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HOACHUTEJIBHASA 3AIINCKA
PaGouast mporpamma o dusuke st 7-9 KinaccoB pazpaboTaHa HA OCHOBE:

- (QenepabHOTO TOCYJAPCTBEHHOTO O0OPa30BATEIBHOTO CTaHIApTa OCHOBHOTO OOIIEro oOpa3oBaHWS,
yTB. npukazoM MwunHcTepcTBa mpocBemenus Poccuiickori ®enepammu ot 31.05.2021 1. Ne 287 "O6
yTBEpKIEeHHH (heaepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTENIbHOTO CTAaHJApTa OCHOBHOTO OOIIEro
oOpazoBanus",

- MPHUMEPHON OCHOBHOW 00pPA30BaTEIHLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 0O0pa3oBaHus, 0100pEHHO
pelieHreM  y4eOHO-METOIUYEeCKOro OOBEAMHEHUs TOo o0meMy oOpazoBaHuio (mpotokon 1/22 ot
18.03.2022r.),

- IPUMEPHOH paboyveli mporpaMMbl OCHOBHOTO 00111ero o0pa3oBanus «®Dusuka», 0J00pEHHOHN pelieHueM
denepanbHOro y4eOHO-METOJAMYECKOTO OOBEAMHEHHsI 10 00meMy oOpa3oBaHuio (mportokon 3/21 ot
27.09.2021r.) cm. Ha caiite https://fgosreestr.ru

C y4€TOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHHM, MPEAbIBISIEMbIX K (GU3NYECKOMY OOpa30BaHUIO, U
TPaIUIUN POCCUICKOTO 00pa30BaHus, KOTOPbIe 00E€CIIEUNBAIOT OBJIAJICHUE KITFOYEBBIMU KOMIIETEHITUSMH,
COCTaBJISIIOUIMMH OCHOBY Uil HENPEPHIBHOTO 00pa3oBaHUS W CaMOPA3BUTHS, a TaKXKe LEIOCTHOCTh
OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M MO3HABATEILHOTO pa3BUTHUSl oOydaromuxcs. B paboueit mporpamme
yuTeHbl HuAed W TnojoxeHus KoHmemum pa3BuTus (¢U3MUECKOro oOpa3zoBaHus B Poccuiickoit
Oenepanuu.

Lean n3ydyenust yaueOHOro npeamMera «pusukar:

— NMpUOOpETeHNEe UHTEepeca U CTPEeMIICHUsI 00YYAIOIINXCs K HAYYHOMY M3yUEHUIO MIPUPOJIbI, Pa3BUTHE UX
MHTEIJUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

— pa3BUTHE TNPEACTaBICHUH O HAyYHOM METOJle MO3HaHHA U (POpMUpPOBAHHE HCCIEI0BATEILCKOTO
OTHOIIIEHUSA K OKPY>KaIOIUM SIBIICHUSIM;

— (opMupoBaHMEe HAy4YHOTO MHUPOBO33pPEHMs KaK pe3yjibTaTa M3y4eHHs OCHOB CTPOEHMS MaTepuu U
(byHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;

— ¢dopMupoBaHUe MPEACTABICHUIN 0 PO HUBUKH I Pa3BUTHUSI JPYTHX €CTECTBEHHBIX HAyK, TEXHUKHU
U TEXHOJIOTHIA;

— pa3BUTHE TPEACTaBICHUH O BO3MOXHBIX cdepax Oyaymed npopecCHOHATBHONW JesTeIbHOCTH,
CBSI3aHHOM C (PU3UKOM, MOATOTOBKA K JalbHENIIIEMy O0yUYeHHUIO B ’TOM HAIPABIICHUH.

JlocTkeHne 3THX 1eJiell Ha ypOBHE OCHOBHOTO oOmHIero o0pa3oBaHHs OOECHEUMBAETCS PpELICHHEM
CIIEIYIOIINX 3a/1a4:

— TMpUOOpeTeHHe 3HaHUKW O JUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXAaHUYECKHX, TEIIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSX;

— mnpuoOpeTeHne YMEHHI OINUCHIBAaTh M OOBSICHATH (PU3NYECKUE SBJICHHUS C HCIOJIB30BAHHEM
MOJYYEHHBIX 3HAHUI;

— OCBOGHHE METOJOB PEUICHHUS MPOCTEHINX pacUYETHHIX 3a7ad C HCIOJIb30BaHUEM (PUINIECKUX
MOJIEIEN, TBOPUYECKUX M MIPAKTUKO-OPHUEHTUPOBAHHBIX 3a/1a4;

— pa3BUTHE YMEHUH HAOIIOJIaTh MPHUPOIHBIC SBICHUS M BBIOJHSITH OIBITHI, Ia0OpaTOpHBIE PabOThl U
AKCTIEPUMEHTAIIbHBIC UCCIICIOBAHMS C UCTIOIB30BAaHIEM U3MEPUTEIHHBIX TPHUOOPOB;

— OCBOEHHE MPUEMOB paboTHl ¢ WH(pOpManueld (PU3NYECKOTO COAEpKAHMs, BKItOUas MHGOPMAIUIO O
COBPEMEHHBIX JOCTIKCHUSIX (DU3UKH; aHAIIN3 ¥ KPUTHIECKOE OIEHUBaHUEe HH(POPMAIIHH;

— 3HAaKOMCTBO €O cdepamMu TmpodeccHoHATbHON JEATeTbHOCTH, CBS3aHHBIMU C (U3HUKOH, U
COBPEMEHHBIMH TEXHOJIOTHUSIMUA, OCHOBAaHHBIMH Ha TOCTHXKCHUSIX (PU3NUECKON HAYKH.

BocnurarensHbIi MOTEHIMAN AaHHOTO Y4eOHOTO MpeaMeTa 00eCTIeYnBacT PeaTn3aliio CIe Iy OINX
IIEJIEBBIX MPUOPUTETOB BociUuTaHus obydatomxcs OO00:
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1. Pa3BuTHE IEHHOCTHOTO OTHOLIEHMS K TPYLy KaK OCHOBHOMY CIOCOOY JOCTHKEHHS >KU3HEHHOIO
OJaromnoyy4rs 4eloBeKa, 3aJ0ry €ro yCIEIIHOTo Npo(ecCHOHANIBHOTO CaMOONPEACTICHUS U OILYIICHHS
YBEPEHHOCTH B 3aBTPAILHEM JIHE.

2. Pa3BuTHE IIEHHOCTHOTO OTHOIICHUSI K cBoeMy OTeuecTBy, cBOed Mayoil u Oombioil Poaune kak
MECTY, B KOTOPOM 4YEJIOBEK BBIPOC M IO3HAJI IIEPBBIC PAJOCTH M HEyNady, KOTOpas 3aBelllaHa €My
IIpeIKaMH U KOTOPYIO HY’HO 00eperars.

3. Pa3BuTHE LEHHOCTHOIO OTHOLICHHS K NPUPOAE KaK UCTOYHHMKY KM3HHU Ha 3eMile, OCHOBE CaMOro
€€ CyILECTBOBAHMS, HY)KIAIOLIEHCS B 3aILUTE U IOCTOSIHHOM BHUMAHUH CO CTOPOHBI YEJIOBEKA.

4. Pa3BuUTHE HEHHOCTHOIO OTHOLIEHUS K 3HAHUSAM KaK HHTEJUIEKTyaJIbHOMY pecypcy,
obecreynBaroleMy Oyaylliee 4elnoBeKa, Kak pe3ysibTaT KpOIOTIMBOr0, HO YBJIEKATEJIbHOIO y4eOHOro

TpyZa.

MECTO YYEBHOI'O IPEJIMETA «®U3UKA» B YYEBHOM IIVIAHE

B cootBerctBum ¢ ®I'OC OO0 ¢usuka sBisieTcss 00s3aTeNbHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO
obmiero obpa3oBanus. JlanHas mporpamma npeaycmaTpuBaeT u3yueHue (pusmku Ha 6a30BOM YpPOBHE B
o0béMe 238 4 3a Tpu roga 0Oy4eHuUs 1Mo 2 4 B HEJENo B 7 M 8 Kiaccax u 1o 3 4 B Hezpeno B 9 kiacce. B
TEMaTUYEeCKOM IIJIAHUPOBAHUU IJi1 7 U 8§ KJIacCOB IMpEJIoyiaraeTcs pe3epB BPEMEHH, KOTOPBIA yUUTENb
MOJKET UCIOJIB30BATh TI0 CBOEMY YCMOTPEHHIO, a B 9 Ki1acce — MOBTOPUTEIBHO-0000IIA0INI MOTYIb.

CornmacHo y4eOHOro IUIaHA HA W3yYCHHE YYeOHOro MpeaMera «puszuka» B 7,8  KIaccax
PEyCMOTPEHO 10 68 YacoB mpu 34 yueOHBIX HENeNsIX B TCUCHHE yUueOHOTo roja (2 yaca B HEJICN0) U B
9 wiacce npexycMmoTpeno 120 yacoB mpu 34 ydeOHBIX HENENSIX B Te4eHHE ydeOHoro roja (3 Jaca B
HEJIEIO)

VYuuteiBas nucbMo MunucreperBa npocseiienus: Poccuiickoit deneparuu ot 11.11.2021 Ne 1899
«O06 obecrieueHUN y4eOHBIMU HM3IaHUSAMH (Y4yeOHMKaMU M y4EOHBIMH IMOCOOMSIMH) OOYyYaroImuXcs B
2022/2023 yye6HOM roxy», pabodas mporpaMMa OpHEHTUPOBAaHA HA HMCIIOJIb30BAaHHE YKAa3aHHBIX B HEM
Y4EOHHKOB .



COJEPKAHUE YYEBHOI'O INIPEJIMETA «®U3UKA»
7 knace
Paznen 1. ®u3nka 1 e€ posib B NO3HAHUH OKPY/KAIOLIEro MUpa

dusuka — Hayka o mpupoge. Snenus npuponsl (MC'). ®usuyeckue sABIEHHS: MEXaHUYECKHE, TEIUIOBLIE,
AIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC, 3BYKOBBIE.

Odusnyueckre BeTUINHBL M3Mepenue ¢puzndecknx BeawdnH. Ousndeckre mpuoOopsl. [lorpemHocTs n3MepeHui.
MexayHapoHas CUCTEMA EAVHMIL.

Kak ¢wusuka u gpyrue eCTECTBEHHBIC HAyKHM HW3y4YaloT MPHUPONY. ECTEeCTBEHHO-HAYYHBIM METOJ IMO3HAHUS:
HaOIIfO/IeHNe, TOCTAHOBKAa HAyYHOTO BOIMPOCA, BBIIBIDKEHHE THIIOTE3, JKCIEPUMEHT [0 MPOBEPKE THIIOTE3,
00BsCHeHHE HA0MIOIaeMoro siBiieHus. Onrcanne GU3NIeCKuX SBIICHUH ¢ TTIOMOIITBI0 MOZCIICH.

Hemoncmpayuu

1. MexaHHuYeCKHE, TETUIOBBIE, IEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.
2. dusnyecKue MPUOOPBI M MPOLELYPA MPAMBIX U3MEPEHHUI AaHATIOTOBBIM M IU(POBBIM IPUGOPOM.
Jlabopamopnuvie paéomol u onvinwi' >

. Omnpenenenuie 1eHB! ASICHNUS HIKAIb U3MEPUTEIBHOTO MpHoopa.

N3mepenne pacCTOSHUM.

Nsmepenne o6bEma JKUIKOCTH M TBEPIOTO TETA.

Onpenenenne pa3MepoB MaJIbIX Tell.

. U3Mepenue Temneparypsl Ipy IOMOIIU KUAKOCTHOIO TEPMOMETPA U 1aTYUKA TEMIIEPATYPHL.

. IIpoBeneHne nccien0BaHus MO MPOBEPKE TMIOTE3BL: AAIbHOCTH MOJIETA IIApHKa, MYIEHHOIO TOPU30HTAIBHO,
TeM OoJIbIIe, YeM OOJIbIIIE BHICOTA ITYCKA.

o v E W =

Pa3zpnen 2. [lepBoHayajibHbIE CBeleHUS O CTPOCHUM BelleCcTBa

CrtpoeHue BemiecTBa: aTOMbl M MOJIEKYJbI, MX pa3Mepbl. OIBITHL, [OKa3bIBAIOIINE IUCKPETHOE CTPOCHHE
BEIIECTBA.

JIBmkeHne yacTul BemecTBa. CBsI3b CKOPOCTH JBID)KEHHUS YacCTHIl C TeMIepaTypold. bpoyHOBCKoe ABMKEHUE,
muddysus. BsanmoneiicTBue yacTull BenecTsa: NPUTSHKEHUE U OTTAJIKUBAHUE.

ArperaTtHble COCTOSHHS BEIECTBA: CTPOEHHE Ta30B, JKUAKOCTEH M TBEPABIX (KPUCTANIMYECKHUX) TeJl.
B3anmocBa3p MeXIy CBOMCTBaMH BEIIECTB B Pa3HBIX arperaTHBIX COCTOSHUSIX M UX aTOMHO-MOJEKYJSPHBIM
crpoeHreM. OcoOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBL.

Hemoncmpayuu

1. HabmoneHue 6pOyHOBCKOTO JBIKEHHS.

2. HaOmonenue muddysum.

3. HaGmrofieHue siBIIeHMA, OOBSCHSFOIUXCS PUTSHKCHUEM WA OTTAJIKWBAaHHEM YacTHI] BEIECTBA.
Jlabopamopnvie pabomot u onvimol

1. OrneHka JuaMeTpa aToMa METOIO0M PSJIOB (C HCIOJIb30BaHUuEeM (oTorpaduit).
2. OnBITHI IO HAOJFOICHUIO TETLIOBOTO PACIITUPECHHUS TA30B.
3. OmBITHI 10 OOHAPYKEHUTO MEHCTBUS CHUJI MOJICKYISIPHOTO TIPUTSDKCHHUS.

Pa3pen 3. /IBu:keHue U B3auMOAelCTBHE TeJl

Mexanndeckoe JABIKeHHe. PaBHOMepHOe M HepaBHOMepHoe aBmkeHue. CkopocTh. CpemHsisi CKOPOCTh IPH
HEPaBHOMEPHOM JIBHKEHHH. PacuéT myTH 1 BpeMEeHH JBUKCHUS.

SABnenve uHepluu. 3aKOH MHEpIMH. B3auMojeicTBre TeNl KaK MPUYMHA W3MEHEHHUS CKOPOCTH JABMXKECHHUS TEIl.
Macca kak Mepa nHepTHOCTH Tena. [1noTHocTh BemecTBa. CBsI3b IIIOTHOCTH C KOJHMYECTBOM MOJIEKYI B €IUHUIIC
00BbEMa BelecTBa.

Cuia Kak xapakTepUCTHKA B3auMoeicTBus Tej1. Cuiia ynpyrocty u 3akoH ['yka. M3aMepeHue Cuiibl ¢ TOMOIIBIO
IuHAMOMETpa. SBieHme TiAroTeHus W cmia TsokxecTH. Cmna Tspkectw Ha apyrux 1wraderax (MC). Bec rtena.

' MC — 371eMeHTBI CONEPKAHNS, BKIIOUAIOIINE MEKIIPEIMETHBIE CBS3H,

KOTOpBIE MOAPOOHEe PACKPHITHI B TEMATHIECKOM ITAHUPOBAHUH.

% 31ech M jasee MPUBOMTCS PACIIUPEHHBII MepedeHb TabopaTopHBIX paboT M OMBITOB, U3 KOTOPOTO YUHTEINb JEAET BHIOOP 110 CBOEMY YCMOTPEHHIO 1 C
y4€TOM CIHCKa YKCIIEPUMEHTAIbHBIX 3aaHui, IpeJIaraeMeIX B pamkax OI'D no dmsuke.
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HesecomocTs. CrioskeHHE CHII, HAITPABJIICHHBIX 110 OJHOM mpsMoii. PaBHoeiicTByromas cun. Cuna TpeHus. Tpenune
CKOJIBXXEHUS U TpeHue mokos. Tperue B mpupoje u texauke (MC).
Hemoncmpayuu
Habmroienne MexaHIHIECKOTO TBUKCHHS TEJa.
M3mepenne ckopoCcTH MPSMOJIMHEHMHOTO JBUKCHUSL.
HaGimoienue sBiieHUS] HHEPIIHH.
Hao6mronenune n3MeHeHUsT CKOPOCTH TIPH B3aUMOACHCTBUH TEII.
CpaBHeHHE MaccC M0 B3aUMOJICHCTBHUIO TETI.
CnoxxeHue cujl, HapaBJICHHBIX MO OJTHOM MPSIMOiA.
ﬂaﬁopamopnbte padomosl u onvimol

S

1. OnpenenieHre CKOPOCTH PAaBHOMEPHOTO JBWXKCHHUS (IIapuKa B IKUAKOCTH, MOJICIU SJICKTPUYECKOTO
aBTOMOOWJIS U T. II.).
OnpeesieHre cpeHEe CKOPOCTH CKOJBKEHHsI OpycKa HITH IapuKa 10 HAaKJIOHHOH MIOCKOCTH.

