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IHOACHUTEJIBHAS 3AIINCKA

[Iporpamma no ¢u3nke Ha ypoBHE OCHOBHOTO 0OILIero oOpa30BaHMs COCTABJICHA Ha OCHOBE IOJOXKEHHHM M TpeOOBaHMH K pe3ysbTaTaM OCBOCHHUS Ha
0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTelbHOH mporpammbl, mperactaBieHHBIX B ®I'OC 00O, a Ttakke ¢ yd4érom QenepanbHOi paboueil mporpamMmbl
BocniuTanus 1 KoHuenuu npenoaaBanus yaeoHoro npeamera «Duznkay.

ConepxaHre MporpaMMsbl 1Mo (U3MKE HANpaBlIeHO HA (JOPMHUPOBAHUE ECTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaIOUIMXCSl M OPTaHH3aLUI0 W3yUeHHS
($u3MKN Ha AEATEILFHOCTHON OCHOBe. B mporpaMme mo ¢u3uke yuuTHIBaIOTCSA BO3MOXKHOCTH Y4eOHOro mpenmera B peanusanuu tpedoBanuii @I'OC OO0 k
TUTAHUPYEMBIM JIMYHOCTHBIM M METalpeJMETHBIM pe3ysbTaTaM OOyuYeHHs, a TaKKe MEKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYYHBIX yUeOHBIX MPEAMETOB Ha
YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHusl.

[IporpaMMa 1o Qu3KNKe ycTaHaBIUBAeT paclpeAeiicHHe Y4eOHOro Marepuana mo rogaMm oOydeHus (1O Kiaccam), MpeuiaraeT NPHUMEPHYIO
MOCJIEI0BAaTEIbHOCTDh U3yUCHHS TEM, OCHOBAHHYIO Ha JIOTUKE Pa3BUTHS MPEAMETHOTO COEPKAaHUS M YUETE BO3PACTHBIX OCOOCHHOCTEH 00YYarOIUXCSl.

[Iporpamma o ¢usuke pazpaboTaHa ¢ LETbIO OKAa3aHUA METOANYECKOM MOMOIIY YUYUTEIIO B CO3/IaHIH Pabovell MporpaMMEI 10 YIeOHOMY MPEAMETY.

dusuka SABISETCS CUCTEMOOOPa3yIOUIMM ISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKONbKY (PU3NYECKHE 3aKOHBI JIGKAT B OCHOBE MPOIIECCOB
Y SBJICHHI, U3y4aeMbIX XUMHUEH, OUOJIOTHEH, acCTpOHOMUEH U (PU3UUECKOM Teorpaduei, BHOCUT BKJIaJ B €CTECTBCHHO-HAYUYHYIO KAPTUHY MUPa, IPEIOCTABIISCT
HaunboJee sicHbIE 00pa3Ibl IPUMEHEHUSI HAYyYHOTO METO/Ia MO3HAHUS, TO €CTh CIIOC00a MOTY4EHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpnHa u3 TIaBHBIX 3a/1a4 (prU3nIecKoro 00pa3oBaHus B CTPYKType 00IIero o0pa3oBaHs COCTOUT B JOPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH
W MHTEepeca K HayKe Y 00yJatoIIiXcsl.

Uzyuenne ¢u3nku Ha 0a30BOM YpOBHE NPEAIIONaracT OBIAJCHUE CIEAYIONIMMH KOMIIETEHTHOCTSMH, XapaKTePHU3YIOIIUMH ECTECTBEHHO-HAYYHYIO
TPaMOTHOCTb:

Hay4IHO OOBSICHATH SIBJIICHUS,
OILIEHMBATh ¥ MOHUMATh OCOOEHHOCTH HAYYHOT'O UCCIIEI0BAHUS;
HWHTEPIIPETHPOBATH JIAHHBIE U UCIIOIb30BATh HAyYHBIE I0KA3aTENbCTRA AJIS TIOTYUEHHS BHIBOJIOB.

Henn n3ydyeHus QU3NKK HAa YpOBHE OCHOBHOTO 00IIero oOpa3zoBaHusi onpezeieHsl B KoHmenmuu npenogaBaHusi yueOHoro npenmera «Duszmka» B
o0pazoBareibHBIX oOpranmzanmax Poccuiickoii @enepanuy, peaau3yIOIIMX OCHOBHBIE O0LIe00pa3oBaTEeNbHBIE IMPOTPAMMBI, YTBEP)KIAEHHOW peIICHHEM
Kosnernn Mununcrepcersa npocsemenust Poccuiickoit @enepanun (mporokon ot 3 gexadps 2019 r. Ne [1K-48H).

