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OBLIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA «®U3UKA»

®dusnka ABISCTCS CI/ICTCMOO6pa3yIOH_II/IM AJI1 €CTCCTBCHHO-HAYYHBIX y‘-Ie6HBIX npeaAMCTOB, ITOCKOJIBKY (I)I/IBI/IIICCKI/IC

3aKOHBI JIGKAT B OCHOBE IIPOIIECCOB M SBJICHUH, N3yIaeMBbIX XUMHUEH, OMOJIOTHEH, acTpOHOMHUEH U (pr3mdecKkoit reorpadueii,
BHOCHT BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTHHY MHpa, MPEIOCTaBIIeT Hanboee ssCHble 00pa3ibl MPUMEHEHHS] HAYYHOTO
METO/Ia TIO3HAHUS, TO €CTh CII0Cc00a MOJTYYCHHS JOCTOBEPHBIX 3HAHMIA O MUPE.

OpHa w3 TIABHBIX 337a4 (PU3UIECKOro 00pa3oBaHMS B CTPYKType oOIIero o0pa3oBaHUS COCTOUT B (hOPMHUPOBAHUHU

eCTeCTBCHHO-Hay‘IHOfI TpaMOTHOCTHU U UHTCPECA K HAYKE Y 06yqa}0mnx0ﬂ.

I/IBy'-ICHI/Ie (I)I/IBI/IKI/I Ha 0a30BOM YpPOBHE 1MpcArojarac€t OBJIaACHHUE  CICAYIOIIMMHU  KOMIICTCHTHOCTAMM,

XapaKTECPU3YIOIINMHU €CTCCTBEHHO-HAYUYHYIO T'PAaMOTHOCTD:

Hay'lH006’BHCH$[TI)}lBHeHI/I}l;

OLCHHUBATH U IIOHUMATb 0COOEHHOCTH Hay4YHOT'O MCCIICHOBaHMs, O HUHTCPIPECTUPOBATH JAHHBLIC U MCIIOJIB30BATh HAYUHBIC
AO0Ka3aTC/IbCTBA AJI IMOJYUYCHHA BHIBOJOB.

HEJU U3YUYEHUSI YUEBHOI'O IPEAMETA «®U3UKA»
Henmn m3yyenns ¢GU3NKA Ha YPOBHE OCHOBHOTO OO0IIEro oOpa3zoBaHUs ompeneieHbl B KoHIenum mpenogaBaHus

yueOHoro mpeamMera «Pusznka» B 00pa3oBaTeNbHBIX opraHuzanmsix Poccuiickoit denepanuu, peaaus3yromnX OCHOBHBIC
o0meoOpazoBaTeNbHBIE TPOTPAMMEI, yTBepXKIEHHON perrenneM Kosurermm MunncTepcTBa mpocBemieHust Poccuiickoit
®denepanmu (mpotokon ot 3 nexadpst 2019 r. Ne [IK-4pn). Hean uzyuyenus: pusnkm:

npuoOpeTeHre WHTEpeca W CTPEMJICHHS OOYy4YalomIMXCsl K HAyYHOMY HM3YYEHHIO MPHPOJBI, pa3sBUTHE HX
WHTEJUIEKTYANbHBIX U TBOPYECKHUX CIIOCOOHOCTEIH;
pa3BUTHE TPEACTABICHUH O HAayYHOM METOJE IMO3HaHUS W (QOPMUPOBAHHE HCCIEAOBATEILCKOTO OTHOIICHHUS K
OKPYIKAIOIIUM SBJICHUSIM;
(dbopMHpOBaHNE HAYYHOTO MHUPOBO33PEHHS KaK pe3yibTaTa M3y4YeHHS! OCHOB CTPOCHUS MaTepud M (QyHIaMEHTAIbHBIX
3aKOHOB (PU3HKH;
(bopMupoBaHHe MPECTaBICHU 0 POJM (HU3UKH U PAa3BUTHUS JPYTHX €CTECTBEHHBIX HAyK, TEXHHKU M TexHojoruii; O
pa3BUTHE TIPEIACTABICHUI O BO3MOXHBIX cepax Oymymieil mpodeCCHOHAIBHON NEATEIBHOCTH, CBSI3aHHON C (DM3UKOM,
MOATOTOBKA K JajibHEHIIIEMy OOYYEHHIO B TOM HAIlpaBICHHUH.

JlocTmkeHrne 3TUX 1enei mporpamMmbl Mo (U3MKEe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OOECTIEUMBAECTCA

pELICHUEM CIICAYIONIHNX 3a/1a4:

HpI/I06pCTCHI/IC 3HAHUU O JUCKPECTHOM CTPOCHUHU BEIICCTBA, O MEXAHUYCCKUX, TCIIJIIOBBIX, SJICKTPUYCCKUX, MAIrHUTHBIX U
KBAaHTOBBIX SBJICHUAX,

MpHOOpETEeHNEe YMEHUI OMUCHIBaTh U OOBSACHATH (M3NYECKHE SBICHUSA C HCIONB30BAHWEM IIOJyYeHHBIX 3HaHuWi; O
OCBOCHHE METOJIOB PEIICHHS MPOCTCUIINX PACUETHBIX 3a]1a4 C MCIIOJIb30BaHUEM (PU3UUECKUX MOJIENEH, TBOPUCCKUX U
MPAaKTUKO-OPUEHTUPOBAHHBIX 3a1a4;

pasBUTUC YMCHI/Iﬁ Ha6JIIOI[aTB MIPUPOJHBIC ABJICHUA U BBIIIOJHATH ONBITHI, Ha60paTOprIe pa6OTI)I 1 SKCIICPUMCHTAJIbHBIC
HUCCICA0BAHUS C UCITOJIb30BAHUCM U3MCPUTCIIbHBIX HpI/I60p0B;

OCBOeHHE TPUEMOB PabOTHI ¢ WHGpopMaIMeld (GUINUIESCKOro COICPKAHUs, BKIOYAs HHPOPMAIMIO O COBPEMEHHBIX
TOCTHKEHUAX (PU3UKHU, aHATH3 H KPUTHIECKOE OlleHUBaHUE WH(OPMAITHH;

3HAaKOMCTBO CO C(I)epaMH HpOCI)eCCHOHaHBHOﬁ JACATCIIBHOCTH, CBA3aHHBIMU C (I)I/ISI/IKOfl, U COBpECMCHHBIMHA
TCXHOJIOTUAMH, OCHOBAHHBIMHU HA JOCTHXKCHUAX (1)H3H‘IGCKOI71 HayKH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYEBHOM IIJIAHE

Ha u3yuenne ¢usnku (0a30BBIN YpOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHuUsl OTBOAUTCS 238 4acoB: B 7

Kiacce — 68 gacoB (2 yaca B Hezenio), B 8 kiacce — 68 1acoB (2 yaca B Hezeno), B 9 kitacce — 102 gaca (3 gaca B HeIemro).
[Ipennaraemslii B nporpamme 1o Gu3MKe HepeueHb Ja00paTOpHBIX paboT M OMBITOB HOCHT PEKOMEHIATEIbHbIN XapakTep,
YUHATENb JIelaeT BbIOOp MpOBEACHHS JTaOOpPaTOPHBIX pPabOT W OMBITOB C YYETOM WHAMBHIYaTBHBIX OCOOEHHOCTEH
00yYaroIuXcsl, CIIMCKA SKCIIEPUMEHTAIIBHBIX 3a/laHUH, PEIaraéMbIX B paMKaX OCHOBHOT'O FOCYJapCTBEHHOTO 3K3aMeHa
o (usuke.

COJEP)KAHUE YYEBHOI'O NIPEIMETA «®PU3UKA»
7 KJIACC

Pasneun 1. ®uznka u e€ posib B NO3HAHMHU OKPY’KAIOIIEro MUPa.

®uszuka — Hayka o mnpupoze. SABneHus npupoipl. PU3NUECKHUE SIBICHMS: MEXAHWYECKHE, TEIUIOBBIE, AJIEKTPUYECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.



Odusnveckne BenuuyuHBL. UM3Mepenwe ¢usnyecknx BenndynH. @Ousmueckue mnpubopbl. [lorpemHoCTh  HM3MEpEHHUI.
MexayHapoIHas CHCTEMa €IFHHII.

Kak ¢wusnka n apyrue ecrecTBeHHBIE HAYKH M3YYalOT MPUPOAY. EcTeCcTBeHHO-HAaydHBIH METOJ MO3HAHMS: HAOII0/IEHHE,
MMOCTAaHOBKA HAyYHOT'O BOMPOCA, BBIABIIKCHUE THITOTE3, SKCIIEPUMEHT 0 TIPOBEPKE THUIIOTE3, OOBSICHEHUE HAOIII0JaeMOTO
spnerns. OnucannepU3NIECKUXSIBICHUH ¢ ToMOIbloMoiene. Jemoncmpayuu.

1. MeXaHI/I‘ICCKI/IC, TEIUIOBEBIC, DJICKTPUYCCKHUE, MArHUTHBIC, CBETOBLIC ABJICHHS.

2. ®wusuueckue mnpuOOPHl W TMpoIEaypa MPSAMBIX HW3MEPCHHN aHAJOTOBBIM U MH(POBBIM MPUOOPOM.
Jlabopamopnviepabomut u onvimol.

Omnpenenenue LEHb! ISIEHUS KTl M3MEPUTEIBHOTO Ipubdopa.

N3mepenuepaccTossHU.

Uzmepenne 00bEMa JKUAKOCTH U TBEPIOTO TeTa.

OmnpenenenuepazmMepoBMabIXTeI.

W3mMmepenne TemnepaTypsl IpHA MOMOIIH KUIKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATYPHL.

IS A

[IpoBenenne nccnemnoBanusi MO NPOBEPKE TUMOTE3BI: AAJBHOCTD MOJNETA MIAPHUKA, MYIIEHHOIO TOPU30HTAIBHO, TEM
0oJbIrre, ueM O0ITbIIe BRICOTA MYyCKa.

Paznen 2. [lepBoHayajibHbIE CBeAeHHUN 0 CTPOEHUH BellleCTBA.
CtpoeHue BelecTBa: aTOMBI U MOJIEKYJIBI, UX pa3Mepbl. ONbITHI, JOKA3bIBAIOIIKNE JUCKPETHOE CTPOCHKE BEUIECTRA.

JBmkenne dacTtui BemiecTBa. CBS3b CKOPOCTH ABIDKEHHS YACTHIl C TeMIepaTypol. bpoyHoBckoe aBmkeHue, quddysus.
B3anMopeiicTBIE YacTHUIl BEIIECTBA: IPUTSDKEHUE U OTTAJIKUBAHHUE.

ATperaTHbIe COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, )KUAKOCTEH U TBEPABIX (KPUCTATUTUUECKUX) Tel. B3auMocBsI3p MexIy
CBOHCTBAMHU BEILIECTB B PAa3HBIX arperaTrHbIX COCTOSHHUAX W HMX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHeM. OcoOeHHOCTH
arperaTHbIX COCTOSIHUI BOJIBI.

Jemoncmpayuu.
1. HaGmroneHneOpoyHOBCKOTOIBMKEHUSI.
2.  HaOmopenuenuddysun.

3. HaGnmiomenuwe sBieHuid, OOBICHSAIOMIMXCA TMPHUTSHKCHHEM WM OTTAIKMBAHMEM YacTHUI[ BEIIECTBa.
Jlabopamopuviepadbomut u onvimol.

1. OueHka quamerpa aToMa METOJIOM PSIOB (C UCIIONIb30BaHNEM (oTorpaduii).
2. OnbITH IO HAOIIOJACHUIO TETUIOBOTO PACIIUPEHHS T'a30B.

3. OmnpITel 1O OOHAPYKEHUIO ACWCTBUS CHJI MOJICKYJSIpHOTO mpuTsDKeHus.  Pazmen 3. /IBuikenme u
B3aMMOJeiicTBHE TeJl.

Mexanndeckoe JBMxeHne. PaBHoMepHOe U HepaBHOMepHOe ABIKeHHe. CkopocTh. CpeHsisi CKOPOCTh MPU HEPABHOMEPHOM
IBIDKEHUH. Pacdy€r myTH U BpeMeHU IBHKEHUS.

SBnenne nHepunu. 3aKOH HHEpIMU. B3aumozeiicTBue Ten Kak NpUYMHa U3MEHEHUs CKOPOCTH JBM)KEHUS Tel. Macca Kak
Mepa uHepTHocTH Tena. [ImotHocTs BemiecTBa. CBA3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00hEMA BEIIECTBA.
Cuna xak xapakTepucTuka B3aumozeiictBua ten. Cuna ynpyroctw M 3akoH I'yka. M3MepeHHMe CHIIBI C MOMOIIBIO
TUHAMOMETpa. SIBleHue TATOTeHUS M cwia TsokecTd. Cuia TSDKECTH Ha JPyrux IoiaHeTax. Bec tema. HeBecomocTs.
CrnoxeHnue cui, HalpaBIeHHBIX 0 0HOW MpsiMoi. PaBHozaeWcTByomas cuit. Cunna TpeHus. TpeHne CKOIbKEHNsI U TPEHUE
mokost. TpeHue B mpupoie U TEXHUKE.

Jemoncmpayuu.

1. HaOmronenneMexaHNnueCKOrOIBKEHUSATEA.
N3mepeHnecKopoCTUIPSIMOITNHEHHOTOIBIKCHHUS.
Hab6mronennessBneHUSHHE PITHH.

HaGmoienne n3MeHeHns: CKOPOCTH TIPY B3aWMOISHCTBUH TEI.

gk own

CpaBHEHHE Macc [0 B3aUMOJECHCTBUIO TE.
6. CroxeHue CUII, HAPaBJICHHBIX 10 OJHOM NMpIMOK. JladopamopHviepatomol u onvimol.

1. Ompenenenre CKOPOCTH PAaBHOMEPHOTO JABIDKCHMSI (IIIApHKA B )KUIKOCTH, MOJIEITH JIEKTPUIECKOTO aBTOMOOMIIS ¥ TaK
Janee).

Onpenenenne cpeHeN CKOPOCTH CKOMBKEHHU OpyCcKa WITH IIapHUKa [0 HAKJIOHHOM MIIOCKOCTH.
OnpeneneHnerIoOTHOCTUTBEPIOTOTENA.

OnBITHL, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTD pacTshkeHHs (AedopManun) npy>KUHbI OT TPUIOKEHHON CHITBL.

ok~ oo

OHLITLI, JACMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPECHUA CKOJIBXKCHHUA OT BECA TC€JIa U XapaKTepa COIMPUKACAIOUINXCA
noBepxHocTeil. Pa3nen 4. JlaBjieHne TBEPABIX Tel, sKUAKOCTEH M ra3oB.

Jasnenne. CriocoObl yMEHBIIICHHUS M YBEJIIMYCHUS AaBiieHUs. [laBieHue raza. 3aBUCHUMOCTh JIaBJICHUS Ta3a OT 00bEMa,
Temrepatypsl. Ilepenada gapinenus TBEPILIMU TEIAMH, JKUIKOCTAMU U ra3amu. 3akoH [Tackast. [lTHeBMaTHIeCKHE MAITHHEL.
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3aBUCHMOCTh JaBJICHUSA )JKUIKOCTH OT FHY6I/IHI>I. FI/I,Z[I)OCTaTI/I‘-IeCKI/Iﬁ napanaokc. Coo6maromnec;1 COCYIBI. FI/I,Z[paBJ'H/I‘-IeCKI/IC
MCXaHU3MBEI.

AtMmochepa 3eman u atMocdepHoe HaBieHHE. [IpUYMHBI CYIIECTBOBAHUS BO3AYIIHOM 0000ukd 3emin. OmbIT
Toppuuennu. M3mepenune atMochepHOTo JaBIeHUs. 3aBUCUMOCTh aTMOC(EPHOTO AaBICHUS OT BBICOTHI HAJl YDOBHEM MODSL.
[TpuGops! Ui n3MepeHus aTMOc(hEepHOTO JaBIICHHS.

