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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o ¢u3uKe HA ypOBHE OCHOBHOT'O OOIIEro 00pa30BaHUs COCTABJICHA HA OCHOBE TOJIOKEHUH H
TpeOOBaHMI K pe3ylbTaraM OCBOCHMSI Ha 0a30BOM ypPOBHE OCHOBHOW 00pa3oBaTelbHOM MPOTrpaMMBL,
npezactaBiaeHHbX B PI'OC OO0, a taxke ¢ yuérom enepanbHoi pabodeii mporpaMMbl BociuTanus 1 Konnenmumn
TIpernoyiaBaHus yueOHoro npeamera «duznkay.

ConeprkaHue MporpaMMbl MO (U3MKE HAINpPaBJICHO HA (POPMUPOBAHHE €CTECTBEHHOHAYYHOM I'PaMOTHOCTH
o0ydJaromuxcsi W OpraHM3alio M3ydeHHs (U3MKU Ha JesITENbHOCTHOM OcHOBe. B mporpamme mo ¢usuke
YUHUTBIBAIOTCS BO3MOXKHOCTH Yy4eOHOTO Tmpernmera B peamu3aiuu tpedoanuii ®I'OC OOO k mimaHupyeMbIM
JIMYHOCTHBIM M METanpeMETHBIM Pe3yJibTaTaM OOY4YEHUs, a TAK)KE MEKIPEJIMETHBIC CBS3HM €CTECTBEHHOHAYYHBIX
y4eOHBIX TIPEIMETOB Ha YPOBHE OCHOBHOT'O 00IIIero o0Opa3oBaHusl.

[Iporpamma mo (U3MKE yCTaHABIMBAET paclpeleieHue y4eOHOro marepuana 1o rojxam oOydeHus (Io
Kjlaccam), NpeiaraeT HPUMEPHYIO IOCNIeI0BATEIbHOCTh HM3YYEHHSI TEM, OCHOBAaHHYIO Ha JIOTMKE pPa3BUTHUS
TIPEJIMETHOT0 COJIEPKAaHUSI U YU4ETE BO3PACTHBIX OCOOEHHOCTEH 00yJarommxcsl.

[Iporpamma 1o ¢u3Mke pazpaboTaHa C IEIbI0 OKa3aHHMs METOIUYECKON IOMOIIM YYUTENI0 B CO3JaHUH
paboueii mporpaMMebl IO y4eOHOMY MPEIMETY.

@dusnka SBISETCS CHCTEMOOOPA3YIOIIUM JUISi €CTECTBEHHOHAYYHBIX YYEOHBIX IIPEMETOB, ITOCKOJIBKY
(u3nuecKkre 3aKOHBI JIeKAT B OCHOBE IPOIECCOB W SBJICHWH, W3yd4aeMbIX XUMHEH, OHoiorueil, acTpoHOMHEH H
¢usnueckoii reorpadueii, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO KapTHHY MHUpa, MMPEAOCTaBIsieT Hanbosee sCHbIe
00pa3Ibl IPUMEHEHHsT HAYYHOTO METO/1a TIO3HAHUSI, TO €CTh CII0c00a MOMyYeHUs! JOCTOBEPHBIX 3HAHUM O MHPE.

OnHa ¥3 TaBHBIX 3aMad (U3MUECKOro 0Opa3oBaHUsi B CTPYKType oOmiero oOpa3oBaHUsl COCTOHUT B
(OpMHUPOBAaHUH €CTECTBEHHOHAYYHOH I'PAMOTHOCTH U MHTEpeca K HayKe Y 00y4arommxcs.

W3ydyenne ¢usnku Ha 0a30BOM YpPOBHE TMpeaoNiaraeT OBJIAJACHHE CIEAYIOIMMH KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOHIMMH €CTeCTBEHHOHAYYHYIO IPaMOTHOCTB!

HAYYHO OOBSICHSTH SIBJICHUS,
OLIEHMBATh U TIOHUMATh OCOOEHHOCTH HAyYHOT'O HCCIIE/I0OBAHUS;
HMHTEpHPETUPOBATh AaHHbIC U UCIIOIb30BATh HAYUHbIE JIOKA3aTEIbCTBA VIS TIOJy4EHHsI BBIBOJIOB.

Hemn wu3ydenuss (U3UKKM HAa YPOBHE OCHOBHOro o0Iiero ooOpa3oBaHusi orpezaeieHbl B Konueniuu
npernoziaBanust ydeoHoro mnpeamera «@Pusnkay B 0o0pazoBaTeNbHBIX oOpraHuzanusx Poccuiickoit denepaimu,
peaNn3yIonIX OCHOBHBIE 0011e00pa3oBaTe/bHbIC IPOrPaMMBl, YTBepKAEHHOH perenneM Komiernn Munucrepcrsa
npocsetenus: Poceuiickoit @enepanmu (nmporokoin ot 3 nexadpst 2019 r. Ne [TK4BH).

eau nzyyenns Gu3uKuU:
npuoOpeTeHne HHTepeca W CTPEeMJICHHS OOy4aloIUXCs K HAyYHOMY M3YYCHUIO NPHPOXBI, Pa3BUTHE HX
HHTEJUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH;
pas3BHUTHE TPEICTABICHUN O HayYHOM METOAE IMO3HAHUS M (HOPMHPOBAHHME HCCIIENOBATENBCKOrO OTHOLICHHS K
OKPYXKAIOILIUM SIBJICHUSIM;

(opMHpOBaHHE HAYYHOI'O MUPOBO33PEHHS KaK pe3y/IbTaTa U3y4eHHUsI OCHOB CTPOCHHUS MaTepyuu U GyHAaMEHTAIbHBIX
3aKOHOB (DU3UKH;

(bopMHpOBaHHE MPEACTABICHUH 0 POIN (PU3UKH T PA3BUTHS APYIHX €CTECTBEHHBIX HaYK, TEXHUKH M TEXHOJIOIHH;
pa3BUTHE MTPECTABICHUI 0 BO3MOXKHBIX chepax OyyIiel mpodheccnoHaIbHOM esITelbHOCTH, CBSI3aHHOM ¢ (PU3UKOH,
TIOATOTOBKA K JajibHEHIIEMY OOY4SHHUIO B 3TOM HaIlpaBJICHUH.

JdoctmkeHne OHTHUX ILenedl mporpaMMbl 1O (HU3MKE Ha YPOBHE OCHOBHOIO OOIIero o0pa3oBaHHs
o0ecreunBaeTCst PEIEHUEM CIIEAYIOINX 3a/a4:

IpHoOpeTeHNE 3HAHUN O TUCKPETHOM CTPOSHNH BEIIECTBA, O MEXaHNUECKHX, TEIJIOBBIX, JIEKTPUUECKIX, MATHUTHBIX
1 KBAaHTOBBIX SIBJICHUSIX;

IpuoOpeTeHNe yMEHU ONMUCHIBATE M OOBACHATH (PU3NUECKHE SBICHHS C NCTIONb30BAHUEM IONyUEHHBIX 3HAHWH;
OCBOEHHE METOJI0B PELICHHS ITPOCTEHIITNX pacyETHBIX 3aJa4 C UCTIOIb30BaHNEM (PU3UIECKUX MOENEH, TBOPUECKUX
1 TIPAaKTUKOOPHEHTUPOBAHHBIX 3a/1a4;

pa3BuTHE yMEHHH HaOMIOAAaTh TPUPOJHBIC SBIECHWS W BBIIONHATH OINBITHI, J1a0OpaTOpHBIE paboTBl U
9KCTIEPUMEHTAJIbHbIE UCCIIEAO0BAHNS C UCIOIb30BAaHNEM N3MEPHUTEIBHBIX PHOOPOB;

OCBOCHHE MPHEMOB pabOTHl ¢ MHPOpPMANIHEH (UINIECKOr0 COACPKAHUS, BKIIOUas HHPOPMAITHIO O COBPEMEHHBIX
JOCTI)KEHUAX (PU3MKH, aHATIM3 U KPUTHUECKOE OIIEHUBAHNE MH()OPMALIH;

3HAaKOMCTBO CO cdepaMHu TPOPECCHOHANBHON JEATENbHOCTH, CBSI3aHHBIMH C (U3UKOH, W COBPEMEHHBIMHU
TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha OCTIDKEHMAX (PU3MUECKOI HAYKH.

Ha uzydenue dusuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOT'O O0IIIEro 00pa3oBaHms OTBOAUTCS 238 4acoB:
B 7 kiacce — 68 wacos (2 yaca B Hezenmo), B 8 kiacce — 68 gacoB (2 waca B Henemo), B 9 knacce — 102 gaca (3 gaca B
HEJIeI0).

[IpennaraemMslii B mporpamMMe 1o Gpu3nKe MepedeHb JJabopaTOpHBIX padOT U OITBITOB HOCUT PEKOMEHAAaTeIIbHBIH
XapaxTep, yUWTedb JieJlaeT BBIOOP IPOBEJICHUS JIAOOPATOPHBIX PabOT M OMBITOB C YYETOM HHIUBHIYaTbHBIX



0COOCHHOCTEH O0YYAIOIMXCsl, CMHCKAa OSKCHEPUMEHTAIBHBIX 3aJaHUi, TNpeylaraeMbIX B paMKaX OCHOBHOTO
TOCYIapCTBEHHOI'0 9K3aMeHa 1o (u3uke.
COJAEPXKXAHUE OBYYEHUA

7 KJIACC
Pazgen 1. ®usuka u eé poJb B IO3HAHMM OKPY KAIOLEr0 MUPA.

®usnka — Hayka o mnpupoxpe. SBienuss npupoabl. Dusmueckne SBIEHHS: MEXaHHMYECKHE, TEIUIOBBIC,
QJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBEIC.

Ousnveckre BenuuuHBL. V3Mepenne ¢usmueckux BeaumyuH. Puzndeckre npuOopel. [lorpemrHocTh
n3MepeHnii. MexryHapo/iHasi cucremMa euHHII.

Kak ¢u3uka m npyrue ecreCTBEHHbIE HAYKH H3y4daroT NpUpoAy. ECTecTBEHHOHAayYHBIH METOJ MO3HAHUS:
HaOIO/IeHNe, TIOCTAHOBKA HAYYHOTrO BOIPOCA, BBIIBMIKEHHWE THIIOTE3, HKCIIEPUMEHT IO IPOBEPKE THUIIOTE3,
o0bsicHeHue HaOmoaemMoro seienust. Onrcanue GU3NUECKUX SIBJICHUI C TOMOIIBIO MOJIEIEH.

Jemoncmpauyuu.

1. MexaHuueckue, TEIUIOBBIE, JIEKTPHYECKNE, MATHUTHBIE, CBETOBBIC SIBIICHUSL.
2.  Owusnyeckre npuOOPHI ¥ MPOLeaypa MPSMBIX N3MEPEHUH aHAJIOrOBBIM U IIU(PPOBBIM MPUOOPOM.
Jlabopamopnovie padbomut u onvimol.
OmnpenesneHue NeHbl IeeHUs! MIKaIbl K3MEPUTEIBHOI0 PHOOopa.
W3mepeHne paccTosTHUH.
H3mepenune 00bEMa KUIKOCTH U TBEPAOrO Tea.
Omnpenenenue pa3MepoB MaJIbIX Tell.
I/I3MCpCHI/Ie TEMIIEPATYPhI IIPHU IMMOMOIIHU KUJAKOCTHOI'O TCPMOMETPA U JaTHUKA TEMIICPATYPHI.
[TpoBeseHre wHccCleNnoOBaHUs TI0 TPOBEPKE THUIOTE3bI: JaJbHOCTh TOJNETA IIAPUKA, ITyIIEHHOTO
TOPU30HTAJIBHO, TeM OOJIbIIe, YeM OOJIbIIIe BHICOTA ITyCKa.
Paznen 2. [lepBonayanbHble CBeJleHHsI O CTPOEHUH BelIeCTBA.
CTpOCHI/Ie BCIIECTBA: aTOMbI M MOJICKYJIbI, UX Pa3MEpPhI. OHI)IT])I, JOKa3bIBAIOIHE AUCKPETHOEC CTPOCHUE
BEILIECTBA.

JBxkenue yactull BemiectBa. CBs3b CKOPOCTH JIBUKEHHS YaCTHUL] C TeMIiepaTypoil. bpoyHoBckoe fBmXeHue,
auddysus. BzanmonelicTBie yacTHIl BELIECTBA: NPUTSDKEHUE U OTTAIKUBAHHE.

ArperaTHbIC COCTOSHHS BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W TBEPABIX (KPUCTAUTUYECKUX) Tedl.
B3anMmocBsi3p MEXIy CBOMCTBAMM BEIIECTB B PAa3HBIX arperaTHbIX COCTOSIHUSAX M HX ATOMHOMOJICKYISIPHBIM
crpoenreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBI.

Hemoncmpayuu.

1. HaGmoneHue OpOyHOBCKOIO JIBUKEHHSI.
2. HaGmonenue nudpdysuu.
3. HaOmoznenue siBieHni, 00BSICHAIOMNXCS IPUTSHKEHUEM HIIN OTTAIKUBAHUEM YacTHI] BEILECTBA.

Jlabopamopnsle pabomol u onsvimel.

1. Ouenka quamerpa aToMa METOIOM PSIJIOB (C uconb3oBanueM (ororpaduii).
2. OnbIThI 10 HAOJIO/ICHHIO TETUIOBOTO PACHIUPEHHS Ta30B.
3. OmbITEI IO OOHAPYKEHHIO NEUCTBUS CHII MOJICKYJISIPHOTO IPUTSDKEHHUSL.

Pazjaen 3. [IBuskenue u B3auMojaeiicTBUe TeJl.

Mexannueckoe IBWKeHHE. PaBHOMepHOE U HepaBHOMepHOe JBIkeHne. CkopocTb. CpeHsis CKOPOCTh MPH
HEpaBHOMEPHOM JABIXEHHHU. Pacuér myTn 1 BpeMeHH! JIBM)KEHHS.

SIBnenne nHepuMy. 3aKOH HHepIuK. B3anmozelicTBue Ten Kak IPUYMHA N3MEHEHHS CKOPOCTH JBKCHUS TEI.
Macca kak Mepa MHEpTHOCTH Tena. [ImotHocTh BemectBa. CBA3b INIOTHOCTH C KOJMYECTBOM MOJIEKYN B €IMHMIIE
00BEMa BeIecTBa.

Cmina Kak xapakTepuCTHKa B3ammoneiicTBus Ten. Cunma ynpyrocTd u 3akoH ['yka. M3mepeHme CHiel ¢
TIOMOIIBIO0 TUHAMOMETpa. SIBieHue TsAroTeHus u cuia TsokecTd. Cuia TSDKECTH Ha JIPYrux IulaHerax. Bec Ttema.
Hesecomocts. CroxxeHne Cuil, HaIpaBICHHBIX 10 OTHOHN mpsiMoil. PaBHOneWcTByromas cun. Cuma tpenus. Tpenne
CKOJIBKEHUS ¥ TPEHNUE MOKOsI. TpeHne B Mpupo/e U TeXHHKE.

Jemoncmpayuu.

HaOsmtoienne MexaHn4ecKoro JIBMKEHNS Tela.

M3mepenue ckopocTy NPSIMOIMHENHOTO JBUKEHUS.

HaOsmonienue siBieHs HHEPIIUHL.

Habnroenne n3MeHeHHs CKOPOCTH TIPH B3aUMOACHCTBHIH Tell.

CpaBHeHne Macc Mo B3aMMOJICHCTBHIO TEII.
. CnoxeHne cuil, HaNPaBJIEHHBIX 110 OJTHOM MPSMOIA.

adopamopnvle padomul u ONbLIMLL.
1. Ompenenenne CKOPOCTH PAaBHOMEPHOTO JBIDKEHHS (IIapuKa B IKUJKOCTH, MOJEIH 3JIEKTPUIECKOTr0
ABTOMOOMIIS U TaK Jaee).
Omnpenenenue cpegHeil CKOPOCTH CKOJIBKEHUs OpycKa MM IIapuKa 110 HAKIOHHOM TIOCKOCTH.
3. Omnpenenenne MIOTHOCTH TBEPIOTO TeNA.
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4.  OnbITHI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTD PACTHKEHUS (e OpMalin) MPY>KUHBI OT MPHI0KEHHOH CHIIBI.
5. OmnbITEL, JEMOHCTPUPYIONIME 3aBHCHUMOCTh CHIIBI TPEHHSI CKOJBKEHHMS OT Beca Tela M XapakTepa
COIPHUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. JlaBienue TBEPABIX TeJl, AKUAKOCTEH M Ta30B.

