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MNOACHUTEJIbBHAS 3AIIMCKA

[Iporpamma 1o ¢pu3nke Ha ypoBHE OCHOBHOI'O 00IIEr0o 00pa30BaHMs COCTABICHA HA OCHOBE MOJIOKEHUH U
TpeOoBaHUIl K pe3yjbTaTaM OCBOCHMsI Ha 0a30BOM YpPOBHE OCHOBHOW 00pa3oBaTeNIbHOM Mporpammsl, Mpen-
craBieHHbIX B PI'OC 00O, a Takxke ¢ yu€rom (enepanpHoOl paboueit mporpammbl BocuTanus U KoHmenmum
MpernoaaBanus yaeOHoro npeamera «Dusnkay.

Coneprkanue mporpamMmsl 1o (pU3MKe HarpaBiieHO Ha (JOPMUPOBAHNE €CTECTBEHHOHAYYHON T'PaMOTHOCTH
o0yJaroluxcs U OpraHu3aluio U3ydeHus: GU3MKHU Ha JesTebHOCTHON OocHOBe. B mporpamme no ¢usuke ydu-
TBIBAIOTCS BO3MOXKHOCTU yueOHOro mnpeamera B peanuzanuu tpedoanuit ®I'OC OO0 k miaHUpyeMbIM JIHY-
HOCTHBIM U METalpeIMETHBIM pe3yJibTaTaM OOYYCHHS, a TAKKE MEKIIPEIMETHBIC CBSI3U €CTECTBEHHOHAYUYHBIX
y4eOHBIX MPEIMETOB Ha YPOBHE OCHOBHOT'O OOIIIETO 00pa30BaHMS.

[TporpamMma mo ¢u3uke ycTaHaBIMBACT pacHpefesieHue ydyeOHOro marepuaia Mo rojaM oOydeHus (Io
KJlaccaMm), INpeajgaraeT MPUMEPHYIO IOCIEN0BATEIbHOCTh M3YyYEHUS TE€M, OCHOBAHHYIO Ha JIOTUKE pPa3BUTUS
MIPEIMETHOrO COZIEP KaHUS U Y4ETE BO3PACTHBIX OCOOEHHOCTEN 00y4atoIuXCsl.

[Iporpamma o ¢usmke paspaboraHa ¢ IEIbI0 OKa3aHUS METOANYECKON MOMOIIM YUUTENIO B CO3JIaHUU
paboueif mporpamMmbl IO Y4eOHOMY MTPEIMETY.

®u3nKa SIBISIETCS CUCTEMOOOPA3yIOMIUM ISl €CTECTBEHHOHAYUYHBIX YYEOHBIX NMPEAMETOB, OCKOIbKY (PU-
3MYECKUE 3aKOHBI JISKAT B OCHOBE MPOIIECCOB M SBICHUI, U3ydaeMbIX XUMHEH, OUONOruei, acTpoOHOMUEH u
¢u3nveckoii reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KAPTUHY MHpPA, IPEAOCTaBIseT Hanbomee sic-
Hble 00pa3ilbl IPUMEHEHUS HAyYHOI'0 METO/Ia IMO3HAHHUS, TO €CTh CII0c00a MOIyYEHHS IOCTOBEPHBIX 3HAHUM O
MHUDE.

OpHa U3 IMIaBHBIX 33714 (PU3UYECKOro 0Opa3oBaHUs B CTPYKType oOmiero oOpa3oBaHUsl COCTOUT B (op-
MUPOBaHUU €CTECTBEHHOHAYYHOU I'PaMOTHOCTH U HHTEpEca K HayKe Y 00y4aroluxcs.

Nzydenue gu3uku Ha 6a30BOM YpPOBHE MPEAINOIAaraeT OBIaJCHUE CIEIYIOIIUMUA KOMIIETEHTHOCTSAMH, Xa-
PaKTEPU3YIOLMMHI €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAyYHO OOBSCHSTH SBJICHUS;
OLIEHMBATh U TOHUMATh OCOOCHHOCTH Hay4YHOT'O UCCIIEIOBAHNUS;
WHTEPIPETHPOBATH JJAHHBIC U HCIIOIb30BaTh HAYYHBIE JOKA3aTeIbCTBA JIJIS TIOJTYyYEHUS BHIBOJIOB.

Henu n3ydenus: Gpu3nKu Ha YpOBHE OCHOBHOTO 00I1ero oOpa3zoBanus onpezeneHsl B Konuenmum mpeno-
naBaHus yaeOHoro mpenMera «dusnka» B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit Denepannu, peaiu-
3YIOIMX OCHOBHBIE 00111€00pa30BaTeNIbHbIE MPOrpaMMBbl, YTBepkIEHHOHN pemeHrneM Komternn Munuctepcrsa
npocsetienust Poccuiickoit @enepanuu (mporokon ot 3 nekadps 2019 r. Ne [1K4BH).

Hean uzyyenunsi Gu3nKu:
npuoOpeTeHre UHTEpeca U CTPEMIICHHS 00YYaroIMXCs K HAyYHOMY M3YUYEHUIO TPUPO/IbI, Pa3BUTHE UX UHTEN-
JIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEN;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIe MMO3HaHUs U (OPMHUPOBAHUE MCCIIEI0BATENLCKOI'0 OTHOIIEHUS K
OKPY>KaIOIIUM SIBIICHUSIM;

(dbopMHpOBaHUE HAYYHOI'O MHUPOBO33PEHUS KaK pe3yibTaTa MU3y4eHHUs OCHOB CTPOCHHUS MaTtepuu U (yHIaMeH-
TaJIbHBIX 3aKOHOB (DU3HKH;

dbopmMupoBaHue MpeACTaBICHUI 0 PO (PU3MKHU ISl Pa3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHO-
JIOTHIA;

pa3BUTHE NPEJCTABICHUN O BO3MOXHBIX chepax Oynyiied npopeccHoHaNbHON AEATEIbHOCTH, CBS3aHHOH C
(bu3KKOH, MOArOTOBKA K JajbHEIIIeMy O0y4EHHUIO B 9TOM HarpaBlIcHUH.

JlocTikeHne 3THX 1elieil TporpaMMsl 1o (pU3HKe Ha YpOBHE OCHOBHOI'O 0011ero oopa3zoBaHus obecreyu-
BAETCs PEUICHUEM CIIEAYIOUINX 3a4a4.
npuoOpeTeHre 3HAaHUIl O IJUCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHUYECKUX, TEIUIOBBIX, AJIEKTPUUYECKUX,
MarHUTHBIX U KBAHTOBBIX SIBJICHHSX;
npuoOpeTeHre yMEHUH OMHMCHIBAaTh M OOBSCHATh (DU3MYECKHE SBJICHUS C HCIIONB30BAaHHEM MOTYYSHHBIX
3HAHUI;

OCBOCHHE METOJIOB pelIEeHUs MPOCTEHIINX pacu€THBIX 33[a4 C UCHOIb30BaHUEM (U3UUECKUX Mojienei, TBop-
YEeCKUX U MPAKTUKOOPHEHTUPOBAHHBIX 3a7ay;

pa3BUTHE YMEHUU HAOII0IaTh MPUPOJHBIC SBJICHUS U BBIIOIHATH OIBITHI, JAOOpaTOpHbIE PabOThI U KCIIEPH-
MEHTaJIbHbIE UCCIIEOBAHUS C UCTIOJIb30BAHUEM U3MEPUTENBHBIX TPUOOPOB;

OCBOEHUE MPUEMOB pabOThI ¢ HHPOpMaNHel (PU3MIECKOro COMepIKAHUs, BKITIOYass HH()OPMALIUIO O COBPEMEH-
HBIX JTOCTH)KEHUSX (DM3MKH, aHATH3 ¥ KPUTHUECKOE OICHUBAaHNUE HH(OPMAIIHH;

3HaKOMCTBO CO cdepaMu NpodeccCHOHANBHON NESITENbHOCTH, CBSI3aHHBIMU C (U3MKOW, U COBPEMEHHBIMHU
TEXHOJIOTHSIMHM, OCHOBAaHHBIMHU Ha JTOCTHXKEHUSAX (DPU3NYECKOIM HAYKH.



Ha uzydyenue ¢pusuku (6a30BbIi ypOBEHB) HA YPOBHE OCHOBHOI'O 00IIIET0 0Opa3oBaHus OTBOAUTCS 238
qacoB: B 7 kiiacce — 68 yacoB (2 yaca B Heflelnt0), B 8 kiacce — 68 yacoB (2 yaca B Heeno), B 9 kinacce — 102
yaca (3 yaca B HEJIEIIIO).

[Tpennaraemeiii B mporpaMme 1o Gpu3mke nepedeHb 1a00paTOPHBIX padOT M OMBITOB HOCUT PEKOMEHIATETbHBIN
XapakTep, YUUTeNb JIeaeT BEIOOP MPOBEICHUS JTa00PaTOPHBIX padOT U OIBITOB C YUYETOM UHANBHUIYAIbHBIX
0coOeHHOCTeH 00yJarOMMXCsl, CIICKA YKCIIEPUMEHTATIBHBIX 33aHUH, IPeTaraéMbIX B paMKaX OCHOBHOTO
rOCYJapCTBEHHOT O dK3aMeHa 110 (pU3UKe.

COJAEP)KAHUE OBYYEHMUA
7 KJIACC

Pazges 1. ®u3uka v €€ poJib B MO3HAHUM OKPYKAKILEro MUpa.

®du3nka — HayKa o npupoje. SABneHus npupoapl. PU3NUECKUe SBICHUS: MEXAHUYECKHUE, TEIIOBBIE, JIEK-
TPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Oduznyeckue BenUnHbL. M3Mepenne gusndecknx penndnH. Ousmdeckue npuoopsl. [lorpentHocts n3me-
pennil. MexayHapoaHas CUCTEMA €IMHUII.

Kak ¢u3uka u apyrue ecTeCTBEeHHbIE HAYKU U3y4aroT NMpUpoay. EcTecTBeHHOHAYUHBII METO/T MO3HAHUS:
HaOJII0JeHNE, TTOCTAaHOBKAa HAYYHOI'O BOMPOCA, BBIJBM)KCHHE THUIOTE3, SKCIIEPUMEHT IO MPOBEPKE THIOTE3,
o0bsicHeHHe Ha0moaaeMoro siBiaeHus. Onucanue Gu3nYecKuX SBJICHUHN C OMOUILIO0 MOJIEEH.

Hemoncmpayuu.
1. MexaHnueckue, TeIIOBbIC, AJICKTPUICCKIE, MATHUTHBIC, CBETOBBIC SIBJICHUS.
2. ®usnueckue mpuOOPHI U MPOLEAYPA MPSIMBIX U3MEPEHHI aHATOrOBBIM U IU(PPOBBIM TPUOOPOM.
Jlabopamopuvie pabomout u onvimul.
Omnpenenenue 1EeHbI AeTEHUS Kbl U3MEPUTEIHHOTO Mpruoopa.
N3mepeHne paccTosiHUM.
W3mepenne o0bEMa )KUIKOCTH U TBEPAOTO Tela.
Omnpenenenne pa3MepoB MaJlbIX TeJl.
W3mepenne TeMneparypbl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U JaTUHMKA TEMIIEPATYPHI.
[IpoBenenue ucciaeqoBaHus MO MPOBEPKE TMIIOTE3bI: AANBHOCTH MOJIETA MIAPUKA, MYIIEHHOI'0 TOPU30H-
TaJbHO, TEM OOJIBIIIE, YeM OOJIBIIIC BHICOTA ITyCKA.
Pasznes 2. [lepBoHayaibHbIE CBeIeHNUsI 0 CTPOCHUH BelllecTBA.
Crpoenue BemiecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOLIUE AUCKPETHOE CTPOCHHUE
BEIIECTBA.
JBmxenue yactul BeniecTBa. CBsA3b CKOPOCTH JBHKEHHUSI YACTHUIl C TeMmmepaTypor. bpoyHoBckoe nBuU-
xkenue, mudysus. BzanmozaelicTBre YacTUIl BELIECTBA: MPUTSKEHUE U OTTATKUBAHUE.
ArperatHble COCTOSIHUSI BELIECTBA: CTPOEHUE Ta30B, KUAKOCTEH W TBEPABIX (KPUCTAIMUECKHUX) TeEJl.
B3aumocBs3p MeXIy CBOMCTBaAaMM BELIECTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX U MX aTOMHOMOJIEKYJISIPHBIM
ctpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

ok owdE

Hemoncmpayuu.
1. HalGmroneHnue 6pOyHOBCKOTO TBUKEHHUSI.
2. Habnronenue nuddys3un.
3. HalGnronenue siBneHui, O0BSCHAIOMIMXCS MPUTSHKEHUEM HITH OTTAIKUBAHUEM YaCTHUIl BEIIECTBA.
Jlabopamopuuvie pabomel u onvimel.
1. OueHka quameTpa aToMa METOAOM PsIOB (C Ucroib3oBaHueM (hoTorpaduii).
2. OnpITHI 110 HAOTIOIEHUIO TETUIOBOTO PACIIMPEHHUSI Ta30B.
3. OnbIThI 10 OOHAPYKEHUIO JEUCTBUSI CUIT MOJIEKYISIPHOTO MPUTSKEHUS.
Pa3znen 3. /IBu:KeHMe U B3aUMO/IeiiCTBUE TeJl.
Mexanunueckoe amxeHue. PaBHomepHoe m HepaBHOMepHOe aBuxkeHHE. CkopocTh. CpelHsst CKOPOCTh
MpY HEPAaBHOMEPHOM ABMXEHUU. Pacuyér myTu u BpeMeHH JBUKEHUSI.



SIBnenue nHepuMu. 3aKOH MHEpUUU. B3aumoaeicTBue Tell Kak IpUYMHA U3MEHEHUSI CKOPOCTH JIBUYKEHUS
Tea. Macca kak MEpa MHCPTHOCTHU TCJIA. IImoTHOCTH BCIICCTBA. CBs13b IJIOTHOCTH C KOJMYECTBOM MOJICKYJI B
enrHuLe 00bEMa BElEeCTBa.

