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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma o ¢usrke Ha ypoBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs COCTABJICHA HA OCHOBE TIOJIOKEHUN U TpeOOBAaHUI K pe3yabTaTaM OCBOCHUS
Ha 0a30BOM ypOBHE OCHOBHOW 00pa30BaTeinbHOI nmporpammsl, mpeacraieHHbx B @I'OC 000, a takxe ¢ yuérom ¢enepaibHOi paboyeil mporpaMMsl
Boctiutanus v Konuenmuu npernonaBanus yaeoHoro npeamera «Dusnkay.

Conepxanue mporpamMMbl 1o (PU3MKe HaIpaBieHO Ha (OPMUPOBAHME €CTECTBEHHOHAYYHOW T'PaMOTHOCTH OOYYAIOIIUXCS M OPTaHU3AIUIo
n3y4eHus (U3MKH Ha JeSTEIbHOCTHON OCHOBE. B mporpamme no ¢u3uke yduTHIBAIOTCS BOBMOKHOCTH Y4EOHOTO IIpeaMeTa B peanu3aluu TpeOoBaHUM
OI'OC OO0 k mIaHUpyeMbIM JUYHOCTHBIM M METANpPEAMETHBIM pe3yibTaTaM OOydeHHs, a TakKe MEXKIPEAMETHbIE CBA3M €CTECTBEHHOHAYYHBIX
y4eOHBIX MPEMETOB Ha YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs.

[Iporpamma 1o ¢u3nKe ycTaHABIMBAECT paclpesesieHre y4eOHOro marepuaia Mo rojaMm oOydeHus (IO Kiaccam), mpejiaraeT MPUMEPHYIO
MIOCJIEIOBATEIbHOCTh N3YUYEHUS TEM, OCHOBAHHYIO Ha JIOTHKE Pa3BUTHSI IPEIMETHOTO COACPKAHUS U yUETe BO3PACTHBIX OCOOCHHOCTEN 00ydarom uxcs.

[Iporpamma mo ¢usuke pa3zpaboTaHa C IMETbI0 OKa3aHUS METOJMYECKON TMOMOIIM YUWTETI0 B CO3JIaHUU pabodveil MporpaMMbl MO y4eOHOMY
MpeIMeETYy.

Ouznka SABISETCS CUCTEMOOOPA3yIOIUM JIi €CTECTBEHHOHAYYHBIX YYEOHBIX IPEIMETOB, MOCKOJBKY (PU3MUecKHe 3aKOHBI JIeKaT B OCHOBE
MPOIIECCOB U SIBJICHUH, M3y4aeMbIX XUMHEH, OHOJIOTHEH, acTpoHOMUEH M (hu3MUecKoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO KapTHHY
MHpa, IPEeIOCTaBIsIeT Haubosee ACHble 00pa3libl MPUMEHEHH] HAyYHOTO METO/Ia MO3HaHHUs, TO €CTh Cl10oco0a MOJYyYeHHs TOCTOBEPHBIX 3HAHUI O MHpeE.

Onna W3 TIaBHBIX 3amad (pU3MYECKOTO 00pa3oBaHUS B CTPYKType oOmero oOpa3oBaHHsl COCTOMT B (OPMHUPOBAHUM €CTECTBEHHOHAYYHOU
IrPaMOTHOCTH M UHTEpeca K HayKe Y OOydarouuxcsl.

N3yuenue Gusuku Ha 6a30BOM ypOBHE IpPENOIaraeT OBjiIaieHUue CIeIyIOIUMU KOMIIETEHTHOCTSAMHU, XapaKTepU3yIOIUMU €CTECTBEHHOHAYYHYIO
IrPaMOTHOCTb:

® Hay4yHO OOBSICHSTD SIBIICHUS;
® OICHHBATh U MOHUMATh 0COOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;
® UHTEPNPETUPOBATH JaHHBIC U UCHIOIB30BaTh HAYYHbBIE JOKA3aTEeIbCTBA AJISl IOJTyYSHHS BBIBOJIOB.

[enu u3yyenust GU3MKU Ha YpOBHE OCHOBHOTO 00111ero 06pazoBanus onpeaencHsl B Konueniuu npenoaaBanus yaeOHoro npeamera «Dusukay B
oOpa3oBaTenbHbIX opranuzanusx Poccuiickoit dexeparu, peann3yonUX OCHOBHbIE 0011e00pa30BaTeIbHbIe MPOrPaMMBbI, YTBEPKIAEHHON pelieHueM
Komnnerun MunucrepctBa npocsenienus Poccuiickoit @eaepanuu (mpotokon ot 3 aexadps 2019 r. Ne [TK4BH).

Hean usyvyenus Ppu3nKu:

e qpuoOpeTeHre UHTEepeca M CTpEeMIIEHUS OOydarollUXcs K HAYyYHOMY M3YYEHHIO MPHUPOJIbl, Pa3BUTHE UX MHTEUIEKTYAIbHBIX U TBOPYECKUX

CIIOCOOHOCTEN;
® Dpa3BHUTHE MPEACTABICHUI 0 HAYYHOM METO/Ie MO3HaHus ¥ (POPMUPOBAHKE HCCIIEOBATEIBCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBJICHUSIM;



(hopMHpOBaHHE HAYYHOTO MHUPOBO33PCHHMSI KaK Pe3yJIbTaTa U3yU4eHHUsI OCHOB CTPOCHUS MaTepuu M PyHIAMEHTAIbHBIX 3aKOHOB (DH3UKU;
(hopMHUpOBaHKE MPEACTABICHUA O POJIM (PU3UKH JUTS PA3BUTHUS JPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE TPEICTABICHUNA O BO3MOXHBIX cdepax Oynaymed mnpodecCHOHATbHONW AEATEIbHOCTH, CBSI3aHHOW C (M3WUKOH, MOATOTOBKA K
JanbHeHIIeMy 00y4eHHUIO B 3TOM HaIllpaBJICHUH.

JlocTKeHHE 3TUX LEJIeH MPOrpaMMEI 10 (PU3KUKE Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus 00eCIIeUrBACTCS PEIICHUEM CIICTYIONUX 3a4a4:

npuoOpeTeHne 3HaHUH O AUCKPETHOM CTPOSHHH BEIECTBA, O MEXaHUYECKUX, TEIIOBBIX, DJICKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
pHOOpeTeHne YMEHUI ONUCHIBAaTh U OOBACHATH (PU3NUYECKUE SIBJICHUS C NCIIOJIB30BaHUEM MOTYUCHHbBIX 3HAHUI;

OCBOGHHME METOJIOB pELIeHHs MPOCTEHIIMX pacd€THBIX 3aJad C HUCHOJIb30BaHWEM (U3MUYECKHUX MOJeNiel, TBOPYECKUX U
IIPAaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHHUI HaONI0aTh NMPUPOJHBIE SBJICHUS U BBIIIOJIHATH OIBITHI, J1a0OpaTOpHbIE PaOOTHI U SKCIEPUMEHTAIbHBIE HCCIIEIOBAHUS C
HCIO0JIb30BAHNEM U3MEPHUTENBHBIX MPHUOOPOB;

OoCcBOeHHE MpUEMOB paboThl ¢ MH(popManuen (U3NYECKOTO COJEpKaHUs, BKIOYas MHGOPMAIUIO O COBPEMEHHBIX JOCTHIKEHUAX (U3HKH,
aHaJIN3 U KPUTUYECKOE OlIEeHUBaHUE WH(OPMaLINN;

3HAKOMCTBO €O cepaMu MpoPecCUOHANBHON NEeSTeTbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMU TE€XHOJOTUSIMHU, OCHOBAaHHBIMU Ha
JNOCTHXKEHUSIX (PU3UUYECKOI HAYKH.

Ha uzydyenue ¢pusuku (6a30BbIil ypoBEHb) HA yPOBHE OCHOBHOTO 00111eT0 0Opa3oBanus 0TBOaUTCs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B
HeJeN0), B 8 kiracce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 102 ygaca (3 yaca B HEZCIIO).

[Ipennaraemsiii B mporpamme 1o pusuke nepeyeHsb JadopaTOpHBIX padOT U OMBITOB HOCUT PEKOMEHIATEIbHBIN XapaKTep, YUUTENb JejaeT BIOOp

IIPpOBCACHUA J'Ia60paTOpHI)IX pa60T Hn OIBITOB C yLIéTOM HUHANBUAYAJIbHBIX 0coOeHHOCTEN o6yqa}0mnxc;1, CIIMCKa JSKCIICPHUMCEHTAJIBHBIX SaﬂaHHﬁ,

npeajiaracMabIX B paMKaX OCHOBHOI'O I'OCyaAapCTBEHHOTI'O 3K3aM€E€Ha I10 (l)I/I3I/IKC.

BocnurareJbHbIH NOTEHIHAJ IpeAMeTa (pu3uKa.

BocnuratensHbIi MOTEHITAAT yqe6H0r0 npeamMeTa «®Du3uKa» Ha YPOBHEC OCHOBHOT'O 061].161"0 O6p330BaHI/I$I pCAIN3YCTCA HA JIeSITeIbHOCTHOM OCHOBE
qcpe3: MPHUBJICHCHUC BHUMAHUA 06yt1a}01u1/1x05{ K ICHHOCTHOMY aCIICKTY NU3y4aCMbIX Ha YPOKax HBHeHHﬁ, OpraHu3alnuro pa6OTBI C nonyqaeMoﬁ Ha
YpPOKE I/IH(I)OpMaI_II/ICI\/'I (I)I/ISI/ILICCKOFO COZACPIKaHUA, BKITIOYasa HH(bOpMaIlHIO O COBPECMCHHBIX JOCTUKCHUAX (1)I/I3I/IKI/I; AHAJIN3 U KPUTUYCCKOC OLICHUBAHU €



nHpOpMaNY; TPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX (JOPM pabOThI ¢ 00yJarOIIUMUCS: HHTEIJICKTYAIBHBIX UI'P, CTUMYJIHPYIOIIUX TTO3HABATEIBHYIO
MOTHBALMIO 00YYAIOIIMXCS; TUAAKTUYECKOTO TeaTpa, Tie MOIy4YeHHbIE Ha YPOKE 3HAaHUS OOBITPBHIBAIOTCS B T€ATPAIbHBIX MIOCTAHOBKAX; TPYIIIOBO i
paboTh!I uiu paboTHI B Mapax, KOTOPBIE yUaT 00yJaromuXcsi KOMaHIHON paboTe U B3aUMOJICHCTBHUIO C IPYTUMHU O0YYAIOUIMMHCS; WHUIIUHUPOBAHUE U
MOJIEPKKY UCCIEA0BATEIbCKOM 1EATEIbHOCTH 00YYarOIIMXCs B paMKaX peaju3aluid UMU UHIMBUyalbHbIX U TPYIIIOBBIX UCCIIE10BATENbCKUX
MIPOEKTOB, YTO JaeT 00yYArOIIUMCS BO3MOKHOCTb IPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEHICHHUs IPOOIEMBI, pa3BUBAeT yMEHHS HAOIIOAATh
IIPUPO/IHBIE SIBJICHNUS, BBIIOIHITH ONBITHI U AKCIIEPUMEHTAIbHbIE UCCIIEOBAHUS C UCIIOJIb30BAHUEM U3MEPUTEIBHBIX IPUOOPOB, (POPMUPYET HABBIK
reHepUpOBaHUs U 0(popMIIeHUsI COOCTBEHHBIX MJI€H, HABBIK MMyOJIMYHOTO BBICTYIUICHUS NIEpe] ayAUTOPUEH, apryMEHTUPOBAHUS U OTCTauBAaHUS CBOEH
TOYKH 3pPEHHUSI; 3HAKOMCTBO CO cepaMu MpodeccuoHaIBbHOM e TeIbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U COBPEMEHHBIMH TEXHOJIOTUSMU, OCHOBAaHHBIMU
Ha JOCTIDKEHHIX (PU3NYECKON HAyKH, YTO CIOCOOCTBYET Pa3BUTHUIO MPEJACTABICHUN O BO3MOXKHBIX cepax Oyayien nmpodeccuoHaIbHOU
JeSITEIbHOCTH, CBSI3aHHON C (PU3UKOM, MOJAr0TOBKA K JlalbHEHIIeMy 00Y4Y€HHUIO B 3TOM HAINpaBICHUH U OCO3HAHHOMY BBIOOpY 00ydaromuMHucs
Oynayuieit mpodeccuu; ycTaHOBJICHHE TOBEPUTEIbHBIX OTHOUICHHUS MEXIY YUUTENIEM U YIeHUKaMH, CIIOCOOCTBYIOIIHUX MTO3UTUBHOMY BOCIIPUSTHIO
yYaluMucs TpeOOBaHUN U MPOCHO yUUTeINsl, aKTUBU3AIUU UX TIO3HABATENIbHOM JIESTEIbHOCTH U aKTUBHOCTH;, MOOYX/AeHHe 00ydaromuxcs K
cOOJIOICHNIO Ha YPOKE OOIIETPUHATHIX HOPM MOBEACHHUSI, TPaBUII OOIIEHUS CO CTApLIMMH (YUYUTENSIMH) U CBEPCTHUKAMHU (IIKOJIbHUKAMU);
HCI0JIb30BAHNE BOCIIUTATEIbHBIX BO3MOXHOCTEN COJIepKaHusl y4eOHOTO ITpeIMeTa yepe3 AEMOHCTPAMIo0 00yJarouMcsi IPUMEPOB OTBETCTBEHHOTO,
I'PakIaHCKOTO MOBEJICHNUS, POSIBIICHUS YEIOBEKOIIO0US U 10OpOCEPEUHOCTH; OpraHu3alyio He(cTBa MOTUBUPOBAHHBIX U 3Py IUPOBAaHHBIX
y4allluXcs HaJl UX HeYCHEeBaOIIUMU OJTHOKIIACCHUKAMU.



COJAEPKAHUE OBYYEHUA
7 KJIIACC

Pa3nes 1. @u3uka u e€ posib B NO3HAHUM OKPY’KAIOIEro Mupa.

®usnka — Hayka o mpupoje. SBneHus npupojsl. dusnueckue SIBICHUSA: MEXaHUYECKUE, TEIUIOBBIE, JEKTPUUECKUE, MAarHUTHBIE, CBETOBBIE,
3BYKOBBIE.

O®uznyeckue BenuuuHbl. M3Mepenue ¢uznueckux BenuuuH. Pusnyeckue npubdopsl. [lorpemnocts uzMepenuil. MexayHapoaHas cucTema
€IMHULL.

Kak ¢u3uka u npyrue ecrecTBEeHHbIE HAyKM M3y4daloT MpUpo]y. EcTecTBEHHOHaydHBIM METOJl MMO3HAHUS: HAOII0/IEHUE, MOCTAHOBKAa HAYYHOTO
BOIIPOCA, BBIIBUKEHHE TUIOTE3, SKCIIEPUMEHT MO IMPOBEpPKE TUNOTe3, 0OBbsicHEeHHe HalmrogaeMoro spieHus. Onucanue (U3MUecKUX SIBICHHUH C
IOMOIIBIO MOJIEIIEN.

Hemoncmpayuu.

1. MexaHuueckue, TEIJIOBBIE, YIEKTPUUYECKHE, MATHUTHBIE, CBETOBBIE SBJICHUS.

2. Owusnydeckue nprOOPHI U IPOLIeIypa MPSIMBIX U3MEPEHHN aHAIOTOBBIM U ITU(PPOBBIM PHOOPOM.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIEHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3Mepenne pacCTosTHUIM.

N3mepenue 00bEMa KUAKOCTU U TBEPJIOTO TEA.

Onpenenenre pa3MepoB MaJIbIX TEJ.