Jasnenune. CriocoObl yMEHBIICHUS M YBEIWUCHUS JIaBJIeHUs. J{aBiieHne rasa. 3aBUCUMOCTD JJaBJICHUS Ta3a OT
o0béma, TemrepaTypsl. Ilepemava pgaBieHHs TBEPABIMH TENaMM, JKHJIKOCTSIMH M Tra3amMu. 3akoH [lackais.
[THeBMaTHYeCKHE MAIIMHBL. 3aBHCHMOCTH JaBJICHHS JKAAKOCTH OT TIIYOMHBL. [ MIpocTaTHdecKuidl mapajokc.
CooOmmatommuecst cocysl. ['unpaBindecKkiue MeXaHu3MBbl.

ATmocepa 3emin u atmMmocdepHoe aBiieHne. [[pryrHbI CyIecTBOBaHMS BO3LYIIHON 00010uky 3eMutn. OIbIT
Toppuuenu. M3mepenue atMocdepHOoro AaBieHus. 3aBUCUMOCTb aTMOC(EpPHOTO TaBIICHUS OT BBICOTHI Ha/l YPOBHEM
Mopst. [Tpubops! [t u3MepeHust aTMOCc(hepHOro JaBICHUSL.

JlelicTBre KUIIKOCTH M Ta3a Ha MOrPY)KEHHOE B HUX Telo. BrITankuparomas (apxuMmenoBa) cuiia. 3aKoH
Apxumena. [InaBanue ten. BozgyxonnaBaHue.

Jemonucmpayuu.
3aBUCUMOCTh JIaBJICHUS Ta3a OT TEMIIEPATYpHI.
[lepenaua naBaeHUs )KUAKOCTHIO U Ta30M.
CooOmmatormmecs: CoCy/Ibl.
I'uapaBmuueckuii mpecc.
[IposiBieHue neicTBUS aTMOC(EPHOTO TaBICHUS.
3aBHCHMOCTh BBITAIKHUBAIOIIEH CHIIBI OT 00bEMa MOrpyKEHHOM YaCTH Teja U MFIOTHOCTH KHUIKOCTH.
PaBEHCTBO BBITAJIKMBAIOLIEH CUIIbI BECY BHITECHEHHOMN JKUIKOCTH.
VYcnoBue miaBaHus Tel: IUIABaHUE WM TIOTPYKEHUE TeNl B 3aBUCUMOCTH OT COOTHOIICHHUS TUIOTHOCTEH Temna
U SKAIKOCTH.
Jlabopamopnovie padbomut u onvimol.
HccnenoBanue 3aBUCMMOCTH Beca Tejla B BOZE OT 00bEMa MOrpyEHHON B JKUJIKOCTh YaCTH TeJa.
OmnpeneneHue BbITAIKUBAIOIIEH CHIIbI, IEHCTBYIOLIEH Ha TEJO0, NOrPYKEHHOE B AKHUJKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CHJIbI, JEUCTBYIOLIEH HA TEJNO B KUIKOCTH, OT MAaCChl TeJIa.
OmnbITE], AEMOHCTPUPYIOLINE 3aBUCUMOCTD BBITAJIKMBAIOIIEH CHIIBI, ACHCTBYIOIIEH HA TEI0 B )KUAKOCTH, OT
00bEMa MorpyKEHHOM B )KUIAKOCThH YACTH TeJIa U OT IUIOTHOCTH YKUJKOCTH.
5. KoncTpynposanue apeoMeTpa WM KOHCTPYUPOBAHUE JIOJKU U ONpeeleHne e€ rpy30noabEMHOCTH.

Paznen S. PaGora n MomiHOCTh. JHEprus.

Mexanunueckas paboTa. MOILIHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HaKJIOHHAs IUOCKocThb. [IpaBmio paBHOBecus perdara. [IpuMenenue
IpaBWJIa PaBHOBECHs pblyara K Oyoky. «3omotoe mpaBwiio» Mmexanuku. KIIJl mpocteix mexanusmoB. IIpoctslie
MEXaHU3MbI B OBITY M TEXHUKE.

Mexannueckast »Heprus. Kunermueckas U IOTeHIMaibHas dHeprus. llpeBpaiieHne OAHOrO BHIA
MeXaHUYIECKON SHEPTUH B IPYTroi. 3aKOH COXPAaHEHHsI SHEPI UM B MEXaHHKE.

Hemoncmpavyuu.

1. Ilpumepsl MPOCTHIX MEXAHU3MOB.

Jlabopamopnsle pabomol u onsvimel.

1. Omnpenenenne paGoThI CHIIBI TPEHUS IPU PABHOMEPHOM JBIKEHUH TeJa MO TOPU30HTAILHON TOBEPXHOCTH.
2. MHccnenoBanue yciaoBuil paBHOBECHS pbluara.

3. Uszmepenne KII1J] HaKIOHHO#H IIOCKOCTH.

4. U3ydyeHne 3aKOHA COXPAHEHUS MEXaHUUECKON YHEPTHH.

N~ WNE

el NS

8 KUIIACC
Pasgen 6. TenioBbie IBJICHUS.

OCHOBHBIE TIOIOKEHUST MOJIEKYIIPHO-KHHETHIECKON TEOPUH CTPOSHHUS BelecTBa. Macca i pa3Mepsl aTOMOB
1 MOJIeKyIT. OTBITHI, TIOATBEPKAAIOIINE OCHOBHBIE MTOJI0KCHUS MOJICKYIAPHOKIHETHIECKON TEOPHH.

Monenu TBEPAOTO, KHUIKOTO U Ta3000pa3HOTO COCTOSHHUM BemiecTBa. Kpucrammmdaeckrne u aMopQHEBIE Terna.
OOBsCHEHNE CBOWCTB T'a30B, JKUAKOCTEH 1 TBEPIBIX T HA OCHOBE MOJIOKEHUI MOJICKYISIPHO-KUHETHIECKON TEOPHH.
CMaumnBaHNE U KalTWUIPHBIC SBICHUS. TelIoBoe pacumpeHne 1 cKaThe.

Temmneparypa. CBsi3p TeMIEpaTypsl CO CKOPOCTHIO TEIDIOBOTO ABIDKEHHS YaCTHIL. BHYTpEHHSS YHEPTHS.
Crioco0bl M3MEHEHWs BHYTPCHHEH OSHEPTHH: TeIUTolepenada W COBEpIIeHHE paloThl. Bumel Temmorepenadn:
TEIUTONPOBOTHOCTh, KOHBEKIIUS, H3ITyICHHE.

KommgectBo TermnoTsl. Y aenpHas TEIIOEMKOCTD BEIIECTBA. TeII000MeH 1 TeIUIOBOE paBHOBECHE. Y paBHEHHE
TeroBoro Oamanca. [ImaBrmeHme W OTBepIeBaHHME KPHUCTAJUIMIECKUX BEIIECTB. YAeTbHAs TEIUIOTA IUTABIICHUS.
[MapoobpazoBarne u koHAeHcarws. Vcmaperne. Kurenwe. VYnuenbHas Terora mapooOpa3oBaHUS. 3aBUCHMOCTH
TEeMIepaTyphl KUIIEHHUS OT aTMOC(HEPHOT0 JaBIICHHSL.

Bnaxunocts Bo3yxa.

DHeprus TOIUIUBa. Y IeTbHAS TEIIOTa CTOPAHUSL.

[puaIumer padotsl TerwmoBbix meurateneidi KIIJ[ temmoBoro nuratens. TeroioBele MBUTATeNH W 3alllWTa
OKpYXalouei cpenbl.



3aKoH COXpaHEHHMs ¥ MPEBPAIICHNS SHEPTUH B TEIUIOBBIX MpoIeccax.
Jemoncmpayuu.
Ha0monenne 6poyHOBCKOTO ABHKECHHUS.
HaGmonenue nuddysnn.
HaOumonenue siBieHmid cMaulBaHMs ¥ KAITMUISIPHBIX SIBJICHHH.
HaGmonienue TeroBoro pacmpeHus Tedl.
W3meneHne naBieHus ra3a Mpy U3MEHEHUN 00bEMa M HATPEBAHUH WITH OXJIAXKICHHUH.
[IpaBuiia u3MepeHus TEMIIEPaTypHI.
Buner Teronepenayn.
Oxutax<ieHne 1py COBEPIICHUH padoTHI.
HarpeBanue ripu coBepiieHHH pabOThl BHEIIHUMH CHIIAMHU.
10 CpaBHeHHUe TeIT0EMKOCTEH Pa3InYHBIX BEIIECTB.
11. HabmroneHue KUIEHMSI.
12. HaGmosieHue IOCTOSTHCTBA TEMIIEPATypPhI ITPHU TUIABJICHUH.
13. Mopenu TerIoBbIX JBUraTeNei.
Jlabopamopnovie pabomut u onvimol.
OnBITHI IO OOHAPYKEHUIO IEWCTBHS CHIT MOJIEKYJISIPHOTO TIPUTSHKEHHS.
OmBITHI IO BBIPAIIMBAHMIO KPUCTAIIIIOB IOBAPEHHOM COJIM MITH caxapa.
OnbITh IO HAOJIOICHUIO TEITOBOIO PACIIUPEHNUS Ta30B, )KUJIKOCTEH U TBEPABIX TEIl.
Omnpenesnenue qaBieHUs BO3ayXa B OasIOHE HINPUIIA.
OnbIThl, JIEMOHCTPUPYIOLIME 3aBHCHMOCTh [JaBIICHUS BO3JyXa OT ero o0bEMa ¥ HarpeBaHusl WIH
OXJIAXKACHUA.
6. IlpoBepka rurnoressl JIMHEHHOH 3aBUCUMOCTH JUTMHBI CTOJIOMKA JKUJIKOCTH B TEPMOMETPUYECKON TPYOKe OT
TEMIIEPATYPhI.
HabnroieHre n3MeHeH s BHyTPEHHEH SHEpruH Tejla B pe3ylbTaTe TEIIonepe/iaui U padoThl BHEITHUX CHIL.
HccnenoBanue siBICHUs TEIUIOOOMEHA MPU CMEITMBAHUH XOJIOAHOW ¥ TOPSTYEH BOJIBL.
OmnpejesneHne KOJUUYECTBA TEIUIOTHI, TTOJYYEHHOIO BOJION MPH TEINIOOOMEHE C HarpeThiM METalTNueCKUM
LUIMHAPOM.
10. Ompenenenue yaenbHOH TEIUIOEMKOCTH BEIIECTBA.
11. HccnenoBaHue mporecca UCTIapeHus..
12. Ompenernenne OTHOCUTEIBLHON BJIQXKHOCTH BO3yXa.
13. Omnpenenenue ynenbHON TEIUIOTHI IJIABICHUS JbIA.

Paznes 7. dnekTpuyeckre 1 MATHUTHbBIE SIBJICHUS.

Onextpuzanus Ten. [IBa poza »lIeKTpUUecKUX 3apsnoB. B3anmopeiicTBue 3apsukeHHbIX Tell. 3akoH KysoHa
(3aBHCHMOCTb CHJIBI B3aUMOJICHCTBHS 3apSKEHHBIX TEJ OT BEJTMUMHBI 3apsIIOB M PACCTOSHUS MEKAY TEIaMH).

Onektpudeckoe moje. Hanpsok€HHOCTh JIeKTpUUecKoro moss. IIpHHIMIT Cyneprno3HIK 3JIEKTPUIECKUX
moJiel (Ha KaueCTBEHHOM yPOBHE).

Hocurenu snexTpudeckux 3apsAaoB. DIeMeHTapHbIN anekTpudeckuid 3apsa. Ctpoenue aroma. [IpoBogHuku u
JIMJIEKTPUKH. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOro 3apsija.

OJeKTpUYecKHi TOK. YCIIOBUSI CYILIECTBOBAHUS JIEKTPUUECKOro TOKAa. VMCTOYHMKM MOCTOSIHHOI'O TOKA.
JleHcTBUS 3IEKTPUUECKOr0 TOKa (TEIIOBOE, XUMUIECKOE, MarHUTHOE). DJIEKTPUUECKUI TOK B KHIKOCTAX U razax.

Onextpuueckas 1enb. Cuna Toka. DiekTpuyueckoe HampspkeHne. ColpoTHBICHHE TMPOBOAHUKA. Y IENBHOE
comnpoTuBiIeHHE BemecTBa. 3akoH Oma i ydactka nenu. IlocnmemoBaTenbHOE M MapaiuieIbHOE COEAMHEHHE
TIPOBO/IHUKOB.

PaGoTta u MOITHOCTH 2JEKTpHUYECKOro Toka. 3akoH J[koymsa—JleHia. DaeKTpudecKie Menu U MOTpeOuTenn
AIEKTPHYECKOi SHEepruH B ObITy. KOpoTKOE 3aMBIKaHIE.

[TocTostHHBIE MarHUTHI. B3anMoselicTBrE MOCTOSHHBIX MarHUTOB. MarautHoe nose. MarautHoe nosne 3emMiiu
W ero 3HaueHue i Ku3HU Ha 3emue. OmelT Opcerena. MarHWTHOE TMOJE 3JIEKTPUYECKOro Toka. [Ipumenenme
JIEKTPOMArHUTOB B TEXHHKE. J[eficTBME MAarHUTHOI'O MTOJIsl HA TPOBOIHHUK C TOKOM. DJIEKTPOJBHUTATEIIb IIOCTOSHHOTO
ToKa. Mcnonb30oBaHUE 3JEKTPOABUTATENEN B TEXHUUECKUX YCTPOMUCTBAX U HA TPAHCIIOPTE.

Omnprter @apanes. SBnenue snekrpoMarauTHON nHAyKiun. [Ipasmno Jlenma. DnekTporeneparop. CrnocoOs!
TIOTYYEHHS SJIEKTPUIECKON SHEPTUU. DIEKTPOCTAHIINH Ha BO30OHOBIISIEMBIX HCTOUHUKAX SHEPTHUH.
Jemoncmpayuu.