Henn nzyyenus: Gu3uKu:
nproOpeTeHre HHTEpeca U CTPEMIICHUS 00y4JaIOIMXCs K HAYYHOMY W3YYEHHIO IPUPOABI, Pa3BUTUE UX WHTEIUICKTYAIbHBIX H TBOPYECKHX CIIOCOOHOCTEI];
pa3BUTHE NPEACTABICHUN O HAYYHOM METO/I€ MO3HAHUS 1 YOPMHUPOBAHUE UCCIIEAOBATEIHCKOTO OTHOLLICHHS K OKPY KAIOIIUM SBJICHUSIM;

(opMHpOBaHNE HAYYHOTO MUPOBO33PEHHUS KaK pe3ybTaTa U3y4eHHUs] OCHOB CTPOCHHUS MaTepruu U (yHJaMEHTAJIbHBIX 3aKOHOB (PU3MKH;

(hopMHpOBaHHE MPEACTABICHUNA O POIX PU3UKH U1 PA3BUTHS APYTHX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHH;

pa3BUTHE NPEACTaBICHUH 0 BO3MOXXHBIX cepax Oynymieit nmpodheccHoHaIbHOM NesITEIbHOCTH, CBSI3aHHON ¢ (PU3UKOM, TOATOTOBKA K AaJbHEHIIEMY 00yUYeHHIO
B 9TOM HalpaBJIEeHHU.

JocTixeHre 3TUX 1ieJiel TporpaMMbl 1o (pU3HKe Ha yPOBHE OCHOBHOTO 0011ero oopa3oBaHus 00ecedrBaeTCs pELICHHEM CIIeIyIOIINX 3aAay:
nproOpeTeHre 3HaHUK O IMCKPETHOM CTPOCHHH BEILECTBA, O MEXaHUYECKUX, TEIUIOBBIX, 3JIEKTPUUECKUX, MArHUTHBIX U KBAHTOBBIX SIBIICHUSX;
nproOpeTeHre YMEHUH OMUCHIBATh U OOBSICHITH (PU3MUECKHE SBJICHUS C UCTIOJIb30BAHUEM MTOTYYSHHBIX 3HAHUI;



OCBOCHHE METOJIOB PEIICHUsI MPOCTEHIIINX PACYETHBIX 337124 C UCTIONIL30BAHUEM (PU3MUIECKUX MOJIENeH, TBOPUECKUX U MPAKTUKO-OPHECHTHPOBAHHBIX 3a]1a4;
pasBuUTHE YMEHHI HAONIONATh MPUPOHBIC SBICHHUS W BBHIOJIHATH OIBITHI, JIAOOPATOPHBIE PabOThl M AKCTIEPUMEHTAIBHBIC UCCIICIOBAHUS C MCIIOJIL30BAHUEM
W3MEPUTENHHBIX IPUOOPOB;
OCBOCHHE TPHEMOB paboThl ¢ WHGOpMaNHMEH (QU3MIECKOTO COACpKaHUA, BKIIOYas HHOOPMAIIUIO O COBPEMEHHBIX IOCTIDKEHUSX (GU3WKH, aHAIN3 |
KPUTHYECKOE OIICHUBaHHE HH(OpMAIINH;
3HAKOMCTBO €O cdepamMu MpodeCcCHOHANBHONW AESTENFHOCTH, CBSI3aHHBIMH C (PM3MKOH, U COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAHHBIMH Ha JIOCTHIKEHUSIX
(m3HUIecKoi HAYKH.

Ha uzyuenme gusuku (0a30BbIi ypOBEHB) HA YPOBHE OCHOBHOTO 00IIero oOpazoBaHus oTBoauTCs 238 yacoB: B 7 Kiacce — 68 4acoB (2 daca B HEZENI0),
B 8 KJacce - 68 JacoB 2 gaca B HEZCIO), B 9 KJ1acce - 102 gaca 3 gaca B HEZCIIO).

[Ipennaraemeplii B mporpamMe 1o (U3UKE MEepeUeHb J1a00pPaTOPHBIX PaOOT M OMBITOB HOCHT PEKOMEHJATENbHBIM XapaKTep, YYUTENb JelaeT BhIOOD
MpOBeIEHHsI Ta00PaTOPHBIX PadOT U OMBITOB C YUETOM HHAMBUAYAILHBIX OCOOCHHOCTEH 00yUaroIUXCsl, CITUCKA SKCIEPUMEHTABHBIX 3aaHuH, MpeiaraeMbIX
B paMKax OCHOBHOTO I'OCYJapCTBEHHOI'O 3K3aMeHa 110 (pH3HKe.