OnpeneneHne MIOTHOCTH TBEPIOTO TEa.
OMNBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsKEHUS (e opMaliim) Mpy>KUHBI OT TIPUI0KESHHON CHITBL.
OnbIThI, JEMOHCTPUPYIOIIME 3aBHCUMOCTHh CHIIBI TPCHHS CKOJBKEHHS OT CHJIBl JABJICHHS W XapakTepa
COTPHKACAIOIINXCS TOBEPXHOCTEH.

Al

Paznen 4. laBiienne TBEPABIX TeJl, sKMAKOCTEH U ra3oB

Hasnenne. CriocoObl yMEHBIIEHUS W YBENWUYEeHHs AaBieHus. JlaBnenne raza. 3aBUCHMOCTh JaBIIEHUS Tra3a OT
o0béma, TemmepaTypbl. llepenaua naBieHHs TBEPABIMHM TeJIaMH, XKMIAKOCTIMH M Ta3aMu. 3akoH Ilackams.
[THeBMaTHYeCKHE MAaIIWHBIL. 3aBUCUMOCTh JIABJICHUS JKUAKOCTH OT TIJIYOMHBL [ MAPOCTaTUYECKHIA IapaioKc.
Coobmraroruecs cocyasl. | uapaBimueckue MEXaHU3MBI.

Atmocdepa 3emnn u atmochepHoe naBnenue. lI[pudrHbI cymecTBOBaHUS BO3AYIIHON 0007104YKku 3emiun. OmbIT
Toppuuennu. M3mepenue arMocdepHOro AaBiieHUs. 3aBHUCUMOCTh aTMOC(EPHOIO NAaBJICHHUS OT BBICOTHI HaJ
ypoBHeM Mopst. [TpuGops! A1 u3MepeHus aTMOC(HEPHOTO TaBICHHMS.

JeiicTBHe XMUAKOCTM W ra3a Ha MOTPYXKEHHOE B HUX Tello. BhITankuBaromas (apXuMenoBa) cuia. 3aKOH
Apxumena. [InaBanne Ten. Bo3myxomaBanue.

Hemoncmpayuu

3aBUCHMOCTb JTaBJICHHA ra3a OT TEMIIEPATYPHI.

[lepenava qaBieHUs )KUIKOCTBIO U Ta30M.

Coob1aromuecs COCy/IbI.

I'mnpasnuyeckuii mpecc.

[IposiBnenne aelcTBUS aTMOC(EPHOTO JaBICHHUS.
3aBUCHMOCTbH BBITAJIKMBAIOIIEH CUIIBI OT 00BEMA MOTPYKEHHON YacCTH Tea U TUIOTHOCTH XKHUAKOCTH.
PaBeHCTBO BBITAJIKUBAIOLIEN CUJIbI BECY BHITECHEHHOW HKUJKOCTH.
VYcnoBre maBaHys Tel: IUIABaHUE WM MOTPYKEHUE Tell B 3aBUCHMOCTH OT COOTHOLIEHMS INIOTHOCTEN TeNa
JKUAKOCTH.
Jlabopamopnwie padbomot u onvimol

® NN kA WD =

1. UccnenoBanue 3aBUCUMOCTH Beca Tella B BOJIE OT 00bEMa OTpYKEHHON B )KUAKOCTh YaCTH TeJa.

. OnpeneneHue BHITATKUBAIOUIECH CUIIbI, IEUCTBYIOLIEH HA TEJI0, MOTPYKEHHOE B )KUJIKOCTbD.

. IIpoBepka HE3aBUCUMOCTH BBITATKUBAIOIICH CUJIBL, JCHCTBYIOIIEH Ha TEIO0 B dKUIAKOCTH, OT MacChl Tea.

. OTBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAIKUBAIONICH CWIIBI, TEUCTBYIOMIEH HAa TEJIO B JKHAKOCTH, OT
00BéMa MOTPYKEHHOH B )KUIKOCTH YaCTH TeJa M OT IUIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYHPOBAHUE JIOAKH U OIIPEAEIeHUE €€ Ipy30M0abEMHOCTH.

A W

Paznen 5. PaGoTa u MOIHOCTH. DHeprus
Mexanunueckas padota. MOIMIHOCTE.

[IpocTeie MexaHW3MEBIL: pblYar, OJOK, HAKJIOHHAs IIOCKOCTh. [IpaBuio paBHOBecus peruara. [lpumeHeHue
TpaBujia paBHOBECHS phldara K OJIOKy. «3osoToe mpaBuiio» mexanukw. KIIJI mpocTeix mexanmszmoB. IIpocTeie
MEXaHU3MBI B OBITY M TEXHUKE.

Mexanuueckas 3Heprusi. Kunerndeckasi u noreHunaibHas sHeprus. [IpeBpaiiienrie 01HOro BUJla MEXaHUYECKOM
SHEPTUHU B APYTroil. 3aKOH COXPAaHEHHUS SHEPTUU B MEXaHUKE.

Hemoncmpayuu



1. IIpuMepsl MPOCTBHIX MEXAHU3MOB.
Jlabopamopnvie padbomoul u onvimol

1. Onpenenenue padOThI CUIIBI TPEHHSI IPH PABHOMEPHOM JIBHXKEHUH TEJa MO0 TOPU30HTATHHON TTOBEPXHOCTH.
2. HccnenoBaHue ycaoBUM paBHOBECHS phlyara.

3. HNsmepenue KIIJ] HakJIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHHSI MEXaHUYECKON SHEPIUH.

8 kaace
Pasnen 6. TenioBble iBJIeHUS

OcCHOBHBIE IOJIOKEHUSI MOJICKYJISIPHO-KHHETHYECKOM TEOPUH CTPOEHUs BeliecTBa. Macca U pa3Mepbl aTOMOB U
MoJieKys1. OnbIThI, TOATBEP)KJAIOIIIE OCHOBHBIE MOJI0KEHUS MOJIEKY IIPHO-KMHETHYECKOH TEOpHH.

Mogenu TBEPAOTO, KHUIKOTO U ra3000pa3HOTO COCTOSIHWHM BemlecTBa. Kpucramnndyeckue W amopdHBIE Tena.
OObscHEeHHE CBOICTB Ta30B, JKUIAKOCTEH M TBEPIABIX TEI HA OCHOBE MOJOXEHHHA MOJEKYJSIPHO-KHHETHYECKON
Teopun. CMauuBaHKE U KallWUIAPHbIE ABJICHUS. TeII0BOE paclIMpPeHne U CHKaTHe.

Temmnepatypa. CBs3b TEMIIEpaTypbl CO CKOPOCTHIO TEINIOBOTO JBM)KEHHUS YaCTHII.

BuyTtpennsisi sHeprusi. CriocoObl M3MEHEHUs] BHYTPEHHEW JHEpruM: TeIulonepenada M COBEpPIICHHE PaOOTHI.
Bunp! Ternonepenauu: TEIUIONPOBOAHOCT, KOHBEKIIMS, H3TyUCHHE.

KonuuecTBO TeroThl. YieNbHas TEIUIOEMKOCTh BelllecTBa. Termioo0OMEeH U TEIUIOBOS paBHOBECHE. Y paBHCHHE
TEIUIoBOro OanaHca.

[InaBieHue M OTBepAEBaHUE KPUCTAJUIMYECKUX BEIIECTB. Y JeNibHAs TEIuIoTa IuiaBieHus. [lapoobpazoBanue u
kouzaerncanus. Mcnapenue (MC). Kunenne. YaenpHas Teriora mapooOpazoBaHHs. 3aBUCHMOCTH TEMIIEPATYPHI
KHIIEHHUs 0T aTMOc(epHOoro AaBieHus. BiaxHocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHAs TEIIOTA CTOPAHMUSL.

[Mpuanumer padoter TermoBbix aurateneid. KIIJ| TerumoBoro mpurartens. TemmoBele IBHTATENH W 3aluTa
okpyxatomeit cpensl (MC).

3aKoH COXpaHEHUs U MpeBpalleHns SHEPTHH B TEIUIOBBIX npoueccax (MC).

Hemoncmpayuu

Hab6mronenue 6poyHOBCKOTO JBUKCHUSI.

Hab6monenune muddysum.

HaGmonenue sprneHnii cMaunBaHUs U KaNWILIISPHBIX SBICHUH.
Habnroenme TemioBoro pacimmpeHus Tel.

W3meneHune naBneHus ra3a npu u3MeHEeHHH 00bEMa U HarpeBaHUH WITH OXJIXKICHUN.
[IpaBuna u3mMepeHus TemMIeparypebl.

Bunap! Teronepenayu.

OxaxxieHue Mpy COBEPIICHUH PAOOTHI.

. HarpeBanwue mpu coBepIlieHnH paOOTHI BHEIITHIMH CHIIAMHU.

10 CpaBHEHHE TEIUIOEMKOCTEH pPa3TUIHBIX BEIIECTB.

11. HaOnronenne KumeHus.

12. HaGnroieHue moCTOSTHCTBA TEMIIEPATyPhI TTPH TIABIICHHH.

13. Moaenu TEIUIOBLIX ABUTATENEH.

Jlabopamopnwie padbomout u onvimol
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. OmbITHI IO 0OHAPYKEHUIO ACHCTBUS CHII MOJIEKYJISIPHOTO TPUTSKCHUS.

. OTmBITHI IO BBIPAIIMBAHMIO KPHUCTAJUIOB TIOBAPEHHOMN COJIHM WIIH caxapa.

. OmbITBI IO HAOIOCHHUIO TEIUIOBOTO PACIIMPEHHUS T'a30B, )KUIKOCTEH U TBEPIBIX TEIN.

. OmpeneneHue qaBieHUs BO3/AyXa B OaJUIOHE MITIPHIIA.

. OTBITHI, IEMOHCTPHUPYIOIINE 3aBUCUMOCTh JaBIICHUS BO3{yXa OT €ro 00bEMa 1 HarpeBaHUs WIN OXJIAXKICHUS.

. IIpoBepka THUMOTE3bI JIMHEHHON 3aBUCUMOCTH JIMHBI CTOJOWKA JKHIKOCTH B TEPMOMETPUUECKON TpyOKe OT
TEMIIepaTyPHl.

. HabnroneHne n3MeHeHns BHyTPEHHEH SHEPTHH TeNa B Pe3yJIbTaTe TEIUIONepe1ayn U padOThl BHEITHHUX CHII.

. MccnenoBanue saBneHus TeruiooOMeHa MPU CMEITNBAHUH XOJIOAHON M TOpPSYer BOJIBI.

9. OnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH MpPH TEMJIOOOMEHE C HarpeThiM METaJUIMYECKHM

UAIUHAPOM.
10.0npeneneHue yaeabHON TEIUIOEMKOCTH BEIIECTRA.
11.MccnenoBanue npoiiecca ucnapeHusl.

AN B W =
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12.0npeneneHne OTHOCUTEIFHOM BIIAKHOCTH BO3AyXa.
13.0mpenesnenne yenbHOM TeIUIOTH TUTaBICHHS JIbA.

Paznes 7. dnekTprnyeckne 1 MAarHUTHBIE SIBJICHUS

Onextpusanus Tena. JBa poaa siekTpuueckux 3apsnaoB. BzaumopeiicTBue 3apsokeHHbIX Ten. 3akoH Kymona
(3aBUCUMOCTH CHJIBI B3aMMOJICHCTBUS 3aPsDKCHHBIX TEJ OT BEJIMYMHBI 3apSJIOB U PACCTOSIHUS MEXK]TY TEIaMH).

OnexTpudeckoe none. Hanpsok€HHOCTH anekTprdeckoro nois. [IpuHIMT cynepno3unny 3IeKTPHIECKUX TMOoIen
(Ha KAYECTBCHHOM YPOBHE).

Hocutenu snextpuueckux 3apsaoB. DJIeMEHTapHBIN snekTpudeckuil 3apsn. Ctpoenue atoma. [IpoBogHuku u
TUDIIEKTPUKH. 3aKOH COXPaHEHUS dJIEKTPUIECKOTO 3apsiia.

ONeKTpUYecKHuil TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUUECKOTO TOKA. VICTOUHMUKH TOCTOSHHOTO TOKA.
JleficTBUS AJIEKTPUIECKOT0 TOKa (TEIIIOBOE, XUMHUYECKOE, MAaTHUTHOE). DIIEKTPUUSCKUH TOK B )KHIIKOCTSIX U ra3ax.

Onektpudeckas Ienb. Crima ToKa. JJeKTpudeckoe HampspbkeHwme. CONpOoTHBIEHHWE NPOBOAHHKA. Y IEIHHOE
compoTHBJIeHHE BemlecTBa. 3akoH Oma mms ydacTka mend. [locnmemoBaTenbHOe W MapajuiedIbHOE COCTUHEHHE
MIPOBOTHUKOB.

Pabora u MONIIHOCTH 3IEKTpUUECKOro Toka. 3akoH Jlkoyms— JleHna. DIeKTpUYeCKUe e U MOTPEOUTEIH
ANEKTpUIecKOi 3Hepruu B ObiTy. KopoTkoe 3ambIkaHue.

ITocTossHHBIE MarHUTH. B3anMoieicTBHE TOCTOSIHHBIX MarHUTOB. MarHuTHOE 1ojie. MarHuTHOE ToJie 3eMIIH U
€ro 3HaveHue I Ku3HH Ha 3emute. OmbIT DpcTena. MarHuTHOE Mojie 3JIEeKTpudecKkoro Toka. [IpumeHeHue
JNIEKTPOMAarHUTOB B TexHUKe. JleficTBMe MAarHWUTHOTO TIONSi HAa MPOBOJAHHK C TOKOM. OIIEKTPOIBUTATENb
MTOCTOSTHHOTO TOKa. MICTI0Ih30BaHME AIIEKTPOABUTATENEH B TEXHUIECKUX YCTPOICTBAaX M HA TPAHCIIOPTE.

Oneitel @apanes. SIBienue diekTpoMarHuTHOM uHAyKIWU. [IpaBuno Jlenma. Dnektporenepatop. CriocoObl
MOITyYEHUS IEKTPHUECKON YHEPTHH. DICKTPOCTAHIINU Ha BO30OHOBIIIEMbIX UCTOYHHUKAX YHEPTUH.

Hemoncmpayuu

DnexTpu3anus Tei.

[Ba poJia 3NEKTPUYECKUX 3aPSA0B U B3aUMOJICUCTBUE 3apSKEHHBIX TE.
YCTpOUCTBO U AEUCTBUE 3IEKTPOCKOIIA.

OnexTpocTaTuyecKkass HHIYKIIHSL.

3aKOH COXpaHEHUS DJIEKTPUUECKUX 3apsIIOB.

[IpoBOHUKY U TUANEKTPUKH.

MojenupoBaHre CUIIOBBIX JIMHUM 3JIEKTPUUECKOTO MO,
HcTouHrKY TOCTOSIHHOTO TOKA.

9. JleMcTBUS 3IEKTPUUECKOTO TOKA.

10. DEKTPUIECKUI TOK B )KUIKOCTH.

11.I"a30BbIH pa3ps.

12.1I3MepeHune CUIibl TOKa aMIEPMETPOM.

13.13MepeHune 3MeKTPUYECKOr0 HAPSKEHUSI BOIBTMETPOM.
14.PeocTar ¥ Mara3uH COIPOTUBIICHUM.

15.B3aumoieicTBHE MOCTOSIHHBIX MArHUTOB.

16.MoienupoBaHrue HEBO3MOXKHOCTH Pa3JeIeHUs TOJICOB MarHuTa.
17.MopenupoBaHHe MarHUTHBIX TOJIEH MOCTOSTHHBIX MarHUTOB.
18.0mwIT Dpcrena.