DNeKTpU3aIs TE.
JIBa posa 2IEeKTpUUECKHX 3apsi/I0B M B3aUMOICHCTBUE 3aPSKEHHBIX TEI.
VYeTpoicTBO U AEWCTBHE IEKTPOCKOMNA.
DrekTpocTaTndecKast NHIYKIIHSL.
3aKOH COXPAHEHHMS STEKTPUIECKUX 3apsIIOB.
ITpOBOHUKY 1 TUAITIEKTPUKH.
MopnennpoBaHue CHUIIOBBIX JIMHUH 3JIEKTPHIECKOTO MOJIS.
VlcTOuYHNKH TTOCTOSIHHOTO TOKA.
JleHcTBUS 2IEKTPUUECKOT 0 TOKA.
10 DIEKTPUIECKUI TOK B JKUAKOCTH.
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11. Ta3o0BbIif pa3ps.
12. V3mepenue CHIIBI TOKA aMIIEPMETPOM.
13. N3mepenue »IeKTpHIECKOr0 HAMPSKEHUSI BOILTMETPOM.
14. PeocraT u Mara3uH COIPOTUBIICHHH.
15. BzaumoseiicTBHE ITOCTOSIHHBIX MarHUTOB.
16. MonenupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUs ITOTIOCOB MarHuTa.
17. MonenupoBaHie MarHUTHBIX TIOJIEH IOCTOSIHHBIX MarHUTOB.
18. OmsiT Dpcrena.
19. MarHuTHOE IT0JIe TOKa. DJICKTPOMAaTrHHT.
20. JleficTBMEe MarHUTHOT'O TOJISI HA TIPOBOJIHUK C TOKOM.
21. DnekTponBUraTeNnb NOCTOSHHOTO TOKA.
22. VccnenoBanue siBICHUSI SJIEKTPOMArHUTHON MHTYKIIWH.
23. Omeiter Dapanes.
24. 3aBHCHMOCTH HAIPABJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUI €ro BOSHUKHOBEHHSI.
25. DnekTporeHepaTop MOCTOSHHOIO TOKA.
Jlabopamopnovie padbomut u onvimol.
OnbITHI IO HAOJIOCHUIO SJIEKTPU3ALINH TEJT HHIYKIUEW U ITPU CONPUKOCHOBEHHUH.
HccnenoBanne neicTBUS IIEKTPHYECKOrO MOJIsl HA IPOBOJAHUKH U TUAJICKTPUKH.
COopka ¥ mpoBepKa padOThI AIEKTPUUECKOH LIS MTOCTOSIHHOTO TOKA.
W3mepenne u peryupoBaHHUE CUITbI TOKA.
N3Mmepenue u peryanpoBaHue HaNPSKEHUS.
HccnenoBanne 3aBHCUMOCTH CHIIBI TOKA, WJIYIIErO 4epe3 PEe3UCTop, OT CONPOTHBICHUS pPE3UCTOpa U
HAaIpsHKEHUsI HA PE3UCTOpE.
7. OHLITLI, JACMOHCTPUPYIOIHUE 3aBUCUMOCTDE JJICKTPHUUYCCKOI'O COINPOTHUBJICHUA INMPOBOJHHMKA OT €ro AJIMHBI,
TUTONIA M TIONIEPEYHOr0 CEYCHHUS U MaTepuala.
8. IlpoBepka npaBuiia CIOXKEHUs HATIPSDKEHUH TPH TIOCIIEI0BATEILHOM COSIMHEHHUHU JIBYX PE3UCTOPOB.
9. [IlpoBepka nmpaBuiia Jyisi CUJIbI TOKa NIPH MapAJUICIILHOM COSAMHEHNHU PE3UCTOPOB.
10. Omnpenenenue pabOTHI HIEKTPUYECKOr0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
11. OmpeneneHne MOUTHOCTH JIEKTPUIECKOTO TOKA, BBIACTAEMOI HAa PE3UCTOPE.
12. HMccnenoBaHue 3aBUCHMOCTH CHIIBI TOKA, UIYLIET0 Yepe3 JIAaMIIOUKY, OT HAIPSDKEHUS Ha HEH.
13. Ompenenenune KI1J] narpesarens.
14. VccnenoBaHue MarHUTHOI'O B3aUMOJCHCTBUS IIOCTOSTHHBIX MarHUTOB.
15. M3ydeHue MarHUTHOTO MOJI OCTOSHHBIX MArHUTOB IPU MX OOBEIUHEHUH U PA3IEICHUH.
16. HccnenoBanue OelCTBUS DIEKTPUYECKOI0 TOKA HA MATHUTHYIO CTPEIIKY.
17. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCUMOCTh CHJIBI B3aMMOJCHCTBHUS KaTYLIKA C TOKOM W MarHuTa OT CHJIbI
TOKA U HaIIPaBJIECHMS TOKA B KaTyIIIKe.
18. M3zydeHue neficTBUS MarHUTHOT'O TIOJIS HA IIPOBOAHHUK C TOKOM.
19. KouctpyupoBaHue 1 U3ydeHHE PAOOThI AIEKTPOBUIATEIS.
20. Uzmepenune KIIJ{ anexTpoaBUraTeibHON yCTAHOBKH.
21. OmbITHI 10 UCCIEIOBAHUIO SBICHUS 3JIEKTPOMATHUTHON MHIYKIMU: HCCIeOBaHNE U3MEHEHUI 3HAYECHHS U
HAaIpaBJIeHNs] HHAYKIIMOHHOI'O TOKA.

SoarwNE

9 KJIACC
Paszgen 8. Mexanndeckue siBJeHHuS.

Mexannueckoe [BwkeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTh MEXaHHYECKOTO
IBIDKEHH. PaBHOMepHOEe MpsAMONuHEHoe ABIKeHHEe. HepaBHOMepHOe mpsMmonuHeiiHoe nBmkeHne. CpemHss u
MT'HOBEHHAS! CKOPOCTb TeJla IPH HEPABHOMEPHOM JIBHKEHUH.

VYckopenne. PaBHOyckopeHHOE psiMonuHeitHoe nBmkenne. CBoboaroe magaenne. Omnerter ["ammmes.

PaBHOMEpHOE MBIKEHHUE 1O OKPYKHOCTU. llepmon n wactora oOpamienus. JImHeitHAs U yrioBast CKOPOCTH.
[leHTpOCTpEMHUTENTLHOE YCKOPEHNE.

Ilepsriii 3akon Hetotona. Bropoit 3akon Hetorona. Tperuit 3akoH HetoToHa. [IpyuHLIMI CyTIEpIIO3ULIMM CHIL.

Cuia ynpyroctu. 3akoH I'yka. Cuia TpeHUsS: CHila TPEHHS CKOJBKEHHUS, CHUJIa TPEHUS TOKOS, IPYTHE BUJIBI
TPEHMS.

Cuita TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHHS. Y CKOPEHHE CBOOOIHOTO MaieHus. J{BmKeHne MIaHeT BOKPYT
Comnma. [lepBas kocMuueckas CKOpocTb. HeBECOMOCTh 1 TIEPETPY3KH.

PaBHOBecne mMatepuaabHOM TOYKH. AOCOMOTHO TBEPAOE Teno. PaBHOBecne TBEPAOTO Tela ¢ 3aKpeIUIEHHON
OCbIO BpallleHusl. MomMeHT cuibl. LleHTp TskecTu.

Wmmnynse tena. Vi3smenenne uMitynbea. IMITynbe crbl. 3aKOH COXpaHeHHUS UMITYJIbca. PeakTHBHOE IBIKEHUE.

Mexanndeckast pabota 1 MOIIHOCTE. PaboTta cuil TsbKeCTH, ynpyroct, TpeHus. CBs3b SHEPTUH U PadOTHI
[lorennmanbHas sHeprus Tenxa, NOAHATOrO HaJl MOBEPXHOCTHIO 3eMiu. [loTeHIManbHas YHEPrusl CKaTON MPYKHHBL.
Kunernueckas sueprus. Teopema 0 KHHETHYECKOH SHEPIUH. 3aKOH COXPaHEHHsI MEXaHUIECKON SHEPTUH.

Hemoncmpayuu.

1. HaOmoneHne MEXaHHYECKOTO JBIKEHUS Tella OTHOCUTEIBHO Pa3HbIX TEJ OTCUETa.
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CpaBHeHHe ITyTel ¥ TPaeKTOPUH JBIKEHUS OJTHOTO U TOTO XK€ Tela OTHOCHTEIIFHO pa3HbIX TeJ OTCUETA.
W3mepenne cKkopoCTH M yCKOPEHHS TIPSIMOJIMHEHHOTO ABKEHHUS.

HccenenoBanne Mpu3HAKOB PABHOYCKOPEHHOT'O JIBIKCHUSI.

HaOmonenue aBrKeHUs Terna 1Mo OKPYKHOCTH.

HaOmonenne Mexannueckrx sIBICHUH, MPOUCXOIIINX B cucTeMe oTcuéra « Teexka» npu e€ paBHOMEPHOM
1 YCKOPEHHOM JIBIKCHUH OTHOCHTEIIFHO KaOuHeTa (pru3nKu.

3aBUCHMOCTh YCKOPEHHSI TeJa OT MACChI Tella M ICHCTBYIOIIEH Ha HEro CHJIBI.

HaGumonienue paBeHcTBa CHIT TIPU B3aUMOZEHCTBUH Tedl.

V3meneHue Beca Telna Mpu yCKOPEHHOM JIBUKEHHH.

[epenaua uMItynbca npy B3aUMOJICHCTBUH TeEIT.

[Ipeobpa3oBaHust SHEPTUH NIPHU B3AUMOJICHCTBHH TEII.

CoxpaHeHHe UMITyJIbCa TIPH HEYIIPYTOM B3aUMOJICHCTBHH.

CoxpaHeHHe UMITyJIbca TP a0CONIOTHO YIPYrOM B3aHUMOIECHCTBUH.

HaOumtonienue peakTHBHOTO JIBH)KEHHSI.

CoxpaHeHHre MeXaHW4eCKOH YHEPrHH MPU CBOOOIHOM MaJICHNH.

CoxpaHeHre MeXaHW4eCKON SYHEPTUH MPH JIBM)KEHNH TeJla 10| ISWCTBUEM MPY>KUHBI.

Jlabopamopnovie padbomut u onvimol.
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Pa3gen 9. Mexanuueckue Ko1e0aHus U BOJIHbI.
KonebarenbHoe paBmxeHne. OCHOBHbIE XapakTEPUCTHKU KOJEOAHWIl: TEpUOJ, 4YacToTa, AaMILIATYJA.

KoHcTpyHpoBaHue TpakTa Juls pa3roHa U JalbHEHIIero paBHOMEPHOTO IBHKEHHUS [IIAPUKA UITH TEICKKHI.
OrnpenieneHne cpe/iHei CKOPOCTH CKOMbKEHHUs OPYCKa MM TBIDKCHHS IIAPHUKA 110 HAKIOHHOW TIIOCKOCTH.
OrmpenieneHne yCKOPEHHUS Tela MPH PABHOYCKOPEHHOM JIBHYKCHUH 110 HAKIIOHHOHN MIOCKOCTH.
HccnenoBanue 3aBUCHMOCTH ITYyTH OT BPEMEHH TIPH PABHOYCKOPEHHOM JIBIDKEHUH 0€3 HaualIbHOH CKOPOCTH.
[IpoBepKa rUIMOTE3bI: €CITH MPU PABHOYCKOPEHHOM JIBHKCHHH 0€3 HAauaIbHON CKOPOCTH MYTH OTHOCSTCS KaK
pan HEYETHBIX HHuCCII, TO COOTBCTCTByIOH_II/IC HpOMe)KyTKI/I BPEMCHU OJIMHAKOBEI.

HCCHC}IOBaHI/Ie 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBXCHUA OT CHUJIBI HOPMaAJIbHOI'O JaBJICHUA.

Onpenencare Ko3hGUIHEHTa TPEHUS CKOIBKEHUSL.

Onpenenenue >kECTKOCTH MPY>KUHBL.

Onpenenenre padOThl CUIbI TPEHUS IPYU PABHOMEPHOM JIBIKCHUH TeJla 10 TOPU30HTAIBHOM TOBEPXHOCTH.
Omnpenesnenue padoThl CHIIbI YHOPYrOoCTH MpPU TOABEME Tpy3a C HCIOIb30BAHHEM HEIMOJBIKHOTO U
[IOABUIKHOTO OJIOKOB.

W3zydenue 3akoHa COXpaHEHUS SHEPTUH.

MaTteMaTHuecKuii U MPYKUHHBIA MasTHUKA. [IpeBpalienne sHepriuy mpu KojaedaTeIbHOM JIBIKEHHN.

3aryxatomue KosneOanus. BbiHyxneHHole koneOanusi. Pesonanc. Mexanunueckue BoiHbl. CBoiicTBa

MEXaHMYeCKUX BOJH. [IpomonpHBIC W TOmepeyHble BOMHBL. JITMHA BOJTHBI U CKOPOCTh €€ pachpOCTpaHEHHS.
MexaHuueckue BOJIHBI B TBEPAOM Tel€, CEHCMUUYECKHUE BOJIHBI.

3ByK. ['poMKkoCcTh 3BYyKa 1 BbIcOTa TOHA. OTpaxkeHue 3Byka. MHppa3ByKk U yIbTpa3ByK.

Hemoncmpavyuu.

o wnE

HaGmtonenue koneGaHuii Tell 1O ACHCTBUEM CHIIBI TSKECTU U CHITBI YIIPYTOCTH.
HaGumtonenue konebanuii rpy3a Ha HUTH M HA MIPYXKHUHE.

Habnronenue BEIHYKIEHHBIX KOJIEOAHUH U pe30HAHCA.

PacnipocTpanenne npofoabHBIX U TOMEPEUHBIX BOJIH (Ha MOZIEIHN).
HaOsmtonienne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTBHI.

AKyCTUYeCKH pe30HAHC.

Jlabopamopnuvie padomut u onvimoi.

SouarwNE

OmnpeneneHue 4acToThl U IEpHoa KoebaHUi MaTeMaTHIECKOI0 MasiTHUKA.

OmnpeneneHne 4acToThl 1 Iepruoja KojaeOaH!i MPYKNHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH ITEPHOAA KOTeOaHUH MOBEIIEHHOTO K HUTH IPy3a OT JUIMHBI HUTH.
HcenenoBanne 3aBUCHMOCTH IIEPHOAA KOIEOAHUH MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.

[IpoBepka HE3aBHCUMOCTH NeproAa KoJaeOaHui rpy3a, MOIBEIIEHHOTO K HUTH, OT MacChl Ipy3a.

OmBITHI, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh MEPHOAA KONeOaHUI MPYKUHHOTO MasiTHUKA OT MacChl Ipy3a "
JKECTKOCTHU MIPY>KUHBI.

W3mepenne yckopeHHs: CBOOOTHOTO MaICHHUSI.

Paznen 10. DieKTpoMarHuTHOE MOJ€e U JIEKTPOMATHUTHbIE BOJTHBI.

DJEeKTPOMAarHuTHOE TI0Je. ODJEKTPOMAarHUTHbIE BOJMHBI. CBOMCTBA »IEKTpOMAarHWTHHIX BonH. [llkama

OJIEKTPOMATrHUTHBIX BOJIH. Hcnons3oBanue OJIEKTPOMArHUTHBIX BOJIH JIJIA COTOBOI CBSI3H.

OnexkTpoMarauTHas mpupoaa ceera. CkopocTs cBeTa. BonHoBbIE CBOICTBA CBETa.

Hemoncmpayuu.

1.
2.

CBoiicTBa AIIEKTPOMATHUTHBIX BOITH.
BomHOBEIE cBOMCTBA cBETA.

Jlabopamopnsvie padbomut u onvimol.

1.

HBY‘IGHI/IG CBOICTB QJICKTPOMArnMTHBIX BOJIH C IIOMOIIBIO MOOHIIEHOTO TCJ'[C(i)OHa.

Pa3nen 11. CBeToBbI€ SIBJICHUS.



JlyaeBast Monenb cBera. Mcrounnku cBera. [IpssmonuHelinoe pacrpoctpanenue cseta. 3atMennss ConHna u
Jlynsl. Otpaxenue cera. Ilmockoe 3epkano. 3aKOH OTpa)KEHHUs CBETA.

[Ipenomienue cBera. 3akoH mpesomieHHs cBera. [lonHoe BHyTpeHHee OTpakeHHe cBeTa. lcrmonmb3oBaHue
TIOJTHOT'0 BHYTPEHHETO OTPAKEHHSI B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B snmH3e. OnTHyeckas cuctema (horoammapara, MUKPOCKONA W Tejeckomra. a3 kak
oInTHYecKasl cucreMa. bian30pykocTh U 1aTbHO30PKOCTb.

Paznoxenne Genoro ceera B criektp. OnbiTel HetoToHa. Ciio’keHne CrieKTpaibHBIX 1BETOB. Jucrepcus cera.
Jemoncmpavyuu.
[IpsimonuHelHOe pacipocTpaHEHHE CBETA.
OtpakeHue cBera.
[Tonyuenne n300pa)KeHUH B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienue caera.
OnrTuyeckuii CBETOBO/.
Xon myueit B cobuparoliei JTuH3e.
Xop nyueil B pacceuBaroleit JuH3e.
[Monmyuenne n300pa)KeHUH € ITOMOIIBIO JIMH3.
[MpuHumn neiictBus oToarnmapaTa, MUKPOCKOIIA U TEJIECKOIa.
10 Mognens rnasa.
11. PasnokeHue O€NOro cBera B CIICKTP.
12. Tlomy4yenue Oexoro cBeTa NpH CIOKEHNH CBETA PA3HBIX I[BETOB.
Jlabopamopnovie pabomut u onvimol.
HccnenoBanue 3aBUCUMOCTH yIila OTPayKEHHUsI CBETOBOT'O JTy4a OT YIJia NaJICHUsL.
H3ydeHne XxapakTepUCTHK N300paXkeHHs peIMeTa B IIIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH yIila MPEJIOMIICHUS] CBETOBOT'O JIyda OT yriia MajieHHs Ha IPaHUIE «BO3TYyX—
CTEKJIO.
[Tonydenune n300paskeHuil ¢ IOMOIIBIO COOUPAOIIICH JTHH3HI.
Omnpenernenne GOKYCHOr0O pacCTOSIHUSI U ONTHYECKON CHIIBI COOMPAIOIIEH JINH3BI.
OMBITHI 110 Pa3JIOKEHUIO OEIOro CBETA B CIEKTP.
OnBITHI 110 BOCHIPUATHIO [IBETA NPEAMETOB IIPH MX HAOJIOACHUH Yepe3 LBETOBbIC (DHIIBTPBL
Pa3ne.11 12. KBaHTOBBIC SIBJICHUS.
Omneitel Pesepdopaa u rianerapHast MoJielib aroMa. Mojienb aroma bopa. Mcnyckanue u norsomieHue cBera
atomoM. KBauTbI. JIMHEuaThIE CIIEKTPHI.