N3mepenue Temneparypsl Ipy NOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue uccieoBaHUs MO MPOBEPKE TMMOTE3bl: JAbHOCTh IMOJIETA IIApHKA, MYIIEHHOTO TOPU30HTAJIBHO, TeM OoJiblie, yeM OoJblile

ok wbdE

BbICOTA ITyCKa.

Pa3znea 2. [lepBoHavasibHble CBeJIeHUSI 0 CTPOEHUH BelllecTBA.

CrpoeHue BelecTBa: aroMbl U MOJIEKYJIbI, X pa3Mepbl. ONIBITHI, T0KAa3bIBAIOIINE JUCKPETHOE CTPOECHUE BEUIECTBA.

JIBukenne vactul BemecTBa. CBsA3b CKOPOCTH IBMKEHHS 4acTHIl C TeMmIieparypoil. bpoyHoBckoe nBmxkenue, nuddysus. BzaunmopeiicTBue
YaCTHUI] BELIECTBA: IIPUTSKEHUE U OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOSHHE Ta30B, JKUIKOCTEH U TBEPABIX (KPUCTAJUIMYECKUX) TeNl. B3aMOCBsI3b MeX/1y CBOMCTBAMH BEIIECTB B
Pa3HBIX arperaTHhIX COCTOSHUSAX U UX aTOMHOMOJIEKYIISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.

Hemoncmpayuu.



1.
2.
3.

Habmoenne 6poyHOBCKOTO JIBHYKEHUSI.
Ha6monenue nuddysun.
Ha6JIIOI[eHI/I€ ﬂBJ’IeHHfI, O6BHCH$IIOIIII/IXC$I IMPUTAKCHUCM WJIM OTTAJIKMBAHUCM YaCTHUIL BCIICCTBA.

Jlabopamopnuie pabomul u onvimol.

1.
2.
3.

Ornenka guaMerpa aroMa METOJIOM PSIIOB (C HCIIOIb30BaHueM (poTorpaduwii).
OnbITHI 110 HAOJIOIEHUIO TETNIOBOTO PACIIMPEHHUSI Fa30B.
OMbITHI 110 OOHAPYKEHUIO NEUCTBUS CUIJI MOJIEKYJISIPHOTO MPUTSHKECHHUS.

Paznen 3. /IBu:kenue u B3anuMojeiicTBue TeJl.
Mexannueckoe nBuxkeHue. PaBHomepHoe U HepaBHOMepHOE JBMKeHue. CkopocTh. CpenHss CKOPOCTh IPU HEPAaBHOMEPHOM JIBHKEHUU. Pacuér

IIYTH 1 BPEMCHU IBWIKCHUS.

SIBnenne nHepuMK. 3aKOH UHEPLMHU. B3anMoneiicTBre TN Kak MpUUYMHA U3MEHEHUSI CKOPOCTH JBMKEHHS Tell. Macca Kak Mepa HHEPTHOCTH Tea.

[TnoTHOCTH BemecTBa. CBSI3b MJIOTHOCTH C KOJTMYECTBOM MOJICKYJI B €IMHUIIE 00hEMA BEIIECTRA.

Cuna kak XapakTepuCTHMKa B3auMoneulcTBus Teil. Cuna ynpyroctd W 3akoH ['yka. M3Mepenuwe cuiibl ¢ MOMOUIBIO JAWMHAMOMeETpa. fIBieHue
TATOTEHUs W cwia Tsokectu. Cuia TsSOKeCTH Ha Jpyrux IiaHerax. Bec tema. HeBecomocTs. Croke€HHME CHII, HANPABICHHBIX 0 OJHOM NPSIMOMN.

PaBHonelicTBytomas cuit. Cumna TpeHus. TpeHne CKOIbXEHUs U TpeHUE MoKosA. TpeHre B Ipupoie U TEXHUKE.
Hemoncmpayuu.

ok 0N E

HaGnronenue MexaHHYECKOTO NBYDKEHUS TEa.

N3MepeHnne CKopocTH NMPAMOJIUHEHHOTO JBUKECHHUS.
HalGnronenue siBIIeHUs] HHEPLIUH.

Hab6nronenue nsMeHeHus CKOPOCTH MPH B3aMMOICHCTBHUH TEJL.
CpaBHEHHE MacC TI0 B3aUMOJCHCTBHUIO TEJl.

CroxeHue cuil, HalpaBJICHHbBIX 10 OJHOW MPSIMO.

Jlabopamopnuwie pabomel u onvimel.

ok wdPE

OnpeneneHI/Ie CKOPOCTH paBHOMCPHOI'O ABMIKCHU S (mapm(a B XXMAKOCTHU, MOICIIN SJICKTPUICCKOT'O aBTOMOOMJIS U TaK z[anee).
OnpeneneHI/Ie cpeﬂHeﬁ CKOPOCTHU CKOJIbKCHU 6pyc1<a WK 1IapuKa 110 HaAKJIOHHOM IIJIOCKOCTH.

OnpeneneHI/Ie IINIOTHOCTHU TBépI[OFO TCa.

OHLITBI, JACMOHCTPUPYIOIINC 3aBUCUMOCTD PACTAKCHUA (I[e(l)opMaL[HH) IMPY>KUHBI OT HpHJ’IO)KGHHOfI CHUJIBI.

OHLITBI, ACMOHCTPUPYIOINC 3aBUCUMOCTD CHUJIBI TPDCHHA CKOJIBXKCHUA OT BECa TCJIa U XapaKTCPa CONIPHUKACAOIINXCA HOBerHOCTeﬁ.

Pasnen 4. /laBieHue TBEPABIX TeJl, JKHAKOCTEH M ra3oB.



Hapnenne. CriocoObl yMEHBIICHUS M yBEIMUYCHHS TaBieHus. JlaBneHue ra3a. 3aBUCHMOCTD JaBlieHHUS Ta3a oT 00béMa, Temneparypsl. [lepemsadya

JaBJICHUA TBépI[bIMI/I TCJIaMHU, XKUJIKOCTAMU M TI'a3aMU. 3akoH [lackans. ITHeBMaTHYecKrMe MalIMHBL. 3aBHCUMOCTH JaBJICHUSA KUJIKOCTH OT I‘JIY6I/IHBI.

I'unpocratuueckuii napanoke. CooOuiaromuecs cocyabl. I napaBinyeckue MeXaHU3Mbl.

Atmocdepa 3emnn u armocdeproe maBneHue. llpuumHbl cymecTBOBaHUS Bo3aymiHOW o6osouku 3emin. Omeir Toppuueru. M3mepenue

aTMoc(epHOTO AaBlIeHHs. 3aBHCUMOCTh aTMOC()EPHOTO JIaBJICHHS OT BBICOTHI HaJl ypoBHEM Mopsi. [IpuOopsl ast n3MepeHus aTMOC(EpPHOTO AaBICHHS.
JleiicTBUe >KUJIKOCTM W ra3a Ha NOTpy)KEHHOE€ B HHUX Tejo. BelTankuBaromas (apxumenoBa) cuia. 3akoH Apxumena. llnaBanue Tern.

BosnyxomiaBanue.

Jemoncmpayuu.

No ook owhE

3aBUCUMOCTD JJaBJICHUS Ta3a OT TEMIIEPATYPHI.

[Tepenaua naBiieHUS KUIKOCTHIO M Ta30M.

Coo0mmaromuecs: CoCy/bl.

I'mppaBnnuecknii npecc.

[IposiBnenue necTBUS aTMOC(HEPHOTO JTABJICHHUS.

3aBUCUMOCTD BBITAJTKUBAIOIIEH CHIIBI OT 00bEMa OTPYKEHHOM YaCTH TeJa U TUIOTHOCTH JKUIKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJIbI BECY BHITCCHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: UIaBAHUE WIM NOTPYKEHUE TeJl B 3aBUCUMOCTH OT COOTHOIICHHS TIJIOTHOCTEH Tejla U )KUIKOCTH.

Jlabopamopnwie pabomel u onvimel.

1.
2.
3.
4

5.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa NMOTPYKEHHOM B )KMJIKOCTh YaCTH TeJa.

Omnpenenenre BHITAIKUBAIONICH CUJIBL, IEUCTBYIONICH Ha TEIO, MOTPYKEHHOE B KUAKOCTb.

[IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOLIEH CUITBI, JCMCTBYIOIIEH Ha TEJIO B )KUIKOCTH, OT MAacChl Teja.

OnbITHI, AEMOHCTPUPYIOUIUE 3aBUCHUMOCTb BBITAIKUBAIOUICH CHIIBI, JEHCTBYIOLIEH Ha TENO B JKUIKOCTH, OT 00bEMa MOrpYyKEHHOU B
AKUJKOCTh YaCTH TeJA U OT IUIOTHOCTH JKUJIKOCTH.

KoHncTpynpoBanue apeomeTpa Wil KOHCTPYHPOBAHUE JIOJKH U OTpeieNieHue e€ rpy30Mno1bEMHOCTH.

Paznea 5. PaboTra u MOIIHOCTB. JHEPIHsl.
Mexanuveckast pabota. MOIIIHOCTS.
[IpocThie MeXxaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuno paBHOBecus pbruara. [IpuMmeHeHnne npaBuia paBHOBECHs pblyara K OJ0KYy.

«3o010TOC MMpaBHJI0» MCXAHUKHU. KHI[ IMPOCTBIX MEXAHU3MOB. HpOCTBIe MCXaHU3MEI B 6LITy 1 TCXHHUKC.
MexaHuueckas SHEPTrusi. Kunernueckas u IMOTCHIMAJIbHAA SHCPIrus. HpeBpameHI/Ie OJIHOTO BHJA MEXaHHYECKOH OHCpPTUU B ,Z[perfI. 3akoH

COXpAaHCHUA SHCPIUH B MCXAHUKC.

emoncmpayuu.

1.

IIprmepbl NPOCTHIX MEXaHNU3MOB.



Jlabopamopusvie pabomot u onvimol.

1. Onpenenenue pabOTHI CHIIBI TPEHUS IPU PABHOMEPHOM JIBI)KEHUU TeJa 10 TOPU30HTAIBHON TTOBEPXHOCTH.
2. HccrnenoBanue ycIoBHiI paBHOBECHS phlyara.

3. Usmepenne KIIJl HaKIOHHON TIIOCKOCTH.

4. W3ydeHue 3aKOHA COXPAHEHHUS MEXaHUYECKOH SHEPTHH.

8 KJIACC

Paznen 6. TensioBble siBJIEHUS.

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KHHETUUECKOW TEOPHM CTPOEHUs BemecTBa. Macca W pa3Mepbl aTOMOB M MOJieKyll. OTBITHI,
MTOTBEPIKIAIOIINE OCHOBHBIC TIOJIOKEHHS MOJIEKYIISIPHOKUHETHIECKO TEOPHUH.

Mogenu TBEPAOTO, XKUIKOTO W Ta3000pa3HOro cocTosiHUK BemiecTBa. Kpucrammmueckue u amopdubie Tena. OOBICHEHHE CBOWCTB Tra3oB,
KUJIKOCTEH M TBEPABIX TEI HA OCHOBE TOJIOKCHUH MOJEKYISAPHO-KHHETHYECKON Teopuu. CMauyMBaHWE W KaNWULIPHBIC SBJICHHUS. TerioBoe
pacIIupeHne u cKartue.

Temmeparypa. CBsi3p TeMmepaTypbl CO CKOPOCTBIO TEIUIOBOTO NBIKCHHsI 4YacTHIl. BHyTpenHss sHeprus. CriocoObl M3MEHEHUS BHYTPCHHEH
SHEPTHH: TeIUIONepe1aya U COBEPIICHHE padoThl. Buapl Teronepenayn: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TydeHHE.

KonnuecTBo TemnoTel. Y aenbHas TEIUIOEMKOCTh BEIIECTBA. TeMIo00MeH 1 TeIJIOBOE PaBHOBECHE. YpaBHEHHUE TeIIoBOTO OanaHca. [InaBnenue u
OTBEp/ICBaHUE KPUCTAJUIMUECKHX BEIIECTB. YJIeNbHas TemioTa IuiaBieHus. I[lapooOpasoBanue u koHueHcanus. Mcmapenuwe. Kunenue. VY penbHas
TeII0Ta mMapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHHUS OT aTMOC(EPHOTO JTaBJICHHUS.

Bnaxxnocts Bo3myxa.

DHeprus TOIUIMBa. Y IeibHas TEMJI0Ta CrOPaHUSL.

[Tpunnume! padoTs! TemnoBsix apuratenei KI1/ termoBoro asuraTesns. TenaoBbeie IBUTAaTEIN U 3aIMTa OKPY)KAIOIIEH Cpeibl.

3aKOH COXpaHEHUs ¥ PEBPaICHUs JHEPTUM B TEIJIOBBIX MpOIieccax.

Hemoncmpayuu.

Habntonenue 6poyHOBCKOTO JBHKEHUS.

Ha6monenue nuddysun.

Habmtonenue sBiaeHU cMadyiBaHUS M KaMWIUTSIPHBIX SIBJICHHM.

Habmroenue TemnoBoro paciupeHus Tel.

W3meHeHue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3mepeHus TeMneparypsl.

Buas! Tennonepenayuu.

No ook owhde



8. OxJaxJaeHue npu COBEPIIECHUH PabOTHI.
9. HarpeBanwue npu cOBEpIICHHH PaOOTHI BHEITHUMH CHIIAMHU.
10. CpaBHEeHHUE TETIIOEMKOCTEH pa3IMUHBIX BELIECTB.
11. HaGmroieHre KATeHusI.
12. HabGnroneHue mocTOSTHCTBA TEMIIEPATyPhI IIPU TUIABJICHUN.
13. Mojenu TEIUIOBBIX IBUTATEIICH.
Jlabopamopnuie padbomul u onvimoi.
OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYIISIPHOTO TPUTSKEHHUS.
OnpIThI 0 BhIpAIIMBAHUIO KPUCTAJJIOB IOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, JKUAKOCTENH U TBEP/BIX TEI.
Omnpenenenre AaBlieHUs BO3yXa B Oa/sIOHE IITPUILIA.
OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJIEHUS BO3/yXa OT €ro 00bE€Ma U HarpeBaHUs WIIN OXJIAXKICHHUS.
[IpoBepka runoTe3bl JIMHEHHOW 3aBUCUMOCTH JUTMHBI CTOJIOMKA KUAKOCTH B TEPMOMETPUYECKON TPYOKE OT TeMIepaTyphl.
Habmronenne n3aMeHneHus: BHyTpeHHEN SHEPrUM Tejla B pe3ylibTaTe TeIuionepenauu u padoTsl BHEIIHUX CHJI.
HccnenoBanue siBIeHUS TETIOOOMEHA MTPU CMEIIMBAHUHN XOJIOIHON U TOPSYEH BOJIBI.
Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOIOM NP TEIIOOOMEHE ¢ HarpeThiM METANTNYECKUM LIMJIMHAPOM.
. Onpenenenne yaeabHON TEMIOEMKOCTH BEIIECTBA.
. UccrnenoBanue npoiiecca ucnapeHusl.
. Onpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3yXa.

©ooN s WNRE
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13. Onpenenenue yeapHON TEIIOTHI TUIABJICHHUS JIb/IA.

Pa3znen 7. diiekTpryeckne U MAarHUTHbIE SIBJICHMSI.

Onektpuzarus Te. [[Ba poaa anekTpudeckux 3apsaaoB. BzanMoeicTBre 3apspkeHHBIX Tel. 3akoH KynoHa (3aBUCHMOCTB CHITBI B3aMMOICHCTBHS
3apsHKEHHBIX TEJ OT BEIMUUHBI 3apSA0B U PACCTOSIHUSI MEXKIY TeJIaMu).