COJEPKAHUE OBYYEHUSA
7 KJIACC

Pazpen 1. ®uszuka u e€ poJib B IO3HAHUHN OKPYKAIOLIEro Mupa.
®dwus3uka — HayKa o mpupoje. SBneHus npupoabl. PU3NdecKue SBICHHS: MEXaHUIEeCKHe, TETUIOBBIE, JIEKTPUIECKIE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
dusndeckne BennIuHbL. M3mepenne ¢pusndecknx BennunH. Ousmueckre npudopsl. [lorpemHocTs n3mMepernid. MexxayHapoaHas CUCTEMa eIHHUIIL.
Kak ¢usnka u nqpyrue ecTecTBeHHBIE HAYKH U3y4JaloT NpUpody. EcTecTBeHHO-HAYYHBII METO MO3HAHUS: HaOII0AeHre, TOCTAHOBKAa HAYYIHOTO BOIIPOCA,
BBIBIDKEHUE TUTIOTE3, IKCTIEPUMEHT 10 IIPOBEPKE TUTIOTE3, 00BACHEHHE HAOM0JaeMoro sBieHns. Onrcanne GU3NIeCKUX SBICHUH C TOMOIIBIO MOJIEIEH.
Hemoncmpayuu.
MexaHI/I‘ICCKI/IC, TCIUIOBLIC, DJICKTPUYCCKNUEC, MAIrHUTHBIC, CBETOBLIC SIBJICHUS.
dusnyeckre NpUOOPHI U MpoIeIypa MPSIMbIX H3MEPEHUH aHAIOTOBBIM U U(POBBIM IPHOOPOM.
Jlabopamopnvle pabomot u onvimol.
OnpeneieHue EHbI JSJICHUS Kbl U3MEPUTEIBHOTO TIPUOOpa.
N3mepenne pacCTOSHUMN.
Uzmepenne 00bEMa )KUAKOCTH U TBEPIOTO TeTa.
Onpenenenue pa3MepoB MaJbIX Tell.
N3mepenue teMiiepaTypsl IPU IOMOLIH KHIKOCTHOTO TEPMOMETPA U JaTYUKA TEMIIEPATYPHI.
[IpoBeneHue uccae0BaHus MO MPOBEPKE TUIIOTE3BI: AATBHOCTD TOJIETA IAPHKA, MYIIEHHOTO TOPU30HTAIILHO, TEM OOJIbIIe, YeM OO0JIbIIe BHICOTA ITyCKa.
Paznen 2. [lepBonayanbHble cBeleHUS 0 CTPOEHUM BellecTBa.
CrpoeHue BemecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mepbl. OTBITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHE BEIIECTRA.
JBwkeHne vacTuil BemecTBa. CBsi3b CKOPOCTH JBIDKEHHS YaCTHIl ¢ TeMIiiepaTypoil. bpoyHoBckoe nBmxkenue, auddysus. BzanmoneiictBue yactuir
BEIICECTBA: MMPUTSAKCHUEC U OTTAJIKMBAHUE.
ArperaTtHble COCTOSHUSI BEIIECTBA: CTPOEHME Ta30B, XKUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) Tell. B3anMOCBS3b MeXIy CBOWCTBAMH BEIIECTB B
Pa3HBIX arp€raTHbIX COCTOAHUAX U UX ATOMHO-MOJICKYJIAPHBIM CTPOCHHUEM. OCO6eHHOCTI/I arperaTHbIX COCTOSTHUM BOJBI.
Hemoncmpayuu.
Hab6mronenne OpoyHOBCKOTO JBUKCHUSI.
Ha6monenue nuddysum.
Ha6n}0)1eH1/Ie HBHCHI/Iﬁ, O6L$ICH$[IOIIII/IXC$[ IMPUTSKECHUEM UJIN OTTAJIKMBAHUEM YaCTHUI] BEIICCTBA.
Jlabopamopnvle pabomul u onvimol.
OueHka auameTpa aToMa METOAOM PSIOB (C UCHOIb30BaHHEM (GoTorpaduii).
OmnbITHI 10 HAOJIOACHUIO TETJIOBOTO PACIIMPEHNUS TA30B.
OnBITHI 1T0 OOHAPYKEHHIO JIEHCTBYSI CHUJI MOJICKYJISIPHOTO MTPUTSIKEHYSL.
Paznen 3. /IBuikenue u B3auMo/ieiicTBue TeJl.



Mexanndeckoe IBmxKeHHe. PaBHOMepHOE 1 HepaBHOMEpHOE aBMkeHne. CkopocTs. CpemHss CKOPOCTh MPH HEPABHOMEPHOM JIBIKEHHH. Pacdér myTH u
BPEMEHH JBIKCHUS.

SBnenve mHepIMH. 3aKOH WHEPUWHU. B3amMmojelcTBre Ten Kak MpUYWHA M3MEHEHHS CKOPOCTH IBWKEHHS Tell. Macca Kak Mepa WHEPTHOCTH Tela.
[TnotHOCTH BemecTBa. CBSA3b MIOTHOCTH C KOJHMYECTBOM MOJIEKYIT B €IMHUIE 00bEMA BEIIECTBA.

Cuna xaKk xapakTepUCTUKa B3auMoJieiicTBus Ten. Cuna ynpyroctd U 3akoH ['yka. M3sMepeHne cuibl ¢ MOMOIIBIO TMHAMOMETpa. SIBlieHHE TATOTECHHS U
cuna Tspkectd. Cuila TsDKECTH Ha Ipyrux IoiaHetax. Bec tema. HesecomocTs. CroskeHHe Cuil, HampaBlIeHHBIX IO OJHOW IpsMoil. PaBHomeHcCTBYyIOMmIas CUIL
Cuna Tpenus. TpeHne CKOJIBKEHUS U TpeHHe oKosl. TpeHne B mpupoJie U TEXHHKE.

Hemoncmpayuu.

Habnronenne MexaHHYECKOTO IBUKEHUS Tea.

Hzmepenne ckopoCTH MPSIMOTUHEHHOTO IBUKCHUSL.
HaGuoienue sBiieHUS] HHEPIIWH.

Habnronenue naMeHeHUs: CKOPOCTHU TIPH B3aUMOJICHCTBUH TEIL.
CpaBHeHHE Macc N0 B3aUMOCHCTBHIO TEll.

CrnoyxeHue cuil, HalpaBJIeHHBIX MO OJHOM MPSIMOU.

Jlabopamopnvle pabomot u onvimol.