Cuna xak XxapakTepucTuka B3aumoeicTeus Ten. Cuila ynpyroctu u 3akoH I'yka. Mi3mepenue cuiel ¢ no-
MOIIBI0 TUHAMOMeETpa. SIBieHNe TArOTeHHs U cuia TsbkecTH. Cuia TsKECTH Ha JpYyrux IaHeTtax. Bec rtena.
HesecomocTb. CrnoxeHue cuil, HalpaBJIEHHBIX [0 OXHOW mpsMoil. PaBHonelcTByromas cui. Cuna TpeHHUS.
TpeHne CKONBXEHUS U TPEHUE MTOKOsI. TpeHue B IPUPOJE U TEXHHUKE.

Hemoncmpayuu.
Habmroienue MexaHn4eckoro JBUKEHHs Teja.
W3mepeHne ckopocTy NpSMOIMHEWHOT O IBUKEHUS.
HaGnroenue sBneHust HHEPLUH.
Habmroienne u3smeHeHus1 CKOpoCTH IpU B3aUMOJICHCTBUU Tell.
CpaBHEeHHE Macc 110 B3aUMOJCHCTBHIO TEII.
CrnoxeHue cuil, HallpaBJIEHHBIX IO OJAHOM MPSMOIA.
Jlabopamopuusie pabomel u onvimel.
1. OmnpezeneHue CKOPOCTH PABHOMEPHOIO JBHKEHU (IIApUKa B JKUAKOCTH, MOAETH 3JEKTPUUECKOrO aB-
TOMOOMJIS U TaK Jajee).
2. OmnpezneneHue cpeHel CKOPOCTH CKOJIbKEHHs OpyCKa WM IIapHKa 110 HAKIOHHOW MIOCKOCTH.
Omnpenenenne IIOTHOCTH TBEPAOro Tea.
4. OTBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshKeHU (IedopMaliin) NpykKUHbI OT MPUIIOKEHHON CH-
JIBL.
5. OnbIThI, IEMOHCTPUPYIOIINE 3aBUCIMOCTh CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca Tella U XapakTepa COIpH-
KacaroluXxcs MOBEPXHOCTEN.

Pa3nen 4. laBiieHue TBEPABIX TeJl, :KMAKOCTeN U Ia3oB.

Jasnenue. CriocoObl yMEHbILIEHUSI U YBEIMYEHUS AaBiieHus. [laBienue raza. 3aBUCUMOCTD JIaBlICHUS ra-
3a oT 00b&Ma, Temrieparypsl. [lepenada naBieHust TBEPABIMHU TeNlaMH, KUAKOCTAMH M Tazamu. 3akoH [lackais.
[THeBMaTHYeCcKHe MAIIMHBL. 3aBUCUMOCTH JABICHHS JKUAKOCTH OT TIIyOMHBI. [mIpocrarmdeckuil mapamokc.
Coobmarommuecs cocyapl. [ uupaBindyeckne MeXaHu3MBbl.

Atmocdepa 3emnu u armocdepHoe aBieHue. [IpuunHbl cylecTBOBaHUS BO3AYIIHOM 00010YKH 3eMITH.
OmnswiT Toppuyerum. M3mepenne atMocepHOro JaBieHUs. 3aBUCUMOCTh aTMOC(EPHOTO TABJICHUS OT BBICOTHI
HaJ ypoBHeM Mopsi. [Ipubopsl uia n3mepenus: atMochepHoro JaBiIeHHUS.

JleiicTBue KUAKOCTH U ra3a Ha MOrpy:KEHHOE B HUX Tesl0. BrITankuBaromas (apxumenoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BosayxomniaBanue.
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Hemoncmpayuu.
3aBUCHMOCTH JaBJICHUS T'a3a OT TEMIIEPaTyphI.
[lepenaua naBaeHUS KUIKOCTHIO U TA30M.
Coobmaromuecs: CoCyabl.
I'mppasinueckuii mpecc.
[IposiBnenue neicTBus aTMOCHEPHOro JaBICHHUS.
3aBHUCHMOCTH BBITAIKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJa U MIIOTHOCTH YKUJKOCTH.
PaBeHCTBO BBITAIKMBAIOLIEH CUIIBI BECY BBITECHEHHOM KU KOCTH.
VYcnoBue maBaHus TEJ: MUIABAaHUE WK TIOTPYKEHUE TeJl B 3aBUCUMOCTU OT COOTHOIICHUS TUIOTHOCTEH
TeJla U KUJIKOCTH.

Jlabopamopuvie pabomost u onvimul.
WccnenoBanne 3aBUCUMOCTH Beca Tejla B BOAE OT 00bEMa MOrpy>KEHHON B JKUJIKOCTh YaCTH Telia.
OnpeneneHre BHITAIKMBAIONIECH CHIIBI, IEHCTBYIONIEH Ha TENO, MOTPYKEHHOE B )KUIKOCTD.
[IpoBepka HE3ABUCUMOCTH BBITAJIKMBAIOILIEH CUJIBI, JEHCTBYIOLIEH Ha TEJIO B KUIKOCTH, OT MACCHI Tela.
OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIONIEH HA TETIO B )KUIAKOCTH,
oT 00bEMa MOrpyKEHHOM B )KUIKOCTh YaCTH Tea M OT IJIOTHOCTH KHUIKOCTH.

5. KoHcTpyHnpoBaHue apeoMeTpa Uil KOHCTPYUPOBAHUE JIOJKU U ONpeeTeHue €€ Ipy30101bEMHOCTH.
Pa3nen 5. PaboTa m MOIIHOCTB. DHeprusi.
Mexannyeckasi pabora. MOIIHOCTb.
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[TpocThie MexaHU3MBI: pblYar, OJ0K, HAaKJIOHHAs IIOCKOCTh. [IpaBuino paBHoBecus pblyara. [Ipumenenue
IpaBUjIa paBHOBECHUs pblyara K Oyoky. «3onoroe npamio» Mexanuku. KIIJ[ mpocTteix mexanusmos. [IpocTeie
MEXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Knnerndeckas M noreHuuanbHas 3Heprus. [IpeBpaiienne onHoro Buja mexa-
HUYECKON SHEPTUU B IpYroil. 3aKOH COXPAHEHUSI YHEPTUU B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepbl NPOCTHIX MEXAaHU3MOB.
Jlabopamopuvie pabomot u onvimeol.
1. Omnpenenenuie pabOThI CUJIbI TPEHUSI IPU PABHOMEPHOM JBUKEHHUH TeJla IO TOPU30HTAIBHON MOBEPXHO-
CTH.
2. HccnenoBaHue ycioBHI paBHOBECHS pblyara.
3. Hsmepenue KIIJ] HakIOHHOM MJIOCKOCTH.
4. W3yyeHue 3aKOHA COXPAHEHUS] MEXaHUUYECKOW SHEPIHHU.
8 KUIACC

Pa3pgen 6. TenmsioBbIe AIBJICHUA.

OCHOBHBIE TONOXKEHUS MOJICKYJISIPHO-KMHETHYECKON TEOpUHM CTpPOEHHUs BeliecTBa. Macca U pa3mepbl
aTOMOB M MOJIEKYJ. OMbITHI, TOATBEPKIAIOIINE OCHOBHBIE IMOJI0KEHUS MOJIEKYJIIPHOKUHETUYECKON TEOPHH.

Monenu TBEPAOTO, KUAKOTO M Ta3000pa3HOro cocTosiHUM BemiecTBa. Kpucrannuueckue u amopdHbIe Te-
na. OOBSICHEHHWE CBOWCTB Ta30B, XUAKOCTEH W TBEPABIX TET HAa OCHOBE TMOJIOKCHHH MOJIEKYISPHO--
KHHETHYeCKOM Teopru. CMauyMBaHUE U KaMWLUISAPHBIC SIBJICHUA. TEIIOBOE paCcCIIUPEHUE U CKATHE.

Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOrO JBW)XEHHUS 4acTULl. BHYTpeHHss dHeprusi.
CriocoObl M3MEHEHHUs BHYTPEHHEW SHEpruu: TeIionepeaaya u coBepiieHre paboThel. Buipl Temnonepenayu:
TETJIONPOBOAHOCTD, KOHBEKIIUS, U3TyICHHE.

KonuuectBo Temnotel. Y aenbHas TEMIOEMKOCTh BellecTBa. Termioo0MeH U TEIIOBOE paBHOBECHE. Y paB-
HEHUE TEeTUIoOBOro OanaHca. [lnaBneHue u oTBepIeBaHNE KPUCTANTUNYECKIX BEIIECTB. Y IebHAs TEII0Ta MJIaB-
nenus. [lapooOpazoBanue u kouaeHcamus. Mcnapenue. Kunenue. Y aenbHas TerioTa napooopa3oBaHusi. 3aBH-
CUMOCTb TEMIepaTypbl KUIIEHHsI OT aTMOC(PEPHOT O 1aBJICHUS.

Bnaxnocts Bo3yxa.

DHeprus TOIIUBA. Y IeJbHAs TEIJIOTa CrOPaHUs.

[Tpunnumner padotel TermtoBbix asuratenei KIIJ TremmoBoro npurarens. TemioBele ABUTATENN W 3allUuTa
OKPY2KarOILEe Cpebl.

3aK0H COXpaHEHUS U MPEBPAILCHUS SHEPTUHU B TEIJIOBBIX MPOIECCaX.

Hemoncmpayuu.
Habmoienue OpoyHOBCKOTO TBHKEHHUS.
Ha6mronenue nuddysun.
Habmtoienue siBlneHn cMauuBaHUsI U KaUJUISIPHBIX SBJICHHI.
Habnroenue TerioBoro pacivpenus Tedl.
N3menenne gaBieHus ra3a Npu M3MEHEHHH 00bEMa M HAarpEBaHWH WITH OXJIKICHUH.
[IpaBuna u3zmepeHus TeMiepaTypsl.
Buael remonepenaymu.
OxJnaxkieHue Mpy COBEPIICHUN PadOTHI.
HarpeBanue npu coBepiiieHn# paboThl BHEITHUMH CHUJIAMH.
. CpaBHEHME TEIUIOEMKOCTEN PA3INUHBIX BEIIECTB.
. Habnronenne xumeHusl.
. HaGnroneHre mocTosHCTBA TeMIlepaTyphl IPH MJIaBICHUH.
13. Mopenu TemIOBLIX ABUTaTelIcH.
Jlabopamopuvie pabomot u onvimol.
OnbIThI 10 OOHAPYKEHUIO JEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSHKEHHUS.
OMnbITHI 11O BRIPAIIMBAHUIO KPUCTAIIOB IOBAPEHHOW COJIM UJIM caxapa.
OMNBITHI 110 HAOTFOACHUIO TEIIOBOTO PACIITUPEHUS Ta30B, KUIKOCTEH U TBEPIBIX TEIl.
Omnpenenenue AaBieHus BO3Ayxa B Oa/sIOHE MIIPULIA.
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5. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD JIaBJICHUSI BO3/1yXa OT €ro o0bEMa M HarpeBaHUs WU OXJia-
JKIACHHUSL.

6. IIpoBepka rumoTe3bl TMHEHHOM 3aBUCUMOCTH JUTMHBI CTOJIOWKA JKUJIKOCTH B TEPMOMETPUUYECKON TPyOKe
OT TEMIIEpaTyphl.

7. HabGmoneHnue n3MeHeHHs BHYTPEHHEH SHEpIruu Tena B pe3ynbTaTe Tersionepeadyd U padoThl BHEIIHUX
CHIL.

8. MHccnenoBanue siBJICHUS TEMII00OMEHA MPU CMEITUBAHUHN XOJIOTHON M TOPSTYEH BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, MOIYYEHHOI'O BOJON MPU TEIUIOOOMEHE ¢ HarpeThiM MeTajlnye-
CKUM LUJIMHJIPOM.

10. OnpeneneHue yaenbHON TEINIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca UCHapeHusl.

12. OnpeneneHre OTHOCUTENIBHOMN BIaKHOCTH BO3/IyXa.

13. OnpeneneHue yIenbHON TEIUIOTHI IIIaBICHUS JIbJA.

Pa3nen 7. DinekTpuyecKkue 1 MATHUTHBIC SIBJICHHSA.

Dnektpuzaius Te. [[Ba pona sieKTpuyeckux 3apsiaoB. B3aumonelicTBue 3apsskeHHbIX Tenl. 3akoH Kyio-
Ha (3aBUCHUMOCTh CHJIbI B3aUMOJICHCTBUS 3apsHKEHHBIX TET OT BEJIMYMHBI 3apsA0B U PACCTOSHUS MEXIy Tena-
MH).

Onexkrpuueckoe none. Hanpsx€HHOCT 3nekTpuueckoro noisd. [IpuHumn cynepno3uunuy 3J1eKTpUIeCcKUX
noJieli (Ha Ka4eCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsAnoB. DJIeMEHTapHbIM anekTpuueckuil 3apsa. Ctpoenue aroma. [IpoBon-
HUKU U AUDJIEKTPUKHU. 3aKOH COXPaHEHMSI DJIEKTPUUECKOr0 3apsijia.

DIIEKTPUYECKUM TOK. YCJIOBHS CYIIECTBOBAHUS DJICKTPUUECKOrO0 TOKA. VICTOYHMKK MOCTOSHHOTO TOKA.
JleficTBUS 3IEKTPUUECKOTO TOKa (TEIIOBOE, XMMHUECKOE, MarHUTHOE). DIEKTPUUECKUNA TOK B KHUAKOCTAX U
rasax.

Onekrpuueckas uenb. Cuna Toka. Dnekrpudyeckoe HanpsbkeHue. ConpoTUBIIEHUE NPOBOJHUKA. Y A€lb-
HOE CONPOTHUBIJICHHE BemecTBa. 3akoH OMa g ydyacTtka nenu. IlocnenoBaTtenbHoe M napajjieibHOE COEANHE-
HUE MPOBOJHUKOB.

Pabora u MouHOCTh 35IeKTpUUECcKOro Toka. 3akoH J>koyns—JIenna. Dnekrpudyeckue Lenu u noTpeduTenu
AIIEKTPUIECKOM SHEepruu B ObITYy. KOpoTKoe 3aMbIkaHueE.