PagnoaktuBHOCTh. Anb(a, Oera- M ramma-uznydenus. CTpoeHue atoMHOro siapa. HykioHHass Mojenb
aTOMHOro siipa. M3oromnel. PannoaxkrusHele npeBpatuenus. [lepuos nomypacnana aTOMHBIX s7€Ep.

SnepHble peakunu. 3aKOHbI COXPAHEHHs 3apsI0BOIO U MAacCOBOIO YMCEN. DHEPIusi CBsI3U aTOMHBIX sJiep.
CBs3b Macchl 1 3Hepruu. Peakunu cuaTe3a u aeneHus syep. Merounuku sueprun CosHIa 1 3BE31I.

SnepHas sHepreTuka. [{eicTBYs paJuOaKTUBHBIX U3JyYEHUI Ha JKUBbIE OPraHU3MBbI.
Hemoncmpavyuu.

CrexTpbl U3Iy4eHHs U MOTJIOMICHHS.

CrexTpbl pa3InyHbIX Ia30B.

CriexTp BoOpoOa.

Habnronenue TpexoB B kamepe Bubcona.

PaGota cuérunka HOHU3UPYIOUTNX H3ITYdEHHH.

Peructpanust n3aydeHus: IPUPOAHBIX MUHEPATIOB M IPOAYKTOB.
Jlabopamopnuvie padomut u onvimoi.
1. HabmtoneHue CIUIONIHBIX ¥ TMHEHYIATBIX CHEKTPOB M3ITydEHHSL.
2. MHccnenoBanue TpeKoB: U3MEPEHUE SHEPTUH YACTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusim).
3. M3amepenue pagroakTUBHOTO (hOHA.

IloBTOPHTEIHHO-00001IAI0IMIT MOAYJIb.

[ToBTOpUTENHHO-0000IMAIOINY MOIYIh TPEIHA3HAYCH IS CHCTEMATH3aldd M OOOOIICHHS MPEIMETHOTO
COJIEpKaHMs 1 OIIBITA JIEITEITbHOCTH, MPUOOPETEHHOTO IPH U3Y4EHUN BCETo Kypca (PM3HKH, a TAKKE ISl TOATOTOBKH
K OCHOBHOMY TOCYZIapCTBEHHOMY 3K3aMeHY IO (prU3HKe Al 00YJIarONIXCsl, BRIOPABIINX STOT YUICOHBIH MPEIMET.

[Ipn w3yueHWH MAHHOTO MOAYJS PEATM3YIOTCSl M CHCTEMATH3MPYIOTCS BHJBI AEITEIBHOCTH, Ha OCHOBE
KOTOPBIX O0ECHeunBaETCs JOCTIDKEHNE TPEAMETHBIX M METanpeJMETHBIX IIaHUPYEMBIX PE3ylIbTaToB OOyUCHUS,
(opMupyercs ecTeCTBEHHOHAYYHAasi TPAaMOTHOCTB: OCBOGHHE HAYYHBIX METO/I0B MCCIIECIOBAHMS SIBICHUN MPUPOIBI U
TEXHHKH, OBJIa/ICHNE YMEHUSIMH OOBSICHATH (pU3nNUecKue SBJICHUS, TPUMEHSS MOIydCHHbIE 3HAHMS, PelIaTh 33 a4H,
B TOM YHCJIE€ KAUECTBEHHBIE U SKCIIEPUMEHTAIIbHBIE.

[TprHOMIMATBHO AESTEIBHOCTHBIN XapaKkTep JaHHOTO pasJiesia peal3yeTcst 3a CUET TOro, YTO 00yJaroIIHecst
BBITOHSAIOT 3a/IaHMsI, B KOTOPBIX UM MpEIaracTcs:

Ha OCHOBE TTOJIYYEHHBIX 3HAHMH PAcIlO3HABATh M HAYYHO OOBSACHATH (PU3UUECKHE SIBICHUS B OKPY)KAIOIICH
TIPUPO/IE 1 TIOBCEAHEBHOM KHU3HU;

WCIIONIb30BATh HAYYHBIE METObBI HCCIeI0BAHMS (DU3NUECKUX SIBJIICHHH, B TOM YHCIIE ISl IPOBEPKH THUIOTE3 U
TIOTYYEHHS] TEOPETUUECKHUX BBHIBOIOB;
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OOBSCHSTH HAyIHBIE OCHOBBI HAN0O0JIEE BaXKHBIX JOCTIKCHUI COBPEMEHHBIX TEXHOJIOT Ui, HAIPUMEp, TIPAKTUIECKOT 0
HCIIOJIb30BAaHUS PA3JIMYHBIX UCTOYHUKOB HEPIMU Ha OCHOBE 3aKOHA IIPEBPAILCHUSA U COXPAHECHUS BCEX U3BECTHBIX
BUJIOB DHEPIUU.

IINTIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIETO OBPA30OBAHUA

W3yuenne Gu3MKKM Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HAMPABICHO HA JTOCTHKEHHE JTHIHOCTHBIX,
MeTanpeMETHBIX U MPEJAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

B pesynprate m3ydeHus (U3MKM Ha YpOBHE OCHOBHOrO 00Iero oOpa3oBaHMs y oOydaromerocsi OymayT
chopMHUPOBAHBI CIIETYIONINE THYHOCTHBIC PE3YIbTAThI B YACTH:

1) naTproTHYecKOro BOCIIMTAHNUS

- IIPOSIBJICHUE UHTEpeCca K UCTOPUU M COBPEMEHHOMY COCTOSIHUIO POCCHICKOI (hM3NUeCcKoil HayKu;

- IEHHOCTHOE OTHOILIEHHE K JIOCTHKEHHUSIM POCCUMCKUX y4EHBIX-(DU3NKOB;

2) rpakKIaHCKOI0 H TyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSI:

- TOTOBHOCTh K AKTHBHOMY YYacCTHIO B OOCY)KJEHUH OOIIECTBEHHO 3HAYMMBIX U ATHYECKHX MPOOJIEM, CBSI3aHHBIX C
MIPaKTHYECKUM TIPUMEHEHHEM JIOCTIKEHUH (PU3UKH;

- 0CO3HaHHE BAYKHOCTU MOPAJIbHO-OTHYECKHUX MPUHIIUIIOB B JIEITEIILHOCTH YUEHOT0;

3) 3cTeTUYECKOr0 BOCIIUTAHMS

- BOCIIPUSITHE ICTETHYECKUX Ka4deCTB (PU3NUECKON HAayKu: €€ TapMOHHUYHOIO MOCTPOCHUsSI, CTPOrOCTH, TOYHOCTH,
JIAKOHUYHOCTH;

4) IEeHHOCTH HAYYHOT'0 MO3HAHHUS:

- OCO3HaHHE IIEHHOCTH (U3MUYECKOH HAYKHM KaK MOIIHOrO HMHCTPYMEHTA IIO3HAHHs MHpa, OCHOBBI Pa3BHUTHS
TEXHOJIOTUH, BayKHENIIEH COCTABIISIOIIEN KYIbTYPBI;

- pa3BUTHE HAYYHOI JTF0003HATEIBHOCTH, UHTEpPECa K HCCIIeI0BATEIBCKOM ACATeIbHOCTH;

5) dopMupoBaHus Ky/JIbTYPBI 310POBbS H SMOLHOHAIBHOIO 0JIATONIOJIYY S :

- OCO3HAHME LIEHHOCTH 0e30macHOro odpasa >KM3HH B COBPEMEHHOM TEXHOJIOIMYECKOM MHpPE, BXHOCTH MPaBUII
0e301acHOro MOBEJCHNU Ha TPAHCIIOPTE, Ha JIOPOrax, ¢ 3JICKTPUYCCKUM U TEIUIOBBIM 000pYJOBaHHEM B JOMAIHUX
YCIIOBHSAX;

- c(OpMHUPOBAHHOCTH HaBbIKa pe(IeKCHH, NMPU3HAHUE CBOErO MpaBa Ha OMMOKY M TaKOro k€ IpaBa y IPYroro
YeJI0BeKa;

6) TPy10BOr0 BOCIMTAHMSA:

- aKTUBHOE yJaCTHE B PELICHUM MPAKTUUECKUX 3a/ad (B paMKax CeMbH, 00pa3oBaTeIbHONW OpraHW3alliH, TOpoja,
Kpasl) TEXHOJIOIMYECKOH 1 COLMAIbHOM HAIPaBICHHOCTH, TPEOYIOIINX B TOM YHCIe U (GU3MUECKUX 3HAHMI;

- HHTEpeC K NPaKTHYECKOMY H3Y4EHHUIO IPOPECCHH, CBSI3aHHBIX ¢ (PU3UKON;

7) 3K0JI0rH4eCKOro BOCIIMTAHUS:

- OpHEHTALMs Ha INpUMEHEHHe (M3MYECKMX 3HAHMI Ui pelIeHHs 3ajad B 00JacTH OKpPYXKAIOIEeH cpesl,
IUTAHUPOBAHMUS TTOCTYIIKOB U OLIEHKH UX BO3MOKHBIX TTOCIECTBUI JUIsl OKPYKAIOILEH Cpesibl;

- 0CO3HAHHE III00ATBHOT0 XapakTepa KOJIOTHYECKUX MPOOJIeM U IyTel UX pelIeHus;

8) amanTanmuyu K M3MEHSIOLIMMCS YCJIOBUSIM COLMAJILHON U IPUPOIHON cpeabl:

- TOTPeOHOCTh BO B3aUMOJICHCTBHUU IIPU BBIMOJHEHUH HCCIIEAOBAHUM M MPOEKTOB (PM3MYECKOW HANpPaBICHHOCTH,
OTKPBITOCTH OTBITY U 3HAHUSM JPYTHX;

- TIOBBIIIIEHHE YPOBHSI CBOEH KOMITETEHTHOCTH Yepe3 MPAKTHUECKYIO JIeTEbHOCTB;

- HOTpeOHOCTh B ()OPMHUPOBAHHM HOBBIX 3HAHWH, B TOM 4YHcle (OPMYIMpOBaTH WJCH, IOHSTHUS, TUIOTE3BI O
¢u3ngeckux 00BEKTaxX U SIBICHUAX;

- 0CO3HaHME JIePHUIUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00nactu (pusukwy;

- IUTAHUPOBAHNE CBOETO Pa3BUTHUS B IPUOOPETEHUN HOBBIX (PM3MUIECKUX 3HAHMM,

- CTpEMJICHHE aHAJIN3UPOBATh W BBIBIATH B3aMMOCBSI3M TIPHPOABI, OOIIECTBA M JKOHOMHKH, B TOM 4YHCIIE C
WCTIONIb30BAHNEM (PM3UIECKUX 3HAHNI;

- OIIEHKAa CBOWX JIEHCTBUI ¢ YIETOM BIMSHUSA HA OKPYKAOIIYIO CPEAY, BOSMOKHBIX TI00aTBHBIX MOCIIEACTBUH.

METANPEAMETHBIE PE3YJIbTATbBI

B pesymbpTate ocBOeHM IporpaMMEI IO (PU3HKe Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHuUs Y 00yJaroIerocs
OynyT chopMHUpPOBAHEI MeTANPeIMeTHbIE Pe3yabTaThl, BKIIOYAIOIINE IT03HABATEIbHBIC YHUBEPCANbHBIC yIcOHBIC
NEUCTBUS, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC y4eOHBIC ICHCTBUS, PETYIATHBHBIC YHHBEPCAIbHBIC ydIcOHBIC
JIEUCTBUS.



Ilo3naBaTenbHBIC YHUBEPCAIbHBbIC y4eOHbIe AeiicCTBUS

Ba3oBble n1oruyeckne geiicTBUs:

BBISIBJISATH U XapaKTEePU30BATh CYIICCTBEHHbIC MMPU3HAKNA 00BEKTOB (SBICHUIA);

YCTAHABIHMBATh CYIIIECTBEHHBIN MPU3HAK KIACCU(PHUKAIINK, OCHOBAHHMS U1l 000OIICHHS U CPABHEHHS,

BBISIBJISAITH 3aKOHOMEPHOCTH U MPOTHBOPEUHS B PACCMATPUBACMBIX (haKTax, TAaHHBIX U HAOIIOICHHUSIX, OTHOCSIIIUXCS K
(bU3UYECKUM SIBJICHUSIM;

BBISIBJISATH MPUYHUHHO-CIICICTBEHHBIC CBS3U TPH M3y4eHUH (HH3MYECKHUX SIBJICHHH M MPOIECCOB, AENATh BHIBOIBI C
HCTIONB30BAaHUEM JISAYKTHBHBIX W WHIYKTUBHBIX YMO3AK/IIOYCHHH, BBIIBUIATh THIOTE3bI O B3aMMOCBS3SX
(bHU3UYECKUX BETHYNH;

CaMOCTOSITENIbHO BBIOMpATh CMOCO0 pelieHUs ydeOHON (Gu3nueckol 3amauu (CpaBHEHHE HECKOIbKHUX BapHaHTOB
pelieHus1, BEIOOp Harboee MOAXOMSIIETO ¢ YIETOM CAMOCTOSITEITBHO BBIICICHHBIX KPUTCPHER).

Ba3oBble uccienoBaTelibCKHe IeiCTBUS

HCIIONB30BaTh BOIPOCHI KaK MCCICIOBATEIbCKHIA HHCTPYMEHT TO3HAHNS,

MPOBOJIUTH IO CAMOCTOSTEHHO COCTABICHHOMY TUIAHY OIBIT, HECIOXKHBIH (DH3MICCKUN SKCIICPUMEHT, HEOObIIOE
uccrenoBanue HU3MICCKOro SBICHUS;

OIICHHUBATh HA MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(OPMAIMIO, TMOTYYCHHYIO B XOJC HCCIEIOBAHHS MM
9KCIIEPUMEHTA;

CaMOCTOSTENILHO (hOPMYIHPOBATh O0OOIIEHHST M BBIBOABI 10 Pe3yJibTaTaM IPOBEAEHHOIO HAOIIOACHHS, OIbITa,
HCCITIeTOBAHNS;

MPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee Pa3sBUTHE (PU3UUCCKUX MPOIIECCOB, & TAKKE BBIABUTATH MPEITIOIOKCHHUS
06 UX pa3sBUTUHN B HOBBIX YCIOBUAX U KOHTCKCTaX.

Pa6ora ¢ undopmanmeii:

NPUMEHSITh Pa3InuHbIE METO/IbI, ”HCTPYMEHTBI U 3aIIPOCKI TIPH MOKCKE U 0TOOpE MHPOPMAIMHU WIIN JIAHHBIX C Y4ETOM
NIPE/ITIOKEHHON yueOHO# (hu3nueckoii 3a1aum;

aHaJIM3MPOBATh, CUCTEMATH3UPOBATH U MHTEPIIPETUPOBATh HHPOPMAIIMIO PA3JIMYHBIX BUJIOB U ()OPM IPEICTABIICHUSL;
CaMOCTOSTENILHO BBIOMPATH ONTUMANIbHYIO (OPMY IpEACTaBICHHsS MHPOPMAIMU U WUIIOCTPUPOBATh peliacMbie
3a/1aui HECIIOKHBIMH CXeMaMHU, AuarpaMMaMu, HHOHM rpaKoi 1 MX KOMOMHAILIMSIMH.