Omnpenenenue CKOPOCTH PABHOMEPHOTO JIBIKEHUSI (IIApUKa B )KUAKOCTH, MOJICIH 3JIEKTPUIECKOTO aBTOMOOWIIS U TaK Jasee).
Omnpenenenue cpeHell CKOPOCTH CKOJIBKEHHS OpYCKa HITH [IapHKa [0 HAKIOHHOH TIOCKOCTH.

Omnpenenenue MIOTHOCTH TBEPIOTO Tela.

OmnBITHI, IEMOHCTPUPYIOIINE 3aBHCUMOCTD PacTshKeHUs (1edopMaliii) MpyKUHBI OT MPHUIOKESHHON CHIIBI.

OmnEBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHITBI TPEHUSI CKOJIBKECHHUS OT Beca Teja M XapakTepa CONPHUKACAIONINXCS TOBEPXHOCTEH.

Pasnen 4. /laBiienne TBEPABIX TeJl, JKUAKOCTEH H ra3os.

Hapnenne. CriocoObl yMEHBIIEHHUsI W YBEIMYCHUs NaBiieHus. JlaBieHue raza. 3aBUCHMOCTh JaBJICHUS ra3a OoT o0béMa, Temmeparypsbl. [lepegaua
JaBJICHUA TBépIH)IMI/I TCJIaMH, XHAKOCTAMHU M Ta3aMH. 3akon Ilackams. ITHeBMaTHdeckMe MaIIWHBL. 3aBUCHMOCTH JaBJICHHUA KHIAKOCTHU OT FJ'Iy6I/IHLI.
Iunpocrarmueckuit mapagokc. Coobmatromuecs cocyabl. [ unpaBindeckiue MEXaHU3MBbI.

Atmocdepa 3emnn u atmocheproe napneHue. [[puunHb! cyiecTBoBaHus BO3AYIIHON 00onouku 3emiu. OmeiT Toppuuermn. U3meperne atmochepHoro
JaBJICHUS. 3aBUCUMOCTh aTMOC(EPHOTO JIABJICHHS OT BBICOTHI HAJI ypoBHEM Mop4. [Ipubops! st uaMepenus atMoc(hepHOTO 1aBIeHMSL.

JeiicTBHe )XKUIKOCTH U Ta3a Ha OTPYKEHHOE B HUX Teso. Beitankusaromias (apxumenosa) cuia. 3akoH Apxumena. [lnaBanue ten. BozayxoriaBanue.

Jemoncmpayuu.
3aBHCHUMOCTb JaBJICHHS Ta3a OT TEMIIEPaTypHlI.

[lepenaya naBneHus >KUAKOCTHIO U TA30M.

Coobmaronecs: COCyIbl.

I'unpasnugeckuii mpecc.

[IposiBieHne AeWCTBHUSI AaTMOC(EPHOTO JABICHUSL.

3aBHCHUMOCTD BBITAIKUBAIOLICH CHIIBI OT 00bEMa MOrPyKEHHOHN YacTH TeNa U INIOTHOCTH JKUAKOCTH.
PaBeHCTBO BHITAJIKMBAIOLIEH CHIIBI BECY BBITECHEHHOM KHUIKOCTH.



VYcnosue niaBaHys TeJ: MIaBaHUE WIK IOTPYKEHUE TeN B 3aBUCUMOCTH OT COOTHOILICHHS IUIOTHOCTEH Tella U )KUIKOCTH.
Jlabopamopnvie padbomot u onvimol.
HccnenoBanne 3aBUCHMOCTH Beca Tesla B BOAE 0T 00bEMa MOrpyKEHHOM B XKMIKOCTh YacTH TeJa.
Omnpenenenne BHITAIKUBAIOMICH CHITBI, JEHCTBYIOIIEH Ha TEJIO, TOTPY>KEHHOE B )KUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBHITAIKMBAOIIEH CHUJIIBI, IEHCTBYIONIEH HA TENO B )KUIAKOCTH, OT MAacChl Tefa.
OmnBITHI, JEMOHCTPHUPYIOIIKE 3aBUCUMOCTD BHITAIKUBAIOIIEH CHUJIBI, JEMCTBYIOLIEH Ha TEJIO B dKUIKOCTH, OT 00BEMA MOrPY>KEHHOM B XKHUIKOCTh YaCTH Tela U OT
MJIOTHOCTH YKUJKOCTH.
KoncTtpynpoBanue apeomeTpa Win KOHCTPYUPOBAHUE JIOJKH U OIpeJieNIeHre €€ rpy30MoAbEMHOCTH.
Paznen 5. PaGota u MomiHOCTh. JDHeprus.
Mexanndeckasi pabota. MOIIHOCTS.
[IpocTeie MeXaHU3MBI: pblYar, OJOK, HAKJIOHHAs IUIOCKOCTh. IIpaBuio paBHOBecHus phlyara. [IpuMeHEHHE NpaBuia PaBHOBECHUS phlyara K OJIOKY.
«3onotoe npasuno» mexanuku. KITJ] mpocteix Mexann3moB. [IpocTeie MeXxaHU3MBI B OBITY U TEXHHUKE.
Mexanndeckas sHeprus. Kunerndeckas u noreHuuansHas sHeprus. [IpeBpaiienue oHOro BUAa MEXaHUUECKOM SHEPIUH B APYroil. 3aKOH COXpaHEeHHUs
OHEPruu B MCXaHUKE.
Hemoncmpayuu.
[IpuMepsI MPOCTBIX MEXAaHU3MOB.
Jlabopamopnvle pabomot u onvimol.
Onpenerenne padOThI CUITbI TPEHUS ITPH PABHOMEPHOM JIBUXKCHHUH TeJIa 110 TOPU30HTAIBHOMN MMOBEPXHOCTH.
Hccenenosanvie yCinoBHi paBHOBECHUS pblyara.
Nzmepenne KII/] HakIOHHO# MIIOCKOCTH.
Nzydenue 3akoHa cOXpaHEHUsI MEXaHUIECKON SHEPTHH.