[TocrostHHBIE MarHUTHl. B3aumoneiicTBHE MOCTOSHHBIX MarHUTOB. MarHuTtHoe nosne. MarautHoe nomie
3eMiIu U ero 3HaueHue Juisd sku3HU Ha 3emiie. OnbIT DpcTtena. MaruuTHoe nose 3jaeKTpuueckoro Toka. ITpume-
HEHHE AJIEKTPOMAarHuTOB B TEXHHKE. J[efiCTBME MAarHUTHOIO MOJS HA MPOBOAHUK C TOKOM. DJIEKTPOABUTATEID
IIOCTOSIHHOT'O TOKa. VIcIio/ib30BaHNE JIEKTPOABUraTENIE B TEXHUUECKUX YCTPOMCTBAX M HAa TPAHCIIOPTE.

Omnbitel Gapages. SABnenue 35ekTpoMarnuTHON UHAYKIMU. [IpaBuino Jlenna. Dnexkrporeneparop. Croco-
ObI MOIYYEHUSI SJIEKTPUUECKON SHEPTUU. DIEKTPOCTAHIIMHM Ha BO30OHOBIISIEMbIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.
DNeKTpu3anus Tell.
JIBa ponia 3JIeKTpUUECKHUX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEJ.
YCTpOUCTBO U JEUCTBUE IIEKTPOCKOIIA.
DnekTpocTaTuuecKas HHIYKIIHSL.
3aKOH COXpaHEHUsI JICKTPUUYECKUX 3apsiI0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopaenupoBaHr€ CHIIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJIA.
M CcTOYHMKY OCTOSIHHOT'O TOKA.
JlelicTBUS SIIEKTPUYECKOTO TOKA.
. DNEKTPUYECKUHN TOK B KHUIKOCTH.
. I"a30BbIi pa3ps.
. I3MepeHnune cuibl TOKa aMIIEpMETPOM.
. I3Mepenue 31eKTprUiecKoro HanpspKeHHUsT BOIBTMETPOM.
. PeocTar n Mara3uH cOnpoTUBIICHUH.
. B3auMoelicTBue IMOCTOSIHHBIX MarHuTOB.
. MoaennpoBaHre HEBO3MOXKHOCTH pa3/IeieHUs MOJIFOCOB MarHuTa.
. MonenupoBaHre MarHUTHBIX MOJIEH MTOCTOSTHHBIX MarHUTOB.
. OnbIT Dpcrena.
. MarauTHoe nosie Toka. DJIEeKTPOMarHmr.
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20. JleiicTBME MarHUTHOIO IOJISI HA IPOBOAHUK C TOKOM.
21. DNEKTPOABUraTEb OCTOSTHHOTO TOKA.
22. VccnenoBanue sIBJICHUSI SJIEKTPOMArHUTHOM MHTYKIIUH.
23. OnbiTel Dapajes.
24. 3aBHCUMOCTb HAIPaBJIEHUS NHAYKIIMOHHOIO TOKA OT YCIOBHUM €0 BOZHUKHOBEHUSI.
25. DJEKTpOreHepaTop NOCTOSHHOIO TOKA.
Jlabopamopuusie pabomuel u onvimel.
OmnbITH IO HAOIOCHUIO IEKTPU3ALMH TeJl MHAYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnenoBanue qeMcTBUS 3JEKTPUUECKOrO MO Ha IPOBOJHUKYU U IUAJIEKTPUKH.
COopka u mpoBepka padOTHI JIEKTPUUECKOMN 1T MTOCTOSTHHOTO TOKA.
W3mepeHue U peryJmpoBaHHUe CUIIBI TOKA.
W3mepeHue u peryl1npoBaHue HapsKEHUS.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKa, MIYLIETO Yepe3 pe3UCTOp, OT COMPOTHUBIIECHUS PE3UCTOpa U
HaIPSDKEHUS Ha PE3UCTOpE.
7. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JIEKTPUUECKOIO COMPOTHUBIICHUS MPOBOJHUKA OT €ro JUIH-
HBI, TUIOIIAIU TIONIEPEYHOr0 CEYEHUs U MaTepHaa.
8. IlpoBepka nmpaBuia CI0XKEHHUS HAIPSKEHUH TPH MOCIEA0BATEIbHOM COETUHEHUH IBYX PE3UCTOPOB.
9. IlpoBepka mpaBuiia Ui CUJIbI TOKA IIPHU MapajIeIbHOM COETUHEHUH PE3UCTOPOB.
10. Onpenenenuie padbOThI JIEKTPUUECKOr0 TOKA, UIYILIEr0 Yepe3 PE3UCTOP.
11. OnpeneneHue MOIIHOCTH JIEKTPUUECKOr0 TOKA, BBIACISEMOM Ha pEe3UCTOpE.
12. UccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, UYILIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUS Ha HEH.
13. Onpenenenue KI1J[ narpeBarens.
14. VccnenoBaHre MarHUTHOT O B3aUMOJIEHCTBHS TOCTOSIHHBIX MAarHUTOB.
15. M3yyeHre MarHuTHOT O 1OJIE OCTOSIHHBIX MarHUTOB IPU X OOBEANHEHUH U Pa3/IeleHUH.
16. UccnenoBanue neiCTBUS 3JIEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OnepITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh CUJIbI B3aUMOJEHCTBHS KaTyIIKU ¢ TOKOM M MarHuTa OT CH-
JIbl TOKA U HaIlpaBJIEHUS TOKA B KATYIIKE.
18. M3yuyeHue neicTBUsI MarHUTHOTO MOJIS HA IPOBOJIHUK C TOKOM.
19. KoHCTpynpoBaHue U U3y4eHHE paOOTHI DJIEKTPOIBUTATEIS.
20. M3smepenne KI1/] anexkTpoaBurareabHON yCTaHOBKHU.
21. OnbITHI 110 UCCIIEAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHON MHAYKLUU: UCCIEI0BAaHUE U3MEHEHUN 3Haye-
HUS U HAIPABJICHUS WHIYKIIMOHHOT' O TOKA.
9 KVIACC

S

Pasnen 8. Mexanuyeckue siBJICHHUS.

Mexanunueckoe apumxeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTh MEXaHUYECKOTO
JIBUXKEHMS. PaBHOMepHOE NpsIMOIMHENHOE ABM)KeHHE. HepaBHOMepHOEe npsiMoiInHeEHoe ABmkeHne. CpenHss
Y MTHOBEHHAasi CKOPOCTb TeJla MPU HEPAaBHOMEPHOM JIBUYKEHUH.

Yckopenue. PaBHoyckopeHHOE npsiMonnHelHoe aBuxkeHne. CBobonHoe nagenue. OneiTol [anumnes.

PaBHOMepHOE NBMKEHHUE 1O OKpYX)HOCTH. [lepron u yacrora oOpamenus. JluneliHas u yrioBasi CKOpo-
ctu. LleHTpocTpeMUTENBHOE YCKOPEHHE.

ITepBniit 3akoH HerotoHna. Bropoit 3akon Herotona. Tperuii 3akoH HeroTona. [IpuHIun cynepno3unuu
CUIL.

Cuita ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHIa TPEHHS CKOJIBKEHUS, CUJIa TPEHUS MOKOs, IPyrrue BU-
JIbl TPEHUS.

Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEeHHE CBOOOIHOro majeHus. J[BHkeHHe IUlaHeT
Bokpyr Connua. [lepBas kocmuueckasi ckopocTb. HeBecoMoCTh U eperpysKu.

PaBHOBecue MarepuanbHOM TOUYKH. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPIOTO Tena ¢ 3aKpericH-
HOH OChIO BpauieHus. MomeHT cuibl. LienTp TsxecTu.

Nmnynec tena. U3menenne umnynbea. Mimmnynbe cuibl. 3aKOH COXpaHEHUs UMIy/bca. PeakTuBHOE 1BU-
KEHUE.

Mexanunueckas paboTa U MOIIHOCTh. PaboTa cui TsecT, ynpyroct, Tpenus. CBsi3b 3Hepruu u pado-
Thl. [loTeHIManbHas dHeprus Tela, MOJHATOrO HaJ MOBEPXHOCTBIO 3eMiM. IloTeHImanbHas >Heprus C:karou
npyxuHbl. Knnernueckas sHeprus. TeopemMa O KMHETHYECKOW IHEPrUH. 3aKOH COXPAHEHMS] MEXaHWUYECKOH
SHEPTUH.



Hemoncmpayuu.

ok owdE

Ha6J'IIOI[€HI/I€ MCXaHUYCCKOI'o IBUKCHHA TCJIa OTHOCUTCIIBHO Pa3HbIX TCII OTCuUéTa.

CpaBHeHHE MyTel U TPACKTOPH IBUKEHHS OAHOTO U TOTO ke Tela OTHOCUTENIBHO Pa3HbIX TE OTCUETA.
N3mepenne ckopoCTH U YCKOPEHHS TPSIMOJIMHEHHOT O ABUKEHUS.

UccnenoBanne npu3HakoB paBHOYCKOPEHHOT'O TBUXKECHHUS.

Habmroienue nBu>kKeHus Tena mo OKpyKHOCTH.

Habmroienne MexaHndeckux sBICHUH, MPOUCXOAAIINX B cucTeMe orcuéra «Tenexka» mpu e€ paBHO-
MEpPHOM U YCKOPEHHOM JIBYKEHHH OTHOCUTEIHHO KaOMHETa (PU3HKH.

3aBHCUMOCThH YCKOPEHHUS TeJla OT MacChl TeJIa U IEMCTBYIONIECH HA HETO CHJIBI.

Habmtoienue paBeHCTBa CHII IPHU B3aUMOJICHCTBUU TETI.

N3menenue Beca Tena npyu yCKOPEHHOM JIBHXKCHHH.

. Ilepenaya uMmymnbca npu B3aMMOICHCTBUU TEN.

. [IpeoOpa3oBanus SHEPTUH TPHU B3aUMOJICHCTBUU TETI.

. CoxpaHeHue ummysbca Npu HEYIpyroM B3aUMOJEHCTBUH.

. CoxpaHeHue uMmyJsbca npu abCONIOTHO YIIPYroM B3aUMOJICHCTBUH.
. HabnroneHue peakTHBHOTO JBUKCHHUSI.

. CoxpaHeHne MEXaHUYECKON SHEPTrUH MPU CBOOOTHOM IaACHUH.

16.

CoxpaHeHHne MEXaHMUYECKOM SHEPTUU MPH JABHKEHUU TeJa MO JeHCTBUEM MPY>KUHBI.

Jlabopamopuuvie pabomuet u onvimel.

1.
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10.

11.

KoHcTpynpoBanue tpakra i pa3roHa U JAJIbHEHIIEr0 PABHOMEPHOI'O JIBUKEHHUSI [IapUKa WM TEIIEK-
KH.

Ompenenenne cpeaHeil CKOPOCTH CKONBKEHUS OpycKa WIIH JBIDKCHHUS [IapHKa 10 HAKIOHHOW TIOCKO-
CTH.

OmnpenencHue yCKOPEHUsI Tella MPU PABHOYCKOPEHHOM JIBMKCHHUH 110 HAKIIOHHOW TTOCKOCTH.
HccnenoBanne 3aBUCMMOCTH ITyTH OT BPEMEHH IPU PaBHOYCKOPEHHOM JIBHKEHUH 0€3 HadyalbHOU CKO-
POCTH.

[IpoBepka rumnoTes3bl: €ciu Npu PaBHOYCKOPEHHOM JIBH)KCHHH 0€3 Ha4allbHOM CKOPOCTH ITYTH OTHOCST-
Csl KaK psAJ HEYETHBIX YUCET, TO COOTBETCTBYIONINE IPOMEKYTKH BPEMEHHU OJNHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBl HOPMAJIbHOTO JTABIICHUSI.
Omnpenenenne k03 HUIIMEHTA TPEHHUSI CKOIBKEHUSI.

Omnpenenenne KECTKOCTH MPYKUHBI.

Omnpenenenne padOThI CHIIBI TPEHHSI IPU PABHOMEPHOM JBHKCHUH TEJa TI0 TOPH30HTAIBHOW MOBEPXHO-
CTH.

Omnpenenenne pabOThI CHIIBI YIPYTOCTH MPH MOABEME TPy3a C UCIOJIL30BAHUEM HETOABUKHOTO U T0-
JIBMKHOTO OJIOKOB.

N3yuenue 3aKk0Ha COXpAHEHUS SJHEPTUH.

Pa3znen 9. Mexannyeckue Koj1e0aHUsA U BOJHBI.

KoneGarensHoe nBukenue. OCHOBHBbIC XapaKTEPUCTHKU KOJIEOAHUI: IEPUO, YacTOTa, aMILTuTyaa. Ma-
TEMAaTUYECKUN U MPYKUHHBIN MasTHUKH. [IpeBpaiieHue sHeprun npu KojaeOaTeI-HOM JABHKEHHH.

3aryxatomue konebanus. BeiHyx)aennbie konebanus. Pesonanc. Mexanndeckue BoiHbl. CBOMCTBa Me-
xaHu4eckux BoJH. [IpomonbHble U monepevHbie BOMHBL. JlJIMHA BOTHBI U CKOPOCTh €€ pacrpocTpanenus. Me-
XaHUYECKUE BOJHBI B TBEPJIOM Telle, CEHCMHUECKUE BOJIHBI.

3Byk. ['poMKOCTb 3ByKa U BbicoTa TOHA. OTpaxeHue 3Byka. H(pa3ByKk u ylbTpa3ByK.

Hemoncmpayuu.

ok owdpE

Habnronenue koneGaHmii TEN 1O/ IEHCTBUEM CHITBI TSHKECTH U CHIIBI YIIPYTOCTH.
Hab6nronenue xonebanuii rpy3a Ha HUTH B Ha TIPY>KUHE.

HaGmnroenue BoIHYX/IEHHBIX KOJII€OaHUN U pe30HaHca.

PacnpocTpanenue mpogoIbHBIX U MOTIEPEYHBIX BOJIH (Ha MOJIEITH ).

HaGnroneHnue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHUYECKHUI PE30HAHC.

Jlabopamopuvie pabomot u onvimul.

1.
2.