DnexTpuueckoe noje. Hanpssk€HHOCTH 1eKTprudeckoro moss. [IpuHImn cynepno3uiuu 3IeKTPHUECKUX MoJiei (Ha KaYeCTBEHHOM YPOBHE).

Hocutenu snekTpudeckux 3apsaoB. DJIeMeHTapHbIN aekTpuueckuid 3apsaa. Crpoenue aroMa. [IpoBOJIHUKY U TUAJIEKTPUKUA. 3aKOH COXPaHEHUs
ANEKTPUYECKOTO 3apsia.

DNEeKTpUYECKU TOK. YCJIOBHUSl CYIIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA. VICTOYHMKHM TOCTOSHHOrO TOKa. JleMCTBUS SIEKTPUYECKOTO TOKa
(TermnoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U ra3ax.

Dnekrpuueckas 1enb. Cuiia Toka. JneKkTpuiyeckoe HanpsbkeHue. ConpoTHUBIIEHHE NPOBOAHUKA. Y IEIbHOE CONMPOTUBIIEHUE BellecTBa. 3akoH Oma
Uit ydactka uend. [lociaenoBarenbHoe U napajljieIbHOE COSAMHEHUE TTPOBOJHUKOB.



PaboTa 1 MOIIHOCTB 3JEKTPUYECKOTO TOKa. 3akoH Jxoyms—JleHna. DneKTpuuecKre LEeNmd M MOTPEOUTETH 3JICKTPUYECKOH SHEpruH B OBITY.
KopoTtkoe 3aMbIkanue.

ITocTosTHHBIE MarHHUTEL. B3aHMOI[€I>'ICTBH€ MOCTOSIHHBIX MarHuToB. MarHutHoe moJjie. MarautHoe moJsie 3eMJId U €ro 3HadyeHue JJUIA )KU3HU Ha
3emusie. OmbIT Opcrena. MarHuTHOe IMoJie 3JEKTPUYECKOro Toka. [IpuMeHeHHe 3JIeKTpOMAarHUTOB B TEXHUKE. JleficTBME MarHMTHOrO NOJs Ha
IMPOBOAHHUK C TOKOM. 3J’I€KTpOI{BI/IFaT€JIB MIOCTOSTHHOTO TOKa. Mcrons30Banne I-)JICKTpOIIBI/IFaTeJIeﬁ B TCXHUYCCKUX YCTpOﬁCTBaX 1 Ha TpaHCIIOPTE.

Omnbrtel @apanes. SABnenue snekrpomarauTHOW uHAYKIMU. [IpaBuno Jlenma. Dnexkrporeneparop. CrocoObl MOJIyUYEHHUS IEKTPUUECKON IHEPTHUH.
DNEeKTPOCTaHIIMU Ha BO30OHOBIISIEMBIX HCTOUHHUKAX SHEPTUU.

Jemoncmpayuu.

DnekTpu3aIus Tel.

JIBa poja JIEKTPUYECKUX 3apsA0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOIA.

DneKkTpocTaTU4ecKas HHIYKIHUS.

3aKOH COXpaHEeHHsI JIEKTPUUECKUX 3apsI0B.

HpOBOHHI/IKI/I " IUSJICKTPUKH.

MoaenupoBaHH€e CUIOBBIX JTUHHUM 3JIEKTPUUECKOTO TOJISI.

W cTouHMKY TOCTOSIHHOTO TOKA.

©ooN R wWhE

JlelicTBUA SIIEKTPUYECKOTO TOKA.
. DNEKTPUUYECKUN TOK B KHUJIKOCTH.
. I"'a30BbIi1 pa3ps.
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N R O

. U3mepeHue cuipl Toka aMIepMeETPOM.

. I3mepenue 251eKTpruyecKoro HanpsHKeHUs BOJTBTMETPOM.

. PeocTtaT u Mara3zuH conpoTHBIICHUI.

. BzaumopelicTBre TOCTOSHHBIX MArHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3ICIICHHsI TIOJI0OCOB MarHUTA.
. MoaenupoBaHWe MarHUTHBIX TOJICH MOCTOSTHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarauTHoO€ 1noJie ToKa. JJeKTPOMarHur.

. JleficTBH€ MarHUTHOTO TOJIsSI HA POBOJAHUK C TOKOM.

NN R R R R
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. DIIEKTPOIBUTaTENb IOCTOSTHHOTO TOKA.
. UccnienoBanue sIBIEHUS JEKTPOMArHUTHOW MHIYKLIHH.
. Onpiter @apanest.
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24. 3aBUCUMOCTD HaNpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCIOBHM €ro BOSHUKHOBEHHUS.

25. DIEKTpOTEeHEePaTOp MOCTOSTHHOTO TOKA.

Jlabopamopnuie padbomul u onvimol.

OmnbITH IO HAOIOICHHUIO IEKTPU3AIMH TEJI MHAYKIIHEH U IIPH CONPUKOCHOBEHHU.

HccnenoBanue neiicTBUS SIEKTPUIECKOTO MO HA IIPOBOJHUKH U AUAICKTPHUKH.

COopka 1 mpoBepKa padOoTHI IECKTPHUSCKOH IIETH MTOCTOSTHHOTO TOKA.

W3mepeHune u peryimupoBaHne CHIIBI TOKA.

W3mepeHune u peryimupoBaHne HANPSKEHUSI.

HccnemoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAMPSHKEHUS Ha PE3UCTOPE.

No ok~ wdpE

OHBITI)I, JACMOHCTPUPYIOIMIUEC 3aBUCUMOCTD DJICKTPHUYECKOTO COIMMPOTUBIICHUA IMPOBOJHUKA OT €ro MJIMHBI, IJIOIIAAN MOTICPEYHOI'0 CCUCHUA U
Marepuaia.

©

[TpoBepka npaBuiia CIOXKEHHS HAIPSKEHUI TPU OCIEA0BATEILHOM COSTMHEHUH ABYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia sl CUIIBI TOKA TPH MMapaUIETbHOM COSTMHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI AMEKTPHUECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOpP.

11. OnpeneneHrie MOITHOCTH 3JIEKTPHUUECKOTO TOKA, BBIACTSIEMOI Ha pe3nucTope.

12. UccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO Yepe3 JIAaMIIOUKY, OT HallpsDKEHUs Ha Hel.

13. Onpenenenue KI1J] narpeBaTens.

14. UccnenoBanue MarHUTHOTO B3aUMO/ICHCTBUS MOCTOSIHHBIX MarHUTOB.

15. U3y4yeHre MarHUTHOTO I0JIsl TOCTOSIHHBIX MAarHUTOB MPU X 00bEIMHEHUU U Pa3/ICIICHUN.

16. UccnenoBanue AeCTBUS AIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, 1EMOHCTPUPYIOIINE 3aBHUCHMOCTb CHJIBI B3aUMOJICHCTBUSL KATYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa W HalpaBJieHUS TOKa B
KaTyIIKe.

18. U3yyenue neiicTBUS MarHUTHOTO MOJISl HA TPOBOJHUK C TOKOM.

19. KonctpyupoBanue u u3ydeHue padoThl 3JEKTPOABUTATENS.

20. Uzmepenune KIIJ] anekTpoaBuraTenbHOM yCTaHOBKH.

21. OnbITEL IO UCCIIEOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOW MHIYKIIMH: KUCCIEOBAHUE W3MEHEHUN 3HAUYEHUS W HANpPaBJICHUS UHAYKIHMOHHOTO

TOKa.

9 KJIACC



Pa3nen 8. Mexannueckue siBJIeHHUs.

Mexannueckoe nBuxkeHue. MarepuanbHasg Touka. Cuctema oTcuéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JBUXKEHMs. PaBHOMepHOE
npsiMoJIMHEHOe ABMkeHne. HepaBHoMepHoe npsiMosinHeliHoe ABukeHne. CpeHssi U MTHOBEHHAs: CKOPOCTh Tejla P HEPAaBHOMEPHOM JIBUIKEHUU.

VYckopenue. PaBHoyckopeHHOE npsMouHeHoe nBmkeHne. CBoooHoe najgenue. OnbiTel [ammes.

PaBHOMEpHOE BMXKEHHE IO OKpYXHOCTH. [lepnon u yacrora oOpamnienus. Jluneiinas u yriioBasi ckopocTi. LleHTpocTpeMuTensHOe YCKOpEHHeE.

[Iepssiit 3akoH Herotona. Bropoi 3akon Herorona. Tperuit 3akon Herorona. [IpuHiun cynepno3uiumn CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUs: cujia TPEHUS CKOJIbKEHHUS, Crjla TPEHUsI IOKOs, IPYTHe BUJIbI TPEHUS.

Cuna TsKECTH U 3aKOH BCEMHPHOTO TATOTEHMs. YCKOpeHHe cBOOoAHOro majeHus. [[Bmxenue mnaHer Bokpyr Connua. IlepBas kocMuueckas
ckopocTb. HeBecoMOCTh U neperpyskH.

PaBHOBecue maTepuanibHON TOUKH. AOCOJIIOTHO TBEPAOE Teno. PaBHOBecue TBEPAOTO Tella C 3aKPEIUIEHHOW OCBhIO BparieHus. MOMEHT CHIIBL
LlenTp TsxecTH.

Nmnynsc tena. M3menenne nmiynbca. IMmynsce cuibl. 3aKOH COXpAHEHUS! UMITYJIbCca. PEaKTUBHOE IBH)KEHHUE.

Mexannyeckass pabota U MouiHOcTh. PaboTa cun TskecTH, ynpyroctu, TpeHus. CBs3b sHepruu u paOoThl. [loTeHIManbHas SHEprus Tena,
ITOJHATOrO HaJ MOBEPXHOCTHIO 3eMiu. [loTeHIManbHas sHeprus cxaToil npyxuHsl. Knnetnueckas sHeprus. TeopeMa 0 KHHETHYECKOW SHEPIUH. 3aKOH
COXPAHEHHUS MEXAHUYECKON SHEPIHH.

Hemoncmpayuu.

HabnroneHne MexaHN4eCcKOro ABMXKEHMSI T€Jla OTHOCUTENIBHO PA3HbIX TEJl OTCUETA.

CpaBHeHHE MyTEW U TPACKTOPHUI IBWKEHUS OJHOTO U TOTO XK€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJI OTCYETA.
W3mepenue CKOPOCTH U YCKOPEHUS NPSMOJIMHEHHOTO IBHKCHUS.

HccnenoBanue Npu3HaKoB paBHOYCKOPEHHOTO JIBHKEHHUS.

HaGnronenue 1BuxkeHus Tea 1o OKpYKHOCTH.

ok wbdE

HaGmonienne MexXaHWYeCKHX SIBJICHUH, MPOMCXOMAIMINX B cucTeMe oTcuéra «Tenmexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBHIKCHUH
OTHOCHUTENIbHO KabuHeTa (hU3UKH.

7. 3aBHCHMOCTb YCKOPEHHS Teja OT MaccChl Teja U JACHCTBYIOIIEH Ha HETO CHUJIBL

8. HalmoneHue paBeHCTBa CHII IPH B3aUMOACHCTBHH TEIL.

9. H3meHeHue Beca Tela MPU YCKOPEHHOM JIBH)KECHHH.

10. ITepenaya ummnysbca Npyu B3aUMOAEHCTBUHU Tell.

11. IIpeoOpa3oBaHus SHEPTUU NIPH B3aUMOICHCTBUH Tell.

12. CoxpaHeHue UMITyJIbCca MIPU HEYIPYTOM B3aUMOJICHCTBUM.

13. CoxpaHenue UMITyabca IpU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGnroneHue peakTUBHOTO JIBUXKEHHUS.



15. CoxpaHeHnue MEXaHUYECKOM SHEPTUU MPH CBOOOTHOM IMAICHUH.

16. CoxpaHeHue MEXaHU4YECKOM SHEPTUH MPH JBIKEHUH TeJIa MO JHCTBUEM MPYKUHBI.

Jlabopamopnuie padbomul u onvimol.

KoHcTpyrpoBaHue Tpakta Juis pa3roHa U JajdbHENIero paBHOMEPHOI 0 ABM)KEHUS IapUKa UIH TEJICKKH.
Omnpenenenne cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WK JBM)KEHUS IapHKa 10 HAaKJIOHHOM IJIOCKOCTH.
Omnpenenenne ycKOpeHHs Tejla IpU PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBM)KEHUU 0€3 HaualbHOW CKOPOCTH.

a koo

[IpoBepka TUIOTE3BI: €CIIM MPU PAaBHOYCKOPEHHOM JBM)KEHUM 0€3 HadallbHOM CKOPOCTH IIyTHM OTHOCSTCS KaK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHUEC MMPOMEIKYTKU BPEMEHU O ANHAKOBBI.

HCCJ’IGHOB&HI/IC 3aBUCUMOCTH CUJIbI TPCHHUA CKOJILKCHUA OT CUJIBI HOPpMAJIbHOT'O JaBJICHHA.

Omnpenenenne kodpPuIMeHTa TPEHUS CKOTBLKEHUS.

Onpenenenne KECTKOCTH NPYKUHBI.
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Omnpenenenre padOTHI CHIIBI TPEHHS TIPU PABHOMEPHOM JIBIDKEHHH TeJla TI0 TOPU30HTAIBHON TTOBEPXHOCTH.
10. OnpenenenHrie pabOTHI CHUIIBI YIIPYTOCTH TIPH MOABEME TPYy3a ¢ UCIOJIB30BAHUEM HETIOIBUKHOTO U TIOJIBUKHOTO OJIOKOB.
11. Vizydenne 3akOHA COXpAaHEHUS SHEPTHH.
Pa3zgen 9. Mexanuuyeckue KoJ1e0aHUSA U BOJIHBI.
KonebarenpHoe aeuxenrne. OCHOBHBIE XapaKTEPUCTUKHU KOJICOAHUMN: TIEPHO/I, YacTOTa, aMIUTUTYy1a. MaTteMaTH4YeCKUi M MPY>KUHHBIA MasSTHUKH.
[IpeBparenue sHEPTrUM MPH KOJIeOATETLHOM JABMKCHHH.
3aryxatomue KoJjieOaHus. BeiHyxkaeHHbIe KosieOaHus. Pesonanc. Mexanudeckue BoHBL CBOWCTBa MeXaHW4YeCcKuX BOJH. [IpomonbHbBIE U
ToIepeYHbIe BOIHBIL. JIJTMHA BOJHBI U CKOPOCTH €€ pacipocTpaHeHuss. MexXaHM4eCKUe BOJTHBI B TBEPIOM Telle, CEHCMUYECKHUE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa U BbicoTa ToHA. OTpakeHue 3Byka. MHGpa3Byk u ynbTpa3ByK.
Jemoncmpayuu.
Habmronenue xoneGanuii Te moj 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.
Habmronenue BIHYKICHHBIX KOJIEOaHHM U pe30HAHCa.
PacnipocTpanenue npo 0 bHBIX U ITONIEPEYHBIX BOJIH (HA MOJICIIN ).
Habmtonenue 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKyCTHUECKHI pE30HaHC.
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Jlabopamopuwvie pabomot u onvimol.
1. OmpeneneHuie 4aCTOTHI U MEPHOA KOJEOAHUN MAaTEMAaTUYECKOTO MasTHHUKA.
2. OmpepaeneHue 4acTOTHI U NEPHOJa KOJICOAHHH MPYKUHHOTO MasTHUKA.



HccnenoBanue 3aBUCUMOCTH TEPHOa KOJIEOaHNUH TTOIBEIICHHOTO K HUTH I'Py3a OT JJIMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH MEPHOAA KOJICOAHUH MPYKMHHOTO MasiTHUKA OT MacChI Tpy3a.