19.MarautHoe 1oJie Toka. JJIeKTPOMarHur.

20.JleficTBME MAarHUTHOTO MOJIs1 HA TPOBOJIHUK C TOKOM.
21.D5eKTpOABUTATENH TOCTOSHHOTO TOKA.

22.MccnenoBanue ABICHUS dJIEKTPOMArHUTHON MHTYKIUH.
23.0mnsiTh Dapajest.

24.3aBUCUMOCTH HalpaBJICHNS HHIYKIIMOHHOTO TOKA OT YCIOBHUN €r0 BO3HUKHOBEHHUSI.
25.25eKTporeHepaTop MOCTOSHHOIO TOKa.

Jlabopamopnvie pabomolt u onvimol
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. OmbITHI IO HAOIIOACHUIO NEKTPU3AIUH TET HHAYKINEN U PU CONIPUKOCHOBEHNUH.

. MccnenoBanue neiicTBHSI SIEKTPUIECKOTO TIOJIS HA TIPOBOIHUKY U TUDIICKTPHUKHY.

. COopka u mpoBepKa pabOTHI JIEKTPUIECKOH IETTH MOCTOSTHHOTO TOKA.

. VamepeHue u peryiupoBaHHue CHITbI TOKA.

. MI3aMepeHune u peryinupoBaHue HANPsHKCHUS.

. MccnenoBanue 3aBHCHMOCTH CHJIBI TOKa, HWAYIIETO 4Yepe3 PE3UCTOp, OT COMPOTHBICHUS pe3ucTopa u
HanpsHKEHUS Ha Pe3UCTope.

[N O R



7. OnbIThI, EMOHCTPUPYIOLIME 3aBUCUMOCTb 3JIEKTPUYECKOI'O CONPOTHUBIIEHHS NPOBOJHUKA OT €ro IJIMHBI,
IIJIOLIA U TIONEPEYHOr0 CEYCHUS U MaTepuaa.
8. IIpoBepka npaBuiia CI0KEHUS HANIPSDKEHUI IIPU TIOCIEI0BATEILHOM COSJUHEHHUH IBYX PE3UCTOPOB.
9. IIpoBepka npaBmiIa I CHUIIBI TOKa MPH MAPAJIIEIEHOM COCIUHEHUH PE3UCTOPOB.
10. Omnpenenenue paboThI MEKTPUUECKOTO TOKA, UAYILIETO YePE3 PE3UCTOP.
11. OmpeneneHne MOLUTHOCTH JIEKTPUIECKOT0 TOKA, BBIIEISIEMOI Ha PE3UCTOPE.
12. HccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 JIaMIIOUYKY, OT HAIPSHKEHYSI Ha HEM.
13. Omnpenenenue KII/] narpesarens.
14. HccnenoBaHue MarHUTHOIO B3aUMOJICHCTBUS ITIOCTOSIHHBIX MArHUTOB.
15. M3yuyeHne MarHUTHOTI'O TOJIS IIOCTOSHHBIX MarHUTOB IIPY MX OObEAMHEHUH U Pa3ieICHUH.
16. HccnenoBanue OeMCTBUA DIIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
17. OmBITHI, AEMOHCTPHUPYIOIINE 3aBUCHMOCTD CHJIBI B3aUMOJIEHCTBHS KaTYIIKH C TOKOM W MarHUTa OT CHUJIbI TOKa
Y HallpaBJICHHA TOKA B KAaTYIILIKE.
18. HM3yueHue neiCTBHSI MArHUTHOTO ITOJI HA IIPOBOJHUK C TOKOM.
19. KonctpyupoBanue u u3yyeHue paboThl AIEKTPOABUTATENS.
20. Wsmepenue KIIJ anekTpoaBuratenbHON yCTaHOBKH.
21. ONBITHI O UCCIENOBAaHUIO SIBICHUS 3JIEKTPOMAarHMUTHOW MHAYKLHHW: MCCIENOBaHNE W3MEHEHUH 3HAYCHUS H
HaIpaBIeHU HHIYKIIHOHHOTO TOKA.

9 kiace
Pazgen 8. Mexannueckue siBJeHUS

Mexannyeckoe nBmkeHHe. MarepuanpHas Touka. Cucrema orcdéra. OTHOCHUTENBHOCTE MEXaHHUYECKOTO
IBIKEeHHA. PaBHOMepHOe mpsMoiiMHeitHoe ABIKeHue. HepaBHoMepHOe mNpsiMoinHelHoe ABwkeHue. CpeaHss u
MI'HOBEHHAs! CKOPOCTh Tella P HEPaBHOMEPHOM JBMKEHUH.

Yckopenue. PapHOycKkopeHHOE npsiMonuHetHOe Bmxkerne. CBoboaHoe manenue. OnbITh [ ammes.

PaBHOMepHOE nBWKEHHE MO OKpyXHOcTH. [leprion m wactora oOpamieHus. JIuHeiHas W yriioBask CKOPOCTH.
LlenTpocTpeMUTENBEHOE YCKOPEHHUE.

ITepBeiii 3akoH HetoToHa. Bropoii 3akon HetoToHa. Tpetuii 3akon HetoTona. [IpuHIMNI Cynepno3uuuu CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHHS: CHJIa TPEHHUsl CKOJBXEHHA, CHJIA TPEHUsS IOKOs, APYTHE BHIBI
TpPEeHMUSL.

Cuna TSDKECTH M 3aKOH BCEMHPHOTO TATOTEHUs. Y CKOpeHHE CBOOOIHOTO MajeHusl. J[BrkeHue miaHeT BOKPYT
Connna (MC). IlepBas kocMuueckasi CkopocTb. HeBecoMocTh 1 eperpy3KHu.

PaBHOBecue marepuaiibHOW TOYKH. AOCOJIOTHO TBEpAOE Teyo. PaBHOBecue TBEPIOTO Tella ¢ 3aKPEIIEHHOM
OCBI0 BpalleHusi. MoMeHT cuiibl. LIeHTp TskecTu.

Nmnynec Tena. MsmeHenne umnynbsca. IMITyIbsC CcHITbl. 3aKOH COXpAaHEHUsI UMITyJbca. PeakTHBHOE NBHKEHHE
(MC).

Mexanndeckass paboTa W MOIIHOCTh. PaboTa cui TshkecTH, ynpyroctd, TpeHus. CBs3b dHEPruu U paboOTHI.
[ToTeHumanbHas sHEPrus Teja, MOAHATOrO HaJl IOBEPXHOCTHIO 3eMJH. [loTeHIIMaNbHAsI SHEPTUS CKATOW MPYKHUHBI.
Kunernueckast sneprus. Teopema 0 KHHETHYECKOW SJHEPTUU. 3aKOH COXpaHEHH MEXaHUYECKON SHEPTHU.

Hemoncmpayuu

Habmonenne MexaHn4uecKoro JBM)KEHHUS Tella OTHOCHUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHuMe ITyTel U TPaeKTOPUM JBM)KEHHS OJTHOTO U TOTO 7K€ TeJla OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.
N3mepenne cKopoCcTH U yCKOPEHHS MPSIMOITMHEWHOTO JBU)KEHHS.

HccnenoBanne npu3HAKOB PaBHOYCKOPEHHOTO ABIKEHUSI.

Habnronenune apmxeHus Teaa o OKpy>KHOCTH.

Habnronenne MmexaHMUeCKHX SIBICHUN, TPOUCXOSIIMX B clcTeMe oTcuéra « Tenexxkay npu e€ paBHOMEPHOM
W YCKOPEHHOM JIBIDKEHHU OTHOCHTEIBHO KaOMHeTa (QU3UKH.

7. 3aBUCHUMOCTB YCKOPEHUS TeJla OT Macchl Tejla U AEUCTBYIOIIEH Ha HErO CHIIBI.

8. HaOmronenue paBeHCTBaA CHII IIPH B3aUMOZCHCTBUH Tell.

9. M3meHeHune Beca Tena MpH yCKOPEHHOM JIBHKEHHH.

10. [lepenaya nmmymbca MpH B3aNMOZEHCTBAN Tell.

11.IIpeoOpa3oBaHus IHEPTUH [IPHU B3AUMOACHCTBUH Tell.

12. CoxpaHeHHUe UMITyJIbCa TIPU HEYIIPYTOM B3aUMOJIEHCTBHH.

13. CoxpaHeHHe UMITyJIbCa TPH a0COIIOTHO YIPYTOM B3aMMOIEHCTBUH.

14. HabnroneHue peakTHBHOTO IBMXKECHUSL.
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15. CoxpaHeHHEe MEXaHHUECKON YHEPTUHU IPU CBOOOTHOM ITaICHUH.
16. CoxpaHeHUEe MEXaHHMUYECKOW YHEPTHH MTPH JBUKCHUU TeJla MO/ JSHCTBHEM TPy KUHBI.

Jlabopamopnvie pabomot u onvimol
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KoncTpyupoBaHue TpakTa sl pa3roHa M JaTbHEHIIero paBHOMEPHOTO JABMXKCHUS IAPUKA FITH TEICHKKH.
OnpeneneHue cpeiHel CKOPOCTH CKOJILKCHUS OpyCKa MITH JIBUXKCHHUSI IIApUKa 110 HAKJIOHHOM TIOCKOCTH.
OnpenerieHne YCKOPEHUs Telia MPU paBHOYCKOPEHHOM JBM)KCHUU 110 HAKJIOHHOW TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPH PABHOYCKOPEHHOM JIBIDKEHHH 0€3 HadyalbHOW CKOPOCTH.
[TpoBepka rHITOTE3bI: €CIM MPU PABHOYCKOPEHHOM JIBHXKCHHUU 0€3 HA4albHOW CKOPOCTH ITyTH OTHOCSTCS Kak
PAA HEYETHBIX YHCEN, TO COOTBETCTBYIONIUE MMPOMEKYTKHA BPEMEHU OJTMHAKOBHI.

HccnenoBanre 3aBUCUMOCTH CHITBI TPEHUS CKOJILKEHUS OT CHITBI HOPMaIIbHOTO JIABIICHHS.

Omnpenenenre Ko3hHUIMESHTA TPSHHS CKOJIBKCHUS.

OnpenenneHne )XECTKOCTU NPy KHUHBI.

. Onpenenenue pabOTHI CHIIBI TPSHUS TIPU PABHOMEPHOM JIBUKCHUU TeJIa 10 TOPU30HTATLHON MOBEPXHOCTH.
10 Omnpenenenue pabOThI CHIIBI YIPYrOCTH MPH MOJBEME Tpy3a C HCIOIb30BAHUEM HETOIBIKHOTO H
MTOIBHYKHOTO OJIOKOB.

11.3y4eHue 3aKOHA COXPAHEHHUSI SHEPTHH.

12.

Pazgen 9. Mexannueckue KoJ1e0aHUS U BOJTHBI

Konebarensnoe papmwkenne. OCHOBHbIE XapaKTEpUCTUKU KOJICOAHWM: TMepuol, 4YacToTa, aMIUIUTYAA.
MarematndecKuil v Py >KHUHHBIA MassTHUKY. [IpeBparienrne sHeprun pH Koe0aTeTbHOM JBIKEHUH.

3aryxatomue konebanus. Beinyxaennsie konebanus. Pezonanc.

Mexanundeckue BoiHBL CBOMCTBAa MeXaHHMUECKUX BOJH. IIpogonbHBIC U MONEpeyHble BOJMHEIL. J[JIMHA BOJHBI U
CKOPOCTh €€ pacmpocTpaHeHusi. MexaHnueckue BOJIHBI B TBEPAOM Tene, ceicMuueckue BoiaHbI (MC).

3ByK. I'poMKOCTh 3ByKa 1 BbicoTa ToHa. OTpaskeHue 3ByKa. H(Ppa3ByK U yIbTpa3ByK.

Hemoncmpayuu
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. Habmonenue konebanuii Tes moz AeCTBUEM CHIIBI TSKECTU M CHIIBI YIIPYTOCTH.
. HaGmonenune koneGanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

. HaGmonenne BoIHYKICHHBIX KOJIeOaHUH 1 pe30HaHCa.

. PacipocTpanenue npo1oJabHBIX U [TOTIEPEYHbBIX BOJH (Ha MOJEIH).

. HaGmonenne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

. AxycTHueckuil pe3oHaHcC.

JIa6opamopnb1e padomol u onvimol
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7.

. OmnpejieneHne 9acTOTHl U IEpHOAA KOJIeOaHU MaTeMaTHYECKOTO MasiTHUKA.

. OmnpejeneHne 9acTOTHl M IEpHOa KOJIEOaHUH MPY>KWUHHOTO MasTHHUKA.

. MccnenoBanne 3aBUCHMOCTH NepH01a KOJIeOaHUH MOABEIIEHHOT'O K HUTH I'Py3a OT AJUHBI HUTH.

. MccnenoBanne 3aBUCHMOCTH Nepro/ia KOJIeOaHUH NPYKMHHOTO MasiTHUKa OT Macchl rpys3a.

. IIpoBepka HE3aBHCHMOCTH Tiepro/ia KoeOaHui rpy3a, MOJBEIICHHOTO K HUTH, OT MacChl rpy3a.

. ONBITBI, IEMOHCTPUPYIOLINE 3aBUCUMOCTh Nepuoja KoleOaHuil MPYKMHHOTO MasTHHKAa OT Macchl rpys3a H

KECTKOCTU TIPYIKHUHBI.
N3mepenne yckopeHUs CBOOOIHOTO TaICHUSI.

Paznes 10. DiieKTpOMarauTHoOe MoJIe ¥ 3J1eKTPOMATHUTHBIE BOJTHBI

ONEeKTPOMarHUTHOE TIOJIe. JEKTPOMArHUTHBIC BOJHBI. (CBOHCTBAa AJIEKTpOMarHUTHBIX BoyH. [llkama
3JIEKTPOMATrHUTHBIX BOJIH. MICIIONIb30BaHUE 3JIEKTPOMArHUTHBIX BOJH 71l COTOBOM CBSI3H.

DnekTpoMarHuTHas mpupozaa ceeta. CKOpocTh cBeTa. BoTHOBEIE CBOMCTBA CBETA.

Hemoncmpayuu

1.

CBoiiCcTBa 3JEKTPOMArHUTHBIX BOJIH.



2.

BoHOBEIE CBOMCTBA CBETA.

Jlabopamopnvie pabomol u onsimol

1. I/I3yqu1/Ie CBOMCTB SJICKTPOMArHUTHBIX BOJIH C ITIOMOIIBIO MOOHUIBLHOTO TGJ'IG(bOHa.

Paszgen 11. CBeToBbIe SIBJICHUS

JlyueBass Mozmens cBera. Mcrounnku cBera. [IpsmomnmHeiHOe pacripocTpaHeHHe cBeTa. 3aTmenus ConHIa U
JIynsl. Otpaxkenue cBera. [Inockoe 3epkano. 3aKOH OTpa)KeHUs CBETA.

[Ipenomnenue cBera. 3akoH mpelomieHus cBeTa. [lonHoe BHyTpeHHee OTpakeHue cBeTa. lcmonb3oBaHue
MTOJTHOTO BHYTPEHHETO OTPAXEHHS B ONTHYECKUX CBETOBOJAX.

Jlunza. Xon mydeit B muaze. Ontudeckas cucreMa (hotoammapara, Mukpockorna u teneckoma (MC). I'ma3 kak
onTHuYecKas cucrema. bin3opykocTs U JaTbHO30PKOCTb.

Pasnoxxenue Oenoro ceeta B ciektp. OnbiTel HetoToHa. CrioykeHue CrieKTpalIbHBIX IBETOB. [{uctepcus ceera.

Hemoncmpayuu
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9.

. [IpsmonuHeitHoe pacipocTpaHEeHHUE CBETA.

. OTpaxxeHue cBera.

. [Tony4eHnue n300pakeHUi B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKaJlaX.
. IIpesomnenue ceera.

. ONTHYECKHI CBETOBOA.

. Xox myueit B coOuparoliei JInH3e.

. Xox J1ydel B pacCEeUBAIOLLEH JIMH3E.

. [lony4uenre n300pa>keHUI ¢ TOMOIIIBIO JTUH3.

[Ipuranun gerictBus doTroarmmapara, MUKPOCKOTIA U TEIECKOTIA.