Omnpenenenre 4acTOTHI M MEpUoa KOJIeOaHU MaTeMaTHIYeCKOr0 MasiTHUKA.
Omnpenenenre 4acTOTHI U MepUo/a KoleOaHil MPY>KUHHOTO MasTHHUKA.



HccnenoBanue 3aBUCUMOCTH Mepro/ia KoJieOaHH MOABEIIEHHOr0 K HUTH I'Py3a OT AJIUHBI HUTH.
HccnenoBanre 3aBUCIMOCTH TIEpHO/ia KOJIEOaHUH MPY>KUHHOTO MasiTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCHMOCTH IepHoAa KoJeOaHu rpy3a, MOABEIIEHHOT O K HUTH, OT MacChl rpy3a.
OnBIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTbH MEepUo/ia KoeOaHuil MPY>KHHHOTO MasiTHUKA OT MaccChl Tpy3a
1 KECTKOCTH MPYKUHBI.
7. H3mepeHue ycKOpeHHs: CBOOOTHOTO MaCHUSI.

Pazgea 10. DjaeKTpoOMarHuTHOE 1MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHbI.

DJIEKTPOMarHUTHOE TMoJie. DJEKTPOMAarHuTHbIe BOJHBL. (CBOMCTBAa 3JEKTpOMarHUTHbIX BoiH. Illkana
SJICKTPOMArHMTHBIX BOJIH. Hcnonap3oBanue OJICKTPOMArHUTHBIX BOJIH JJIA COTOBOI CBSI3H.
DJeKkTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOICTBA CBETA.
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Hemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomot u onvimol.
1. W3ydeHue CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C TOMOUIbI0 MOOUIILHOTO TenedoHa.
Pa3znen 11. CBeToBbIC SIBJICHHUS.
JlyueBast monens cBeta. Mcrounnku cBeta. [IpsimonuneitHoe pacpocTpaneHue ceeta. 3arMenust ConHia
n JIynel. Otpaxenune cBera. [1nockoe 3epkano. 3aKkOH OTpaXEHUs CBETA.
[Ipenomnenue cBera. 3akoH npenomiieHust cBeta. llonmHoe BHyTpeHHee oTpakeHue cBera. Mcmonp3oBa-
HUE TOJIHOT'O0 BHYTPEHHET O OTPAXKEHUS B ONITUYECKUX CBETOBO/AX.
Jlunza. Xon myueit B nuH3e. OnTtudeckas cuctema (oroamnmapara, MUKPOCKONa U Teneckona. ['ma3 kak
ONTHYECKasi CUCTEMA. BIM30pPYKOCTh U TaTbHO30PKOCTb.
Paznoxxenue Genoro cBera B crekTp. OmnbiTel HetoToHa. CliokKeHHe CeKTpalbHBIX I[BETOB. Jucnepcus
CBeTa.

Hemoncmpayuu.

[IpssMosMHEHOE pacIpOCTPAaHEHUE CBETA.

OTtpaxeHue cBera.

[Tonyuenue n300paskeHUI B MJIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaIax.

IIpenomnenue cera.

ONTUYECKUNA CBETOBO/I.

Xon tyueil B coduparomei JnuHse.

Xoz 1ydel B pacCenBaroLIeH JIMH3E.

[Tonmy4yenue n300pa)kKeHUI ¢ TOMOIIBIO JIMH3.

[TpuHnmn neiictBus doroanmapaTa, MUKPOCKOIA U TEJIECKOIMA.
10 Mopnens riasa.
11. PaznmokeHue 6enoro cBeTa B CIIEKTP.
12. Tlonydenue 6e10ro cBeTa MpH CI0KEHUHU CBETA Pa3HBIX IIBETOB.

Jlabopamopuvie pabomost u onvimul.
1. HccnenoBaHue 3aBUCUMOCTH yIJla OTPa)XKEHHsI CBETOBOT'O JIyda OT yrija MaJieHusl.
2. HM3yueHue xapaKTepUCTHK U300pakeHUsI IPEAMETa B IUIOCKOM 3epKaJie.

HccnenoBanue 3aBUCMMOCTH YIjla IIPEJIOMIIEHUSI CBETOBOIO JIyda OT yrja MaJeHUs Ha TPaHMIEe «BO3-

JTyX—CTEKJIIO».

[Tomyuenue n300paskeHUI ¢ TOMOILBIO COOUPATOIIEH TUH3HI.

Omnpenenenne GOKYCHOIO pacCTOSIHUSA U ONITHYECKOM CHIIbI COOMPAIOLIEH JTHH3HI.

OnBbITHI 110 pa3I0KEHUIO OEIOro CBETA B CHEKTP.

OnBITHI 10 BOCIPUSTHIO IIBETA MIPEAMETOB MPU UX HAOIIOIEHUH Yepe3 [IBETOBbIE (PMIIBTPHI.
Pa:men 12. KBaHTOBLIE IBJICHHUS.
OmnsiTel Pezepdopna u mumanerapHas moxens aroma. Moxens aroma bopa. Mcmyckanue u moromieHue
ceera aromoM. KBaHThI. JInHeYaThie CIEKTPBI.

PagnoaktuBHOCTh. Anb(a, O6era- u ramma-uznydeHus. CtpoeHue aromHoro sapa. HykioHHas mozens
aTOMHOTr 0 siapa. M3oronsl. PagnoaktuBHble npeBpaiienusd. [lepuoa nomypacnaaa aToMHBIX 1€p.
SnepHble peakuu. 3aKOHbBI COXpaHEHUS 3apSAA0BOIO U MAaCCOBOI'O YMCEINl. DHEPTHUs CBSI3U aTOMHBIX sJIEp.

Css13b Macchl U sHepruu. Peaknuu cunrtesa u nenenus saep. Mcrounuku sneprun ConHua u 3BE3.

©ooNO R wWwDdRE

w

No oM



HHCPH&H OHEPICTHUKA. Z[eﬁCTBHﬂ paanrnOaKTUBHBIX H3Hy‘I€HI/Iﬁ Ha JXUBBIC OPraHUu3MBI.

Hemoncmpayuu.
CriekTpbl U3ITy4€HHS U MOTJIOICHUS.
CrieKkTphbl pa3IUUYHBIX T'a30B.
CrnexTp Bogopoaa.
Habmronenue TpekoB B kamepe BuuibcoHa.
Pabora cuéTunka HOHU3UPYIOUINX U3ITYUYEHHH.
Perucrpanus n3inydeHust IpUPOAHBIX MUHEPAJIOB U MPOTYKTOB.
Jlabopamopuuvie pabomel u onvimel.
1. HaOnroseHue CIUIOMIHBIX U JMHEWYAThIX CIIEKTPOB U3IYUYEHHUS.
2. HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI TTO TOPMO3HOMY TTyTH (TI0 hoTorpadusim).
3. H3mepenue paanoakTUBHOTO (poHA.

IToBTOpHTEILHO-0000 A0 IIIHIT MOYJIb.

[ToBTOpUTENHEHO-0000MIAIONITII MOTYIIb IPEHA3HAYEH JUTSI CUCTEMATH3AIMH B 0000IICHUS TPEIMETHOTO
COJIep>KaHus U OIbITa JESITeIbHOCTH, MPUOOPETEHHOTO MPU U3YUEHHH BCEro Kypca (DU3MKH, a TaKKe IS MOJ-
TOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMeHY MO (HU3UKe ISl 00YyJarommxcs, BEIOpaBIIMX 3TOT y4eO-
HBII IIpeIMeT.

[Tpu m3ydyeHuu TAHHOTO MOJYJIS PEalU3yIOTCS M CUCTEMAaTH3UPYIOTCS BHUJbI JESITENbHOCTH, HA OCHOBE
KOTOPBIX 00ecrevynBaeTcs JOCTHKEHUE MPEIMETHBIX U METanpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaToOB 00yde-
HUS, GOPMUPYETCSI €CTECTBEHHOHAYYHAsl TPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HMCCIIEIOBAHUS SBIICHHM
HPUPOJIbI U TEXHUKH, OBJIA/ICHUE YMEHHUSIMU OOBSICHATH (PU3NMUECKUE SIBICHUS, IPUMEHSISI IOTyYEHHbIEC 3HAHMUS,
pemniarh 3aa4M, B TOM YHCJI€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[IpuHIMTIMATBEHO AEATENLHOCTHBIA XapakTep JaHHOTO pasjiesia peanusyeTcs 3a C4€T Toro, 4To o0yyaro-
II1ecs BBIIOIHSIOT 3aJJaHMsl, B KOTOPBIX UM MpeIaraeTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBACHATH (pU3MUECKUE SBICHUS B OKpYXKaro-
11eH IPUPOJIE ¥ IOBCETHEBHON KU3HU;

UCTIOJIb30BaTh HAYYHbIE METO/bI HCCIeOBaHUs (PU3HMUECKUX SBJICHHUM, B TOM YHCIIE JUIS TIPOBEPKHU T'HITO-
T€3 U MOITYYEHUsI TEOPETUYECKUX BBIBOJIOB;

OOBSCHATh HayYHbIE OCHOBBI HanbOoJIee BAXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTH, HapuMmep, MpaKTH-
YECKOI'0 MCIOIb30BaHUs PA3IIMYHBIX HICTOYHUKOB SHEPT MM Ha OCHOBE 3aKOHA IPEBPAILIEHUS U COXPAaHEHUS BCEX
W3BECTHBIX BUJIOB YHEPTUH.

o wdE

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INTPOI'PAMMBI 110 ®U3UKE HA YPOBHE OC-
HOBHOI'O OBIIIEI'O OBPA30BAHMUA

N3ydyenue pu3nkn Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS HANPABICHO HA JOCTH)KEHHE JTHYHOCT-
HBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTeNbHBIX PE3yIbTAaTOB.

B pesynbrare uzyueHuss pU3MKU Ha ypOBHE OCHOBHOIO 00IIero odpazoBaHusi y oOydaromierocs OyayT
c(OpPMHUPOBAHBI CIIETYIONINE JINIHOCTHBIE PE3YJIbTAThI B YACTH:

1) naTpruoTN4ecKOro BOCIUTAHUSA:

—IPOSIBJICHHE WHTEPECa K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (PU3NYecKOl HAYKH;
—IICHHOCTHOE OTHOIIEHHE K JOCTUKEHHSIM POCCUUCKUX YUEHBIX-(DU3UKOB;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

—TI'OTOBHOCTH K aKTUBHOMY Y4aCTHIO B O6CY)KI[6HI/II/I O6HICCTBCHHO 3HAYUMBIX U DTUYCCKUX np06neM, CBsI3aH-
HBIX C MPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUHN (PU3UKH;

—OCO3HAHUC BA’)KHOCTHU MOPAJIbHO-3THYCCKUX IMPUHIUIIOB B ACATCIBHOCTU Y‘-IéHOI‘O;

3) 3cTeTUYeCKOro BOCIIUTAHUSA



— BOCIIPUATHE 3CTETUYECKUX KauecTB (PU3NYECKOW HAYKU: €€ TapMOHUYHOI'O MOCTPOCHHS, CTPOTOCTH, TOUHO-
CTH, JIAKOHUYHOCTHU,

4) HEHHOCTH HAYYHOI'O IMO3HAHUSA:

—O0CO3HAHUE IIEHHOCTH (PU3NYECKOW HAayKH KaK MOIHOTO MHCTPYMEHTAa MO3HAHWUS MUPA, OCHOBBI PA3BUTHUS
TEXHOJIOTUM, BA)KHEUILIEH COCTABJISAIONIEH KYJIbTYpHI;

—pa3BUTHE HAYYHOU JTIO003HATEILHOCTH, MHTEPECA K MCCIICIOBATEILCKOMN ACATEIHHOCTH,

5) dopMupoBaHus KyJbTYPbI 310POBbSI M SMOLMOHAIBHOI0 0J1arONMOJTYYHA:

—OCO3HAaHWE IIEHHOCTH Oe30macHoro oOpas3a >KM3HH B COBPEMEHHOM TEXHOJOTMYECKOM MHpPE, BaKHOCTH
npaBmII OE30I1aCHOTO MOBECHHS Ha TPAHCIIOPTE, HA JOPOraxX, ¢ NMEKTPHUUECKUM U TEIUIOBBIM 000PYI0BaHHEM B
JIOMAITHUX YCIOBUSX;

— c(hOpMHPOBAHHOCTh HaBbIKa pehIeKCHHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa y APYroro
YeJIOBCKA,

6) Tpy10BOIr0 BOCIIMTAHUS:

—aKTUBHOE Y4YacTHE B DPELICHUHM MPAKTUYECKUX 3a/]a4d (B paMKax CEeMbH, OOpa30BaTEIIbHON OpraHU3allNH,
ropoja, Kpas) TEXHOJOTHUECKOW W COIMAIbHOW HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YHCIC U (U3HUICCKUX
3HAHUI;

—MHTepeC K MPAaKTUYECKOMY U3Yy4eHUIO0 rpodeccuit, CBA3aHHbBIX ¢ (HUBUKOIA;

7) 3K0JI0TM4€eCKOT0 BOCTIUTAHMSI:

—OpHEHTAaIlUs Ha TpUMEHEeHHWEe (U3MYECKUX 3HAHUU NI pelIeHUs 3a/ad B 00JIaCTH OKPYIKAaIoIIeH Cpejbl,
TJIAHUPOBAHUS TTOCTYITKOB M OLIEHKU UX BO3MOYKHBIX TTOCJICACTBUM JIJIsI OKPYXKAIOIIEH Cpeibl;

— OCO3HaHME TII00ATLHOT0 XapaKTepa SKOJIOTUYECKHUX MPOOIEM U MyTeH UX PEIICHHUS;

8) aganTanum K M3MEHSAIOMIMMCS YCJIOBHSIM COUMAJILHON M PUPOJIHOM Cpebl:

—TOoTpeOHOCTh BO B3aUMOJCHCTBUH MPH BBHITOJHEHUN UCCIEAOBAHUN U MPOCKTOB (PHU3UUECKON HAIpaBIEHHO-
CTH, OTKPBITOCTH OIBITY U 3HAHUSM JPYTHX;

— IIOBBILLIEHUE YPOBHSI CBOEM KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€ATEIbHOCTb;

—T1OoTpeOHOCTh B (DOPMHUPOBAHMH HOBBIX 3HAHHU, B TOM 4ucje (HOPMyIUpPOBATH HACU, TIOHSTHS, THIIOTE3BI O
(U3UYIECKUX O0BCKTAX M SIBJICHUSAX;

—O0co3HaHUE 1e(UIMTOB COOCTBCHHBIX 3HAHUI W KOMIIETCHTHOCTEH B 001acT (pU3UKY;

— IUTAHUPOBAHKME CBOETO PA3BUTHUS B MPUOOPETEHNN HOBBIX (DM3NUYECKUX 3HAHUM;

— CTPEMIICHHE aHAIIM3UPOBATh W BBISIBISITH B3aMMOCBSI3H MPUPOJBI, OOIIECTBA U YKOHOMHUKH, B TOM YHUCIE C
HCITOJIb30BaHUEM (DU3UYECKUX 3HAHUM;

— OIIEHKA CBOMX JICUCTBHI ¢ yUE€TOM BIUSHUS HA OKPYKAIOUIYIO CPEAY, BO3MOXKHBIX TNI00ATBHBIX TTOCIEACTBHA.