KoMMyHHKaTHBHBIE YHHBEpCAJIbHbIE YUeOHbIE HeiiCTBUSI:

B X07ie 00CYXeHHs yueOHOro marepuana, pe3ylbTaToB JabopaTOpHBIX padOT W MPOEKTOB 3a7aBaTh BOMPOCHI 110
cyliecTBy oOCyXJaeMol TeMbl W BbICKAa3bIBaTh WHJEH, HALlCJICHHbIC Ha pEHICHHE 3a/aud M TOJIepPIKAHUE
0J1aroyKeJIaTeaIbHOCTH OOIIEHNS,

COTIOCTABJISITh CBOM CYXKICHUS C CY)KACHUSIMH JIPYTHX YYACTHHKOB JMANIOra, OOHAPYKHUBATh PA3JIMUME U CXOACTBO
TO3UITUH;

BBIpQXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPE/ICTABISITH PE3YJIbTATHI BBIMOIHEHHOTO (PM3MYECKOrO OIbITa (IKCIIEPUMEHTA, UCCIIEI0OBAHUSI, IPOCKTA);
MOHUMATh M WCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYAJIbHON paOOThl MPU PEIICHUHA KOHKPETHOMN
(busnyecKoii poodIeMbI;

MIPUHUMATD IIeIM COBMECTHOM JIeATEIbHOCTH, OPIraHU30BbIBATh JICUCTBUS MO €€ JOCTHIKEHUIO: PaCIIPE/ICNsATh POIIH,
00CyX/IaTh POLIECCHI M PE3YIBTAThl COBMECTHOM paboThI, 0000IIaTh MHEHHSI HECKOIBKUX JTFO/ICH;

BBIMOJHATH CBOIO YacTh PAa0OTHI, IOCTHUrash KAYeCTBEHHOI'O PE3yJabTaTa MO CBOEMY HAIMPABICHUIO M KOOPIUHUDPYS
CBOM JICHCTBHSI C IPYTMMHU YICHAMU KOMaH/IbI;

OLICHMBATh KA4YeCTBO CBOEr0 BKJIaJa B OOLIMH MPOAYKT 1O KPUTEPHUSIM, CAMOCTOSTENHHO C(HOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aHUMOJICHCTBUSL.

Pery1siTuBHbIe YHUBepcAJIbHbIE yUeOHbIe 1eHCTBUS

Camoopranu3anus:

BBISIBIISITH TIPOOJIEMBI B )KN3HEHHBIX M YIEOHBIX CUTYalUsIX, TPEOYIOIINX /TSl peIIeHns] PU3NIeCKUX 3HaHUI,
OPHEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPHHATHS PEHIeHUH (MHAWBUIYAIbHOE, MPUHATHE PELICHUs B TPYIIIE,
TIPUHSTHE PELICHUH TPYIIION);

CaMOCTOSITENTLHO COCTAaBIISATh ANTOPUTM pEIICHHST (U3MUYECKOM 3a/1aud WM TUIaHA HCCIEA0BAHUS C YUETOM
HMEIOIINXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh NpeJyiaraeMble BApUAHThI PEIICHN;
JIeTIaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJ1b, SMOIMOHAIBHBII HHTELIEKT:

JIaBaTh aJICKBATHYIO OLIEHKY CUTYalluu M TpeJyIarath IiaH e€ N3MEHEHHS;



OOBSCHITH NPUYUHBI TOCTYKEHUS (HEIOCTIDKEHHS) PE3yAbTaTOB AEATEIbHOCTH, JaBaTh OIEHKY MPHOOpETEHHOMY
OIIBITY;

BHOCHUTBH KOPPEKTHBEI B JIEITEIHHOCTH (B TOM YUCIIE B XOJ] BBIMOIHEHUS (PU3UUECKOTO MCCIICAOBAHMUS WU TIPOCKTA)
Ha OCHOBE HOBBIX 0OCTOSITENIHCTB, N3MEHHBIINXCSI CUTYALMH, YCTAHOBJICHHBIX OMNOOK, BO3HUKIINX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3y/bTaTa LI U YCIOBUM;

CTaBUTH ce0s Ha MECTO JIPYroro 4ejoBeKa B XOJE CIOpa WIM AMCKYCCHHM Ha HAYYHYIO TeMY, IOHMMAaTh MOTHUBHI,
HaMepeHMs U JIOTHKY JApPYyroro;

NIPU3HABATh CBOE IPABO HA OMIMOKY NP PEIICHUH (HU3MYECKHX 33Ja4 WM B YTBEPKICHUSIX Ha HaydHbIC TEMBI U
TaKoe K€ IIPaBo APYroro.

HNPEJMETHBIE PE3YJIbTATbBI

K xoHmy oOydenusi B 7 KJacce MpeMETHbIE pe3yJbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpPaXKaTh
c(hOpMUPOBAHHOCTH y 00YHAIOIIUXCSI YMEHHH:
WCIIONIb30BaTh IMOHTHS: (PM3MYECKHE W XMUMHUYECKHE SIBJICHMS, HAOJIO/CHUE, HKCIIEPUMEHT, MOJENb, THIIOTE3a,
eIMUHMIBI  (U3MYECKUX BEIIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUSI BellecTBa (TBEPIOE, IKHIKOE,
razoo0pa3Hoe), MEXaHH4YeCKOe JBIKEHHE (PaBHOMEpHOE, HEpaBHOMEpHOE, IPAMOIMHEHHOEe), TpPaeKTOpHs,
paBHOzeHcTBYOIAs cuia, AedopMarus (ynpyras, IIacTUYecKas), HEBECOMOCTh, COOOIIAIOIINECS COCYIbI;
paznuyath siBreHus (AudQy3usi, TEIIIOBOE JBMKEHHE YaCTHUI] BEIECTBA, PABHOMEPHOE JIBIKEHHE, HEPABHOMEPHOE
JIBIDKEHUE, UHEPLHS, B3aUMOJICHCTBHE TEJl, paBHOBECHE TBEP/BIX Tell C 3aKPEIUIEHHON OChbI0 BpalleHHs, Tiepeaada
JIaBJICHUS] TBEPIBIMHM TEllAMH, JXHIKOCTSMH M ra3amM, atMoc(epHOe NaBlieHWe, IUIaBaHHE TeJ, MPEBPAIICHHS
MEXaHHYECKOU 3HCpFI/II/I) ITO OMMCAHUIO UX XaPaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIHUX TaHHOC
(dusnueckoe sBICHHE;
pacrio3HaBaTh IPOSIBJICHUE W3YYEHHBIX (DU3NUECKHUX SIBIICHHH B OKPYKAIOIIEM MHpE, B TOM 4Hcie (U3UUecKue
SIBJICHUS B IIPUPOJE: IPUMEPHI IBUKEHMSI C Pa3IMUHBIMU CKOPOCTSIMU B JKUBOM U HEKUBOM NPUPOAE, ACHCTBUE CUIIbL
TPEHHUs B IPUPOAE U TEXHHUKE, BIUSHUE aTMOC(HEPHOI0 JaBICHUS Ha JKMBOH OPraHU3M, INIaBaHHUE PhIO, pbIuary B TeJe
YeJI0BeKa, P 3TOM NEPEeBOJAUTH MPAKTUYECKYIO 33/auy B yUeOHYI0, BBIICISATh CYIIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)
(bu3MUeCKUX SBICHHH;
OIMCBIBATh M3YYCHHbIC CBOICTBA Tel M (M3MYECKUE SBJICHMS, MCIONb3Ys (PU3MUYECKHe BEIMYMHBI (Macca, 00bEM,
IUIOTHOCTb BEILECTBA, BPEMs, ITyTh, CKOPOCTb, CPEHSsI CKOPOCTh, CHJIa YIPYrOCTH, CHJIA TSXKECTH, BEC TENa, CHIIa
TpeHHs, JaBjieHHe (TBEPAOro Teia, KUAKOCTH, Ia3a), BBITAJIKUBAIOLIAS CHIIA, MEXaHH4Yeckas paboTra, MOIIHOCTb,
IUICYO CHJIBI, MOMEHT CHJIbI, KOD()(ULIMEHT IOJEe3HOro NEHCTBHS MEXaHM3MOB, KMHETHYECKas M NOTCHLHAIbHAs
SHEPIusi), IPU ONHCAHUM MPABUIBHO TPAKTOBATH (DM3MUYECKHUI CMBICI MCIIOIb3YEMbIX BEIMYMH, HX 0003HAYECHUS U
eIMHULB! (PM3MYECKUX BEIMYHMH, HAXOAUTH (HOPMYJIBI, CBSI3BIBAIOIINE TaHHYIO (M3MYECKYIO BENHMUYMHY C APYTUMHU
BEJINYMHAMH, CTPOUTH IPahUKN U3YIEHHBIX 3aBUCUMOCTEH (DU3MUYECKHUX BEJIUYHH;
XapaKTepHU30BaTh CBOICTBA Tell, PU3NUECKHE SBICHHUS 1 IPOLIECCHI, HCIIOJIB3Ys PaBHIIA CIIOXKEHHUS CHIT (BIOJIb OJHOM
npsiMoit ), 3akoH ['yka, 3akon [lackais, 3akoH Apxumesa, MpaBUIIo paBHOBECHS pbyara (0J10Ka), «30JI0TOe TIPABHUIION
MEXaHHUKH, 3aKOH COXPAaHEHUs MEXaHHMYECKON SHEPIHH, IPH ATOM J[aBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA W
3aMUChIBATh €0 MATEMATUIECKOE BBIPAKEHMUE;
OOBSCHATH (hpU3MUECKUE SIBICHHS, NPOLECCH M CBOMCTBA TeNl, B TOM YHCIE M B KOHTEKCTE CHUTYyallMil MPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BHIIBIATH IPHUMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBsICHEHNE N3 1—2 TOrnYecKux
IIaTr0B C ONOPOH Ha 1—2 U3y4eHHBIX CBOMCTBA (DU3MUECKHX SBICHUM, ((U3NUECKHX 3aKOHA WIIH 3aKOHOMEPHOCTH;
peniaTh pacyéTHbIC 3a0a4t B 1—2 IEHCTBUSL, HCIIONIb3Ys 3aKOHBI M (POPMYJIbI, CBA3BIBAIOIINE (PU3NUECKIE BETHINHBL:
Ha OCHOBE aHAJIM3a yCIIOBHS 3a/1a4M 3aIMChIBATh KPATKOE YCIOBHUE, TTOJICTABIIATEH (PU3NUECKHe BEMUINHbI B ()OPMYITbI
U TIPOBOAWTH PACU€Thl, HAXOAWTH CIIPABOYHBIE MJAaHHbIC, HEOOXOAWMBIC [UI pEIIeHUs 3a7ad, OIECHUBAThH
PEATUCTUIHOCTD MOTYYEHHOH (PU3UUECKOI BEITUYMHBI;
pacIio3HaBaTh IIPOOJIEMBI, KOTOPBIE MOKHO PEIINTh IPH MTOMOIIN (PU3NUECKUX METO/I0B, B OIMCAHUN HCCIICAOBAHUS
BBIJICTISITE TIPOBEPSIEMOE TIPEATNON0KEHHE (THIOTE3Y), pa3indaTh M MHTEPIPETUPOBATH MOIYUCHHBINH PE3yIbTaT,
HaXOJUTh OIIMOKH B XOJI€ ONbITA, JIeNaTh BBIBOJBI 11O €0 Pe3yabTaTaM;
MIPOBOJUTE OIBITHl TIO0 HAOMIONEHWI0 (PU3WYECKUX SBICHUH WIH (U3UUECKUX CBOWCTB Tel: (OPMYITHUPOBATH
TIpOBEpsIEMbIE TIPEIIONIOKEHNS, COOMPATh YCTAHOBKY M3 MPEATI0KEHHOTO0 000pYAOBaHMS, 3alMCHIBATE X0/ OTBITa 1
(OpMyIHPOBATH BEIBOJIBI;
BBIMOJHATH TPSIMBIE HM3MEPEHUs pPACCTOSHUS, BPEMEHH, MAacchl Tena, O00BEMa, CHIBI W TEMIIepaTypel C
WCTIONIb30BAHUEM AHAJIOTOBBIX M IHU(POBBIX MPHOOPOB, 3aMMCHIBATh IOKa3aHMS MPUOOPOB C y4ETOM 3aJlaHHOMN
aOCOIOTHO MOrPEeNTHOCTH U3MEPEHHH;
TIPOBO/INTH MCCIIEIOBAHUE 3aBHCHUMOCTH OIHON (DM3MUYECKOW BEIMYMHBI OT JPYroil C HMCHOJNB30BAHHEM IPSIMBIX
n3MepeHnii (3aBUCHMOCTH ITyTH PAaBHOMEPHO JABIKYIIETOCS Tela OT BPEMEHH JBIDKEHHS Tela, CHIIBI TPEHUS
CKOJIBKEHHUSI OT Beca Tejla, KayecTBa 0OpaOOTKM MOBEPXHOCTEH TeNl M HE3aBUCHMOCTH CHIIBI TPEHHS OT IUTOLIA M
COTIPUKOCHOBEHHS TEJ, CHIIBI YIIPYTOCTH OT YAJIHMHEHHS NPYXKHHBI, BBITAJIKUBAIOIICH CHITBI OT 00bEMa MorpyxEHHOM
YaCTH TeNa M OT INIOTHOCTH JKU/IKOCTH, €€ HE3aBUCUMOCTH OT TUIOTHOCTH TeJla, OT TITyONHBI, Ha KOTOPYIO IIOTPYKEHO



TEJI0, YCIIOBHMM IUIaBaHUS TeJ, YCIIOBHH PaBHOBECHS pbluara M OJIOKOB), y4acTBOBATh B IUIAHUPOBAHMM Y4eOHOTO
WCCIIE/IOBAHMS, COOMpaTh YCTAHOBKY W BBIIOJIHATH W3MEPEHUs, Clelys NpPEUIOKEHHOMY IUIaHy, (PUKCHPOBATH
Pe3yNbTaThl TIOMYYEHHON 3aBUCHMOCTH (DM3MUYECKUX BEIMUUH B BHJE TPEUIOKEHHBIX TaOJIUII ¥ TpauKOB, AENaTh
BBIBOJIBI T10 pe3yJbTaTaM UCCIIE0BAHUS,

TIPOBO/INTH KOCBEHHBIE M3MEPEHUs (PU3NUECKNX BEIMYMH (IFIOTHOCTH BEIIECTBA JKUAKOCTH W TBEPJOTO Teja, CHia
TPEHUsS CKOJIBKEHUs, IaBJICHNUE BO3/1yXa, BBITAIKUBAIONIAsl CHIA, ICHCTBYIOIIAs Ha MOTPYKEHHOE B KUAKOCTD TEIIO,
KO9((HUIMEHT MOJIE3HOTO JACHCTBUSI MMPOCTHIX MEXAHU3MOB), CIEYS TIPEUIOKEHHON MHCTPYKIUH: ITPH BBITIOIIHEHUT
H3MepeHni coOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY U BBIYUCIISITH 3HAUYCHHE NCKOM OH BEJTMUUHBL;

co0JTI0/1aTh MTPpaBMIIa TEXHUKH OE30ITaCHOCTH IIpU padoTe ¢ 1abopaTopHBIM 000PYIOBAHHEM;

yKa3bIBaTh TPHUHIMIIBI JICHCTBUSI NPUOOPOB M TEXHWYECKUX YCTPOMCTB: BECHL, TEPMOMETP, THHAMOMETD,
COOOIIAIOIINECS] COCYIbI, OAPOMETp, phIUar, MOBIKHBIM U HETIOIBMKHBIH OJIOK, HAKJIOHHASI TUTOCKOCTH;
XapaKTepru30BaTh MPHUHIMIBI ACHCTBUSI M3YUYSHHBIX IIPHOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOW Ha MX OMHCAHUS
(B TOM 4YHCIIE: TIOIIUITHUKY, YCTPOHCTBO BOJIOIIPOBO/IA, THAPABINIECKHI IIPECC, MAHOMETP, BBICOTOMED, TIOPITHEBOH
HACOC, apeOMETp), MCIONb3ysl 3HAHUS O CBOMCTBAX (PM3MUYCCKHUX SIBJICHUN M HE0OXOmUMbIC (U3NYCCKUEC 3aKOHBI U
3aKOHOMEPHOCTH;

TIPUBOANTH TPUMEPHI (HAXOANUTH HHPOPMAIIMIO O MPUMEPAX) MPAKTHYECKOr0 HCIIOIb30BaHUs (PM3HYECKUX 3HAHUH B
TIOBCETHEBHOW KM3HM JUIsl OOecriedeHus Oe30MacHOCTH MpH OOpalleHHd C MpuOOpaMu M TEXHUUYECKHMHU
YCTPOWCTBAMH, COXPAHEHHMSI 37I0POBbSI M COOJIO/ICHHSI HOPM DKOJIOTMYECKOr0 TIOBEJICHHUS B OKPYKaIOIIEH Cpeie;
OCYIIECTBIISITH OTOOP MCTOYHMKOB MH(popManuy B MIHTEpHETE B COOTBETCTBUU C 33J]aHHBIM MOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIONIMXCS 3HAHWH M MyTEM CPaBHEHUS Pa3IMuHBIX MUCTOYHUKOB BBHIIEISTH MH(OPMAIMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUMBON M MOXKET OBITh HEJIOCTOBEPHOM;

UCTIOJIb30BaTh IIPU BBINIOJIHEHWN YYE€OHBIX 33JlaHiil HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3NUEcKOro copepiKaHusl,
CIpaBOYHbIE MATEPHAJIBI, peCYpChl ceTr MHTepHeT, BiaaeTh NpuéMaMu KOHCIIEKTUPOBaHHs TEKCTa, peoOpa3oBaHus
UH(OPMALIMK U3 OIHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

cO3/1aBaTh COOCTBEHHbIC KpATKHE NMHUCbMEHHbIE M YCTHBIE COOOIICHUS HA OCHOBE 2—3 MCTOYHHMKOB MH(OpMaIMN
(u3MUeCcKoro cojiepKaHus, B TOM 4YHCIE MYOJUYHO JAENaTh KPAaTKUE COOOIICHUsI O pe3yjibTaTax MPOEKTOB HIIH
y4eOHBIX HCCIIEOBAaHUM, MPH TOM T'PAMOTHO MCIOJIB30BAaTh W3yYCHHBIH MOHSATHHHBIN ammapar Kypca (DU3UKH,
COIPOBOXK/ATh BBICTYIUIEHUE TIPE3EHTALIUCH;

IIPY BBIIOJHEHUN y4eOHBIX MPOEKTOB M HCCIICNOBAHMI paclpeleNnsaTh O0S3aHHOCTH B IPYINIE B COOTBETCTBUH C
[IOCTaBJICHHBIMU 3a/la4aMy, CIICAUTH 3a BHIIIOIHEHUEM ILIaHa NeHCTBUIL, aieKBaTHO OLICHUBATh COOCTBEHHBIH BKIAL
B JIEATEIbHOCTD I'PYIIIbI, BEICTPAaUBATE KOMMYHUKATHBHOE B3aMMOJICHCTBUE, YIUTBIBASI MHEHHUE OKPYKAIOIIHX.