JleiicTBHe )XHIKOCTH 1 Ta3a Ha IOTPYKEHHOE B HUX Tello. BrITamknBaromas (apxumMeoBa) cuja. 3aKkoH Apxumena.
IInaBanueren. Bosgyxomnasanue. Jemoncmpayuu.
1. 3aBucHMOCTh JaBIIEHUS T'a3a OT TEMIIEPATYPBI.
. Ilepenada maBrneHMs KUAKOCTHIO U TA30M.
Coo0mIarmuecsicocyIbl.
I'mppaBnuyeckuinpecc.
[IposiBenuneneiicTBusiaTMochepHOT0JaBICHHS.
3aBUCHMOCTH BBITAIKHBAIOIIEH CIITBI OT 00BEMA MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH KUAKOCTH.
PaBeHCTBO BBITAJIKMBAIOIIECH CHUJIBI BECY BBITECHEHHOM KUAKOCTH.

O N U AW

VYcnoBue miuaBaHus TeJ: IUJIABaHHWE WM TOTPYXEHUE TEI B 3aBHUCHUMOCTHM OT COOTHOIICHHS IJIOTHOCTEH Tena u
JKHUIKOCTH.

Jlabopamopnviepabomut u onvimol.
1. HccnenoBanue 3aBUCUMOCTH Beca Teja B BOJE OT 00bEMa MOTrPpyKEHHON B KHUJIKOCTh YaCTH TeJa.
2. OnpenenieHue BHITAIKUBAIOIIEH CHIIBI, ICHCTBYIOIICH Ha TENO, MOrPYKEHHOE B XKUIKOCTD.,
3. IlpoBepka HE3aBUCHMOCTH BHITAKABAIOIIEH CHIIBI, IEHCTBYIOIIEH HA TENO B KUAKOCTH, OT MacChI Tela.
4

OnBITHL, IEMOHCTPUPYIOIINE 3aBUCHMOCTh BBHITAIKMBAIOIIEH CHIIBI, JEHCTBYIOIIECH Ha TENNO B )KHUIKOCTH, OT 00bEéMa
HOpr)KéHHOf/'I B )KMAKOCTBh 4YaCTH T€Ja U OT INIOTHOCTHU KUAKOCTH.

5. KoHcTtpynpoBanue apeomeTpa Wil KOHCTPYHPOBAHHE JIOAKH U ONpeAeeHue e€ rpy30mno bEMHOCTH.
Pazpnen 5. PaGora u MOIIHOCTB. JHEpPrus.
Mexannueckas pabota. MOIIHOCTE.

[IpocTbie MexaHHM3MBL: pbIYar, OJIOK, HAaKJIOHHAs IUIOCKOCTh. lIpaBuno paBHOBecust pbiuara. Ilpumenenue npaBuiia
paBHOBeCHSA pbluara K 0JIoKy. «3onoToe npaBuiio» MexaHuku. KIT/I mpocTeix MexaHu3moB. [IpocTeie MeXxaHU3MBI B OBITY U
TEXHUKE.

Mexanunueckas 3Heprusi. Kunernueckas v noTeHUuanbHas sueprust. IIpesparienie oqHOro BUga MEXaHMYeCKOM SHEPT U B
npyroil. 3aKOHCOXpaHEHUIHEPTHH B MeXaHuKe. /lemoncmpayuu.

1. IlpumepsIpocThIXMEXaHU3MOB. Jlabopamopuviepadomut
u onvimbol.
1. Onpenenenue pabOTHI CHUIIBI TPEHUS IIPH PABHOMEPHOM JBIKEHHH TeJIa N0 TOPU30HTAIBHOW TOBEPXHOCTH.
2. WccnenoBanueycnoBUiipaBHOBECHUSIphIYAra.
3. Hzmepenne KI1/l HakITOHHONIITIOCKOCTH.
4. H3ydeHue 3aKOHA COXPAHEHHUS MEXaHHUUYECKOH SHEPIHU.

8 KJIACC
Pa3nea 6. TenyioBbIe ABJIEHNA.

OCHOBHBIE ITOJIOKEHHS MOJ'IeKy.TIHpHO--KHHGTH‘IGCKOﬁ TCOpUU CTPOCHUS BCIICCTBA. Macca u pa3sMepbl aTOMOB U MOJICKYII.
OHI)ITI)I, IMOATBEPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MOHeKyHHpHO-KHHeTI/I‘IeCKOﬁ TCOpUHU.

Mogenu TBEPAOro, XKUAKOTO M Ta3000pa3HOro cOCcTOsIHUH BemtecTBa. Kpuctammueckue u amopgHsie Tena. OObsicHeHUe
CBOMCTB Ta30B, KUAKOCTEN M TBEPABIX TN Ha OCHOBE MOJIOXKEHHUI MOJEKYIIPHO--KMHETHUECKON Teopuu. CMauynBaHue U
KalHJUIApHBIE sBJIEHUs. TeloBoe pacllupeHne U CKaTHe.

Temmneparypa. CBsi3p TeMmmepaTrypbl CO CKOPOCTBIO TEIUIOBOTO IBMXKEHHs 4YacTHl. BHyTpenHsisi sHeprus. CrocoObl
W3MEHEHUS] BHYTPEHHEH DHEpTuu: TeIrulonepenada W COBEpIIeHHe padoThl. Bupl Temonepenadn: TEIUIONPOBOIHOCTS,
KOHBEKIIHS, U3ITy4YCHHUE.

KonmgecTBo TeioThl. Y IenpHas TEIIIOEMKOCTh BelecTBa. TeriooOMeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIIJIOBOTO
Oananca. [InaBnenne n oTBepAcBaHKE KPHUCTAUIMYECKUX BEIIECTB. YAeibHas TemyoTa miasieHus. [lapoobpasoBanue n
koHzaeHcanus. Vcnapenue. Kumenue. YpaenpHas Teruiora mapooOpazoBaHHs. 3aBHCHMOCTb TEMIIEPATypbl KHIIEHUS OT
aTMOC(EpPHOTo JaBJICHHS.

BnaxxnocTs Bo3ayxa.
DHeprus TOIUINBA. Y NeJbHas TETUIOTa CTOPAHHUS.
[punnumner padotel TermoBbix Asurateneid KI1/] rerosoro asurareins. TerioBbie ABUraTed U 3allIATa OKPYKAIOIIEH CPEIbl.
3aKOH COXpaHEHUs U MPEBPAIICHUS SHEPTUH B TEILIOBBIX IIPOLIECCaX.
4



Jlemoncmpayuu.
1. HaGnroneHneOpoyHOBCKOTOIBUKCHUSI.
Hao6monennennddysum.
HaGmronenue sSBieHU cMadYnBaHUS U KAWL PHBIX SBICHHM.
Hao:mroaeHne TerioBoropaciipeHUsTEN.
W3meHeHue naBieHus ra3a npu U3MEHEHUH 00bEMa U HAarpeBaHUH WITH OXJIXKICHUU.
[IpaBunan3MepeHUSITEMITEPATYPHI.
BuasiTerionepenayu.
OxJTaXIeHUETIPHCOBEPIIICHANPAOOTEHI.

© NGO~ wDd

HanCBaHI/Ie IIpu COBCPIICHUHA pa6OTI>I BHCIIHMMU CHJIAMMU.

=
o

CpaBHeHI/IGTGHJ'I0éMKOCTCpra3JlI/I‘IHLIXBeIIICCTB.

e
N

HabmronenuekuneHus.
Habnroenue mocTossHCTBA TEMITEPATYPHI TIPH TUTABJICHUH.
13. MoaenuTenioBbIX IBUraTEIEH.
Jabopamopnviepadbomot u onvimol.
OMBITHI MO OOHAPYKEHUIO JCHCTBHS CHIT MOJICKYJISIPHOTO MIPHUTSKESHUSL.
OnbITHI 10 BRIPALITUBAHUIO KPUCTAIJIOB [TOBAPEHHON COJIM MM caxapa.
OnBITHI 110 HAOJTIOICHUIO TETIJIOBOTO PACIIMPEHHS a30B, XKUAKOCTEH U TBEP/BIX TEJI.
OnpefeneHne NaBjIcHKs BO3yXa B OaJ/IOHE IMPHILA.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD JaBJICHUS BO3JIyXa OT €ro 00bEMa U HarpeBaHUs WIIN OXJIAXICHUS.

o kr~wbdrE

[IpoBepka THMOTE3BI IMHEHHONW 3aBHCHMOCTH JUITMHBI CTOJOWKAa JKHUAKOCTH B TEPMOMETPHYECKOW TPyOKe OT
TEMIIEPATYPHI.

~

Habnronenne naMeHeHus: BHyTPEHHEH SHEPTUU Tea B pe3yibTaTe TEIUIonepeadn U padoThl BHEITHHX CHIL.

o

Hccnenoanne sBIeHUS TETIOOOMEHA MTPH CMENIMBAHNH XOIIOIHOM U TOPSTIeii BOBI.

9. OmpeneneHre KONMWYECTBA TEIUIOTHI, IIOJIyYCHHOTO BOAOH HpPH TEMIO0OOMEHE C HarpeTblM MeETaUIMYeCKUM
LIMHIPOM.

10.0OnpeneneHneyaeTsHOUTEIIOEMKOCTHBEIIECTRA.
11.VccnenoBannenpoeccancapeHus.
12.0OnpeneneHUeO0THOCUTENIbHOMBIIAXKHOCTHBO3 Ty Xa.
13.0npenenenne yaeabHOHN TEMIOTHI TUIABICHUS JIbA.
Paspes 7. dnekTpnyeckne H MarHUTHBIC SIBJICHHS.

3J'I€KTpI/I3aI_II/I$I TCII. I[Ba poJa 3JICKTPHUICCKHUX 3apsaAd0B. BBaHMOﬂeﬁCTBHe 3apSKCHHBIX TCJI. 3akoH KYJ'IOHa (SaBI/ICI/IMOCTL
CHJIBI BSaHMOHeﬁCTBHH 3apsSKCHHBIX TEJI OT BEJIMYMHBI 3apsA10B U PACCTOSAHUA MEXKIY TeHaMI/I).

Onekrpuyeckoe Imoje. Hanmpsk€HHOCTH 3neKkTpudeckoro mnois. [IpuHIMO Cyneprno3uuuu 3JIEeKTpUYecKuX Tmonel (Ha
KayeCTBEHHOM YPOBHE).

Hocurenu snextpuueckux 3aps0B. DIeMEeHTapHbIN anekTpudeckuit 3apsaa. Ctpoenne aroma. [IpOBOJHUKY U JUAIEKTPUKH.
3aKOH COXPAHEHUS IIEKTPUUYECKOTO 3apsaa.

ONEeKTpUYeCKU TOK. YCIOBHS CYHIECTBOBAaHUS 3JEKTPUYECKOrO TOKA. VCTOYHHMKM MOCTOSHHOrO TOKa. JleHcTBuUs
3NIEKTPUUECKOT0 TOKA (TETJIOBOE, XUMHUECKOE, MAarHUTHOE). DIEKTPUUECKUN TOK B KHUAKOCTAX U Ta3ax.

3J'I€KTpI/ILI€CKa$I nenb. Cuja Toka. QHGKTpH‘ICCKOG HAIIPsS2KCHUC. COHpOTI/IBJ'IeHI/Ie IIPpOBOJHHKA. VnensHOE COIIPOTHUBJICHUC
BCIICCTBA. 3akon Oma AJId ydaCTKa LCIu. IlocnemoBaTtenbpHOC U napaui€IbHOC COCAMHCHNUE ITPOBOJHUKOB.

PaboTta 1 MOIIHOCTB AyIeKTpUYECKOro ToKa. 3akoH Jxoyns—JleHna. DIeKTpuiecKue mend U MOTPeOUTENH dIIEKTPUIECKO
sHepruu B 0bITy. KopoTkoe 3ambIkaHue.

[loctossHHBIe MarHUTHL. B3ammozeiicTBHe MOCTOSHHBIX MarHUTOB. MarHuTHoe moisie. MarautHoe mojie 3eMJId U €ro
3HaueHME [ )KM3HM Ha 3emute. OnbIT OpcTena. MarHuTHOE MoJie JIEKTPUUECKOro Toka. [IpuMeHeHne 31eKTpOMarHuToB
B TexHUKe. JleficTBre MarHUTHOTO TOJISl HAa MPOBOJHUK C TOKOM. DJIEKTPOIBHUraTeNh MOCTOSHHOTO TOKa. Vcnons30BaHme
JJIEKTPOJIBUTATENE B TEXHUYECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Omnertel @apanes. SIBieHue anexkTpoMaraHuTHOH mHAykuuu. [lpaBmio Jlenna. Dnextporeneparop. CriocoObl morydeHHs
AIIEKTPUIECKOI SHEPTUHU. DJICKTPOCTAHIIUHN HA BO3OOHOBIISIEMBIX HCTOUHUKAX SHEPTHH.

Hemoncmpayuu.
1.  Dnekrpuszanusren.
2. JlBa poja dIEeKTPUYECKHX 3apsJIOB H B3aMMOICHCTBUE 3apSIKEHHBIX TEJI.
3. VYCTpoWcTBO U JACHCTBUEIIEKTPOCKOIIA.
4, OIEeKTPOCTATHICCKASTMHTYKITHS.



5. 3aKOHCOXpPaHCHUSDIIEKTPUUCCKUX3APSIOB.

6. IIpOBOTHUKHU U TUAIICKTPHUKHU.

7.  MogaenupoBaHUe CUIOBBIX JIMHUHN 3JICKTPHUYECKOTO ITOJIS.

8.  HCTOYHMKMTIOCTOSTHHOTOTOKA.

9 JeCcTBUSARIEKTPUUECKOTOTOKA.

10. DNEeKTPUYCCKUNUTOK B KUIAKOCTH.

11. Ta3zoBbliipa3ps.

12. H3MepeHHeCUIIBITOKAaaMIIEPMETPOM.

13. H3mepeHHEIIEKTPHIECKOTOHANPSKCHUSBOIBTMETPOM.

14. Peocrar ¥ MarasMHCONPOTHUBIICHUM.

15. B3aumoJIeHCTBHENIOCTOSHHBIXMArHUTOB.

16. MoaenupoBaHue HEBO3MOXKHOCTH Pa3JICICHUs MOJIOCOB MarHUTA.

17. MopenupoBaHie MarHUTHBIX TTOJIEH TOCTOSTHHBIX MarHUTOB.

18. OmnseritDpcrena.

19. MarautHoenoaeToKa. IIeKTPOMarHur.

20. JleficTBHE MarHMTHOT'O IOJIS HA IPOBOJHUK C TOKOM.

21. DeKTpOABHUraTeIbIOCTOSHHOTOTOKA.

22. HccnenoBaHUCSBICHUAAICKTPOMAT HUTHOMMHTYKIIHH.

23. Omnsrtei®apanes.

24. 3aBUCHUMOCTb HaNPaBJICHHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHIA €r0 BOSHUKHOBCHUSI.

25. DNeKTporeHepaTopPHOCTOSTHHOTOTOKA.
Jlabopamopnviepadbomut u onvimol.
OmnBITHI 10 HAOIOACHUIO ANEKTPU3ALUH TeJl MHAYKIUEH U TIPU COMPUKOCHOBEHHH.
UccnenoBanue neicTBUS 37EKTPHUUECKOTO OIS Ha MPOBOAHUKH U TUIJICKTPHUKH.
CO6opka u mpoBepka padOTHI IJIEKTPUIECKON ETIH ITOCTOSHHOTO TOKA.
W3mepenne u peryanpoBaHHe CHITBI TOKA.
Wzmepenne u perynmupoBaHUCHATPSKCHHS.

ok wdE

HccnenoBanne 3aBUCHMOCTH CHIIBI TOKA, UIYIIETO Yepe3 Pe3UCTOp, OT COMPOTHUBIICHHS PE3UCTOPA U HAMIPSHKCHHS HA
pesucrope.