METAINIPEAMETHBIE PE3YJIBTATBI

B pe3ynberare ocBoeHUs mMporpaMmsl 1o (PU3MKE Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus y oOyuaro-
mierocst OyyT cOpMHUPOBAHEI MeTanpeIMeTHbIe Pe3yJabTaThl, BKIIOYAIONINE TO3HABATEIbHBIE YHUBEPCAIIb-
Hble y4eOHbIe JefCTBHs, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE yUeOHbIE NEMCTBUS, PETYASTUBHbBIE YHUBEPCANb-
Hble yueOHbIE IeHCTBHUSL.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIe AeiicTBUS

Ba3oBble JJornueckue aeiicTBHA:

BBISBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBJICHHIA);

YCTaHABJIMUBATb CYHICCTBGHHI)II\/'I IIpU3HAK KJ'IaCCI/Iq)I/IKaHI/II/I, OCHOBAHUWA IJIA O606HI€HPI$[ M CpaBHCHUA,

BBISIBIIATh 3aKOHOMEPHOCTH W MPOTHBOPEYHS B pacCMaTpUBaeMbIX (paKTax, JaHHBIX M HAOIIOJACHHSIX, OTHOCS-
InXcAa K QJHSI/ILIGCKI/IM SABJICHUAM,

BLIABJIATE MIPUYMHHO-CICACTBCHHBIC CBA3H IIPU U3YUCHUHA q)I/I?;I/I‘IeCKI/IX ﬂBJ’ICHI/Iﬁ H IIpoHeCCOB, A€JIaTb BBIBObI
C UCTOJIb30BaHUEM JICAYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUCHHUM, BBIIBUTATh THIIOTE3bI O B3aUMOCBSI3AX (u-
3UYECKUX BEJINYHH;



CaMOCTOSITENIbHO BBIOMPATh Croco0 peleHus: yueOHol (usnueckoil 3aaun (CpaBHEHHE HECKOIbKUX BapHaH-
TOB pEIICHHUS, BEIOOP HanOoJee MOAXOASAIIETO C YIETOM CAaMOCTOSITETFHO BBIICTICHHBIX KPUTEPHUER).

Ba3oBble ucciie10BaTeIbCKHE AeiiCTBUS

HCIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT IMO3HAHUS;

MPOBOJUTH TIO CAMOCTOSITEIHHO COCTABIEHHOMY ILJIAHY OIBIT, HECIOXKHBIN (PU3UYECKHA IKCIEPUMEHT, He-
OO0JIBIIIOC UCCIICIOBAaHUE (PU3NIECKOTO SIBIICHUS;

OLICHHMBAaTh Ha MPHUMEHUMOCTb M JOCTOBEPHOCTHh HHGOpPMAIMIO, MOJYYEHHYIO B XO/€ HCCIEAOBAaHUS WU
IKCIIEPUMEHTA;

CaMOCTOSITEIILHO (POPMYJIUPOBATH 0OOOIICHUS U BHIBOBI IO PE3y/IbTaTaM MPOBEIEHHOTO HAOIIOICHS, OIBITA,
HCCIIEJIOBAHNUS;

MPOrHO3UPOBATh BO3MOXKHOE JalbHEeHIee pa3BUTHE (U3MUECKUX MPOIECCOB, a TAKXkKe BBIIBUTATh MPEION0-
JKEHUS 00 UX Pa3BUTHH B HOBBIX YCIIOBUSIX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

MPUMEHSTh PAa3InYHbIe METObI, HHCTPYMEHTHI U 3alPOCHI MPU MOUCKE U 0TOOpe MHGOPMALIUMK WIH AAHHBIX C
y4ETOM IPEIOKCHHON YUeOHOH (hH3UICCKOM 3aa4H;

aHATM3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HH(OPMAITUIO PA3TUYHBIX BHJIOB U (DOPM IPEICTaB-
JICHUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIBHYIO (hOpMYy TpeACTaBlieHUss MHGOPMAIIUU U WJUTIOCTPUPOBATH peliae-
MBIC 33JIa49H HECIIOKHBIMU CXEMaMH, JHarpaMMaMy, HHOW TpadUKON M MX KOMOWHAITHSIMHU.
KoMMyHnKaTHBHBIE YHUBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

B X0JIe 00CYXXJIeHHs y4eOHOro MaTepHaia, pe3yabTaToB Ja00opaTOPHBIX pabOT U MPOEKTOB 3a/1aBaTh BOIPOCHI
M0 CYIIECTBY OOCYKIaeMOW TEeMbI W BBICKA3bIBaTh HJICH, HAIICJICHHBIC HA PEIICHUE 3aJIa4l U TOJICpIKaHUE
OJ1aroKenaTeIbHOCTH OOIICHMUS;

COIIOCTABJISITh CBOU CYXKJACHHUS C CYXJCHUSAMU JIPYTrUX YYaCTHUKOB Juajiora, oOHapyXHBaTh pa3iuyue W
CXOJICTBO ITO3UITHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHHS B YCTHBIX M MMMCbMEHHBIX TEKCTaX;

NyOIMYHO TMPEACTABIATh PE3YyJIbTAThl BHIMOIHEHHOTO (U3MYECKOTO OMbITa (IKCIEPUMEHTa, HCCIEAOBAHUS,
MIPOCKTA);

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBa KOMAH/IHOW U MHIMBUIyaJIbHOW PaOOTHI IPU PELICHUU KOHKPETHOM
buznyecKoil MpodIIeMBl;

MPUHUMATD 1IEJId COBMECTHON JIEATEIILHOCTH, OPTaHU30BBIBATH JCUCTBUS 1O €€ JOCTHKEHUIO: PACIPEIeisTh
poiu, 00CYK/IaTh MPOIIECCHI U PE3YIIHTAThl COBMECTHOM PabOThI, 000011aTh MHEHUSI HECKOJIBKHUX JTFOJICH;
BBITIOJHATH CBOKO YacCTh pabOThI, TOCTUTasi KAUECTBEHHOTO pe3yNbTaTa Mo CBOEMY HAMpaBICHUIO M KOOPIHMHHU-
Pys CBOM ICHCTBUS C APYTUMU YJICHAMH KOMaHIbI;

OIICHWBATh KAYECTBO CBOETO BKJIaJla B OOIIMK MPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO C(HOPMYINPOBAHHBIM
Y4aCTHUKAMU B3aUMOJCHCTBHSI.

PeryasiTuBHble yHUBepcaJibHble yueOHbIe 1eiicTBHUSA

Camoopranu3zaums:

BBISIBJISTH MPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CUTYAIUAX, TPEOYIOMIUX IS pereHus] PU3nIecKuX 3HaHUM;
OPUEHTUPOBATHCA B PA3IMYHBIX MOAXOAAaX MPUHATHS PEHICHUN (MHIMBHAYyAIbHOE, NMPUHITHE PEIICHUS B
rpynme, IpUHATHE PEIISHUNH TPYIIION );

CaMOCTOSITENIbHO COCTaBISTh AJITOPUTM pelIeHUs (U3UYECKOM 3aJaud WU IJIaHa UCCIEAOBAHHS C Y4ETOM
MMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh IIPeIjiaracMble BApUAHTHI PEIICHHIA;
JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTPOJIb, SMOIIUOHAJIbHBIH HHTEJJIEKT:

JIaBaTh aJIEKBAaTHYIO OLIEHKY CUTYallUH U MpeJyIaraTh MjaH e€ U3MEHEHUS;

OOBSICHATh IPUYUHBI TOCTHKEHUS (HEOCTUKEHHSI) PE3YIbTAaTOB JIEATEIbHOCTH, 1aBaTh OLIEHKY MPHOOPETEH-
HOMY OIBITY;

BHOCHTH KOPPEKTHBBHI B JCATEIHLHOCTH (B TOM YHCJIC B XOJ BBIMOJHEHUS (PU3UUECKOr0 HMCCIEAOBAHUS HITU
MIPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIHCTB, U3MEHUBIINUXCS CHUTYaIlUH, YCTAHOBJIEHHBIX OIMIMOOK, BO3HUKIIINX
TPYJAHOCTEN;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIETU U YCIOBUSAM;



CTaBUTb ce0sl HA MECTO JAPYIoro 4elI0BeKa B XO/1€ CIOpa WIM JUCKYCCUU Ha Hay4yHYIO TeMY, IOHUMAaTh MOTHUBBI,
HaMepEeHUs U JIOTUKY APYyroro;

MpU3HABaTh CBOE MPaBO Ha OMIKMOKY IpU pelieHUH GU3NYECKUX 3a7a4 UM B YTBEP)KICHUSIX Ha HAYYHbIE TEMbI
Y TaKoe K€ IPaBo APyroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K konmy o0ydenus B 7 kjacce rmpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpOBHE JTOJKHBI OTpakaTh cop-
MHUPOBAHHOCTh Y O0YYArOIINXCSl YMEHHUIA:
UCIIOIB30BaTh MOHATHS: (PU3NISCKIEC U XUMUYECKUE SIBJIICHUS, HAOMIOACHNE, SKCTICPUMEHT, MOJICIh, THIIOTE3a,
SAMHUIBI (PU3NUECKUX BETUYHH, aTOM, MOJIEKYJIa, arperaTHhIE COCTOSTHUS BeliecTBa (TBEPIOE, KUIKOE, Ta30-
00pa3Hoe), MEXaHUYECKOE JIBIDKEHUE (paBHOMEpPHOE, HEpaBHOMEPHOE, MPSIMOIMHEHHOE), TPACKTOPUs, PaBHO-
neicTByromas cuia, aedopmanus (yrpyras, TuracTudeckasi), HEBECOMOCTh, COOOIIAOIINECs COCYIBL;
pasnuuath sBieHus (MudQy3ns, TEIIOBOE ABMKCHHUE YaCTHUI] BEIIECTBA, PAaBHOMEPHOE JBIKCHUE, HEPaBHO-
MEpHOE ABW)XCHHE, WHEPIIHs, B3aUMOJICHCTBUE TEJ, PaBHOBECHE TBEPIBIX TEN C 3aKPEIUIEHHON OChIO Bpallle-
HUS, Tiepeada JAaBlIeHUsT TBEPABIMH TellaMH, KUIKOCTIMH U ra3aMu, aTMOC(GEpHOE JaBlieHUE, TIaBaHUE TEll,
MIPEBPAICHIS MEXaHWMYECKOW YHEPTUH) TI0 ONMUCAHUIO X XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOH-
CTPUPYIOLIUX TaHHOE (PU3HUECcKOe SBJICHHE;
pacro3HaBaTh MPOSIBICHUE U3yUYEeHHBIX (DU3MUECKUX SBIICHUN B OKPYKAIOIIEM MHUPE, B TOM YHCIe (PU3HUecKue
SIBIICHUS B TIPUPOJIC: PUMEPHI JIBFKEHUS C PA3IMYHBIMA CKOPOCTSMH B )KHUBOH W HEKHBOUW TIPUPOJIE, ACHCTBHE
CWJIBI TPEHUS B MPHUPOJE U TEXHUKE, BIUSHUE aTMOC(hEpHOro JaBJieHHs HA KUBOM OpraHu3M, IUIaBaHHE PbIO,
pBIYary B TeJe 4elOBeKa, IPH ATOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B YU€OHYIO, BBICTSAThH CYIIECTBEHHBIC
CBOIiCTBA (TIpU3HAKHN) PU3NICCKUX SBICHUI;
OINUCHIBATh HU3y4YCHHBIC CBOWCTBA TeNl M (PU3UUECKHUE SBJICHHUSA, HCIONb3Ys (PU3NYECKHE BEIMYMHBI (Macca,
00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CHUJIa YIIPYTOCTH, CHIIA TSXKECTH, BEC
TeNa, CUiia TPEHHUS, NaBleHue (TBEPAOTO Tela, KUIAKOCTH, T'a3a), BRITAIKHBAIONIAS CHJIa, MEXaHWYIecKas pabora,
MOIIHOCTb, TJIEYO CHJIbI, MOMEHT CHJIbI, KO3()PUIIEHT MONIE3HOr0 NEHCTBUS MEXaHU3MOB, KHHETUYECKas U I0-
TEHIMANbHAS DHEPTHUs), IPU OMUCAHHUH MPABUIBLHO TPAKTOBATh (PM3WYECKHI CMBICT HCIONb3yEMbIX BEIUYUH,
X 0003HAUCHUS U CTUHUIBI PUINICCKUX BEIIMYNH, HAXOAUTh (DOPMYITBI, CBSI3BIBAIOIINE TAHHYIO (DU3HUECKYIO
BEJIMYMHY C JPYTUMHU BETUYMHAMU, CTPOUTD I'papUKu N3ydEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJINYMH;
XapaKTepHu30BaTh CBOWCTBA TeM, (U3MUYECKUE SBICHUS U MPOLIECCHI, UCIIONb3Ys MpaBUia CIOKEHUS CUil (BIOIb
OJIHOM MpsiMOii), 3aKkoH I'yka, 3akoH ITackans, 3aKkoH ApXHMea, IPaBUI0 PaBHOBECHs pblyara (0J10Ka), «30110-
TOE TIPABUJI0» MEXAHUKH, 3aKOH COXPAaHEHUS MEXaHUYECKOW YHEPTUH, TIPU ITOM JIaBaTh CIIOBECHYIO (HOPMYIIH-
POBKY 3aKOHA U 3aIlUChIBATh €0 MAaTEMaTHUECKOE BBIPAKECHUE;
OO0BSCHATH (PU3UYECKUE SIBICHUS, MPOLIECCHI M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTYyallUl MPAKTUKO-
OPUCHTHPOBAHHOI'O XapaKTepa: BBISABIIATH IPUIMHHO-CIICICTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHHE U3 1—2 JIOTH-
YEeCKHX IIaroB ¢ Onopoii Ha 1—2 M3ydeHHBIX CBOICTBA (PU3HUECKUX SBICHUH, (PU3NUECKUX 3aKOHA UITU 3aKOHO-
MEpPHOCTH,
pemath pacdyéTHBIC 3aJa4d B 1—2 JCWCTBHS, MCIOIB3YS 3aKOHBI M (POPMYJIBI, CBS3BIBAIONINE (DU3MYCCKHE
BEJIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBUS 3a/1ayM 3aMUCHIBATh KPATKOE YCIOBUE, MOJACTABIATH (PU3NUYECKHE Be-
JUYHUHBI B (OPMYIBI M IPOBOJUTH PAaCUEThI, HAXOIUTh CIPABOYHBIE JaHHBIC, HEOOXOIUMBIE ISl PEIICHUs 3a-
Jlad, OIICHUBATh PEATUCTUYHOCTD MOJIYICHHON (PU3NUCCKON BEITUYHHEI;
pacro3HaBath Mpo0IeMbl, KOTOPHIE MOXHO PEIIUTh MPHU MOMOIIH (PU3NYECKUX METOAOB, B OMMCAHUU UCCIEI0-
BaHUS BBIIEISITH TPOBEPsieMOe MPEANONIOKEHHE (TUTIOTE3Y), Pa3inyaTh U HHTEPIPETUPOBATH MOITYYCHHBIN pe-
3yJIBTAT, HAXOJUThH OIMMUOKH B XOJI€ OIBITA, JIEIATh BEIBOJIKI 110 €T0 PE3yJIbTaTaM;
MIPOBOJIUTH OMBITHI MO HAOMIOMCHUIO (HU3UYECKUX SIBICHUM WIN (PU3UYECKUX CBOMCTB Tel: (OpMYTUPOBATH
poBepsieMble TPEANOI0KEHUs, COOMPATh YCTAaHOBKY W3 MPEATOKEHHOTrO O00OpYAOBaHHMSI, 3alHUCHIBATH XOI
OIBITa U (HOPMYITHPOBATH BBIBOIBL;
BBITIOJHATH MPSIMbIE U3MEPEHUS PACCTOSIHUSI, BpEMEHH, Macchl Tea, 00bEMa, CUJIBl U TEMIEPATyphl C UCTIOJNb-
30BaHUEM aHAJIOTOBBIX U IU(GPOBBIX MPUOOPOB, 3aMHUCHIBATH MOKa3aHUS MPUOOPOB C YUETOM 3aJaHHON a0bCco-
JIFOTHOM MOTPEIHOCTH U3MEPEHUI;
MIPOBOJIUTH MCCIICIOBAHNE 3aBUCIMOCTH OJTHOM (DM3MUECKOM BEJIMYHUHBI OT JPYTOd C MCIIOJIb30BAHUEM ITPSIMBIX
U3MEpEHHH (3aBUCUMOCTH MYyTH PAaBHOMEPHO JBUXKYIIETOCS TeNa OT BPEMEHH ABM)KCHUS TeJa, CHIIBI TPEHUS
CKOJIb)KEHUS OT Beca Tella, KauecTBa 00pabOTKU MOBEPXHOCTEH TN M HE3aBUCHUMOCTH CHJIBI TPEHUS OT TUIOMIA-



