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PaGouas nporpamma
1o npeaMery «Pusuka»
Ha YPOBEHb OCHOBHOT'O 00IIETO 00pa30BaHUS

r. HaGepexxubie YenHsbl



Pabouas nporpamma no ydeOHOMy npeamery «®Pu3nka» Ha ypOBEHb OCHOBHOIO OOIEro oOpa3oBaHUS COCTaBJIE€HA C y4eToM paboueit
IporpamMMbl BocnuTaHus. BocnurTarenbHbIl MOTEHIMAN JAHHOIO Y4eOHOro IpeaMera oOecleyuBaeT pean3aluio OJaronpusTHBIX YCIOBUH JUIs
pa3sBUTHSI COLMATBHO 3HAYMMbIX OTHOILEHHH 00y4YaroIMXCsl ¥ IPEX/Ie BCEro HEHHOCTHBIX OPUEHTUPOB (LIEJIEBBIX IIPUOPUTETOB).

LleneBbIMu TpHOpUTETAMU 00Pa30BAHUS 00YUYAIOIIUXCS C HAPYILICHUAMH CIIyXa Ha yPOBHE OCHOBHOI'O O0IIET0 00pa30BaHMUs SBISIETCS pa3BUTHE
COIIMAaJIbHO 3HaA4YMMBIX 3HAHUU H COLIMAJIbHO 3HaA4YMMBbIX OGIJ.IGCTBCHHBIX OTHOHICHUM KakK CO CJIbIIIalMMMM JIFOAbMH, TaK W JIMIaMH, WUMCIOIIIUMHU
HapylmcHus Ciryxa, an06peTeHHe OIlbITa OCYHICCTBJIICHUSA COLMAJIBHO 3HAYMMBIX OCII. B BocmmTanuu O6yanOH_[I/IXC$I C HapymeHUAMH CliyXa
II0JIPOCTKOBOI'O BO3pacTa IPUOPUTETOM SIBIISIETCS CO3JAaHKME OJIaroNnpusATHBIX YCIOBUMN Ui Pa3BUTHUS LIEHHOCTHBIX OTHOILIEHUI:

e kK cBoeMy OteuecTBy, cBoeil OoubLIOi 1 Manoi Ponune,

® K CEMbE,

® K TpYAY, B TOM 4HcJIe Y4eOHOMY, K TOCTHKEHHUIO KaYeCTBEHHOI0 00pa30BaHUs ¢ yYETOM O0COOBIX 00pa30BaTeIbHbBIX OTPEOHOCTEH, K OBJIA/ICHUIO
CJIOBECHOM peublo (YCTHOH U MUCbMEHHOM), K TOCTOSIHHOMY I10JIb30BaHUIO MHIMBUAYAJIBHBIMU CPEICTBAMH CIYXOIPOTE3UPOBAHNUS, IPUMEHEHUIO
ACCUCTHUBHBIX TGXHOJIOI‘I/If/'I, yIIydmaromux KadeCTBO XKU3HU,

® K IPUPOJIE KaK UCTOUHUKY KHU3HHU Ha 3eMile, IOCTOSHHOMY BHUMaHMIO K ITpobiieMaM 5KOJIOTUH,

® K KYJIbType KaK JyXOBHOMY OOTraTcTBY OOIIECTBa, B TOM YHCIIE, K COLUOKYIBTYPHBIM HEHHOCTSIM U TPAJAUIUSAM COOOIIECTBA JIUI C HAPY IICHUSIMH
ClIyXa,

® K COOCTBEHHOMY Pa3BUTHIO KaK CaMOONPEAEIIAIOIIEHCS U caMOpeaTn3yoLeics TMYHOCTH, K COOCTBEHHOMY 3/10pOBBIO M O€3011aCHOCTH,

® K OKPYXaroWM JIIOJJIM KaK COOHAJIBHBIM MapTHEPAM, K BBICTPANBAHUIO IIPOJYKTHBHOT'O BSaI/IMOILGfICTBHf[ CO B3pOCJIBIMU U ICTbMHU, BKIIIOYasd
CBCPCTHUKOB, KaK CO CJIbIIIAIIMMH JOAbMH, TaK U C JIMIAMU C HAPYIICHUAMMU CJIyXa, K pa3BUTHIO JPYIKCCKUX OTHOIIIEHHUH.

|. Conep:xanue yueOHOro npeamera «(pu3nKa»

7 xnacc

HasBanue pa3nena Coneprxanue paszena

Oduznka — Hayka O TMpHUpPOAE, M3ydaeT (U3MUECKHUE SBICHUS: MEXaHUYECKHE, TEIJIOBBIE, DJIEKTPHUYECKHE, Mar-

1. ®uszuka u e€ poib B | HUTHBIC, CBETOBBIC, 3BYKOBBIE.

MO3HAHUM OKpYXKatolero mupa | Ousznueckue BenuuuHbl. M3Mepenne ¢usmuecknx BenwunH. Dusmdeckuwe npuObopsl. [lorpentHocTs HU3MEpeHHid.
MexnayHapoaHas cucTemMa eIMHMUII.

Kak ¢usuka u Jpyrue ecTeCTBEHHbIE HAYKH H3y4alOT NpUpoy. ECTEeCTBEHHOHAyYHBI METOJ| TO3HAHHUS:
Ha0II0JIeHHEe, TIOCTAHOBKAa HAYyYHOTO BOMPOCA, BBIABMIKEHHWE THIOTE3, SKCIHEPUMEHT IO MPOBEPKE THUIIOTE3,
o0BsicHEHHE Ha0MI01aeMoro sBiIeHus. Onucanue GU3NIeCcKuX SBICHUIN ¢ MOMOIILI0 MOIETIEH.

Ousnueckue spieHus. usnueckne 3akoHbl. Puszndeckue Teopun. Habmonenne u onucanue GU3NIECKUX SBICHHM.
duzndeckuil HKCrepuMeHT. MoenrpoBaHue SBICHHH M 00BEKTOB MpUpobl. HaOmroneHus, OmbIThl, U3MEpPEHUSI.
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@usnyeckue BenuuuHbl.  [loHsATHe 0 TOyHOCTM M3MepeHMi. IlorpemHocTH m3MepeHuil.  3amuch pe3yibTara
IPSIMOTO M3MEpEeHHsl C y4E€TOM aOCONIOTHOM MOIrpelHOCTH. YMEHbIIEHHE MOTPEelHOCTH u3MepeHuil. Vizmepenune
MasbIX BennuuH. @Pusmka u TexHuka. Ponp ¢usuku B GopMHpOBaHMM HaydyHOW KapTHHBI MHUpa. Dusznyeckue
cBoiicTBa Ten. HalnroeHue 1 SKkCiepuMeHTalbHOE UCClIeJOBaHUE (PU3MUYECKUX SIBJICHUM.

2. [lepBoHauasnbHbIE
CBEICHHUS 0 CTPOCHUH
BEILIECTBA

CrpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. ONbIThI, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHUE BELLECTBA.
OneIThI, JOKa3bIBAIOUIME JUCKPETHOE CTPOCHHUE BEILECTBA.

JlBumkeHue wactull BemiecTBa. CBs3p CKOPOCTH JBMJKEHHUS 4acTHULl € Temmeparypoil. BpoyHoBckoe aBMxeHHe,
muddysus. BzaumoeiicTBre 4acTHIl BEIIECTBA: PUTSHKEHHE U OTTAJIKUBAaHUE.

ArperaTHble COCTOSIHUSI BELIECTBA: CTPOCHHUE I'a30B, KHUAKOCTEH M TBEPIBIX (KpUCTANIMUECKUX) Tell. B3aumocBs3b
MEXJy CBOMCTBAMH BEIIECTB B pa3HBIX arperarHbIX COCTOSHUSX M HMX AaTOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
OCOOCHHOCTH arperaTHbIX COCTOSHUH BOJIBL. B3anMOCBSI3b MEXAy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHbBIX
COCTOSIHUSIX U MX ATOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTHblX COCTOSHUM BOJbl. OCOOEHHOCTH
arperaTHbeIX COCTOSIHUM BOJIBI.

HabntoneHue 1 SKkcnepuMeHTalbHOE UCCIIEJOBaHUE (PU3MUECKUX SIBICHUH.

3. JIBmkeHue 1 B3aUMOJICHCTBHE
Ten

Mexanuueckoe ABukeHHe. PaBHOMepHOe U HepaBHOMepHOe JBHkeHHE. CkopocTb. CpelnHsisi CKOpPOCTh IpU
HEPABHOMEPHOM JBI)KEHHU. Pacu€r myTM M BpeMeHM [JBMXKEHHS. PaBHOMEpPHOE M HEPaBHOMEPHOE JABHKCHHE.
Ckopoctb. CpeHsisi CKOPOCTh IIPU HEPABHOMEPHOM JIBH)KEHUU. Pacuér myTu U BpeMEHHU JBUKEHHUS.

SBnenune uHepuMU. 3aKOH MHepUuHU. B3aummoznelcTBuE Tesl Kak NPUYMHA MU3MEHEHHUS CKOPOCTH ABM)KECHHUS Tell.
Macca kak mMepa uHepTHocTU Tena. [ImoTHOoCTh BemiecTBa. CBSA3b MJIOTHOCTH C KOJMYECTBOM MOJIEKYN B €AUHMIIE
00bEMa BelleCTBa.

Cuna kak xapakTepucThKa B3aumopencTBus ten. Cuna ynpyroctd M 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
JUHaMOMeTpa. SIBleHue TAToTeHuss U cuia Tsokectu. Cuna Tspkectw Ha aApyrux Iuta”erax (MC). Bec Tena.
Hesecomocts. CroskeHue cui, HampaBiIeHHBIX O OJHOW mpsMoi. PaBHoxelcTBytomas cwil. Cuna TpeHus. Tpenue
CKOJIb)KEHUS M TpeHue nokost. Tpenue B npupoje u texuuke (MC).

4. JlaBineHue TBEPIABIX Tell,
JKUJIKOCTEH M Ta30B

HaBnenne. CriocoObl yMEHBIICHUS M yBeNW4YeHHUs naBieHus. J(aBieHue raza. 3aBUCMMOCTb JaBIIEHUS raza OT
o0béMma, TemmepaTypbl. Ilepemaua naBnmeHus TBEPABIMU TeJIaMH, >KHAKOCTIMH W Ta3amu. 3akoH [lackais.
[THeBMaTH4eCcKHe MalTUHBL. 3aBHCHUMOCTh JaBIEHUS XKUIKOCTH OT TIyOuHBL 'mapoctaruueckuit mapagokc. Coo0-
marImecs cocyasl. [ uapaBnnyecKkue MeXaHU3MBbl.

AtMocdepa 3emuin u atMocdepHoe aaBieHue. [IpUyuHBI CylIecTBOBaHUS BO3IYIIHOW 0Oomouku 3emin. OMbIT
Toppuuennu. U3meperne atmochepHOro AaBiaeHUs. 3aBUCUMOCTh aTMOC(EPHOTO JaBJICHUS OT BBICOTHI HaJl YPOBHEM
Mops. [Tpubops! 115 u3mMepeHus aTMoc(hepHOTo TaBICHHUS.

JleticTBHE )XMIKOCTH W Ta3a Ha MOTPYKEHHOE B HUX Teso. BriTankuBaromas (apxumeoBa) cuiia. 3akoH Apxumesa.
[ImaBanue ten. Bo3ayxoruaBanue.

N3yuenune 3ak0HOB (PU3MKK HA IMITUPUUECKOM YpOBHE. BhImoTHEHNE KaueCTBEHHBIX 3a/1a4.
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8 kitacc (6a30BbIi YPOBEHB)

HaszBanue paznena

Conepikanue pasnena

PaboTa 1 MomHOCTE. DHEpTHS.

Mexanunyeckas padora. MOIIIHOCTb.

[IpocTbie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IJIOCKOCTh. [IpaBuiio paBHoBecusi poluara. [IpuMeHnenue mnpaBuiia
paBHOBecHsI pbryara K 0Jioky. «3oso0toe mpaBuio» Mexanuku. KIIJ[ mpocteix mexanu3moB. [IpocTeie MexaHU3MBI B
OBITY M TEXHUKE.

Mexanunyeckas sHeprus. KuHernueckas ¥ TOTEHIMaIbHAs 3Heprus. IIpeBpalieHre OgHOTO BHJIAa MEXaHHYECKOU
SHEPTUHU B IPYroil. 3aKOH COXPAHEHMS YPHEPTUU B MEXaHUKE.

BrinonHeHne KadyeCTBEHHBIX 3a1a4.

TemnoBble SIBJIEHUSA

Mogenn TBEPIOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSHHUI BemecTBa. Kpucrammmueckue u amMopgHbIE Tela.
OObscHeHrEe CBOICTB ra30B, KUAKOCTEH U TBEPABIX TEI HA OCHOBE MOJOXKEHUN MOJIEKYJIIPHO-KHHETUYECKON TEOPHH.
CmauvBaHue M KallWUISIPHBIC SIBJICHUA. TeIIoBO€ pacIIMpEeHHE U CKATHE.

Temmnepatypa. CBsi3b TEMIIEPATYphl CO CKOPOCTHIO TEIIOBOTO JIBUKEHUS YACTHIL.

Buytpennss sueprust CrnocoObl M3MEHEHHMSI BHYTPEHHEH SHEpruu: Tervionepeaada M CoBeplieHHe padoTbl. Buier
TEIUIOTIePEIavuh: TETUIONPOBOHOCTD, KOHBEKIIHS, H3TyUYCHHE.

KomngectBo TemymoTel. YiaenbHas TEMIOEMKOCTh BEIIECTBA. 1eII000MEH W TEIIOBOE paBHOBECHE. YpaBHEHHE
TerioBoro Oananca. IlnmaBneHue W OTBepAEBaHME KPHUCTAJUIMYECKUX BEIIECTB. YJIelbHas TEIJIOTA IUIABJICHHUS.
[TapoobpazoBanue u kouaencanus. Mcnaperune (MC). Kunenwue. Y nenbHas Temiora mapooopa3oBaHus. 3aBUCUMOCTh
TeMIIepaTypbl KUIEHUs OT aTMOC(epHOro AaBiaeHus. BiaxxHoCTh Bo3yxa.

DHeprust TOIUINBA. Y IebHAS TEIIOTa CTOPAHMSL.

[Tpunuunsr pabotsl TemnoBbix asurarenei. KIIJ[ TemnmoBoro nBurarens. TemsoBble ABUraTeNd M 3aluTa
okpy:xaromeit cpeapl (MC). 3akoH coXpaHEHHUs U MpeBpallleHus: YHEPTUH B TEIIOBbIX mpoueccax (MC).

M3yueHne 3aK0HOB (PU3MKH HAa SIMIIUPUYECKOM YPOBHE.

9 xiacc (nepBblit roj 00y4YeHNUs)

HaszBanue paznena

Conepskanue pasniena

QHCKTpI/I‘IeCKI/Ie SABJICHUA

Onextpuzanus Ten. J[Ba poaa dIEKTpUUYECKUX 3apsiioB. BiammoneicTBue 3apshkeHHBIX Ten. 3akoH Kynona
(3aBUCHUMOCTD CHJIBI B3aMMOJICHCTBHS 3apsHKEHHBIX TEJT OT BEJTMYHUHBI 3aPSJIOB H PACCTOSIHHAS MEXTy TeJIaMH ).
DnexTpuueckoe mone. Hanpsok€HHOCTD 3MeKTprUecKoro moiis. [IpuHIMI cyneprno3uiuu dIeKTPUUECKUX Tofei (Ha
Ka4ueCTBEHHOM YPOBHE).

Hocurenu nsnekTpuyeckux 3apsiioB. DIEeMEHTApHBIN 3nekTpudeckuii 3apsa. Ctpoenue artoma. [IpoBogHuku u
TVDJICKTPUKU. 3aKOH COXPaHEHHsI DJIEKTPUIECKOTO 3apsiia.

DNEeKTPUUECKUN TOK. YCJIOBHSI CYIIECTBOBAHMS AJIEKTPUYECKOr0 ToKa. MICTOYHMKM MOCTOSHHOTO ToKa. JleicTBus
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NEKTPUYECKOT0 TOKA (TEIIOBOE, XMMHUYECKOE, MArHUTHOE). DJIEKTPUYECKUM TOK B )KUJIKOCTSX M ra3ax.
Onexkrpuueckass nenb. Cuna Toka. OneKkTpudeckoe HampspkeHue. ConpoTHBIEHHE MPOBOAHUKA. Y ENIBHOE
COIIPOTHBIIEHUE BellecTBa. 3akoH Oma i1 ydactka uenu. IlocinenoBaTenbHOe U HApajlIeIbBHOE COEIUHEHHE
IIPOBOJTHUKOB.