7. OHBITBI, ACMOHCTPUPYIOHIUEC 3aBUCUMOCTD 3JICKTPUYCCKOr0 COIMPOTHUBJICHUA NPOBOJHUKA OT €ro MJIMHBI, IJIOMIaan
MOIMCPEYHOI'0 CCUCHUA U MaTepUalia.

8. IlpoBepka mpaBuIia CIOKEHHUS HAMPSHKEHUN TIPU TTOCTIEIOBATEIFHOM COSTUHEHHH JABYX PE3UCTOPOB.
9. TIpoBepka mpaBuiIa AJisl CUIIBI TOKA MTPU TapaJlIeIbHOM COCMHEHUH PE3UCTOPOB.

10.Onpenenenne paboThI AIMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTop.

11.0Omnpenenenne MOIIHOCTH JEKTPUIECKOTO TOKA, BBIACISIEMON Ha PEe3UCTOPE.

12 .ViccnenoBanue 3aBUCHMOCTH CHITBI TOKA, HAYIIETO Yepe3 JIAMITOUKY, OT HAIIPsDKEHUS Ha Hell.
13.Onpenenenne K11/ HarpeBares.

14 ViccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS ITOCTOSTHHBIX MarHUTOB.

15.M3yueHrie MarHUTHOTO TIOJIsI TOCTOSIHHBIX MAarHUTOB TIPH WX 00BETUHEHNUH U Pa3JICIICHHH.
16.VccnenoBanme NEeHCTBHS AIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17.0HLITLI, ACMOHCTPUPYIONIUEC 3aBUCUMOCTL CHJIbI B33,I/IMO,Z[€I>'ICTBI/I$I KaTyIIK1 ¢ TOKOM W Mar’HvuTa OT CHUJIbI TOKa U
HaIrpaBJICHUA TOKA B KaTYIIKE.

18.M3y4eHne feiicTBISI MArHUTHOTO TIOJISI HAa TIPOBOJHUK C TOKOM.
19.KonctpynpoBanue 1 u3ydeHre paboTbl AIEKTPOABUTATES.
20.M3mepenne KI1/] anekTpoBUraTebHOINYCTAHOBKH.

21.0n0bITEI 110 HCCIICIOBAHUIO SIBJICHHUS 3JCKTPOMArHUTHOH WMHIYKIMH: HCCIICJOBAHUE HW3MEHCHHWHA 3HAYCHHS U
HaNpaBJI€HUS UHIYKIIMOHHOTO TOKA.

9 KJIACC
Pa3nen 8. Mexannuyeckue siBJeHHUS.

Mexannyeckoe nBHxkeHHE. MarepuanbHast Touka. CucreMa orcuéra. OTHOCHUTENBHOCTh MEXAHWYECKOIO JIBHKECHMUSL.
PaBHOMepHOE psMonuHeiiHOe nBKeHNe. HepaBHOMepHOE npsiMonuHeHoe ABmkeHne. CpeHss 1 MTHOBEHHAs CKOPOCTh
Tella IIPY HEPAaBHOMEPHOM JABUKCHUU.



Yckopenue. PaBHOyckopeHHOE npsiMoNuHeHOe BrxkeHne. CBoOoaHOE maseHre. OnbIThl ["amues.

PaBHOMepHOE nBMKEHHE TIO OKpYKHOCTH. [leprnon u yacTora oOpanienus. JIuHeiiHas 1 yriioBasi CKOPOCTH.
HenTpocTpeMUTEIBHOE YCKOPEHHUE.

ITepsriit 3akon Herotona. Bropoit 3akon HetotoHa. Tpetnii 3akod HetoToHa. IIpuHIIMNI Cynepno3uivy CUll.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: crijla TPEHHS CKOJNBKEHUS, CUIIa TPEHUS TIOKOS, IPYTHe BUIBI TPEHUSI.

Cuta TSHKECTH M 3aKOH BCEMHUPHOTO TATOTEHH. Y CKOpeHne CBOOOIHOTO TaaeHus. J[Brkenue mianet Bokpyr Connia. [Tepsast
KOCMHYECKasi CKOPOCTh. HeBeCOMOCTE U Meperpy3KH.

PaBHOBecHe MaTepruaabHOM TOUKH. AOGCOMIOTHO TBEPIOE Tell0. PaBHOBEcHE TBEPAOTO Teja ¢ 3aKPEIIEHHOW OCBHIO BpaICHUS.
MowmenT cunbl. LleHTp TskecTH.

Nmnynsc Tena. U3menenne umirynbea. MiMimynbe cuutbl. 3aKOH COXpaHEHUS UMITYIIbCa. PeakTHBHOE IBIKEHUE.

Mexanndeckas paboTa U MOIIHOCTh. PaboTa cuit TskecTH, ynpyrocty, Tpeaus. CBs3b sHeprun U paboTsl. [loTeHnmanpaas
SHEPrus Teja, MOJHATOrO Ha/l MOBEPXHOCTHIO 3eMid. [loTeHIMampHAsS SHEPrusl CKATOU MIPY KHUHEI.

Kunetndaeckas sueprus. Teopema 0 KHHETHYECKOM SHEPTHH. 3aKOHCOXpaHECHUIMEXaHHIeCKOWdIHepTHH. /Jemoncmpayuu.
Habmonenne MexaHn4uecKoro IBMKEHUS Tella OTHOCHUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHUE ITyTeHl U TPACKTOPUM TBUKEHUS OJHOTO U TOTO K€ TeJa OTHOCUTEIBHO PA3HBIX TEN OTCUETA.

N3mepenne cKopoCcTH U YCKOPEHHUSI IPSMOTMHEHHOTO JBUKCHUSL.
HccnenoBannenpru3HakoBpaBHOYCKOPEHHOT OIBIKEHHUSL.

Habmoienne nmkeHHs Tela o OKPYKHOCTH.

o krwbdrE

HaOnronenne MeXaHUYECKUX SBICHUH, MPOUCXOIAIIMX B cHucTeMe oTcuéra «Tenmexka» Tpu e€ paBHOMEPHOM U
YCKOPEHHOM JIBMDKEHUHM OTHOCUTEIILHO KaOWHETa (DU3UKH.

7. 3aBUCHMOCTH YCKOPEHUS TeJla OT MACCHI Tela U ICUCTBYIOMIEH Ha HETO CHUIBL.

8. HaOmioneHne paBeHCTBA CHIT TIPH B3aMMOICHCTBUU TEII.

9. M3meHeHue Beca Tella IPH yCKOPEHHOM JIBUKEHUH.

10.ITepenada uMiysbca Ipy B3aUMOICHCTBUM TEIN.

11.TlpeobpazoBaHust SHEPTHH IIPH B3aNMOJIEHCTBHHA TElL.

12.CoxpaneHnue UMIy/Ibca IPH HEYIIPYTOM B3aUMOZICHCTBHH.

13.CoxpaHeHne UMIyJbca pH a0COMIOTHO YIIPYTOM B3aUMOJICHCTBUH.

14.HaOntoieHuepeaK TUBHOT OJIBHIKCHUSI.

15.Coxpanenne MexaHU4IeCKOH SHEPTUHU IPU CBOOOTHOM TTa/ICHUH.

16.CoxpaHeHue MeXaHU4ECKOW SHEPrUH MIPU ABMKECHUH TeJIa TOA ACHCTBUEM IPY>KHHBI.
Jlabopamopnviepabomul u onvimol.
KonctpynpoBanue Tpakra A pa3roHa U AajJbHEHIIEro paBHOMEPHOTO ABM)KEHUS IIAPUKA WU TEJIEKKH.
Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHUS OpyCKa MM JIBMXKEHUS IIapHKa [0 HAKJIOHHOM TUIOCKOCTH.
Omnpenenenue yCKOpEeHUs TeJla IIPU PaBHOYCKOPEHHOM JBMKEHUH 10 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITYTH OT BPEMEHU IIPH PABHOYCKOPSHHOM JIBIDKEHHU 0€3 HauaJlbHOH CKOPOCTH.

RN -

[IpoBepka rumoTe3sl: €CIIU IPU PABHOYCKOPEHHOM JIBHXKEHHH 0€3 HauaJIbHOM CKOPOCTH IMYTH OTHOCSATCS KaK PsiJi HEYETHBIX
YHUCEIl, TO COOTBETCTBYIOIME TPOMEKYTKHA BPEMEHN OIMHAKOBBI.

HCCHeI{OBaHI/Ie 3aBUCUMOCTHU CHUJIbI TPECHUA CKOJIBXKXCHHA OT CHUJIbI HOPMAJILHOT'O JaBJICHUA.
Onpenenennexo3GuireHTaTPEHUSICKOIBKECHHUS.
OnpeneneHueKECTKOCTUTIPY KU HBI.
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Onpenenenne pabOTHI CUITBI TPEHUS TTPH PABHOMEPHOM JIBHKEHHH TeJa TI0 TOPH30HTAIBHOHN MOBEPXHOCTH.
10.Onpenenenue padboOThI CUIIBI YIIPYTOCTH HPHU TOABEME IPy3a ¢ UCIOIB30BAHUEM HETOBUKHOTO U ITOIBHIKHOTO OJIOKOB.
11.M3yueHne3akoHaCOXPaHCHUSIHEPTUH.

Pa3znen 9. Mexanuueckne K0Je0aHUs H BOJIHBI.

Konebarensnoe nBmxeHrie. OCHOBHBIE XapaKTEPUCTHKH KOJECOAHWIA: MEpHOJ, 4acToTa, aMIUIUTyIa. MaTteMaTudecKuil u
NPYKUHHBIN MasTHUKY. [IpeBpalieHre sHepruu mpu KojaeOaTeIbHOM JBIKEHHH.

3aryxaromue kKoneOanus. BerHykaenusie konebanms. Pesonanc. Mexanmdeckue BoiaHBL. CBOWCTBA MEXaHMYECKUX BOJIH.
[IpononbHbIe U TONIEpEYHBIE BONHBL. JJIMHA BOJIHBI U CKOPOCTh €€ pacmpocTpaHeHusl. MexaHnyecKrue BOJHBI B TBEPAOM
TeJe, CCHCMHUYECKHE BOJIHBI.

3Byk. [')poMKOCTh 3ByKa 1 BhIcoTa ToHAa. OTpaskeHue 3Byka. MH(pa3Byk u ynbpTpa3ByK.
Jemoncmpayuu.

1. HaGmiogenue koneOaHui Tel MO JEHCTBUEM CHITBI TSDKECTH M CHIIBIL YIIPYTOCTH.

2. HaGmronenue xonebaHuii Tpy3a Ha HUTH U HA MPYKHUHE.

3. HaOmronenue BBIHYX/ICHHBIX KoJieOaHMI U pe30oHaHca.



4. PacnpocTpaHeHre MPOAONBHBIX U IONEPEYHBIX BOJH (Ha MOJIEINN).

5. HaOmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT 4aCTOTHI.

6. AKyCTHYECKHIPE30HaHC.
Jlabopamopnviepabomut u onvimol.

Omnpenenenue 4acTOTHI U IEPUOIA KOJIEOaHUH MaTEMaTHIECKOTO MasiTHUKA.

Omnpenenenue 4acTOTH U MEPUOJIA KOJIEOaHUH MPYKUHHOT'O MasTHHUKA.
HccnenoBanre 3aBUCUMOCTH MEPHOJIa KOIEOaHUH MOIBEIIEHHOTO K HUTH TPy3a OT JJTMHbBI HUTH.
HccnenoBanne 3aBUCUMOCTH MEpUOJia KOJIEOAHUH MPYKUHHOTO MasiTHUKA OT MacChl Tpy3a.
[IpoBepka He3aBHCUMOCTH NIepHOa KoJlebaHuil rpy3a, TOABELIICHHOTO K HUTH, OT MacChl Ipy3a.

ook wnE

OHI)ITI)I, ACMOHCTPUPYIONIUEC 3aBUCUMOCTL II€puoaa KoJie0aHuit IMPYXXUHHOTO MasATHHKA OT MAacCChl I'py3a U JKECTKOCTHU
IIPY>XUHBI.

7. V3mepeHneyCKOpEeHUsICBOOOTHOTOTIaICHHSI.
Pa3nen 10. DneKTpoMarHuTHoOE MoJjie U 3J1eKTPOMArHUTHbIE BOJIHBI.

BHCKTPOMBFHI/ITHOC II0JI€C. 3J'IeKTpOMaFHI/ITHI)Ie BOJIHBI. CBOMCTBA OJICKTPOMArHMTHBIX BOJIH. [Ixama QJICKTPOMArHUTHBIX
BOJIH. Vcrionp3oBanue QJICKTPOMAariMTHBIX BOJIH IJIA COTOBOM CBSI3H.

OnexkTpoMarHuTHas npupoza csera. CkopocTh cBeTa. BoHOBBEIE CBONCTBa CBETA.
Hemoncmpayuu.

1. CoiicTBasIeKTPOMATHUTHBIXBOJH.

2. BonHoBblecBoiicTBacBeTa.

Jabopamopnsviepadomut u onvimol.

1. H3yueHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMJIBHOIO Teie(hOHa.
Pa3nea 11. CBeToBble sIBJEHHUS.

JlyueBast monmens cBeta. Mictounuku ceta. [lpsimonuneiinoe pacupocTpanenue ceeta. 3armenus Connna u Jlyasl. OTpakenue
cgerta. [110ckoe 3epkarno. 3akoH OTpaKeHUs CBETa.

[Ipenomnenue cBera. 3akoH mpenomicHusi cBera. [loJHOEe BHYTpeHHee OTpakeHHE cBeTa. lcmosb30BaHHE MOJIHOrO
BHYTPCHHETO OTPAKCHUSA B OITUYCCKUX CBECTOBOAAX.

JIunza. Xox nyuedt B mua3e. OnTHYeckas cuctema (oToarnapara, MUKPOCKOIA U TeJIecKona. ['J1a3 kak onTudeckasl CucteMa.
BruzopykocTs 1 1aTbHO30PKOCTS.

Pasnmoxxenue Oenoro ceera B crnekrp. Omnbitel HbtoToHa. CriokeHHME CHEKTpaidbHBIX I[IBETOB. Jlucmepcusicrera.
Jemoncmpayuu.

[IpsiMonuHeHOEpacOpOCTPAHEHUECBETA.

OtpaxeHnuecBera.

[Tomygyenue m300paxeHNi B INIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
[Ipenomnenunecera.

OnTHueCcKUICBETOBO/I,.

Xon myder B coOuparomieit TuH3e.

Xox Jiydel B pacCEeuBaroILEeH JIMH3E.

[ony4enue n3o0paskeHHIA C TOMOILBIO JINH3.
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. IlpuHuun peiictBus doroanmnapara, MUKPOCKOIA U TEJIECKOIIA.

10.Mopnenbsriasa.

11.Pa3nosxeHue OSJIOro CBETa B CIIEKT.

12.TToyuenne 6e10T0 CBeTa MPH CIIOKEHUU CBETA PA3HBIX [[BETOB.
Jlabopamopnviepadbomut u onvimol.

HccnenoBanre 3aBUCHMOCTH yTJia OTPaKEHUS! CBETOBOTO JIy4a OT YIJla MafeHusl.
N3ydenne xapakTepruCTHK H300paKEHUS MPEAMETa B INTIOCKOM 3epKale.
HccnenoBanne 3aBUCHMOCTH YTJIa IPEJIOMIICHHUS CBETOBOTO JIyda OT yTJIa MaJeHNs Ha TPAHHIIE «BO3TYyX—CTEKIION.
[ony4enue n3o0paskeHHUi C MOMOILBIO COOMPAIOLIEH JINH3BI.