[IpoBepka HE3aBUCUMOCTH I€pUOJia KoJieOaHH Ipy3a, MOABEIIEHHOTO K HUTH, OT MacChl rpy3a.

OnbIThI, 1EMOHCTPUPYIOIINE 3aBUCUMOCTD NIEpHO01a KOJIeOaHUI MPYKUHHOTO MasiTHUKA OT MaccChl rpy3a U )KECTKOCTU IPYKUHBI.

No ok w

N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUSL.

Pa3nes 10. DinekTpoMarHuTHoOe 1MoJie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNeKTpOMarHUTHOE ToJje. DJIeKTPOMarHuTHbIe BOJIHBI. CBOMCTBA 31€KTpOMarHUTHBIX BOJH. Illkana snekrpomarHuTHeIX BoJiH. Mcnonbs3oBanue
AJIEKTPOMArHUTHBIX BOJIH AJIS COTOBOM CBSI3U.

DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

1. CaoiicTBa 31€KTPOMArHUTHBIX BOJIH.

2. BoxHOBBIE CBOWICTBA CBETA.

Jlabopamopnwie pabomel u onvimel.

1. M3ydeHue cBOWCTB AJIEKTPOMArHUTHBIX BOJIH C MIOMOIIBIO MOOUIIBHOTO TeIe(oHa.

2.

Pa3nen 11. CBeToBble siBICHHS.

JlyueBas monenb cBeta. Mcrounuku ceeta. [IpsmMonuneiiHoe pacnpoctpanenue cBera. 3armeHusa CousHia u JIlynel. Otpaxkenue ceera. [lnockoe
3epKajo. 3aKOH OTPaKECHHsI CBETA.

[Ipenomnenue cBera. 3akoH mpeioMieHus cBeTa. [lonHoe BHYTpeHHee oTpaxxeHue cBeTa. Mcnoap30BaHue MOJHOTO BHYTPEHHETO OTPa)KEHUS B
ONTUYECKUX CBETOBOJIAX.

JIunza. Xon myded B nuH3ze. Ontuyeckas cuctema QoroarnmnapaTa, MUKPOCKOTa M Teineckona. a3 kak ontudeckas cucreMa. bnmzopykocts u
JaIbHO30PKOCTb.

Pasnoxxenue 6enoro ceta B criektp. OnbiTel HptoToHa. ClioskeHre CeKTpalibHBIX 1IBETOB. Jlucnepcus cBera.

Hemoncmpauuu.
[IpsimonuHeitHOE pacrpocTpaHeHHEe CBETA.
OTtpaxxeHue cBeTa.
ITomy4yeHne n300pa’keHHi B IUIOCKOM, BOTHYTOM H BBITYKJIOM 3€pKaJiax.
IIpenomnenue ceerta.
OnTHyecknii CBETOBOI.
Xon nyueit B cobuparomieit auHse.
XoJ 1y4el B pacCeUBArOLLEH JINH3E.

No ook owhde



8. Tlosyuenue n300paskeHUI ¢ TOMOIIBIO JIUH3.

9. Tpunuun neiictBus oroanmapara, MUKPOCKOIIA U TEJIECKOIIA.

10. Mogpens rnasa.

11. PaznosxeHue 6€10T0 CBETA B CIICKTP.

12. TTonmy4yenue 6enoro CBETa Npy CIOKEHUH CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomul u onvimol.

HccnenoBanue 3aBHCUMOCTH YTJIa OTPaXEHHS CBETOBOTO JIy4a OT yIJia TaIeHHs.
W3yueHne xapakTepuCTHK H300paKeHUS TIPEAMETa B IDIOCKOM 3epKaie.
HccnenoBanue 3aBUCUMOCTH yTJla MPETOMIICHHS CBETOBOTO JIy4a OT yIJia aIeHHs Ha TPAHHIIE «BO3yX—CTEKIO».
[Tonyuenue n300pakxeHH ¢ TOMOIIBIO COOMpPAOIIEH JUH3BI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS H OTNITUYECKOM CHITBI COOMPAFOIIISH JTIH3HI.
OMBITH TIO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.

No ko

OMBITHI 1T0 BOCHIPHUATHIO IIBETA MPEAMETOB MPU WX HAOIIOIEHUN Yepe3 1BETOBBIE (DUITBTPHI.
Paznea 12. KBaHnToBBIC SIBJICHUS.
Omnwiter Pe3epdopna u mnanerapras Moaenb aroma. Mozenb atoma bopa. Mcnyckanue u morjomenue cBera atomMoM. KBaHThl. JInHeuaTeie
CIEKTpHI.
PannoaktuBHOCTH. Anb(a, OeTa- u ramma-u3nydeHus. CtpoeHue aToMHOro siapa. HykimoHnHas Moens aToMHoro siapa. M3oTonsl. PagunoakTuBHbIe
npeBpanieHus. [lepuon nmomypacnanga aTOMHBIX A1€p.
SAnepHble peakuuu. 3aKOHBI COXPAaHEHHMs 3apsIOBOIO M MACCOBOIO YMCEN. DHEPrus CBSI3W aTOMHBIX snep. CBsA3b Macchl U 3Hepruu. Peaknuun
cuHTe3a u aenenus saep. Mcrounuku sneprun ConaHua u 3BE31.
AnepHas sHepretuka. JleicTBUSA paAMOAKTUBHBIX U3IyYEeHUN Ha )KUBbIE OPTaHU3MBI.
Jemoncmpayuu.
CreKTpbl U3JIy4€HUS U HOTJIOLIEHUS.
CriekTpbl pa3InyHbIX Ta30B.
CrnekTp Boaopoa.
Habmonenue TpekoB B kamepe BuibcoHa.
PaboTa cuérunka MOHU3UPYIOUINX U3TydEeHUI.
Perucrpanus uznydeHnus npupoaHbIX MUHEPATIOB U TPOTYKTOB.

o s wNRE

Jlabopamopuwvie pabomot u onvimol.
1. HaGmroneHue CIUIONIHBIX U TMHEHUYATHIX CIIEKTPOB H3ITYUEHHSI.
2. HccnemoBaHue TPEKOB: U3MEPEHUE SJHEPTHU YACTHUIIBI IO TOPMO3HOMY IyTH (110 poTorpadusim).



3. U3mepenue paguoakTUBHOTO (OHA.

IloBTOpPHTENIBLHO-00001IAKOIINI MOIYIb.

[ToBTOpPUTEIIEHO-0000IIAOIIMI MOYJb MTPEAHA3HAYCH IS CUCTEMATH3aIllMHd U 00O0OIICHHSI PEMETHOTO COJICPIKAHUS U OTIBITA JACSITeIHLHOCTH,
nprOOPETEHHOTO TMPH HM3YyYEHHWH BCEro Kypca (M3HMKHM, a TakkKe I MOJrOTOBKM K OCHOBHOMY TOCYIAapCTBEHHOMY 53K3aMEHY MO (H3UKE IS
oOyyaromuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MPEIMET.

[Ipy mM3yyeHUM JAHHOTO MOAYJIS PEANMU3YIOTCS U CUCTEMATU3UPYIOTCS BUABI JESATEIBHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUUBAETCS JOCTUKEHUE
MpPEeIMETHBIX M METalpeIMETHBIX IUIaHUPYEMBIX DPE3ylbTaTOB OOy4deHHs, (POpMHUpPYETCS €CTECTBEHHOHay4yHasi I'PaMOTHOCTh: OCBOEHHE Hay4YHBIX
METO/IOB MCCIIE0BaHUS SIBICHUN NPUPOIbl M TEXHUKH, OBJAJCHHE YMEHUSMU OOBSCHATH (DU3MUECKUE SBJICHUS, NMPUMEHSS IMOJIYyYEHHbIE 3HAHMS,
pemark 3a/1a4k, B TOM YHCIIe KaYECTBEHHbIE M 3KCIIEPUMEHTAIIbHBIE.

[IpuHIMIHATBEHO JIEATENBHOCTHBIN XapakTep JaHHOTO pas3fefla PeaJu3yercs 3a CYET TOro, YTO OOy4aroUIUecs BBIMOJIHSIOT 33/1aHus, B KOTOPBIX
UM TIpejiaraercs:

Ha OCHOBE MOJYYEHHbIX 3HAHUM pacrio3HaBaTh U HAYYHO OOBACHATH (PU3MUECKUE SBICHUS B OKPYXKAIOIIEH MpUpoJie U MOBCEAHEBHOM KU3HH;

UCIO0JIb30BAaTh HAy4YHbIE METOJbl HCCIIENOBaHUS (DU3MUECKUX SIBJICHUN, B TOM 4YMCJIE JI MPOBEPKU TUIOTE3 M MOJIYYEHHUS TEOPETHUECKUX
BBIBOJIOB;

0O0BSACHATH HAYYHbIE OCHOBBI HanboJee BaXKHbBIX JOCTH)KEHUI COBPEMEHHBIX TEXHOJIOTUN, HAIPUMED, MPAKTUYECKOTO UCHIOIB30BaHUS PA3INYHBIX
HCTOYHUKOB SHEPIHH Ha OCHOBE 3aKOHA IIPEBPAIICHUS U COXPAHEHUS BCEX U3BECTHBIX BUIOB SHEPTHUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO ®HU3UKE HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA3OBAHUA

N3ydenne Gu3MKM HA ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs HAMPABICHO Ha JOCTIKEHUE JUMYHOCTHBIX, METANPEIMETHBIX U TPESIMETHBIX

00pa3oBaTeNbHBIX PE3YIHTATOB.

B pesynbrare nzydeHus (pU3MKU Ha ypOBHE OCHOBHOTO 001Iero oOpazoBanus y oOydaromierocs OyayT c(hopMUPOBaHBI CIEAYIOUINE TUUYHOCTHBIE

pe3yJabTaThl B YaCTH:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

- IPOSIBJICHHE MHTEpEeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUNCKON (PM3NYECKON HayKH;

- [ICHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYKJIEHUHM OOIECTBEHHO 3HAUMMBIX U 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM
JNOCTHKEHUHN (PU3UKH;

- 0CO3HAHHUE BaXKHOCTU MOPAJIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

3) acTeTMYECKOr0 BOCIIUTAHMSI:

- BOCIIPHUSATHE SCTETHUECKUX KauecTB (PU3MUECKON HayKU: €€ TApMOHUYHOTO MOCTPOEHHUSI, CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) EeHHOCTH HAYYHOI' O MO3HAHUSA:

- OCO3HaHUE IIEHHOCTH (U3MUECKON HayKd KaKk MOIIHOIO HHCTPYMEHTa IO3HAHMUS MHpPA, OCHOBBI PA3BUTHSA TEXHOJOTHH, BakHEHIIeH
COCTAaBJISIOLIEH KYJIbTYpBI;

- pa3BUTHE HAYYHOU JIIOO03HATEILHOCTH, HHTEPECA K HCCIIEI0BATENbCKON A TETbHOCTH;

5) popMupoBaHus KYJIbTYPbI 310POBbSI M IMOIMOHAJIBLHOIO 0JIATOIOJYy YU :

- OCO3HaHHE LIEHHOCTH 0e30IMacHOro o0pas3a *KU3HU B COBPEMEHHOM TEXHOJIOTHUYECKOM MHpE, BaXHOCTU MpaBUil OE30MACHOTO MOBEACHUS Ha
TpPaHCIOPTE, Ha I0POTax, C ANEKTPUUECKUM U TEIJIOBBIM 000pYIOBaHUEM B IOMAIIIHUX YCIOBUSX;

- copMHUPOBAHHOCTH HaBbIKa pedeKkcuu, MPU3HAHKUE CBOETO MpaBa Ha OMMOKY M TaKOTo e MpaBa y APYroro 4eJoBeKa;

6) TPy10BOr0 BOCIIUTAHUA:

- AKTMBHOE y4yacTHe B PEIICHUM MPAaKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTENbHON OpraHW3alliH, TOpoJAad, Kpas) TEXHOJOTHYECKOW U
COLIMAJIbHOW HaNpaBJIEHHOCTH, TPEOYIOMIMX B TOM YHCIEe U (PU3NUECKUX 3HAHU;

- UHTEPEC K MPaKTHUYECKOMY U3Yy4EHUI0 podeccuil, CBSI3aHHbIX C (PU3UKOMH;

7) 3KOJIOrH4eCKOr0 BOCIIMTAHUA:

- OpUEHTAIUs Ha NMPUMEHEeHHe GU3NUYECKUX 3HAHUH IS peleHus 3aad B 001acTU OKpYXarolell cpe/ibl, MJIaHUPOBAHUS MOCTYIKOB M OLIEHKU MX
BO3MOYHBIX ITOCJIECTBUI JJIs1 OKPYKAIOLIEN Cpebl;



® - OCO3HaHHE INI0OATBHOTO XapaKTepa 3KOJIOTHUECKUX MPoOIeM U MyTel UX PelIeHHUS;

e 8) ajanTanyu K M3MEHSIIOIIUMCS YCJIOBUSIM COLMATbHON U PUPOIHOI cpeabl:

® - OTPeOHOCTHh BO B3aMMOJICHCTBHU MPH BBHITIOJIHEHUH HCCIEIOBAHUN U MPOEKTOB (DPU3NYECKON HANPaBICHHOCTH, OTKPBITOCTH ONBITY U 3HAHUSIM
ApYyrux,

® - [IOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JIEATEIbHOCTD;

® - nmoTpeOHOCTh B (POPMHUPOBAHNH HOBBIX 3HAHUH, B TOM YHCIIE (POPMYIUPOBATH HJICH, IOHSATHS, THIIOTE3bI O (PHU3UIECKUX OOBEKTaxX U SBICHHSIX;

® - 0co3HaHue 1e(PUIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00J1aCTH (PU3UKY;

® - [UIaHWPOBAHUE CBOETO PA3BUTHA B IPHOOPETEHUHU HOBBIX (PU3MUECKUX 3HAHUM;

® - CTpeMJIEHHE aHAIM3UPOBATh U BBISBIIATH B3aMMOCBS3H MPUPOIbI, 00IIECTBA U IKOHOMUKH, B TOM YHCJIE C UCIIOJIb30BAHUEM (DPHU3UUECKUX 3HAHUI;

® - OLIEHKA CBOMX JICMCTBHI ¢ yUETOM BIIMSHHUS HA OKPYXKAIOUIYIO CPey, BO3MOKHBIX ITI00aIbHBIX MOCIEICTBUI.