Pabota u MoOIIHOCTH 3NeKTpuyeckoro Toka. 3akoH JDxoyns— JleHma. DiekTpuueckue Henu W NOTPeOUTENn
JIEKTpUUECKON 3Hepruu B ObITy. KopoTkoe 3ambikaHue.

ITonumanue cBsI3U (1)I/I3I/IKI/I C COBpCMCHHBIMU TCXHOJIOTUSAMMU.

BHGKTPOMaFHI/ITHBIe SIBJICHU S

IlocTossHHBIE MarHumThl. B3amMopaelcTBHE NOCTOSHHBIX MAarouToB. MarmuTHoe moje. MarmuTHoe moje 3eMiIu U
ero 3HayeHwe Mg ku3Hd Ha 3emiie. OnbIT Opcrena. MarHuTHOE ToJie 3JIEKTPUYECKOro Toka. llpumenenue
AJICKTPOMArHUTOB B TeXHUKE. JIeHiCTBHE MAarHUTHOTO TOJISI HA MPOBOAHUK C TOKOM. DJIEKTPOIBUTATENh ITOCTOSTHHOTO
ToKka. Mcronp30Banue 2IEKTPOABUTATENCH B TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

Onpitel ®apanes. SBneHue snekrpomarHuTHoW wuHAyKnuu. I[IpaBuno Jlenna. Dnextporenepatop. CrocoObl
MOJTYYEHUS DJIEKTPUIECKON SHEPTUH. DIEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX YHEPTHUU.

ITpumenenne Gpu3nUeCKUX 3HAHUI B pEAIbHBIX KU3HEHHBIX CUTYaIUsIX.

CBETOBBIE SIBJICHUS

JlyyeBas mozenb cBera. Mcrounuku cBera. IIpsimonuHeliHoe pacnpocTtpaHeHue cBeTa. 3arMeHus CosiHua u JIyHbI
Otpaxxenue cBera. [1n0ckoe 3epkano. 3aKoH OTpaKeHHsI CBETA.

IIpenomnenue cBera. 3akoH IpenaomieHus cBeta. [lomHoe BHyTpeHHee oTpakeHHe cBeTa. Vcrosb30BaHUE MOIHOTO
BHYTPEHHEI0 OTPAXKEHUS B ONITUYECKUX CBETOBO/IAX.

JIunza. Xon mydedt B nmm3ze. OnTHueckas cucrema Qoroamnmapara, MUKpockorna u Teneckorna (MC). I'ma3 kak
ONITUYECKAs CUCTEMA. bIN30pyKOCTh U JaIbHO30PKOCTb.

Pasnoxxenue 6enoro csera B cnektp. OnbiTel HptoToHa. CriojkeHHe ceKTpalbHbIX 1[BEeTOB. Jlucnepcus cera.
bauzopykocTs U nanbHO30pKoCcTh. Ouku. [ToHMMaHue cBsI3M (PU3MKH ¢ COBPEMEHHBIMU TEXHOJIOTHSMHU.

Mexannueckue IBJICHUS

Mexannueckoe aBmxeHue. MarepuanbHast Touka. Crucrema orcuéra. OTHOCUTENIBHOCTh MEXaHUYECKOTO JIBUIKEHUSI.
PaBHOMEpHOE mnpsiMosinHElHOE ABMkeHHE. HepaBHOMepHOE mnpsMosinHelHoe ABukeHHue. CpenHss U MTHOBEHHas
CKOpPOCThb Te€Jla NPH HEPABHOMEPHOM JIBH)KECHUHU. YCKOpeHue. PaBHOYCKOpEHHOE MpsSMOJIMHENHOE JBUKECHUE.
CBobonnoe nanenue. OnbiTel ["anunes. PaBHOMepHOe ABMXKEHHME MO OKpYXHOCTU. [lepuon u vactota oOpaiieHus.
Jluneitnass u yruoBas ckopocth. LleHTpocTpemurenbHoe yckopenue. IlepBolii 3akoH HproToHa. Btopoil 3akoH
Herorona. Tperuii 3akoH Herorona. [Ipunnun cynepnosunuu cui. Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHus: cuia
TPEHUsI CKOJIbKEHUs, CUia TPEHHUs IMOKOsA, Apyrue BUAbl TpeHus. Cuila TSKECTH U 3aKOH BCEMHUPHOTO TITOTEHUS.
Yckopenune cBoOogHoro mnaneHus. Jpmwkenue rianer Bokpyr Comnua (MC). IlepBas kocMmuueckass CKOpPOCTb.
Hesecomocts u meperpysku. 30 IIpumepnas paGouass mporpamma PaBHOBecue marepHaibHOM TOUYKH. AOCOJIIOTHO
TBEpROE Teno. PaBHOBecue TBEPAOro Tena ¢ 3aKpEIIEHHOM OCbIO BpalleHusa. MoMmeHT cwibl. LleHTp TsbkecTu.
Nmnynec Tena. M3mMenenue nmmnynbca. Mmynbe cuiibl. 3aK0H cOXpaHeHUs ummyibca. PeaktuBHoe asmxenue (MC).
Mexannueckass pabota M MOIIHOCTh. PaboTa CHJI TsSXKeCTH, YNpYroct, TpeHus. CBsi3b SHEPIUU U paboTHL.
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HOTGHHI/IaJIBHaSI OHCPIrus TCja, MOAHATOIO0 HAaA MOBCPXHOCTHIKO 3CMIIN. HOTGHI_[I/IaJIBHaH OHCPIrus C)KaToM MPY>XUHBIL.
Kunernueckas OHCPIHU. TeopeMa 0 KHHETHYECKOM OHCPIHUH. 3aKOH H3MCEHEHHSI H COXpaHCHUA MEXaHUYECKOM
OHCPIHH. Ilonumanue cBs3u (1)I/ISI/IKI/I C COBPpCMCHHBIMU TCXHOJIOTUSAMMU. BrinonseHne Ka4eCTBEHHBIX 3aaad.

9 kyacc BTOpo# ro/1 00y4eHHS

HazBanue pasgena Copepxanue paszgena
Mexanunueckue konebanus u | KoneGarenbHoe aBmwkeHne. OCHOBHBIE XapaKTEPUCTHKH KoJeOaHUil: TEpHO/], YacTOTa, aMIUIUTyAa. MaTeMaTHuecKui
BOJIHBI U NpYXKUHHbIM MasTHUKM. [IpeBpamieHue sHeprum npu KojeGaTeIbHOM JBHXKEHMM. 3aTyXaroliue KoyieOaHus.

Brenyxnaennsie koneOanus. Pe3onanc. Mexanudyeckue BosiHbL. CBOICTBa MeXaHW4eCKHUX BOJH. lIpo monbHBIE U
[IONEpeYHbIEe BOJIHBL. [[MHA BOJHBI M CKOPOCTh €€ pacHpoCTpaHeHus. MexaHW4YecKue BOJIHBI B TBEPIOM Telle,
cericmuyeckue BoaHbl (MC).

3ByK. I'poMKOCTB 3ByKa M BbicoTa ToHA. OTpakeHue 3ByKa. IH(pa3ByK U yIbTpa3ByK.

DeKTpOMarHuTHOE 10J1e MaruutHoe nose (nosropenue). OTHOPOJHOE U HEOJAHOPOAHOE MarHUTHOE noJie. HanpasiieHue Toka U HanpasiieHUE
JMHUHA ero marHuTHoro mnois. I[IpaBuno OypaBumka. OOHapyxeHue MarHutHoro mnoss. IlpaBuno neBolt pykw.
Wuaykuust marautHOro nossi. MarautHelid motok. Onbitel @apanes. DnekTpomariuTHas MHAyKius. Hampasienue
MHAYKIMOHHOTrO ToKa. IIpaBuio Jlenna. SIBnenue camonnaykuuu. Ilepemennslil Tok. I'eHepaTop nepeMeHHOro ToKa.
[IpeoOpazoBanuss SHEpPruu B IJEKTporeHeparopax. Tpanchopmartop. Ilepemada dJIeKTpUYECKON DJHEPruM Ha
paccTosiHueE.

DONeKTpOMarHuTHOE 1oJie. ODJEKTPOMAarHuTHble BOJHBL. CKOPOCTb  3JIEKTPOMAarHUTHBIX BOJH. BriusHue
3JIEKTPOMArHUTHBIX U3JTy4eHHUH Ha >kuBble opranu3mbsl. Konaencarop. KonebaTenpHblif KOHTYp. DJI€KTPOMarHUTHBIE
kosneOanus. [lpuHuMnBl panuocBsi3u U TeneBuiaeHus. CBeT — 3leKTpoMarHuTHas BoiHa. [IpenomieHnue cBera.
Ilokazarens mpenomneHus. Jucnepcus cera. THUIBI ONTHYECKHX CHEKTpoB. IlorsiomeHue u HMCIycKaHuE CBETa
aToMaMu. BiusiHue 351eKTpOMAarHuTHBIX U3IyYeHU Ha jKMBbIe OpraHu3Mbl. [IponcxoxkaeHue InHeH4aThIX CIIEKTPOB.
BrinonHenue kauecTBeHHBIX 3a/1a4. [loHnMaHue cBs3M (U3UKU C COBPEMEHHBIMHU TEXHOJIOTUSIMHU.

KBaHTOBBIE sABIICHUS OmnbiTel Pesepdopaa u mmanerapHas mojnens aroma. Moxenb atomMa bopa. McmyckaHue M TOIJIOLIEHHE CBETa
atomMoM. KBaHThbI. JInHEHUYaThIE CIIEKTPBI.

PanunoaktuBHOCTh. Anbda, Oeta u rammamznydeHus. CTpoeHHe aToMHOTO sijipa. HykimoHHass Mojenb aTOMHOTO
sapa. M3oTonsl.

PannoaktuBHbIe peBpamienus. llepro norypacnana aTOMHBIX 11€p.

SAnepHble peakunu. 3aKOHBI COXPAHEHUS 3apsAA0BOIO U MAacCCOBOTO YHCEN. DHEPIUsl CBSA3M aTOMHBIX snep. CBA3b
Macchl ¥ Hepruu. Peakiuu cuaTe3a u aenenns saep. Mcrounuku sneprun Comnna u 386371 (MC).

Snepnas sHepreTuka. /leiicTBus pagloaKTUBHBIX U3TyYeHUH Ha kuBble opranu3msl (MC).

[Tonnmanue cBS3M PU3UKU C COBPEMEHHBIMU TEXHOJIOTHSIMH.

CtpoeHue u sBosmonust | CocraB, cTpoeHue u npoucxoxaenne ConHeuHoit cucrembl. bonbimume ninanetsl ConHeuHoM cucteMbl. Manble Tena
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Bcenennon Conneunoit cucrembl. CtpoeHue, usnydeHus U sBosonus ConHua u 3Be3q. CTpoeHHE M HBOJIIOLMS BCEICHHOM.
[lonnmanue cBsA3M (U3MKH C COBPEMEHHBIMM TexXHoJorusmu. IloHumaHue cCBsA3M (U3MKU C COBPEMEHHBIMH
TEXHOJIOTHSIMHU.

1. [lnanupyemble pe3yJbTaThl 0CBOEHHUSI YUeOHOTr0 npeamera « Du3nuka»
JInyHOCTHBIE pPe3yJIbTAThI

JIngHOCTHBIC PE3yNIbTaThl OCBOCHHS IIPOrPaMMbI yUeOHOTO npeameTa «MaremMaTrKay XapakKTepru3yrTCs:

IaTpuoTnyeckoe BOCIUTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOIIJIOMY U HACTOSIIEMY POCCHHCKONW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIICHUEM K JOCTH)KCHUSIM POCCUHUCKMX MaTEeMAaTHKOB
Y POCCUMCKON MaTeMaTUYECKOM IIKOJIbI, K UCIIOJIb30BAHUIO STUX JIOCTUKEHUHN B IPYTUX HAyKax U MPUKIAAHBIX chepax.

I'paxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIITIOJIHCHUIO 069[321HHOCTCI71 Fpa)I(IIaHI/IHa nu peanmam/m cro HpaB, HpCIICTaBJICHI/ICM 0 MaTEMATHYCCKHUX OCHOBax q)YHKHI/IOHI/IPOBaHI/Iﬂ
Pa3IMYHBIX CTPYKTYP, SIBJICHHI, MPOIENYp TPaKJaHCKOro oOuiecTBa (BBIOOPHI, OMPOCHI U Mp.); TOTOBHOCTBIO K OOCYXIIEHUIO STUYECKUX MPOOIIEeM,
CBA3AaHHBIX C HpaKTI/I‘-IeCKI/IM HpI/IMeHCHI/ICM I[OCTI/I)KCHI/If/'I HaYKI/I, OCO3HAHHUEM BAXKHOCTHU MOpaJII)HO-E)TI/I‘-ICCKI/IX HpI/IHIII/IHOB B ACATCIIBHOCTHU y‘-IéHOFO.
TpynoBoe BocnuTanue:

YCTaHOBKOﬁ Ha aKTHUBHOC yqaCTHe B peHIeHI/II/I HpaKTI/ILICCKI/IX 3aaa4 MaTeMaTI/I‘{eCKOﬁ HaHpaBJICHHOCTI/I, OCO3HAHHUEM BAXXHOCTHU MATEMATHYCCKOI'O
o0pa3oBaHMs Ha MPOTSHKEHUU BCEH JKU3HM JJIS YCHEHIHOW MPOo(ecCHOHANBHOM NEeATENIbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUW; OCO3HAHHBIM
BBEIOOPOM W TIOCTPOCHHWEM HHIUBUAYAIHLHOW TPACKTOPHH OOpa3oBaHUS M >KU3HEHHBIX IIAHOB C YYETOM JIMYHBIX HWHTEPECOB M OOIIECTBEHHBIX
notpeOHOCTEH.

ICcTeTHYECKOEe BOCIIUTAHKE:

CIOCOOHOCTBIO K SMOIIMOHATBHOMY U ICTETHUECKOMY BOCIHPHATHIO MaTeMAaTUYECKUX OOBEKTOB, 3a]ad, PEIIeHUH, pacCyKIEHUIl; YMEHHUIO BHUJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

ILleHHOCTH HAYYHOT 0 MO3HAHMS:

OpHGHTaHHeﬁ B ICATCIIBHOCTHU Ha COBpeMeHHYIO CI/ICTeMy Hay‘IHI)IX HpCHCTaBHGHI/Iﬁ 06 OCHOBHBIX SaKOHOMepHOCTﬂX paSBI/ITI/ISI YCJIOBCKaA, HpI/IpOJII)I )51
o0miecTBa, MOHMMAHHEM MAaTeMaTHYeCKOW HayKdh Kak cdepbl 4elOBEUYeCKOW NEesTeNbHOCTH, STaloB €€ Pa3BUTUS U 3HAYUMOCTU JUIS Pa3BUTHUS
[MBUTIM3AIMU; OBJAJIEHUEM SI3BIKOM MAaTeMaTUKU M MaTeMaTUYeCKOW KyIbTypol Kak CpeICTBOM IO3HAHUS MHpPA; OBJIAJECHUEM MPOCTEHIINMU
HaBBIKAMM HCCIIEA0BATEIBLCKOMN AETEILHOCTH.

du3nyeckoe BoCUTaHUE, (OpMUPOBaAHHE KYJILTYPHI 310POBbSI H IMOIUOHATBHOIO 0JI1arONOJYyYHsI:

TOTOBHOCTBIO TIPUMEHSATh MaTEeMaTHUYSCKHE 3HAHHWS B WHTEpPECcax CBOETO 370POBBS, BEACHHS 3JOPOBOrO 00paza JKHW3HHM (310pOBOE ITHUTAHHE,
cOamaHCUPOBAHHBIN PEKUM 3aHITUN U OTIIBIXA, peryisipHas (hu3ndeckast akTHBHOCTD); COPMUPOBAHHOCTHIO HaBBIKA pe(IICKCHH, IPU3HAHUEM CBOETO
IpaBa Ha OIMMOKY M TaKOTO e MpaBa JAPYroro 4eiaoBeka.