Omnpenenenue HOKYCHOTO pacCTOSIHUSL M ONITUYECKOW CHIIBI COOMPAIOLIEH JIMH3HI.
OMBITHI 1O Pa3IOKEHHIO OETIOT0 CBETa B CIIEKTP.

No U~

OHI)ITI)I 110 BOCHpI/ISITI/IIO oBETa HpeJIMeTOB HpI/I nux HaGHIOJIeHI/II/I qepes IIBETOBBIC (1)I/IJ'ILTpLI.
Pa3nen 12. KBanTtoBble IBJICHHUS.

Omneitel Peszepdopaa u mnanerapuas Mmozens aroma. Monens aroma bopa. Hcmyckanue u orsormieHue cseta aToMmoM. KBaHTEI.
JInHeliyaTsle CIEKTPBL.



PamnoaktuBHOCTE. Anba-, OeTa- U ramma-uznydenus. CTpoeHHe aTOMHOTO siiapa. HykIloHHas MoAenh aTOMHOTO sjpa.
N3otonsl. PagroakTrBHbIE npeBpaiieHus. Ilepuoa nonypacnana aTOMHBIX g1€p.

SAnepuble peaknun. 3aKOHBI COXPAHEHHsSI 3apSI0BOTO W MAacCOBOTO YHCEN. DHEPTHs CBSI3U aTOMHBIX sizep. CBA3b Macchl U
sHepruu. Peakiuu cunresa u neiaenus saep. Mcrounuku suepruu ComaHua U 3BE31.

Snepnast sHepretuka. [IeHcTBUS paiMOaKTUBHBIX U3IYyYCHUN Ha KUBBIC OPTraHU3MEI.
Hemoncmpayuu.

CrieKTpBIM3TydeHHs U TMOTJIOMICHHS.

CrieKTpBIpa3IMYHBIXTa30B.

CnexTpBoopoaa.

Hab6mronenue TpekoB B kamepe BuiibcoHa.
PaboTracuéTunkanOHN3UPYIOMUX U3y dSHHUH.

I A

Perucrparius uzmydeHus MPUPOJTHBIX MUHEPAIOB U MPOYKTOB,

Jlabopamopnuviepadbomul u onvimol.

1. HaGmofieHne CIUTOIIHBIX U TMHEWYATHIX CIICKTPOB U3TYUCHHUSL.

2. HccnenoBaHue TPEKOB: H3MEPEHUE SHEPTUHU YACTHUIIBI IO TOPMO3HOMY Iy TH (110 poTorpadusam).

3. H3mepennepaanoakTHBHOTO(OHA.

IloBTOpUTEIHHO-00001IAIOIUI MOYJIb.

[ToBTOpUTETHHO--0000IAIOIINE MOYINb MpeTHA3HAYCH JUIS CUCTEMAaTH3alluKd U 0000IIEHHsI TIPEIMETHOTO CO/ICPKaHHS U
OTBITA JICATSIHLHOCTH, MPUOOPETEHHOTO TPU HM3YYCHHH BCErO Kypca (HU3UKH, a TAKKe JUIS MOJrOTOBKH K OCHOBHOMY
roCyIapCTBEHHOMY 3K3aMeHY 0 (PU3MKE JIIsl 00YyUaIOIIUXCs, BRIOPABIINX STOT YYCOHBIH MpeIMeET.

IIpn wn3yyeHUM IAHHOTO MOAYJS PEAIU3YIOTCS U CHUCTEMATHU3UPYHOTCS BHUABI JEATEIbHOCTH, HAa OCHOBE KOTOPBIX
obecreynBaeTcs TOCTH)KEHHE MPEIMETHBIX W METANPEIMETHBIX IUIAHUPYEMbBIX PE3yabTaTOB OOYYEHUS, (OpMUPYETCS
€CTCCTBCHHOHAYUYHAAT PAMOTHOCTL: OCBOCHUC HAYYHBIX METOA0B UCCJICAOBAHHNA ABJICHUN NMPHUPOJALI U TEXHUKH, OBJIAJCHUC

YMEHUSIMH OOBSICHATH (PU3UUECKHUE ABJICHUS, IPUMEHSIS TTOJTyYeHHbIEC 3HAHUS, PEIIaTh 3a1a41, B TOM YHCJIe KaYeCTBEHHbIC

U 3KCIIepUMEHTAJIbHBIE.

[IpuHOUNIUANTBEHO NESITENBHOCTHBIN XapaKkTep JAaHHOTO pa3lieNa peann3yercs 3a CU€T TOT0, YTO O0YJaroLIHecs BBITOIHIIOT
3aJjaHusl, B KOTOPBIX MM MpeJiaraeTcs: Ha OCHOBE MOJMYYCHHBIX 3HAHWW pacro3HaBaTh U HAYYHO OOBICHATH (U3NUECKUE
SIBJICHUS B OKPY)KAIOLIeH NPUPOIE U MOBCEAHEBHON JKU3HH;

WCIIOJIb30BaTh HAyYHbIC METOJbI HCCIECAOBAHMSA (PU3NYECKUX SIBICHUN, B TOM YHCJE U MPOBEPKH THIIOTE3 U IOITYyYCHHS
TEOPETUUECKUX BBIBOJIOB;

OOBSICHATH Hay4HBIE OCHOBBI HauOojee BaXKHBIX NOCTIKEHHH COBPEMEHHBIX TEXHOJIOTHIl, HAapuUMep, MPaKTHYECKOIO
WCTIOJIb30BaHMS Pa3InYHBIX MICTOYHUKOB SHEPTUH Ha OCHOBE 3aKOHA MIPEBPALICHUS U COXPAHEHUS BCEX U3BECTHBIX BHIIOB
SHEPTHH.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHUA
Uzyuenne ¢u3MKM Ha YPOBHE OCHOBHOIO O0mIEro 0Opa3oBaHMs HANpaBIEHO Ha JOCTIKEHHWE JIMYHOCTHBIX,
MeTaNpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeNbHBIX PE3yIbTaTOB.

B pesynabrate usydeHuss (U3MKM Ha YPOBHE OCHOBHOTO oOmiero oOpaszoBaHusi y oOydaromierocsi OyayT
c(OpMHPOBaHBI CIIETYIOIIHE JINIYHOCTHBIC PE3yIbTAThI B UaCTH: 1) HATPHOTHYECKOTOBOCTIMTAHMA:

- IPOSIBJIICHUE MHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKON (PM3NUECKON HAYKH; - HEHHOCTHOE OTHOIICHHUE
K JOCTHKEHHSIM POCCHUICKHX YUEHBIX--(DU3UKOB; 2) IPakAAHCKOr0 U 1YXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

- TOTOBHOCTh K aKTHBHOMY YYacTHIO B OOCYXJE€HHH OOIIECTBEHHO3HAYMMBIXH 3THUECKHUX NpOOJIEeM, CBS3aHHBIX C
MPaKTUIECKUM MMPHUMEHEHHUEM JTOCTIDKCHUN (QU3HKH;

- 0CO3HaHME BaXKHOCTH MOPAJIbHO--3THYECKUX MPUHIUIIOB B JESTEIBHOCTH YYEHOTO;

3) 3¢TeTHYEeCKOTOBOCITMTAHUS

- BOCTIPUSITHE 3CTETHYECKUX KAdeCcTB (HM3MYECKONH HayKu: €€ TapMOHHUYHOTO MOCTPOCHUS, CTPOTOCTH, TOYHOCTH,
JTAKOHUYHOCTH; 4) HEHHOCTMHAYYHOTOIIO3HAHMS:

- OCO3HAHHE IICHHOCTH (DU3MYECKO HAyKH KaKk MOIIHOTO WHCTPYMEHTA IMO3HAHWS MHpPA, OCHOBBI Pa3BUTHSI TEXHOJIOTHH,
BaYKHEHIIEH COCTABIIAIONIEH KYIbTYpBI;

- pa3BUTHE HAYYHOI JTI0003HATEIHPHOCTH, MHTEPECA K HCCIIEIOBATEIHCKON A TeTFHOCTH;

5) popMupoBaHuA KYJbTYPbI 310POBbSI H IMOLUMOHAIBHOTO 0JIATOMOIYYHs:

- OCO3HaHME LIEHHOCTH 0e30MacHoro oOpas3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHpE, BaXKHOCTH IPaBHII
0e301acHOro TMOBEJICHUSI Ha TPAHCIIOPTE, HA JIOPOTax, C IEKTPUYECKUM H TEIUIOBBIM 00OpYJOBaHHEM B JIOMAITHHX
YCIOBHUSAX; CPOPMUPOBAHHOCTE HaBbIKa pedIeKcHu, TPU3HAHNE CBOETO IpaBa Ha OIIMOKY M TaKOI'o )K€ MpaBa y Apyroro
YeII0BEeKa;



6) TPY10BOrOBOCTIMTAHMS

- aKTUBHOE y4YacTHE B PEIICHUHM MPAKTHYCCKUX 3a7ad (B paMKaxX CEMbH, 00pa30BaTelbHON OpraHU3allid, TOpoa, Kpas)
TEXHOJOTHYECKON M COIMAaJIbHOW HANpPaBICHHOCTH, TPEOYIOIUX B TOM YHUCIe U (U3NYCCKUX 3HAHUH;, - WHTEpeC K
MPAKTUYECKOMY HU3yUCHHUIO POQPECCHi, CBA3aHHBIX ¢ (DU3UKOM;

7) 3K0JI0THYEeCKOTOBOCIIUTAHUSA

- OpUCHTAIMS Ha IPUMEHEHUE (DU3MUYSCKUX 3HAHUH JUIS PelIeHHs 3a7ad B 00JACTH OKPYXKAOIICH Cpelibl, TUITAHUPOBAHUS
MTOCTYIIKOB M OIICHKH WX BO3MOXKHBIX IOCIEACTBUN ISl OKPYXKAIOWIEH Cpensl; - OCO3HAHWE TII00aIhbHOTO Xapakrepa
AKOJIOTHYECKUX MIPOOJIEM U ITyTeH X PELICHUSI,

8) ajanTanuy K M3MEHSIIOIMMCS YCJIOBUSIM COLMAIBHOM M IPMPOIHOIi cpeabl:

- HOTpC6HOCTI> BO B3aUMOJICHCTBUH IIPpU BBIMIOJIHCHUN I/ICCJ'IGILOBaHI/Iﬁ " IIPOCKTOB (1)1/1314‘1601(0171 HaIpaBJICHHOCTH, OTKPLITOCTH
OIBITY U 3HAHUAM JPYTUX;

- IIOBBIICHUE YPOBHSA CBOEH KOMIIETEHTHOCTH YEpe3 MPAKTUICCKYIO NEATCIBHOCTD,

- MOTPEeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHMIA, B TOM YHUCIIC (OPMYIHPOBATH WJCH, MOHSITHS, TUIOTE3bI O (hU3HUSCKUX
00BbEeKTax U SIBICHUIX;

- 0CO3HaHHE AeUIINTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH B 001acTH (DU3UKH;
- IJIJAHUPOBAHHUE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (DH3UUCCKUX 3HAHMUIA;

- CTpeMJICHUE aHATTU3UPOBATh U BBISBISATH B3aUMOCBSI3U IPUPO/IbI, O0IIECTBA U SKOHOMUKH, B TOM YHCJIE C UCIIOIB30BAHUEM
(hHM3UdecKuX 3HAHMIM;

- OIICHKA CBOMX JCUCTBUI C yU4ETOM BIIHSIHUS Ha OKPYIKAIOIIYIO CPE/y, BOBMOKHBIX TTI00abHBIX TIOCIEACTBUH.

METANPEIMETHBIE PE3YJIbTATbBI

B pesymnprare ocBoeHUs mporpamMmsl 1Mo (U3MKe Ha ypOBHE OCHOBHOTO 0O0IIEeTro oOpa3oBaHWs y oOydaromierocs OymyT
copMHpOBaHbl MeTampeIMeTHbIE Pe3yJbTaThl, BKIIOUYAIONIME ITO3HABATEIbHBIC YHUBEpCAbHBIE YUeOHBIE NEHCTBUS,
KOMMYHHKATUBHbIE ~yHUBEpCAIbHbIE YydeOHBIC JEHCTBUS, pETryIATHBHBIE YHHUBEpCAJbHbIC y4eOHbIE JEHCTBUSL.
IMo3naBaTeabHbIe yHUBEPCAJIbHBIE YUeOHbIe AeiicTBUs Ba3oBhle joruueckue aeicTeus:

* BBISIBJISITH M XapaKTepU30BaTh CYIIECTBEHHbBIE MPU3HAKA OOBEKTOB (SBICHU);
* YCTaHABJIMBATh CYLECTBEHHBIN NPU3HAK KJIacCU(UKALUU, OCHOBaHHUS AJ1s1 0000IIEHHUS U CPaBHEHNS;

* BBISIBJISITh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B PACCMATPHBAEMbIX (aKTax, MTaHHBIX W HAOIIOJCHHUSX, OTHOCSIIUXCS K
(PM3UYECKUM SIBIICHUSM;

* BBISIBIIATh TPUYHHHO--CIICJICTBEHHBIE CBS3M TPH W3yYeHUM (PU3WUECKUX SIBICHHWA W TPOILECCOB, AETAaTh BBIBOIBI C
WCTIONb30BAaHNEM NIEAYKTUBHBIX W WHAYKTUBHBIX yMO3aKIFOUSHHH, BBIIBUTATh THUIIOTE3Bl O B3aMMOCBS3SIX (DH3MUECKUX
BEJIMYUH,;

* CaMOCTOSITEILHO BBIOMPATh CIIOCO0 pelieHus yueOHoM pu3nueckoil 3a1a4uu (CpaBHEHUE HECKOJIBKUX BAPUAHTOB PEILICHUS,
BBIOOD Hauboiee MMOIXOISIIETO C yIETOM CaMOCTOSTEIHHO BBLIEIICHHBIX KPUTEPHUEB).
Ba3oBblencciienoBarebcKueIeiCTBUA.

¢ UCIIOJIB30BaTh BOIIPOCHI KaK I/ICCHGZ[OBaTeJII)CKI/Iﬁ WHCTPYMCHT INO3HAHUA,

* IPOBOAUTH IO CaMOCTOATECIIBHO COCTaBJICHHOMY ILIAHY OIIBIT, HECJIOKHBIHN (1)I/ISI/I‘IGCKI/II71 OKCIICPpUMCHT, HEOO0IBIIIOE
HUCCiICJ0BaHUEC (i)I/I3I/I'-IeCKOFO SABJICHUA,

* OIICHUBATh HA IPUMEHUMOCTh M JIOCTOBEPHOCTh MH()OPMAIIHIO, TIONYUYECHHYIO B XOJIC MCCIICAOBAHHS W 3KCIICPUMEHTA;
CaMOCTOSITEJIbHO (hOPMYJIUPOBaTH OOOOIIEHUS M BBIBOJALI IO pPE3yJbTaTaM IMPOBEAEHHOTO HAOJIOJCHMS, OIIBITA,
HCCIIEIOBAHUS;

¢ IIPOTrHO3UPOBATh BO3MOXKHOEC Jlam)Heﬁmee pa3BUTUC (1)I/ISI/I‘ICCKI/IX IIPOLCCCOB, 4 TAKXKC BBIABUTATH IMMPEAIIOIOKCHUA 00 nx
Pa3BUTHUHN B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PaGora ¢ unpopmanueii:

NPUMEHSATh Pa3iIMyHble METObI, MHCTPYMEHTHI W 3alpoChl MPU TOUCKE W 0TOOpe MH(MOpMAIMK WM JaHHBIX C y4ETOM
MPeIOKEHHON yueOHOM (GU3NYecKOon 3a1auu;

. aHAJIM3UPOBATh, CHCTEMAaTU3UPOBATh M HMHTEPIIPETUPOBATH MHPOPMAIIMIO Pa3IMYHBIX BHIOB U (POPM MPEICTABICHUS;

CaMOCTOSITETTFHO BBIOMPATh ONTHMaJbHYIO (hOpMy TpelCTaBieHUs MH(pOpPMANWK W WILTIOCTPHUPOBATH pelIaeMble 3ajadn
HECIJIOKHBIMH CXEMaMH, IuarpaMMaMu, HHOH rpadMKoi 1 UX KOMOMHALIUSIMH.