K xonHmy oOydenusi B 8 KJiacce npeqMeTHble pe3y/ibTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPa)KaTh
c(OpPMHUPOBAHHOCTh y OOYUAIOIIUXCSI YMEHH:
HCIIONB30BATh IMOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE ABMKEHHE aTOMOB M MOJIEKYJI, arperaTHble COCTOSHHS
BEILECTBA, KPUCTAJUIMYECKHE W aMOp(HBbIC Tella, HACHIIICHHBIH M HEHACHILICHHBIH Iap, BJIAKHOCTb BO3/yXa,
TeMIlepaTypa, BHYTPEHHs SHEprHs, TEIUIOBOW JBHIAaTeNb, 3JEMEHTAPHBIN 3JIEKTPHUYECKHN 3apsl, dJIEeKTPUYEcKoe
T0JIe, TPOBOAHHUKHU M AUDJIEKTPHUKH, IOCTOSHHBIN JIEKTPUIECKHI TOK, MaTrHUTHOE I10JI€;
pa3nuyaTth SBICHHS (TEIUIOBOE DACIIMpEHHEe M C)KaThe, TeIulolepenaya, TEIUIOBOE PaBHOBECHE, CMadyHMBaHUE,
KalWUIAPHBIE SBJICHMS, WCIIApEHHe, KOHJIGHCALWs, IUIaBICHHE, KpHCTAIM3alus (OTBeplIeBaHHE), KHUIICHHUE,
Teruronepenaya (TeIUIONPOBOIHOCTh, KOHBEKLMS, HW3JIy4E€HHE), DJICKTPU3alUs Tell, B3aMMOJCHCTBHE 3apsJioB,
JeHCTBHS DIEKTPUYECKOr0 TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOCHCTBHE MAarHUTOB, EHCTBHE MarHUTHOTO MOJIS HA
MIPOBOJIHUK C TOKOM, SJIEKTPOMAarHWTHAsI HHIYKIHA) TI0 OIIMCAHHUIO UX XapPAaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIIHMX JaHHOE (pU3UUECKOe SBICHHE;
pacro3HaBaTh NPOSIBICHHE M3YYEHHBIX (DM3UUECKUX SIBICHUH B OKPYXKAIOIIEM MHUpE, B TOM YHCIE (H3UYSCKUE
SBJICHHS B IIPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KAIMJUISPHBIC SBICHHUS B NPHPOIE, KPHUCTAIUIBI B HPHUPOJE,
mnydenne ConHna, 3aMep3aHre BOAOEMOB, MOpCKHE Opm3bl, 00pa3oBaHHWE pOCHl, TyMaHa, WHEs, CHera,
SIIEKTPUYECKUE SBICHHS B aTMocdepe, 3JIEKTPHYECTBO JKUBBIX OPraHM3MOB, MarHUTHOE moie 3eMiH, Apeid
TIOJTFOCOB, POJIb MAarHUTHOTO ITOJIS JUIS JKU3HM Ha 3emile, MOSPHOE CHSHHE, IPH 3TOM IEPEBOJUTH MPAKTHYECKYIO
3a/avy B yueOHYIO, BBIICIATE CYIIECTBCHHBIC CBOWCTBA (TIPU3HAKN) (PH3UYECKUX SBIICHUM;
OIMCBHIBATh W3yYCHHBIC CBOWCTBA Tel M (PU3MUECKHE SBICHHMS, MCIONB3Ys (PU3NYECKUE BEIMYUHBI (TeMIepaTypa,
BHYTPEHHSISI SHEPrHs, KOIMYECTBO TEIUIOTHI, YIelbHas TEIUIOEMKOCTbh BEIECTBA, yHelbHas TEIUIOTA IUIaBIICHHS,
yIenbHas TeIUIoTa MapooOpa3oBaHuMs, yIeldbHas TEIJIOTa CrOpaHHs TOIUIMBA, KOd()(OHULIHMEHT MOIE3HOTO NeHCTBUS
TEIUIOBO MAIIMHBI, OTHOCHUTEIbHAs BJIAXKHOCTH BO3IYXa, DICKTPUUYECKHH 3apsl, CHIa TOKA, OSJIEKTPUYECKOE
HanpsDKEHUE, CONPOTHBIICHHWE IIPOBOJHMKA, YIACIBHOE CONPOTHBICHHE BEIIECTBa, padoTa M MOLIHOCTB
JIEKTPUUYECKOTO TOKa), MPH ONUCAHUM TPABHIBHO TPAKTOBATH (DU3UUECKUN CMBICT HCIIOIb3YEMbIX BEIHUMH,
0003HAUEHNSI W EIUHUILI (PU3NYECKUX BEIMYWH, HAXOAWTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO (HU3UUECKYIO
BEJIMYMHY C APYTUMH BEINYNHAMH, CTPOUTD Tpa(UKN N3YUCHHBIX 3aBUCUMOCTEH (PM3NIECKUX BEJIINYNH;
XapaKTepru30BaTh CBOWCTBA Tel, (HU3WYECKHE SIBICHUS M TIPOLECCHI, HCIOIb3YSl OCHOBHBIC ITOJIOXKCHHS
MOJIEKYJISIPHO-KHUHETHYECKOW TEOPUH CTPOCHMS BEIIECTBA, HPHUHIMUI CYNEPHO3WUIMU ToJeH (Ha KadeCTBEHHOM



YpOBHE), 3aKOH COXpaHEHWs 3apsaa, 3akoH Oma Jurd ydacTKa nenw, 3akoH JDxoyms—JIeHma, 3aKoH coxpaHeHHs
SHEPTHH, TIPH ATOM JaBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3alUCHIBATH €0 MATEMATHIECKOE BBHIPAKEHHE;
OOBSCHITH (PU3MUYECKUE TIPOIECCHl M CBOWCTBA Tel, B TOM YHCIC W B KOHTEKCTE CHTYallMi IPaKTHKO-
OPHEHTHPOBAHHOTO XapaKTepa: BBISABISTH NPUUUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH 00BsICHEHNE U3 1—2 JIOTMYECKUX
I1aroB C OMOPOi Ha 1—2 W3y4eHHBIX CBOWCTBA (PU3NUECKUX SBICHHUN, PU3NIECKUX 3aKOHOB HJIM 3aKOHOMEPHOCTEH;
pemark pacu€THble 3a1auu B 2—3 CHCTBHS, UCIONB3YsI 3aKOHBI U ()OPMYIIBI, CBSI3BIBAIOIINE (PH3UUECKUE BETHIHHBI:
Ha OCHOBE aHaJIM3a YCIJIOBUSI 3a/1a4d 3aIMChIBATh KPATKOE YCJIOBHUE, BBISBIATH HEJOCTATOK JIAHHBIX JUIS PELICHUS
3a/auy, BBIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOMMMBIE Uil €€ pEelIeHHs, NPOBOJAUTH PACUYETHl M CPAaBHHBATH
TIOTyYeHHOE 3HaueHNe (PU3NIECKON BETMYMHBI C N3BECTHBIMU JIAHHBIMU;

pacrio3HaBaTh MpOOJIEMBbl, KOTOPbIE MOXHO PEIINTh MPU TMOMOIINM (PU3NYECKHX METOJIOB, WCIIONB3Ysl OIHCaHUE
WCCIIE/IOBAHMSI, BBIACIATH IPOBEPSIEMOE MPEANOIOKEHHE, OICHUBATh NPABWILHOCTH IIOPSIKA POBEIACHUS
WCCIIEIOBAHMS, JIENIaTh BBIBOIBI;

TIPOBO/IUTD OIBITHI 110 HAOIIOACHHUIO (DM3MUYECKUX SIBICHUN MM (PU3NYECKUX CBOWCTB Tel (KalUISIPHbIC SIBICHUS,
3aBHCHMOCTb JaBJICHUS BO3/yXa OT ero o0bEMa, TeMIeparypbl, CKOPOCTH MPOIEcca OCTHIBAHUSI U HAIPEBAHUS TIPU
M3Iy4EeHNU OT IBeTa M3Jydaromieil (Toriomaromniell) moBepXHOCTH, CKOPOCTh MCHApEHUs] BOJBI OT TeMIEpaTyphl
KUJKOCTH W TUIOMIAJM ©€ TIOBEpXHOCTH, OJJISKTPH3alUs Ted ¥ B3aMMOJCHCTBUE DJICKTPUYECKUX 3apsisioB,
B3aMMOJICHICTBUE ITOCTOSHHBIX MarHMTOB, BU3YyallM3allMsi MarHUTHBIX MOJICH IOCTOSHHBIX MAarHUTOB, JCHCTBUS
MarHUTHOT'O IIOJIsl Ha MPOBOJHHUK C TOKOM, CBOWMCTBA DJIEKTPOMAarHWTa, CBOWCTBA AJIEKTPOABHUIATEINS TIOCTOSHHOTIO
TOKa): (hOPMYJIUPOBATH MPOBEPSEMBIC MPEAIONOKECHUS, COOUPATh YCTAHOBKY U3 TPEII0KCHHOTO 000PYIOBaHUS,
OITUCHIBATH XOJI OIBbITA U ()OPMYJIHPOBATH BHIBO/IBI;

BBIMTOJIHATE TIPSAMBIC M3MEPCHUSA TEMIICPATYPHI, OTHOCHUTEIJILHON BJIQYKHOCTH BO3QyXa, CUJIbI TOKa, HAIPSIKCHUS C
HCIIOJIb30BAHUEM aHAJIOTI'OBBIX HpI/I60pOB U JaTYUKOB (1)143H‘ICCKI/IX BCJIMYKMH, CPAaBHUBATH PE3YJILTAThI HBMCpCHHﬁ C
y4E€TOM 3aJ[aHHOM aOCOTIOTHOM MOrPENIHOCTH;

MpOBOJUTH HCCIECAOBAHHUE 3aBUCUMOCTU 0}1H0]71 q)HSquCKOﬁ BCJIMYUHBI OT llpyTOﬁ C HMCIIOJIb30BAHHUEM TIPAMBIX
I/IBMepeHI/Iﬁ (BaBI/ICI/IMOCTB COIMPOTHUBJICHUS TPOBOAHNKA OT €ro JJIMHBI, IJIOIAAN MMONEPEUHOr0 CEUCHUS U YACIIBHOI O
CONIPOTHUBJIEHU BEIIECTBA IMPOBOJAHUKA, CUJIBI TOKA, UAYIIETO UY€PE3 MPOBOAHUK, OT HANPSKCHUA Ha IMPOBOJHHUKE,
UCCIIEZIOBAHUE TIOCIIEIOBATEIBHOIO U MapajlIeIbHOTO COCJMHEHWH MPOBOJIHHMKOB): TUIAHWPOBATH HCCIEIOBAHUE,
cobupaTh YCTAaHOBKY M BBINOJHATH H3MEPEHMs, CICAyd MNPEAIOKECHHOMY IUIaHy, (DUKCHPOBATh pPe3y/bTaThl
MOJIy4eHHOW 3aBUCHMMOCTH B BHJE TaOIMI U rpa)KOB, JeaTh BHIBOABI I10 PE3yIbTaTaM HCCIEA0BAHMUS;

MPOBOJMUTH KOCBEHHbIE M3MEPEHUs (M3MYECKHX BeIMYMH (yIelbHas TEIUIOEMKOCTb BEIIECTBA, CONPOTUBIICHUE
MPOBOJIHUKA, pabOTa ¥ MOLIHOCTb HJIEKTPHYECKOI0 TOKA): INIAHUPOBATH H3MEPEHHs, COOUPAThH SKCIICPHUMEHTATIBHYIO
YCTAaHOBKY, ClIelysl IPEATIOKEeHHOI HHCTPYKLNY, ¥ BBIYUCIISATH 3HAUCHUE BEITMYNHBL;

COOJTI0/IaTh MTPaBUIIa TEXHUKH OE30I1aCHOCTH IPU padoTe ¢ 1abopaTopHbIM 000PYII0BAHHEM;

XapaKTepU30BaTh IPUHIMUIIEI ASHCTBHS U3YYSHHBIX IPHOOPOB 1 TEXHUUECKUX YCTPOWUCTB C OMOPOM Ha MX ONMHMCAHUA
(B TOM umcie: cucTeMa OTOIUICHHS JOMOB, TUTPOMETp, MapoBas TypOWHA, aMIIepMETp, BOJIBTMETpP, CUETUHK
SIIEKTPUYECKOW OSHEPIHH, 3JIEKTPOOCBETHTENbHBIC HPHOOPBI, HAarpeBaTelbHbIE 3JIEKTPONPHOOPH  (TPHUMEpBHI),
SIIEKTPUYECKUE TIPEAOXPAHUTENH, IEKTPOMATHHUT, IEKTPOABHIATENb MOCTOSHHOI'O TOKA), MCIOIb3YS 3HAHHS O
CBOMCTBaX (PU3UUECKUX SIBIICHUN 1 HEOOXOUMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh NPOCThIE TEXHMYECKUE YCTPOICTBA M H3MEPHUTENbHbIE IPHUOOPHI 110 CXEMaM U CXeMaTHYHBIM PUCYHKaM
(PKMIKOCTHBI TEpMOMETp, TEPMOC, MCHXPOMETP, TUIPOMETp, OBHTATENb BHYTPEHHEIO CrOPAHHUS, 3JIEKTPOCKOIL,
peocTar), COCTaBIIATH CXEMbI SJIEKTPHUYECKHX IIeMed C IOCIeA0BaTeNbHBIM M IapauIebHBIM COSAUHEHHEM
9JIEMEHTOB, PA3JINyasi yCIOBHbIE 0003HAUCHHUS HICMEHTOB 3JIEKTPUYECKHX LeTeH;

NPUBOIUTH IIPUMEPBI (HAXOAUTh HH(OOPMAILMIO O IpUMeEpax) MPaKTHIECKOro UCIOJIB30BaHUs (GU3NUECKUX 3HAHMIT B
TIOBCEHEBHOM JKM3HM [UIA oOOecredeHuss Oe30MacHOCTH TPH OOpaIleHHH ¢ TPHOOpaMU U TEXHHUYECKIMH
YCTpPOICTBAMH, COXPAHEHHUS 310POBbS X COOITIOICHUSI HOPM 9KOJIOTHYECKOr0 OBECHHS B OKpY)KaroLIel cpese;
OCYILECTBIIATH MOUCK HH(OPMALMHU (PU3NYECKOro coliepkaHus B IHTepHeTe, Ha OCHOBE MMEIOINXCSl 3SHAHHUH U ITYTEM
CpaBHEHUS JIOTIOJHUTENBHBIX HCTOYHUKOB BBIIETATH HH()OPMALIHIO, KOTOpAs SBIISETCS POTUBOPEUMBOI MITH MOXKET
OBITh HETOCTOBEPHOM;

HCIIONB30BATh NPH BBINOJIHEHUH YYEOHBIX 3aJaHHH HAyJIHO-TIOMYJIPHYIO JIUTEPATypy (HU3UUECKOro CONEepIKaHUs,
CIIPaBOYHBIE MaTepHAIbL, pecypchl ceTd MHTepHeT, BiaaeTh NpuéMaMy KOHCIIEKTHPOBAHHS TEKCTa, IPEoOpa3OBaHUs
WHPOPMAIINHU U3 OJHON 3HAKOBOW CHCTEMBI B APYTYIO;

cO03/1aBaTh COOCTBEHHBIC THCHMEHHBIC M KpPAaTKHE YCTHBIE COOOIICHWS, 0000mIas WHPOPMANNI0 M3 HECKOIBKUX
HCTOYHHKOB (DM3MYECKOTO COACPXKAHWSA, B TOM YHCIC MyONMYHO TNPEACTABIATH PE3YNbTAaThl NMPOSKTHOH HIIH
HCCIIEIOBATENIbCKOM AEATEIbHOCTH, MIPU 3TOM IPaMOTHO MCIOJNb30BaThb M3YyYEHHBIM NMOHATUHHBIN ammapaTr Kypca
(bH3HKH, COMPOBOXKIATH BBICTYIUICHUE TIPE3CHTAINEH;

TIPH BBITOJHEHUH Y4eOHBIX IIPOSKTOB U UCCIIEJOBAHUN (DU3HYECKHX TPOIECCOB paclpeeNsiTh 00sS3aHHOCTH B TPYIIIE
B COOTBETCTBHMH C MOCTABJICHHBIMH 33Ja4aMH, CIICIUThH 32 BHIMOJHEHHEM IUTaHa JACHCTBUI M KOPPEKTHPOBATH €ro,
a/IeKBaTHO OIIGHMBATh COOCTBEHHBIH BKJAJ B JIEATENBHOCTh TPYIBI, BBICTPAMBAaTh KOMMYHHMKAaTHBHOE
B3aMMO/ICHCTBHUE, TIPOSIBIISASI TOTOBHOCTH pa3peIaTh KOH(QINKTHI.