JKoJ0ruyecKoe BOCIUTAHHE:

OpHUEeHTalllel Ha MPUMEHEHNE MaTeMaTHUeCKUX 3HaHUM UI pelIeHus 3a/1a4 B 00J1aCTH COXPAHHOCTH OKPYKAIOILeH Cpelibl, IIaHUPOBAaHUS TOCTYIIKOB
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U OILEHKH MX BO3MOXHBIX HOCIEICTBHNA JJISI OKPY)KAIOLIeH Cpeabl; OCO3HAHMEM TIJI0O0ATBHOTO XapakTepa SKOJIOTHYECKHX IMPOoOJieM U MyTed X
peLIeHus.

JInuHOCTHBIE pe3yabTaThl, 00eceYnBaOIIMe AaNTALMI0 00y4al0IIerocs K N3MeHSIIOIHMCS YCJI0BHAM COIMATBHON U IPUPOAHOI cpelbl:
TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBHSX HEOIPEAEIEHHOCTH, MIOBBIIICHUIO YPOBHS CBOCH KOMIIETEHTHOCTH Y€pE3 MPAKTUYECKYIO NEATEIbHOCT, B TOM
YHCIe YMEHUE YUUTHCS Yy OPYTUX JIOJEH, MPHOOpETaTh B COBMECTHOM AEATENbHOCTH HOBBIC 3HAHHS, HABBIKM M KOMIETEHIMH U3 OIBITA JPYTHX;
HE00X0AUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHWUH, B TOM uuciie (GOpMYyJIUPOBaTh UAEH, TOHATUS, FUIIOTE3bl 00 00BEKTAX U SIBICHUSAX, B TOM UYHUCIIE
paHee HE M3BECTHBIX, OCO3HABATh JC(UIIUTHI COOCTBEHHBIX 3HAHMN M KOMIETEHTHOCTEH, IJIAHUPOBATh CBOE Pa3BHTHE; CIIOCOOHOCTHIO OCO3HABATH
CTPECCOBYIO CHUTYallM}0, BOCIIPUHHUMATh CTPECCOBYIO CUTYalMIO KaK BbI30B, TPEOYIOLIUIl KOHTpMEp, KOPPEKTHPOBATh NPUHUMAEMble PEILIEHHUS U
neicTBus, GOopMyIupOBaTh U OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

MeTtanpeameTHblie pe3yJabTaThl
B pesynbraTe OCBOEGHHs MporpaMmbl MO MaTeMaTHKE Ha YPOBHE OCHOBHOrO o0miero oOpa3oBaHus y oOyuwaromierocss OyayT cpoOpMHpPOBaHBI
METaNpeIMETHBIE PE3YJIbTAThl, XapaKTEPU3YIOLIMECS OBJIAJCHUEM YHHMBEPCAJIbHBIMU I103HABATEIbHBIMU  JIEUCTBUSMHU, YHHMBEpPCAIbHBIMU
KOMMYHHMKATUBHBIMU JEMCTBUSIMU U YHUBEPCAIbHBIMU PETYISATUBHBIMU JCHCTBUSMU.
1)YuuBepcajibHble NMO3HABaTeNIbHbIE AeiicTBUS oOecreunBaoT (GopMHUpOBaHME 0a30BBIX KOTHUTHUBHBIX MPOIECCOB OOy4aromuxcs (OCBOEHUE
METOOB TIO3HAHUS OKPYKAIOIIEr0 MUPa; MPHUMEHEHHE JJOTHUECKUX, HCCIEI0BATENbCKUX ONEpaIfii, yMeHUI paboTats ¢ nHpOopManuei).
Ba3oBble Jlornueckue AeicTBUA:

® BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE IPU3HAKU MaTEMaTUYECKUX OOBEKTOB, OHATUHN, OTHOLIECHUN MEXKIY NOHITUSIMU;
¢ hopmynHMpoBaTh ONpeeNIeHNs NOHATUN; YCTaHABIMBATh CYILIECTBEHHBIN NMpU3HAK KiIaccu(UKaIMU, OCHOBAHUS ISl 0000IIEHUsI U CpaBHEHMUS,
KpUTEpUHU IIPOBOIMMOI0 aHAJIN3A;
® BOCIIPMHUMATh, (POPMYyITUpPOBATh U MPe0OPa30BbIBATE CYXKJIEHUS: YTBEpAUTEIbHbIE U OTPULIATENbHbIC, €IMHUYHBIE, YACTHBIE U 00OLIHE;
® YCJIOBHBIE; BBISBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MMPOTUBOpEUHs B (haKTax, TaHHBIX, HAOIIOEHUSIX U YTBEPKACHUSAX;
e [IpeUIaraTb KPUTEPUU I BBIABICHHS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;
e JIeJ1aTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTHKH, IEYKTUBHBIX U MHAYKTUBHBIX YMO3aKJIFOUECHUN, YMO3aKIFOUEHHUH 110 aHAJIOTUH;
e pa30upaTh JOKa3aTeIbCTBAa MaTEMaTHYECKUX YTBEPXKAECHUH (IpsiMble W OT MPOTUBHOIO), IPOBOAUTH CAMOCTOSITEIBHO HECIIOKHbIE
JI0Ka3aTeJIbCTBA MaTEMaTHUECKUX (PaKTOB, BHICTPAUBATh apTyMEHTALINIO, TPUBOJUTH PUMEPHI M KOHTPIPUMEPHI;
© 000CHOBBIBaTh COOCTBEHHBIE PACCYXJIEHHUS; BBIOMpPATh CIOCOO pelieHus yd4eOHOH 3ajauu (CpaBHUBAaTh HECKOJIBKO BapUaHTOB peEIlEHUS,
BbIOMpPATh HanboJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPHUEB).
Ba3oBble uccienoBare/bCKue 1eHCTBHSA:
® 1ICII0JIb30BATh BOIIPOCHI KaK UCCIIEA0BATEIBCKUN HHCTPYMEHT ITO3HAHMS;
¢ (hopMyIHPOBATh BOMPOCH], (PUKCUPYIOIIKME MPOTHUBOPEUYHE, MPOOJIEMY, CaMOCTOSTENbHO YCTaHABIMBATh MCKOMOE U JIaHHOE, (OPMHPOBATH
TUIIOTE3Y,
apryMEHTHUPOBATh CBOIO ITO3UIIMI0, MHEHUE;



¢ [IPOBOAUTL IO CaMOCTOATCIBHO COCTAaBJICHHOMY IIJIAHY HECIOKHBIN 9KCIICPUMCHT, HEOOJIBIIIOE HCCIICAOBAHUC TII0 YCTAHOBJICHUIO
0CcOOEHHOCTEH MaTEeMaTHIECKOr0 00BEKTa, 3aBHCUMOCTE 00BEKTOB MEXy CO00i;

® CaMOCTOATEIBHO (HOpMyIHpOBaTh O0OOIICHHS W BBIBOABI IO pe3yJibTaraM IPOBEAEHHOIO HAONIOJCHHS, HCCIICIOBAaHHs, OICHHBAThH
JOCTOBEPHOCTh MOJYYCHHBIX PE3yJbTaTOB, BHIBOJOB U O00OOIICHMI; MPOrHO3UPOBATh BO3MOXKHOE pa3BHTHE Mpolecca, a TaKKe BBIIBUTATH
MPCAIOJIOXKCHUA O €T0 Pa3BUTUHN B HOBBIX YCJIOBUAX.

Pa6ora ¢ nundopmanmeii:

BBISIBJISTH HEJIOCTATOYHOCTH M U30BITOYHOCTH HH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX JJIs PEIICHUS 3a1a4u;

BEIOHMpATh, aHATM3UPOBAThH, CHCTEMATU3UPOBATh U HHTEPIIPETHPOBATH HHPOPMAIIHIO Pa3IMIHBIX BUAOB U ()OPM MIPEICTABICHHUS,

BEIOMpaTh QopMy TpeiacTaBiIcHHUs WH(DOpPMAMM ¥ WUTIOCTPUPOBATH pElIaeMbie 3aJa4d CXEMaMH, JAHAarpaMMaMy, WHOW TpaduKOd W UX
KOMOMHAIIMSIMH;

OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO KPUTEPHSIM, TTPEITI0KEHHBIM YUIUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

2) YHuBepcajbHble KOMMYHHMKATHBHbIE JeficTBUsI 00eCIeUYMBAIOT CHOPMUPOBAHHOCTH COIMATBHBIX HABBIKOB O0YYAOIIHXCS.
O01menue:

BOCIIPHHUMATH U (DOPMYITHPOBATH CYXICHUS B COOTBETCTBHHU C YCIIOBHSIMH U IIETISIMHU OOIICHHUS;

SICHO, TOYHO, TPAMOTHO BBIPA’KaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NHCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJYy PEIICHUs 3aJauH,
KOMMEHTHPOBATH MOJyYCHHBIH PE3yNbTaT; B X0Je 00CYXICHHUS 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYXKIAaeMOI TE€MBbI, MPOOIIEMBI, pelIaeMon
3aJlauM, BHICKA3bIBATh HJICU, HAIleJIEHHBIE HA TIOUCK PEILICHUS;

COIOCTABJISITH CBOM CYXJICHUS C CYKJACHUSMH IPYTUX YIaCTHHKOB JIHaJiora, 0OHApY>KUBATh Pa3IMYMe U CXOJCTBO O3HUIINH;

B KOPPEKTHOH (popMe GOopMyIupOBaTh Pa3HOTIIACHS, CBOM BO3PAXKEHHUS;

MIPENICTaBIATh PE3yNbTaThl PEIICHU 3a]1a4M, SKCIIEPUMEHTA, UCCIEA0BaHNs, IPOEKTa;

CaMOCTOSITENILHO BBIOMPATh (hopMat BBICTYIJIEHUS C YUETOM 33]a4 PE3EHTAIlMU U OCOOCHHOCTEN ayUTOPUH.

CoTpyaHun4ecTBo:

IIOHUMATh U UCIIOJb30BaThH HpeI/IMYHIeCTBa KOMaHHHOﬁ n HHHHBHHy&HBHOﬁ pa6OTBI HpI/I peHIeHI/II/I y‘Ie6HBIX MaTEMAaTUUYCCKUX 3aa4,
HpI/IHI/IMaTI) Ieciib COBMeCTHOﬁ ACATCIIbHOCTH, HJ'IaHI/IpOBaTI) OpraHI/ISaHI/IIO COBMCCTHOI\/JI pa6OTI>I, paCHpeI{eJ’IfITB BUIbI pa60T, Z[OFOBapI/IBaTBCﬂ,
00CyXIlaTh TPOIIECC M Pe3yabTaT PadOTHI;

0000111aTh MHEHHUSI HECKOJBKUX JIFO/IEH; yJacTBOBaTh B IPYNMOBBIX (hopMax paboThl (00CYKAECHUS, OOMEH MHEHHSIMH, MO3TOBBIE IITYPMBbl U
ap.);

BBITIOJIHATH CBOXO HaCTh pa6OTBI n KOOp)II/IHI/IpOBaTB CBOH ,ZIefICTBHfI C )Ipyr‘I/IMI/I HJICHAMH KOMaH/bI,

OLIEHHMBATh KAYECTBO CBOETO BKJI/1a B OOLIUI MPOAYKT MO KpUTEPUIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.



3) YuuBepcajabHble peryassTHBHbIE IeHCTBHS 00€CIICUNBAIOT (POPMUPOBAHUE CMBICIIOBBIX YCTAHOBOK M KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranusanus:
® CAMOCTOSITEJILHO COCTABJIATH IUIAH, AJITOPUTM PELICHUs 3a7auul (WM €ro 4acTb), BBIOMpaTh CIOCO0 pelIeHus ¢ yUETOM UMEIOIUXCSA PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHH ¢ Y4ETOM HOBOW MH(DOpMAITUH.

CaMOKOHTPOJIb:
* BJIaJIETh ClI0CO0AMK CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3yJibTaTa peleHuss MaTeMaTHIeCcKOH 3a1auu;
* IpEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOZHUKHYTH IIPU PEIICHUU 337a4H, BHOCUTh KOPPEKTUBBI B IEATEIBHOCT HA OCHOBE HOBBIX
0OCTOATENBCTB, HAlIEHHBIX OIINOOK, BBISBJICHHBIX TPYIHOCTEH;
* OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH TIOCTABICHHON IIETH U YCIOBUSAM, OOBSCHITH IPUYMHBI TOCTUKECHUS MIIM HEJJOCTIKEHUS
LIeJIM, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

Hpe}IMeTHLIe pe3yJdbTaThbl

BelnmyckHuK HaytH/ITcsl1

— cobmoIaTh mpaBuia 0€30MacHOCTH U OXPaHbI TpyJa MpH paboTe ¢ yuyeOHBIM U 1a00paTOPHBIM 00OPYAOBAHHEM, B T.4. C YYETOM COOCTBEHHBIX
OrpaHUYeHU, 00YCIOBICHHBIX HAPYIIICHUEM CITyXa;

— MOHUMATh CMBICIT OCHOBHBIX (PM3NYECKUX TEPMHUHOB: (PH3HUECKOE TeN0, GU3NIECKOE SBIICHHE, (PU3NUECKAs BEIUYNHA, €TUHUIIBI H3MEPCHHUS,

— pacno3HaBaTh NPOOJEMBI, KOTOPBHIE MOXHO pPEUIMTh MPH MOMOIIM (U3WYECKHX METOJIOB; AHAJIM3UPOBATh OTHAEIBHBIC STAlbl MPOBEICHHS
UCCIIEIOBAaHUM U HHTEPIIPETUPOBATH PE3YJIbTAaThl HAOIIOACHUN U OIIBITOB;

— CTaBUTh OMbITHl [0 UCCIEAOBAHUIO (U3NYECKUX SBICHUNW MU (U3MYECKUX CBOMCTB Teld 0€3 UCIOJIb30BaHUS MPSIMBIX 1/13MepeHI/n712; IpU 3TOM
¢dopmynupoBate npoOieMy/3ajady y4yeOHOro SKCHEPUMEHTa; COOMpaTh YCTAHOBKY M3 NPEAJIOKEHHOTO OO0OpYAOBaHUS; MPOBOIUTH ONBIT U
(GbopMyIMpOBATH BBIBOABI;

— MOHUMATh POJIb SKCIIEPUMEHTA B MOJYYEeHUN HAyYHOH HH(pOpMaIMH;

— IPOBOJUTH NpsIMblE M3MEpEHUs (U3NUYECKUX BEIUYMH: BpeMs, PacCTOSHUE, Macca Tena, 00beM, cuia, TeMIepaTypa, aTMOC(HEpHOe TaBJIEHUE,
BJIQXHOCTh BO3/yXa, HaNpsDKEHHUE, CHJIa TOKA, paJdallMOHHBIN (OH (C MCIMOJIb30BaHUEM )1031/1MeTpa)3; MPU 3TOM BBIOMPATh ONTUMAIBHBIA CIOCOO
M3MEPEHMS U UCIO0JIb30BaTh MPOCTEHIINE METO/IbI OLIEHKH NIOTPEIIHOCTEH N3MEPEHU;

! Onpesernenye npeMETHBIX PE3y/IHTATOB, CBI3AHHBIX C OIMCAHUEM, AHAIIN30M, HHTEPIIPETAIHEil i T.II. H3yJaeMbIX 00BEKTOB, PE3y/IbTATOB HAOIIOICHHI i ONBITOB, C
o¢opMIICHHEM BBIBOJIOB, TOATOTOBKOI MMCHMEHHBIX M YCTHBIX COOOMICHNH O (PM3NUECKUX SBICHUAX, C GOpMyIHpOBaHHEM 33734 y4eOHOTO SKCIIEpUMEHTa U TPOH.,
OCYIIECTBIISIETCS C YIETOM OCOOBIX 00pa30BaTEIbHBIX HOTPEOHOCTEH M PEUEBBIX BOZMOXKHOCTEH 00yUaIOmuXcs, a TAK)Ke OTPaHNICHUH, 00yCIIOBIEHHBIX HApyIIEHHEM CITyXa.
2 [Ipu MpOBEICHHH HCCIe0BAHMS (PH3NUIECKUX ABICHHIT H3MEPHTEIbHbIE IPHOOPHI HCITOIB3YIOTCS JIHIIb KAK JATIHKH H3MEPEHHs (PH3HUECKNX BETHUNH, 3aIHCH TOKa3aHHUit
IPSIMBIX U3MEPEHUH B 3TOM Cily4ae He Tpedyercs.