KOMMyHHKaTHBHLIeyHHBepCaJ’lLHLIey‘leﬁHbleZ]eﬁCTBHfl:

. B X0JIe¢ OOCYXXIIeHHsS y4eOHOTrOo MaTepuaia, pe3ysIbTaToB JTabOpaTOpHBIX padOT M MPOEKTOB 3a71aBaTh BOIPOCHI I10
CYIIECTBY 00CYK1a€MO¥ TeMbI M BbICKA3bIBATh MJICH, HAIICJICHHBIC HA PEIIICHHE 3a/1a4H U MOICPKaHue 0JIaroxKeN1aTeIbHOCTH
OOILIEHHS;

. COIIOCTABJIATh CBOU CYXKICHUS C CYXJICHUSAMHU JIPYTUX YYaCTHHKOB JHANOra, OOHAPYXKHUBATh PAa3IMYME M CXOJCTBO
MO3UIINI;

° BbIpaXXaTb CBOIO TOYKY 3p€HUA B YCTHBIX U TIMCbMCHHBIX TCKCTaX;
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HY6J'II/I‘1H0 MMPpEACTABIIATh PE3YJIbTATHI BBIIIOJIHCHHOT'O (1)I/I3I/I‘-ICCKOF O OIIbITa (BKCHepI/IMCHTa, HUCCICOO0BaHM, HpOGKTa);
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M BBITIIOJIHATH CBOIO 4aCThb pa6OTI>I, A0CTUTrad KauCCTBCHHOI'O PE3yJjibTaTa MO CBOCMY HAIIPABJICHUIO U KOOPAWHHUPYA
CBOH I[CI>’ICTBPI$I C ApYTruMH 4WICHAMU KOMAaHBbI;

M OIICHMBATh Ka4yCCTBO CBOCTO BKJIada B O6I]_[I/If;1 MNPpOAYKT MO KPUTCPHUAM, CAMOCTOATCIBHO C(l)OpMy.]'II/IpOBaHHBIM
YuaCTHUKaMU BBaHMOﬂCﬁCTBHH.

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeficTBHA CaMooprann3anus:
. BBISBIISITH MPOOJIEMBI B )KM3HEHHBIX U YUE€OHBIX CUTYalHsIX, TPEOYIOIINX IS pelieH s GU3NIEeCKUX 3HAHUIA;

. OPHEHTUPOBATHCS B PA3IMYHBIX IMOAXOAAX NMPHUHATHUS PELICHUN (MHAWBUAYaIbHOE, IPUHATHE PEIICHUS B IPYIIIE,
MPUHSTHE PELICHUI TPYIION);

M CaMOCTOATCIIPHO COCTaBJIATH aJll'OPUTM PCHICHHUA (bPISPI‘IGCKOfI 3aJadyd WK IIjIaHa HMCCICOOBAaHHA C y‘léTOM

HUMEIOIIUXCST PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBATh MpeiaracMbple BapuaHThl pemieHuit; 0 nenath
BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOJIb, 3MOLUMOHAIbHBIHMHTEJJIEKT:

. JIaBaTh a[IeKBaTHYIO OIEHKY CUTYAIlH U IIpeIaraTh IJIaH e€ N3MEHEeHHUS,

. OOBSACHATH MPUYUHBI TOCTIKEHUS (HEIOCTIKEHHSI) PE3yJIbTATOB ACSITETbHOCTH, AaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY;

. BHOCUTH KOPPEKTHBEI B ICSATEIBHOCTD (B TOM YHCJIE B X0 BHIMOIHEHHS (PU3NYECKOTO UCCIEAOBAHUS HITH IPOEKTA)
Ha OCHOBE HOBBIX OOCTOSTENHCTB, H3MEHHUBIINXCS CUTYAIMil, YCTAHOBICHHBIX OIMHOOK, BOSHUKIINX TPYAHOCTEIH;

. OIIEHHWBATh COOTBETCTBHE PE3YNbTATa IIEITH 1 YCIOBHIM;

. CTaBUTH ce0sl HA MECTO IPYroro 4eloBeKa B XOJe CIopa WM AWCKYCCHUH Ha HAyYHYIO TeMy, TOHMMAaTh MOTHUBHI,

HAMEPEHUS U JIOTUKY JPYIoro;

. NpU3HaBaTh CBOE NMPaBO HAa OMIMOKY NP pelIeHUH (U3NYECKUX 3aJad WM B YTBEPXKICHHUAX HA HAyYHbIC TEMbI U
TaKoe e MPaBo JPyroro.

HPEIMETHBIE PE3YJIBTATBI

K koHIly 00y4eHus B 7 Kiiacce MPEAMETHBIC Pe3yIbTaThl Ha 6a30BOM YPOBHE JOJDKHBI OTpaXaTh CHOPMUPOBAHHOCTH Y
00yYaromuxcsi yMEHUH:

. UCTIOJIb30BaTh MOHITHA: (DU3NYECKHE W XMMHUYECKUE SBICHUS, HAONIOJCHUE, SKCIICPUMEHT, MOJIENh, THIIOTE3a,
CAMHULBI (PU3NYCCKUX BEJIMYMH, aTOM, MOJICKYJIa, arperaTHbIe COCTOSIHUS BelecTBa (TBEPIOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUUECKOEe JBIKCHUE (paBHOMEpPHOE, HEPABHOMEPHOE, TMPSMOJHHEHHOE), TPACKTOPHs, PAaBHOJCHCTBYIOINIAS CHIIA,
nedopmarust (yrpyras, miacTuieckas), HSBECOMOCTb, COOOIIAFOIINECS COCY/IbI;

. pasnnyath siieHus (quddysus, TernoBoe IBMKEHUE YacTUI] BELIECTBA, PABHOMEPHOE ABMKCHHUE, HEPABHOMEPHOE
JBU)KEHHE, HHEPLIUS, B3aMMOICHCTBUE TeJl, paBHOBECHE TBEPIBIX TEJ C 3aKPEIUIEHHON OCBIO BpAILEHHUs, ITepeiada TaBIeHHs
TBEPIABIMU TEJIAMH, )KUAKOCTSIMHU U Ta3aMy, aTMOC()EpPHOE AaBJICHUE, TUIaBAaHHUE TEJ, IPEBPAILECHU MEXaHUIECKOH SHEPTUH)
O OTMCAHMIO UX XaPAaKTEPHBIX CBOMCTB M HA OCHOBE OTBITOB, IEMOHCTPHPYIOIIUX JAaHHOE (PU3UUECKOE SIBIICHUCE;

. pacro3HaBaTh TPOSBICHUWE M3YyYEHHBIX (DU3MUECKUX SBICHUN B OKPYXArOIIEM MHpE, B TOM 4HUCIe (U3NIECKHE
SIBJICHUSI B IPUPOJIE: IPUMEPBI IBHXKEHHUS C PA3TTMUYHBIMU CKOPOCTAMH B )KUBOM U HEKUBOH MPUPOJE, AEUCTBUE CUIIBI TPEHUS
B IIPUPOJIC U TEXHHKE, BIHMSIHUE aTMOC(EPHOro JaBJICHUs HA KUBOW OpPraHU3M, IJIaBaHUE PbIO, phIUard B TEJIC YEIOBEKa,
TIPH 3TOM TEPEBOJNUTH MPAKTHUECKYIO 33724y B Y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWCTBA (TPU3HAKM) (DU3HUECKUX
SIBJICHUM;

OIMCHIBATh W3YyUYCHHbIE CBOWCTBA TeNl M (PU3MYECKUE SBJICHUS, UCHOJIB3YS (U3MUECKHE BEJIMYMHBI (Macca, 00bEM,
IIJIOTHOCTB BEILECTBA, BPEMS, IIyTh, CKOPOCTh, CPEJIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TEJIA, CUJla TPEHHUS,
napieHue (TBEPAOro Teia, HUIKOCTH, ra3a), BHITAIKHMBAIOLIAs CHIa, MEXaHH4Yeckas padoTa, MOIIHOCTh, IJIEYO CHJIBI,
MOMEHT CHJIBI, KO3 (QUITUEHT MOJIE3HOTO JICHCTBHUS MEXaHU3MOB, KHHETUYECKas U MOTEHIMAIbHAS SHEPTUs), TIPH OITMCAHUU
MPaBUIBHO TPAKTOBATh (PU3NUECKUN CMBICI MCIIOJIb3YEMbIX BEIMYHMH, UX 0003HAYCHUS U eIMHULIBI (PU3NMUECKUX BEJUYUH,
HaXOIUTh (OPMYIIBI, CBS3BIBAIOIIME JAaHHYI0 (PU3NYECKYIO0 BEIMYMHY C APYTMMH BEIHYMHAMH, CTPOHUTH TpaduKH
W3yYCHHBIX 3aBUCUMOCTEH (YU3NIECKUX BEIUUMH;

. XapaKTepH30BaTh CBOKMCTBA Tell, PU3NUECKHE SABJCHHUS U MPOILECCHI, UCIOIB3Yys MPaBHIa CIOKEHHUS CUl (BIOJb
OJTHOH mpsIMOH), 3aK0H ['yKka, 3akoH [lackamns, 3akoH ApxuMena, IpaBHIO paBHOBECHS phrdara (0J10Ka), «30JI0TOE MPABHUIION
MEXaHHKH, 3aKOH COXPaHECHUSI MEXaHUYECKOM SHEPTHH, TIPU 3TOM JaBaTh CIOBECHYIO (DOPMYINPOBKY 3aKOHA U 3aIUCHIBATh
€ro MaTeEMaTUYECKOE BBIPAKEHUE;

M 00BACHATH (1)I/I3I/I‘ICCKI/IC ABJICHUA, TIPOLECChI U CBOICTBa TCJI, B TOM 4YHCJIIC W B KOHTCKCTC CI/ITyaHI/Iﬁ
MMPAKTUKO-OPUECHTUPOBAHHOI'O XapaKTEpa: BBIABIATE MPUYUHHO--CICACTBCHHBLIC CBA3U, CTPOMTH o0bscuenne u3 1-2
JJOTHYCCKUX IIaroB ¢ OHOpOﬁ Ha 1-2 HU3YUYCHHBIX CBOICTBa (1)I/I3I/IIICCKI/IX HBJ'ICHI/If/i, (1)I/I3I/I"ICCKI/IX 3aKOHa HJIH
3aKOHOMCEPHOCTH,

. pemaTts pacuéTHbIE 3a1a4M B 1—2 eHCTBUS, UCTIOIB3YS 3aKOHBI M (DOPMYIIBI, CBSA3bIBAIOIINE (PU3NIECKHUE BEIMIUHBI:
Ha OCHOBE aHallM3a YCJIOBHS 3aJlaud 3alHCHIBATh KpaTKOE YCIOBHUE, MOJICTABIATh (PU3NYecKUe BEJINYHHBI B (OPMYJIIBI U
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MPOBOJIUTH PACYETHI, HAXOAUTh CIPABOYHBIC JAHHBIC, HCOOXOMUMBIC JI PEUICHHS 3aJ]a4, OIICHUBATh PEAMCTUYHOCTH
MOJTy4YEeHHOH (DU3NYCCKON BEITMUUHBL;

. pacno3HaBaTh IpoOJIEMBI, KOTOPBIC MOXHO PEIIUTh MPH MOMOIIY (PU3NISCKUX METOJIOB, B OITUCAHUU MCCIICTOBAHMS
BBLIETISITH TIPOBEPSIEMOE TIPEITIOI0KEHHE (THIIOTE3Y), Pa3nyaTh M HHTEPIPETUPOBATH OTYUSHHBIN Pe3yiIbTaT, HAXOIUTh
OIITMOKY B XO/I€ OIBITA, JIEIAaTh BBIBOJIBI IO €r0 PE3yJIbTaTaMm;

. MPOBOJAUTH OMBITHI O HAOMIOACHHIO (U3WYECKUX SBICHUH WM (PU3HUECKUX CBOWCTB Tel: (OpPMYIHPOBATH
MPOBEPsEMbIC TPEIIOI0KEHUS, COOUPATh YCTAHOBKY M3 TPEAJIONKEHHOIO OOOPYHOBaHHMS, 3alHMCHIBATH XOJ OMNbITA U
(hopMyITUPOBAThH BHIBOIBI;

. BBHITMIOJIHATh TPSMBIC H3MEPCHUsI PAcCTOSHHS, BPEMEHH, MAacChl Tella, 00bEMa, CWIBI M TEeMIIepaTyphl ¢
WCIOJIb30BAaHUEM aHAJIOTOBBIX U IIU(PPOBBIX MPUOOPOB, 3aMMCHIBATH TTOKAa3aHMsI TPUOOPOB C YUETOM 3aJJaHHOW aOCOIFOTHOM
MOTPEITHOCTH U3MEPEHUH;

. IPOBOAMTH HCCIEJOBAaHUE 3aBUCHUMOCTH OJHOHM (hr3MdecKOil BEIMYMHBI OT APYroH C HCHONBb30BAaHHEM MPSMBIX
W3MEPEHUH (3aBUCUMOCTH ITyTH PABHOMEPHO IBIDKYILIETOCS Te€JIa OT BPEMEHHU JBIKEHMS TENa, CHIIbI TPEHUS CKOJIBKEHUS
OT Beca TeJa, KauecTBa 00padOTKU MOBEPXHOCTEH TeN M HE3aBUCHMOCTH CHJIBI TPEHUS OT IUIOIIAAH COMTPUKOCHOBEHUS Te,
CHJIBI YIPYTOCTH OT yJUIMHEHHS NPYXKXHUHBI, BHITAJIKUBAIOIICH CUIIBI OT 00bEMa HOrPYKEHHOM YacTH Tela U OT INIOTHOCTH
KHUJIKOCTH, €€ HEe3aBUCUMOCTH OT IUIOTHOCTHU TeJla, OT TIYOHHBI, HA KOTOPYIO HOTPYKEHO TEeNO, YCIOBHUHN IUIaBaHHS Tell,
YCIIOBUI paBHOBECHs phldara U OJIOKOB), y4aCTBOBaTh B IFIAHWPOBAHWU Y4EOHOTO MCCIENOBaHMs, COOUPATh yCTAaHOBKY U
BBITIOJTHATH U3MEPEHHUS, CIIEAYS NPEATIOKEHHOMY TUIaHy, GPUKCHPOBATH PE3YIbTaThl MOTYYEHHON 3aBUCUMOCTH (PU3HIECKHX
BEJIMYMH B BUJIE NIPEIUIOKEHHBIX TAaONHUI ¥ TPa(UKOB, IeJIaTh BEIBOABI 110 PE3YIbTaTaM UCCIICIOBAHUS,;

. NPOBOJHUTH KOCBEHHBIE H3MEPEHHUS (PU3NUECKUX BEIUYUH (TJIOTHOCTH BENIECTBA XKHUIKOCTU U TBEPJOTO Tela, CHiia
TPEHMsI CKOJIBKEHUS, NABJICHUE BO3[yXa, BBITAIKMBAIOIIAS CHJIA, NCHCTBYIONIAs Ha IMOTPYKEHHOE B JKHUIKOCTH TEIO,
KO3 PHUILIMEHT TONE3HOTO ACHCTBHS MPOCTHIX MEXaHU3MOB), CIEAYs PEATIOKEHHON HHCTPYKIIMU: TIPU BBITIOJIHEHHN