METANIPEAMETHBIE PE3YJIbTATbI
B pesynpTaTe OCBOEHMS NporpaMMbl MO (HU3MKE HAa YPOBHE OCHOBHOTO 00Imiero oOpasoBaHus y oOydaromierocst OyayT chopMHUPOBaHbI
MeTanpeaMeTHbIe pPe3yJbTaThl, BKIIOYAIONINE [TO3HABATEIIbHBIC YHUBEPCAIbHBIC yUeOHbIC EHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC ydeOHbIC
TEHCTBHS, PEryIATUBHBIC YHUBEPCAIbHBIC YUeOHBIC ICHCTBUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neicTBus:
BBISIBJISITh M XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKHA OOBEKTOB (SIBJICHUH);

® YyCTaHaBJIMBATb CYHICCTBCHHBIﬁ IMPpHU3HAK KJ'IaCCI/I(bI/IKaI_[I/H/I, OCHOBAaHUA IJIA 0606H_ICHI/I${ N CPABHCHUA,
® BBIABJIATH 3aKOHOMCPHOCTH M IIPOTUBOPECUHA B paCCMaTPUBACMBIX q)aKTaX, JaHHBIX 1 Ha6J'IIOI[eHI/I$[X, OTHOCAIINXCA K (1)I/I3I/I‘leCKI/IM SBJICHUAM,
® BLBIABIATE HNPUYHUHHO-CICACTBCHHBIC CBA3H IIPU H3YUYCHHUU (I)I/ISI/I‘ICCKI/IX SIBJICHUN U npoueccoB, ACJaTb BbIBOAbI C HCIIOJIb30BAHUEM

JIeTYKTUBHBIX U UHAYKTUBHBIX YMO3AKIIOUEHUH, BBIIBUTATH TUIIOTE3bI O B3AUMOCBS3AX (PU3NYECKUX BEIHUNH;
® CaMOCTOSTENbHO BHIOMpPATh CIIOCOO pelieHus yueOHOH Qu3ndeckol 3amaun (CpaBHEHHE HECKOJIBKUX BapHaHTOB pellleHus, BRIOOp Hamboee
MOAXOJIAIIETO C YUETOM CAMOCTOSATEIBHO BBICIICHHBIX KPUTEPHEB).
ba3oBble uccieaoBarebckue 1eMCTBUA.
® JCII0JIb30BaTh BOIIPOCHI KAK MCCIIEIOBATEILCKUI HHCTPYMEHT MMO3HAHUS;
® [IPOBOJHUTH [0 CaMOCTOSTENIbHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOXKHBIM (QU3NYECKHI SKCIEPUMEHT, HEOONbIIOEe HCCIeOBaHUE
(U3MYECKOTO SBJICHHUS,



OIICHUBATh HA IPUMEHUMOCTb U JOCTOBEPHOCTHh MH(OPMAIINIO, TIOTYICHHYIO B X0OJI€ HCCIICTOBAHUS WIIA SKCIICPUMEHTA;

CaMOCTOSITEIIEHO (POPMYITHPOBATH 0OOOIIIEHNS W BEIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO HAOIIOICHHS, OIBITA, UCCIICIOBAHNS;
MIPOTHO3UPOBATH BO3MOXKHOE NalTbHEHINIee pa3BUTHE PUINICCKUX TPOIECCOB, a TAKXKE BBIABUTAThH MPEANOJIOKEHHS 00 MX Pa3BUTHH B HOBBIX
YCHOBHUSIX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmueii:

MPUMEHSTh PA3JIMYHBIE METOJbI, MHCTPYMEHTHl M 3aIpOCHl MpPU TMOHWCKE M O0TOOpe MH(POPMAIMM WM JAHHBIX C Y4ETOM TNPEATIOKCHHOU
y4eOHOU (PU3NUIECcCKOM 3a/1auH;

aHaAJIM3UPOBATh, CHCTEMATHU3UPOBATh U UHTEPIPETUPOBATH NH(OPMALIHMIO PAa3IMUHbIX BUJOB U (POPM IIPEICTaBICHHUS;

CaMOCTOATCIIBHO BI)I6I/IpaTI) ONTUMAJILHYTO (pOpMy IpCACTaBICHUA I/IH(bOpMaIII/II/I U WUIIOCTPUPOBATHL PEIIACMbBIC 3adadd HCECIOKXKHBIMU
cXeMaMu, AuarpaMMaMH, HHOU rpadukoi ¥ MX KOMOWHALUSMU.

KomMMmyHukaTuBHbBIe YHUBepcaibHble yueOHbIe 1eliCTBUS:

B X0JIe 00CYXJeHHUsI y4eOHOr0 MaTepuaia, pe3yabTaToB JIa0OpaTOPHBIX pabOT M MPOEKTOB 3a/1aBaTh BOIPOCHI MO CYIIECTBY 00CYXTaeMOM
TEMBI ¥ BBICKA3bIBATh UJICH, HAIICIICHHBIC HA PEIIICHHUE 3aJIa4H U TIOIIepKaHue 01arokenaTeIbHOCTH OOIICHHS;

COIIOCTABJIATH CBOHM CYXICHUA C CY)KICHUAMUA JPYTIUX YUaCTHUKOB JMUajiora, O6HaPY)KI/IBaTI) pasindne u CXoACTBO HOSHHHﬁ;

BBIpaKaTh CBOIO TOYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TIPEACTABIISATH PE3YJIbTAThI BBITOJHEHHOTO (PM3UYECKOTO OTIBITA (IKCIIEPUMEHTA, NCCIICAOBAHMS, TPOCKTA);

MMOHUMATh M UCTIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW U HHIMBUIYaIbHON paOOTHI IIPU PEIICHUN KOHKPETHOH (hru3nuecKkoi mpoOieMsr;
MPUHUMATP [IE€JTH COBMECTHOH JIEATEIILHOCTH, OPraHU30BhIBATh JACUCTBUS 10 €€ JOCTIIKEHHIO: PACTIPENENIATh POJIH, OOCYKIATh MPOLECCH
pe3yIbTaThl COBMECTHOM PaOOTHI, 0000IIATh MHEHUSI HECKOJIBKHX JIFOJICH;

BBITIOJTHATE CBOIO YacTh PaOOTHI, JIOCTUTAsI KAYECTBEHHOTO Pe3yJIbTaTa 10 CBOEMY HAIIPABICHUIO U KOOPJIMHUPYS CBOW NICHCTBHS C APYTUMH
YJIeHAMH KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIaJa B OOIMIA IPOIYKT IO KPUTEPHUSIM, CAMOCTOSITEIIBHO COPMYITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSL.

PeryasiTuBHbIe yHHBepcaJibHble Y4eOHbIe JeiicTBHSA

Camoopranuszanmsi:

BBISABJIATH HpOGJ‘ICMH B ’)KU3HCHHbIX U y‘{e6HLIX CUTYyaluAIX, Tpe6y}OH.II/IX JJIsL PCILICHU A (I)I/BI/ILIGCKI/IX 3HaHI/II\/'I;

OpPUCHTHPOBATHCA B PA3JIMYHBIX NOAXOHaX IPHUHATUA peI_HeHI/Iﬁ (I/IHI[I/IBI/I,Z[yaJ'ILHOG, MPpUHATUC PCHICHHUA B TI'pylIIc, IMPUHATHC peI_HeHI/Iﬁ
TPYIIION);

CaMOCTOATCIIbHO COCTaBJIAITh AJTOPUTM PCIICHUA (I)I/ISI/I‘IGCKOI‘/’I 3aJauu WM IIJIaHa HUCCICAOBAaHUA C y‘léTOM HMCIOIIUXCA PECYypCOB U
COOCTBEHHBIX B03MOX<HOCTCﬁ, APTYMCHTUPOBATD MPEAJIAracMbI€ BapHUaHThI peIHeHPIfI;



JieNaTh BEIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOHL, 3MOLMOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTyallMy U IIpeaJIaraTh IlaH €€ U3MEHEHNS,

OOBSICHATH IPUYHMHBI JOCTIDKEHUS (HEIOCTHIKECHHUS) PE3yIbTaTOB ICATEILHOCTH, JaBaTh OLIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTH (B TOM YMCJIE B XOJ BBIIOJHEHHUS (PU3MUECKOrO MCCIENO0BAHUS WJIM IPOEKTAa) Ha OCHOBE HOBBIX
00CTOSTENILCTB, N3MEHUBIINXCS CUTYaIlUi, YCTAHOBJICHHBIX OMIMOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA €U U YCIOBHUAM;

CTaBUTh ce0s Ha MECTO APYroro 4ejJoBeKa B XOJie CHOpa WM JAUCKYCCHUM Ha HAy4YHYIO T€MY, MOHMMaTh MOTHBBI, HAMEPEHHUS W JIOTUKY
ApYyroro,

MIPU3HABaTh CBOE MPaBO Ha OLUIMOKY IIPH pelIeHnH GU3NYECKUX 3a/1a4 UM B YTBEPXKJICHUSAX HAa HAyYHbIE TEMbI U TAKOE K€ IPaBO APYroro.

HNPEAMETHBIE PE3YJIbTATDBI

K xonIty 00yueHus B 7 Kj1acce mpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaxaTh CHOPMHUPOBAHHOCTD Y 00yUJaIOIMIUXCST YMEHUH:

UCTIONb30BaTh TMOHATHSA: (U3NYECKAE M XUMHUYCCKUE SIBICHHS, HAONIOJCHHE, SKCIECPUMEHT, MOJETb, THIOTE3a, CIUHHIBI (U3UICCKUX
BEJIMYUH, aTOM, MOJICKYJIa, arperaTHble COCTOSHHsI BemiecTBa (TBEpAOE, )KHUIKOE, ra3000pa3HOE), MEXaHMYECKOe JBIKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TMPSMOJUHEHHOE), TPaeKTOPHs, paBHOJEHCTBYOIMas cuia, naedopmanus (ympyras, IulacTHYecKas), HEBECOMOCTD,
COOOIIAIONINECS COCY/IBI;

pasnuyath siBiieHus (MudQy3us, TEIUIOBOE IBMKEHUE YaCTHIl BEIISCTBA, PABHOMEPHOE IBW)KCHUE, HEPABHOMEPHOE IBW)KCHUE, MHEPIIHS,
B3aMMO/ICHCTBHE TEJ, paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHON OChIO BpAIICHUSs, Tepe/iava JIaBICHUsT TBEPIBIMU TEJIAMH, KUIKOCTIMHU U
razamu, aTMoc(epHOE JTaBJICHUE, IIJIABAHKUE TeJI, IPEBPANICHUS MEXaHUYECKON SHEPTUH) M0 OMMCAHUIO UX XaPAKTEPHBIX CBOWCTB U HA OCHOBE
OTIBITOB, JIEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHHE U3YUYEHHBIX (DU3MUECKUX SBICHHUI B OKPY)KAIOLIEM MHPE, B TOM YHCJie (PU3NYCCKUE SBICHHUS B IIPUPOJIE: IPUMEPHI
JBYDKEHUS C Pa3IMYHBIMU CKOPOCTSIMU B KHBOW M HEXHUBOW MPUPOJIE, ICHCTBUE CHIIBI TPSHHUS B IPUPOJIC ¥ TEXHUKE, BIUSHHE aTMOCHEPHOTO
JaBIICHHS HA XKUBOW OpPraHU3M, IUIaBaHKE PHIO, PhIYArd B TEJIC YSJIOBEKA, IPH 3TOM MEPEBOJAUTh MPAKTHUYECKYIO 33/1auy B y4eOHYI0, BBIICISTh
CYIIECTBEHHbBIE CBOMCTBA (NIPpU3HAKN) (PU3HUYECKHUX SBJICHUM;

OTHCHIBATh M3YYEHHBIE CBOMCTBA Tel U (PU3WYECKHUE SBJICHHS, HCIOIB3ysd (PU3NYECKHe BEIMYMHBI (Macca, 00bEM, MIOTHOCTh BEIIECTBA,
BpeMsi, IyTh, CKOPOCTh, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH, CHJIa TSKECTH, BeC Tella, CHJIa TPEeHUs, JaBjieHHue (TBEPIOTO Tena, KUAKOCTH,
ra3a), BBITAIKHMBAIOIIAsl CHJIA, MeXaHWYeckas paboTa, MOIIHOCTb, IUIEYO CHIIBI, MOMEHT CHJbI, KOA(M(GUIMEHT TMOJEe3HOTO ACHCTBUS
MEXaHHU3MOB, KHHETUYECKasl U TIOTEHIIMATbHAS SHEPTHS), IPU ONMCAHUU MTPABIIILHO TPAKTOBATH (PM3UUECKHI CMBICI UCIIOJIb3YEMBIX BEIMYHUH,



uX 00O03HAYCHHS] W CIWHUIBI (U3NYECKUX BEIMYMH, HAXOJUTh (POPMYINBI, CBS3BIBAIOINNE JAHHYIO (U3NYSCKYIO BEIMYUHY C JAPYTUMHU
BEITMYMHAMH, CTPOUTH IPAPHUKN U3y4CHHBIX 3aBUCUMOCTEH (DU3MUECKUX BEIIUYNH;

XapaKTepU30BaTh CBOKCTBA TN, (DM3MUECKUE SBICHUS U MPOIIECCHI, UCTIONB3Ys MPABHIIA CIIOKECHUS CHJI (BJIOJIb OJTHOW TpsiIMOH), 3akoH ['yka,
3akoH [lackans, 3akoH ApxuMmesa, MPaBUIIO paBHOBECHs pbrdara (0JI0Ka), «30JI0TOE MPABHIIO» MEXaHUKH, 3aKOH COXPAHCHUS MEXaHUISCKOM
SHEPTUH, IPHU 3TOM JIaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aITMCHIBATH €0 MATEMATHYECKOE BRIPAKCHHUE;

OOBSACHATH (PU3UYCCKUE SIBJICHHS, IIPOIIECCHI U CBOMCTBA TEJI, B TOM YHCJIC M B KOHTEKCTE CHTYAIMi IPAKTHKOOPHUCHTUPOBAHHOTO XapaKTepa:
BBISIBIISITh TIPHYMHHO-CJICJICTBEHHBIC CBSI3HM, CTPOHUTH OOBSCHEHHE W3 1—2 JIOTMYECKHX IIaroB C OMOpod Ha 1-2 W3ydeHHBIX CBOMCTBA
(bu3uYecKuX sIBJICHUH, (PU3MUECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

pemrate pacuéTHbIe 3a7aud B 1—2 NEHCTBUS, WCIONB3Yys 3aKOHBI M (POPMYIIBI, CBS3BIBAIONIUE (PH3UYCCKHE BEIUYMHBI: HA OCHOBE aHAIHM3a
YCIIOBUS 3aJlay¥l 3alKCHIBATh KPATKOE YCJIOBHE, IMOJCTaBIATh (U3NYCCKUE BEIMYUHBI B (OPMYJBI M TMPOBOJTUTH PACUETHI, HAXOIHUThH
CIpaBOYHBIC JaHHBIE, HEOOXOIUMBIC JUTS PEIICHUS 33]1a4, OIICHHBATH PEAIMCTUYHOCTD IMOTYICHHON (PU3NICCKON BETUIHHEI,

pacro3HaBaTh MPOOIEMbI, KOTOPHIE MOYKHO PEITUTH MPU MOMOIIN (PU3NISCKHX METOJIOB, B OMUCAHWH WCCIICIOBAHMS BBIICIATEH IPOBEPIEMOS
MIPEIOJIOKEeHHUE (TUTIOTE3Y), Pa3IndaTh U HHTEPIPETHPOBATH MOJYISHHBIA PE3y/IbTaT, HAXOUTh ONIMOKH B XOJI€ OIBITA, JIeJaTh BBIBOJIBI 10
€ro pe3ysbTaram;

MIPOBOJUTH OMBITHI MO HAOMIOEHUIO (PU3HUECKUX SBICHUMN WM (PU3NUECKUX CBOMCTB Tel: (OpMyIHUpOBaTh MPOBEpPsSEMbIE MPEINOI0KEHHS,
coOuparh yCTaHOBKY U3 MPEI0AKEHHOTO 000PyI0BaHus, 3aMIUCHIBATH X0 OMBITa U (JOPMYIUPOBATH BBIBOIBI;

BBITIOJIHATH TMPSMbIE W3MEPEHUS] PAcCTOSIHUSA, BPEMEHH, Macchl Teja, 00béMa, CHUJIbl U TEMIIEpaTypbl C HCIOJIb30BAaHHMEM aHAJIOTOBBIX U
u(pOBBIX MPUOOPOB, 3aMKUCHIBATH MMOKA3aHUS MPUOOPOB € YIETOM 3aJaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;