¥ Tpebyetcs obecrednTs OBIaIEHHE 06YJAIOUIMMICS C HAPYIICHHSAMH CIyXa IPSMbIMU H3MEPEHHUAMH BCEX NEPEUUCIICHHBIX (PH3HUECKUX BETHUMH.
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— IIPOBOJUTH UCCIIEOBAaHUE 3aBUCHUMOCTEN (PU3MUECKUX BEJIMYMH C MCIIOJIb30BAaHMEM MPSMBIX U3MEPEHUH: MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(buKcupoBaTh pe3yabTAaThl IOJYYEHHOHM 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BHUAE TaOmul M IpadHUKOB, JelaTh BBIBOJABI IO pPE3ylbTaTam
UCCIJICIOBAHMS;

— NPOBOJUTH KOCBEHHbIE HM3MEPEHUs (U3NYECKUX BEJIMYMH: IPU BBINOJHEHUMHM H3MEPEHUH COOMpaTh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, CIEays
IIPEI0KEHHOW MHCTPYKLIMHU, BBIYUCIIATH 3HAUYCHUE BEIMUMHBI U AHAJIM3UPOBATH [IOJIyYEHHBIE PE3YJIBTATHI C YUETOM 3aJJaHHOM TOYHOCTH U3MEPEH Hif;
— QHAJIM3WPOBATh CHUTYAIlMH INPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B HUX MPOSBICHHE H3YYEHHBIX (U3WYECKUX SIBICHUN WIIH
3aKOHOMEPHOCTEH M MPUMEHSATh UMEIOLINECs 3HAHUS [T UX O0BSICHEHUS;

— MOHUMATh MPUHIIMIIBI JEHCTBUS MAIIH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB, YCIOBHS UX 0€30MacHOT0 MCTIOIH30BAHUS B IIOBCEIHEBHON KHU3HH,

— CAMOCTOSITEJIPHO WJIM C IOMOIIBIO YYMUTEN HCIOJb30BaTh IPHU BBIIOJHEHWH Y4YeOHBIX 3a7ay HAY4YHO-TIONYJSIPHYIO JINTEPaTypy O (PU3UYECKUX
SBJICHUSIX, CIIPaBOYHBIE MaTEpUaJbl, pecypchbl IHTEpHET.

Mexann4yeckue siBJIeHUSA

BbInycKHMK Hay4YuTCA:

— pacro3HaBaTb MEXaHUUYECKUE SIBJICHUS U OOBSCHITH HA OCHOBE MMEIOIMXCS 3HAHUM OCHOBHBIE CBOMCTBA MIJIM YCJIOBHS NMPOTEKAHMS STUX SBJICHUIA:
PAaBHOMEPHOE M HEPABHOMEPHOE JBH)KCHUE, PAaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHENHOE JBHUKEHHE, OTHOCUTEIBHOCTh MEXAaHUYECKOI'O
JBUKEHMSI, CBOOOJHOE MaJIeHUuE TeJl, pABHOMEPHOE IBM)KEHHE IO OKPYXHOCTH, UHEPLHUs, B3aUMOJICHCTBUE TEJl, pEaKTUBHOE JIBUKEHHE, Iepeada
JaBIICHHS] TBEPABIMH TEJIaMH, KUIKOCTSAMHU M ra3aMH, aTMoc(hepHOe NaBjleHUE, IUIaBaHUE TEJI, PABHOBECHE TBEPBIX TEJ, UMEIONINX 3aKPEIUICHH YO
OChb BpalIEeHHUs, KoJebaTelIbHOE ABHKEHHE, PE30HAHC, BOJTHOBOE JBM)KEHUE (3BYK);

— OIKCHIBATh M3YyUEHHBIE CBOMCTBA TEJ M MEXAaHMUYECKHE SBJICHUS, UCIONb3Ys (PU3NYECKHE BEIMUYMHBI: MyTh, EPEMEIEHUE, CKOPOCTh, YCKOPEHHUE,
nepuoJi oOpalieHus, Macca Tela, INIOTHOCTh BEIIeCTBa, cuia (CHila TSHKECTH, CUIla YIIPYTOCTH, CUJIa TPEHUS ), JaBJIeHHe, UMIYJIbC Tela, KHHeTHYecKas
SHEprus, NOTEHIMAJIbHAs YHEPrus, MexaHuueckas padora, MmexaHuuyeckass momHocTs, KII/l npu coBepuieHnn paboThl ¢ MUCHOIB30BaHUEM IPOCTOTO
MeXaHM3Ma, Cuja TPEHUs, aMIUIUTyJa, NEepPUOJ U YacToTa KosieOaHWH, JJIMHA BOJHBI M CKOPOCTh €€ paclpOCTPAHEHHUS; IPU ONMUCAHUM MPABHIBHO
TPaKTOBaThb (PM3NYECKUII CMBICI MCIIOJIB3YEMbIX BEJIUYMH, UX OOO3HAUEHUS M €IMHHULBI U3MEPEHHUs, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE AAHHYIO
(bU3NYECKYIO BEIMYUHY C APYTUMHU BEIMUYMHAMU, BBIYUCIIATH 3HaUCHHE (PU3NUECKON BEIUUYNHBI,

— aHaJU3MpOBaTh CBOICTBA TEJ, MEXAHWYECKUE SIBICHUS W TPOIECCHI, HCIOJIb3YsSd (U3NYECKHE 3aKOHBI: 3aKOH COXPAHEHHUS JHEPIHM, 3aKOH
BCEMHUPHOI'O TATOTEHUS, MPUHIUI CYNEpPIO3ULUu cull (HaxokaeHue paBHoxencTByromend cuibl), I, 11 u Il 3akonsr HbroTOHA, 3aKOH COXpaHEHUs
umnynbca, 3akoH I'yka, 3akoH Ilackans, 3akoH Apxumena; MpH 3TOM pa3inyaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHa M €ro MaTeMaTh4ecKoe
BBIPAXECHHUE;

— pa3nanyaTh OCHOBHBIE PU3HAKU U3YYEHHBIX (PM3NUECKUX MOJIENIeH: MaTepraibHas TOUKa, MHEpPLUUAIbHas CHCTEMa 0TCUCTa;

— pemaTh 3a/1a4M, UCTIONIb3Ys (PU3UUECKUe 3aKOHbI (3aKOH COXPAHEHUS SHEPTUH, 3aKOH BCEeMUPHOT'O TATOTEHHS, IPUHIMI cyneprno3uiuu cui, I, 11 u 111
3akoHbl Hpl0TOHA, 3aKOH cOXpaHEHUs! UMITyJibca, 3aKoH ['yka, 3akoH Ilackans, 3akoH Apxumena) u Gopmysbl, CBsI3bIBatOIMe GU3NUECKUE BETUUYUHBI
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(yTh, CKOPOCTh, YCKOpPEHHE, Macca Tela, MIIOTHOCTh BEUIeCTBa, CUJIA, AAaBJICHUE, UMITYJIbLC Tela, KHHETHYECKas SHEPrus, MOTeHIMabHAs YHEeprus,
MexaHuueckas pabora, Mexanuueckas MomHocTh, KII/] mpocToro mexanusma, cuiia TpeHUS CKOJIbXKEHUS, KOOPDUIIUEHT TPEHUS, aMILUTUTYy1a, IEPUOA
1 4acToTa KosieOaHMil, IJMHa BOJIHBI M CKOPOCTh €€ paclpOCTPaHEHHUs): Ha OCHOBE aHaJIM3a YCIIOBUS 3a/1ayM 3allMChIBATh KPATKOE YCIOBUE, BBIICISThH
(bu3nyecKkre BeIMYNHbBI, 3aKOHBI U (OPMYJIIbI, HEOOXOIUMBIE JIJIsl €€ PEeIIeHHUs], IPOBOJAUTH PACUYEThl U OLIEHUBATH PEAIbHOCTD MOJYYEHHOI'O 3HAYCHHUS
(bu3HYECKON BEITUYNHBI.

TenoBble ABIEeHUSA

BrlnnyCKHHMK HayduTCs:

— pacro3HaBaThb TEIUIOBBIC SIBJICHUS U OOBACHATH Ha 0a3e MMEIOLIMXCS 3HAHWN OCHOBHBIE CBOIMCTBAa WMJIM YCJOBHS NMPOTEKAHUS ITHX SBICHHIA:
nud¢y3us, 13MEHeHne 00beMa Tell IIPU HarpeBaHUU (OXJIaXICHUH), O0JIbIlas C)KUMAaEeMOCTh T'a30B, MaJlasi CKUMAEMOCTh JKUJIKOCTEH U TBEPABIX Tell;
TEIJIOBOE paBHOBECHE, UCTIAPEHUE, KOHIEHCAIHs, TUIaBJIEHUE, KPUCTAILTU3AlKs, KUTIEHUE, BIAXKHOCTh BO3/lyXa, PAa3IUYHbIE CIIOCOOBI TEIIONEepeaayu
(TEerIonpoBOIHOCTh, KOHBEKIIMS, U3IIyUYE€HHUE), arperaTHble COCTOSHUS BEIIECTBA, MOTJIOIEHUE YHEPTUU MPU HCIIAPEHUU KUIKOCTH U BBIJCICHUE €€
MIPHU KOHJEHCAIINH T1apa, 3aBUCUMOCTh TeMIIepaTypbl KUIICHUS OT JJABJICHHUS,

— ONUCHIBATh M3yYEHHBIE CBOWCTBA TEJ U TEIJIOBBIC SBJICHUS, WUCIOJIb3YS (PU3NYECKUE BEIUMYMHBI: KOJMYECTBO TEIJIOTHI, BHYTPEHHSS SHEPrus,
TEeMIIEpaTypa, yJelibHas TEIUIOCMKOCTb BELIECTBA, y/eibHas TEIUIOTa IJIABICHMSI, y/elIbHas TEIUIOTa 1apooOpa3oBaHus, yAelbHas TEIIOTa CrOpaHus
TOIUTNBA, KOI()(UIIMEHT IMOJIE3HOTO JCHCTBHS TEIJIOBOTO JBHTATENs; MPU ONHCAHWU MPABUIBHO TPAKTOBATh (YM3WYECKHN CMBICT HCIIOIB3yEeMBIX
BEJIMYMH, UX 0003HAUCHUS W CAMHUIBI U3MEPEHHS, HaXOAUTh (POPMYIIBI, CBSI3BIBAIOLINE JaHHYIO (PU3UYECKYIO BEIMYUHY C IPYTMMHU BEIHMYMHAMH,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOI BEIIMYMHBL;

— AHAIM3HUPOBATh CBOMCTBA TEJ, TEIJIOBBIE SIBICHHUS M IPOLECCHI, UCIOJb3Ys] OCHOBHBIE IOJIOKEHUS aTOMHO-MOJIEKYJISPHOTO YYEHHUS O CTPOCHUU
BELIECTBA U 3aKOH COXPaHEHMsI SHEPTUN;

— pa3iaMyaTh OCHOBHbBIE MPU3HAKU U3YUEHHBIX (PU3NUECKUX MOJIEEeN CTPOCHUS Ta30B, )KUAKOCTEH U TBEP/BIX Tel;

— IPUBOJUTH MPUMEPHI MPAKTUYECKOTO UCIIOIBb30BAHNS (PU3NYECKUX 3HAHUN O TEIUIOBBIX SBJICHUSX;

— peliath 3a/a4M, UCIIOJIb3Yys 3aKOH COXPaHEHMs SHEPTUU B TEIJIOBBIX Ipolieccax U (POpMYIIbl, CBSI3bIBatOIINE (PU3MUECKUE BEIMUMHBI (KOJIMYECTBO
TEIUIOThI, TEMIIEpaTypa, yeabHas TEMJIO0EMKOCTh BEIIECTBA, yJebHAs TEIUIOTa IJIaBJICHUS, yelbHas TeIIoTa napooOpa3oBaHusl, yJelbHas TEIioTa
CrOpaHus TOIUIMBA, KOA(P(ULIUEHT MOJE3HOr0 JAEHCTBUS TEIUIOBOTO JABUIATeNsl): HA OCHOBE aHalIM3a yCJIOBHS 3aJjaud 3alMChIBaTh KPaTKOE YCJIOBHE,
BBIIETIATH (PU3UUECKHUE BEIMUMHBI, 3aKOHBI U (hOPMYJIbI, HEOOXOJUMBIE JIJIsl €€ PEIICHHUs, TPOBOAUTH PACUEThl U OLEHUBATh PEAIbHOCTH MOJYyYEHHOTO
3Ha4YeHUs1 HPU3NUECKOM BETMUMHBI.

DJIeKTpHYeCKHe 1 MATHUTHBIC SIBJICHHUS

BrinyckHMK Hay4duTCA:

— pacro3HaBaTh AJIEKTPOMATrHUTHBIE SIBICHUS M OOBSACHATH Ha OCHOBE MMEIOLIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHS IMPOTEKAHHsS ITHX
SIBIIGHUM: 3JIEKTPU3alUs TeJl, B3aUMOJICHCTBUE 3apsIIOB, SJEKTPUUECKUN TOK U €ro JAeWcTBUs (TEMI0BOe, XUMHUYECKOE, MarHUTHOE), B3aUMOJICHCTBUE
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MarHuTOB, 3JIEKTPOMAarHUTHas MHAYKIMS, JEHCTBUE MarHUTHOTO IOJIS HAa IIPOBOJHUK C TOKOM M Ha JBIXKYILYIOCS 3apsDKEHHYIO 4acTUILy, JeHcTBHe
JIEKTPUUYECKOTO MMOJIS Ha 3apsKEHHYIO YacTHIly, 3JI€KTPOMArHUTHBIE BOJIHBI, MPSAMOJIMHENHOE PACIIPOCTPAHEHHUE CBETA, OTPAKEHHUE U IPEIOMIIEHHe
CBETa, IUCIEPCHS CBETA;

— COCTaBJISITh CXEMbI JIEKTPUYECKUX LIENeH ¢ Mociae0oBaTeIbHbIM U MapajuleIbHbBIM COCIUHEHHUEM 3JIEMEHTOB, pa3iinyas YCJIOBHbIE 0003HAUYEHUS
3JIEMEHTOB 3JIEKTPUUECKUX LeNeH (MCTOYHUK TOKa, KIII0U, PE3UCTOP, PEOCTAT, JIAMIIOUKa, aMIIEPMETP, BOJBTMETP);

— MCIIOJIb30BATh OMTUYECKHE CXEMBI [T TOCTPOSHHS N300paKeHHUH B IIIOCKOM 3€pKajie U COOMpAroIeH JIMH3€e; — OMUCHIBATh M3YYEHHBIE CBOWCTBA TET
U DJIEKTPOMArHUTHBIC SBJICHUS, UCTIONB3YS (PU3NUYECKUE BEIUYMHBIL: DJCKTPUUECKUN 3apsil, CHIIa TOKA, SJCKTPUUECKOE HAMPSDKEHHE, AIIEKTPUYEeCKOe
COIIPOTHBIICHHUE, YACIHbHOE CONPOTHBICHHE BEIIECTBA, PadOTa 3JIEKTPUUECKOTO IMOJISl, MOIIHOCTh TOKAa, (DOKYCHOE PACCTOSHHE M ONTHYECKas CHIa
JIMH3BI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA; IPH ONUCAHUU BEPHO TPAKTOBATh (PM3UUECKUIN CMBICI HCIOJIb3YyEMBbIX
BEJIMYMH, UX 0003HAUCHMS U €IMHUIIBI U3MEPEHUS; HAXOAUTh (POPMYJIbI, CBA3BIBAIOILME TAHHYIO (U3NYECKYIO BEIMUHUHY C IPYTUMU BEIUUYUHAMH.

— aHAJM3UPOBATh CBOMICTBA TeEJ, HJIEKTPOMArHUTHBIE SIBICHHUS M INPOLECCHI, UCHOJb3Ys (PU3NUECKUE 3aKOHbI: 3aKOH COXPAHEHUS 3JIEKTPUYECKOIO
3apsija, 3akoH OMa Juisl yyacTka Lemnu, 3akoH JDkoyins-JIeHna, 3aKoH HPSMOJIMHEHHOIO pacnpoCTpaHEHHUsl CBETAa, 3aKOH OTPAa)KEHUsl CBETA, 3aKOH
MPEJIOMIJICHUS CBETa; TIPU 3TOM Pa3IndyaTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA U €T0 MAaTEMaTHIECKOE BBIPAKCHHUE.