H3MCpeHHI>i CO6I/IpaTI) OKCIICPUMCHTAJIbHYIO YCTAHOBKY W BBIYUCIIATH 3HAYCHUEC HCKOMOM BCJIIMYHUHBI,
. cOOJIFOIaTh TIpaBUJIa TEXHUKH O€30TIACHOCTH MU padoTe ¢ TabopaTOpHBIM 000pyIOBaHUEM;

. yKa3bIBaTh MPHHIMUIBI JCUCTBUS TNPUOOPOB M TEXHUYECKHUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETD,
COOOIIAIOIIIECS COCYBI, 0apOMETp, phIuar, OIBMKHBII 1 HEMOIBHKHBII 0J0K, HAKIIOHHAS TUIOCKOCTH;

. XapaKTepU30BaTh IPUHIUIIEI JCHCTBHSI U3yYCHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOICTB C OMOPOH HA MX OMUCAHUS
(B TOM 4HCIie: TOANIMITHUKY, YCTPOHCTBO BOJOMPOBOJA, THAPABIMYCCKHN MPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM
HAcoC, apeoMeTp), MCIOJb3ys 3HAHUS O CBOWCTBAaX (DU3MUCCKUX SBICHUNM M HEOOXOAUMBbIC (U3UYCCKHE 3aKOHBI U
3aKOHOMEPHOCTH;

. NPUBOJUTH IPUMEPHI (HAXOIUTh HH(POPMAIHIO 0 IPUMEPax ) NPaKTHUECKOTO HCIOIb30BaHMsI (PU3NIECKUX 3HAHUH B
MOBCEAHEBHOW KHU3HU ISl oOecrieueHusi 0€30MacHOCTH NMpU O0palleHu: ¢ MPUOOpPaMu M TEXHUYECKUMH YCTPOHCTBaMHU,
COXPaHEHUS 3/I0POBBSI U COOJTIOACHHS HOPM SKOJIOTHYECKOT0 MTOBEICHHS B OKPYIKaIOLIel cpere;

. OCYILECTBIISITH OTOOP UCTOYHUKOB HH(OpMauu B IHTepHETE B COOTBETCTBUY C 3aJIaHHBIM ITOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOIIMXCA 3HAHUI U MyTEM CPaBHEHUS PA3JIMYHBIX UCTOUHUKOB BBLAEIATH MH(POPMALIUIO, KOTOpAsl SBISETCS
MPOTHBOPEYHBON MIIM MOXKET OBITH HEJIOCTOBEPHOIA;

. WCIIOJIb30BaTh MPH BBITIOJIHEHUH YUeOHBIX 33J]aHUil HayYHO--TIOMYJISIPHYIO JINTEpaTypy PU3HUECKOTO COJIep KaHusl,
CTIpaBOYHBIE MaTepHajbl, pecypchl ceTd WHTepHeT, BiaJeTh NpuéMaMH KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUS
nHGOPMALIUH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

. co3/1aBaTh COOCTBEHHbIC KpAaTKHE MHCHMEHHBIE U YCTHBIE COOOIICHUS HA OCHOBE 2—3 MCTOYHUKOB MH(OpMAaLUU
(U3MUECKOro coAepiKaHus, B TOM 4YUCIie IMyOJIMYHO A€iaTh KPaTKUE COOOLICHHUS O PE3yNbTaTax MPOEKTOB WM YYEOHBIX
WCCIIE/IOBAaHNH, TIPU STOM TPaMOTHO HCIOJNB30BaTh M3YYCHHBIH MOHATHUHHBIA amnmapar Kypca (QU3HKH, CONMPOBOXKIATh
BBICTYIUICHUE NPE3EHTALNEH;

IPU BBINOJIHEHUH Y4YEOHBIX NPOEKTOB M HCCICAOBAHUN PACHpPEAEISATH OOA3aHHOCTH B TPYIIE B COOTBETCTBUH C
MOCTaBJICHHBIMHU 33JlauyaMH, CJEAWUTh 32 BBIMOJHEHHWEM IUIaHa JEHCTBHUI, aJeKBaTHO OIIEHHBAaTh COOCTBEHHBIN BKJIAJ B
JESATENBHOCTD TPYTIIBI, BEICTpauBaTh KOMMYHHKAaTHBHOE B3aUMOJIEIICTBHE, YUUTHIBAsI MHEHNE OKPYKaOIUX.

K koniry oOyueHus B 8 kiiacce mpeaMeTHbIC pe3yabTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTpaXaTh CHOPMHUPOBAHHOCTD Y
00y4aroIuxcsi yYMEHUH:

M HCIIOJIB30BAaTh IMOHATHUA: MaCcCa U pasMEPhI MOJICKYJI, TCIIJIOBOC IBMKECHHUE aTOMOB 1 MOJIEKYJI, arp€raTHBIC COCTOAHUA
BEIIECTBA, KPUCTAJUIMYECKHUE 1 aMOp(i)HI)Ie TCla, HaCBIII_IeHHBIfI u HeHaCBIHIeHHLIﬁ map, BJIaXXHOCTBb BO3QyXa, TEMIICpaTypa,
BHYTPEHHSS SHEPTHUA, TEIUIOBOM JBUTaTENb, JIEMEHTAPHBIA NEKTPUUECKUN 3apsal, dJIEKTPUUECKOE MOJIE, POBOAHUKHN U
OUBJICKTPUKH, MMOCTOSTHHBIHN 3HeKTpI/I‘IeCKHI>’I TOK, MarHuTHOC I10JIC;

. pasyinyaTh SIBJIEHUs (TEIUIOBOE paclIMpeHHe U CKaThe, TeIUIolepenaya, TEIUIOBOE paBHOBECHE, CMAauUBaHUE,
KanWUISIpHBIC SBICHUS, HCTIapeHIE, KOHACHC ATV, TUTABJICHHIE, KPUCTAILIN3aus (OTBEpACBAHNUE), KUIICHHE, TeIUToTIepeada
(TEerIonpoBOIHOCTh, KOHBEKLUS, M3JIyUYeHHE), SJCKTPU3aLMs TN, B3aUMOJCHCTBUE 3apsA0B, JEUCTBUS HIIEKTPUUIECKOTO
TOKa, KOPOTKOE 3aMBbIKaHUC, BSaHMO)IefICTBI/Ie MAar"HuToB, JICfICTBI/IC MAarduTHOIO IIOJId Ha IIPOBOJHHMK C TOKOM,
3JIEKTPOMAarHUTHasI MHAYKLHS) IO OMMCAHHUIO UX XapaKTePHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX JTaHHOE
(uznyeckoe SBICHUE;
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. pacro3HaBaTth MPOSBICHUE M3YUCHHBIX (U3MUECKUX SIBICHHN B OKPY)KAIOIIeM MHpPE, B TOM 4ucie (QU3NUECKUE
SIBJICHUSI B IPUPO/JIC: TOBEPXHOCTHOE HATSKCHUE U KalWJUISIPHBIC SIBICHUS B MIPUPOJE, KPUCTAIUIBI B IPUPOJIE, U3TyUCHUE
ComnHila, 3aMep3aHue BOJOEMOB, MOpCKHE OpHU3bI, 0Opa3oBaHHE POCHI, TyMaHa, WHEs, CHEera, 3JeKTPUYECKHE SBICHUS B
aTMoc(epe, AMEKTPUIECTBO KUBBIX OPTaHU3MOB, MATHUTHOE IOJIC 3eMJTH, IPEi( MOIFOCOB, POJIb MATHUTHOTO TOJIS JJIs
KU3HU Ha 3emuie, MOMISPHOE CUSHUE, TIPY 9TOM MEePEBOIUTH MPAKTHUECKYIO 3a/1a4y B y4eOHYIO, BBIIEISTH CYIIECTBEHHBIC
CBO¥CTBa (TIpU3HAKH) (PU3UYCCKUX SBICHUM;

. OTIMCHIBaTh M3y4YEHHBIE CBOWCTBA TeNl M (YM3WUYECKHE SIBICHUS, UCTIONB3Yys (PH3MUEecKre BETUYHUHBI (TeMIepaTypa,
BHYTPEHHSISI YHEPTHSI, KOJMYECTBO TEIUIOTHI, yIEIbHAS TEIUIOEMKOCTD BEIIECTBA, YACIbHAS TETUIOTA IIABJICHUS, YAeIbHAS
TEII0Ta MapooOpa3oBaHus, yAeIbHas TEIIOTa CTOPAHUS TOIUIMBA, KO3()(PHUIIMEHT MOJIE3HOTO JCHCTBHS TETIOBON MAITUHBI,
OTHOCHTEJbHAS BIAXKHOCTh BO3yXa, DIEKTPHUECKUI 3apsij, crja TOKa, JJIEKTPUUECKOe HAIpPsDKEHHE, COMPOTHBIICHUE
MTPOBOJIHKKA, YIEITBHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta U MOITHOCTh JIEKTPUISCKOTO TOKA), MPH OMUCAHUN TIPABUIBLHO
TPaKTOBAaTh (PU3MUECKAN CMBICT WCIOJIB3YyEMBIX BEIWYHWH, 0003HAUCHHA W €IUHUIB (PU3MUECKUX BEIWYHMH, HAXOIUThH
(hopMyJIbl, CBS3BIBAIOIINC JAHHYIO (U3WYECKYI0 BEIMYUHY C APYTUMH BEIMYMHAMH, CTPOUTH TPAQUKU H3YYCHHBIX

3aBUCHMOCTEH (pu3udeckux BenmuuH, [0 xapakTepu3oBaTh CBOWCTBa Tell, (PU3UYCCKUE SBJICHUS W MPOIECCHI, UCTIONB3YS
OCHOBHBIE TIOJIO)KEHUSI MOJICKYJSIPHO-KHHETHIECKON TEOPHH CTPOCHHWS BEIECTBa, MPUHIIMIT CYNEPIIO3UINH Tojei (Ha
KaueCTBCHHOM YpPOBHE), 3aKOH COXpaHCHHUs 3apsna, 3akoH Oma aius ydactka menu, 3akoH JDxoyms—JIeHna, 3akoH
COXpaHEHUs YHEPTHH, ITPH 3TOM JIaBaTh CIIOBECHYIO ()OPMYITHPOBKY 3aKOHA M 3aITUCHIBATH €T0 MATEMATHIECKOE BEIPAKECHHE;

. OOBSICHATh (U3MUECKHE TMPOLEecChl M CBOWCTBA Tel, B TOM 4YWCIE W B KOHTEKCTE CHUTyalui
MPaKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BBISBIATh HPUYWHHO-CICACTBEHHBIC CBSI3H, CTPOUTH OOBsiCHEHHE H3 1-2
JIOTUYECKUX IIIaroB C OMOpoi Ha 1—2 W3YYEeHHBIX CBOMCTBa (PHU3MYECKHX SBICHHUH, (DU3MYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEW;

. pemaTh pacu€THbIE 3a1a4u B 2—3 AEHCTBHS, UCTIONB3YS 3aKOHBI X POPMYIIBI, CBSA3BIBAIONINE (PH3MYECKIE BETUNUNHEL:
Ha OCHOBE aHaJiu3a YCJIOBHUS 3a/ladyM 3allMChIBATh KPATKOE YCIIOBHUE, BBISIBIATH HEJOCTATOK JAHHBIX JJIS pEeIIeHUs 3a1aqH,
BBIOMpATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE IS €€ PeICHHs, IPOBOANUTh PAacu€Thl U CPABHUBAThH MIOJyUEHHOE 3HAUCHHUE
(DU3NYECKO BEIMYUHBI C U3BECTHBIMH JaHHBIMHU;

. pacno3HaBaTh MPOOJIEMbI, KOTOPHIE MOXKHO DPEIIMTH MPH MOMONIU (U3UYSCKHUX METOJIOB, MCIIOJIB3Ys OMHMCAHUE
HCCIIEAOBAHMUSI, BBLICTSTH MPOBEPSIEMOE MPEIIOIOKEHHIE, OLICHUBATh IIPABMIIBHOCTD MOPSAKA MPOBEACHUS UCCIICIOBAHMUS,
JIeJIaTh BBIBOJIBI,

. MPOBOJMTH OTBITHI IO HAOTIONEHHUIO (PU3MUYECKHUX SBICHUM MM (QU3MYECKUX CBOWCTB Tel (KamUIspHBIE sSBICHUS,
3aBUCHUMOCTh JaBJICHHS BO3IyXa OT €ro o0béMa, TeMIlepaTypbl, CKOPOCTH IpoOLecca OCTHIBAHHMS W HarpeBaHUs IpPU
M3TYy4YeHUH OT LIBEeTa M3Iydarolieil (MOorIoaroliei) ToBepXHOCTH, CKOPOCTh UCHIAPEHUS BOJBI OT TEMIIEPATYPHhl JKUJIKOCTH
U IUIOIIAAM €€ IIOBEPXHOCTH, 3JIEKTPU3ALMS TE1 U B3aUMOICHCTBHIE SJICKTPUUECKUX 3aPsiI0B, B3AUMOAEHCTBHE MTOCTOSIHHBIX
MarHMToB, BU3yaJU3alisl MarHUTHBIX I10JIeH MOCTOSHHBIX MarHUTOB, AEMCTBUS MAarHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM,
CBOHCTBAa DJEKTPOMAarHuTa, CBOMCTBA AJIEKTPOJBUIATENsl IOCTOSHHOIO TOKa): (OpMYJIMpPOBaTh HpPOBEPsSiEMbIC
MPEIONIOKEHNSI, COOMPaTh YCTAHOBKY M3 MPEJIOKEHHOTO O0OPYAOBaHHSA, OMUCHIBATH XOJl OMBITa U (HOPMYIHPOBATH
BBIBO/Ib;

. BBIIIOJIHATE IIPSIMbIE U3MEPEHUSI TEMIIEPATYpPbl, OTHOCUTEIbHON BIAXXHOCTU BO3/yXa, CUJIbI TOKA, HAIPSDKEHHS C
WCTIOJIb30BaHHEM aHAIOTOBBIX IPUOOPOB U TATYMKOB (DU3NUECKUX BEINYHH, CPABHUBATH PE3YJIbTaThl U3MEPEHHI C yUETOM
3aJJaHHOM aOCOJIIOTHOI MOTPEeIIHOCTH;

. NPOBOJMTH HCCIEJOBaHUE 3aBUCHUMOCTH OJHOHM (hr3ndeckoil BEIMYMHBI OT APYrod C HCHONBb30BAaHHEM HPSMBIX
WU3MEPEeHUH (3aBUCHMOCTH CONPOTHBIICHUS IMPOBOAHMKA OT €r0 JUIMHBI, IUIOLIaAd IMONEPEYHOr0 CEUEHHS U YIEeNbHOTrOo
COIPOTHUBJIEHUS BEIIECTBA IIPOBOJHUKA, CWJIBI TOKA, WAYIIETO YE€PE3 MPOBOJHHUK, OT HAIPSDKEHUS HA ITPOBOJHUKE,
HCCIIEI0BaHKE TIOCJIEAOBATEIBHOTO U NAPAIJIEIbHOIO COSANHEHUH POBOAHNKOB): IUIAHUPOBATh MUCCIIEI0BaHUE, COOMPATh
YCTaHOBKY U BBITIOHATH H3MEPEHHUS, CIICAYS IPEATIOKCHHOMY TUIaHy, PUKCHUPOBAThH PE3YNIbTAThl TOTYUYEeHHON 3aBUCHMOCTH
B BU/I€ TaOJIUI U TpadUKOB, JeNaTh BEIBOABI 110 PE3YJIbTaTaM HCCIEJOBaHUS;

MPOBOJAUTH KOCBCHHBIC NU3MEPCHUS (1)I/I3I/I‘IGCKI/IX BCIINYMUH (y,I[GJ'IBHaH TEIUIOEMKOCTh BCIIIECTBA, COITPOTUBJICHUC

MPOBOJIHKKA, Pab0Ta M MOIIHOCTh DJIEKTPUUYECKOTO TOKA): IUIAHUPOBATh H3MEPEHHUs, COOMpATh 3KCICPUMEHTAIbHYIO
YCTaHOBKY, CIIeys MPeATI0KEHHOW HHCTPYKIIMH, U BBIYHCIISATH 3HAUEHUE BETMINHBI,