JI1 COIPUKOCHOBEHUS TeJl, CUJIbl YIIPYTOCTH OT YUIMHEHUS MPYKUHBI, BHITAIKUBAIOLICH CUIIBI OT 00BEMA MO-
IpYXEHHOH YacTH Tella U OT IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH TeJa, OT TITyOMHBI, Ha KO-
TOPYIO TIOTPY>KEHO TEJ0, YCIOBUH IJIaBaHUS TEJI, YCIOBUI PAaBHOBECHS pblyara u OJIOKOB), y4acTBOBATh B IIa-
HUPOBAaHUU Y4€OHOTr'0 HCCIEAOBaHUs, COOUPATh YCTAHOBKY U BBIMIOIHATH U3MEPEHUs, CIeays MPeaI0KEHHOMY
TIaHy, (UKCUPOBATh PE3yAbTaThl MONYYEHHON 3aBUCUMOCTU (PH3UYECKHX BETUYMH B BUJC MPEATIOKEHHBIX
TaOIUI ¥ TPaPUKOB, JIEIATh BEIBOJKI 110 PE3yIbTaTaM UCCIICIOBAHMS;

MPOBOJIUTH KOCBEHHbIE M3MEpEeHUs (U3MUECKUX BEIMYUH (IUIOTHOCTH BEIIECTBA JKUJIKOCTH M TBEPIOrO Tela,
cuJia TPEHUs CKOJIbXKEHUSI, JaBJICHUE BO3/yXa, BHITAJKUBAIOLIAS CHUJIA, ICUCTBYIONIAs HA MOTPYXEHHOE B JKU/I-
KOCTh TeJIO, KOA(DPHUIIMEHT TOJE3HOr0 ASHCTBUS MPOCTHIX MEXaHU3MOB), CICAYS MPEAT0KCHHON WHCTPYKIINN
MIPU BBIMOJIHEHUN U3MEPEHUN coOUpaTh HKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIYMCIIATH 3HAUEHHUE UCKOMOM Be-
JUYUHBL,

cOOJTFOIaTh TTPaBIIIa TEXHUKH O€30MaCHOCTH MPHU paboTe ¢ IabopaTOPHBIM 000PYIOBaHUEM;

YKa3bIBaTh TPHUHIUIBI JEHCTBUS MPUOOPOB M TEXHUUYECKHX YCTPOKMCTB: BECHI, TEPMOMETpP, IUHAMOMETD,
COOOIIAIOIITUECS COCYIbI, OapOMETp, pbluar, MOABMKHBIA U HETOABMXKHBIN OJI0K, HAKIIOHHAS MJIOCKOCTH;
XapaKTepU30BaTh NMPHUHIIMIBI JEHCTBUS W3YYCHHBIX NMPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOM HA UX
omucaHus (B TOM YHUCIIE: MOIIITUITHUKH, YCTPOHCTBO BOAONPOBO/A, THAPABIMUECKHN MPecc, MaHOMETP, BBICO-
TOMeEp, MOPUIHEBOM HACOC, apEOMETP), UCTIONb3YsI 3HAHMS O CBOMCTBAX (PU3UYECKUX SBJICHHUI U HEOOXOAUMBIE
buznuecKue 3aKOHbI U 3aKOHOMEPHOCTH;

MIPUBOJIUTh TPUMEPHI (HAXOAWTh HMH(POPMAIIMIO O IPHUMEpax) MPaKTHIYECKOr0 HCIONb30BAHUS (PU3HMICCKHUX
3HaHUW B TIOBCETHEBHOW >KM3HM JAJsi oOecrieueHust 6€30MacHOCTH MPH OOpallieHuH ¢ mprudopaMu U TeXHUYe-
CKHMH YCTPONCTBaMH, COXPaHEHUS 3I0POBbS M COONIOJCHUS HOPM KOJIOTHYECKOrO MOBEJICHHUS B OKPYXKaro-
el cpeae;

OCYILIECTBIISITh OTOOp HMCTOYHHKOB HH(popmaimu B MHTepHETE B COOTBETCTBUU C 33JaHHBIM IOMCKOBBIM
3alpocoM, Ha OCHOBE MMEIOIIUXCS 3HAHUHN U MYyTéM CpaBHEHHS PA3TUYHBIX MUCTOYHHKOB BBIACIATH WH(pOpMa-
LU0, KOTOPAs SIBJISIETCS] TPOTUBOPEUUBOM HIIM MOXKET OBITh HEOCTOBEPHOM;

UCIIOJIb30BaTh MPHU BBHINOJIHEHUN Y4eOHBIX 3aJJaHUI HaydHO-TIONYJSPHYIO JTUTEpaTypy (HU3HUECKOro coaepKa-
HUs, CIIPaBOYHbIE MaTepHalibl, pecypchl ceTu MHTepHeT, BiIajeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, Ipe-
oOpazoBanus HH(MOPMAILIMH U3 OJTHON 3HAKOBOW CHCTEMBI B JIPYTYIO;

C03/1aBaTh COOCTBEHHbIE KPATKHUE MMCbMEHHBIE U YCTHBIE COOOIIEHUSI Ha OCHOBE 2—3 UCTOYHUKOB MH(POpMAIIUU
(bu3MYECKOro COolepKaHus, B TOM YHCIIe MyOIUYHO AeNaTh KpaTKUe COOOIIEHUS O pe3ylbTaTaXx MPOeKTOB MU
yueOHBIX UCCIICIOBAHUIA, IPU STOM I'PAMOTHO HMCIIOJIB30BATh H3YyYCHHBIN MOHATUHHBIN anmapaT Kypca Gu3uku,
COMPOBOXK/IATh BBICTYIUIEHUE IIPE3CHTALUEH;

MIPH BBINOJIHEHUHU Y4EOHBIX MMPOEKTOB U UCCIIEIOBAHUI pacpeeNaTh 00SI3aHHOCTH B IPYIINE B COOTBETCTBHH C
MOCTaBJICHHBIMHU 3aJla4aMHM, CICIAWTH 32 BHITIOJTHCHHEM IUIaHA JCWCTBHIA, aJlCKBATHO OIEHUBATH COOCTBEHHBIN
BKJIQJl B JIEATEILHOCTh T'PYIIIbI, BRICTPAMBATh KOMMYHHUKATHBHOE B3aMMOJICHCTBHE, YUUTHIBAsS MHEHUE OKPY-
JKAFOILIHX.

K xoHuy oOydenus B 8 kiacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpaxkaTb chop-
MHUPOBAHHOCTb y 00yUarOIUXCsl YMEHUM:
UCIOJIb30BaTh MOHATHSA: Macca M pa3Mepbl MOJEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB U MOJIEKYJ, arperatHble
COCTOSIHUS BEILIECTBA, KPUCTAUIMUECKHE U aMOp(HBIE TeJa, HACHIIEHHBII U HEHACBILICHHbIH Nap, BIAKHOCTh
BO3/yXa, TEMIEpaTypa, BHYTPEHHSSI SHEPrus, TEIUIOBOM IBUTaTelb, 3JEMEHTApPHBIA JJIEKTPUYECKUN 3apsf,
AJIEKTPUYECKOE T10JI€, IPOBOJHUKHU U AUDJIEKTPUKH, TIOCTOSHHBIN 3JEKTPUYECKUI TOK, MArHUTHOE T10JIE;
pasnnyath sBJIeHHs (TEIUIOBOE paclIMpeHHe M CKaTue, Terjonepeaya, TenjJoBOe paBHOBECHE, CMaulMBaHUE,
KaWUIPHBIE SIBICHUS, UCIApeHHe, KOHJEHCAlus, IUIaBJIeHHe, KpUCTAIIM3alus (OTBepAeBaHUE), KUICHHUE,
TeruIonepeada (TerIoNpOBOAHOCTb, KOHBEKIUS, U3JIydEHHE), JIEKTPU3aLUs Tell, B3aUMOJEHCTBHE 3apsioB,
JEUCTBUS HIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMOJIEHCTBUE MArHUTOB, IEHCTBHE MarHUTHOIO MO-
JIs1 Ha TIPOBOJIHUK C TOKOM, 3JI€KTPOMArHUTHasi MHIYKIMS) 110 OMMCAHUIO UX XapaKTEPHBIX CBOICTB M Ha OCHO-
BE OIBITOB, IEMOHCTPHUPYIOLINX JaHHOE (PU3NUECKOE SIBIICHUE;
pacIio3HaBaTh MPOSBICHUE N3YYEHHBIX (GU3NYECKUX SBJICHUN B OKPYXKAIOLIEM MHpE, B TOM YuCiie (PU3NYECKHue
ABJICHUS B NIPUPOZE: TIOBEPXHOCTHOE HATSHKEHUE M KallWJIISIPHBIE SIBJIEHUS B NIPUPOJIE, KPUCTAIIBI B IPUPOLE,
n3nydenne ConHia, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHUE POCHI, TyMaHa, HHEs, CHEra, JJIeK-
TpUUYECKUE SIBJIEHUA B aTMoc(hepe, 3JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE 1oJe 3eMiu, Apeiid moumo-
COB, POJIb MarHUTHOT'O IOJIA JUISl )KM3HU Ha 3eMJile, IOJSPHOE CHUSIHUE, NP 3TOM NEPEBOJUTH NPAKTHUECKYIO
3a7iayy B y4eOHYIO, BBIICNATh CYIIECTBEHHBIE CBOMCTBA (IIPU3HAKN) PU3UUECKUX SBICHUN;