— MPUBOJUTH MTPUMEPHI MPAKTHYECKOTO UCTIONB30BaHMS (PH3MUECKUX 3HAHUH O SJIEKTPOMArHUTHBIX SBJICHHSX;

— pemarthb 33Ja4M, UCIOJb3Ys (u3nYeckne 3aKOoHbI (3akoH OMma 1 yyacTka 1end, 3akoH /Dxoyns-JIenna, 3aKoH npsIMOIMHEHHOTO pacrpoCTpaHeHHS
CBETa, 3aKOH OTPaKEHHUS CBETA, 3aKOH IPEJIOMJICHHS CBETa) M (OPMYJIBI, CBS3bIBAIOIIUE (U3NYECKHE BEIMYMHBI (CHJIA TOKA, SJEKTPUUECKOE
HanpsDKeHUe, 3JIEKTPUYECKOEe COMPOTUBIICHHE, YIEIbHOE CONPOTUBIECHUE BEIECTBa, padoTa 3JIEKTPUUYECKOrO MOJIs, MOIIHOCTh TOKa, (POKYCHOE
paccTosiHHE M ONTHYECKasl CUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JIMHA BOJHBI M 4acTOTa CBeTa, (hOPMYJbl pacdera 3JIEKTPUUYECKOTO
COIIPOTHBIIEHUS TIPU IOCIENOBATEIBHOM U NapajuIeIbHOM COEIMHEHUHM MPOBOJHUKOB): HAa OCHOBE aHAJIM3a YCJIOBMS 3aJaud 3allUChIBaTh KPaTKOE
yCJIOBHE, BBIIETATh (PU3NYECKHE BEJIMUYMHBI, 3aKOHBI U (OpMYJbl, HEOOXOAUMBIE Uil €€ PELIeHUs, MPOBOAUTH PacyeThl M OIEHHWBATh PEAbHOCTh
MOJIyYEHHOT'0 3Ha4Y€HUs (PU3MUECKOI BEINUNHBI.

KBaHnToOBBIE siBJICHUS

BoinyckHUK HAayuuTCS:

— pacro3HaBaTh KBaHTOBBIE SIBJICHUS U OOBSICHATH HA OCHOBE MMEIOIIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS NPOTEKAHUS 3TUX SBICHUIL:
€CTECTBEHHAs U UCKYCCTBEHHAs PaIi0aKTUBHOCTb,

-, B- 1 y-u3IIydeHus], BOSBHUKHOBEHUE JIMHEHYATOr0 CIIEKTpa N3yUEeHUs aTOMa,

— ONUCHIBATh U3YUYE€HHBIE KBAHTOBBIE SIBJICHUS, UCIIONIb3YS (PU3UUECKUE BEIMUUHBI: MACCOBOE YHCIIO, 3apA10BOE YUCIIO, IEPUOJI TOTypacnaia, Heprus
(OTOHOB; MIPU OMMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCIIOJIb3YEMBIX BEIMUMH, UX O0O3HAYEHUS M €IUHHIIBI U3MEPEHMS; HaXOIUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C JPYTUMH BeTUUYMHAMM, BEIYUCIATH 3HAYCHUE (PU3NUECKOI BETMUNHBL;
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— aHAIM3MPOBATH KBAHTOBBIE SIBJICHHUS, UCIIOJIb3YS (PU3NUECKUE 3aKOHBI U TIOCTYJIATHL: 3aKOH COXPAaHEHUs YHEPTUH, 3aKOH COXPAHEHUS IJIEKTPUIECKOTO
3apsfa, 3aKOH COXPAaHEHMs MacCOBOIO 4YHCJA, 3aKOHOMEPHOCTH H3JIyYECHHs U IOIVIOIIECHUS CBETa aTOMOM, IPU 3TOM pa3inyarh CIOBECHYIO
(GopMyIMPOBKY 3aKOHA U €r0 MaTEMATUYECKOE BBIPAKCHUE;

— pa3Iu4aTbh OCHOBHBIE PU3HAKY IJIAHETAPHOU MOJIEIN aTOMa, HYKJIIOHHOM MOJIEIM aTOMHOTIO S11pa;

— IPUBOIUTH IPUMEPBI MPOSBICHUS B INPUPOJAE M IMPAKTUYECKOIO HCIIOIB30BAHMS DPAJMOAKTHUBHOCTH, SIACPHBIX U TEPMOSACPHBIX pPEAKLUH,
CIEKTPaJIbHOIO aHAJIM3a.

7 kJ1acc (0a30Bblil yPOBEHb)

[IpenMeTHbIe pe3ysbTaThl OCBOSHHUS 00s3aTEIBLHOTO TMPEAMETHOTO COJEPIKAHUS, YCTAaHOBJICHHOTO JaHHOW MPOrPaMMOM, OTpaKaroT
c(hOPMHUPOBAHHOCTH Y O0YUAIONINXCS C HAPYIICHUSMH CITyXa CIACTYIONIIX YMCHHIA:
— WCIIOJIB30BaTh MOHATHS: (QU3NYCCKUE M XUMHUYCCKHE SBIICHUS; HAOIIOJICHUE, YKCIIEPUMEHT, MOJCIb, TUIIOTE3a; CIUHUIBI (DU3UYCCKUX BEIIMYUH;
aTOM, MOJIEKYJIa, arperaTHbIC COCTOSIHHS BEIIECTBa (TBEpPAOE, JKHUIKOE, ra3000pa3HOe); MEXaHMUECKOE NBIDKEHUE (paBHOMEpPHOE, HEPaBHOMEPHOE,
MPSIMOJIMHEIHOE), TPAeKTOPUSl, paBHOACHUCTBYIOIIAs cull, nedopmanus (yrnpyras, MjiacTuueckas), HeBeCOMOCTh, COOOIIAIOIINECS COCY/IbL;
— paznuuath sBieHus (nuddy3us; TEMIoBOe [BIKEHUE 4YacTHUIl BEIIECTBA; PAaBHOMEPHOE IBMKCHHE, HEPAaBHOMEPHOE IBUKCHHE, WHEPLUS;
B3aMMO/ICIICTBUE Tell; paBHOBECHE TBEPBIX TENl C 3aKPEIICHHOM OChIO BpalllEHUS; Mepenavya JaBleHUs TBEPIAbIMU TEIaMH, KUIKOCTSIMH U Ta3aMu;
atMoc(hepHOe AaBieHUE; TUIABaHHE TEN) MO OMUCAHHIO MX XapaKTePHBIX CBOWCTB U HA OCHOBE OIBITOB, JIEMOHCTPUPYIOUIUX JIaHHOE (hU3MYecKoe
SIBIICHUE;
— pacro3HaBaTh MPOSBICHUE M3YyYEHHBIX (U3MUYCCKUX SIBJICHUN B OKPYXAIOIIEM MHPE, B TOM YHCIIEe (PU3UYECKHE SBICHUS B MPHUPOJC: MPUMEPHI
JIBUKCHHSI C PA3IMYHBIMA CKOPOCTSIMH B JKUBOW W HEXHBOW TPUPOJIE; ICHCTBHE CHJIBI TPEHUS B MPHUPOJIC M TEXHUKE; BIHUSHHUE aTMOCHEPHOTO
JABJICHUS HA )KHBOW OPraHW3M; IPU ITOM IEPEBOJIUTH MPAKTUICCKYIO 3a7a9y B YICOHYIO, BBIJICISITh CYIIECTBEHHBIC CBOMCTBA/TIPU3HAKH (PU3NUCCKUX
SIBIICHUI;
— OIKCHIBATh U3yYEHHBIE CBOMCTBA Tel U (PU3UUECKHE SIBICHUS, UCTIOIB3Ys PU3NYECKUE BEIUYMHBI (Macca, 00BEM, IITOTHOCTh BEIIECTBA, BPEMsI, TyTh,
CKOPOCTbh, CPEIIHSISI CKOPOCTh, CHJIa YIIPYTOCTH, CUJIa TSHKECTH, BEC Teja, CHila TPEHHU, HaBlieHUe (TBEPIOTO Tena, )KUJIKOCTH, ra3a), BHITATKUBAOIIAS
CHJIa); TIPU OMHUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICH HCIONB3YEMbIX BEIWYMH, UX 0003HAYCHHS] M €IUHUIBI (PU3UUYECKUX BETUYMH,
HaXOJIUTh (OPMYJBI, CBS3BIBAIOIINE MAHHYIO (DU3MUECKYI0 BEIMYMHY C JPYTUMHU BEIMYMHAMHU, CTPOHUTHh TpaQUKU H3YUYEHHBIX 3aBHCHUMOCTEH
(UBUYECKUX BEIMYNH;
— XapaKTepU30BaTh CBOMCTBA Tell, (U3NUECKHE SIBICHUS M TIPOIECCHI, UCIIOJB3Ys MPaBUIIa CIIOKEHUS CHII (BIOIL OJHOM TpsiMOi), 3akoH ['yka, 3aKoH
[Tackans, 3aKk0oH ApXUMe/Ia; IPH STOM JIaBaTh CIIOBECHYIO (hOPMYITHUPOBKY 3aKOHA U 3aITUCBIBATH €r0 MAaTEMAaTHYECKOE BEIPAKECHHUE;
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— OOBSICHATH (hPHU3MYECKUE SBICHUS, MPOLECCH W CBOICTBA TEJ, B TOM YHCIIC M B KOHTEKCTE CUTyallMi NMPaKTHKO-OPUEHTHPOBAHHOTO XapakKTepa:
BBISIBISITH TIPHYMHHO-CIICACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHX IIaroB C ONMOpOoW Ha 1—2 WM3y4eHHBIX CBOWCTBA (M3MUYCCKHX
SIBJICHUH, (PU3MUECKUX 3aKOHA I 3aKOHOMEPHOCTH;

— pemath pacueTHBIC 33/1a4d B 12 NeHCTBUSA, UCTIONB3Ys 3aKOHBI U (POPMYIIbI, CBSA3bIBAIOIINE (PU3MYECKUE BETMYMHBI: HA OCHOBE aHAIN3a yCIOBHS
3aa4yu 3alUCbIBaThb KPATKOC YCJIOBHC, IMMOACTABJIATH (1)I/I3I/I‘-IGCKI/IC BCJIMYMHBI B (bOpMyHbI U MMPOBOIMTH paC‘-IéTLI, HaxXOJUThb CIIPABOYHBIC HAHHBIC,
HEO0XOAMMBIE JIJIS pEIICHUS 3a/1a4, OLIEHUBATh PEATMCTUYHOCTD MOMYYSHHOH (pU3MuecKol BEIIMYHMHBL,

— pacCIiO3HaBaTb HpO6JICMBI, KOTOPBIC MOXHO PCIIWMTHL HIpPHU IIOMOIIU (1)I/I3I/I‘-IGCKI/IX MCTOHOB; B OIMMCAHUM HCCICAOBAHHA BbLACIATH IMPOBCPIACMOC
IMPCAIIOJIOXKCHUC (I‘I/IHOTGSY), pas3iiniaTtb U UHTCPIIPETUPOBATDH HOJIy‘-IGHHBIfI pE3yiibTaT, ¢ HIOMOIIBIO YUUTCIIA HAXOOUTh OIIINOKHU B X0Ac€ oI1bITa, ACJIaTh
BBIBOJIBI IO €TO PE3yJbTaTaM;

— TNPOBOJUTH OMBITHI MO HAOMIONCHHIO (DU3UYECKUX SBICHHHA WIM (U3MYECKHX CBOWMCTB Tel: (popMynHMpoBaTh MpOBEpsieMble MPEANOIOKECHUS,
cOOMpaTh YCTAaHOBKY M3 NPEATI0KEHHOT0 000pyI0BaHHs, 3aIMCHIBATh XO/1 OIbITa U (POPMYIHPOBATH BHIBOIBI,

— BBINOJIHATH NPSMBIC H3MEPEHUs PACCTOSHHS, BPEMEHHU, MacChl Tella, 00bEMa, CUIIBI U TEMIEpaTyphl C UCIOIb30BAaHUEM aHAJIOTOBBIX M IH(POBBIX
npuOOPOB; 3aMMCHIBATH MIOKA3aHUS MPHOOPOB € yUETOM 3aIlaHHON aOCOIIOTHOM MOTPEITHOCTH H3MEPEHU;

— MPOBOJUTH HMCCIIEOBAHNE 3aBHCUMOCTH OJHON (PU3MUYECKOW BEIWYHMHBI OT APYrod C HMCHOJIB30BAHUEM IPSIMBIX U3MEPEHHU (3aBHCHUMOCTH ITYTH
PaBHOMCPHO ABHIXXKYHICTOCA TCJIa OT BPEMCHH ABWIKCHUSA TECJIA, CHUJIBI TPCHUA CKOJILKCHHA OT BECa TEjla, KA4YCCTBA O6pa6OTKI/I HOBCpXHOCTef/'I TCJI U
HE3aBUCUMOCTH CHJIbI TPCHUA OT IJIOaAX COIIPHUKOCHOBCHUS TECJI; CUJIbI YOPYIOCTH OT YIJIMHCHUS IIPYKHUHBI, BI)ITaJIKI/IBaIOHICﬁ CWIBI OT 00BEMa
MOTPYKCHHOW YacTH Tela W OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBHCUMOCTU OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha KOTOPYIO IOTPYXKEHO TEeIO);
y4acTBOBaTh B IUIAHMPOBAHUU Y4YEOHOIO HCCIENI0BaHMs, COOMpPATh YCTAHOBKY M BBINOJHATH H3MEPEHUs, cilenys IMpeJUIoKeHHOMY IUIaHy,
(buKcUpoBaTh Pe3yabTAThl MOJTYYEHHOW 3aBHCUMOCTH (U3MYECKUX BEJIMYMH B BHJIE NPEIJIOKEHHBIX TaOMUIl M TpaduKOB, AenaTh BBIBOJBI IO
pe3yabTaTaM UCCIIEJOBAHNUS;

— IPOBOANUTHE KOCBCHHBIC N3MCPCHUS (1)I/131/I‘~IGCKI/IX BCJIMYHUH (HJ'IOTHOCTB BEUICCTBA XUJIKOCTHU U TBép)IOFO TCJIa, CHUJIa TPCHUA CKOJIBKCHUA, NaBJICHUC
BO3/lyXa; BBITAIKHUBAIOLIAs CUJa, JCUCTBYIOIIAs HA IMOTPYKEHHOE B JKUIKOCTb TENO), CIEAys NpPeUIOKEHHOM HMHCTPYKLUMU: HPU BBINOJIHEHUU
H3M€p€HPII7[ CO6I/IpaTI) OKCIICPUMCHTAJIIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHHUC WCKOMOH BCIINYHNHBI,

— co0JTr0/1aTh PpaBHJIa TEXHUKH 0€30IaCHOCTH MpH paboTe ¢ J1abopaTOpHBIM 000PYAOBAHUEM;

— yKa3bIBaTh MPUHIUIBI IEUCTBUS IPUOOPOB U TEXHUYECKUX YCTPOUCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIAOIINECS COCYAbI, 0apoMeTp;

— XapaKTepHU30BaTh MPUHIHUIBI AEUCTBUS MU3YYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONMOPOIl Ha MX ONMUCaHMA (B TOM YHCIE: MOALINITHUKH,
YCTPONCTBO BOJONPOBOAA, THIPABIMYECKUN MpPecc, MAaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), MCIONb3ys 3HaHMS O CBOWCTBax
(bu3nUecKuX sIBICHUH U HEOOX0IMMbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
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— MPUBOJAUTH MPUMEPHI/HAXOAUTh MH(GOPMALMIO O MpUMEpax MPaKTHUYECKOTO HCIOJIb30BaHUS (U3MUYECKUX 3HAHWNM B MOBCEIHEBHOW >KU3HH IS
oOecnieueHns Oe€30MacHOCTH Mpu oOpalleHud ¢ HpubopaMu M TEXHUYECKHMMH YCTPOICTBaMH, COXPAHEHMsI 3/I0pOBbS M COOJIOJECHUS HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYXKAIOIIEH cpefie;

— CaMOCTOSITEJIbHO WM C TOMOIIBIO YUUTENS/IPYTUX YYaCTHUKOB OOPa30BaTEIbHOKOPPEKIIMOHHOTO MPOLEcca OCYIIECTBISATH OTOOP HMCTOYHHUKOB
uHpopManuu B ceTd IHTEpHET B COOTBETCTBUU C 3aJIaHHBIM IIOMCKOBBIM 3aIIPOCOM;

— WCHOJB30BATh IPH BBHIOJHEHUH YUYEOHBIX 3aJaHUM HAy4YHO-TIOMYJISIPHYIO JIUTEpaTypy (DHU3MUYECKOrO COJAEp>KaHMs, CIPABOYHBIC MaTepHaIbl,
pecypcel ceti MHTEpHET (CaMOCTOATENBHO MM C MOMOIIBIO YUUTEIS/JPYruX YYaCTHHKOB 00pa30BaTEIbHO-KOPPEKIMOHHOTO IMPOLEcca); BIAACTh
IIPUEMAaMU KOHCIIEKTUPOBAHUS TEKCTA;

— IpaMOTHO MCIIOJIb30BAaTh U3YYEHHbIN MOHATUHHBINA annapar Kypca GU3HKy;

— y4acTBOBaTh B NPOEKTHOW MAEATEIbHOCTH; MPHU BBIMOJHEHUH YYEOHBIX MPOEKTOB M HCCIEAOBAHUN pacHpeneNiarTh OO0S3aHHOCTH B TpymHme B
COOTBETCTBHUH C MOCTaBJICHHBIMU 33Ja4aMU, CICIUTh 32 BBINOJIHEHUEM IJIaHA JICHCTBUH, aJJeKBaTHO OIICHHUBATh COOCTBEHHBIN BKJIAJ B JESATEIbHOCTD
TPYIIIbI; BEICTPaUBaTh KOMMYHUKATUBHOE B3aUMOJECHCTBUE, YUUTHIBAs MHEHUE OKPYKAOLIUX.