MIPOBOJHUTH HCCJIEIOBAHUE 3aBUCUMOCTU OJHOW (DM3MYECKON BEIMYMHBI OT APYroM C UCHOJIB30BAHUEM IMPSMBIX U3MEPEHU (3aBUCHMOCTH
MyTH PaBHOMEPHO MBWXKYILErOoCs Tela OT BPEMEHM IBW)KCHMS Tela, CHJIbI TPEHMsI CKOJIbKEHHUS OT Beca Tena, KadecTBa 00paboTKu
MOBEPXHOCTEH TeNl M HE3aBUCUMOCTHU CHJIBI TPEHHUs OT IUIOMIAJN COMPUKOCHOBEHUS TeJl, CHJIbl YINPYrOCTU OT YAJUHEHHUS MPYXKUHBL,
BBITAJIKMBAIOIIECH CUIIBI OT 00bEMA MOTPYKEHHOM YaCTH TeJla U OT IJIOTHOCTU KUAKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH TeJia, OT TITyOHHBI,
Ha KOTOPYIO MOTPY>KEHO TeJNO, YCIOBUHM IJIaBaHUS TeJ, YCIOBHI paBHOBECHs pblyara U OJOKOB), y4aCTBOBATh B IJITAHUPOBAHHM y4eOHOTO
UCCIIeIOBAHUS, COOUpaATh YCTAaHOBKY W BBIMOJHATH M3MEPEHHUS, CIEAys MPEAIOKEHHOMY IUIaHy, (PUKCHpPOBATh pPe3yJbTaThl MOJY4EHHOU
3aBUCHUMOCTH (PU3UYECKUX BETUUMH B BUJIE MPEUIOKEHHBIX TaOIHUI] U IpaUKOB, IeaTh BIBOJIBI 10 pe3ylibTaTaM HCCIEIOBAHMUS,

MPOBOJUTH KOCBEHHBbIE M3MEpEHUs (PU3MUECKHUX BEIMUYMH (IUIOTHOCTH BEIIECTBA JKUIKOCTH M TBEPJAOTO Tella, CUJIa TPEHHUS CKOJIbKEHUS,
JaBJICHUE BO3yXa, BHITAIKUBAIOIIAS CHUJa, NEHCTBYIOIIAs Ha MOTPYXKEHHOE B KUAKOCTH TeN0, KOA(POUIIUEHT MOJIE3HOTO JEHCTBUS MPOCTHIX
MEXaHHU3MOB), CIeaysl MPEIIOKEHHOW UHCTPYKIMU: TPU BHITIOTHEHUH MU3MEPEHUI coOOUpaTh HKCIEPUMEHTABHYIO YCTAHOBKY U BBIYHCISATH
3HaYEHUE UCKOMOU BEIIUYUHBL;

coOroaTh MpaBuiIa TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000pyA0BaHUEM;



yKa3bIBaTh MPUHIUIIBI ICHCTBUS MPUOOPOB U TEXHHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, THHAMOMETP, COOOIIAIMINECS COCYbI, 0apoMeTp,
phIyar, MOABMKHBIN U HETIOBMKHBIN OJIOK, HAKIIOHHAS TIOCKOCTH;

XapaKTepU30BaTh MPUHIMUIBLI JACHCTBUA H3YYCHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C OMOPOM HA WX OmMUcaHus (B TOM YHCIIE:
MOIIIMITHUKHY, YCTPOHUCTBO BOJIOIPOBO/IA, TUAPABIMUECKUI Mpecc, MAHOMETP, BBICOTOMED, MOPIIHEBONM HACOC, apEOMETP), UCIIOJNb3Ysl 3HAHUS
0 CBOMCTBaxX (PM3MYECKHUX SBICHHUIA U HEOOXO MBI (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MIPUBOJIUTEH MPUMEPHI (HAXOAUTh WH(DOPMALHIO O MPUMEPAX) MPAKTHUSCKOTO HCIOJIb30BAHUS (PU3NYCCKUX 3HAHWHA B MOBCEAHEBHOW KU3HU
JUTsl 0OecTieueHns1 0€30TTaCHOCTH TIPH OOpaIIeHUH ¢ MPUOOpaMH M TEXHHUYECKUMHU YCTPOUCTBAMHU, COXPAHEHUS 370POBbsl U COOJIOIEHUS HOPM
9KOJIOTUYECKOTO MOBEJICHUS B OKPYXKAIOIIECH cpefie;

OCYIIECTBJISITh OTOOP MCTOYHUKOB MH(opMaiuu B VIHTEpHETE B COOTBETCTBUH C 3aJIaHHBIM MOMCKOBBIM 3aIpOCOM, Ha OCHOBE UMEIOIINXCS
3HAHUW W MYTEM CPAaBHEHHS PA3IMYHBIX HMCTOYHUKOB BBIIEIATH HHGOPMAIIMIO, KOTOpPAasl SIBISAETCS MPOTUBOPEYMBON WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIIOJIb30BaTh MPY BBIMOJHEHUU Y4E€OHBIX 3aJaHUN HAYYHO-TIOMYJISAPHYIO JIUTEPATypy (U3UYECKOTO COACp)KaHUs, CIPABOYHBIE MaTEePHAIHI,
pecypebl cetu MlHTEepHET, BiIaAeTh MpuéMaMu KOHCIIEKTUPOBAHUSA TEKCTa, MpeoOpa3oBaHus WH(OpPMAIMK W3 OJHOW 3HAKOBOW CHCTEMBI B
ApYTYIO;

co37aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE M YCTHBIE COOOIIEHNUSI HA OCHOBE 2—3 UCTOYHUKOB MH(GOpMaLUU (PU3NUECKOTO COACpkKaHUS, B
TOM YHCJie MyOJIHYHO JeNIaTh KpaTKUe COOOLICHHS O pe3y/bTaTaXx MPOEKTOB WM y4eOHBIX HCCIEA0BAHUMN, TPU ITOM I'PaMOTHO HMCIIOJIb30BATh
M3Y4YEHHBIN TOHATHIHBINA ammapaT Kypca (PU3uKH, COPOBOXKIATh BHICTYINICHHUE MTPE3CHTAIINCH;

P BBIMIOJIHEHUH Y4E€OHBIX MPOEKTOB U UCCIEI0BaHUN paclpenessaTh 00S3aHHOCTH B TPYINEe B COOTBETCTBUU C MOCTaBJICHHBIMU 33/1a4aMH,
CIIEIUTh 3a BBIIOJIHEHHWEM IJIaHA JIeHCTBUM, aJeKBaTHO OIEHUBATh COOCTBEHHBINM BKJIaJ B JEATEIbHOCTb TPYIIIbI, BBICTPaWBaTh
KOMMYHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xoHiy o6y4yenus B 8 kijiacce npeMeTHbBIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTpaxkaTh CPOPMHUPOBAHHOCTD y 00YYaIOIIUXCST YMEHHI:

HCII0JIB30BaTh IIOHATHA: MacCa MW pa3MEPbl MOJICKYJ, TCIJIOBOC IBHMXKCHHUC aTOMOB M MOJICKYJ, arpe€raTHbi€ COCTOSAHHUA BCIICCTBA,
KpUCTAJUIMUCCKUC H aMOp(I)HLIe TCIa, HACBIICHHBINA U HeHaCBIH_IeHHHﬁ Iap, BJIA)KHOCTb BO34yXad, TEMIICpATypd, BHYTPCHHSSA SHCPIUs,
TEIIOBOM ABUI'aTCIIb, SJ'ICMCHTapHHﬁ 3HeKTpI/I‘leCKI/II71 3apsd, SJICKTPUICCKOC I10JIC, IIPOBOAHUKH U JUIJICKTPUKU, MOCTOSHHBIM SHGKTpI/ILIGCKI/Iﬁ
TOK, MaroHuTHOC II0JIC,

pas3jinuaThb SBJICHUSA (TCHHOBOC paciupeHuc MU CXKATueC, TCIUIOIICpCaada, TCIUIOBOC PABHOBCCHUC, CMAYMBAHHC, KAIIWJJIAPHBIC SABJICHMHA,
HUCIIAapCHUEC, KOHACHCALlUA, IUIABJICHUC, KPUCTAIIN3aluA (OTBepI[eBaHI/Ie), KHUIICHHUEC, TCIUIONCpEaAala (TeHJ’IOHpOBOI[HOCTB, KOHBCKIIHA,
I/ISHYIICHI/IC), QJICKTpU3alusa TCII, B3aHUMOJCHCTBHUE 3apsA10B, JEeHCTBUSA QJICKTPUYICCKOTO TOKA, KOPOTKOC 3aMbIKAHHUC, B3aHMOJICHCTBHUE
MAar"duTOB, JIeNCTBUE MarHUTHOTO MOJIS Ha IMPOBOAHUK C TOKOM, SJICKTPOMAIrHUTHAA I/IH,ZLYKI_II/ISI) IO OIMMCAaHHNIO UX XaPAKTCPHBIX CBOMCTB U Ha
OCHOBC OIIBITOB, ICMOHCTPUPYIOIMIUX TAHHOC (I)I/IBI/ILIGCKOG SIBJICHHUC,



® DpAacro3HaBaTh IPOSBICHUE HW3YYCHHBIX (DU3MUYECKUX SABJICHHA B OKpPYXKAIOIIEM MHpE, B TOM 4YHCIE (U3UYECKUE SIBJICHUA B TPUPOJE:
MMOBEPXHOCTHOE HATSXKEHHWE M KaNWJULSIPHBIE SIBJICHUS B MPUPOJE, KPUCTALIBI B mpupoje, uzinydeHue CoJiHIa, 3aMep3aHue BOJAOEMOB,
MOpPCKHE OpHu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHEra, 3JCKTPUUYSCKUE SIBICHHS B arMocdepe, dJICKTPUUYSCTBO >KHBBIX OPTaHH3MOB,
MarHUTHOE IoJie 3eMJM, Jpeid MOJI0COB, POJb MAarHUTHOTO IMOJIA JJS KU3HM Ha 3eMile, MOJIIPHOE CHUSHHUE, NPU 3TOM IEPEBOAMTH
MPAKTUYECKYIO 331a4y B y4eOHYI0, BEICTISATH CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUYECKHUX SIBICHUH;

® OINWCHIBATH M3YYEHHBIC CBOWCTBA TeN M (PU3MYECKHE SBJICHUS, MCIOJNB3Ysd (U3UUYECKHE BEIUYMHBI (TEMIlEpaTypa, BHYTPEHHSS JSHEpPTHs,
KOJIMYECTBO TEIUIOTHI, yZelIbHas TEIUIOEMKOCTh BELIECTBA, yJeJbHAs TEIUIOTa IUIABJICHUS, YAEIbHas TEIUIoTa mapooOpa3oBaHUs, yJelbHast
TCIIJIOTa CrOpaHus TOILJIMBA, KOQ(i)(i)HHI/IeHT IIOJIE3HOT'O Z[GI\/JICTBI/H[ TEIIOBOM MalurHbl, OTHOCUTECJIbHAA BJIAXXHOCTH BO3yXa, BJICKTpI/I‘IeCKI/IfI
3apsj, cujla TOKa, JIEKTPUUECKOEe HANpsDKEHUE, CONMPOTUBIIEHHE MPOBOJHHUKA, YIEIBbHOE COMpPOTHBIICHHE BELIECTBA, paboTa M MOIIHOCTb
QJICKTPUYECCKOTO TOKa), Ipu OINMMCAHWHN IPABHUIIBHO TPAKTOBATbH (1)I/ISI/I‘I€CKI/II\/'I CMEICJI HUCIOJIB3YCEMBIX BCJIWYHH, 0003HaYeHus U CANHUIbI
(bu3NyecKuX BEIMYUH, HAXOIUTHh (HOPMYJIbI, CBSA3BIBAIOLIUE JAHHYIO (DU3MUECKYIO0 BEJIIMYMHY C JPYTUMHU BEIWYMHAMHU, CTPOUTH Ipaduku
HU3YUCHHBIX 3aBUCHUMOCTEN (bHSI/ILIeCKI/IX BCIINYUH,

® XapaKTCpU30BaTh CBOIiCTBa TEJI, (1)I/ISI/ILIeCKI/Ie ABJICHUA WU IPOUECCChI, UCITOJIB3Yysd OCHOBHBIC ITOJIOKCHHUA MOJICKYIIAPHO -KHHETHYECKOM TECOpHUU
CTPOEHHSI BEIIECTBA, MPUHIIUI CYNEPIO3UIINH MOJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsna, 3akoH OMa Jyisi ydacTka IerH,
3akoH J[xoyns—JIeHna, 3aKOH cOXpaHeHHs JHEPTUH, IIPU 3TOM JIaBaTh CJIOBECHYIO (POPMYIHPOBKY 3aKOHA U 3aMHCHIBATh €T0 MAaTEMAaTUYECKOE
BBIPAKEHUE;

® 00BACHATH (PU3MUECKUE MPOIIECCH] M CBOMCTBA TEJ, B TOM YHCJIE U B KOHTEKCTE CUTyallul MPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh
MPUIMHHOCIIC/ICTBCHHBIC CBS3H, CTPOUTH OOBSCHEHHWE W3 |—2 JIOTMYECKUX IaroB C OMOpOW Ha 1-2 M3Y4EHHBIX CBOWCTBA (DU3UUYCCKUX
SIBJICHUHN, GPU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

® pemiaTh pacuy€THbIC 3a7auu B 2—3 NEHCTBUS, UCIOJIB3YS 3aKOHBI U (POPMyIbI, CBsI3bIBaroIIMe (hU3MUEcCKHUe BEJIMYMHBI: Ha OCHOBE aHAlIM3a
YCIIOBUS 3a/laydl 3alHChIBATh KPATKOE YCIOBUE, BBISIBIATH HEAOCTATOK JAHHBIX JJISl PELIEHUs 3a7ayd, BbIOMpaTh 3aKOHBI U (OPMYIIbI,
HE0OX0oIuMBbIe Ui €€ pelleHus], IPOBOIUTH PAcUEThl U CPABHUBATH MOJTYyYEHHOE 3HAYECHUE (PU3NYECKON BETMUHUHBI C U3BECTHBIMH JIAaHHBIMU;

® pacro3HaBaTh MPOOJIEMbl, KOTOPHIE MOKHO PEIIUTh MPH MOMOIIU (PU3MYECKUX METOJIOB, HCIOJb3yS OMUCAHUE HCCIIECOBAHUS, BBIACISATH
MIPOBEpsieMOe MPEATNOI0KEHHUE, OLIEHUBATh MPABIIILHOCTD MOPSIIKA IPOBECHUS M CCIIEI0OBAHMS, JIENaTh BHIBOJIBI;

® I[IPOBOJUTH OMBITHI 10 HAOMIOACHHUIO (HU3MUECKUX SBICHUN MM (PU3NYECKUX CBOMCTB Tell (KamWUISIPHBIC SBJICHUS, 3aBUCUMOCTh JaBJICHUS
BO3JlyXa OT ero o0b&Ma, TeMIepaTypbl, CKOPOCTH Tpollecca OCThIBAHMS M HArpeBaHUs MpH U3IYYSHHH OT IBEeTa H3Iydaromei
(mormomaromnieit) MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJBI OT TEMIIEPATyphl KUAKOCTU M TUIOMIATN €€ MOBEPXHOCTHU, INEKTPU3ALUS Tl U
B3aMMOJICIICTBUE 3JEKTPUUYECKUX 3apsAJ0B, B3aMMOJCIHCTBHE IOCTOSHHBIX MAarHUTOB, BU3yaJM3alldsg MAarHUTHBIX IOJIEM TOCTOSIHHBIX
MarHuToB, JEHCTBUS MarHUTHOTO TOJIS HAa MMPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA DIEKTPOIBUTATENS MOCTOSHHOTO TOKA):
dbopMynupoBaTh MpPOBEpsieMbIE MPEANOJIOKEHUS, COOMpPaTh YCTAHOBKY U3 TMPEVIOKEHHOTO O000pyIOBaHHWs, OMHUCHIBATH XOJ ONbITA U
(GhopMyITHUPOBaTh BHIBOJIBI;