OIMCBIBAaTh U3YYEHHBIE CBOMCTBA TEJl U (PU3UUECKUE SABJICHUSA, UCIIONB3Ys (pU3HUECKUe BEIIMUUHBI (TeMIepary-
pa, BHYTPEHHsIsI DHEPrusl, KOJIMYECTBO TEIUIOTHI, YA ElIbHas TEIUIOEMKOCTh BEILECTBA, YACJIbHAs TEIUIOTA IUIAB-
JIeHUs, yaeJIbHas TeIIoTa napooOpa3oBaHusl, y/ielbHas TEIUIOTa CrOpaHusl TOIIMBA, KO3 ULIMEHT MOJIE3HOr0
JEMCTBYS TEIUIOBOM MAaIIMHBI, OTHOCUTEIbHAS BIIAXKHOCTh BO37YyXa, DJIEKTPUUYECKUM 3apsifl, CHJIa TOKA, DJIEK-
TPUYECKOE HANpsIKEHUE, CONMPOTHUBIIEHUE MPOBOJHMKA, YAETHHOE CONPOTHUBIIEHUE BEIIECTBA, paboTa M MOII-
HOCTH 3JICKTPUYECKOTO TOKa), PH OMHCAHUU MPABUIBHO TPAKTOBATh (PU3MUECKUI CMBICT HCIIOIB3YEMBIX Be-
JIMYUH, 0003HAUYEHUS U €AMHULBI PU3NYECKUX BEJTMYMH, HAXOAUTh ()OPMYJIbI, CBS3BIBAOIINE TaHHYIO (pu3nye-
CKYIO BEIMUUHY C IPYTUMH BETMUMHAMH, CTPOUTDH I'padUKU U3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIHYUH;
XapaKTepU30BaTh CBOMCTBA TeJ, GPU3NYECKUE SIBJIEHUS U IPOLECCHI, UCIONb3YysI OCHOBHBIE ITOJIOXKEHUSI MOJIEKY-
JSIPHO-KUHETHYECKONM TEOPUU CTPOEHHUS BEIIECTBA, NPHHLIUI CYNEPHO3MLMU TMojded (Ha KauyeCTBEHHOM
YPOBHE), 3aKOH COXpaHEHHUs 3apsiaa, 3akoH OMa [yl ydacTKa Lemnu, 3aKoH J[xoyns—JIeHna, 3aKkoH cCOXpaHeHus
SHEPIuH, IPU TOM JaBaTh CIOBECHYIO (hOPMYIHPOBKY 3aKOHA M 3alMCBHIBATH €0 MAaTEeMaTHYECKOE BBIpaXKe-
HUE;

O0BACHATh (PU3MUECKHE MPOLEeCChl M CBOWCTBA TEJl, B TOM YHUCIE€ U B KOHTEKCT€ CHUTyallUH NPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa: BHIABIATH MPUUYNHHOCIECICTBEHHBIE CBS3H, CTPOUTH 0OBsICHEHHE U3 12 joru-
YECKHUX IIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOMCTBA (PU3NYECKUX SBICHHH, (PU3MUECKUX 3aKOHOB HJIM 3aKO-
HOMEPHOCTEW;

pemiath pacy€THbIC 3a7a4d B 2—3 JAEHCTBHS, HCIONb3Ys 3aKOHBI U (OPMYIbI, CBS3bIBAIOIIUE (DU3MUECKHE
BEJINYMHBIL: HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4d 3aIIMCBhIBAaTh KPATKOE YCIIOBHE, BBIABIATH HEAOCTATOK JAHHBIX
JUISL peIIeHus 3a/1a4M, BBIOMPATh 3aKOHBI U (POPMyJIbI, HEOOXOIUMBIE Ul €€ pelleHus], IPOBOIUTh PACUETHI U
CpaBHUBATh MOJy4EHHOE 3HaYCHHE (PU3NUECKOM BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh NPoOJIEMBbl, KOTOPbIE MOKHO PELIMTh P MOMOIIN (PU3NYECKUX METOJ0B, UCIOIb3Y sl OMMCAHUE
WCCJIEJOBAHHS, BBIIEIATH NIPOBEPAEMOE MPEANIONO0KEHUE, OLICHUBATh MTPaBUIIBHOCTD MOPSAJIKA IPOBEICHUS HC-
CJIEIOBAHUS, 1€1aTh BBIBOBL,

IPOBOJHUTH OIBITH 1O HAOMIONEHUIO (DU3UYECKUX SBICHUH WM (PU3HYECKHX CBOMCTB Ten (KamWJUISIPHBIC
SBJICHUSI, 3aBUCMOCTb JIaBJICHMs BO3/lyXa OT ero o0bEéMa, TeMiepaTypbl, CKOPOCTH IpoLiecca OCTHIBAaHUS U
HarpeBaHus IIPU U3JIy4EHUH OT 1[BETA U3JIyYarollel (IIOIIOIIaroIIel ) TOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOAbI
OT TEMIIEpaTyphl KUJAKOCTH M IIOMAAU €€ ITOBEPXHOCTH, DJIEKTPU3ALMA TEI M B3aUMOJACUCTBUE DJIEKTpHUYE-
CKHX 3aps/i0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHWTOB, BU3YaJIM3allAsl MATHUTHBIX IOJIEH NMOCTOSHHBIX Mar-
HUTOB, JCUCTBUSA MATHUTHOI'O ITOJISI HA IIPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA JIEKTPOIBH-
ratesisi HOCTOSHHOTO TOKa): (hOpMYJIHPOBATH MPOBEPSAEMBIE TPEAIONOKEHUSA, COOMPaTh YCTAHOBKY U3 MPEIIIO-
’KEHHOr0 000py0BaHUs, OIIUCHIBATh X0 ONbITa U (POPMYIUPOBATH BBIBOBI;

BBIIIOJIHATH NPAMBIE U3MEPEHUs TEMIIEpaTypbl, OTHOCUTEIBHON BIAXKHOCTU BO3/yXa, CUJIbl TOKA, HANPSKCHUS
C HCIOJH30BAHNEM AHAJIOTOBBIX MPUOOPOB U AATYUKOB (PM3UUECKUX BEIMYWH, CPABHUBATH PE3YIbTATHI U3Me-
peHuii ¢ y4€ToM 3a7aHHON a0COMIOTHOM MOTPEITHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OHOM (PM3NYECKOI BEIMYMHBI OT APYTrOl ¢ UCMOIb30BAHUEM HPSIMbIX
U3MEPEHUH (3aBUCUMOCTH COINPOTUBIIEHUS MPOBOJHUKA OT €ro JJIMHBI, IUIOIAAM IONEPEYHOIO CEYEHUs U
YAEIBHOI'O COIIPOTUBIICHHUSI BEIIECTBA IPOBOJHUKA, CHIIBI TOKA, UIYIIETO Yepe3 NPOBOJHUK, OT HANPSKEHUS Ha
IIPOBOJHMKE, MCCIIeI0BaHUE TOCIIE0BATEILHOIO U MapajuIeIbHOIO COeIMHEHUH TPOBOJHUKOB): MJIAHUPOBAThH
UCCIIeIOBaHUEe, COOMPATh YCTAHOBKY U BBIMIOJIHATH M3MEPEHUS, CIEeAys MPEIOKEHHOMY TUTaHy, (PUKCHPOBAThH
pe3yabTaThl MOJIYYEHHON 3aBUCUMOCTH B BUJE TaOJIUIl U rpapUKOB, J€]aTh BBIBOJBI 110 PE3YJIbTaTaM UCCIEN0-
BaHUS;

IIPOBOJUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEIUYHUH (y/eNbHas TEMIOEMKOCTh BEIIECTBA, COMPOTUBIICHHUE
IIPOBOJIHMKA, pab0Ta U MOIIHOCTb 3JEKTPUUYECKOro TOKA): MJIAHUPOBATh M3MEPEHUs, COOUpaATh IKCIIEPUMEH-
TaJIbHYIO YCTaHOBKY, CIEAYS IPEUIOKEHHON HHCTPYKLINHU, U BBIYUCIIATH 3HAYCHUE BEINYMHBI;

co0JroIaTh MpaBuiIa TEXHUKK 0€30IaCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;

XapaKTepU30BaTh NMPUHIUIBI ACUCTBUS M3YYEHHBIX NMPHUOOPOB M TEXHHUYECKUX YCTPOWCTB C ONOPOH Ha HX
OIucaHus (B TOM YMCJE: CUCTEMa OTOIUIEHHS JIOMOB, TUIPOMETp, MapoBas TypOMHA, aMIIEpPMETpP, BOJIBTMETP,
CUETUMK HIJIEKTPUUYECKOW HHEPIUH, 3JIEKTPOOCBETUTENbHbIE HPUOOpPBI, HarpeBaTelbHbIC 3JIEKTPOIPHOOPEI
(mpuMepsbl), ANEKTPUUYECKHE IMPEAOXPAHUTENN, IIEKTPOMArHUT, 3JIEKTPOABUIaTENlb IMOCTOSHHOIO TOKA), HC-
N0JIb3Yys 3HaHUS O CBOMCTBAX (PM3UUECKUX SBJICHUN U HEOOXOAMMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTbIE TEXHUYECKHE YCTPONCTBA M M3MEPUTENIbHBIE MPUOOPHI MO CXeMaM U CXEMAaTUYHBIM
pUCYHKaM (KHUAKOCTHBIM TEPMOMETpP, TEPMOC, MCUXPOMETP, TUT'POMETP, IBUraTellb BHYTPEHHEIO CropaHus,
AJIEKTPOCKOII, PEOCTaT), COCTABIISATH CXEMBI JJIEKTPUUYECKHX IIeTIel C MMOC/Ie0BATEIbHBIM U MapajlIeIbHBIM CO-
eIMHEHHUEM DJIEMEHTOB, Pa3/inyasl yCIOBHbIE 0003HAUYEHUS 3JIEMEHTOB IEKTPUUECKUX LIeTeH;



IPUBOAUTH MPUMEPH (HaXOAUTh MH(POPMALUIO O IMPUMEPAX) MPAKTUYECKOI'O MCIIOJIB30BaHUS (PU3NYECKUX
3HAHUI B MOBCEAHEBHOW KU3HU sl oOecriedeHns Oe30MacHOCTH MpU OOpallleHnu ¢ IpubopaMu U TEXHUYE-
CKHMH YCTPOMCTBaMM, COXpaHEHUS 3/10pOBbsI U COOIIOACHUS HOPM 3KOJIOTMYECKOTO MOBEJIEHUS B OKPYKalO-
e cpene;

OCYIIECTBIIATh MOUCK MHPOpPMALUU HU3NIECKOr0 coiepkaHus B IHTepHeTe, Ha OCHOBE UMEIOIIMXCS 3HAaHUN U
myTEM CPaBHEHUS JOMOTHUTEIBHBIX HICTOUHUKOB BBIJCISATH HH()OPMAIIHIO, KOTOPAst SIBISIETCS MTPOTHBOPEUYUBON
WJIA MOXET ObITh HEZJOCTOBEPHOI;

UCIOJIb30BaTh MPH BBINOJHEHUH y4eOHBIX 3aJaHUN HAY4YHO-TIOMYJISIPHYIO JIUTEPATypy GU3UUYECKOro cColepKa-
HUS, CIIPaBOYHbIE MaTepuaisbl, pecypchbl cetu MHTepHeT, BiaaeTh npuéMaMu KOHCIIEKTUPOBAHMSI TEKCTa, IIpe-
oOpa3oBanus HH(OPMAIIMK U3 OJTHON 3HAKOBOM CHUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHBIE MMCbMEHHbBIE U KPATKUE YCTHBIE COOOIIEHHs, 000011as HH(OPMALMIO U3 HECKOIBKHX
HCTOYHUKOB (PU3MUECKOTO COIEp)KaHUs, B TOM YHCIIE IMYOIMYHO MPEACTABIATH PE3yNIbTaThl MPOSKTHOW WIIN
HCCIIEI0BATENBCKON IEATENIBHOCTH, ITPX 3TOM I'PAMOTHO HCIIONb30BAaTh U3YYECHHBIN MOHATUWHBIN anmnapar Kyp-
ca (hpu3MKH, CONPOBOXKAATH BHICTYIUICHUE MPe3eHTaLnel;

IIPY BBIMOJTHEHUH YI€OHBIX MPOEKTOB M UCCIICAOBAaHUH (PU3NUECKUX MPOLIECCOB PaCIpeeNsiTh 00S3aHHOCTH B
rpyNIe B COOTBETCTBUU C MOCTABIEHHBIMU 3aJjauaMU, CJIEIUTh 3a BHIMOJHEHUEM IUIaHa JEHCTBUI U KOPPEKTH-
pOBaTh €ro, ajJeKBaTHO OLIEHUBATh COOCTBEHHBIN BKJIAJ B JIESATEIBHOCTb I'PYIIIBI, BHICTPAUBaTh KOMMYHHKa-
TUBHOE B3aUMO/ICHCTBUE, TPOSBIISISI TOTOBHOCTH pa3petiaTh KOH(IUKTHI