8 KVIACC

Paznen 6. TenJioBble ABJIEHHS.

OCHOBHBIE TTOJIOKEHUS MOHeKyHHpHO--KHHeTquCKOI71 TEOpHUU CTPOCHUA BEIIECCTBA. Macca u pasMEpbl aTOMOB U MOJICKYII. OHBITBI, MOATBEPKAAIOIINEC
OCHOBHBIC ITOJIOKCHU S MOHCKyanHO-KHHeTI/I‘IeCKOﬁ TCOPUU.

Mouenu TBEPIOTO, XUIKOTO U ra3000pa3HOro coCTossHUH BemlecTBa. Kpucrammyeckue u amopdubie Tena. OObsICHEHHE CBOWCTB ra3oB, XKHUAKOCTEH 1
TBép)II)IX TeJI Ha OCHOBE ITOJIOKEHHI MOHCKyanHO--KHHeTquCKOI71 TCOPUH. CMaumnBaHHe U KalmUJIJIAPHBIC SABJICHUA. Temnosoe paCcIupeHuEC U CXKaTHUEC.

Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO IBM)XEHHS 4YacTHIl. BHyTpeHHss sHeprus. CriocoObl M3MEHEHUsI BHYTPEHHEH 3HEpTUu:
TerIonepeaaya u CoBepIieHre padboTel. Buabl Tertonepeadn: TeIIonpoOBOHOCT, KOHBEKIHS, H3TYICHHE.



KonmmdecTBo TemmoTel. YaenbHas TEIUIOEMKOCTH BEmIecTBa. TeIIo0OMEH M TEINIOBOE paBHOBECHE. YpaBHEHHE TEILIOBOro Oamanca. IlmaBienwe u
OTBEPICBAHNE KPUCTAIIMICCKUX BEIIECTB. Y AeNbHAs TeInioTa ruraBieHus. [lapooOpa3oBanme u kKoHmeHcarus. Vcmapenuwe. KurmeHne. YmenmpHas TeInioTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATY Pl KHUTICHUS OT aTMOC(EepHOTO JaBICHHUS.

BuiaxxHocTh BO3aYyXA.

DHeprus TOIUIUBA. Y IeTIbHAs TEIIOTa CTOPAHHUS.

[punnumne padoTs! TemoBbix Asurareneit KI1/ teruioBoro neuraress. TerioBsie ABUTaTENN U 3allUTa OKPYKAIOIICH CPEIbl.

3aKOoH COXpaHEHUS U MPEBPAIICHHS SHEPTUH B TEILIOBBIX IIPOLIECCaXx.

Hemoncmpavyuu.

HaGumonenne 6pOyHOBCKOTO JIBUXKCHHSL.
HaGmonenue nuddy3um.
HaGuoenue sBiieHUi CMauMBaHUs U KaWUISPHBIX SBICHUH.
Habnronenue TemioBoro pacimmpeHust Tel.
N3menenune JaBJICHU ra3a 1nmpu U3MCHCHUN O6’béMa 1 Harp€BaHWU HUJIW OXJIAXKICHUU.
[IpaBuna uamMepeHus: TeMIepaTyphl.
Bugae! Teronepenayu.
Oxnax<ieHue Mpy COBEPIICHUH PaOOTHI.
Harpesanue npu coBepiieHnd paboThl BHEIIHUMH CHIIAMH.
CpaBHEHHE TEIIIOEMKOCTEH Pa3IMIHBIX BEIICCTB.
Hab6mronenue kuneHusl.
Hab6mronenue mocTosHCTBA TEMIIEPATYPHI IIPH TUIABIICHUH.
Mopenu TeINIOBLIX ABUTATEIIEH.
Jlabopamopnvle pabomot u onvimol.
OnBITHI 110 OOHAPYKEHUIO JICHCTBHS CHUJI MOJICKYJISIPHOTO MTPUTSIKEHMYSL.
OMNBITH 1O BBRIPANTMBAHHUIO KPHUCTAIIOB MTOBAPEHHON COJIM WM caxapa.
OnBITH IO HAOIIOIEHUIO TETIOBOTO PACIIMPEHHS T'a30B, KUIKOCTEH U TBEPBIX TEJ.
Onpenenenne NaBIeHUs BO3yXa B OAIUTOHE HIMPUIIA.
OnBITHL, JEMOHCTPUPYIOIINE 3aBHCUMOCTD JaBJICHUS BO3/IyXa OT €ro 00bEMa M HarpeBaHUs WA OXJIAXKICHUS.
[IpoBepka rumoTe3sl JIMHEHHON 3aBUCUMOCTH ITTUHBI CTOJIOUKA JKHIKOCTH B TEPMOMETPHYECKOI TPYOKE OT TeMITepaTyphl.
HaOmoienne n3MeHeHns: BHYTPEHHEH 3HEPTUU Tella B pe3yJibTaTe TeIuionepeadn 1 paboThl BHEIIHUX CHIL.
HccnenoBanue sBICHNUS TEIIOOOMEHA MTPH CMEIIMBAHUYU XOJIOIHOM U TOPSTYEii BOIBI.
Onpenenenne KOINYECTBA TEIUIOTHI, TOTYYEHHOTO BOJION MPH TEIUIOOOMEHE C HArpeThIM METAILUTUYECKUM IIMIIAHIPOM.
Onpenenenue yIeabHON TEMIIOEMKOCTH BEILIECTBA.
UccnenoBanue npoiiecca ucnapeHusl.
OrnpeneneHre OTHOCUTENBHON BIAKHOCTU BO3/IyXa.
OnpeneneHue yaeabsHOM TEIIOTHI MIIABJICHUS JIbA.