8 ki1acc (0a30Bblil ypOBeHBb)

IIpenmeTHble pe3ysbTaThl OCBOEHHUS O0S3aTEIbHOIO IPEAMETHOIO COJAEP)KAHUs, YCTAHOBJICHHOTO JaHHOM IporpamMMmol, OTpakaroT
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS C HAPYIICHUSAMH CIyXa CIEIYIOLUINX YMEHHM:
— UCIOJIb30BaTh MOHATHUSA: Macca U pa3Mepbl MOJIEKYII, TEIUIOBOE IBUKEHUE aTOMOB U MOJIEKYJI, aTPETaTHBIE COCTOSHUS BEIECTBA, KPUCTAIUNINYECKUE U
amMop(dHble Tena, HACHIIIEHHBIH M HEHACBIIEHHBIM Nap, BIaXXHOCTh BO3JyXa; TEMIEpaTypa, BHYTPEHHsSI SHEpIus, TEIUIOBOW JBUraTelb;
AJIEMEHTAPHBIN 2JIEKTPUUECKUN 3aps], dJEKTPUUECKOE 110JI€, IPOBOJAHUKH U JUDJIEKTPUKHU, TOCTOSTHHBIN 3JIEKTPUUYECKUH TOK;
— pa3nuyarth SIBIE€HUS (IPEBpaIleHNs MEXaHMYEeCKON PHEpruM, TEIUIOBOE pacHIMpeHue/cxxaTue, Termionepeaayda, TeIIoBOe paBHOBECHE, CMauMBaHUE,
KaNnWUISIPHBIE SIBJICHUS, MCIIapeHHe, KOHAEHCAllWs, IUIaBJIEHUE, KpUcCTalau3auus (OTBEp/AEBaHME), KUIEHUE, Terjonepenaya (TErIonpoOBOAHOCTb,
KOHBEKIIMSI, U3JIy4€HUE); JIEKTPU3aLNs Tel, B3aUMOJICHCTBUE 3apsi/10B, AEHCTBUS 3JIEKTPUUECKOI0 TOKA) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha
OCHOBE OIIbITOB, JJEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBICHUE;
— pacro3HaBaTh MPOSIBICHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUHN B OKPYKAIOLIEM MHUpE, B TOM 4Hcie GU3NUECKUE SIBICHHS B IPUPOJIE: PhIYark B Tele
YeJI0BEKa, NTOBEPXHOCTHOE HATSKEHUE W KallWJUIAPHBIE SBJIECHUS B NPHUPOAE, KPUCTALIBl B IpuUpoae, u3nydeHue CoiHIa, 3aMep3aHue BOJOEMOB,
MoOpckue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra; 3JEKTPUUYEeCKUe SBICHHUS B aTMoc(epe; IpU 3TOM MEPEeBOAUTh MPAKTUYECKYIO 33Jauy B
y4eOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3UUECKUX SBICHUIA;
— OMUCHIBATh N3YUYEHHBIE CBOMCTBA TEJI U (PU3NYECKUE SIBICHUS, UCIIOIB3YS (PU3NUecKHe BEeIUUNHBI (KOG (ULMEHT MOJI€3HOr0 AeWCTBUS MEXaHU3MOB,
KMHETUYeCcKasi M MOTEeHIUAIbHAs SHEPrusi, TeMIepaTypa, BHYTPEHHSS SHEPrus, KOJIMYECTBO TEIUIOTHI, yelbHasl TEIJIOEMKOCTh BEUIECTBA, Y/ eIbHas
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TEIUIOTA TIJIABJICHUS, YAETbHAs TEIUIOTa MmapooOpa30BaHUs, yAeTbHas TEIIOTa CrOpaHUsl TOIUTMBA, KO3(D(HIIMEHT MOJIE3HOTO ACHUCTBUS TEIJIOBOM
MAaIllMHBI, OTHOCUTEJbHAS BIAXXHOCTh BO3/yXa, SJCKTPUYECCKUU 3apsi, CHJIA TOKA, JJIEKTPHUYECKOE HAIPSDKEHHE, CONPOTHBICHHE IPOBOHHKA,
yIIeIbHOE CONPOTUBIICHHE BEIIECTBA, pab0Ta W MOUIHOCTHh JJEKTPUYECKOTO TOKA); MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCITIOJIb3yEeMbIX BEIMYMH, KX 0003HAYCHUS U CIUHHIIBI (PU3NICCKUX BEIMYUH, HAXOIUTh (DOPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIIMYHHY C
JIPYTUMHU BEJTMYUHAMU, CTPOUTH IPpapUKN H3y4SCHHBIX 3aBUCUMOCTEH (DM3HMUYECKUX BEIINYHH;

— XapaKTepU30BaTh CBOMCTBa Tell, (PU3MYECKHE SBICHHUS M MPOIECCHI, HCIOJBb3Yys IMPABUIO pPAaBHOBECHS pblyara (0JIOKA), «30JI0TOE MPABHIIO
MEXaHHKH, 3aKOH COXPAHCHHsI YHEPTHH, OCHOBHBIC IMOJIOKCHUS MOJICKYJISIPHO-KUHETHUECKON TEOPUHU CTPOCHUS BEUIECTBA, MPUHIUI CYMEPIO3UIHH
noJiei (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsia, 3akoH OMa Juis y4acTKa LENH; IPHU 3TOM J1aBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA H
3aIlUCBIBATh €70 MATEMaTUYECKOE BBIPAKCHUE;

— OOBACHATH (PU3MUECKUE SBICHHS, MPOIECCHI U CBOMCTBA TEJ, B TOM YHCJIC U B KOHTEKCTE CUTYallMd MPAKTHKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M, CTPOUTh OOBSICHEHHE W3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpoi Ha 1—2 M3ydeHHBIX CBOWMCTBA (PU3MUECKUX
SIBJICHHH, (PU3UYECKUX 3aKOHA WITH 3aKOHOMEPHOCTH;

— pemarh pacueTHBIC 3a1a4u B 1—2 NEHCTBUS, HCIIONB3Yys 3aKOHBI B (DOPMYIIBI, CBSI3bIBAIONIME (DM3UYCCKHE BEJMYMHBI: HA OCHOBE aHAIIN3a yCIIOBHS
3aJlaud 3amMUChIBaTh KPAaTKOE YCJIOBHE, MOJCTABIATh (U3MUECKHUE BEIUYMHBI B ()OPMYJBI M IPOBOJIUTH PACUCTHI, HAXOIWTH CIIPABOYHBIC NaHHBIC,
HEO0OXOIUMBIC JUIS PEIICHUS 33/1a4, OIICHUBATh PEATUCTUIHOCTD MMOTYICHHON (PU3MYECKON BEITNIHMHEI;

— pacrmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOKHO PEIINUTh TPU TOMOIIUA (U3UYECKUX METOJOB; B ONHMCAHWU WCCICAOBAHUS BBIICIATH MPOBEPIEMOC
MPENoIoKeHne (THIIOTE3yY), pa3iiniyaTh U UHTEPIPETUPOBAThH MOJIYUYCHHBIH Pe3yJIbTaT, HAXOAUTh OIIMOKH B XOJE OIbITA, JeJaTh BBIBOJBI IO €r0
pe3ynbraTam;

— MPOBOAMTH OMBITHI 1O HAOTIOJACHHIO (PU3MUECKUX SBICHUHN MM (PU3NYECKUX CBOMCTB Tell (KaMUJUISIPHBIC SIBJICHUS, 3aBUCUMOCTD JTaBICHUS BO3AyXa
0T ero o0beMa, TeMIlepaTypbl; CKOPOCTH TpoIlecca OCTHIBAHUS/HATPEBAaHUS MPU M3ITYYCHHH OT IIBETa H3IJIydYalolIei/MOTIoNaoeld MoBEpXHOCTH;
CKOPOCTh UCTIAPEHUS BOABI OT TEMIICPATYPHI KUIKOCTH ¥ TUIOIIAIN ¢ MOBEPXHOCTH; SJCKTPHU3AIHS TSI U B3aUMOJICHCTBUE MIEKTPUUICCKUX 3aPSJIOB):
(hopMyIIMpPOBaTh TPOBEPSIEMBIE TTPEIITOJIOKECHHS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PY/I0BaHUs, 3aICHIBATE X0/ ONBITA U (POPMYITHPOBATH
BBIBO/IBI,

— TIPOBOJIMTH MCCJICIOBAHUE 3aBUCUMOCTH OJJHOU (DH3MYECKON BEIMYMHBI OT APYTOH C HCIIOIB30BAaHUEM MPSMBIX U3MEpPEHUH (YCIIOBUH TIIaBaHUS TEJ,
YCIIOBU PaBHOBECHUS pbluara W OJIOKOB, 3aBUCHMOCThH COMPOTHBIICHUS NMPOBOJHUKA OT €r0 JUIMHBI, ILIOMAIN MOTICPEYHOTO CEUCHHUS U YACITHLHOTO
COIMPOTUBIICHUS BEIIECTBA IPOBOJIHMKA; CHIIBI TOKA, UAYIIETO Yepe3 MPOBOJHUK, OT HAMPSDHKEHUS HA MTPOBOAHHKE; UCCIIEOBAHIE TIOCTIEI0BATEIILHOTO
U TapajjieIbHOTO COEIWHEHUH MPOBOJHUKOB); y4aCTBOBATh B IUIAHUPOBAHWU YYEOHOTO WCCIIECNOBAHMS, COOMpPATh YCTAHOBKY W BBIMOTHSITH
WU3MEpEeHUs, Clefys MPEAIOKEHHOMY IJIaHy, (PUKCHpPOBATh PE3ylIbTAaThl MOMYyYEHHOW 3aBUCUMOCTU (PU3MYECKHX BETHUYHMH B BUJAE NMPEATOKEHHBIX
Tabnuil u TpaduKoB, AeTaTh BHIBOABI IO Pe3yabTaTaM UCCIICIOBAHUS;
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— NPOBOAUTH KOCBEHHbIE M3MEPEHUs (PU3NYECKUX BEIWYMH (KOI(D(UIMEHT MOJE3HOrO JEUCTBUS MPOCTBIX MEXAHU3MOB, yJENbHAs TEIIOEMKOCTh
BEIIIECTBA, CONPOTUBICHHUE NPOBOJHHMKA), CIEAYS NPEAJIOKEHHOM HHCTPYKLUMHU: TPU BBINOJHEHMHM H3MEPEHUH coOMpaTh SKCHEPUMEHTAIbHYIO
YCTaHOBKY U BBIUMCIIATH 3HAYEHUE MCKOMOM BEIIMYMHBL,

— BBIIOJHATH MPSMBIE U3MEPEHHUS TEMIIEPAaTypbl, OTHOCUTEIIBHON BIa)XHOCTH BO37yXa; CPABHMBATh PE3YJbTaThl M3MEPEHUN C Y4YETOM 3aJaHHOU
a0COIOTHON MOTPEIIHOCTH;

— co0I0AaTh MpaBUIIa TEXHUKU 0€3011acHOCTH MpH paboTe ¢ 1abopaTOpHBIM 000PYIOBAHUEM;

— YKa3bIBaTh MPUHIMIIBI ASUCTBUSA MPUOOPOB M TEXHUUECKUX YCTPOMCTB: pbluar, MOABMKHBINA U HETIOJBHUKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTD;
XapaKTepu30BaTh MPUHIMIIBI ACHCTBUS M3YYEHHBIX MPUOOPOB M TEXHHMUYECKUX YCTPOMCTB C OMOPOM Ha MX OMUCAHMA (CHCTEMa OTOIUICHHUS TOMOB,
TMUIPOMETpP, MapoBas TypOMHA, aMIEpMETp, BOJIBTMETP), MUCIOJb3ys 3HAHMS O CBOMCTBAX (PM3MYECKUX SBICHUH M HEOOXOIUMBbIE (U3NUECKUE
3aKOHOMEPHOCTH;

— Pacno3HaBaTh MPOCThIE TEXHUUYECKUE YCTPOMCTBA U U3MEPUTENIbHBIE MPUOOPHI M0 CXEeMaM U CXEMaTHYHBIM PUCYHKaM (’KMJIKOCTHBIM TEPMOMETD,
TEPMOC, ICUXPOMETP, TUTPOMETP, IBUTATENIb BHYTPEHHETO CTOPAHMSL, JJIEKTPOCKOI);

— MPUBOAMTH MPHUMEPHI/HAXOAUTh WHPOPMALMIO O MPHUMEPaxX MPAKTHYECKOTO HCIIOJb30BAHMS (DU3NUYECKUX 3HAHUH B MOBCETHEBHOW JKU3HU IS
obecriedeHrs: 0€30MaCHOCTH TPH OOpalleHHH C TPUOOPaMHU M TEXHHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/I0POBbSI U COOIONEHUS HOPM
9KOJIOTUYECKOT0 MTOBEIEHUS B OKPYKAIOLIEH Cpelie;

— OCYIIECTBJIATH OTOOP MCTOYHUKOB MH(pOpPMaNuu B ceTH VIHTEpHET B COOTBETCTBHH C 3aJaHHBIM MOHWCKOBBIM 3aIPOCOM, Ha OCHOBE HMMEIOLIHXCS
3HAaHUH U MyTEM CPaBHEHUS PA3IMYHBIX HCTOYHUKOB BBIIEJIATh MHPOPMALIUIO, KOTOPAs SIBJIETCS IPOTUBOPEUUBON MIIM MOXKET ObITh HEZOCTOBEPHOM;
— HUCMOJb30BaTh IPHU BBINOJHEHWU YUYEOHBIX 3aJlaHMi Hay4dHO-TIOMYJISPHYIO JIUTepaTypy (PU3MYECKOro COJEpKaHMs, CIPaBOYHbIE MaTepHalbl,
pecypchl cetr IHTepHeT; BiaieTh NpUeMaMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOdpa3oBaHust HH(OpPMAIIUK U3 OJJHOM 3HAKOBOI CUCTEMBI B IPYTYIO;

— €03/aBaTh U NPEACTABIATh B MHUCbMEHHON M YCTHOW/YCTHO-IAKTHJIBHOM (hopMe KpaTkue COOOIIeHHs Ha OCHOBE 1—2 MCTOYHUKOB HMH(pOpMaluu
(U3MYECKOTO COJIep)KaHUs, B TOM 4YHCJEe MyOIMYHO JAenaTh KpaTKHUe COOOIIEHMs O pe3yibTaTax MPOEKTOB MM y4eOHBIX MCCIIEOBAaHMM; IPaMOTHO
HCIOJIb30BaTh N3YUYEHHBIN MOHATHIHBIN anmapaT Kypca QU3UKH, COMPOBOXKIAATh BHICTYIIJICHHE ITPE3EHTAIUEH;

— IIPU BBINIOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEI0BaHUMN pacrpeaensaTh 0013aHHOCTH B TPYIINE B COOTBETCTBUHU C ITOCTABJIEHHBIMU 33/1a4aMH, CIEAUTD
3a BBINOJHEHUEM IIJlaHa JEHCTBUM, aJeKBATHO OLEHUBAaTh COOCTBEHHBIM BKJAJ B JEATEIBHOCTb TPYIIBI; BBICTPAWBATh KOMMYHHUKaTHBHOE
B3alMO/ICIICTBHUE, YUUTHIBAsI MHEHHE OKPYKAIOLIUX.