K xoHmy oOydenusi B 9 KJacce mpeMeTHBIE pe3yibTaThl Ha 0a30BOM ypPOBHE JIOJDKHBI OTpPaXKaTh
c(OpPMHUPOBAHHOCTH y OOYUAIOIINXCSl YMEHHH:
WCIIONIb30BATh IMOHSTHS: CHCTEMa OTCUETa, MaTepualibHasi TOYKa, TPAGKTOPHs, OTHOCHUTEIBHOCTh MEXAHHYECKOTO
JBIDKEHUs, jaedopMmanys (ympyras, IUlacTHYecKas), TPeHHe, IIEHTPOCTPEMHUTEIFHOE YCKOpEHHE, HEBECOMOCTb H
TIeperpy3KH, HEHTP THKECTH, A0COITIOTHO TBEPIOE TENO, LIEHTP TSHKECTH TBEPAOTO Tela, paBHOBECHE, MEXaHIMYECKUE
KoJieOaHMsI U BOJIHBI, 3BYK, HH(PA3BYK U YIBTPA3BYK, SIEKTPOMArHUTHBIE BOJIHBI, IIIKaJIA JIEKTPOMATrHUTHBIX BOJH,
CBET, OJM30PYKOCTh M JIATbHO30PKOCTh, CHEKTPHI MCIYCKaHMS M IOTJIOMICHUs, aib(da, OeTa- n raMMa-u3IiydeHusl,
W30TOIIBI, sIJIepHast DHEPTEeTHKA;
pa3nuyaTh  SBIEHUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSMOJIMHEHHOE JBIXKEHHE, pPaBHOYCKOPEHHOE
NIPSIMOJIMHEWHOE JIBU)KEHHE, CBOOOHOE IMajieHHEe TeJl, pAaBHOMEPHOE JBI)KEHHE MO OKPYKHOCTH, B3aWMOJCHCTBHE
TeJl, PeaKTHBHOE IBIKCHHUE, KOJeOaTeIbHOE JBIDKCHHE (3aTyXarollhe W BBIHYXKJCHHBIE KoJieOaHMs), pe30HaHC,
BOJIHOBOE JIBIDKEHHE, OTPAaXKEHHE 3BYKa, NPSAMOIMHEHHOE paclpOCTpaHEHHE, OTPaXKEHHE U IPEIOMIICHHE CBETa,
[IOJIHOE BHYTPEHHEE OTPa)KEHUE CBETA, Pa3jIoKeHHe Oe/Ioro cBeTa B CIEKTP U CIOKEHUE CHEKTPAJIbHBIX IIBETOB,
JIMCTIEPCHUSI CBETA, ECTECTBEHHAS! PAAMOAKTHBHOCTh, BOSHMKHOBEHHE JIMHEHYATOr0 CIIEKTPa M3IYUEHHMs1) 1O OTIMCAHUIO
MX XapaKTepHBIX CBOKMCTB 1 Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOUIMX JaHHOE (pU3NYEcKoe SIBIICHUE;
pacrio3HaBaTh IpPOSBICHUE M3YYEHHBIX (DU3NUECKUX SIBJICHUH B OKpYXKalolleM MHpe (B TOM 4ucie (U3HMYecKue
SIBIICHUSI B TIPUPOJIC: NMPHUJIMBBI U OTJIMBBI, JIBMKeHHE TuiaHeT COIHEYHON CHUCTEMBI, PEaKTHBHOE JIBH)KEHHE YKHUBBIX
OpPraHU3MOB, BOCIPHSATHE 3BYKOB JKHBOTHBIMH, 3€MJIETPSICEHHE, CEHCMHYECKHE BOJHBI, I[yHAMH, 9XO, IIBETa TeJ,
OINTHYECKUE SIBJICHHS B NPHUPOAE, OMOJIOrMUecKoe IEHCTBHE BUIUMOTrO, YIbTPa(UOIETOBOIO W PEHTTEHOBCKOTO
W3JTy4eHUH, €CTeCTBEHHBIH paJMOaKTUBHBIN ()OH, KOCMHUUYECKHE JIY4H, PaJHOAKTUBHOE HW3JITYUCHHE NPHPOIHBIX
MUHEPAJIOB, JICHCTBHE PaJIMOAKTHBHBIX U3JIYYCHUH HA OPTaHM3M 4YEJIOBEKa), TIPH ATOM MEPEBOHUThH MPAKTHYECKYIO
3a/iauy B yueOHYIO, BBICNISITh CYIIIECTBEHHbIE CBOICTBA (MPU3HAKK) (PU3NYECKHX SBIICHUIA;
OIMMCBbIBATh H3Y4YCHHBIC CBOMCTBA TE€N U d)I/ISI/I‘-ICCKI/IC SIBJICHUSI, WCIIOJIB3Ys (1)1/131/1‘{601(1/16 BCJIIMYNHBI (CpC}IHHH )41
MTHOBEHHAsI CKOPOCTb TeJa MPU HEPAaBHOMEPHOM JIBW)KEHHH, YCKOPEHHE, MepeMelleHHe, MMyTh, YIIIOBasi CKOPOCTh,
CHUJIa TPEHUs, CHJIa YIPYroCTH, CUila TSKECTH, YCKOPEHHE CBOOOIHOrO MaJeHHs, BEC Tela, UMITYIIbC Tella, UMITYJIbC
CHJIBI, MCXaHHUYCCKasa pa60Ta 1 MOIIMHOCTBH, MOTCHIUAJIbHAA SHECPTHUA TEJIa, MOAHATOrO HaJd MOBEPXHOCTHIO 3€MIIH,
MOTCHUHAJIbHAsA JSHCPTUA cKaTomn TNPY>XUHBI, KMHETUYCCKass SHEPIrus, IMOJIHasg MEXaHU4eCKasi SHEPTus, MEpuoa U
4acToTa KoleOaHWi, JIMHA BOJIHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelb HMPEIOMIICHHS
cpenpbl), NP ONUCAHWU MPABWIBHO TPAKTOBATH (PU3MUECKUH CMBICI MCIONB3YEMBIX BEIMYMH, OOO3HAYCHWS H
eIMHULB! (HM3MYECKUX BEIUYHMH, HAXOAUTH (HOPMYJIBI, CBS3BIBAIOIINE NAHHYIO (DM3MYECKYIO BEIUYUHY C IPYrHMH
BEJIMYMHAMH, CTPOUTH IPa(hMKN U3YIEHHBIX 3aBUCUMOCTEH (DU3MUECKHUX BEJIUNYHH;
XapaKTepHU30BaTh CBOMCTBA Tel, (PU3NUECKHE SBJICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH COXPAHEHUS YHEPIUH, 3aKOH
BCEMUPHOT'O TSATOTEHUs], NPUHIMI CYNEPHO3ULUM CUJI, TPUHIMI OTHOcHUTeNnbHOCTU [anmnes, 3akoHbl HeroToHa,
3aKOH COXPAHEHUs] MMITY/IbCa, 3aKOHbl OTPA)KEHHMs U IPEJIOMIICHUSI CBETA, 3aKOHBbI COXPAHEHUs 3apsi0BOrO U
MacCOBOT'0 YHCEN IPH SASPHBIX PEaKIMAX, IPH STOM JaBaTh CIOBECHYIO (JOPMYIMPOBKY 3aKOHA U 3aIUCHIBATH €TI0
MaTEMaTH4eCKOE BhIPaKEHHE;
OOBSCHATH (PU3NYECKUE MPOLECCHl W CBOWCTBA TN, B TOM 4YHCIE W B KOHTEKCTE CHUTYallHi NPaKTHKO-
OPHEHTHPOBAHHOI'O XapaKTepa: BBIBIIATH IPUUMHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH OOBSICHEHNE U3 2—3 JTOTHYECKUX
IIIaroB C OMOPOii Ha 2—3 W3y4YEeHHBIX CBOMCTBA (PU3NUECKUX SBJICHHN, (PH3MYECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;
pemiath pacyérHble 3afa4yd (ONMUPAIOIIMECS HAa CUCTEMY M3 2—3 YpaBHEHHUii), WCIIONb3Yysl 3aKOHBI U (OPMYIIBI,
CBSI3BIBAIOIINE (PU3NUECKIE BEIMYMHBI: HA OCHOBE aHAJIN3a YCIIOBHS 3aJa4H 3alIMChIBATH KPATKOE YCIIOBUE, BBISABIATH
HEJOCTAIOLINe WJIM N30BITOYHBIC JaHHBIE, BEIOUPATh 3aKOHBI U ()OPMYIIBI, HEOOXOANMBIE ISl PeLIeH s, IPOBOAUTD
pacy€Thl ¥ OLEHUBATH PEATUCTUYHOCTD MOTYYEHHOI'0 3HaUCHNUS (PU3NUECKON BETMUNHBI;
pacrio3HaBaTh NPOOIEMBI, KOTOPHIE MOXKHO PEIINTh MPU IMOMOIIM (DPU3NYECKHX METOJIOB, WCIIONb3Ysl OIHCAHUE
WCCIIEIOBAHNS, BBIACIATH IIPOBEPSIEMOE MPEANOIOKEHHE, OICHUBATh NPABWIBHOCTh TIOPSAKA IPOBEICHUS
WCCIIEIOBAHMS, JIeNIaTh BBIBOJIBI, HHTEPIIPETHPOBATh PE3yIbTaThl HAOIIOICHUI 1 OTBITOB;
TIPOBOJIUTB ONBITHI 110 HAOIIOJCHHIO (PU3NUECKUX SBJICHUHN M (DM3HYECKUX CBOWCTB Tel (M3y4eHHe BTOPOTO 3aKOHA
HproToHa, 3aK0HAa COXpaHEHHs YHEPTUH, 3aBUCHUMOCTD MEpHo/ia KojaeOaHnil MPYKNHHOTO MasITHUKA OT Macchl rpy3a
1 KECTKOCTU TMPYKHHBI M HE3aBUCHMOCTh OT aMIUIATY/bI MajbIX KoJeOaHWH, MPSIMOIMHEHHOE paclpocTpaHEHUE
CBETa, pa3lioKeHHe Oenoro cBeTa B CIEKTP, M3yYECHHE CBOWCTB HM300pa’keHMS] B IUIOCKOM 3€pKajle W CBOWCTB
n300pakeHNs TpeaMeTa B COOMpAFOIIeH JTUH3E, HAOMIOJCHHE CIDIONIHBIX W JIMHEHYATHIX CIEKTPOB HW3ITYUCHUS):
CaMOCTOSITENIFHO COOHMpaTh YCTAaHOBKY M3 HW30BITOYHOTO HaOOpa OO0OPYHAOBAHUS, ONMMCHIBATH XON OIBITA M €r0
pe3ynbTaTel, (POPMYITHPOBATH BBIBOBI;
TIPOBO/INTD IIPU HEOOXOJMMOCTH CEPHUIO MPSIMBIX M3MEPEHHH, ONPEENsisl CpeHee 3HAUCHUE N3MEPSAEeMON BEITNINHbI
(poxycHOEe paccTossHEE coOMparomieil JTHH3BI), OOOCHOBBIBATH BEIOOp cItoco0a W3MEpeHHs (M3MEPUTETHHOTO
pudopa);
MIPOBO/INTH  HICCIIEIOBAHUE 3aBUCUMOCTEH (M3MUECKMX BEIWYMH C HCIIOJIB30BAHUEM IMIPSMBIX HM3MEPEHHIH
(3aBHCHMOCTH IIyTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBIDKEHHH 0e3 HadaJIbHOM CKOPOCTH, MepHoaa KoimeOaHui
MaTEeMaTH4eCKOro MasTHHKA OT JJIMHBI HHUTH, 3aBUCHMOCTH YIJIa OTPa)XEHMs CBETa OT yria MajaeHWus W yria
TIPEJIOMJICHHSI OT yIJla MaJAEHNs): IUIAHUPOBAThH NCCIIE0OBAHNE, CAMOCTOSITENTbHO COOMPATh YCTAHOBKY, (DMKCHPOBATDH
pe3yNbTaThl MOJTYYEHHOH 3aBHCHUMOCTH (PM3MYECKUX BEJIMYMH B BHUJE TaOMMIl M TpaduKoB, JenaTh BBIBOIBI IO
pe3ynbTaTaM HCCIleJOBaHNS;



MIPOBOJINTh KOCBEHHBIE M3MEpEHHs (U3MUYECKHX BEIWYMH (CPEelHS CKOPOCTh W YCKOpPEHHE Tena TpH
PaBHOYCKOPEHHOM JIBIDKCHNH, YCKOPEHHE CBOOOJHOIO MaJIeHUsl, >KECTKOCTh TPYKUHBI, KOIPQPHUIMEHT TpEeHUs
CKOJIBXKECHUSI, MEXaHH4YecKasi paboTa ¥ MOITHOCTh, YaCTOTa U MEPUOA KOIeOaHN MaTeMaTHIeCKOro U MPYKUHHOTO
MasITHUKOB, ONTHYECKasl CHJIa COOMpAloIeil JIMH3BI, paJMoakTUBHBIMN (DOH): IIIAaHMPOBATH MU3MEPEHHs, COOMPATh
SKCHEPUMEHTANBHYIO YCTAHOBKY W BBINOJHATh H3MEPEHUs, CIEAys NPEeIIOKEHHOW WHCTPYKLHUH, BBIUUCIATH
3HAYCHUE BEJIMUMHBI U aHAIM3UPOBATh MOJy4EHHBIE PE3YIbTAThI ¢ YUETOM 3aJaHHOW MOTPEIIHOCTH U3MEPEHUI;
coOntoaTh NpaBuila TEXHUKH 0€30I1aCHOCTH IIPH padoTe ¢ 1adopaTOpHBIM 000PYIOBAHUEM;

pa3nnyaTh OCHOBHBIE MPU3HAKH U3YyYEHHBIX (PM3MYECKUX MOJEINEH: MaTepraibHas TouKa, aDCOIOTHO TBEPIOE TEIO,
TOUYCUHBIA UCTOUHUK CBETA, JIy4, TOHKAsI JIMH34, IUIAHETapHas MOJIeNIb aTOMa, HyKJIOHHAsI MOJIENIb aTOMHOTO S1/1pa;
XapaKTepru30BaTh MPHUHIMIBI JACHCTBUSI H3YUYSHHBIX PHOOPOB M TEXHUYECKUX YCTPOHCTB C ONOPOW Ha MX OIMHCAHUS
(B TOM 4HmCIe: CIUIOMETp, AATYUKU TOJIOKEHUS, PACCTOSHHUS M YCKOPEHHs, paKera, 9XOJIOT, OYKH, MEepHCKOII,
(oToanmapat, ONTHIECKUE CBETOBO/IBI, CIIEKTPOCKOII, I03UMETp, Kamepa BruibcoHa), NCTionb3yst 3HAHUSI O CBOMCTBAX
(u3MUeCcKUX SBICHUI 1 HEOOXO0AUMBIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIOIb30BaTh CXEMbl M CXEMAaTHYHbIE PUCYHKH M3yYEHHBIX TEXHUYECKUX YCTPOICTB, U3MEPHUTEIBHBIX MPUOOPOB U
TEXHOJIOTMYECKHX TPOIIECCOB NP PEIICHUH Yy4eOHO-TIPAKTHMYECKUX 3aj]ay, ONTHYECKUE CXEMBI Ul MOCTPOCHUS
1300pakeHUH B IJIOCKOM 3epKajie ¥ COOMpaIOIel JINH3E,;