Pa3znen 7. daekTpuiyecKkne 1 MAarHUTHbIE SIBJIEHUS.

Onextpuzanus Ten. [IBa poja 3IeKTpUYECKHX 3apsAnoB. BzanmMomelcTBue 3apshkeHHBIX Tell. 3akoH KynmoHa (3aBUCHMOCTH CHIIBI B3aMMOJIEHCTBHS
3apsOKEHHBIX TENl OT BETMYUHBI 3aPs/I0B M PACCTOSHUSI MEXKIY TeJIaMu).

OnexTpudeckoe moiie. HampsokEHHOCTE SIIEKTPHYECKOTo Mo, [[puHINN cynepno3uny AIEKTPUIECKHX MMoel (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsAnoB. DIEMEHTApHBIA 3neKkTpudeckuil 3apsia. CrtpoenHue atoma. [IpoBOJHUKM M JUANEKTPUKH. 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsa.

DNEeKTPUIECKUN TOK. YCIOBUS CYIIECTBOBAHUS JJICKTPUYECKOTO TOKA. VICTOUHHMKHM MOCTOSHHOTO TOKa. J[eMCTBHS 3JMEKTPUYECKOTO TOKa (TEIIOBOE,
XUMUYECKOE, MATHUTHOE). DJICKTPUUECKUI TOK B KUJIKOCTSIX U ra3ax.

Onextpudeckas 1emnb. Cuia Toka. JneKkTpudeckoe HanpspkeHue. COnpoTUBICHUE TMPOBOAHUKA. Y ACIBHOE CONPOTHBICHHUE BelIecTBa. 3akoH OMa s
yuactka mend. [locnenoBarenpHOE U apalieIbHOE COSTUHEHNE TPOBOIHUKOB.

PaboTa u MOITHOCTP NEKTpUUEcKOro Toka. 3akoH [xoyns—JIeHna. DnexTpudeckue Henu U NOTPeOUTeNr IeKTpHYecKol SHeprun B ObITy. KopoTkoe
3aMBIKaHUE.

ITocTostHHble MarHuThl. B3auMOOENCTBYE ITOCTOSHHBIX MAarHUTOB. MarHutHoe mojie. MardiuTHOe II0JIe 3EMJIM M €ro 3HaYe€HHUE UIA JKU3HU Ha 3eMIle.
OneIT DpcTeaa. MarHuTHOE TOJIE AIEKTPUUYECKOTO TOKa. [IprMeHeHre >JeKTPOMAarHuTOB B TEXHHUKE. [[eHiCTBHE MArHUTHOTO IOJISI HA MPOBOJHUK C TOKOM.
DIEeKTPOABUTaTEIh TTOCTOSTHHOTO TOKA. VCIonb30BaHUE 3IIEKTPOABUTATENICH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel ®Dapanes. SBneHue snekTpoMarHuTHOW WMHAyKIuU. [IpaBuno Jlenna. DnekrporeHneparop. CrocoObl MONYyYEHHUs 3JIEKTPHUUSCKON 3HEPTUU.
DNEKTPOCTAHIIMU Ha BO30OHOBJIIEMbIX UCTOYHHKAX SHECPTHUU.

Hemoncmpayuu.

DnexTpu3anus Ted.

JIBa pojia NEeKTPUUECKUX 3aPsA0B U B3aUMOJICHCTBHE 3apsIKCHHBIX TEII.
YCTpoHUCTBO U AEUCTBUE 3JEKTPOCKOIA.

OnexTpocTaTuyecKkasi HHIYKIIHSL.

3aK0H COXpaHECHUS dJIEKTPHICCKUX 3apsIOB.

[IpoBOHUKY 1 AMIIEKTPUKH.

MonenupoBaHHe CUIIOBBIX JIMHUH IEKTPUIECKOTO TIOJIS.
HcTouyHnKM OCTOSHHOTO TOKA.

JIeHCTBUSA ANEKTPUUECKOIO TOKA.

DIEKTPUUYECKUHN TOK B KUJIKOCTH.

l"a30BbIit pa3ps.

N3mepenue cuibl TOKa aMIEpMETPOM.

N3mepenue 31eKTpUiecKoro HarpsiKEeHUs! BOJIbTMETPOM.

Peocrat u Marasus conpoTuBICHUH.