10. Mopens riasa.

1

1. Paznosxenue Genoro cBera B CIEKTP.

12.Ilomy4enue Genoro cBeTa NpH CI0KEHUH CBETA PAa3HBIX LIBETOB.
Jlabopamopnwie padbomot u onvimol
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. UccnenoBanmne 3aBUCHMOCTH yriia OTpaX€HHs CBETOBOI'O Jiy4da OT yTIJla IMaACHUA.

N3yueHne XapakTepUCTHK N300paKeHNs IPEIMETA B TNIOCKOM 3EpKaJie.

HccnenoBanre 3aBUCUMOCTH yIfla MPEIOMIIEHUS] CBETOBOTO JIyda OT yIJjla MaJeHUS Ha TPaHUIE «BO3IAyX—
CTEKJIO».

[ony4yenune n300paskeHHi C MOMOILBIO COOUPAIOLIEH JINH3BI.

Onpenenenne GOKyCHOTO PACCTOSHHS M ONTUYECKOM CHITBI COOMPAOIIEH JIMH3HI.

OTMBITHI TTO Pa3IOKEHHIO OETIOT0 CBETa B CIIEKTP.

OnBITHI IO BOCTIPUATHIO IIBETA TIPEAIMETOB IPH WX HAOIIOIEHUH Yepe3 [IBETOBbIC (PIITBTPHI

Pazgen 12. KBaHnToBbI€e IBJEHHSA

OnbiTel Peszepdopna u mmaHerapHas Mofenb atoma. Mojens aroma bopa. McnyckaHue u morJonieHrne cBera
atomoM. KBaHTbl. JInHEHUaThIE CIEKTPHI.

PagnoaktuBHOCTE. Anb(a-, Oera- u ramma-uziayueHus. CtpoeHue aTomMHOro sgpa. HykioHHass Mmonens
aTOMHOTO sipa. M30oTomsl.

PannoaktuBHBIE IpeBpamnieHus. [lepros momypacnaga aTOMHBIX SIED.

SnepHeie peakiuy. 3aKOHBI COXPAHESHUS 3apsIOBOTO M MacCOBOTO YHCEN. DHEPTHs CBSI3U aTOMHBIX siiep. CBs3b
Macchl ¥ 3Heprun. Peakiuu cunaTe3a u neneHus saep. Mcrounnkn sueprun Comana u 38831 (MC).

SAnepnas sHepretuka. JlelicTBUs paguoaKTUBHBIX U3TyUYeHHI Ha )uBble opraHu3msl (MC).

Hemoncmpayuu
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CrexTpbl U3MyYEHUs U MOTJIOLIECHUSL.
CrexTpbl pa3IUYHbIX Fa30B.
CrexTp Bogopoaa.

. Habmogenne tpekoB B kamepe BuibcoHa.
. Pabora cuérunka HOHU3UPYIOINX U3ITyICHHH.
. Perucrpanus uznydyeHus NpupoIHbBIX MUHEPAJIOB U IPOAYKTOB.
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Jlabopamopnuie padbomout u onvimol

1. HaGuroieHue CIUTONIHBIX M JIMHEHYAThIX CIICKTPOB M3y YCHHS.
2. UccnemoBanue TPEKOB: H3MEPEHUE DHEPIHU YACTHIIBI TI0 TOPMO3HOMY IyTH (110 hoTorpadusm).
3. V3mepeHue paanoaKTUBHOTO (oHa.

IHoBTOpHTETLHO-00001IaKOIINI MOAYJIL

[ToBTOpHTENHHO-0000MIAFOIINKT MOAYNb TpEAHA3HAdeH I CHCTEMATH3alld W OOOOIIEHHS TPEAMETHOTO
COJiep>)KaHUsl W ONbITA JEATENbHOCTH, NMPUOOPETEHHOIO TIPU H3YyYEHHH BCEro Kypca (U3WKH, a TakkKe IS
noAroToBKM K OCHOBHOMY TOCYIJapCTBEHHOMY 3K3aMEHy M0 (u3WKe [UIs OOYyYarolIMXcs, BBIOPABIIMX ATOT
Y4IEeOHBIN TTPEIMET.

HpI/I HU3YyUYCHHUU OAHHOT'0 MOAYJIA PCAIM3YIOTCA U CUCTECMATU3HUPYIOTCA BUABI ACATCIBbHOCTH, HA OCHOBE KOTOPBIX
obecreunBaeTcs JOCTMKCHHUEC TPCAMCTHBIX W MCTAIPEAMCETHBIX IIJIAHUPYCEMBIX PC3YyJIbTAaTOB O6y‘IeHI/I$l,
(l)OpMI/IpyeTCH €CTCCTBCHHO-HAaYy4YHas rpaMOTHOCTb: OCBOCHHUE HAYYHBIX METOAOB UCCIICJOBAHUA SIBJICHUH IIPUPOIbI
U TCEXHUKH, OBJIAJCHUC YMCHUIAMU 00BSICHATH (1)I/I3I/I'-IGCKI/I6 SIBJICHUS, TPUMCHAA IMOJYUYCHHBIC 3HAHUA, PCLIIATH
3a/1a4u, B TOM YUCJIC KAYCCTBEHHBIC U SKCIICPUMEHTAJIbHBIC.

[IpuHIUNUaNBEHO NESTEIBHOCTHBIA XapakTep AAHHOIO paslesia peanusyercs 3a C4ET TOro, 4TO Y4Yalluecs
BBIMOJIHSIOT 3aJaHKs, B KOTOPBIX UM IPEAJaracTcs:

"  Ha OCHOBE IOJIyYEHHbIX 3HAHWH PACIO3HABaTh U HAYYHO OOBSICHATH (PU3MUYECKHE SIBICHUS B OKPY>KaroIIen
MIPUPOJIE U TIOBCETHEBHOM KU3HU;

"  HCTONB30BaTh HAyYHBIE METOBI HCCIEHOBaHUS (PU3MYECKHUX SIBICHUA, B TOM 4YHCIE OIS MPOBEPKU
TUIOTE3 U MOIY4YEHHSI TEOPETUIECKUX BBIBOJIOB;

"  OOBSCHATH HAay4YHBIC OCHOBBI HamOojee BaKHBIX JOCTIIKEHHH COBPEMEHHBIX TEXHOJIOTUH, HampuMmep,
MIPAKTUYECKOTO MCIIOJIB30BaHMU Pa3IMYHBIX MCTOUYHHMKOB SHEPrMU Ha OCHOBE 3aKOHA MpPEBpallleHUs U
COXPAHEHUS BCEX U3BECTHBIX BUJIOB JHEPTUU.
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INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O INPEIMETA «®U3UKA»

Nzyuenne yuebHOTO mpeaMera «Du3MKa» Ha ypOBHE OCHOBHOTO OOLIEr0 0Opa3oBaHUs JOKHO
o0ecreynBaTh  JOCTIKCHHE  CIEAYIOIIMX  JIMYHOCTHBIX, METalpeAMETHBIX M  MPEIMETHBIX
00pa3oBaTeIbHBIX Pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATbI

Ilampuomuueckoe éocnumanue:
—TIPOSsIBIICHUE NHTEPeca K HCTOPHU U COBPEMEHHOMY COCTOSIHUIO POCCUICKOH (DPU3NYeCKOM HAYKH;
—IIEHHOCTHOE OTHOLIEHUE K JOCTIKECHUAM POCCUICKHUX YUEHBIX-(DU3HUKOB.

Fpa.m‘t)auc:coe u nyoeno-upaecmeeunoe eocnumanue.

—TOTOBHOCTb K AKTUBHOMY Yy4YaCTUIO B O6CY)K)ICHI/II/I O6HI€CTBCHHO 3HAYUMbIX U 3THYCCKHUX npo6neM,
CBSA3aHHBIX C MPAKTUYCCKHUM IIPUMCHCHUEM JOCTIDKCHUH (I)I/I3I/IKI/I,

—O0CO3HaHNEC BaA)KHOCTU MOPAJIbHO-3TUYCCKUX IMMPUHIHUIIOB B ACATCIILHOCTHU y‘léHOl"O.

dcmemuueckoe eocnumanue:
—BOCIPHUATHE 3CTETUYECKUX KAa4eCTB (PM3MUYECKON HAYKH: €€ TapMOHHYHOIO MOCTPOEHUS, CTPOTOCTH,
TOYHOCTH, JIJAKOHUYHOCTH.

L]ennocmu nayunoz2o no3nanus:

—OCO3HaHHE IICHHOCTH (DM3WYECKOH HayKd KaKk MOIIHOTO HWHCTPYMEHTAa IO3HAHUS MHUpPa, OCHOBBI
Pa3BUTHS TEXHOJIOIMM, BAXKHEHUIIEH COCTABISIOIIEN KyIbTYpPBI;

—pa3BUTHE Hay4YHOH JIFOOO3HATEIBLHOCTH, HHTEPECA K UCCIEI0BATEILCKON AEATEILHOCTH.

Dopmuposanue Kyipmypsl 300p06ba U IMOUUOHATILHO20 01A20NOTYHUA:

—OCO3HaHHE [IEHHOCTH 0€30MMacHOT0 00pa3a )KU3HH B COBPEMEHHOM TEXHOJIOTHYECKOM MHPE, BAXKHOCTH
MpaBWJl OE30TACHOTO TMOBENEHUS HA TPAHCIIOPTE, HAa JOpPOrax, C JJIEKTPUYECKHIM M TETUIOBBIM
000pyJ0BaHMEM B IOMAIIHUX yCIOBUSX;

—Cc(opMHPOBaHHOCTh HaBbIKA pedeKcHH, TPU3HAHKE CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ Tpasa y
JIPYTOro YeoBeKa.

Tpyoosoe éocnumanue:
—aKTUBHOE YYacTHE B PELICHWH MPAKTUYECKUX 3a7ad (B paMKax CEMbH, MIKOJIbI, ropoja, Kpas)
TEXHOJIOTHYECKON M COLUAIbHON HAPaBIEHHOCTH, TPEOYIOIUX B TOM YHCIE U PU3NYECKUX 3HAHUM,
—MHHTEpeC K MPaKTUIECKOMY U3yUEHHIO MTpodeccuii, CBI3aHHBIX ¢ (PU3NKOIA.

IKonozuueckoe eocnumanue:
—OpHEHTAIUsl HAa TPUMEHEHHE (QU3MYECKUX 3HAHUHM JJI PelieHHs 3a7ad B 00JACTH OKPYIKaroIICH
CpeJibl, INIAaHUPOBAHUS MTOCTYNKOB U OLIEHKH UX BO3MOKHBIX TIOCIIEJICTBUH JJIsI OKPYKAIOIIEH Cpebl;
—O0CO3HaHue TII00aTBHOT0 XapaKTepa KOJIOTHUECKUX MPO0IIeM U Ty Tel WX pelIeHusl.

Aoanmayus 00yuaOuwezoca K UsMeHAIOUWUMCA YCA0GUAM COUUATbHOU U RPUPOOHOIL CPeObl:

—TMOTPeOHOCTh BO B3aUMOJICHCTBUM TIPH BBIIOJIHEHWH WCCIEIOBAHUNA W TIPOEKTOB (DU3MUYECKOM
HAIPaBJICHHOCTH, OTKPBITOCTh OIBITY M 3HAHUAM JIPYTHX;

—TIOBHINIIEHUE YPOBHS CBOSH KOMIIETEHTHOCTH Yepe3 MPaKTHIECKYIO JIeITEIbHOCTD;

—TMOoTpeOHOCT, B (DOPMHPOBAHWM HOBBIX 3HAHWK, B TOM YHCIE (QOPMYJIHPOBATH HJEH, MOHSTHS,
TUIIOTE3bI 0 PU3NIECKUX 00BEKTAX U SBJICHUSIX;

—O0co03HaHKe AePUIIMTOB COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH B 00acTH (DU3UKH;

—IUTAHUPOBAHKE CBOETO Pa3BUTHS B MPHUOOPETEHUHN HOBBIX (PU3NYECKHUX 3HAHUIA,

—CTpeMIICHUE aHAJM3UPOBATh U BBISIBIIATH B3aUMOCBSI3U PUPO/IbI, OOIIECTBA M SKOHOMUKH, B TOM YHCJIC
C MCIONIb30BaHUEM (DU3NYECKUX 3HAHMIA;

—OIleHKa CBOWX JEWUCTBUU C Y4ETOM BIUSHHUS Ha OKPYXKAKOIIYI Cpely, BO3MOXHBIX TJIOOaIbHBIX
IIOCJICICTBHIA.
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METAINIPEJMETHBIE PE3YJIbTATBI

YHuBepcanbHble NO3HABATEJIbHbIE €iiCTBUSA

basogvie nocuueckue deiicmeun:

—BBISBIISAITh U XapaKTEPHU30BaTh CYLIECTBEHHbBIE MPU3HAKU OOBEKTOB (SBJICHUN);

—YyCTaHABJIUBATH CYNICCTBEHHBIH NPU3HAK KIIaCCH(UKANH, OCHOBAHUS ISl 000OIEHNS ¥ CPAaBHEHHS;

—BBIABIIATh 3aKOHOMEPHOCTH U TPOTHBOPEUMS B PACCMATPUBAEMBIX (paKTaX, NAaHHBIX W HAOIIOICHHSAX,
OTHOCSIIHNXCS K (PU3NUECKUM SIBIICHUSIM;

—BBISBIIATh NPUYNHHO-CIICICTBEHHBIE CBA3M NPHU U3YYEeHHH (PU3NYECKUX SBICHUH U MPOLECCOB; IeNaTh
BBIBOJIBI C HMICTIOJIb30BAHMEM JICTYKTUBHBIX M MHAYKTHBHBIX YMO3aKIIOUCHUH, BBIIBUTATh TUIIOTE3HI O
B3aUMOCBSI3AX (PU3NYECKUX BEIHYHH;

—CaMOCTOATENFHO BBIOMpATh cHoco0 perieHus ydyeOHOH (u3ndeckoil 3aiaun (CpaBHEHHE HECKOJIBKUX
BapUaHTOB pELICHHs, BHIOOp Hamboiee MNOAXOAAIIETO C YYETOM CAaMOCTOSTEIBHO BBIICICHHBIX
KpUTEPUEB).

Ba3zoevie uccneoosamennvckue oeiicmeus:

—TMCIIOJIB30BaTh BOMPOCHI KaK UCCIEN0BATENILCKUA HHCTPYMEHT MTO3HAHUS;

—TIPOBOJUTH IO CAMOCTOSATEIIBHO COCTABJICHHOMY TIAHY OIIBIT, HECIIOKHBIN (DU3UYCCKUIN IKCIICPUMEHT,
HeOO0JIBIIIOE UCCIICOBAHNE (PU3UUECCKOTO SBICHUS;

—OIIeHNBaTh HA TPUMEHUMOCTh M JTOCTOBEPHOCTH WH(POPMAIIHIO, MOIyUYEHHYI0 B XOJ€ HCCIIEOBAHUS
WM SKCIICPUMEHTA,;

—CaMOCTOSATSIBHO  (popMynupoBath 000OICHHS W BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOTO
HaOJIFOJIEHH, OIIBITA, NCCIIEAOBAHM,

—TPOTHO3UPOBATh BO3MOXKHOE JdajbHeiIee pa3BUTHE (U3NIECKUX MPOIECCOB, a TAK)KE BBIIBUTATH
MPEIOJIOKEHHUS 00 UX PAa3BUTUU B HOBBIX YCIOBHSX M KOHTEKCTAaX.

Paboma c unghopmayueir:

—IPUMEHSTH Pa3IM4YHbIC METOJIbI, HHCTPYMEHTHI M 3alpOCHl NPU MOUCKE W 0TOOpe MH(OpMAIMU HITH
JAHHBIX ¢ YYETOM IPEJIOKEHHOH yueOHOW (GU3NUECKON 3a1auH;

—aHaJIM3UPOBaTh, CUCTEMATU3UPOBaTh U UHTEPIPETUPOBATH MH(POPMALIMIO Pa3IMYHBIX BUAOB U (opm
TIPEJICTaBICHUS;

—CaMOCTOSITENIFHO BBIOMPATh ONTHMAIbHYIO (OPMY TMpeJCcTaBlIeHUs MHGOPMALMU U HILUTIOCTPUPOBATH
pelaeMble 3a1a4l HECIOXKHBIMH CXEMaMH, IuarpaMMaMy, HHOM rpaduKoi 1 nX KOMOMHALIUSIMH.