BBIIIOJIHATE IMPAMBIC HU3MCPCHUA TCMIICPATYPHI, OTHOCHUTEIIPHON BIAXKHOCTH BO34yXa, CHJIbI TOKa, HAIIPAOKCHHUA C HCIIOJIB30BAHUEM
AHAJIOTOBBIX NPUOOPOB M [ATYMKOB (PM3MUYECKHX BEJIIMYMH, CPAaBHHUBATH DPE3YJIbTaThl HM3MEPEHH ¢ YUETOM 3aJaHHON aOCONIOTHOM
MOTPEUTHOCTH;

MIPOBOJIUTH HCCIICOBAHUE 3aBHCUMOCTH OJHON (PU3MUECKOW BEIMYMHBI OT IPYro € HMCIOJB30BAaHHEM MNPSAMBIX M3MEPEHHN (3aBHCHMOCTD
COIIPOTUBJICHHUA MPOBOAHHMKA OT €I0 JJIMHBI, IJION[AAX IMOICPECUYHOTO CCUCHHA W YACIBHOI'O0 COIIPOTUBJICHHA BCIICCTBA IMPOBOAHHKA, CHUJIBLI
TOKa, WIYIIEro 4epe3 MpPOBOJHHK, OT HANPSHKEHUS Ha MPOBOJHUKE, MCCIEIOBAHWE IOCIIEAOBATENIFHOTO W TAPAJUIETBHOTO COEAWHEHHH
HpOBOZ[HI/IKOB)I IJIAaHUPOBATH UCCIICAOBAHUC, CO6I/IpaTB YCTAHOBKY W BBIMNOJIHATE U3MCPCHUA, CICAYA MPECAJIOKCHHOMY IJIaHY, (i)PIKCI/IpOBaTB
PE3YIbTAThL HOJ'Iy‘ICHHOﬁ 3aBUCHMOCTH B BUJIC Ta6J'H/III n Fpa(bI/IKOB, ACJIaTh BBIBOJBI 11O PE3YyJIbTaTaM UCCIICAOBAHUSA,

MIPOBOJUTH KOCBEHHbIE H3MEpeHUs (PU3MUecKUX BeIMYMH (yIeslbHas TEIJIOEMKOCTh BEIIECTBA, CONPOTHUBIICHHWE IMPOBOJHHMKA, padoTa U
MOIIIHOCTh 3JIEKTPUYECKOTO TOKAa): IUIAHUPOBAaTh M3MEPEHHUs, COOMpPaTh OSKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEIys MpeaaoKeHHOU
HUHCTPYKIUH, U BBIYUCIIATH 3SHAYCHUC BCIIMYNHBI,

coOroAaTh MpaBuila TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1abopaTOpHBIM 000PyI0BaAHUEM;

XapaKTepU30BaTh MPUHIUIBI AEUCTBUS N3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOICTB C OMOPON Ha MX OMUCAHUS (B TOM YHCIIE: CHCTEMa
OTOIUICHHUA AOOMOB, THUTPOMETpP, IapoBasd Typ61/1Ha, aMIICpMETpP, BOJIBTMETP, CUYETYHK 3HeKT’queCKOﬁ OHEPruu, OSJICKTPOOCBETUTCIIBHBIC
puOOPbI, HArpeBaTEIbHbIE AIEKTPOTPUOOPHI (IIPUMEPDI ), IITEKTPUUECKUE MPEJOXPAHUTENH, FTEKTPOMArHUT, JIEKTPOIBUTATENh OCTOSIHHOTO
TOKa), UCIIOJIb3YsI 3HAHUS O CBOMCTBAX (PM3MYECKUX SBJICHUI U HEOOXO0IMMBIE (PU3HYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA M H3MEPHUTENIbHbIE MPHOOPHI MO CXeMaM U CXEMaTHYHBIM PUCYHKaM (KHUAKOCTHBIN
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATEIh BHYTPEHHETO CrOPAHUs, JIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMBbI AJIEKTPHUUECKUX
Lenei ¢ MmocieqoBaTeIbHbIM U MapaJljIe/IbHBIM COEAMHEHHUEM JJIEMEHTOB, pa3jinyasi YCJIOBHbIE O003HAYEHUS 3JEMEHTOB AJIEKTPUUYECKHX
Lerieit;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMALIUIO O MPUMEPAX) MPAKTUUYECKOTO HCIOIb30BaHMs (HU3NYECKUX 3HAHUN B MOBCETHEBHOM >KHU3HU
Ui o0ecriedeHus: 0€30MacCHOCTH MPH OOpalleHUuH ¢ TpUOOpaMu U TEXHUYECKUMHU YCTPONCTBAMU, COXPAaHEHHS 3/I0POBbS M COOJIIOJICHUSI HOPM
9KOJIOTMYECKOT0 TIOBE/ICHUS B OKPYKaIOIIEeH Cpene;

OCYILIECTBIIATh MOUCK HH(OpManmu QGuU3ndecKoro cojepkanuss B HHTepHeTe, HA OCHOBE HMEIONIMXCS 3HAHUM W MyTéM CpaBHEHUS
JOTIOTHUTEIbHBIX HICTOYHUKOB BBIACTSATH HHPOPMAIUIO, KOTOPas SIBJISETCS MPOTUBOPEUNBON UM MOXKET OBITH HEZOCTOBEPHOIA;

WCII0JIb30BaTh MPH BBIMOJIHEHUN Y4EOHBIX 3aJaHH HAYYHO-MOMYISIPHYIO JUTEpaTypy (PU3UYECKOTO COJEp)KAHUs, CIPAaBOYHbIE MaTepUabl,
pecypcel cetn MHTepHeT, BiajeTh NpuéMaMu KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs MH(GOpPMALUU U3 OJHON 3HAKOBOM CHUCTEMBI B
APYTYIO,

CO3/1aBaTh COOCTBEHHbIC NMHUCBMEHHbIE U KPAaTKHUE YCTHbIE COOOIIEHUs, 00001as HH(GOPMAIMIO U3 HECKOJBKMX MCTOYHHKOB (PU3MUYECKOTO
COJIepKaHus, B TOM YHCIIe MyOJIMYHO MPEJCTABIATh PE3yJIbTaThl MPOEKTHOM WIIM MCCIENOBATENbCKON NEesTeIbHOCTH, MPH 3TOM I'PaMOTHO
UCIOJb30BaTh N3yYEHHBIH MOHATUIHBIN anmapaT Kypca (GU3UKH, COMPOBOXKAATh BHICTYINICHHE MTPE3eHTAIUECH;



® TIpU BBINOJHEHUH Y4eOHBIX MPOEKTOB M MCCIIEIOBAHUI (PU3MUECKUX MPOIECCOB PACHIpEAEisATh 00S3aHHOCTU B TPYNIE B COOTBETCTBUU C
MOCTaBJICHHBIMU 3a/1a4aMU, CJIICAUTH 32 BBIMOJHEHUEM IJIaHA JICHCTBHI U KOPPEKTUPOBATh €ro, aJIeKBaTHO OLEHUBATh COOCTBEHHBIN BKJIA B
JEeATEIBHOCTD IPYIIIBI, BEICTPAUBATh KOMMYHHUKAaTHBHOE B3aHMO/ICHCTBHE, MPOSIBIISIS TOTOBHOCTH pa3penarh KOH(QINKTHL

K koHIy 00y4enust B 9 kJjiacce mpeMeTHbIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh C(POPMUPOBAHHOCTH Y OOYUAIOLINXCSI YMEHUN:

® JICIIOJIb30BaTh TMOHATHS: CUCTEMa OTCYETA, MaTepuabHas TOYKA, TPACKTOPHUS, OTHOCHUTEIBHOCTh MEXaHHYECKOTO ABIDKEHHS, Aehopmarus
(ynpyras, nmiuacTu4eckas), TpeHHe, IIEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTh M IIEPETrpy3KH, IEHTP TSHKECTH, a0COTIOTHO TBEPAOE TEJIO,
HEHTP TSHKECTH TBEPIOTO TeNa, paBHOBECHE, MEXaHMUECKUE KOJICOaHUs M BOJIHBL, 3BYK, HHPPA3BYK U YIbTPa3BYK, JICKTPOMAarHUTHBIEC BOJIHBL,
[IKaJla JIEKTPOMArHUTHBIX BOJIH, CBET, OJNM30PYKOCTh M JAIBHO30PKOCTh, CIIEKTPHI WCIYCKaHHS W TOTJONICHWs, anb(pa, OeTa- U ramma-
W3ITYYEHUsI, H30TOIIbI, si7IepHast SHEPTeTHUKaA;

® pasnuyaTh SABJICHHUS (PABHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JBIKEHUE, PAaBHOYCKOPEHHOE MPSMOJIMHEWHOE TBMKEHUE, CBOOOJHOE
MajiecHue Tell, PaBHOMEPHOE JBIDKCHHE II0 OKPY)KHOCTH, B3aMMOJCHCTBHE TEJ, PEaKTHBHOE JBIKCHHE, KOJIEOATEIIbEHOE JBHKCHHE
(3aTyxaromue U BBIHYXJECHHbIE KoJjeOaHus), pPe30HAHC, BOJHOBOE [IBUKEHHE, OTPaK€HHE 3BYyKa, NPSIMOJIMHEWHOE paclpoCTpaHEHHE,
OTpaKEHHE W TPEIOMIICHHE CBETA, IMOJIHOE BHYTPEHHEE OTPKEHHE CBETA, PAa3JIo’KeHHE OENIOTo CBETa B CIIEKTP M CIOKECHHE CIEKTPAIbHBIX
I[BETOB, [HCIIEPCHS CBETa, CCTECTBEHHAS PAIMOAaKTUBHOCTh, BO3HMKHOBEHHE JIMHEHUYATOTO CIEKTpa W3JIYYEHHs) IO OIHMCAHUIO UX
XapaKTePHBIX CBOMCTB M HA OCHOBE OTBITOB, IGMOHCTPUPYIOIINX TAHHOE (PH3UIECKOE SBIICHHE;

® pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PH3UYECKUX SBICHUH B OKpYXaromeM Mupe (B TOM dncie GU3NYECKHe SBICHHS B TIPUPOJIC: TTPHUII MBI
U OTIUBHI, ABIWKeHHWE IUiaHeT COJIHEYHOW CHCTEMBbl, PEaKTUBHOE [BI)KCHHE J>KHUBBIX OPraHW3MOB, BOCHPHUSATHE 3BYKOB JKHBOTHBIMH,
3eMJICTPSICCHUE, CECMUYECKUE BOJHBI, I[yHAMH, 3XO, IBETa TEJ, ONTHYECKHE SIBICHUS B TPUPOJE, OMOJIOTHYECKOE IEHCTBHE BHIUMOTO,
yIbTPa(UOIIETOBOTO M PEHTICHOBCKOTO W3JIyYEHHH, €CTECTBEHHBINH pPaJMOAKTUBHBIA (DOH, KOCMUYECKUE JIYUH, PAJUOAKTHBHOE M3ITyYCHHUE
MPUPOHBIX MUHEPAJIOB, NEHCTBHE PAalMOAKTUBHBIX HM3JIydCHHH Ha OpPraHWU3M YeIOBEKa), NMPH STOM IMEPEBOJUTH MPAKTUYCCKYIO 3a/ady B
y4eOHYI0, BBIJICIATH CYIIECTBEHHBIC CBOKMCTBA (MPU3HAKHN) (DU3UYECKUX SBIICHHI;

® OIKCHIBATh U3YYCHHBIC CBOMCTBA TE M (PU3MUYECKHE SBICHHS, UCTIOIB3Ys (PU3MUYECKHE BETMUMHBI (CPEIHSS 1 MTHOBEHHAsI CKOPOCTh Teja MpH
HEPaBHOMEPHOM JIBUXKCHHHU, YCKOPCHHE, TIEPEMEIICHHE, TyTh, YIJIOBasi CKOPOCTh, CHJIa TPSHHS, CHJIA YIIPYT OCTH, CHJIA TSDKECTH, YCKOPEHHE
CBOOOJTHOTO TAJCHHs, BEC TEla, MMIYJIbC Tejla, MMITYJbC CHIJIbI, MEXaHH4YecKas padoTa W MOIIHOCTh, MOTCHIMAIbHAS HEPrUsl Tela,
MOJIHATOTO HAJ| MOBEPXHOCTHIO 36MJIH, TIOTCHIIMAIbHAS SHEPTUS CKATON MPYKUHBI, KHHETUYECKAsl SHEPTHs, MMOJIHAS MEXaHUYeCKasi SHEPTH s,
MEPUOJ M 4YacTOTa KOJICOAHWH, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTejb MPEJIOMIICHHUS CpPEbl), TIpU
ONMCAaHUM MPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIb3YEMbIX BEJIMYMH, 0003HAYEHUS U €IUHMIIBI (PU3HMUECKUX BEIUYHH, HAXOIUTb
(dopMynbl, CBS3BIBAIOLINE JAHHYIO (HU3UYECKYI0 BEJIWYMHY C JPYTUMH BEJIMYMHAMH, CTPOUTh TpadMKHd HU3YYEHHBIX 3aBUCUMOCTEH
¢bu3nUecKux BEIUYNH,

® XapaKTepHu30BaThb CBOWMCTBA Tel, GU3MUECKUE SIBICHHUS U MPOLECCHI, UCHOJb3Yysl 3aKOH COXPAaHEHUs SHEPrHH, 3aKOH BCEMUPHOTO TATOTEHHS,
MPUHLUI CYNEPIO3ULUHN CUJI, IPUHIUII OTHOCUTENIbHOCTU [ anuies, 3akoHbl HbI0TOHA, 3aKOH COXpaHEHHs] UMITYJIbCa, 3aKOHBI OTPAXKCHUS U



IIPEJIOMIIEHUSI CBETA, 3aKOHbl COXPAHEHHs 3apsIOBOTO M MAacCCOBOIO YHMCENl INPHU SAAEPHBIX peakUusAX, MNpU 3TOM JaBaTh CIOBECHYIO
(bopMyITHPOBKY 3aKOHA M 3aMMCHIBATH €TO0 MATEMAaTHUECKOE BBIPAKECHNUE;

0OBSICHATH (PU3NYECKHE MTPOLECCH] M CBOMCTBA TEJ, B TOM YUCIIC U B KOHTEKCTE CHTYallUii MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBIIATH
PUYMHHO-CIICICTBEHHBIE CBS3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTMYECKHX IIaroB C OMOPOM Ha 2—3 M3YYCHHBIX CBOMCTBA (PH3UUECKUX
SBJICHUH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THBIE 3a7aud (OTHMPAIOIIMECS HAa CUCTEMY M3 2—3 ypaBHEHHI), MCIOJb3ys 3aKOHBI M (POPMYJbI, CBS3bIBAIONINE (DHU3NYECKHE
BEJIMYMHBI: HA OCHOBE aHaJIM3a YCIOBUS 3aJ1auM 3allMChIBaTh KPATKOE YCIOBHE, BBISBISATH HEJOCTAIOMINE UM U30BITOUHBIE TaHHBIE, BEIOUPATh
3aKOHBI U (POPMYJIbI, HEOOXOJUMBIE Ul PEIIeHUs, TPOBOJAUTH PACYETHI U OLIEHUBATH PEATMCTUYHOCTH MOJIYYEHHOTO 3HAYEHUS! (PU3NYECKOU
BEJIMYUHBL;

pacrno3HaBaTh MpOOJEMBbl, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3NYECKUX METOJOB, HUCIOJIb3Yys ONMUCAHHE HMCCIEAOBaHUSA, BBIIEIATH
MIpOBEpsieMOe TPEAINOJI0KEHHE, OLIEHUBAaTh MPAaBWIBHOCTh MOPSJIKa IPOBEIEHUS HCCIEIOBAaHUSA, JAeNaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOIEHUH U OIBITOB;