B3aumopeiicTBiEe NOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH pa3AeNICHuUs MOJIFOCOB MarHUTA.
MopenupoBaHue MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB.



OmeIT Opcrena.
MarsauTtHOe TIoJie TOKa. DJIeKTPOMAarHHT.
JleficTBUE MarHUTHOIO MOJIL HAa TPOBOJHUK C TOKOM.
DNeKTPOABUTaTENh TOCTOSTHHOTO TOKA.
HccnenoBanue siBICHHUS IEKTPOMAarHUTHON WHAYKIHH.
OnbiTel Papanes.
3aBHCHMOCTD HaNpaBJICHUsI MHIYKIIMOHHOTO TOKA OT YCIOBUH €ro BOSHUKHOBEHUSL.
DJeKTpOoreHepaTop MOCTOSHHOTO TOKA.
Jlabopamopnvle pabomot u onvimol.
OnBITHI IO HAOJTIOICHUIO SJICKTPU3AIMY TSIl MHIYKIIUCH U IPU CONIPUKOCHOBEHHH.
HUccnenoBanne neicTBUS 3IEKTPHUUECKOTO MMOJISI Ha MPOBOJAHUKHU M JUAICKTPHUKH.
COopka u mpoBepka pabOThI AJTCKTPUICCKON ICTTH MTOCTOSHHOTO TOKA.
Wzmepenue u peryaTupoBaHue CHUITBI TOKA.
H3MepeHue u peryimpoBaHUE HAIPSKEHHUS.
HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, HIYLIETO Yepe3 PE3UCTOP, OT COMPOTHBRIICHUS PE3UCTOPa M HANIPSHKEHUSI HA PE3UCTOpeE.
OHI)ITI)I, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD JJICKTPUUYCCKOI'0 COIIPOTUBIICHUA ITPOBOAHUKA OT €0 JJIMHBI, INTOIIAAX ITONIEPEYHOr0 CCYCHUA U MaTCpuala.
IIpoBepka npaBuila CI0KEHUS HAIPSDKEHUM ITPU TIOCIEA0BATEIBHOM COSIUHEHUY IBYX PE3UCTOPOB.
[IpoBepka npaBuia st CHITBI TOKA IPH MapayIeIbHOM COSTUHEHUH PE3UCTOPOB.
Omnpenenenue pabOTHI AIEKTPUIECKOTO TOKA, HAYIIETO Yepe3 Pe3HCTop.
Omnpenenenne MOIHOCTH YIIEKTPUIECKOTO TOKa, BEICIIEMON Ha PE3UCTOPE.
HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, HTYIIETO Yepe3 JaMIIOUKY, OT HallPsHKCHUS Ha HEH.
Onpenenenne KII1J[ narpesatens.
HCCHGI{OBaHI/Ie MAarHuTHOI' o BSaI/IMOJJ;eI\/'ICTBI/Iﬂ IIOCTOSIHHBIX MAarHuToOB.
N3ydeHne MarHuTHOTO TIOJIS IIOCTOSTHHBIX MarHUTOB MPH WX OOBEIMHEHNUHU U pa3elICHUH.
HccnenoBanne AeiicTBUS NMEKTPHUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.
OnBITHL, JEMOHCTPUPYIOIIHE 3aBUCUMOCTD CHITBI B3aUMOJIEHCTBHS KaTYIIKA C TOKOM M MarHUTa OT CHJIBI TOKA M HAIIPABJICHHUS TOKA B KaTYIIIKE.
Wzyuenne nefcTBUsS MarHUTHOTO TOJISI HA POBOJHHUK C TOKOM.
Koncrpynpopanue n usyuenue paboThl 2JIEKTPOABUTATEIS.
Namepenne KII/I anexTpoaBUraTebHON yCTaHOBKH.
OMBITHI IO UCCIIEAOBAHMIO SBJICHUS AJIEKTPOMArHUTHOW MHAYKLMH: UCCIIEA0OBAaHNE U3MEHEHHH 3HAUEHHsI U HallPaBJICHUS! HHAYKIHMOHHOI'O TOKA.