YHusepcajabHble KOMMYHHKATHBHBIE ICHCTBUSA

Obwenue:

—B X0JI¢ 00CYXKJCeHUs Yy4eOHOro Marepualia, pe3yJbTaToB Jad0opaTOPHBIX PabOT M MPOEKTOB 3a/1aBaTh
BOIIPOCHI ITO CYHICCTBY 060y>1<}1aeM0171 TEMbI U BbICKA3bIBaTh UJIC€H, HAIICJICHHBIC Ha PCUICHUE 3ada4u U
noJiIepKaHue OJlaroKenaTellbHOCTH OOIIEeHNS;

—COIIOCTAaBIISITh CBOM CYXIIEHHS C CYXKIEHHUSIMHU JPYTUX YYaCTHUKOB JHajiora, oOHapy>KUBATh pa3iindue
U CXOJCTBO MO3HIIHIL;

—BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M MMCHMEHHBIX TEKCTaX;

—MyOJIMYHO TPEACTABIATh PE3yNbTAaThl  BBIIOJHEHHOTO (U3WYECKOTO OmbITa (IKCIEPHUMEHTA,
HCCJIEIOBAHHUS, TIPOCKTA).

Coemecmnuas desmenbHocms (COmMpPyoOHUUeCmeo):

—TIIOHUMATh W WUCIOJb30BATh MPEUMYIIECTBA KOMAaHIHOW M WHIWBUIYaJIbHOH pabOTHI NP pPEIICHUU
KOHKPETHOH (PU3NUeCKOH MPOOIIeMBbI;

—IIpUHUMAThL LECJIN COBMECTHOU JACATCIIBHOCTH, OPraHU30BLIBATH )IeflCTBHH no eé JOCTHKCHUIO:
pacripenensaTh poyid, 00CYX AaTh MPOIECCHl U PE3ybTaThl COBMECTHON paboOThI; 0000mMaTh MHEHUS
HECKOJBKHX JTIONICH;

—BBIMOJIHATH CBOKO YacTh PaOOThI, JOCTUras KadyeCTBEHHOTO pe3ysibTaTa 10 CBOEMY HANpPaBJICHUIO U
KOOPJVHHPYS CBOM JIEHCTBHSI C APYTUMH YJICHAMUA KOMaH/IbI,

—OIlleHUBaTh KayecTBO CBOETO BKIaga B OOMMH TPOAYKT IO KPUTEPUSAM, CaMOCTOSTEIHHO
c(hopMyTHPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUS.
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YHuBepcaabHble peryJIATHBHBIE e CTBUS

Camoopzan usauus.:

—BBISBIIATh MPOOJIEMbI B JKU3HEHHBIX U YYCOHBIX CHUTYaIUAX, TPEOYIOUIUX IUIsl PEeIIeHUS (DU3MUSCKUX
3HAHMWI;

—OPHUEHTUPOBATHCS B PA3TUYHBIX MOAX0/IaX MPUHATHUS PelieHUN (MHIUBUIYATbHOE, TPUHITHE PEIICHUS
B TPYTIIe, IPUHATHE PEIICHUI TPYIIION);

—CaMOCTOSITEIBHO COCTaBIATh ANTOPUTM pemieHHs (PU3NIECKOW 3a1adil WIH IUIaHa WCCIEIOBAHUS C
Y4€TOM HMMEIOIINXCS PEeCypcOoB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH IpeaiaraeMbie
BapUAHTHI PEIICHUIA;

—/€JIaTh BI)I60p nu 6paTI) OTBCTCTBCHHOCTDL 3a PCHICHUC.

Camoxoumpons (pegpnexcus):

—/AaBaThb aJICKBATHYIO OLICHKY CUTYallU U IIpCJiaraThb 1jiaH eé U3MCHCHHU,

—OOBSACHATh TPHYMHBI JOCTHKCHUS (HEIOCTHKCHHUS) DPE3YJIbTaTOB MACATEIBHOCTH, IaBaTh OLECHKY
IpUOOPETEHHOMY OIIBITY;

—BHOCHTH KOPPEKTHUBBI B JICATEIBHOCTD (B TOM YHCIE B XOJ BBITIOJHEHUS (PU3MUECKOTO HCCIICTOBAHHUS
WIN TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, H3MEHHUBIIHMXCS CUTYalMl, yCTAaHOBIECHHBIX OIINOOK,
BO3ZHMKIINX TPYIHOCTEH;

—OILICHMUBAaTb COOTBECTCTBUEC PE3YyJIbTaTa LUCIU U YCIIOBUAM.

3M0uu0HtUleblﬁ UnmeJsliekm:

—CTaBHUTH ce0sl Ha MECTO JIPYTOTO YEIOBEKa B XOJIE CIOpa WM JUCKYCCUU Ha HAYYHYIO TeMY, IOHUMATh
MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTOro.

Ipunamue ceon u opyzux:

—IpHU3HaBaTh CBOE MPaBO Ha OMMOKY MPH PEUIeHuH (PU3MYECKUX 3a]ad WM B YTBEPXKICHHSIX Ha
Hay4HBIE TEMBI U TAKOE K€ IIPaBO JIPYyroro.
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HPEIMETHBIE PE3YJIBTATBI

7 kjace

[lpenmeTHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTpakaThb C(OOPMHUPOBAHHOCTH Y
00yyYaromuxcsi yMCHUH:

—HCIIOJIB30BaTh TOHATHUS: (PU3NYCCKHE W XUMUYCCKHE SBIICHUS, HAONIOJICHUE, DKCIICPUMEHT, MOJCIb,
TUIIOTE3a; COUHUIBI (U3NYEeCKUX BEIUYWH; aToOM, MOJIEKYyJla, arperaTHble COCTOSHHS BelecTBa
(TBEpmOE, KHOKOE, Ta3000pa3HOE);, MEXaHWYEeCKOe MBIDKCHHE (paBHOMEpPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEWHOE), TPaeKTOpUs, PaBHOJACUCTBYIOINAs Cwi, nedopmarus (ynpyras, IUTacCTHYECKas),
HEBECOMOCTb, COOOIIAIOIIHECS COCY/IbI,

—pasnuyatek sBieHUs (MUQQy3us; TEIUIOBOE JBIKCHUE YAaCTHI[ BEIECTBA; PAaBHOMEPHOEC JIBHIKEHHUC,
HEPaBHOMEPHOE [IBIDKCHHE; WHEPIUs; B3aUMOJICHCTBUE TEJN; paBHOBECHUE TBEPIBIX TEA C
3aKpeTIEHHON OCHI0 BpAIlleHWs; Iepefavya TaBICHUS TBEPIBIMH TEIaMH, XHUIKOCTIMH W Ta3aMu;
atMoc(epHOe NaBJiCHMC; IUIaBaHUE TEJI; TPEBpAIllCHUS MEXaHWYCCKOW DHEPruu) IO ONUCAHUI0 HMX
XapaKTEePHBIX CBOMCTB M HA OCHOBE OIIBITOB, ICMOHCTPUPYIOMINX NaHHOE (PU3UUECKOE SBIICHHE;

—pacro3HaBaTh MPOSBICHUE HM3YYECHHBIX (U3MUYECKUX SIBICHUI B OKpY’KAlOIEM MHpPE, B TOM YHCIE
¢dusnueckue SBICHHUS B TPUPOJAEC: MPHUMEPHI JABIKEHHUS C PAa3IUYHBIMH CKOPOCTSIMH B YKMBOH M
HE)XUBOW NMPHUPOJIE; ASUCTBUE CHUIIBI TPEHUS B IPUPOJE M TEXHUKE; BIMSHHE aTMOC()EPHOrO NaBICHUS
Ha XMBOI OpraHu3M; IUIaBaHUE PbIO; peIYard B TEJE YeNIOBEKa; IPH 3TOM IEPEBOAMUTH MIPAKTUUECKYIO
3a1a4dy B yueOHYI0, BBIACISTH CYLIECTBCHHbBIE CBOUCTBA/IPU3HAKY (DU3UUECKUX SIBICHHI;

—OIUCBHIBaTh W3yYeHHBIE CBOWCTBA TeN M (DU3WUECKHE SBICHUS, WCIIONB3YS (U3NYECKHE BEIMUHNHBI
(macca, 00bEM, IUIOTHOCTH BEIIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSISI CKOPOCTh, CHJIa YNPYTOCTH,
CHJIa TSKECTH, BEC Telsa, cujla TPeHMs, AaBiieHue (TBEPIOTO Telna, KUAKOCTH, ra3a), BhITAIKUBAIOIIAs
CWJIa, MeXaHW4YecKas paboTa, MOIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI, KO3((QHUIMEHT I0JIe3HOTO
JNEHUCTBHUSI MEXaHM3MOB, KWHETHUYECKas M TIOTCHIWAIbHAs JHEPrus); NpPU OIMUCAHWH MPAaBHIBHO
TPaKTOBaTh (PU3NYECKUN CMBICI WCIONB3YEMBIX BEIHYHH, X 0003HAYCHUS W EAMHUIBI (PU3NIECKUX
BEJIMYWH, HAXOOUTh (OPMYIBI, CBSA3BIBAIONINE [AHHYIO (DM3MYECKYH) BEIWYMHY C JAPYyTUMH
BEJIMYMHAMH, CTPOUTH I'PpadUKU H3YUCHHBIX 3aBUCHMOCTEH (PU3NYECKUX BEIHYMH;

—XapaKTepu30BaTh CBOMCTBA Tel, (PU3NUECKHUE SIBIICHHUS U MPOLECCHI, UCTIONIB3YS TPaBHIa CIIOKEHUSI CHIT
(Bmosib omHOM mpsiMOit), 3akoH ['yka, 3akoH Ilackains, 3akoH Apxumena, NPaBUIO PaBHOBECHS phlyara
(6710Ka), «3070TOE TPABUIIO» MEXAHUKH, 3aKOH COXPAHEHUSI MEXaHUYECKOW YHEPTUH; TPH STOM J1aBaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA M 3alIUCHIBATh €r0 MaTEMaTHUECKOE BBIPAKEHHE;

—O0OBACHATH (PU3NYECKUE SIBIICHUS, MIPOLECCHl U CBOWCTBA TEJ, B TOM YHUCJE M B KOHTEKCTE CUTYalMi
MPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO-CIEACTBEHHBIE CBSI3H, CTPOWTH
oOBsicHeHHe W3 |—2 JOTrMYecKHWX MIaroB C OMOpodl Ha 1—2 W3YYEHHBIX CBOMCTBA (PU3NIECKHUX
SIBJICHNH, PU3NYECKUX 3aKOHA WIIM 3aKOHOMEPHOCTH;

—pemarb pacu€THble 3a7aud B 1—2 JeicTBUS, HCIONB3YsS 3aKOHBI W (POPMYIIBI, CBSI3BIBAIOIIHE
¢u3nuecKkue BETUYMHBI: HAa OCHOBE aHalik3a YCJIOBHs 3a/ayd 3alUChIBaThb KPaTKOE YCIIOBHE,
MOJICTABISITh (DPU3MYECKHE BEIUYMHBI B (DOPMYJBI M MPOBOJUTH Pacu€Thl, HAXOJWUTh CIPABOYHBIC
JTaHHBIE, HEOOXOJUMBIE U PEIIeHUs 3a/1ad, OIEHHWBATh PEATHCTUYHOCTH MONydYeHHON (U3NIECKON
BEJINYUHBI

—pacio3HaBaThb Hp06HeMBI, KOTOPBIC MOXHO PEIIWTH ITPU IMMOMOIIN QJHSI/ILICCKI/IX METOIO0B, B OIIMCaHNH
HCCJICA0BAHNA BBIACIIATH IMPOBEPACMOC MPEATIOTIOKCHUEC (FI/IHOTCBY), pa3jin4aTtb U UHTCPHOPCTUPOBATH
HO.Hy‘-IeHHI)II\/’I pe3yIbTaT, HAXOAUTH OIINOKU B XOZ€ OI11bITa, A€J1aTh BBIBOJBI 110 €0 pe3yJibTaTaM,

—IIPOBOAUTH OINBITEI 110 Ha6J'IIOZ[€HI/IIO (1)I/I3I/I"I€CKI/IX SIBIICHUHA WM (I)I/I3I/I‘{GCKI/IX CBOICTB Te:
(bOpMyJ'H/IpOBaTB MMPOBCPACMBIC  MPCAIIOJIOKCHHA, CO6I/IpaTB YCTAaHOBKY U3 MNPCATIOKCHHOIO
O60py,)_'[0BaHI/I${, 3allMChIBaTh X0 OIIbITa 1 q)OpMyJ'H/IPOBaTB BBIBOJbI;
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—BBIMIOJIHATH MPSAMBIE U3MEPEHUS PACCTOSIHUSA, BPEMEHHU, MacChl Tesla, 00bEMa, CHIIBI U TEMIIEPATYPHI C
UCIIOJIb30BaHHEM aHAJIOTOBBIX W MU(POBBIX MPUOOPOB; 3aMKCHIBATH MOKA3aHUsS MPUOOPOB ¢ yIETOM
3aJaHHON a0COJTIOTHOM MOTPEITHOCTH H3MEPECHHIA;

—TIPOBOJUTH MCCIIEOBAHNE 3aBHCHMOCTH OJHOW (PM3NIECKON BETUYHUHBI OT APYTOW C UCTIOIH30BAHHEM
MPSIMBIX WU3MEPCHHUN (3aBUCHMOCTH IyTH PaBHOMEPHO IBWKYIIETOCS TeJa OT BPEMCHH JBMXKCHUS
TeNa, CHJbI TPEHUSI CKOJBKCHUS OT CHJIBI JIABJICHUS, KauyecTBa OOpaOOTKH IMOBEPXHOCTEH Tel W
HE3aBHCUMOCTH CHJIBI TPEHHUS OT IUIOMIAJHA COIPHUKOCHOBEHHS TEN;, CHIIBI YIPYTOCTH OT YUTHHEHUS
MIPYKUHBI; BRITATKUBAIOIIEH CHIIBI OT 00bEéMa OTPYKEHHON YacTH Tella M OT INIOTHOCTH KHUIKOCTH, €€
HE3aBUCUMOCTHU OT IJIOTHOCTH TeJla, OT TIyOWHBI, HA KOTOPYIO TOTPYKEHO TEJO; YCIOBUH IUIaBaHUS
TEJ, YCIOBUH paBHOBECHS phluara v 0J0KOB); y4aCTBOBATh B IUIAHUPOBAHUH YISOHOT'O UCCIICIOBAHMUS,
coOMpaTh YCTAaHOBKY W BBIMIONHATH HM3MEpPEHUs, CIeays MpeIIoKeHHOMY IUIaHy, (UKCHPOBATh
pe3yNbTaThl MOTYYCHHOW 3aBUCUMOCTH (DU3NYECKUX BEIWYMH B BHUJIE TNPEAIOKEHHBIX TaOIUI] U
rpaduKoB, AeTaTh BEIBOJIBI IO PE3YIbTATaM HUCCIICIOBAHNS;

—TIIPOBOJIUTH KOCBEHHBIE U3MEPEHHsI (PU3NIECKUX BEMYUH (IUIOTHOCTH BEIIECTBA KHUIKOCTH M TBEPIOTO
Tela; CUJa TPEHUS CKOJNBKEHUS; JaBJIEHHE BO3yXa; BBITAIKUBAIOIIAs CHUJa, JEHCTBYOIIAs Ha
HOIPY>KEHHOE B XKHUIKOCTh TENO0; KOI(MGHUIHUEHT MOJIE3HOTO NEHCTBUS MPOCTHIX MEXaHU3MOB), CIEAYS
NPEIJIOKECHHOM WHCTPYKLUMH: TPH BBIIOJIHEHHM HU3MEPEHHH COOHMpaTh HSKCHEPUMEHTAILHYIO
YCTAHOBKY M BBIYUCIISITH 3HAUEHUE HCKOMOM BEJINYMHBL;

—co0Ir0IaTh MpaBUiIa TEXHUKHA 0€30MacCHOCTH MPH PadoTe ¢ IabOpaTOPHBIM 000PYAOBaHHEM;

—YyKa3plBaTh TPUHIUIBl ACUCTBUS NPHOOPOB W TEXHUYECKHX YCTPOWMCTB: BECH, TEPMOMETD,
JUHAMOMETp, COOOIIAIOLIMEcs COCyIbl, OapoMeTp, pbluar, MOABMXKHBIA M HEHOABMKHBINA OJIOK,
HAKJIOHHAS IIOCKOCTB;