NPUBO/IUTH MPUMEPHI (HAXOAUTh HH(OPMAIIUIO O TIPUMEPaX) MPAKTHIECKOTO HCIOIb30BaHUs (PM3MYECKUX 3HAHUH B
MOBCEJJHEBHOW JKM3HU Ul oOecrieueHuss O€30IacHOCTH IpHU OOpallleHnH ¢ NpudopaMu M TEeXHHUYECKUMH
YCTPOMCTBaMU, COXPaHEHUsI 3J0POBbsI U COOIIOACHH HOPM SKOJIOTMYECKOro IIOBEACHHUS B OKpYXKalolell cpefe;
OCYHIECTBIISITh TMOWUCK WH(popManuu (uzndeckoro copepkanusi B VHTepHere, caMoCTOSTENEHO (GOpMyIHupys
MIOMCKOBBIH 3aIIPOC, HAXOUT ITYTH OIPEJIENICHHs] JOCTOBEPHOCTH TOJIy4eHHON HH(OpMAIIMK Ha OCHOBE UMEIOIINXCS
3HAHUH U JOMOIHUTEIbHBIX HCTOYHUKOB,

UCIIOJIb30BaTh IIPU BBINIOJIHEHWN YYE€OHBIX 3aJlaHiil HAYYHO-TIOMYJISIPHYIO JIUTEpaTypy (PU3NUECKOro copepiKaHusl,
CTpaBOYHBIC MaTEpHAIIbI, pecypchl ceTH VHTepHeT, BIaJeTh NpHEMaMU KOHCTIEKTHPOBAHHS TEKCTa, IPeodpa3oBaHUs
UH(OPMALIUK U3 OIHON 3HAKOBOM CUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE MMCbMEHHBIC M YCTHBIE COOOIIECHUSI Ha OCHOBE MH(OPMAIMK M3 HECKOJIBKUX MCTOYHUKOB
(u3nuecKoro cofaepKaHus, IMyONMYHO MPEACTABISATH PE3YIbTaThl IPOSKTHOW WM  HCCIE0BATEIbCKOM
JEATENbHOCTH, IPU TOM IPaMOTHO HCIIOIb30BaTh U3YYCHHbIH MOHATUIHBII anmapar H3ydaeMoro paszaena Gpu3uku u
COIIPOBOYKAATH BBICTYIUICHHUE MTPE3CHTAIMEH C yUETOM OCOOCHHOCTEH ayAUTOPHH CBEPCTHUKOB.

TEMATHYECKOE IIJTAHUPOBAHUE

7 KJIACC
Ne HamnmenoBanue pa3ziesnoB u TeM KonudectBo wacor OnekrpoHHble (1(POBbIE)
/n porpamMmbl Beero|[Kontposshbie|[Tpaxtiueckue o0pa3oBateNbHbIC PECypChl
. pabothbl paboThI
Paznen 1. ®u3nka u e€ posib B NO3HAHMH OKPY’KAKOIIET0 MHpPa |
1.1||®usuka - HayKa O IPUPOJIE 2 BBE/IUTE BBenute  ||[[bubnmnorexa [JOK
L] 3HAYEHUE sgauenue | |https://m.edsoo.ru/7f416194]]
1.2||dusrueckre BETHIMHBI 2 BBEIHTE 1 [[Bubmuoreka IIOK
. 3HAYEHUE https://m.edsoo.ru/7f416194]]
1.3||EcTrecTBeHHOHAYYIHBIIH METOT 2 BBEIHTE 1 [[Bubmuoreka ITOK
MIO3HAHUS 3HAYEHUE https://m.edsoo.ru/7f416194]]

|I[—o6aBHTL CTPOKY |

|I/IToro 0 pasieny ” 6 ” |

|Pas)1e.11 2. Hepnonaqaﬂbﬂue CBE/ICHUA O CTPOCHHUH BelIeCTBA |

2.1||Ctpoenue BeriecTBa 1 BBEINTE BBEINTE [[Bubmmoteka [TOK
| 3HAYCHUE sHauenue | |https://m.edsoo.ru/7f416194]]
2.2 ||dBmxeHre U B3aUMOICHCTBHE YACTHII || 2 BBEJINTE 1 [[Bubmuoreka ITOK
| |[emecTBa 3HAYCHUE https://m.edsoo.ru/7f416194]]
2.3||ArperaTHbie COCTOSIHUSI BEIIECTBA 2 BBEJIUTE BBEJIUTE [[Bubmuoreka ITOK
| 3HAYCHUE sHauenue | |https://m.edsoo.ru/7f416194]]

|L[o6aBHTL CTPOKY |

|I/ITor0 10 pa3zeny ” 5 ” |

|Pa3z|e.11 3. /IBM:KeHHe U B3aUMO/eiCTBHE TeJl |

3.1||MexaHunueckoe IBIKCHUE 3 BBEIUTE BBEIUTE [[Bubnmoreka [IOK
3HAaUEHHE 3Hayenue ||https://m.edsoo.ru/7f416194]]
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B3aNMOJCHCTBHE

Ne HaumenoBanue pa3/iesioB U TeM KomuuectBo yacos | DnexrpoHHbIe (1U(POBbIE)
/11 MPOrpaMMbI Beero|[Konrposshbie|[Ipaxtudeckue 00pa3oBaTeNBHBIC PECYPCHI
. pabotst paboTsI
3.2||Wuepmums, macca, IIOTHOCTD 4 BBEIUTE 1 [[BubauoTeka [TOK
| 3HAUYCHUE https://m.edsoo.ru/7f416194]]
.3||Cuna. Buasr cun 14 1 2 [[bubmmorexa LIOK
| https://m.edsoo.ru/7f416194]]
|Z[06aBHTL CTPOKY |
|I/IToro 10 pa3jeny || 21 || |
|Pa3zlen 4. laBjieHHe TBEPABIX TeJl, )KUAKOCTEH H ra3oB |
4.1||TaBnenue. [lepenaya narieHus 3 BBEJIUTE BBEJIUTE [[BubmuoTeka [TOK
TBEPABIMU TETaMU, KHUIKOCTAMH U 3HAaYEHUE s3gauenue |[https://m.edsoo.ru/7f4161941]]
| |[rasamu
4.2||[1aBieHue ®UIKOCTU 5 BBEJIUTE BBEJIUTE [[BubmuoTeka [TOK
| 3HaYEHHE 3nadyenune ||https://m.edsoo.ru/7f416194]]
4.3||AtMochepHOe naBineHne 6 BBEJHTE BBEJHTE [[bubmunorexa LIOK
| 3HaYEHHE 3nadyenune ||https://m.edsoo.ru/7f416194]]
4.4| [leficTBUE KUAKOCTH U Ta3a HA 7 1 3 [[bubmuoTeka [IOK
| ||morpyxé&nHoe B HUX TeNo https://m.edsoo.ru/7f416194]]
|2106aBI/ITb CTPOKY |
|I/IToro 10 pasgeny || 21 || |
|Pa311e.11 S. PaGora u MOIHOCTB. JHEpPrus |
5.1|{PaboTa 1 MOIIHOCTH 3 BBEIHTC 1 [[Bubmuoreka IIOK
- 3HAYEHUE https://m.edsoo.ru/7f416194]]
5.2||lIpocTie MexaHU3MBI 5 BBEIHTC 1 [[Bubmuoreka IIOK
- 3HAYEHUE https://m.edsoo.ru/7f416194]]
5.3||MexaHudeckas SHeprust 4 1 1 [[Bubmuoreka IIOK
- https://m.edsoo.ru/7f416194]]
|I[o6aBI/1TL CTPOKY |
|I/IToro 0 pasneny “ 12 || |
|I[o6aBI/ITL MOJYITb |
|I[o6aBI/1TL pazzen |
|Pe3epBHoe BpeMsi “ 3 || “ H |
OBUIEE KOJIMYECTBO YACOB 10 68 3 12
[MPOTPAMME
8 KUIIACC
Ne HanmeHnoBaHue pa3eoB u TeMm Kommgectso gacos OnexTpoHHBIE (TH(POBHIE)
I/ TIPOTPaMMBI Beero|[Konrponsisie|[[lpakTiueckie 00pa3oBaTeNBHBIE PECYPCHI
|| paboTst paboThr
Pasgen 1. TenioBble ABJIeHUSA |
1.1||Ctpoenue u CBOWCTBa BellecTBa 7 BBEINTE BBEINTE [[Bubmmoteka [TOK
| 3HAYCHUE sHaveHue | https://m.edsoo.ru/7f4181ce]]
1.2||TemsioBbIe MPOIIECCHI 21 1 5 [[Bubmuoreka ITOK
| https://m.edsoo.ru/7f4181ce]]
|I[o6aBI/1TL CTPOKY |
|I/IToro 0 paseny “ 28 || |
|Pa3z|eJ1 2. DeKTpHYeCKHEe H MATHHTHBIE SIBJCHUS |
2.1||DnexTpudeckue 3apsbl. 7 BBEIUTE 1 [[BubnmoTeka [TOK
3apsoKeHHBIE TeNa U UX 3HAaUEHHE https://m.edsoo.ru/7f4181ce]]
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Ne HaumenoBanue pa3/iesioB U TeM KomuuectBo yacoB | DnektpoHHble (1U(POBbIE)
/11 MPOrpaMMbI Beero|[Konrponbsre|[[[pakTiueckie 00pa3oBaTebHbIE PECYPCHI
. pabotst paboTsI
2.2 ||TTocTOSHHBIHN TEKTPUICCKUI TOK 20 1 7 [[BubamoTeka [TOK
| https://m.edsoo.ru/7f4181ce]]
2.3||MarHuTHbIC SBICHUSL 6 1 15 [[bubmuoTeka [TOK
| https://m.edsoo.ru/7f4181ce]]
2.4||OnexTpoMarHuTHas HMHIYKLHS 4 BBEJHTE BBEJHTE [[bubmmorexa LIOK
| 3HaYEHHE 3navyenue |[https://m.edsoo.ru/7f4181ce]]
|Z[06aBHTL CTPOKY |
|I/IToro 10 pasjeny || 37 || |
|J106aBI/ITL MOJYITb |
|J106aBHTL pazzen |
|Pe3epBHoe BpeMs || 3 || || || |
OBIIEE KOJIMYECTBO YACOB I10 68 3 145
IMPOTPAMME
9 KJIACC
Ne HanmMeHnoBaHue pa3enoB u TeM KonunuectBo yacos DnekTpoHHbIe (IU(POBBIC)
o/ pOrpaMMBbI Bcero|[Kontponbabie||[Ipaktieckie o0pa3oBaTenbHBIC PECYPChI
L paboTsI paboThI
Paznen 1. Mexanuveckue siBJIeHUsI |
1.1||MexaHndeckoe IBUKEHUE U CIIOCOOBI 10 BBEIIUTE 1 [[bubmuoteka [TOK
| |lero onncanus 3HAYEHUE https://m.edsoo.ru/7f41a4a6]]
1.2||BzaumogetiictBue Tei 20 1 3 [[Bubmuoreka IIOK
- https://m.edsoo.ru/7f41a4a6]]
1.3||3akoHbI coxpaHeHHs 10 BBEIHTC 3 [[Bubmuoreka IIOK
- 3HAYEHUE https://m.edsoo.ru/7f41a4a6]]
|I[o6aBI/1TL CTPOKY |
|I/IToro 0 pasneny “ 40 ” |
|Pa3z1e.11 2. MexaHH4ecKHe KoJaeGaHus U BOJIHBI |
2.1||Mexannyeckue KoneOaHus 7 BBEIHTE 3 [[bubmuoreka IIOK
3HAYEHUE https://m.edsoo.ru/7f41a4a6]]
2.2||MexaHu4eckue BOJTHBL 3BYK 8 1 3 [[bubauoreka IIOK
https://m.edsoo.ru/7f41a4a6]]
|I[O6aBI/ITB CTPOKY |
|I/IToro TI0 pa3feny “ 15 || |

|Pas)1eJ1 3. 3J1€KTp0Mal"Hl/lTH06 m0J1€ U 3JICKTPOMAIHUTHBIC BOJIHbI

3.1||9nekTpoMarHuTHOE MoOJIE U 6 BBEIHTE 2 [[Brubmuoreka ITOK
SIIEKTPOMATHUTHBIE BOJTHBI 3HAYEHUE https://m.edsoo.ru/7f41a4a6]]

|I[O6aBI/ITB CTPOKY |

|I/IToro 0 pasieny “ 6 ” |

|Pa3;|eJ1 4. CBeTOBbBIC AABJICHHS |

4.1||3aK0HBI pACIPOCTPAHEHUS CBETA 6 BBE/IUTE 2 [[Bubnuorexa LIOK

| 3HAYCHUE https://m.edsoo.ru/7f41a4a6]]

4.2 ||JTuH3bI ¥ ONTUYECKUE IPUOOPHI 6 BBEJINTE 3 [[Bubmuoreka ITOK

| 3HAYCHUE https://m.edsoo.ru/7f41a4a6]]

4.3||Pa3noxxeHne 0enoro cBera B CIIEKTp 3 BBEIUTE 2 [[BubnmoTeka [TOK

|| 3HAUEHHE https://m.edsoo.ru/7f41a4a6]]

|I[06aBI/ITL CTPOKY |

|I/ITor0 10 pa3jeny || 15 ”
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Ne HaumeHoBaHue pa3/ieyioB H TeM KomnmuectBo yacos OnexTponHbIe (LUPPOBEIE)

n/n MPOrpaMMBbl Beero|[Konrponsabie|[[[pakTiuecke obpa3oBaTesbHbIC PECYPCHI

. pabotst paboTsI

Pa3nen S. KpantoBble siB1eHUus |

5.1||Hcmyckanue U MOTIOICHUE CBETa 4 BBEJIUTE 1 [[BubmuoTeka [TOK

| |[aromom 3HAYCHHUE https://m.edsoo.ru/7f41a4a6]]

5.2||CtpoeHne aToMHOTO siapa 6 BBE/IUTE 1 [[bubmmorexa LIOK

| 3HAYCHHE https://m.edsoo.ru/7f41a4a6]]

5.3||SInepHble peakuun 7 1 1 [[bubmmorexa LIOK

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

|J106aBHTL CTPOKY |

|I/IToro 10 pazjaeny || 17 || |

|Paszle.11 6. IloBTOPUTEIHLHO-0000AKOIHIA MOYJIbL |

6.1||IToBTOpeHuEe U 000OIICHNE 9 BBEJIUTE 2 [[BubmuoTeka [TOK
coziepkaHus Kypca Gpusuku 3a 7-9 3HAYCHHUE https://m.edsoo.ru/7f41a4a6]]
KJ1acc

|2106aBI/ITb CTPOKY |

|I/ITOFO 10 pasjeny || 9 ” |

|,2106aBI/ITb MOZyNb |

|)106aBI/ITb pazzgen |

OBIIEE KOJIMYECTBO YACOB I1O 102 3 27

I[TPOI'PAMME
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