K xoHmy oOyuenust B 9 Ki1acce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM ypOBHE JTOJDKHBI OTpaXkaTh chop-
MHUPOBAHHOCTb y 00yUYarOMINUXCSl YMEHUN:
UCIIONIb30BAaTh MOHATHS: CUCTEMa OTCUETa, MaTepuaibHas TOYKa, TPACKTOPHUS, OTHOCUTEIBHOCTh MEXaHHUECKO-
ro JBWXeHUs, nedopmarus (ympyras, MjaacTudeckas), TpeHHe, IEHTPOCTPEMHUTENIBHOE YCKOpEHHE, HEBECO-
MOCTh M TIEPErpy3KH, IIEHTP TSKECTH, aOCOTIOTHO TBEPAOE TEIIO, IEHTP THKECTH TBEPAOTO TEJa, PABHOBECHE,
MEXaHUYecKHe KojeOaHusl U BOJHBI, 3BYK, HHPPA3BYK U YIBTPa3BYK, 3JIEKTPOMAarHUTHBIC BOJHBI, IIKaJIa HJICK-
TPOMAarHUTHBIX BOJH, CBET, OJIM30PYKOCTh M AAJIbHO30PKOCTb, CIIEKTPBI MCITYCKaHHUS M IOTJIOMIEHHS, alb(a,
OeTta- ¥ raMMa-u3ITy4eHHs, U30TOIIbI, SiAepHAast SHEPTeTHUKA;
pa3nuyarh SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOIMHEHHOE JBIKCHHE, PAaBHOYCKOPEHHOE MPSIMO-
JUHEWHOEe IBI)KEHHE, CBOOOJHOE MajieHHe Tel, PaBHOMEPHOE JABMXKEHHME IO OKPY)KHOCTH, B3aUMOJAEWCTBUE
TeJI, PEaKTUBHOE IBM)KEHHUE, KoeOaTebHOE JBIDKEHHUE (3aTyXaloOIIKe U BEIHY)KICHHbIE KOJIeOaHMs), PE30HAHC,
BOJTHOBOE JIBIDKEHHE, OTPAYKEHUE 3BYKa, MPSIMOIMHEIHOE pacpoOCTpaHEHUEe, OTPAKEHUE W MPEIIOMIICHUE CBe-
Ta, MOJHOE BHYTPEHHEE OTPaKEHUE CBETA, Pa3JIOkKEHUE Oesoro cBera B CHEKTP M CIIOKEHHE CIEKTPaJIbHBIX
I[BETOB, JIUCIIEPCHS CBETA, €CTECTBEHHAS PaAMOaKTHBHOCTh, BOSHUKHOBEHUE JIMHEHUATOT O CIIEKTPA U3ITyUCHHS)
110 ONMHUCAHUIO WX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PH3MUECKOE SBJIC-
HHE;
pacrio3HaBaTh MPOSBICHUE N3YUYECHHBIX (PM3UUECKUX SIBICHUH B OKpY’KaloIIeM Mupe (B TOM yuciie (pu3nyecKue
SIBIICHHSI B TIPUPOJIC: IPUIIMBBI U OTJIMBHI, ABMOKEHHE IIaHeT COTHEUHOW CHCTEMBI, PEaKTHBHOE JIBHYKCHHE JKH-
BBIX OPIaHU3MOB, BOCIIPUSATHE 3BYKOB JKUBOTHBIMH, 3€MJICTPSICCHNE, CEHCMUYECKUE BOJHBI, IlyHAMH, 9X0, IIBE-
Ta TeJl, ONTUYECKHE SIBICHUS B IPUPOE, OMOJIOrMYECKOe JACHCTBHE BUAUMOrO, YIbTPa(hHUOIeTOBOrO U peHTTe-
HOBCKOTO HM3JIYYCHH, €CTECTBEHHBIH PalOaKTUBHBIA (DOH, KOCMHYECKUE JIYUH, PAJNOAKTUBHOE H3ITy4CHHE
NPUPOTHBIX MHHEPAIOB, IEHCTBHE PAIMOAKTUBHBIX U3IY4YCHUH Ha OPraHU3M YEJIOBEKa), IPU 3TOM IEPEBOAUTD
MPAaKTUYECKYIO 33/1a4y B y4eOHYIO, BBIJIENISATh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKHN) (HU3UUYECKUX SIBICHUM;
OIMCHIBATh M3yYCHHBIC CBOWCTBA TEN M (pU3MUECKHE SBICHHS, UCTIONB3YS (PU3UYECKUE BEITUYMHBI (CPEAHSS U
MTHOBEHHAsl CKOPOCTh TeJia P HEPaBHOMEPHOM JBM)KEHHH, YCKOPEHHUE, MEPEMEIICHUE, MyTh, YII0Basi CKO-
POCTb, cHJia TPEHHMSI, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHHE CBOOOHOrO MajIeHus], BEC Tea, UMITYJIbC Te-
Ja, UMITYJIBC CHJIBI, MEXaHU4ecKasi paboTa M MOLIHOCTh, MOTEHIMAbHAS YHEPTHs Teja, MOTHATOr0 HaJ I0-
BEPXHOCTBIO 3€MJIH, TIOTEHIIMAIbHAS YHEPTHsl CXKaTOW NMPYKUHBI, KHHETHYEeCKas YHEepTus, IMoHas MeXaHude-
CKasi PHEpIHUs, NEepUOoJl U 4acToTa KojeOaHul, IJIMHA BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTh CBETA,
M0Ka3aTeNnb MPEJIOMIICHUS CPEJIbl), TPH ONMMCAHUH MPABUIBLHO TPAKTOBATh (YU3WUYECKUN CMBICT MCIOIB3YyEeMbIX
BEJINYMH, 0003HAYECHUS U IMHMIBI (PU3NIECKUX BEIMYHH, HAXOAUTh (POPMYIIBI, CBSA3BIBAIONINE JaHHYIO (r3n-
YECKYI0 BEJIMYMHY C JPYTMMHU BEIMYMHAMHU, CTPOUTH I'paMKU M3YyYEHHBIX 3aBUCUMOCTEH (U3MUECKUX BEIH-
Y1H;
XapaKTepU30BaTh CBOMCTBA Tell, (PU3MUYECKHE SIBJICHUS M TPOIECCHI, UCTIONB3Ys 3aKOH COXPAHEHUs SHEPTHH,
3aKOH BCEMHUPHOI'O TATOTECHUS, MPHUHIUII CYMEPIIO3UIMH CHJI, IPUHIMIT OTHOCUTEIBHOCTH [ auiesi, 3aKOHBI
HrpioTOHA, 3aKOH COXpaHEHHS UMITYJIbCA, 3aKOHBI OTPAXKEHUS U MPEIOMIICHHSI CBETA, 3aKOHBI COXPAaHEHHS 3apsi-



JIOBOT'0 U MacCOBOTO YHCEN MPHU SIIEPHBIX PEAKLUUIX, IPH 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIUCBIBAaTh €0 MAaTEMaTHUECKOE BhIPaKEHHE;

OOBSCHATh (PU3MUECKHE NPOIECChl M CBOWCTBA TEJN, B TOM YHWCIE W B KOHTEKCTE€ CHTYallUHd IPAKTHKO-
OPUEHTHPOBAHHOT'O XapaKTepa: BHISIBISATh MPUUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BbSICHEHUE U3 2—3 JIOTH-
YeCKUX I1aroB ¢ OMOpoil Ha 2—3 M3y4YEHHBIX CBOMCTBA (PM3NUECKUX SBICHUH, (PU3MUECKUX 3aKOHOB WM 3aKO-
HOMEPHOCTEH;

pemaTte pacyéTHbIe 3a/1aun (OMHUPAIOLIUECs Ha CUCTEMY U3 2—3 ypaBHEHUH), HUCIONb3Ys 3aKOHBI U (HhOPMYIIbI,
CBsI3bIBaroOIMe (PU3NUECKUE BEIIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHUS 33Jjaull 3alMChIBAaTh KPATKOE YCIOBHE, BbI-
SBIISITH HEJIOCTAIOIINE WIIM M30BITOYHBIE JaHHBIC, BRIONPATH 3aKOHBI U (POPMYITBI, HEOOXOAUMBIC IS PEIICHUS,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATUCTUYHOCTD MOJIYY€HHOT 0 3HAaUeHUS (PU3NUECKON BEIUYNHBI,
pacro3HaBaTh NPoOJIEMbl, KOTOPbIE MOKHO PELINTh MPHU MOMOILIN (PU3NYECKUX METOJIOB, UCIOJb3Ys OIMCaHHe
MCCIICIOBaHMS, BBIICIATH MIPOBEPSIEMOE MPEANOI0KEHHUE, OIICHUBAThH MPABIIIBHOCTD MOPSIKA TPOBEJICHUS UC-
CJICZIOBAHMS, JIETIaTh BEIBOJIBI, HHTEPIIPETUPOBATH PE3YAbTAThl HAOMIOICHUHN 1 OIIBITOB;

IPOBOJUTH OIBITHI 110 HAOMIOJEHNUIO (PU3UYECKUX SIBJICHUN MM (PU3MUECKUX CBOMCTB Tel (M3y4yeHHE BTOPOIO
3akoHa HpIOTOHA, 3aKOHA COXPaHEHHs YHEPTHH, 3aBUCUMOCTh IEPHOAa KOJNeOaHU MPYKMHHOTO MasiTHUKA OT
Macchl Tpy3a M KECTKOCTH TPYKUHBI U HE3aBHCUMOCTh OT aMIUIMTY/AbI MalIbIX KoieOaHHid, MPSMOIHHEHHOE
pacmpocTpaHeHHe CBeTa, paszlokeHue Oeloro cBera B CIEKTp, U3YUYEHHE CBOWMCTB M300pa)KEHHUS B IIOCKOM
3epKajie U CBOMCTB M300pa’keHHs MpeaMeTa B COOMpAIOLIel JIMH3e, HAOMI0JCHNE CIUIONIHBIX M JTMHEHYaThIX
CIIEKTPOB M3IIYUEHHS): CAMOCTOSTEIBHO COOMPATh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyIOBaHMUs, OIHCHI-
BaTh XOJI OMbITA U €r0 PE3yJIbTaThl, (HOPMYIUPOBATH BHIBOBI;

IPOBOJUTH IMPH HEOOXOAMMOCTH CEpUI0 MPSIMBIX HM3MEPEHUH, ONpeeNsis CpelJHee 3HAaYCHHE H3MepseM o
BEJIMYUHBI ((POKYCHOE pacCTOsIHHE COOMpPArOIel JIMH3bI), 00OCHOBBIBATH BHIOOP crIoc00a M3MepeHus (M3Mepu-
TEIHLHOTO IPHbOopa);

IPOBOJUTh HCCIIEOBAaHUE 3aBHCUMOCTEH (PU3MUECKUX BEIMYUH C HCIOJIb30BAHUEM IMPSAMBIX H3MEPEHUN
(3aBHCHMOCTD IYTH OT BPEMEHHU IMPU PABHOYCKOPEHHOM JBMIXKCHHH 0€3 HadalbHON CKOPOCTH, MEpHoia KoJje-
0aHU{ MaTeMaTUYECKOro MasTHUKA OT JUIMHBI HUTH, 3aBUCHMOCTHU yIJla OTPAXEHUs CBETa OT yriia MaJeHUs U
yIiia MpeJoMJICHUsl OT yIJIa MaJeHus): IUIAHUPOBATh HCCIIEJ0BAHUE, CAMOCTOSTEIBHO COOMpATh YCTaHOBKY,
(bUKCUPOBATh PE3yJbTATHI MOTYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUAC TaOMUIl U Tpadukos, me-
JaTh BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEI0OBaHUS;

IPOBOJUTHh KOCBEHHBIE M3MEPEHUsl (PU3MUECKUX BEIUYMH (CPEIHsIsI CKOPOCTh M YCKOPEHHE Tesla MPH PaBHO-
YCKOPEHHOM JIBIDKEHUH, YCKOPEHHE CBOOOJHOrO MAACHHUS, >XECTKOCTh NPYKHHBI, KOIPQPUIUEHT TpEHUs
CKOJIbJKEHUS, MeXaHn4yeckasi paboTa U MOILIHOCTh, YaCTOTa U MEPHOA KoJeOaHU MaTeMaTHYECKOro U MPYKHUH-
HOTI'0 MasiTHUKOB, ONITUYECKAasl CUJIa COOMPAIOILEH JIMH3bI, PAJIMOAKTUBHBIN ()OH): MIIAHUPOBATH U3MEPEHUS, CO-
OupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIONHSATH MU3MEPEHHUS, CIEAYS MPEUIOKEHHOW WHCTPYKIWH, BbI-
YHCIIATh 3HAYCHUE BEJWYMHBI U aHAJTM3UPOBATH TONYYSHHBIC PE3yNIbTaThl ¢ YUETOM 3aJlaHHON MOTPENTHOCTH
HU3MEPEHU;

co0uroIaTh MpaBuiia TEXHUKK 0€30IacCHOCTH IpU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;

pa3n4aTh OCHOBHBIC NMPU3HAKH W3YYEHHBIX (U3UUICCKUX MOJETIeH: MaTepraibHas TOUKa, a0COIIOTHO TBEPIOE
TEJO, TOYCYHBI MCTOYHHUK CBETA, Jy4, TOHKAs JIMH3a, TUIAHETapHAs MOJIeTb aTOMa, HYKJIOHHAsI MOJIENIb aTOM-
HOTO s171pa;

XapaKTepU30BaTh MPUHIIMITEI JACHCTBUS W3YyYCHHBIX NMPHOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOH HAa HMX
onucaHus (B TOM YHUCIE: CIIUJOMETP, TaTYMKHU MOJIO0XKEHUS, PACCTOSHUS U YCKOPEHUs, PaKeTa, 9XO0JO0T, OYKH,
nepucKor, ¢Goroarnmnapar, ONTHYECKUE CBETOBOJBI, CHEKTPOCKOI, J03UMETP, Kamepa BuibcoHa), MCIonb3ys
3HaHUS O CBOMCTBAX (hU3MUECKUX SBICHUN U HEOOXOAMMBIEC (PM3NIECKHE 3aKOHOMEPHOCTH;

HCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKU M3YUYEHHBIX TEXHUYECKUX YCTPOMCTB, U3MEPUTENBHBIX MpUOO-
POB M TEXHOJIOTMYECKUX MPOLIECCOB MPU PEUICHUH YUeOHO-TIPAKTUYECKUX 3ajay, ONTUYECKHE CXEMBI JUIs I10-
CTpOEHUS U300paKEHUH B IUIOCKOM 3€pKajie M COOMPAIOILEH JIMH3E;

MIPUBOANTHh TPUMEPHI (HaXOAUTh WH(OOPMAIMI0O O MpUMEpax) MPaKTHYECKOr0 HCIOIb30BaHUS (PU3HUECKUX
3HAHUI B MOBCEAHEBHOW KU3HU I oOecredeHus 0e30MacHOCTH MpU OOpallleHuu ¢ NpubopaMu U TEeXHUYE-
CKUMH YCTPOMCTBaMH, COXPAaHEHUS 3/10POBbSI M COOJIIOJICHUS HOPM HKOJIOTHYECKOrO TOBEACHUS B OKPYKal0-
el cpeae;

OCYILECTBIIATh MOMCK MH(pOpMaMM (HhU3nYecKoro cojaepkanust B VIHTepHETe, caMOCTOATENbHO (POpMyIupys
MIOMCKOBBIN 3a1poc, HAXOAUTH ITYTH OIPENENIEHUs TOCTOBEPHOCTH MOTYyYEeHHON WH(GOPMALlMK Ha OCHOBE MMe-
IOIIMXCS 3HAHUW U JTOTTOJTHUTEIHHBIX UCTOYHUKOB;



51. | 101 [[TToBTOpeHue, o606meHue. Pabora ¢ Tekcramu mmo Teme "CBero- 1
BbIC siBJICHUs"]]
102 [[TToBTOpenue, o6o6menue. Pabora ¢ Tekcramu o Teme "KBanTo- 1 1
Bas U siiepHas ¢pusuka" Mtorosast KOHTposIbHas pabotal]
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