—XapaKTepU30BaTh NPUHIMIIB JEHCTBUS N3YUSHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPON Ha
uX omnucaHus (B TOM 4YHCIE: NOIIIUIHMKH, YCTPOHCTBO BOZONPOBOAA, THMAPABINYECKUH IIpecc,
MaHOMETp, BBICOTOMED, MOPIIHEBOW HACOC, apeoMeTp), HCIOb3Ysl 3HAHUS O CBOHCTBAX (PM3MUECKHX
SBJICHUH W HEOOXOUMBbIC (PU3NUECKUE 3aKOHBI H 3aKOHOMEPHOCTH;

—IPHUBOIUTh TpPUMEpPHl / HAXOAWUTh HWHPOPMAIMIO O TNpUMepax MPAKTHYECKOTO HCIIONb30BaHHS
¢u3nuecKuX 3HAHWU B MOBCEJHEBHOW >KM3HU Uil oOecrieueHHsi O€30MacHOCTH NMPH OOpaIleHHH C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMHM, COXPAHEHHUS 3H0POBbS M COOJIONEHHS HOPM
9KOJIOTHYECKOTO MOBEJIEHUS B OKPYIKAIOIIEH Cpele;

—OCYIICCTBJIATDH 0T60p HCTOYHHUKOB I/IH(l)OpMaLII/II/I B CCTHU I/IHTepHCT B COOTBECTCTBHMHM C 3aJaHHBIM
ITOUCKOBLIM 3aIIpoOCOM, Ha OCHOBE MMCIOIINXCA 3HAHUM U HYTéM CpaBHCHUA PA3JIMUYHBIX UCTOYHUKOB
BBIACIIATH I/IHq)OpMaI_II/IIO, KOTOpas sABJIACTCA HpOTHBOpe‘IHBOﬁ WA MOXKET OBITh HeﬂOCTOBepHOfI;

—MCHOJIb30BaTh MPU BHINOJHEHUH YYEOHBIX 3aJaHUM HAYYHO-TIOMYJIIPHYIO JTUTEPATypy (HU3UUECKOTrO
COJIEp)KaHus, CIpPABOYHBIE MaTepuajbl, pecypchl cetd UHTepHeT; BiaxeTs NpuEMaMu
KOHCIIEKTHPOBAHUS TEKCTA, peoOpazoBanus HHOOPMAIINU U3 OJTHOW 3HAKOBOH CUCTEMBI B JIPYTYIO;

—co03/1aBaTh COOCTBEHHBIE KpaTKUE MUCbMEHHBIE W YCTHBIC COOOIIEHUS Ha OCHOBE 2—3 WCTOYHHKOB
uHpopMaIuKy (HU3NIECKOTO COJICpXKAHUS, B TOM 4YHCIIE MyOJMYHO JelaTh KpaTKhe COOOIIeHUs O
pe3yJbTaTax NPOEKTOB MM yUeOHBIX MCCIEAOBAHMIA; IPU 3TOM IPaMOTHO HCIOJIB30BaTh U3yUEHHBIH
NOHATHHHBIN anmapat Kypca GU3UKH, COPOBOXKAATH BEICTYIJIICHUE NTPE3CHTALNEH;

—IIp1 BBIIIOJHCHUHA y‘le6HLIX IMPOCKTOB U I/ICCHCI[OBaHI/Iﬁ pacnpeaciiaTb 00SI3aHHOCTH B rpymnmne B
COOTBCTCTBHUHU C IMOCTABJICHHBIMHU 3aJadaMiu, CICIWTH 3a BBIIIOJHCHHUCM ILJIaHaA HeﬁCTBHﬁ, aJICKBaTHO
OLICHMBATH COOCTBEHHBIM BKJIagd B AOCATCIIBHOCTL TIPYIIBI; BbICTpauBaTb KOMMYHUKATHBHOC
B3aI/IMOZIeI>'ICTBI/Ie, YUUTBEIBass MHCHUC OKPYKarON[uX.
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8 kimace

[lpenmeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE [OJDKHBI OTpaXaThb C(OPMHPOBAHHOCTH Y
00yyYaromuxcsi yMCHUH:

—MUCIOJIb30BaTh TOHSITH: Macca MU pa3Mepbl MOJIEKYJ, TEIUIOBOC IBMKEHHUE aTOMOB M MOJICKYI,
arperaTHbie COCTOSHMSI BEIIECTBA, KPUCTAIUIMYECKUE © aMOp(HBIC TeJia, HACHIIECHHBIA U
HEHACHIIIEHHBIH Tap, BIXXHOCTh BO3/IyXa; TeMIIepaTypa, BHYTPEHHSS YHEPTHs, TETJIOBOHN JIBUTATEIIh;
DIIEMEHTAPHBIM AIIEKTPUYECKUNA 3apsif, DIEKTPUYECKOE TI0Jie, IPOBOAHUKH W IHUAJIEKTPHUKH,
MOCTOSIHHBIN AJIEKTPUUYECKUN TOK, MATHUTHOE TIOJIE;

—pasnu4ath SBICHUS (TEIJIOBOE pACIIMpEeHHe/CKaTHe, TeIulonepenada, TeIIoBOe pPaBHOBECHE,
CMauuBaHME, KaNWULAPHBIC SBICHUS, WCIApeHHe, KOHIACHCAIMs, TIJIaBJICHUE, KPHCTAIUTH3aLUs
(oTBepAcBaHue), KHIIEHHWE, TeIulonepenada  (TEIUIONMPOBOAHOCTh, KOHBEKLHUS, HW3JIy4CHHE);
AIIEKTPHU3ALMS TN, B3aUMOJICHCTBHE 3aps/I0B, IEHCTBHUS HIIEKTPHIECKOTO TOKA, KOPOTKOE 3aMBIKaHHE,
B3aMMOJICHCTBHE MAarHUTOB, JACHCTBHE MarHWTHOTO TOJIS HA MPOBOJHUK C TOKOM, 3JIEKTPOMarHUTHAS
WHIYKIHSA) TI0 OTMCAHUIO UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIONINX JaHHOE
(usngIecKoe SBICHHE;

—pacrno3HaBaTh MPOSBICHHE H3YYCHHBIX (U3MUYECKHX SIBJICHUI B OKpY)KAIOIIEM MHpE, B TOM 4YHCIE
¢du3nyueckue SBICHUS B MPHPOJIE: MOBEPXHOCTHOE HATSHKCHUE W KaNWULSPHBIC SBJICHUS B MPUPOJE,
KpHCTaUIbl B Ipupone, uznydenue CojiHUA, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3bl, 00pa3oBaHUE
pOCBI, TyMaHa, WHeEs, CHEra; OJIEKTPUYECKHEe SBICHHS B armocdepe, SIEKTPUYECTBO IKHUBBIX
OpraHU3MOB; MarHUTHOE 10Jie 3eMJIH, Apeld MOI0COB, pOiIb MATHUTHOTO TOJIS AJIS KU3HU Ha 3emie,
NOJSIPHOE CUSIHME; TIPH 3TOM IIE€PEBOAUTH IMPAKTHYECKYIO 3agadyy B Yy4eOHYIO, BBIIEJATH
CYLIECTBECHHbIC CBOWCTBA/IIPU3HAKH (DU3NUECKUX SIBICHUI;

—ONMCHIBATh M3YYEHHBIC CBOMCTBA Ten M (hu3ndeckue SBICHHSA, HCIOIb3Ysd (U3NUECKUE BEIUIMHBI
(TemMnepaTypa, BHYTPEHHSSI 3HEPrHsl, KOJWYECTBO TEIUIOTHI, YIAENbHAas TEIJIOEMKOCTh BEILECTBA,
yllelbHasl TEIJIOTa IUIaBJIEHMs, yJelbHas TeluloTa MapooOpa3oBaHMs, yJelbHas TEIUIOTAa CrOpaHUs
TOIUIMBA, KOX(QQHIMEHT IMOJNE3HOTO JEHCTBUS TEIUIOBOW MAIIMHBI, OTHOCHUTENbHAs BIIAYKHOCTh
BO3/1yXa, OJEKTPUYECKHH 3apsl, CHJIa TOKAa, ODJEKTPUYECKOE HAaNpsDKEHHE, CONPOTHUBIICHUE
IPOBOJIHHUKA, YAETbHOE COMPOTHBIECHUE BEIIECTBA, pabOTa M MOIIHOCTb 3JIEKTPHUECKOTO TOKA); MPH
OTNMCAaHWW TPABWIBHO TPAKTOBaTh (DU3UYECKUU CMBICI HCIOJIB3YyEMBIX BEIWYWH, O0O3HAYEHUS W
eAMHULIB! (PU3NUECKUX BEJIMYHMH, HAXOIUTHh (POPMYJIBI, CBSA3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BETHUNHY
C IpYT'MMH BEJIMYMHAMH, CTPOUTH IPa)uKU U3YUCHHBIX 3aBUCUMOCTEH (PM3MUECKUX BEIHYUH;

—XapaKTepU30BaTh CBOWCTBA Tell, GU3UUECKUE SBICHUS M MPOIIECCHI, UCTIONB3YSI OCHOBHBIC MOJIOKESHHUS
MOJIEKYJISIPHO-KUHETHUYECKOH TEOpUM CTPOEHMs BEIIECTBA, MPHUHLMII CYIEPHIO3ULIMH Moyied (Ha
KayeCTBEHHOM YpPOBHE), 3aKOH COXPaHEHHMs 3apsja, 3akoH OMa Julsl yyacTKa LenH, 3aKoH J[xoyns—
JleHna, 3aKOH COXpaHEHUs] PHEPrHH; INPU STOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U
3aMUCBIBATh €0 MAaTEMAaTHYECKOE BBIPAKECHHUE;

—O0OBSACHATH (PU3MUYECKHE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCJIE M B KOHTEKCTE CHTyallui MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NPUUYUHHO-CIIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
1—2 noruYecKux IaroB ¢ ONMOpoW Ha 1—2 WM3yYeHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, (PU3UIECKUX
3aKOHOB WJIU 3aKOHOMEpPHOCTEI];

—pemare pacuy€THhIC 3aJaydl B 2—3 JCWCTBUSA, HCIOJB3YS 3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINC
(Gu3MYeCKUe BEIMYMHBI: HA OCHOBE aHAJIM3a YCJIOBHUS 33aJa4M 3alMChIBaTh KPATKOE YCIOBHE, BBIABIISTh
HEJIOCTATOK JAHHBIX JUIS PEIICHUS 3aJadd, BHIOMpaTh 3aKOHBI U (POpPMYIIBI, HEOOXOMUMEIE IS €&
pElIeHus], TPOBOJUTh PACYETHl W CPAaBHHUBATH IIOJIyUYEHHOE 3HAaueHHE (PU3NYECKOH BEIMYUHBI C
U3BECTHBIMU JaHHBIMM;

—pacno3HaBarh IpoOJIEeMbl, KOTOPhIE MOXHO PEIIUTh MPU MOMOIHM (U3NYECKUX METOJOB; HCIIONb3YS
ONMCAaHWE WCCICAOBaHMs, BBIACIATH NPOBEPSIEMOE MPEAIIOIOKEHUE, OLEHUBATH MPABUIBHOCTh
MOpsKa MPOBEJIEHUS UCCIIEA0BAHUA, JIEJIaTh BHIBOJIbI;
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—TpPOBOJUTh ONBITHI MO HaOMIOAeHWIO (U3MUECKUX ABIEHUM WM (U3UYECKUX CBOMCTB Tel
(KanmuIsipHBIC SIBJICHUS, 3aBUCUMOCTh JaBIICHUS BO3JyXa OT €ro 00b&Ma, TeMIlepaTyphl, CKOPOCTH
mpolecca  OCTHIBAHUS/HATPEBaHUS TPU  U3IYYCHUU OT IIBETa  U3JIyYarollel/morIoaomei
MMOBEPXHOCTH; CKOPOCTh HCIIAPEHHS BOJBI OT TEMIEPATYPHI KUAKOCTH U IUIOMIANU €€ MOBEPXHOCTH;
ANEKTPU3AIUS TeN M B3aWMOJCHUCTBHE OIIEKTPUYECKHUX 3apsoB; B3aUMOJEHCTBHE TIOCTOSHHBIX
MAarHuTOB, BU3yaJIU3allisl MAarHUTHBIX MOJEH MOCTOSHHBIX MAarHUTOB; NEWCTBUS MArHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM, CBOWCTBA JJIEKTPOMArHWTa, CBOICTBA JJIEKTPOABHUTATEINS TOCTOSHHOTO TOKA):
(dopMynmupoBaTh TIPOBEpSEMBbIE TPEANONOKEHUS, COOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO
000pyI0BaHUS; OMTUCHIBATH XOJ1 OMBITA U (DOPMYJIUPOBAThH BHIBOIBI;

—BBITIOJIHATE TIPAMBIC HU3MCPCHUA TEMIIECPATYPHI, OTHOCHUTEILHOM BIAKHOCTH BO3AyXa, CHUJIbI TOKa,
HaIllpsKEHUA C  HUCIIOJIb30BAHHUEM aHAJIOTOBBIX HpI/I60pOB n JaT4uKOB (1)I/ISI/IIIGCKI/IX BCJIIMYHH,
CpaBHUBATh PE3YJIbTAThI HSMCpeHHﬁ C y‘-IéTOM 3aILaHHOI\/'I a0CONIOTHOM MOrpeuIHOCTH,

—TIPOBOJUTH MCCIIEOBAaHNE 3aBICUMOCTH OJHOW (PU3UIECKON BETMYHHBI OT APYTOW C HCIIOIB30BAaHHUEM
NpSIMBIX HM3MEPEHUH (3aBUCUMOCTh COMPOTHUBIIEHHMSI TPOBOJHMKA OT €ro JAJWHBI, IUIOIaTu
MONEPEYHOT0 CEYEHUS] U YAEIBHOIO COINPOTUBIICHUS BEIIECTBA MPOBOJAHUKA; CHUJIBI TOKA, UAYLIETO
yepe3 MNpPOBOAHMK, OT HaNpsDKEHUS HAa MPOBOJHUKE; HCCIEIOBAHUE MOCIEAOBATEIBHOIO U
napaiebHOr0 COSIMHEHWH NPOBOJHUKOB): IUIAHUPOBATH HCCIENOBaHUE, COOMpATh YCTaHOBKY M
BBITIOJTHATh W3MEPEHHs, CIeAys MPeUIOKEHHOMY IUIaHy, (GUKCHUPOBATh PE3yabTaThl MOIYYEHHON
3aBUCHMOCTH B BHJIE TaOJIHIl ¥ Tpa(uKOB, AETaTh BRIBOJBI 110 PE3yJIbTaTaM HCCIIECIOBAHHS,

—TIIPOBOJIUTh KOCBEHHBIC H3MEpEeHUs (U3NYECKUX BEIMYMH (yACNbHAs TEMIOEMKOCTh BEIICCTBA,
COIIPOTHBJICHHE MPOBOAHUKA, pab0oTa U MOIIHOCTh 3JIEKTPUYECKOrO TOKA): IUNIAHMPOBAaTh U3MEPEHHS,
co0MpaTh HKCIECPUMEHTAJIBHYIO YCTAaHOBKY, Clemys MHpPEIJIOKCHHOHM WHCTPYKUUHM, U BBIYUCIATH
3Ha4YeHHE BEJIMUMHBL;

—COOIII0IaTh TPaBUIIa TEXHUKK 0€30MTaCHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;

—XapaKTepu30BaTh MPUHIUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOUCTB C OMOPON Ha
UX OMMCAaHMS (B TOM YHCJIE: CUCTEMa OTOIUICHHUS JOMOB, THIPOMETP, apoBas TypOuHa, aMIepMeTp,
BOJITMETP, CUETUMK 3JIEKTPHUUECKOW HEPTHH, DJIEKTPOOCBETUTEIbHbIE MPHUOOPHI, HarpeBaTesIbHbIE
AIEKTPONPUOOPHI (TIPUMEPBI), DIIEKTPUUECKUE MPENOXPAHUTENH; JICKTPOMATHUT, JJIEKTPOJABHIATENb
MOCTOSIHHOTO TOKAa), MCIIONB3ysl 3HAHUS O CBOMCTBaX (M3MUECKUX SIBJICHUH M HEOOXOAMMBIE
¢du3nuecKue 3aKOHOMEPHOCTH;