9 kJacc (mepBblid roJ 00yUeHust)

[TpemMeTHBIE pE3yNbTaThl OCBOCHUS 00SA3aTEIBLHOTO TPEIMETHOTO COJEp)KaHUs, YCTAHOBJICHHOTO JIAHHOW MPOTPaMMOM, OTpakaroT
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIINXCS C HAPYIICHUSIMHU CITyXa CISTYIONTUX YMEHUMN:
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— MCII0JIb30BaTh MTOHATHUSA: TIOCTOSHHBIN 3JIEKTPUYECKUI TOK, MArHUTHOE 110JIE, CUCTEMA OTCYETa, MaTepUabHas TOUKa, TPAEKTOPUs, OTHOCUTEJIBHOCTh
MEXaHUYECKOro JABMXKEHU, Jegopmanus (ynpyras, IUlacTUYecKas), TPEHUE, LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3KH; LIEHTP
TSKECTH; a0COIIOTHO TBEPAOE TENO, LIEHTP TSHKECTH TBEPJOTO Tella, pABHOBECHE;

— pa3nuuaTh sBJIEHU (IEHCTBUS SJIEKTPUUECKOI0 TOKA, KOPOTKOE 3aMbIKaHHUE, B3aUMO/IEHICTBHE MarHUTOB, ACHCTBUE MArHUTHOTO MOJIS HA ITPOBOJHUK
C TOKOM, 3JIEKTPOMAarHUTHAsI MHAYKIIHSI, PABHOMEPHOE U HEPAaBHOMEPHOE MPSIMOJUHENHOE IBUKEHUE, PABHOYCKOPEHHOE NIPSIMOJIMHENHOE IBUKEHUE,
CcBOOO/IHOE IaJICHUE TEJl, PABHOMEPHOE JBMKEHHME 110 OKPY)KHOCTH, B3aUMOJAEUCTBUE TEJl, PEAKTUBHOE ABM)KEHUE) 110 OMMCAHMIO UX XapaKTEPHBIX
CBOWCTB M HAa OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JJAHHOE (PU3HUUECKOE SBJICHNUE;

— pacmo3HaBaTh MPOSBICHUE U3YYCHHBIX (DU3UYECKHX SBJICHUN B OKPYKAIOLIEM MUpPE, B TOM YHuclie (U3NIECKUE SBICHUS B IPUPOJIE (IJIEKTPUIECTBO
KMBBIX OPraHW3MOB; MarHUTHOE Mosie 3eMiM, Apeid MOIIOCOB, POJIb MarHUTHOIO MOJS Ul KU3HM Ha 3emie, HOJSPHOE CHUSHHE; MPU 3TOM
NEPEeBOIUTh MPAKTUYECKYIO 33/1a4y B Y4€OHYIO, BBIACIATH CYLIECTBEHHbIE CBOMCTBA/IPU3HAKN (PU3MUYECKUX SIBICHUM, peaKTUBHOE JIBUKECHUE KUBBIX
OpPraHU3MOB), IPU 3TOM IEPEBOIUTH MPAKTHUUECKYIO 33]]auy B yUeOHYI0, BBIACIATH CYLIECTBEHHbIE CBOWCTBA/IIPU3HAKU (PU3UUECKUX SBICHUM;

— OIMCBIBAaTh U3yUYECHHBIE CBOMCTBA TN U (PU3UUECKUE SBICHUS, UCIIOIb3Ys (PU3NUECKUE BEIMUHUHBI (JIEKTPUUYECKHUM 3apsij, CHIIa TOKA, JJIEKTPUUYECKOe
HalpspKEHUE, COMPOTUBIIEHUE NTPOBOJHUKA, Y/IEIbHOE COIPOTHUBIIEHUE BELIECTBA, pad0Ta U MOIIHOCTb IEKTPUUYECKOTO TOKA, CPEAHSS U MITHOBEHHAs
CKOpPOCTb T€Jia NPU HEPABHOMEPHOM JIBUKEHUH, YCKOPEHUE, NEPEMEILIEHUE, ITyTh, YIJIOBasi CKOPOCTb, CHJIa TPEHHUS, CHJIa YIIPYTOCTH, CHJIA TSKECTH,
YCKOpEHHE CBOOOJHOrO MaJeHHUs, BEC Teja, UMIYJbC TeJa, UMITYJIbC CHJIbI, MEXaHW4eckass padoTa M MOIIHOCTb, NOTEHIMAJIbHAS SHEPrus Tena,
MIOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, NOTEHUUAIbHAS SHEPrUsl CXKATOW NPYKUHbI, KHHETHUYECKas YHEPIHs, MOJIHAs MEXaHWYecKas dHeprus); Ipu
OIMCaHUU MPABUIBHO TPAKTOBATh (PM3UUECKUI CMBICI MCIIOJIb3YEMbIX BETMYMH, 0003HAYCHUS U €AMHULIBI (PU3NUECKUX BEITMUUH, HAXOAUTh (POPMYIIBL,
CBSI3BIBAIOIIUE JAaHHYIO (PU3NUECKYIO BETMUMHY C IPYTMMHU BEJIMYMHAMH, CTPOUTH I'PpaMKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHYNH;

— XapakTepu30BaThb CBOICTBa Tel, (PU3MUECKUE SBIECHUS W MPOLECCHl, UCMONB3ys 3akoH Jxoyns—JleHIla, 3aKOH COXpaHEHUs SHEPIuu, 3aKOH
BCEMUPHOI'O TATOTEHHUS, NIPUHIUI CYNEPIO3UIIMUA CHJI, IPUHLUI OTHOCUTENIBHOCTH [ anmuiies, 3akoHbl HplOTOHA, 3aKOH COXPAaHEHHUs MMILYJIbCA; MPU
3TOM JIaBaTh CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA U 3allMChIBATh €r0 MATEMAaTHYECKOE BbIPAXKECHHUE,

— OOBSICHATH (pU3MUECKHE MPOLECChl U CBOMCTBA TeJ, B TOM YMCJIE U B KOHTEKCTE CUTyallMi MPaKTUKO-OPUEHTHPOBAHHOIO XapaKTepa: BBIABIATH
MIPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBACHEHHE M3 |—2 JIOTMYECKMX LIAaroB ¢ OMOpod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3NYECKUX SIBICHUH,
(bu3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

— peuiath pacu€THbIE 3aa4ul B 2—3 JEHCTBUS, UCIIONb3Yys 3aKOHBI U (DOPMYIIbI, CBSI3bIBatOIINE (PU3MUYECKHE BEJIMUMHBI: HA OCHOBE aHAM3a yCIOBUS
3aJ]auu 3allMCBhIBaTh KPaTKOE YCJIOBHUE, BBIBIATh HEJOCTATOK JAHHBIX JUIS pEIlEeHUs 3a7ayd, BBIOMpATh 3aKOHBI M (OPMYIIbI, HEOOXOIUMBIE AT €€
peleH s, IPOBOIUTH PacyeThl U CPAaBHUBATDH MOJIyYCHHOE 3HaAUCHHE (PU3NIECKON BETMUNHBI C U3BECTHBIMU JAHHBIMU;

— pacrno3HaBaTh NPOOJEMbI, KOTOPbIE MOXHO PEIIUTh NPH MOMOLIM (PHU3UUECKUX METOJO0B; MCIONb3Ysl OMUCAHWE HCCIEI0BaHMS, BbIIEIATH
IIPOBEPSIEMOE MIPENIIONIOKEHNE, OLIEHUBATD ITPAaBUIIBHOCTB MOPsI/IKa POBEIEHUS UCCIIEJOBAHMSI, IENIaTh BBIBOIBI,
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— MIPOBOJIUTH OMBITHI 110 HAOIIOAECHUIO (PU3MUECKUX SIBICHUHN WM (PU3MUECKUX CBOMCTB Tell (B3aMMOJEHCTBHE MOCTOSHHBIX MarHUTOB, BU3Yyaln3aLus
MarHUTHBIX TIOJE€H IOCTOSHHBIX MAarHUTOB; JEHCTBMS MAarHUTHOTO IIOJS Ha IPOBOJHMK C TOKOM, CBOMCTBAa 3JEKTPOMAarHuTa, CBOMCTBa
JIEKTPOABUraTeNsl IMOCTOSHHOIO TOKA, H3Y4E€HHE BTOPOro 3akoHa HbIOTOHA, 3aKkOHAa COXpaHEHHs OHHEPruu): (HOopMyIMpPOBATH IPOBEPsSEMbIE
IIPEIIOI0KEHUs, COOUPaTh YCTAaHOBKY U3 MPEATI0AKEHHOTO 000py10BaHU; OMUCHIBATE X0/ ONbITa U (POPMYIMPOBATH BBIBOABI;

— BBIMIOJTHATH MPSIMBIE U3MEPEHUS CHIIbI TOKA, HAIIPSHKEHUS C UCIIOJIb30BaHHEM aHAJIOTOBBIX MPUOOPOB U IATYUKOB (PU3NUYECKUX BEITUYMH; CPAaBHUBAThH
pe3yabTaThl U3MEPEHUH C YUCTOM 3aJaHHOM a0COIIOTHOM MOTPEIIHOCTH;

— TMPOBOAMTH MCCIIEAOBAHUE 3aBHCUMOCTU OJHOW (PM3NYECKON BEIMYMHBI OT JIPYTrOil C MCHOJIB30BAHUEM MPSMBIX U3MEPEHHH (CHIIBI TOKA, UIYIIETO
4yepe3 MPOBOJHUK, OT HANpPsDKEHUS Ha MPOBOJHUKE; MCCIICAOBAHKE MOCIEA0BATEIBLHOIO U HMApAIJIENTbHOIO COSIUHEHUH MPOBOJHUKOB; 3aBHCUMOCTD
IyTH OT BPEMEHU NIPU PAaBHOYCKOPEHHOM [BM)KEHUHU 0€3 HayaJlbHOM CKOPOCTH): IUIAHUPOBATh UCCIIEIO0BaHME, cOOMpaTh YCTAaHOBKY M BBINOJIHATH
U3MEpEeHus, clieaysl NpeasIo)KeHHOMY IUIaHy, (PUKCUpPOBaTh Pe3y/bTaThl MOJYYEHHOM 3aBUCUMOCTU B BHJIE TaONUIl U Ipa(HKOB, JeJaTh BBIBOJBI 110
pe3yibTaTaM UCCIIEJOBAHNUS;

— HIPOBOJIUTH KOCBEHHbIE M3MEpEeHMs] (U3NYECKUX BEJIUYMH (MOIIHOCTh 3JIEKTPUUECKOrO0 TOKA, CPEOHsSsl CKOPOCTh M YCKOpEHHE Tena Hpu
PaBHOYCKOPEHHOM JBIKEHHH, YCKOpEHHE CBOOOIHOTO Ma/IeHUs, KECTKOCTh NPYKUHBI, KOA(P(OUIIMEHT TPEHHUS CKOJIBKEHHUS, MEXaHW4ecKas paboTa u
MOIITHOCTH): TUIAHUPOBATh M3MEPEHHsI, COOMpaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIys NpPEJIOKEHHOW WHCTPYKIMH, W BBIYHCISATH 3HAYCHUE
BEJINYMHEI;

— co0II0AaTh NMpaBUIIa TEXHUKU 0€301MacHOCTH P paboTe ¢ 1abopaToOpHBIM 000PYAOBaHUEM;

— pa3nauyaTbh OCHOBHBIE PU3HAKU U3YYEHHBIX (PU3NUYECKUX MOJENeH: MaTepralibHas TOUKa, a0COIIOTHO TBEPAOE TEJNO;

— XapaKTepu30BaTh NMPUHLMIIBI JEHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHMUYECKUX YCTPOWCTB C OMOPOM Ha WX ONHMCAHUA (B TOM YHUCIE: CUCTUHMK
AJIEKTPUUYECKONW SHEPrHM, 3JIEKTPOOCBETUTENIbHBIE MPHOOPHI, HArpeBaTeibHbIE SIEKTPONPUOOPH (HIPUMEPHI), IEKTPUUECKUE MPEAOXPaHUTENH;
3JIEKTPOMArHUT, 3JEKTPOJBUTATENb MTOCTOSHHOTO TOKA, CHIUIOMETP, TaTUUKU MOJIOKEHHSI, PACCTOSIHUSA U YCKOPEHHMS), UCTIOJIb3Ys 3HAaHUS O CBOMCTBAX
(bu3NyYeCKUX SIBICHUN U HEOOXO0AUMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

— pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M M3MEPHUTEIbHBIE MPHOOPHI MO CXEMaM M CXEMATHYHBIM PUCYHKaM (B paMKax HM3Y4E€HHOTO);
COCTABIISITh CXEMBI AJIEKTPUYECKUX IEMNel C MOCIEeNOBATEIbHBIM U TapauleIbHBIM COCTUHEHHUEM JJIEMEHTOB, pa3jinyas YCIOBHBIE 0003HAUCHUS
AJIEMEHTOB JIEKTPUYECKUX LIEIEH;

— TPUBOAMTH NPHUMEPHI/HAXOAUTh WHPOPMALHIO O MPHMEPax MPAKTHUYECKOTO HCIIONB30BAaHMS (U3NYECKUX 3HAHWH B MOBCETHEBHOW JKU3HU IS
obecrieyeHuss 0e30MacHOCTH MNpH OOpalleHHH ¢ TNpUOOpPaMU M TEXHHUUECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/I0pOBbsi M COOJIIOAEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPYKAIOLLEN CPELE;

— OCYLIECTBIIATh TOUCK HHGpopManuu (U3NYECKOro cojepkaHus B ceTd HTepHET, Ha OCHOBE HMEIOIIMXCS 3HAHUH W TYTEM CpPaBHEHHS
JOTIOJTHUTEIbHBIX UCTOYHUKOB BBIACIATH HH(OPMAIIMIO, KOTOPAs ABJSETCS MPOTUBOPEUMBOM MM MOKET OBITh HEJOCTOBEPHOI;
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— MCII0JIb30BaTh IIPU BBINOJIHEHUH YUEOHBIX 3aJJaHUH HAYYHO-TIOMYJIAPHYIO JIUTEPATYPY (PU3HUECKOTO COAEPIKAHUS, CIPABOYHbBIE MAaTEpHAJIbl, PECYPCHI
cetu MHTEpHeT; Bl1ageTh NpUéMaMH KOHCIIEKTUPOBAaHUS TEKCTa, IPeoOpa3oBaHus HHPOPMALIMU U3 OAHOM 3HAKOBOM CUCTEMBI B IPYT'YIO;

— CO3/1aBaTh U MPEJCTABIATh B IMCbMEHHON U YCTHOW (hopMe KpaTKHe COOOIIEHUS Ha OCHOBE HECKOJIBKUX MCTOUYHMKOB (PM3UUECKOrO COIEp KaHus, B
TOM 4YHCIIE MYOJINYHO MPEICTABIATh PE3YIbTAThl IPOEKTHON MM UCCIEI0BATENbCKON EATEIbHOCTH; IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh U3yUYCHHBII
MOHATUIHBIN anmapaT Kypca (PM3HMKH, COIIPOBOXKAATH BHICTYIUICHUE MTPE3CHTALUEH;

— IpPH BBINOJIHEHUH Y4YEOHBIX IMPOEKTOB M HCCICIOBAHMN (PU3UUECKUX MPOIECCOB PACIPENENATh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
[IOCTABJIEHHBIMU 3a/1a4yaMH, CJIEAUTHb 3a BBIIOJHEHMEM IUIAHA JCHCTBUM M KOPPEKTHUPOBATh €ro, aJ€KBAaTHO OLEHUBAThb COOCTBEHHBIM BKIAJ B
JESTeIbHOCTD IPYIIIBL; BEICTPAUBATh KOMMYHHKATHBHOE B3aMMO/ICHCTBHE, MPOSIBIISASA TOTOBHOCTh pa3pemaTb KOH(QIUKTEHI.