. coOJII0IaTh TIpaBHIIa TEXHUKH 0€301acHOCTH NpU paboTte ¢ 1abopaTopHbIM 000PYIOBaHUEM;

. XapaKTepU30BaTh MPHUHIUIIBI IEUCTBUS H3YUSHHBIX TPUOOPOB U TEXHIHUECKHX YCTPOUCTB C ONIOPO HA UX OTHCAHUS
(B TOM 4YHMCIIe: CHCTEMA OTOILICHHSI IOMOB, TUTPOMETP, TApOBasi TYpOWHA, aMIIepMETp, BOJILTMETD, CUYETUHK AIIEKTPUIECKOH
SHEPTUH, DJEKTPOOCBETUTENbHBIE MPUOOPHI, HArpeBaTelbHBIE  3JIEKTPONPUOOpPHI  (MIPUMEpBI),  BIIEKTPUUYECKUE
MIPEeIOXPAHNUTENH, FIEKTPOMArHHUT, NEKTPOIBUTATEh TTOCTOSTHHOTO TOKAa), UCTIONB3yd 3HAHUA O CBOMCTBaxX (hPM3MUECKUX
SBJICHUH ¥ HEOOXOUMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MPOCTbIE TEXHWYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIE NMPHOOPHI MO CXEMaM M CXEMaTHYHBIM
pUCYHKaM (’KHJIKOCTHBIA TEPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMETP, IBUTATENb BHYTPEHHETO CTOPAHUS, 3JIEKTPOCKOIL,
peocTarT), COCTaBISATh CXEMbI NEKTPUYECKHUX IIETIel C MOCIeN0BaTeNbHBIM M MapajuleIbHBIM COSAMHEHNEM 3JIEMEHTOB,
pasnuyas yciaoBHbIE 0003HaUEHHS DIIEMEHTOB MIEKTPUIECKUX LIEHeH;
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. NPUBOJIUTH IPUMEPHI (HAXOIUTh HH()OPMAIHIO O IPUMEPax ) MPaKTHIECKOTO HCIOIh30BaHMsI (PU3NUECKUX 3HAHUH B
MOBCEHEBHOW KH3HU JJIsi oOecrieueHus] 0€30MacHOCTH NpU OO0palieHu: ¢ MPUOOpaMu M TEXHUYECKUMH YCTPOHCTBaMU,
COXPaHEHUS 37I0POBbS U COOJIIOICHUS HOPM SKOJIOTUYECKOTO TTOBEJICHUS B OKPYIKAIOIICH Cpe/ie;

. OCYIIECTBIATh MOWCK WMHGpopMaIu (GU3NIECKOro cojepxkanus B MHTepHeTe, HA OCHOBE MUMCIOIIUXCS 3HAHUHN U
MyTEéM CpaBHEHUS JIOTIOTHUTEIBHBIX UICTOYHUKOB BBIJICNSATH HH(POPMAIIHIO, KOTOPAs SIBJISICTCS IPOTUBOPESUYNBON HITH MOKET
OBITH HEJOCTOBEPHOM;

. WCIIOJIB30BaTh MPH BBITIOIHEHUH YUEOHBIX 3aaHuil HayYHO--TIOMYJISIPHYIO JIUTepaTypy PU3HUECKOTO COAep KaHusl,
CIpaBOYHbIE MaTepHajbl, pecypchl ceTd VIHTepHeT, BiaageTh NpuéMaMu KOHCIEKTHPOBAaHMS TEKCTa, MPeoOpa3oBaHUS
WHPOPMALIUK U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

. CO3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE W KpPATKHE YCTHBIE COOOIIEHUs, 0000mas mH(pOpMannuio U3 HECKOIBKUX
WMCTOYHUKOB (DU3MUYECKOTO COJNICPKAHUS, B TOM UHUCJIE NyOJMYHO TMPEACTABIATh Pe3yabTaThl IMPOSKTHOW WIH
HCCIIEIOBATENBCKOM JeATeILHOCTH, ITPH 3TOM I'PaMOTHO HCIIOJIh30BaTh U3yUCHHBIN MOHATUIHBIN ammapat Kypca QU3nKy,
COIPOBOXK/IATh BBICTYIIJICHUE MPE3CHTAIHCH;

. TIPU BBIMTOJIHEHNH Y4eOHBIX MPOEKTOB W HCCIENOBAHWMN (DH3MUECKUX MPOIECCOB PACIPENENSTh O0S3aHHOCTH B
TPyTIIe B COOTBETCTBHH C TIOCTABICHHBIMH 33J1a4aMH, CIISJAUTD 32 BHIMIOJIHEHUEM TUTaHA JIEHCTBHUM H KOPPEKTHPOBATH €TO,
aJICKBaTHO OIICHWBATh COOCTBCHHBIN BKJIAJ B JIEATCIILHOCTD TPYIIIBI, BBICTPAMBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE,
MIPOSIBIISISt TOTOBHOCTH pa3peniaTh KOH(IHKTHL.

K xoHmy oOyueHus B 9 Kiacce npeaMeTHBIE Pe3yNbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaKaTh CPOPMUPOBAHHOCTE Y
00yJaroxcsi yMEeHUH:

. UCIIOJIb30BaTh MOHATHUSA: CUCTEMa OTCYETa, MaTepuaibHas TOYKA, TPAEKTOPHUSA, OTHOCUTEILHOCTh MEXaHUYECKOTO
nBwkeHus, aedopmanusa (ynpyrasi, IUIaCTHUECKas), TPEHHE, LEHTPOCTPEMUTEIBLHOE YCKOPEHHME, HEBECOMOCTb U
NEeperpy3ky, LEHTP TSHKECTH, aOCOMIOTHO TBEPAOE TEJ0, LEHTP THKECTH TBEPAOTO Tesla, PAaBHOBECHE, MEXAHUYECKUE
KOJICOaHUS ¥ BOJHBI, 3BYK, HH(PA3BYK H YJIBTPa3BYK, JICKTPOMAarHUTHBIE BOJIHBI, IITKaJIa SJIEKTPOMAarHUTHBIX BOJH, CBET,
OJMM30PYKOCTh M AaJbHO30PKOCTh, CIEKTPBl MCIYCKAaHWsA M IHOIJIOLIeHHUs, anb(da-, 6eTta- ¥ raMMa-u3aydeHus, H30TOIbI,
sIepHast SHEPreTHKa;

. paznuuaTh SBIEHHA (paBHOMEPHOE U HEpaBHOMEpPHOE TPSMOJIMHEHHOE JBHXKEHHE, pPaBHOYCKOPEHHOE
HpﬂMOJ’II/IHCﬁHOC JABUWXCHHC, CBO6OI{HOC nagacHuc TCJI, PAaBHOMCPHOC IBWXCHHUEC 110 OKPYKHOCTH, BSaHMOﬂCﬁCTBHe TCII,
peakTUBHOE IBWKEHHWE, KoJeOaTelbHOe MBIKEHHE (3aTyXarollhe W BBIHYKICHHBIE KOJeOaHWUs), PE30HAHC, BOJHOBOE
JBIDKEHHE, OTPaXKeHUE 3BYKa, IPIMOJIHMHEHHOE pacpOCTpaHeHHE, OTPaXKEHUE U NIPEIOMIICHHE CBETA, TIOJHOE BHYTPCHHEE
OTpakK€HHE CBETA, Pa3JIO’KeHUE OEIOT0 CBETAa B CIIEKTP U CIIOKEHHUE CIIEKTPATIBHBIX I[BETOB, JUCIEPCHS CBETA, €CTECTBEHHAS
PaAMOaKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOr0 CIIEKTPa U3JIy4YEHHUs ) IO ONMCAHUIO X XapaKTEePHBIX CBOMCTB U Ha OCHOBE
OIBITOB, IEMOHCTPHUPYIOIIHUX JaHHOE (PU3NUECKOE SBICHHE;

. pacIio3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MYECKHUX SBICHUH B OKpY’KarolleM Mupe (B TOM uucie (hu3ndeckue
SBJICHUS B IPUPOXE: NPWINBBI U OTIMBBI, ABMKEHHE IUlaHeT COJHEYHON CHCTEMbl, PEaKTHBHOE ABMXCHUE >KUBBIX
OpPraHHU3MOB, BOCIPHUATHE 3BYKOB JKHUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMHUYECKHE BOJHBI, I[yHaMH, 3XO0, I[BETa Tell,
OIITHYECKHE SIBICHUS B IPUPO/ie, OMOJIOrnyeckoe AeHCTBUE BUANMOTO, YIbTPa(hHOIEeTOBOrO U PEHTTEHOBCKOIO H3IyUeHUH,
€CTECTBEHHBIN PaJIMOAKTUBHBIA ()OH, KOCMHYECKHE JTyYH, PaJHOaKTHBHOE WU3Iy4YE€HUE MPUPOJHBIX MUHEPAJIOB, JICHCTBHE
PaZnOaKTUBHBIX M3YYEHHI Ha OpraHu3M YelIOoBeKa), IPU 3TOM MEPEBOANUTh NPAKTHUECKYIO 3a7auy B yUe€OHYIO, BBIIEIATh
CYIIECTBEHHbIC CBOWCTBA (MPU3HAKH) (PU3HUYECKUX SIBIICHUH;

. OIMCHIBATh M3YUYCHHBIE CBOWCTBA TN M (U3UUECKUE SIBJICHUS, MCHOJIB3Ys (DU3NYECKUE BEIWYMHBI (CPEAHSs U
MIHOBEHHAs! CKOPOCTh Te€Ja MPU HEPaBHOMEPHOM JBM)KEHHH, YCKOpPEHHE, MepeMeIleHne, MyTh, YIJIoBas CKOPOCTh, CHIIa
TPEHUs, CUiIa YNPYroCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOJHOrO IMAAEHUs, BEC Teja, UMIIYJbC Telld, UMILYJIbC CHIIBL,
MexaHH4yeckas paboTa ¥ MOIIHOCTb, TOTEHI[MAbHAS SHEPTUs Tela, MOAHATOr0 HaJl TOBEPXHOCTHIO 3€MJIH, TOTEHIINATbHAS
SHEPTUsl CKATOH NMPY>KUHBI, KHHETHUECKAsi SHEPTUs, TIOJTHAsI MEXaHUUECKasi SHEPIus, IEPUOJl M YacToTa KoJeOaHuH, yIiHa
BOJIHBI, TPOMKOCTH 3BYKa M BBICOTA TOHA, CKOPOCTb CBETA, [TOKA3aTeNlb HPEJIOMIICHUS CPeibl), IPH OMMUCAHUH MPABUIBHO
TPaKTOBaTh (PU3MYECKUH CMBICI HCIIONB3YEMBIX BEIWYHH, OOO3HAYCHUS W E€IUHHIBI (PU3MUYECKUX BEIUYWH, HAXOAHUTH
(hopMyInbl, CBS3BIBAIOIIME IAHHYIO (QHU3MYECKYI0 BEIMYUHY C APYTUMH BEJIMYHMHAMH, CTPOUTH TpauKu H3y4YEHHBIX
3aBUCHUMOCTEH (U3MUECKUX BEIHUYUH;

XapaKTepU30BaTh CBOICTBA TeJ, GU3NUECKUE SBIICHUS W MPOIIECCHI, HCIIOb3Ysl 3aKOH COXPAHEHHUS SJHEPTHH, 3aKOH
BCEMHUPHOTO TATOTEHHWS, NMPUHIMI CYNEPHO3UINN CHJI, IPUHIUI OTHOCUTENbHOCTH | anwies, 3akoHbl HpIOTOHA, 3aKOH
COXPAaHEHUS MMITYJIbCA, 3aKOHBI OTPAaXXEHMsI U MPEIOMIICHUS CBETA, 3aKOHBI COXPAaHEHUS 3aps/I0BOIO U MacCOBOTI'O YHCEN
MIPH SJIEPHBIX PEAKIHsIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYNIHMPOBKY 3aKOHAa W 3alUCHIBATh €r0 MaTeMaTH4ecKoe
BBIPaXKEHHUE;

. OOBACHATH (M3WYECKHME TIpOIlecChl W CBOMCTBA Tel, B TOM 4YHCIE€ W B KOHTEKCT€ CHTYyalud
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBISATH NPUYUHHO--CIICJICTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE W3 2—3
JIOTHYECKUX INAroB C ONOpoil Ha 2-3 H3yYeHHBIX CBOWCTBA (PH3MYECKHUX SIBICHUH, (UINUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEN;

. pemats pacuéTHble 3a1aud (OMHUpAroIecs Ha CHCTeMy M3 2—3 ypaBHEHHWH), MCIIONb3YS 3aKOHBI U (POpPMyIIbI,
CBsi3pIBatoNIre (hM3NYECKUE BEJIMYMHBI: Ha OCHOBE aHajK3a YCIOBHS 33J1a4M 3alMChIBATh KPaTKOE YCIIOBHE, BBISBISTH
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O
HCOOCTArOIeC NI H30BLITOYHEIC JaHHBIC, BI:I6I/IpaTI> 3aKOHBbI 1 (bOpMy.]'IBI, HCO6X0):[I/IMI>IG AJid pCUICHUA, IPOBOANUTHL paC‘{éTBI
" OCHUBATH PCATMCTUYHOCTD ITOJIYUYCHHOI'O 3HAUCHUA (l)PI3PI‘-ICCKOfI BCIIMYHUHBI,

. pacro3HaBarh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIMU (PUIMYECKHX METOJIOB, MUCIONB3YS OMUCAHUE
WICCIIEIOBAHMUSA, BBICTSATEH MPOBEPSIEMOE TIPEAIIOTI0KEHHE, OIICHUBATH MMPABMIIBHOCTD TOPS/IKA IPOBEACHUS HCCIIEIOBAHMS,
JIeJIaTh BBIBOBI, HHTEPIIPETUPOBATh PE3YJIbTAThI HAOIO/ICHUI U OTIBITOB;

. MPOBOJMTH OTBITHI IO HAOTIOACHUIO GPU3UUECKUX SABJICHUH WK (U3NIECKUX CBOMCTB Tel (M3yueHHE BTOPOTO 3aKOHA
HreloToHa, 3akoHa cCOXpaHEHHsI YHEPTrUH, 3aBUCHMOCTH IEpHOAa KojieOaHWH MPYXKMHHOTO MasTHHKA OT MacChl Tpy3a H
XKECTKOCTU TPYKUHBI M HE3aBHUCHMOCTH OT aMIUIATYJBl MAaJbIX KOJICOaHWIA, TIPSIMONMHEHHOE PaclpOCTpaHEeHHE CBETa,
pasznokeHne Oenoro cBera B CHEKTP, U3yUCHHUE CBOWCTB M300paKEHUS B IUIOCKOM 3€pKalle U CBOWMCTB M300pa)KEHUS
mpenMeTa B cOOHparoIei JInH3e, HaOMI0IeHNE CTUTOIIHBIX U TMHEHYATHIX CIIEKTPOB M3ITyUEHHs ): CAMOCTOSITETHHO COOUPATh
YCTAaHOBKY M3 W30BITOYHOr0 Habopa 000pyI0BaHuUs, OMUCHIBATE X0/ ONBITAa U €T0 PE3yJbTaThl, (POPMYIUPOBATH BHIBOAKI,

. IPOBOAUTH NPU HEOOXOAUMOCTH CEPHIO TIPSIMBIX H3MEPEHHUIL, OTIPEIEIIsis CpeHEe 3HAUCHNUE H3MEPSEMOil BETMYNHEI
(pokycHOe paccTosiHEE COOMpAIOILEH JTHH3bI), 000CHOBBIBATH BEIOOP CIIOCOOa M3MEPEHHUs (M3MEPUTEILHOTO IPHOopa);