—pacro3HaBaTh MPOCThle TEXHUYECKHUE YCTPOWCTBA M W3MEpHUTEIbHbIE NPUOOPHI IO CXeMaM U
CXEMaTHYHbIM PHCYHKaM (KUAKOCTHBIM TEPMOMETp, TEPMOC, NCHUXPOMETpP, TUTPOMETP, IBUTaTEh
BHYTPEHHETO0 CrOpaHHsA, 3JEKTPOCKON, PEOCTaT); COCTABIATh CXEMBl D3JIEKTPUYECKUX Ieme ¢
HIOCJICIOBATENIbHBIM U TMApajlIeIbHBIM COCJUHEHHEM 3JIEMEHTOB, pa3iinyasl YCIOBHBIC 0003HAYECHUS
3JIEMEHTOB 3JIEKTPUYECKUX LIETIEH;

—IPHUBO/IUTh TPUMEPHI/HAXOMUTh HMHQOpMAIMIO O MpHMEpax NPAKTHYECKOTO HCIOJIB30BaHHS
¢u3nuecKuX 3HAHWUH B MOBCEJHEBHOM >KM3HM Uil oOecreueHHs O€30MacHOCTH NMPH OOpaIleHHH C
npubopaMu M TEXHUYECKUMH YCTPOWCTBAMHM, COXPAHEHHUS 3H0pOBbs M COOJIONEHHS HOPM
JKOJIOTHYECKOT0 NIOBEICHUSI B OKPYKAIOLIEH cpee;

—OCYIIECTBIISITh TIOMCK HMH(popManmu (U3NIECKOTO coIepkaHuig B ceTH VIHTepHEeT, Ha OCHOBE
MMEIONINXCS 3HAHUKA M MYTEM CpaBHEHHS JOTOJIHUTENBbHBIX HCTOYHUKOB BBIACIATH HH(OPMAIIHIO,
KOTOpas SIBJIAETCS MPOTHBOPEYUBOM MITH MOKET OBITh HEZOCTOBEPHOM;

—MUCIIOJIB30BAaTh IPU BBINIOJHCHUUN y‘le6HBIX Ba,Z[aHI/If/i HAayYHO-TIOMYJIAPHYIO JIUTCPATYPY (I)I/I3I/ILIGCKOFO

COZEepXKaHus, CIPaBOYHbIE MarTepuanbl, pecypcel cetu HMHTepHEeT; BiIajgeTs NpuéMaMmu
KOHCIIEKTHPOBAHUS TEKCTA, peoOpa3oBaHus HHHOPMAIINU U3 OJTHOW 3HAKOBOI CUCTEMBI B JIPYTYIO;
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—co37aBaTh COOCTBEHHBIC MHCHMEHHBIC W KPATKHE YCTHBIC COOOIICHMS, 0000Ias WHPOPMAIHNIO W3
HECKOJIBKMX HMCTOYHHKOB (DU3UYECKOTO COJIEPXAHUS, B TOM 4YHCIE ITyOJMYHO TPEACTaBIATh
pe3yNbTaThl MPOCKTHON HIIM WCCIICI0BATEIBCKOM ACSITEIBHOCTH; MPU 3TOM TPAaMOTHO HCIIOIB30BATh
W3YYCHHBINM MOHATUHHBIN anmapaT Kypca (GU3MKU, COMPOBOKAATH BHICTYIUICHUE MPE3CHTAIUCH;

—TpU BBIIOJIHEHUN YYE€OHBIX TPOEKTOB M HCCIENOBAHWN (DU3MYECKUX TMPOIECCOB PACIIPENENITh
005I3aHHOCTH B TPYIIIIC B COOTBETCTBUU C IMOCTABJICHHBIMU 33][a4aMU, CJICJUTh 32 BHIMIOJTHCHUEM TUTaHa
JIEHCTBHI 1 KOPPEKTUPOBATH €T0, aJIEKBATHO OLIEHUBATh COOCTBEHHBIN BKIIAJ B IEATEIILHOCTD TPYTIIIH;
BBICTpaBaTh KOMMYHHKATHBHOE B3aUMOIEHCTBHE, TIPOSIBIISISI TOTOBHOCTH pa3pemaTh KOH(PIUKTHL.

9 knace
[lpenverHsle pe3ynbTaTl Ha 0a30BOM YpOBHE JODKHBI OTpaXaTh C(HOPMHPOBAHHOCTH Yy
o0OyJaronmxcs yMeHUH:

—MWCHOJIb30BaTh IOHSTHA: CHUCTeMa OTCu€Ta, MaTepHajbHas TOYKA, TPACKTOPHS, OTHOCUTEIHHOCTH
MEXaHMUYECKOIO ABWXKEHHMs, Aedopmauus (ympyras, MIacTHUEcKas), TPEHHE, LEHTPOCTPEMUTEIbHOE
YCKOPEHHUE, HEBECOMOCTh U MEPErpy3KH; LUEHTP THKECTH; aOCOJIIOTHO TBEPIOE TENO, LEHTP TSHKECTH
TBEPIOrO Tenla, paBHOBECHE; MEXaHWYECKUE KoJeOaHWs W BOJHBI, 3BYK, HHPPA3BYyK U YJIBTPA3BYK;
3JIEKTPOMArHUTHBIE BOJIHBI, IIKAJIa 3JEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JaTbHO30PKOCTH,
CHEKTpPBHl HCIyCKaHWSI W TMOMJIOWEHMS; anb(pa-, O0eTa- W ramMma-u3inydeHHs, H30TOIbI, SAepHas
SHEPreTHKA;

—paznuyath ABJIEHUS (paBHOMEpPHOE U HEPAaBHOMEPHOE MPSMOJIMHENHOE ABMKEHHE, pAaBHOYCKOPEHHOE
NpSMOJTMHEHHOE JIBKEHHE, CBOOOIHOE MajeHWe Tell, PABHOMEPHOE MABIKCHUE MO OKPYKHOCTH,
B3aUMOJICHCTBUE TeEJ, PEaKTHUBHOE [BIDKEHHE, KojebaTelabHOE [ABIKEHHE (3aTyXarmolue |
BBIHY)KJCHHBIE KOJ€OaHMs), PE30HAHC, BOJHOBOE [BIDKEHHE, OTPAKEHHE 3BYKa, NPSIMOJIMHEHHOE
pacnpocTpaHeHHe, OTpPaKEHHE U TMIPEJIOMJICHHE CBETa, IOJHOE BHYTPEHHEE OTpakK€HHE CBeTa,
pasyiokeHHe Oenoro CBeTa B CHEKTP M CIIOKCHHE CIEKTPaJbHBIX LBETOB, IUCIEPCHS CBETa,
€CTECTBCHHAs PAJHOaKTUBHOCTh, BOSHUKHOBEHHUE JINHEWYATOTO CIIEKTPA U3IYUCHHUS) 10 OMUCAHUIO UX
XapaKTePHBIX CBOWCTB U HA OCHOBE OIIBITOB, AEMOHCTPUPYIOIUX AaHHOE (PU3UUYECKOE SIBJICHHUE;

—pacrno3HaBaTh NPOSIBICHUE W3YyYEHHBIX (DU3NYECKUX SBICHUH B OKpY’)KalOIIeM MHUpe (B TOM 4HCIE
¢dusnueckue SBICHHUS B TPUPOJE: NPWIMBBI U OTJIMBBI, JBWKeHHE IutaHeT COJIHEYHOW CHUCTEMBI,
PEaKTHUBHOE [BUKEHUE MKUBBIX OPraHU3MOB, BOCIHPHUATHE 3BYKOB J>KMBOTHBIMH, 3EMIIETPSCEHHUE,
ceiicMUYecKue BOJHBI, IIyHaMH, 3XO0, IIBETa TeJl, ONTHYECKHUE SIBJICHUS B IPUPOAE, OHOIOrHYEcKoe
JeHCTBUE  BHIUMOIO, YJIbTPadHOIETOBOIO M  PEHTICHOBCKOI'O  M3JIyUY€HHMH; €CTECTBEHHBIN
panuoaKkTUBHBIN (OH, KOCMHYECKHE Iy4H, PaJdOaKTUBHOE HW3Iy4YeHHE NPUPOJIHBIX MHHEPAJIOB;
JeficTBUE PaJMOaKTUBHBIX U3IyUYCHUH HAa OPraHW3M YellOBeKa), IPU 3TOM MEPEBOIUTH MPAKTHYECKYIO
3a7a4y B y4eOHYIO, BBIICISTH CYIIECTBEHHBIC CBOMCTBA/IPU3HAKN (U3MUECKUX SIBICHHIA;

—OMNHCHIBATh M3YYCHHBIE CBOWMCTBA Tel W (pu3Mdeckue SIBICHHS, HCIOIb3YsS (U3NUECKUE BEIUYHHBI
(cpenHsist 1 MCHOBEHHAsl CKOPOCTH TE€Jla NP HEPAaBHOMEPHOM JIBHKEHUH, YCKOPEHHUE, NEPEMEIICHHE,
MyTh, YIJIOBasi CKOPOCTh, CHJIA TPEHHUsS, CHJIAa YINPYTOCTH, CHJIAa TKECTH, YCKOPEHHE CBOOOIHOTO
MajJieHusd, BEeC TeJa, UMIIYJIbC Tela, HMITYJIbC CHJIBI, MeXaHW4yeckas paboTa M MOIIHOCTH,
NOTEHIMANBHAS SHEPT U Tella, HOJHITOro HaJl HIOBEPXHOCTBHIO 3€MIIH, TOTEHIMAIbHAS SHEPIHsl CXKaTON
NPY>XKUHBI, KUHETHUYECKasi SHEPTusl, MMOJHAasi MeXaHHUYecKasl SHepIus, Mepuoj M 4acToTa KoJjeOaHWH,
JUTMHA BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTH CBETA, MIOKA3aTelb MPEIOMIICHUS CPEIIbI);
IpY ONUCAHWU MPABUIBHO TPAKTOBATh (DU3NUYECKUH CMBICT MCIOJIb3YEMBIX BEIWYHMH, 0003HAUYCHUS U
eAMHUIB] (PU3NUECKUX BEJIMYHH, HAXOIUTHh (JOPMYJIBI, CBA3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BETMUYHUHY
C IpYT'MMH BEJIMYMHAMH, CTPOUTH IPa)UKu U3YUECHHBIX 3aBUCUMOCTEH (PM3MUYECKUX BEIHYUH;

—XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MUYECKHE SBICHUS W NPOLECCH, UCIONB3Ysl 3aKOH COXPaHEHHS
SHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHHSA, MPUHIUI CYMEPIIO3UIUN CHJI, TPUHIUI OTHOCUTEIHbHOCTH
l"anmunest, 3axonbl HpI0TOHA, 3aKOH COXpaHEHUS! UMITYJIbCa, 3aKOHBI OTPAXKEHHUS U MPETOMIICHUS CBETA,
3aKOHBI COXPAHEHMsI 3apsAJO0BOTO M MacCOBOTO YMCEN MPH SIEPHBIX PEAKIUAX; IPHU ATOM JAaBaTh
CIIOBECHYIO (hOPMYJIMPOBKY 3aKOHA M 3aIIMCHIBATh €T0 MAaTEMaTUYECKOE BBHIPAKCHUE;
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—O0OBACHATH (PU3HUYECKUE NPOLIECCHl U CBOICTBA TEJ, B TOM YMCIIE M B KOHTEKCTE CUTyalUil [IPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa: BBISBISITH INPUUUHHO-CIEICTBEHHBIE CBSI3H, CTPOUTH OOBSICHEHHE U3
2—3 JOTUYECKUX IIaroB C OMOpPOW Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3UUECKUX SIBICHUH, (PU3NIECKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH];

—pemarb pacuéTHbIC 3a4aul (ONMHMparoIluecs Ha CUCTeMY M3 2— 3 ypaBHEHHI), HCIIONb3ys 3aKOHBI U
(dopmybl, cBs3bIBalOIIME (PU3NUECKUE BEIUYMHBL: Ha OCHOBE aHAIM3a YCIOBHS 3aJaud 3aluChbiBaTh
KpaTKoe YCJIOBHE, BBIABIISITH HEAOCTAIOIINE WIN U30BITOUHBIE JAHHBIE, BBIOMPATh 3aKOHBI M (DOPMYJIHI,
HEOOXOMUMbIE UIsI pEIleHHs, MPOBOAUTH Pacd€éThl M OLCHUBATh PEATUCTUYHOCTH MOJIYYEHHOI'O
3HAa4YEeHUS PU3NUECKON BEJIMUNHBI,

—pacno3HaBaTh IpoOJIeMbl, KOTOPBIE MOXHO PEIIUTh MPH MOMOIMH (HU3NIECKUX METOIOB; HCIIONB3YS
ONHUCAHUE UCCIENIOBAHUSA, BBIJCIITh IIPOBEPSEMOE IPEANOIOKEHUE, OICHUBATh IPABHIBHOCTH
MOPSIIKA MTPOBEIICHHS UCCIICIOBAHUS, ISTaTh BHIBOIBI, HHTCPIPETUPOBATh PE3yIbTaThl HAOMIOACHUHN U
OTIBITOB;

—TIPOBOJUTH OMBITHI IO HAOMIOJCHUIO (PU3NUECKUX SBICHUU WM (PU3NUECKUX CBOUCTB Tel (M3yucHHE
BTOpPOro 3akoHa HbIOTOHA, 3aKOHAa COXpAaHEHMs OSHEPrUM; 3aBUCHUMOCTH Iepuoja KojeOaHui
NPY>KUHHOTO MasTHHKAa OT MacChl Ipy3a M XKECTKOCTH NPYXHUHBI U HE3aBUCUMOCTH OT aMIUIUTYZbI
MajbIX KOoJleOaHHi; NPSIMOJIMHEHHOE paclpoCTpaHEHHEe CBETa, pas3lioKeHHe Oeoro CBeTa B CIEKTD;
U3yYCHHE CBOMCTB H300paKeHHS B IJIOCKOM 3€pKale M CBOMCTB H300paKeHUs MpeaMera B
coOuparolel MH3e; HaOII0AEeHNE CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB M3JIyUEHHs): CAMOCTOSTEIBHO
coOMpaTh YCTAaHOBKY H3 H30BITOYHOTO Habopa OOOPYAOBaHHS; OIMUCHIBATH XOJ ONBITA W €ro
pe3ybTaThl, HOpPMYIHMPOBATH BHIBOB;

—MpPOBOIUTH TP HEOOXOAMMOCTH CEPUIO TMPSIMBIX H3MEPCHHU, ONpenesisi CcpeaHee 3Ha4YeHHE
u3MepsieMOl BeMW4IHHBI ((POKYCHOE paccTOsIHUE coOMparoiel JJMH3b1); 000CHOBBIBATH BBIOOD criocoba
U3MEPEHUsI/U3MEPUTEILHOTO PUOopa;

—TMPOBOJIUTh HUCCJICIOBAHUE 3aBUCHUMOCTEH (HU3MYCCKUX BEJIMYMH C HCIOJNB30BAaHHEM MPSIMBIX
U3MEpEHUH (3aBUCHMOCTh IyTH OT BPEMEHU NPH PABHOYCKOPECHHOM [BIDKCHMH O€3 HaudaJbHOU
CKOpPOCTH; Tepuoja KojeOaHWH MaTeMaTH4ecKOro MasTHUKAa OT JJIMHBI HUTH; 3aBUCHUMOCTH YIJia
OTpaXeHHs CBeTa OT YIJVIa MaJeHuss W YIJIa TpeJoMJIeHHs OT yIjla MajAeHus): IUIaHUPOBaTh
UCCIIEIOBAHNE, CAMOCTOSITENIbHO COOMpaTh YCTaHOBKY, (UKCHPOBATh pPe3yNbTaThl MMOIYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEIMYUH C y4ETOM 33/JaHHON MOTPELIHOCTH W3MEPEHHH B BHIE TAOIUIl U
rpauKOB, A€NaTh BBIBOJLI 10 Pe3yJIbTaTaM HCCIICI0BaHNUS;