MIPOBOJUTH OMBITH MO0 HAOMIOACHUIO (DU3MUECKUX SBICHUM WiIM (U3NYECKUX CBOMCTB Ted (M3ydeHHe BTOporo 3akoHa HploToHa, 3akoHa
COXpaHEHHUs SHEPTUH, 3aBUCUMOCTb NepHoa KojieOaHu NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPY>KUHBI U HE3aBUCUMOCTD OT
aMIUIUTYAbl MaiblX KojieOaHUH, NPSIMOJMHEWHOE pACIpOCTpaHEHHE CBETa, pa3jioKeHHE Oeloro cBeTa B CHEKTP, HM3ydeHHE CBOICTB
M300paxKeHUs] B TUIOCKOM 3€pKajie M CBOWCTB M300pakeHWs IMpeaMeTa B coOuparomiedl JHMH3e, HaOMIOJeHHE CIUIOIIHBIX U JIMHEHYaThIX
CIEKTPOB U3Iy4YEHHUS): CaMOCTOSITEIIBHO COOWMpaTh YCTAHOBKY W3 HM30BITOUHOTO Habopa OO0OpyAOBaHUS, OMUCHIBATH XOJ OIBITAa U €ro
pe3ynbTaThl, GOPMYIUPOBATH BHIBOIbL;

MIPOBOJUTH MPH HEOOXOJAUMOCTH CEPHIO MPSMBIX U3MEPEHH, Oomnpeenss cpelHee 3HaUeHUe U3MepsieMoi BeTu4UHbI ((POKyCHOE pacCTOSIHHE
cobuparoieii JTMH3b1), 000CHOBBIBATH BHIOOD CIIOC00a U3MEPEHUS (M3MEPUTEIHHOTO prUOopa);

MIPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTEN (PU3MUECKUX BEJIMYHH C MCIOIb30BAHUEM MPSAMbIX U3MEPEHUH (3aBUCUMOCTb IIyTH OT BPEMEHH pU
PaBHOYCKOPEHHOM JIBI)KEHUHU 0e3 HadyallbHOM CKOpOCTH, Mepuojia KoJieOaHHM MaTeMaTHYeCKOro MasTHHKA OT JJIUHBI HUTH, 3aBUCUMOCTH
yria OTpakeHHs CBETa OT yrja MaJeHUs U Yria MpeloMIICHUs OT yrila MajJeHwus): TUIaHUPOBaTh MCCIEIOBAHUE, CAMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (PUKCHPOBATH PE3yJAbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUJE TaONWIl W IpaduKOB, N€NaTh BBHIBOABI IO
pe3ynbTaTaM UCCleOBaHMUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHUs] (PU3UYECKHX BENUYHMH (CpemHssi CKOPOCTh M YCKOPEHHE Tela IMPU PABHOYCKOPEHHOM JIBKEHUH,
YCKOpEHUE CBOOOJHOTO MaJIeHNUs, KECTKOCTh NMPYKHUHBI, KOAPPUIUEHT TPEHUS CKOJIbKEHUs, MeXaHHueckasi paboTa U MOIIHOCTb, YacTOTa U
nepuoja KoiebaHWH MaTeMaTH4ecKOro M MPYXKUHHOTO MAasTHUKOB, ONTHYECKas cuia COOMpAroLeil JMH3bL, PaJUOaKTUBHBIA (HOH):
IUTAHUPOBATh M3MEPEHUs, COOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M BBINOJHATH W3MEPEHUs, Cleays MpeUIoKEHHON HHCTPYKLUH,
BBIUMCIIATH 3HAUEHUE BEJIMUMHBI M aHAIM3UPOBATH MOJIy4EHHBIE PE3YJIbTAaThl C YUETOM 33aHHON MOTPEIIHOCTH U3MEPEHUI;

coOuroIaTh MpaBuiia TEXHUKU OE30MIaCHOCTH MPU paboTe ¢ J1abopaTopHbIM 000pYIOBAHUEM;



pa3nuyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (DM3MUECKHUX MOJENIeH: MaTepuanbHas TOYKa, aOCONIOTHO TBEPJOE TENIO0, TOUCYHBIH HMCTOYHUK
CBETa, JIy4, TOHKAs JIMH3a, IUITaHETapHask MOJIEJIb aTOMa, HYKJIIOHHAs! MOJIEJIb AaTOMHOTO SIpa;

XapaKTepU30BaTh MPUHLMIBI JCHCTBUS M3YYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONOPOM Ha MX ONUCAaHUS (B TOM 4YHUCIE:
CIIMAOMCTpP, AATYUKHKU IIOJIOKCHHUA, PACCTOAHUA M YCKOPCHHUSA, pakKeTa, 3XO0JOT, OYKH, ICPHUCKOII, q)OTOﬁHHapaT, OIITUYCCKUE CBCTOBO/bI,
CIIEKTPOCKOI, JIO3UMETp, Kamepa BuibcOHA), WCHOJB3YyS 3HAHUS O CBOWCTBAX (DH3MYECKHUX SIBJICHUW W HEOOXOIUMBbIC (HU3HUYSCKUE
3aKOHOMEPHOCTH;

HCIIOJIB30BAaTh CXEMbl M CXCMATHYHBIC PHCYHKW H3YUCHHBIX TCXHUUYCCKUX y0TpOI>iCTB, HU3MCPUTCIIbHBIX HpI/I60pOB U TEXHOJIOTHUYCCKUX
MIPOLIECCOB MpPH PEUICHUH Y4eOHO-NIPAKTHUUECKUX 3a7ad, ONTHYECKHE CXEMBbl JJIsi TOCTPOEHUS H300paKeHHl B IJIOCKOM 3€pKajie U
cobuparoIei JIMH3e;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MH(OPMALIMIO O MPUMEPAX) MPAKTUYECKOTO HCHOJb30BaHMs (U3NYECKUX 3HAHUH B MOBCETHEBHOM JKHU3HU
I o0ecriedeHuss 0€30TacCHOCTH TP OOpAIeHUH ¢ TPHOOpaMU U TEXHHYECKUMHU YCTPOHUCTBAMH, COXPAHEHHS 3JI0POBbS M COOJTIOJICHUST HOPM
HKOJIOTUIECKOTO MTOBEICHUS B OKPYKAIOIIECH Cperie;

OCYILIECTBIIATh MOUCK MH(pOpMaMU QU3ndeckoro cojepkanus B MHTepHeTe, caMoCTOsTeNbHO (GOPMYIUPYS MOUCKOBBIM 3ampoc, HAXOIUTh
MyTH ONpPEIENIeHNs JOCTOBEPHOCTH MOIy4YE€HHOI HH(OPMAIMK HA OCHOBE UMEIOIIMXCS 3HAHUI U JJOTIOJIHUTEIbHBIX HCTOYHUKOB;
WCITIOJIb30BaTh MPU BBITIOJIHEHUH YUEOHBIX 33JJaHWi HAyYHO-TIOMYJISIPHYIO JIUTEPATYPy (PU3HUECKOTO COAEpKaHUs, CIIPABOYHBIC MaTepUAIIbI,
pecypcel cetr VHTepHET, BlajeTh NMpUEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs WH(GOPMAIMK U3 OJHON 3HAKOBOW CHCTEMBI B
ApPYTy1o;

CO3/1aBaTh COOCTBEHHBIC IMCEMEHHBIE U YCTHBIE COOOIICHUSI HA OCHOBE MH(OPMAIIMH U3 HECKOJIBKUX UCTOYHUKOB (DU3MUECKOTO COJIEPKAHMUS,
MyOJIMYHO TIPEACTABIATh PE3YJIbTaThl MPOCKTHON MM MCCIIEIOBATEIBCKOM NEATEIbHOCTH, IPU 3TOM I'PaMOTHO HCIOJIb30BAaTh WU3yYCHHBIH
MOHATUHHBIN amnmapar M3y4aeMoro pasjena (HU3MKH U CONMPOBOXKIATh BBICTYIUICHHE INPE3CHTANMEH ¢ Y4ETOM OCOOCHHOCTEH ayJuTOpHUU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHMPOBAHUE

7 KJIACC
KoanuecTBo yacon
Ne i/mm HaunmMeHnoBanue pa3nejioB H TeM MPOrpPaMMbI JNEKTPOHHEIE (NH(POBELIE)
2 pasi porp Beero KouTtpoabnbie IIpakTnuyeckue 06pA30BATEIBHBIC PECYPebE
padoThI padoThI
Pazgen 1. ®usuka u eé poJib B IO3HAHMM OKPY’KAIOLIEr0 MUpa
bubaunoreka [JOK
1.1 ()] - 2
HSHIE T HAYEa O TipHpoe https://m.edsoo.ru/7f416194
Bbubaunoreka [JOK
1.2 ()] 2 1
HSHCCIEHE BTN https://m.edsoo.ru/7f416194
13 E . 2 1 bubnuoreka [IOK
. CTCCTBCHHOHay'—IHBII/I METOI ITO3HAHUA https//medsooru/7f416194
Hroro no pazneny 6
Paznen 2. [lepBoHayajibHbIE CBe/IEHUsI O CTPOEHHH BeleCTBA
bubaunoreka [JOK
21 Crpoerite petiect ! https://m.edsoo.ru/7f416194
2.2 JIBIKeHNEe U B3aMMOZIEHCTBHE YaCTHUI[ BEIIECTBA 2 1 I;II/IIS::I/&/OHTSSCI)_E).OrIS/?f416194
2.3 ArperarHsle cocTo elecTBa 2 bubmiorexa HOK
' TPETATHBIC COCTORHILT BEMECTS https:/m.edso0.ru/7f416194
HUroro no pazpery 5
Pa3nen 3. /IBuikenue u B3auMojeiicTBue Te
bubnmoreka [JOK
3.1 M 3
CRAMITCCKOE ABIDRCHHE https://m.edsoo.ru/7f416194
bubnmoreka [JOK
3.2 n 4 1
HEPIT, Macea, HIOTHOCT: https://m.eds00.ru/7f416194
bubnmoreka [JOK
33 Cruna. Biet citn 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pasaeny 21

Pa3nen 4. [laBiienue TBEPABIX TeJ, *KHAKOCTEH 1 ra3oB



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

a1 Hasnenue. Ilepenava naBneHus TBEPABIMU TEIAMH, 3 bubnnoreka [JOK
' KUIKOCTSMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JaBieHue KUAKOCTH 5 Bubmmorexa IOK
' A https://m.edsoo.ru/7f416194
Bbubaunoreka [JOK
4.3 ATmocheproe AaBeite 6 https://m.edsoo.ru/7f416194
44 JlelicTBUE XKUIKOCTH U raza Ha MOTPYXEHHOE B HUX 7 3 bubanorexa [JOK
' TeIo https://m.edsoo.ru/7f416194
Hroro mo pazaeny 21
Paznen S. PaGora n MomHOCTBh. JHEpPIus
bubaunoreka [JOK
A P 1
> aora  MOMHOCTS 3 https://m.edsoo.ru/7f416194
bubaunoreka [JOK
52 HpocTere MexammsMEl S ! https://m.edsoo.ru/7f416194
bubanoreka [JOK
5.3 M 4 1
CRAHTCCiai SHeprit https://m.edsoo.ru/7f416194
Uroro no pazneny 12
Pe3sepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 12



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

8 KIIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne n/m HaunmMeHoBaHMe pa3/iesioB U TeM NMPOrpaMMBbl KoHTpoabHEIE IpakTHYecKHue
Bcero o0pa3oBaTe/bHBIE PecypChl
padoThI padoThI
Paznea 1. TennoBble siBIeHUS
Bbubaunoreka [JOK
11 C i 7
TPOCHHE H CROHCTEA Belllectba https://m.edsoo.ru/7f4181ce
bubaunoreka [JOK
1.2 T 21 1 5
CIHIOBBIE potieceh! https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3nen 2. DiiekTpuyeckue ¥ MATHUTHBIE SIBJIEHUS
21 DneKTpuUecKue 3apsjpl. 3apsKeHHbIE Tela U UX 7 1 bubmuoreka [IOK
' B3aHUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIHN 3IEKTPUUIECKHUI TOK 20 1 7 ﬁgg::?fnfégsiﬂﬁﬂ £4181ce
bubanoreka [JOK
23 MarHHTHEIC B CHI 6 ! 15 https://m.edsoo.ru/7f4181ce
54 S eKThOMA . 4 bubamnoreka [JOK
' FICKIpOMArHHTHAS HHIYIIHA https://m.edsoo.ru/7f4181ce
HUroro no pazneny 37
Pe3sepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 3 145



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

9 KJIACC

KoanuecTBo 4acoB

DJIeKTPOHHBbIE (HU(PPOBHIE)

Ne n/m HaunmMeHoBaHMe pa3/iesioB U TeM NMPOrpaMMBbl KoHTpoabHEIE IpakTHYecKHue
Bcero o0pa3oBaTe/bHBIE PecypChl

padoThI padoThI

Pazgen 1. MexaHn4yecKHe SIBJIEHHUS

Bbubaunoreka [JOK
1.1 M 1 1
CXaHUYCCKOC IBUKCHUEC U CHOCO6LI €ro OIMuCaHusi 0 https://m_edsoo_ru/7f41a4a6
bubaunoreka [JOK
1.2 B 71 2 1
SanMoereTBre Telt 0 3 https://m.edsoo.ru/7f41a4a6
bubaunoreka [JOK
13 3aKOHbI COXpaHCHHA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40

Paznea 2. Mexann4deckue KoJIe0aHUS U BOJTHEI

bubanoreka [JOK
21 Mexantieciaie koneOarits ! 3 https://m.edsoo.ru/7f41a4a6
bubanoreka [JOK
2.2 MexaHn4ecKHre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
HUroro no pazpery 15

Paznen 3. 3JI€KTp0MaFHPITHO€ moJjie M 3JICKTPOMArHUTHbLIC BOJIHBI

31 DNeKTpOMarHUTHOE I10JIE U 3IEKTPOMAarHUTHBIE 6 5 bubnunoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 6
Pasgen 4. CBeToBbI€E ABJICHUS
bubnmoreka [JOK
4.1 3aKOHbI PacnpOCTPaHEHHs CBETa 6 2 https://m.edsoo.ru/7f41a4ab
bubnmoreka [JOK
4.2 JIuH3bI 1 onTHYECKHE TPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubmmoreka [JOK
4.3 PaznoxeHue 6emoro cBeTa B CIEKTp 3 2 https://m.edsoo.ru/7f41a4as



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

Wroro no pazneny 15
Pa3gen 5. KpantoBble siBJIeHUs
Bbubaunoreka [JOK
51 15t 4 1
CIIyCKaHUE U TIOTJIONIEHUE CBETa aTOMOM https://m.edsoo.ru/7f41a4as
Bbubaunoreka [JOK
5.2 C 1
TPOCHIE ATOMHOrO A7pa 6 https://m.edsoo.ru/7f41a4a6
bubaunoreka [JOK
5.3 A 7 1
FICPHEIC pearim https://m.edsoo.ru/7f41a4a6
Hroro mo pazaeny 17
Pa3nen 6. IlopTopuTeILHO-0000Ia0 IMIA MOy
6.1 [ToBTOpeHue 1 0000IIEHUE COAEPKAHUS Kypca 9 5 bubaunorexa [JOK
' (usuku 3a 7-9 Kmacce https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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

le/l peaindanuu nmporpaMmsl HCIOJIbB3YHOTCHA y‘[eﬁHI/IKI/I, BKJ/IIOYCHHBIC B (l)e[[epaﬂbl—[blﬁ nmepevIcHb:
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