHHUS (OKYCHOTO PACCTOSIHUS JIBYX CIIOXKEHHBIX JIMH3; 3aBHUCHUMOCTH YIJia
MIPEIOMIIEHHS CBETOBOTO JIy4a OT YIJla aJIeHUs Ha TPaHUIle «BO3yX — CTEKIIO»
397 Qusuueckue sasneHus 6 npupooe: 3arMmenus ComHua u JIyHbl, 1BeTa Tej, ONTHYECKHE
' sBJIeHHS B aTMocdepe (IBeT HeOa, pedpakius, paayra, MEPax)
3.28 Texnuueckue ycmpoticmea. OYKU, IEPUCKOII, (POTOAINIAPAT, ONTHUECKHUE CBETOBO/IBI
4 KBAHTOBBLIE SIBJIEHU A
4.1 PannoakruBHOCTB. Anb(a-, OeTa-, raMma-u3nydeHus. Peakium anbda-u 6era-pacnaaa
4.2 OmnsiTel Peszepdopaa mo paccesnuro anbda-yactuu. [InanerapHas moaens atoma
4.3 CoctaB aroMHOTrO0 sifjpa. M3oTomnsl
4.4 [lepuon nomypacmajga aTOMHBIX SAEP
4.5 SnepHble peakiyu. 3aKOHbI COXpPaHEHUs 3apsAI0BOI0 U MACCOBOTO YHCET
Qu3zuueckue s61eHUs 8 Npupoode. eCTECTBEHHBIA PaIUOAKTHBHBINA (JOH, KOCMUYECKHE JTYUH,
4.6 pPaMOaKTUBHOE M3Ty4Y€HUE MPUPOJHBIX MUHEPAJIOB, AEHCTBUE PaIMOAKTUBHBIX M3ITY4eHUN
Ha OpraHU3M 4YeJoBeKa
47 Texuuueckue ycmpoticmea: CIEKTPOCKOI, UHIWBUIYATbHBIA JO3UMETP, KaMepa BuibcoHa,

AACPHAAd SHEPreTUuKa