—TIIPOBOJIUTH KOCBEHHbIE M3MEPEHUs] (PU3MUECKUX BEIUYUH (CPEOHssI CKOPOCTh U YCKOPEHHUE Tena Mpu
PaBHOYCKOPEHHOM JABIXCHUH, YCKOPEHHE CBOOOIHOTO MaeHUs], )KECTKOCTD NMPYKUHBI, KO3 duLmeHt
TPEHUSI CKOJBXEHHs, MEXaHWYeckas paboTa W MOIIHOCTh, 4YacToTa M Iepuo]l KojeOaHWi
MaTeMaTHYeCKOro W NPYKMHHOTO MAasTHHKOB, ONTHYECKass CHjia coOWparomeil JIMH3H,
panuoaKkTUBHBIN (OH): IUIAHMPOBATH HM3MEPEHMS; COOMpaTh SKCHEPUMEHTAIBHYIO YCTaHOBKY U
BBITIOHATh M3MEPEHHUs, CJlenysl MPeJIOKEHHON WHCTPYKIUH; BBIUYHCIATh 3HAYCHHE BEIWYUHBI U
AQHAJTM3UPOBATH TIOyYEHHbIE PE3YIIbTaThI;

—Cc0o0JIr01aTh IPaBUIIa TEXHUKH 0€30IaCHOCTH MPH padoTe ¢ JIabopaTOPHBIM 000PYAOBAaHHUEM;

—pasnu4aTh OCHOBHBIE MPU3HAKU MU3YyYEHHBIX (PH3MUECKUX MOJENeH: MaTepruanbHas TOUKa, a0COIOTHO
TBEPIOE TEJIO, TOYEUHBbIM MCTOYHHUK CBETa, Jyd, TOHKAs JIMH3a, I[UIAHETapHash MOJEIb aTroMa,
HYKJIOHHAsI MOJIEJIb aTOMHOTO SApa;

—XapaKTepU30BaTh NPUHIMITB JEHCTBUS U3yUEHHBIX IPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPO Ha
WX OMUCaHWs (B TOM YHCIE: CIUAOMETP, JATYUKH TOJOKEHUS, PACCTOSHHUA M YCKOPEHHUS, PaKeTa,
9XO0JIOT, OYKH, MEPHUCKOMN, (oToammapar, ONTHYECKHE CBETOBOJBI, CIIEKTPOCKOI, IO3MMETp, Kamepa
Bunbcona), ucronb3yst 3HaHUS O CBOWCTBaxX (PM3MUECKUX SBICHUI M HEOOXOIUMblE (QHU3MUYECKHE
3aKOHOMEPHOCTH;
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—7JCIIONIb30BaTh CXEMBI U CXEMAaTHYHBIE PUCYHKH M3yYEHHBIX TEXHUYECKUX yCTPOUCTB, N3MEPHUTEIHHBIX
MpUOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPHU PEIICHUHN y4eOHO-TPAaKTHYECKUX 3a7ad; ONTHYECKHE
CXEMBI JIJIs TIOCTPOCHUS N300paKeHUH B INTOCKOM 3€pKalie U COOMpAroIIe JIHH3E;

—TPUBOAUTE TPUMEPH/HAXOMUTh HWHGOPMAIIMIO O TMpUMepax NPAKTHYECKOTO HWCIOIH30BAHUS
(U3MYECKUX 3HAHUI B TIOBCEAHECBHON JXU3HU UIsi oOecrieueHus Oe30MacHOCTH TPU OOpaIICHHUU C
npuOopaMu W TEXHUYCCKHUMH YCTPOHCTBAMHM, COXPAHCHUS 3J0POBbS M COOJIIOJICHUS HOPM
3KOJIOTMYECKOTO MTOBEICHUS B OKpY KalolIel cpene;

—OCYIIECTBIIATh MOUCK HH(OpMaNuu (HU3MUYECKOTO COJEpk)aHUs B ceTH VHTEpHET, CaMOCTOSITeIhHO
(opMynmupysi TIOMCKOBBIM 3ampoc, HAXOAWTh IyTH OMIPEIEICHUS JIOCTOBEPHOCTH TOJIYUSHHOM
WH(GOPMAITUH Ha OCHOBE MMCIOLIUXCS 3HAHUH U JOMOJTHUTEILHBIX HCTOUHUKOB;

—HCII0JIB30BaTh TIPU BBHITIOJIHCHUN YUYeOHBIX 3aJjaHuii HAyYHO-TOMYJISIPHYIO JUTEPaTypy (HU3HUECKOTO
CONEpKaHUs, CIpPaBOYHBIE Marepuajibl, pecypchl cetn VHTepHeT; BiageTh NpuEMaMHU
KOHCIIEKTHPOBAHHS TEKCTA, Tpeodpa3oBanus HH(PpOPMALINK U3 OJHON 3HAKOBOUW CHCTEMBI B IPYTYIO;

—C03/1aBaTh COOCTBEHHbBIE MMCHMEHHBIE M YCTHBIC COOOIICHNSI HA OCHOBE MH(OpMAIMK U3 HECKOJIBKUX
HCTOYHUKOB (PU3MYECKOTO COAEP)KaHMs, MYOIMYHO MPEACTABIATH PE3ylbTaThl HPOEKTHOW WIH
HCCIIEN0BATEIbCKON AESITENIBHOCTH; IPA 3TOM I'PAMOTHO HCIIONb30BaTh H3YYCHHBIH IOHSITUMHBIN
anmapar HM3y4daeMoro pasfena (U3MKM M CONPOBOXKIATH BBICTYIUICHHE MNpPE3EHTALMeH ¢ y4EéToM
0COOCHHOCTEH ayJUTOPUU CBEPCTHUKOB.
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TEMATHYECKOE INIAHUPOBAHUE C YKA3AHUEM KOJMYECTBA YACOB,
OTBOAUMBIX HA OCBOEHHUE KAKJIOU TEMBbI

| No | H3yuaemviti mamepuan | Koumponw Onexmponnvle (yugposvle) ‘

Y4eOHO-TeMaTHYeCKOe TIJIAaHUPOBAHHUE C OMNpEACNIEHHEM OCHOBHBIX BHJOB  y4eOHOU
JEATENBHOCTH 171 7 KJIAcca (2 yaca B HeJENr0, BCEro - 684acos) npuseneHo B Tabi.l:
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Kon-60 Konuuecmeo pabom
4acog | 1abopamopHuix | KOHMPOJbHBIX
Pasnen 1. ®@u3nKa U ee poib B PO -Ypoxu usmicn
- ttp://www.uroki.net/doctiz.htm,
MO3HAHUHU OKPY/KAIOIIero MApa 6 2 pup:/ ki-net/doctiz.h
py ) pa. https://resh.edu.ru,
! 1.1. Qusuxa — Hayxa o npupooe 2 - - http://www.uic.ssu.samara.rul-nauka/.
1.2. @usuueckue eenuuuibl 2 1 -
1.3. Ecmecm8eHHO - HayuHbll 2 1
Memo0 NO3HAHUS
Pasea 2. IlepBoHavabLHBIE POILIL Bugeoypox , https://resh.edu.ru
CBeJCHHS 0 CTPOEHHH BellecTBA 1 - DnexTpoHHbIl yueOHuk ypNel3,14
http://www.rubricon.rul;
2.1 Cmpoenue sewjecmea 1 1 - . ;
- http://www.encyclopedia.rul
2 | 2.2 Jsuxncenue u e3aumodeiicmeue 2
yacmuy eewecmsda
2.3 Aepecamnvle cocmosiHus )
seujecmsa
Paznen 3. /IBuikeHue u
o f,):[ 21 3 2 https://resh.edu.ru
B3aHMOJIeiiCTBHE TeJ
Mudoypok. Kaprouku — 3aganus,
3 3.1. Mexanuueckoe Osudicenue 3 2 - e —
3.2. HUnepyus, macca, niomnocmo 4 1 1 Ittp://www.rubricon.rul;
http:// .encyclopedia.rul
3.3. Cuna. Buowi cun 14 - 1 prifww-eneyclopect
Pa3znea 4. JlaBiieHHe TBepAbIX Tell, 21 2 1
JKUJIKOCTeill U ra3oB
4.1. Jlasnenue. Ilepedaua oasnenus 3
MEEPOLIMU MENAMU, HCUOKOCAMU https://resh.edu.ru
4 U 203aMU JIIeKTPOHHBIN y4eOHHK.
4 2 0 5 1 3a,anV|ﬂ N TeCTbl ANA CaMOKOHTPOAA
2. [Hasnenue srcuokocmu http://www.uic.ssu.samara.rul-nauka/.
4.3. Ammocgeproe oasnerue 6
4.4. Jleiicmsue dicuoxocmu u 2a3a 7 1
HA NO2PYAHCEHHOE 8 HUX MeNo
I;a3uen 5. PaGora ¥ MOUITHOCTb. 12 2 1 https://resh.edu.ru
Heprust http://www.uic.ssu.samara.rul-nauka/.
5 5.1. Paboma u MOUWHOCMb 3 OnexTpoHHbI ydeOHuk. TecTpoBaHue K IT
5.2. Ilpocmvie mexanuzmol 5 1 o8- 62
ONeKTpOHHBIH yueOHHK. Yp 48,51,52,53
5.3. Mexanuueckas snepeus 4 1
6 | IToBTOpenue u 06001IeHIE 3 - -
Bcezo 68 10 4
Yy4ebHo-TeMaTnyeckoe IaHUPOBAHUE C OMPEICTICHUEM OCHOBHBIX BUAOB YUECOHOM
neaTeibHOCTH s 8 kiacca (2 yaca B HEZIINIO, BCETO - 684acoB) MPUBECHO
B Ta0OJI.2:
D 3yuaemviil mamepuan OHMPOJIb iekmponHble ( yugposvie
No sy P Konmp Onexmp yugpp
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Hassanue pasdena (memoi) Kon-60 | Konuuecmeso pabom 06pazoeamenvHvle pecypcbl
4acoe 1aOOpamopubIX | KOHMPOIbHLIX
Pasnen 1. TeILIOBbIC SBJICHUS 28 ) ) https://resh.edu.ruPOII. Buneoypok u
o Teme. http://teacher.fio.ru.;
1.1. Cmpoenue u ceoticmea 7 - - http://www.fcior.edu.ru;
eewecmed http://www.schoolcollection.edu.ru/ ,
http://www.uic.ssu.samara.rul-nauka/.
1.2. Tennoewie npoyeccwi 21 2 2 http://www.rubricon.rul;
http://www.encyclopedia.rul.
Paznea 2. 9J'I€KTpI/ILIeCKI/Ie n
37 6 2
MAarduTHBIC ABJICHUSA https:/resh.edu.ru
2.1. Dnexmpuueckue 3apsaooi. P3W. Buaeoypokm no Teme
Bapsicenvie mena u ux 7 http://teacher.fio.ru.;
. http://www.fcior.edu.ru;
g3aumooeticmeue
ttp://www.schoolcollection.edu.ru/ |
2.2. Ilocmosannsiii anexmpuieckuti ,
20 5 1 http://www.uic.ssu.samara.rul-nauka/.
K .
no http://www.rubricon.rul;
2.3. Maenumnvie a6nenus 6 lhttp://www.encyclopedia.rul.
2.4.  DnekmpomacHumHas uHOYKyus 4 1 1
IToBTOpEeHue u 00001mIeHUE 3 - -
Bcezo 68 8 4
Y4eOHO-TeMaTHUeCKOe IUIAHUPOBAaHUE C  ONPEJACICHUEM OCHOBHBIX BHUJIOB  y4eOHOM

ACATCIIBHOCTH  JJIsA

9 kjacca (3 gaca B Henento, Bcero - 1029aca) mpuBeieHO B TaO.3:

H3yuaemori mamepuan

Hazeanue pazoena (memwi)

Konmponw
Kon-60 Konuuecmeso pabom
4acos | 1abopamopHuix | KOHMPOILHYIX

Onexmponnvie ( yugpposuvie)
0bpazosameinviivie pecypcbl
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Paznen 1.

https://resh.edu.ru,

40 3 1
Mexanu4ecKkue siBJIeHHsI http://teacher.fio.ru.;
(I) 1. MexaHuquKog | | http://www.fcior.edu.ru;
GUDICERUE U CROCODBL €20 0 i http://www.schoolcollection.edu.ru/
onucanus ,
http://www.uic.ssu.samara.rul-nauka/.
1.2. Bzaumooeiicmsue mern 20 2 - http://www.rubricon.rul;
http://www.encyclopedia.rul.
1.3. 3akonwvl coxpanenus 10 - -
Pazznen 2. Mexanuueckue 15 3 1 https://resh.edu.ru,
K0JIe0aHHuSs ¥ BOJIHBI. http://teacher.fio.ru.;
21 Mexanuueckue http://www.fcior.edu.ru; .
xonebanus 7 3 - http://www.schoolcollection.edu.ru/
http://www.uic.ssu.samara.rul-nauka/.
2.2. Mexanuueckue 60HbL. 3 i i http://www.rubricon.rul;
eyK http://www.encyclopedia.rul.
https://resh.edu.ru,
Paznien3. 6 . 1 http://teacher.fio.ru.;
JIeKTPOMATHHTHOE M0 http://www .fcior.edu.ru;
:;IO?SETPOMMHHTHBW http://www.schoolcollection.edu.ru/
http://www.uic.ssu.samara.rul-nauka/.
http://www.rubricon.rul;
http://www.encyclopedia.rul.
Pa3znen 4. CseroBble
ABICHUSE 15 2 1 https://resh.edu.ru,
4.1. 3axons . ] ] http://teacher.fio.ru.;
pacnpocmpanenus ceema http://WWW.fClOI‘.edu.ru;
4.2. Jlunzer u onmuyeckue 6 ) ) http://www.schoolcollection.edu.ru/
npubopul
4.3.  Paznooicenue benozo 3 i i
ceema 6 cnekmp
Pasznen 5. KBanrtoBble 17 1 1
SIBJICHUSA https://resh.edu.ru,
4.1. Hcnyckanue u http://teacher.fio.ru.;
noznoweHue ceema 4 http://www.fcior.edu.ru;
amomom http://www.schoolcollection.edu.ru/
4.2. Cmpoenue amomnozo 6 http://www.uic.ssu.samara.rul-nauka/.
A0pa http://www.rubricon.rul;
4.3, Hoepuvie peaxyuu 7 http://www.encyclopedia.rul.
IloBTOpEHME N
9 - 1
00001menne
Bcezo 102 9 6

TEMATHYECKOE IINIAHUPOBAHUE C YKAZAHUEM YACOB,
OTBOJMMbIX HA OCBOEHHUE KAXKJIOMW TEMBI

aas 7 u 8 kinaccos (2 yaca B HeleJIl0, Bcero - 68uacosn) ,
9 kiaccoB (3 yaca B Helell0, Bcero - 102yaca) npuBeaeHo B Ta6/1.4:




OcHoBHOe coJep:kaHue 7 8 9 Bcero no
KJace | Kjacce | kJjaace haxty
Owusnka 1 HU3NIECKHe METOIbI U3YUCHUS 6 - - 6
PUPOJIbI
[TepBoHavanbHbIE CBEIEHUS O CTPOESHUU 5 - - 5
BElIeCTBA
MexaHudeckue sIBICHUS 54 - 55 109
TeroBble ABICHUS 28 - 28
DJIEKTPUYECKUE U MATHUTHBIC SIBJICHUS - 37 6 43
CBeTOBbIC ABJICHUSA - - 15 15
KBaHTOBBIC sIBNICHUS - - 17 17
IToBTOpEeHME M 0000IIEHNE 3 3 9 15
Bcezo 68 68 102 238

HOU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. MunucrepctBo obpazoBanus P®: http://www.infonnika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/.
Tectuposanwue online: 5-11 kmaccsr: http://www.kokch.kts.ru/cdo/

2. llemarormyeckass macrepckasi, ypoku B MHTepHer m MHoroe apyroe: http://teacher.fio.ru.;
http://www fcior.edu.ru; http://www.schoolcollection.edu.ru/

3. HoBble TexHonoruu B oopazoanuu: http://edu.secna.ru/main/.
4. IlyreBonuTens «B Mupe Hayku» JUIs IIKOJIBHUKOB: http://www.uic.ssu.samara.rul-nauka/.
5. Mera suanuknonenust Kupuina u Medoaus: http://mega.km.ru.

6.CaliTel «Mup SHUMKIIOMEIHNI, http://www.rubricon.rul;
http://www.encyclopedia.rul.

7. Poccuiickas snexTpoHHas mikoia https://resh.edu.ru
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