. MPOBOJUTH HCCIIEZIOBAaHWE 3aBUCUMOCTEH (DM3WYECKMX BEIMYWH C WCIOJIB30BAHWEM MPSIMBIX H3MEpPEHHH
(3aBUCHUMOCTH TIyTH OT BpPEMEHH INPHU PAaBHOYCKOPEHHOM [BIDKEHHH 0O€3 Ha4dallbHOW CKOPOCTH, IMEpHoja KOJIeOaHwHid
MAaTEeMaTUYCCKOr0 MAasITHUKA OT AJUHBI HUTH, 3aBUCUMOCTH yTiia OTPaKCHUS CBETa OT yria MaJeHUs U yTiia IpeOMIICHUS
OT yria mMajeHus): IUIAHUPOBATh HCCIIEIOBAHHME, CAaMOCTOSITETFHO COOMPATh yCTAHOBKY, (PHKCHpPOBATH pE3yIbTaTHI
MOJIyYEHHOW 3aBUCHMOCTH (DU3NYECKMX BEIUYMH B BHUJAC TaOnuIl U TpaduKOB, MeNaTh BBIBOJLI 10 pe3yJbTaTaMm
WICCIIEIOBAHNS;

. NPOBOAWTH KOCBEHHBIE M3MEpEHUS (U3NYECKUX BEIMYUH (CpPEeOHSIsI CKOPOCTb M YCKOPEHHE Tena IIpH
PaBHOYCKOPEHHOM ABHXECHUH, YCKOPEHHE CBOOOTHOTO aleHHS, KECTKOCTh MIPY>KUHBI, KO3()(OUIIMEHT TPEHUS CKOTIBKEHHUS,
MexaHWuecKkas padoTa ¥ MOIIHOCTh, YacTOoTa W IMEpUoJi KOJeOaHWH MaTeMaTHYeCKOrO W MPYKHHHOTO MAasiTHUKOB,
OIITHYECKas CHJIa COOMPAOIIEH JIMH3bI, PAJHOAKTUBHBIA (OH): INIAHUPOBATh U3MEPEHHs], COOUPATh SKCIEPUMEHTAIBHYIO
YCTaHOBKY U BBINIOJIHATH H3MEPEHUs, Ccieays TMpeajoKEeHHOW HHCTPYKLUH, BBIYMCIATH 3HAYEHHE BEIMYUHBI U
aHAJIM3UPOBATH IOJIyYCHHBIE PE3YJIBTATHI C YIETOM 3aJaHHON MOTPELIHOCTH U3MEPEHHUN;

. cOOJIFOIaTh TIpaBUJIa TEXHUKH O€30TIACHOCTH MIPpH padoTe ¢ T1abopaTOpHBIM 000pyIOBaHUEM;

. pas3In4aTh OCHOBHbIC IPU3HAKH U3YUECHHBIX (PU3MUECKUX MOJIEJICH: MaTepHaIbHas TOUKa, aDCOIIOTHO TBEPAOE TEJIO,
TOYEYHBIN UCTOYHUK CBETA, JyY, TOHKas JIMH3a, JIaHeTapHast MOJIeh aToMa, HyKJIOHHAs MOJIEb aTOMHOTO S71pa;

. XapaKTepU30BaTh MPHHIHITI ICHCTBHS H3YUYSHHBIX TPHOOPOB U TEXHMYECKUX YCTPOMCTB € OIIOPOH HA MX OMHCAHHS
(B TOM 4HcCTIe: CIUIOMETP, JaTYNKHU MOJIOKEHHUSI, PACCTOSHHS ¥ YCKOPEHHSI, paKeTa, 9X0JI0T, OUKH, IEPUCKOII, (hoToamnmapar,
ONTHYECKHE CBETOBOJBI, CHEKTPOCKOM, IO3MMETp, Kamepa BuibcoHa), MCIONB3ys 3HAHHSA O CBOMCTBAX (PH3NYECKUX
SBJICHUH ¥ HEOOXOIUMBIe (PU3NYECKHE 3aKOHOMEPHOCTH;

. UCIIOJIb30BATh CXEMbI U CXEMATUYHBIC PUCYHKH U3YYCHHBIX TEXHHYECKHX YCTPOUCTB, U3MEPUTEIBHBIX TPUOOPOB U
TEXHOJIOTHYECKUX TMPOIECCOB MPH PENICHUH YUeOHO--MPAKTHUSCKUX 3a/a4, ONTHYSCKHE CXEMbl JUIS TMOCTPOCHUS
M300paKeHHI B ITOCKOM 3€pKajie U COOMpAroIIe JIMH3E;

. NPUBOJUTH IPUMEPHI (HAXOIUTh HH()OPMAIHIO 0 TPUMEPax ) NPaKTHYECKOTO HCIONB30BaHMsI (PU3UUECKUX 3HAHUH B
MOBCEHEBHOMW KHU3HU JJIsi oOecrieueHus] 0€30MacHOCTH NMpU O0palleHu: ¢ MPUOOpPaMu M TEXHUYECKUMH YCTPOHCTBaMHU,
COXPaHEHUS 3/I0POBBSI U COOITIOACHHS HOPM SKOJIOTMYECKOT0 MTOBEACHHS B OKPYIKatoLIel cpere;

. OCYILIECTBISITh NMOUCK HMH(popMauuu (u3nyeckoro conepxanusi B VHTepHETe, CaMOCTOSTEIbHO (HOpMyIHpYs
MOVCKOBBIN 3aMpoC, HAXOAWTh IMYTH OMNPEAEICHUS JAOCTOBEPHOCTH IOJYyYCHHONW MH(OPMAIMM HA OCHOBE MMEIOLIUXCS
3HAHUHN U TOTIONHUTENbHBIX UICTOYHHUKOB;

. MCIIOJIb30BaTh MPH BHIIOJIHEHUH YUeOHBIX 3aaHuil HayYHO--TIOMYJIIPHYIO JINTEPaTypy (PU3HUECKOTO COAep KaHus,
CTIpaBOYHBIE MaTepHajbl, pecypchl ceTd WHTepHeT, BiaJeTh NpuéMaMH KOHCIEKTHPOBAHHS TEKCTa, MpeoOpa3oBaHUS
nHGOPMALIUH U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;

. C03/1aBaTh COOCTBEHHBIEC MMMCHMEHHBIC U YCTHBIE COOOIICHUSI HA OCHOBE HH(OPMAIIMN U3 HECKOJIBKHX MCTOYHUKOB
(U3MUECKOro coaepKaHusl, MyOINYHO MPEICTABIAT PE3YIbTaThl HPOSKTHOW MIIM UCCIIEI0BATEILCKON NEATEIbHOCTH, MIPH
3TOM TPaMOTHO HCIIOJIL30BaTh HM3YYEHHBIH TOHATHHHBIA amnmapaT HM3ydaeMoro pasjiena (U3NKH M CONMPOBOXKAATH
BBICTYIUICHUE MIPE3eHTAMEH ¢ yYETOM 0COOEHHOCTEH ayAUTOPHH CBEPCTHUKOB.
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PabGouass mporpamma mo y4yeOHomy mnpeaMery «®u3zmka» paspadorana
BOCIIUTAHMA, YTO OTPa)keHO B JIMYHOCTHBIX IUIAHMPYEMBIX pe3yJbTaTax M o0ecneduBaeT

TEMATUYECKOE IINIAHUPOBAHHUE

¢ y4érom

paGodeii mporpaMmsl

peanu3amnuio

WHBapHaHTHBIX MoayJiei (MM) nporpaMMsel «Ypo4uHasi 1esiTeIbHOCTE» U «OCHOBHBIE IIKOJIbHbBIE JeJIa).
7 KJIIACC

No
/1

HaumenoBanue pasaenoB u TeM
MPOTPaMMBI

Konuuectso

qacoB

Bcero] KP \ 1P

OnexrpoHHble (H(POBLIC)
00pa3oBaTeIbHBIC PECYPCHI

Pa3 gen 1.@u3uka 1 €€ poJib B IO3HAH UM OKPY/KAIOIIEro MUpa

1.1 ®duszuka - HayKa 0 IpUpoje 2 bubmorexa [IOK
https://m.edsoo.ru/7f416194
12 2 1 bubmunoreka LIOK
DU3NIECKUCBEITN YNHBI https://m.edsoo.ru/7f416194
13 2 bu6nmoreka [JOK
EcrecTBeHHOHAYYHBIN METO]T TO3HAHUS https://m.edsoo.ru/7f416194
HWro romopazneny 6

Pa3 nen 2.IlepBoHayasibHble CBeIeHH 51 0 CTPOEHMHU BellleCcTBA

21 1 bubmunoreka LIOK
CTpoeHHe BemecTsa https://m.edsoo.ru/7f416194
99 JIBIDKEHUE W B3aUMOJICHCTBHE YaCTHI] 5 bu6mmotexa LIOK
' BEIIECTBA https://m.edsoo.ru/7f4
23 2 Bu6nnoreka [JOK
ArperatHble COCTOSIHUS BEIIECTBA https://m.edso00.ru/7f416194
Hto ronopazneny 5
Pa3 nen 3./[Bu:keHue ¥ B3 aMMOJI €iCTB He TeJ
31 3 bubmunoreka LIOK
MexaHW4YeCKOeIB HKEHHE https://m.edsoo.ru/7f416194
32 4 Bbu6nnoreka [JOK
Wuepiust, Macca, IIOTHOCTh https://m.edsoo.ru/7f416194
33 1 5 bubmunoreka LIOK
Cuia. Bugsicun 14 https://m.edsoo.ru/7f416194
Hroro no pasaeny 21
Pa3 nen 4./1aByienue TBEPABIX TeJl, > KMAKOCTEH U ra3oB
41 Hasnenue. llepegava naBieHust TBEPAbIMU 3 bu6mmorexa LJOK
TeIaMU, )KUIKOCTIMHU U ra3aMu https://m.edsoo.ru/7f416194
42 5 bubauoreka LIOK
JlaBieHHe KHUIKOCTH https://m.edsoo.ru/7f416194
43 6 bubmmoreka IIOK
AT™MochepHOe1aB JICHHE https://m.edso00.ru/7f416194
44 I[el‘/'ICTBITI‘e J)KUJKOCTH U ra3a Ha ; L 3 Bu6anorexa LIOK
HOTPY’KCHHOC B HUX TCJIO https://m.edsoo.ru/7f416194
HUto ronopazaeny 21
Pa3 gen 5.Padota u MOIIHOCTH. DHEPrus
51 3 bubmuoreka LIOK
Pabora 1 MomHOCTh https://m.edso00.ru/7f416194
59 5 bubmuoreka LIOK
IIpocThieMexaHu3 Mbl https://m.eds00.ru/7f416194
53 4 1 bubmuoreka LIOK
MexaHHYECKasdH eprus https://m.edsoo.ru/7f4
Hroro no pazneny 12
PesepBHOEBpeMs 3 ‘ ‘
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OBUIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME 68 3] 12
8 KJIACC
Hanmenosanuepasn enos u remnporpammsl | KomnuectBodac oB| DiaeKTpoHHBIE (LTH(PPOBEIE)
Jr\lr;_)n o0OpazoBaresbHbIC PeCypChl
Bcero| KP | ITP
Pa3 nen 1.TemnoBblesiBJIeHUs
1.1 CrtpoeHue 1 CBOMCTBA BEILICCTBA 7 Bubmorexa IJOK
https://m.edsoo.ru/7f 4181ce
buomuoreka LIOK
12| Tennosgie npoueccr! 21 s https://m.edsgg.ru/?f 4181ce
Hrto ronopaszgeny 28
Pa3 gen 2.91ekTpryecKkue U Ma THUTHbIE SIBJICHUS
21 DIEKTPUUYECKUE 3aPSIbI. 7 1 bubnmnoreka [IOK
3apspkeHHBIC TeNa M X B3aUMOJICHCTBHE https://m.edsoo.ru/7f 4181ce
2.2 [TocTOSHHBIHAIEKTP NIECKUHATOK 20 1 7 ﬁgg;?;;:;?sgo(?rﬁﬂ £ 4181ce
bu6nunoreka IJOK
2.3 | MaruuTHbIeSBIEHUS 6 1 1 | https://m.edsoo.ru/7f 4181ce
24 DNEeKTPOMAarHUTHASH HIYKITUS 4 ESSSJ,I:;I/?‘;][EI;Z(I)_})(.)I’EH £ 4181ce
Hroro no pazaeny 37
PesepBHOEBpEMS 3
OBHIEE KOJIMYECTBO
YACOB I10 ITPOT'PAMME 68 3| 14
9 KJIACC
Nern/ | HammenoBanue pa3zneiaoB U TeM KomnuuecTtso OnextrpoHHbIe (H(POBLIC)
o NpOrpaMMbl 4acoB o0pasoBarebHbIEpECYPC bl
Bcero‘ KP ‘ I1P
Pa3 nen 1.MexaHudecKkuesaBJIeHUs
11 MexaHUYeCKOe IBHKEHHE M CIIOCOOBI 10 Bu6mmoreka LIOK
€r0 OIMCAHHS https://m.edsoo.ru/7f41a4a6
12 1 3 bubmoTeka [IOK
BzaumoneiicTBueren 20 https://m.edsoo.ru/7f41a4a6
13 3 buomuorexa LIOK
3aKOHBICOXPAHECHUS 10 https://m.edsoo.ru/7f41a4a6
HUroro mo paznemy 40
Pa3 nen 2.MexaHudyecKkue KoJieOaHUsI U BOJTHBI
butmuorexa LIOK
2.1 Mexammieckue Konebanus ! https://m.edséfa.ru/?ﬂla 4a6
bu6nuoreka IJOK
2.2 MexaHH4YeCKUEBOIHBI. 3BYK 8 1 https://m.e dS(I)_E).I’u 17412 426
Hroro no pazneny 15
Pa3 nen 3.91eKTpOMarHuTHOE MOJIe H 3JIEKTPOMATHUTHBIE BOJIHBI
31 ONEeKTPOMarHuTHOE MOJE U 6 2 Bbu6imoreka [IOK
JIIEKTPOMArHUTHBIC BOJIHBI https://m.edsoo.ru/7f41a 4a6
Uro romopazneny 6

Pa3 nea 4.CBeToBbIeABJICHUA
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butmmoreka [IOK

4.1 3aKOHBIPACIIPOCTPAHCHH SICBETa 6 2 hitps://m.edso0.ru/7f41a 4a6
4.2 JIMH3BI ¥ ONITHYECKUETIPHOOPHI 6 3 ﬁggg:l;llcr);i;i;_})?rﬁﬂ f41a 436
4.3 PasnoxeHune 6eoro cBETa B CIIEKTP 3 2 ﬁgg;ﬁ?;iii?ﬁn f412 426
HWroro mo paznemy 15
Pa3 nen S.KBantoBblesiBieHust
51 4 1 buomoTexa LIOK
Hcmyckanue ¥ MOTJIOIIEHHE CBETa aTOMOM https://m.edsoo.ru/7f41a4a6
52 6 1 bu6nmoreka IJOK
CtpoeHueaToMHOTOsIIpa https://m.edsoo.ru/7f41a4
53 7 bubnmnoreka [IOK
SnepHblepeakun https://m.edsoo.ru/7f41a4
Hroro no pazneny 17
Paznen 6.I1oBTOpHUTEIHHO-0000 A0 IIHITMOY b
6.1 IToBTOpeHME 1 0000IICHHE CONCPKAHUS 9 buommoreka LIOK
' Kypca dusuku 3a 7-9 Kiacce https://m.edsoo.ru/7f41a 4a6
Hroro mo pasaeny 9
OBIIEE KOJIMYECTBO YACOB I1O 102 97
[MPOT'PAMME
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