9 kJacc (BTOpoi rox o0y4yeHus)

[IpenMeTrHble pe3ynbTaTbl OCBOEHUS 00A3aTENBHOTO NPEIMETHOIO COJAEP)KAHUS, YCTAHOBJIEHHOI'O JAHHOW MpOrpaMMOM, OTpaXkaroT
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS C HAPYIICHUSIMH CITyXa CIEIYIONINX YMEHHIA:
— WCHOJB30BATh TOHATHA: MEXaHHMYECKHME KOJeOaHWs ¥ BOJIHBL, 3BYK, HWHQPa3ByK H YyJIbTPA3BYK; OJCKTPOMAarHUTHBIC BOJHBI, INKaja
AJIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U AaJTbHO30PKOCTh, CHEKTPhI HCITYCKAaHUS | MOTJIOMICHUS; anb(a-, 0eTa- 1 raMMa-u3Iy4eHus, H30TOIIbI,
sJIepHas SHEPreTUKa; — pas3anyaTh sBJICHUA (KonebaTenbHOe JBI)KEHHUE (3aTyXAaole U BhIHYX/IEHHbIE KOJeOaHMsI), pe30HAHC, BOJIHOBOE JIBUKEHUE,
OTpa)KCHHE 3BYKa, IPSIMOJIMHEIHOE pacpOCTpaHEHUE, OTPAXKEHUE U MPEIOMIICHHE CBETA, I0JIHOE BHYTPEHHEE OTPaKEHUE CBETa, Pa3lIoKeHHe Oeoro
CBETa B CIEKTP M CIIOXKCHHUE CIIEKTPAJIBbHBIX LIBETOB, JUCIEPCUSA CBETA, €CTECTBEHHAs DPAJAMOAKTUBHOCTb, BO3HUKHOBEHHUE JIMHEHMYATOrO CIEKTpa
M3Y4YEHHUs1) 110 OMMCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE;
— pacrmo3HaBaTh MPOSBICHUE W3YYEHHBIX (PU3MUECKUX SBJICHUN B OKpY)XKarolleM MHpe (B TOM uucie (pu3nveckue SBICHHUS B IPUPOJIE: JIBUKEHUE
r1aHeT COJHEUHOM CHCTEMBI, BOCIPUATHE 3BYKOB KUBOTHBIMH, 3€MJIETPSICEHUE, CEHCMUYECKHE BOJIHBIL, IlyHaMH, X0, [IBETA T€J, ONTHUYECKUE SBICHUS
B TNpUpoJie, OMOJOTMYECKOe JEWCTBHE BHUAMMOIO, YIbTPapUOJETOBOIO M PEHTTEHOBCKOTO W3JIyYEHUH; €CTECTBEHHBIM pPaJUOAKTHUBHBIA (OH,
KOCMUYECKHE JIY4H, PaJlMOaKTUBHOE U3IyYEHHE MPUPOJIHBIX MUHEPAJIOB; AEHCTBUE PaJAMOAKTUBHBIX M3IYYEHUH HAa OpPraHU3M 4eJlOoBeKa), PH 3TOM
MEPEBOJUTH NMPAKTUYECKYIO 3a/layy B y4eOHYIO, BBIIEJSATh CYIIECTBEHHbBIE CBOMCTBA/NMPU3HAKU (U3NYECKUX SIBJICHUM; — OINMUCHIBATH W3Y4YECHHBIE
CBOMCTBA TeJl M (PU3NYECKHE SIBICHUS, UCTIONb3Ysl (PU3UUECKUE BEIMUMHBI (IEPUOJ U YacTOTa KojeOaHH, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aTeslb MPEJIOMIICHHs CPeibl); IPU OMUCAHWU IPABHIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJB3YEMBIX BEJIWYHH,
0003HaYeHHUsS M €eIUHHIBI (U3NYECKUX BEIMYMH, HAXOIAUTh (POPMYIIBI, CBS3BIBAIOIIME JNAHHYIO (U3HUECKYI0O BEJIMYMHY C APYTUMH BEIMYMHAMH,
CTPOUTH TPa(PUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
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— XapakTepu30BaTh CBOWCTBA TeJl, (PU3MUECKUE SBICHUS M IPOLECCHI, MCIIOJIb3Ysl 3aKOHBI OTPAXXEHHs U IMPEJIOMIIEHUs CBETA, 3aKOHBI COXPAHEHU S
3apsI0BOr0 U MaccOBOI'O YHCEN MPH SAEPHBIX PEAKLMAX; IPU 3TOM JIaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alMChIBATh €r0 MaTeMaTHYeCKOe
BBIPa)KEHUE;

— 00BACHATH (PU3MYECKHUE MPOLIECCHl M CBOMCTBA TEJ, B TOM YHUCIE U B KOHTEKCTE CUTyallMi NPaKTUKO-OPUEHTUPOBAHHOI'O XapakTepa: BBIABIATH
PUYMHHO-CJIC/ICTBEHHBIE CBS3H, CTPOUTH OOBSACHEHHE M3 2—3 JIOTHUECKUX MIArOB C OMOpOW Ha 2—3 HM3YYEHHBIX CBOWCTBA (DU3MUYECKHUX SIBICHUM,
(bU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

— pemiaTh pacueTHhIC 3a7au (OMUPAIOIINECs HA CHCTEMY U3 2—3 ypaBHEHUH ), UCHIOJIB3Ys 3aKOHBI U ()OPMYJIbI, CBS3BIBAIONINE (PU3UUECKUE BEITNUUHBI:
Ha OCHOBE aHalM3a YCIIOBHUS 3aJlaud 3alMChIBAaTh KPATKOE YCIOBHE, BBISBIATH HEJOCTAIOIIME WM W30BITOYHBIE JaHHbBIC, BHIOMpATh 3aKOHBI U
(bopMyIbl, HeOOXOAUMBIE ISl PELIEHNUs, IPOBOAUTH PAcUCThl M OLIEHUBAThH PEAIMCTUYHOCTh OJIYYE€HHOI'O 3HaUe€HUs (PU3UUECKON BEIUYHHBI;

— pacrno3HaBaTh HPOOJEMbI, KOTOpPbIE MOXKHO pPELIUTh NPH MOMOLIM (PU3UUECKUX METOJO0B; MCIIOJb3Ysl ONUCAHHWE HCCIEI0BaHMS, BbIIEIATH
IIPOBEPAEMOE TPENIOJIOKEHUE, OLEHUBATh MPaBUJIBHOCTh MOpSAAKA MPOBEIEHHUS HCCIEI0BaHMs, JIeNaTh BHIBOJbI, HHTEPIPETUPOBATh PE3YJIbTaThl
HaAOJIOCHUHN U OIBITOB;

— MPOBOAMTSH OIIBITHI IO HAOIIOJCHHUIO (PU3NYECKHX SBICHUHN WM (PU3MUYECKIX CBOWCTB TeJ (3aBUCUMOCTH IEPHOAA KOJIeOaHUH NPYKUHHOTO MasTHHKA
OT MAaccChl Ipy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTh OT aMILUIUTY/Ibl MAJIBIX KOJIEOaHWI; MPSMOIMHEHHOE PacTipOCTPaHEHHE CBETa, PA3IOKEHHE
0eoro cBeTa B CIIEKTP; U3YYCHHE CBOMCTB M300paXXEHUS B IUNIOCKOM 3€pKaJie ¥ CBOICTB N300pakeHUs IpeIMeTa B COOMparolell JuH3e; HaOloaeHue
CIUTOIITHBIX M JIMHEHYATBIX CHEKTPOB M3IYyYCHHUS): CAMOCTOATENBHO COOMpPATh YCTaHOBKY M3 M30BITOUHOrO Habopa 0OOpYyIOBAaHUS; OMUCHIBATH XOJI
OIIBITA U €r0 Pe3yJbTaThl, POPMYIUPOBATH BHIBOJBL;

— MPOBOAUTH HPU HEOOXOTUMOCTH CEpUI0 MPSMBIX H3MEPEHUM, ompenenss cpeqHee 3HaueHHe H3MepseMoil BeanuuHbl ((POKyCHOE paccTosiHHE
cobupartorieit JIMH3bI); 000CHOBBIBATh BEIOOP crioco0a U3MEPEHHS/U3MEPUTEIBHOTO TPHOOPA;

— IPOBOJUTH UCCIIEIOBaHME 3aBUCUMOCTEN (PU3MUYECKMX BETUYMH C HUCIOJIb30BAHHUEM IPSIMBIX M3MEpPEHMH (Iepuoja KoieGaHui MaTeMaTH4ecKoro
MasTHHKAa OT JJMHBI HUTH; 3aBHCHMOCTH yTIja OTpPaKEHHs CBeTa OT yIyia TaJeHHs W yIja MPeNOMJICHHS OT YIjla MajeHWs): IJIaHUPOBATh
WCCIIEIOBAaHHE, CAMOCTOSTENIFHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3yNbTATHI MONYYEHHON 3aBHCHUMOCTH (PM3UYECKUX BEIWYHH B BUJE TAOIUI] U
rpaduKOB, JeNIaTh BEIBOJIBI IO PE3YIIbTaTaM HCCIIEIOBAHUS;

— IIPOBOJUTH KOCBEHHBIE M3MEPEHHS (PU3MUECKUX BEIMUYMH (4aCcTOTa M TIEPHO KOJeOaHHI MaTEMaTHIECKOTO U MPYXHHHOTO MasTHUKOB, OIITUYECK ast
cryia coOMpAaroIIel JIMH3bI, PaAHOaKTUBHBIN (DOH): IIAHMPOBATH M3MEPEHHS; COOMpATh HYKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBITIOJHATH M3MEPEHHUS,
cliefys MpeI0KEHHOM MHCTPYKIMH; BHIYMCIIATH 3HAUCHHE BEJIMYMHBI U aHAIM3UPOBATH MOJyYEHHbIE PE3YNIbTaThl C YYETOM 3aJaHHOM MOTPELIHOCTH
U3MEPEHMUI;

— co0JII0AaTh MpaBUIIa TEXHUKU 0€3011acHOCTH MpH paboTe ¢ 1abopaTOPHBIM 000PYIOBaHUEM;

— paznuyaTh OCHOBHBIE NMPU3HAKU M3YYEHHBIX (DPU3MYECKHX MOJENIeH: TOYeUHBI UCTOUYHUK CBETa, JIyd, TOHKAs JIMH3a, IUIAaHETapHas MOJENb aToMa,
HYKJIOHHAsI MOZIEJIb aTOMHOTO /pa;
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— XapaKTepu30BaTh MPUHIIMIIBI AEHCTBHS N3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OmucaHHs (B TOM YHMCIE: paKeTa, 3XOJoT,
OYKH, TIepHCcKoI, (oToanmapar, ONTUYECKUE CBETOBObBI, CIIEKTPOCKOI, T03UMETp, Kamepa BuibcoHa), UCIONIb3ys 3HAHUS O CBOMCTBAX (DM3MYECKUX
SBJICHUN ¥ HEOOXOAUMbIe (PU3UUECKHEe 3aKOHOMEPHOCTH;
— UCIOJIB30BaTh CXEMbl U CXEMAaTHUHbIE PUCYHKH U3YYEHHBIX TEXHHUYECKUX YCTPOWUCTB, U3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTHMYECKUX MPOIECCOB
MIPH PEIICHUN y4eOHO-TIPAKTHUECKUX 3a7a4; ONTUICCKUE CXEMBI JUISI IOCTPOCHHS H300paKEHUH B TUIOCKOM 3epKalie U COOMparolei JINH3E,
— MPUBOJUTH MPUMEPHI/HAXOAUTh MHPOPMAIMIO O MPHUMEpax MPAKTHUYECKOTO HCIOIb30BaHUS (PU3UYECKUX 3HAHWA B MOBCEIHEBHOW JXU3HU IS
obecrnieueHus Oe3omacHOCTH Tpu oOpamieHud ¢ TpudopaMyd M TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAaHEHUS 3I0pPOBbsi U COOJIOJCHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH CpeE;
— OCYILECTBJIATH NOUCK MHPOpMAIK (PU3UUECKOTO coiep kaHus B ceTu VIHTepHeT, caMOCTOSITENEHO POPMYIIUPYSI TOUCKOBBIHN 3allpoc, HAXOAUTh My TH
oTpeAeNeHus] JOCTOBEPHOCTH MOJYYEeHHOW HMH(OpMAalMd Ha OCHOBE MMEIOIIMXCS 3HAHUW U JOIMOJIHUTENbHBIX HCTOYHHMKOB, — HCIOIB30BaTh IPH
BBITIOJTHEHUH Y4EOHBIX 33/JaHUN HAYYHO-TIOMYJISIPHYIO JIMTEPaTypy (U3UYECKOro COAEp KaHMs, CIPaBOYHBIE MaTepHallbl, pecypchl cetu VHTepHeT;
BJIQ/IETh MIPHUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOM CHUCTEMBI B IPYTYIO;
— CO37aBaTh W MPEACTABIATh B NMHUCBMEHHOW M YCTHOH (popme cooOIeHus Ha OCHOBE MH(OpPMANHMK W3 HECKOIBKUX HCTOYHHKOB (DU3MUECKOTO
coJiepKaHusl, MyOJWYHO MPEACTABIATh PE3YJAbTAThl MPOCKTHOM WM HCCIENOBATEIBCKON JEATETbHOCTH; MPU  STOM TPAMOTHO HCIOJIb30BaTh
W3YYCHHBIN TOHATUHHBIA anmapar u3y4acMoro pasjenia (PU3MK{H U COIPOBOXKIATh BHICTYIUICHHE MPE3EHTAIMEH ¢ y4eTOM O0COOCHHOCTEH ayIuTOpUr
CBEPCTHUKOB.

I1l. TemaTnyeckoe nIaHMpPOBaHUE Y4eOHOIrO MpeaMeTa «(PU3nKa»

7 xkaacc (0a30Bblil YPOBEHb)

Hassanue pasnena, Temsl Kon-Bo yacos LHOP
Bcero KonTponbusle | JlabopaTopHbie
palboThI paloThI
1. ®usuka u €€ poib B MO3HAHWU OKPYXKAIOILIEr0 MUpa 7 4acoB 1 AKnacc
2. IlepBoHavanbHBIE CBEJICHUS O CTPOSHUH BEIIECTBA 13 yacos 1 1 https://uchi.ru
AKimace
3. JIBmkeHue U B3aMMOACHCTBHHI 27 4yacoB 1 5 SIKnacc
4. JlaBrieHre TBEPBIX TEJ, )KUKOCTEH 1 ra30B 21 gac 2 3 AKmacc
Hroro 68 5 9
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8 ki1acc (0a30BbIi YpOBEHBb)

HasBanue pa3nena, TeMbl Koi-Bo gacoB HOP
Bcero Kontponbneie | JlabopaTopHbie
paboThI paboThI
1. PaGoTa 1 MOIITHOCTh. DHEPTHUS 27 yacoB 1 1 Sknacc
2. TemuioBbIC SIBICHUS 41 gac 3 2 https://uchi.ru
Sknacc
Hroro 68 yacoB 4 3
9 kJ1acc nepBblii o 00y4eHHust
Ha3zBanue pazaena, TeMsl Kon-Bo yacos HOP
Bcero KonTponbusle | JlabopaTopHbie
paboThI paboThI
1. DnexTpuyeckue sIBJICHUS 31 vac 3) Axnacc
2. DJICKTPOMAarHUTHBIC SIBJIICHUS 7 yacoB 1 1 https://uchi.ru
HAxnacc
3. CBETOBBIE SIBICHUS 13 yacoB 1 2 Sknacc
4. MexaHUYECKHUE SIBIICHHSL. 17 wacoB 1 2 https://uchi.ru
HAxnacc
Hroro 68 yacoB 3 10
9 kaacc (BTOpoii rog o0yueHus)
Hassanue pasnena, Temsl Kon-Bo yacos LHOP
Bcero Kontponbnsie | IIpaktnueckue
paboThI paboThI
1. MexaHnnyeckue sBJICHUS 14 gacoB 1 1 HAxnacc
2. Mexanunueckue kojaeOaHus ¥ BOJTHBI. 3BYK 14 vacoB 1 1 https://uchi.ru
HAxnacc
3. DIEKTPOMAarHuTHOE TIOJIe 36 gacoB 1 1 Axnacc

24



https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main
https://uchi.ru/teachers/lk/main

4. KBaHTOBBIE SIBIICHUSA 34 gaca https://uchi.ru
Sxnacc

5. Ctpoenue u sBomtonus Beenennoi 18 yacoB HAxnacc

Hroro 102 yaca
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