9 KJIACC

Pasnes 8. Mexannuyeckue siBJICHUS.
Mexanndeckoe aBukeHHe. MarepuanbHas Touka. Cuctema orcuéra. OTHOCHUTENBHOCTh MEXaHMYECKOro JBHXKEHMs. PaBHOMepHOe mpsMoIuHEHOe
nBuxeHne. HepaBHoMepHoe npsMosinHetHoe 1BrKeHne. CpeHss 1 MTHOBEHHAs CKOPOCTh Teja MIPU HEPAaBHOMEPHOM JIBUKEHHH.
Yckopenue. PaBHOyckopeHHOE npsiMoNiuHeHOe BnxkeHne. CBoOoaHOe maneHue. OnbIThl ["amues.
PaBHOMepHOE nBMKEHHE TIO OKpY>KHOCTH. [lepron u wacToTta obpamienus. JInneitHas u yriioBast ckopoctu. LIeHTpocTpeMUuTenbHOE YCKOPEHHE.
IIepBeiii 3akoH HeroToHa. Bropoii 3akon HerotoHa. Tpertuit 3akon HetoToHa. [IpuHIMI Cynepno3uuu CHUIL
Cuna ynpyrocta. 3akoH I'yka. Cuita TpeHHs: CHila TPEHHS CKOJIBKEHUS, CHIIa TPEHUS TOKOsI, IPYTHe BUJIBI TPEHUSI.
Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHHA. Y CKOpeHHe cBoOomHOTo naneHus. Jpmwkenue tuaneT Bokpyr Comnia. [lepBas kocMudeckasi CKOpOCTb.
HesecoMocTs u nieperpy3ku.
PaBHOBecue marepuanbHOi TOUKH. AOcomoTHO TBEpAOe Teno. PaBHOBecwe TBEPAOTO Tela C 3aKPEIUIEHHOW OChIO BpamieHus. MoMmeHT cuibl. LleHTp
TSKECTH.
Nmnynbce tena. I3Menenne umiynbca. UMiynbe cuiibl. 3aKOH COXPAHEHHSI UMITYJbCca. PeakTUBHOE IBMXKEHUE.
Mexanunueckast pabota ¥ MOIIHOCTh. PaboTa cun TspkecTH, ynpyroctH, TpeHus. CBsi3b 3Hepruu u pabotsl. [loTeHnmManbpHas 3Heprus Tena, MoAHATOrOo
HaJ MOBEPXHOCThIO 3eMid. [loTeHIManbHass 3Heprust cxatod npyskuHbel. KuHetndeckas sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH COXPAHECHHS
MEXaHUYECKOU SHEPTUH.
Jemoncmpayuu.
Habnronenne MexaHMYECKOro IBM)KEHUS TeJla OTHOCUTENBHO Pa3HbIX Te OTCUETA.
CpaBHeHMe ITyTel ¥ TPaeKTOPUH JBMXKEHHS OJTHOTO U TOTO 7K€ T€Jla OTHOCUTENBHO Pa3HBIX TEN OTCUETA.
N3mMepenne ckopoCTH U yCKOPEHHS MPSIMOIIMHENHOTO JBY)KEHUS.
HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBHIKEHMSL.
Habnronenune aBrkeHus Teaa MO OKPYKHOCTH.
Habnronenne MexaHMYeCKHUX SIBICHUH, NPOMCXOAALIIMX B cucTeMe orcuéra «Tenexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM JBHMXKEHMH OTHOCHTEIHHO
KaOuHeTa QHU3HKH.
3aBUCUMOCTb YCKOPEHUS Tejla OT MAcChl Tea U ACHCTBYIOIIEH Ha HETO CHJIBL.
Habmonenne paBeHCTBa CHIT TP B3aMMOICHCTBUH TETI.
N3meHeHue Beca Tea Mpu YCKOPEHHOM JIBUYKEHUU.
IIepenada uMmIysbca pu B3aUMOIEHCTBUU TEIL.
[Ipeo6pazoBanus SHEPTrUM MPU B3AUMOIEHCTBUH TEN.
CoxpaHeHne UMIyJbCca IMPH HEYTIPYTOM B3aHMMO/ICHCTBUH.
CoxpaHeHne UMIyJIbCca MPH aOCOIIOTHO YIIPYTOM B3aMOIEHCTBUH.
Hab6mronenue peakTHBHOTO JIBYKCHHUS.
CoxpaHeHrne MEXaHUIECKOH SHEPTUH IIPU CBOOOTHOM Ta/ICHUH.
CoxpaHeHHe MEXaHUIECKOM SHEPTUH NPU ABHKEHUU TeJa o[ ICHCTBUEM IIPY>KUHBI.



Jlabopamopnvie padbomot u onvimol.
KoHcTpynpoBanue TpakTa 715 pa3sroHa U JaJbHEUIIET0 paBHOMEPHOr'O IBMXKEHHUS IHAPUKA UM TEJICKKU.
Omnpenenenne cpeHeN CKOPOCTH CKOMBKEHHS OpyCKa WITH IBHKEHHS TapHKa 10 HAKJIOHHOW TIOCKOCTH.
Omnpenenenne yCKOpEHUs Tela MPH paBHOYCKOPEHHOM JABM)KEHUH TI0 HAKIIOHHOW TUIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH MTYyTH OT BPEMEHU [IPH PABHOYCKOPEHHOM ABMKEHHU 0€3 Ha4aJlbHOH CKOPOCTH.
[IpoBepka rUMOTE3BI: €CIM MPH PAaBHOYCKOPEHHOM JBIKEHHH 0€3 HadaJbHOH CKOPOCTH MYTH OTHOCATCSI KakK psil HEUETHBIX YHCEN, TO COOTBETCTBYIOLIHE
MIPOMEXYTKH BPEMEHU OJJUHAKOBBHI.
HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBXKEHHSI OT CHUJIBI HOPMAJIBHOTO JIABJICHUS.
Onpenenenne ko3hOUIMEHTA TPSHUS CKOJIBKCHHUSL.
Onpenenenne >KECTKOCTU NPYKUHBL.
Omnpenenenue pabOTHI CHIIBI TPEHHS IPU PAaBHOMEPHOM JIBUYKEHUH TEJIa 110 TOPU30HTAIHLHOM MOBEPXHOCTH.
Omnpenenenue pabOTHI CHIIBI YIPYTOCTH MPH MOABEME IPy3a € UCIOIB30BAHUEM HETMIOABHKHOTO U TIOJBHKHOTO OJIOKOB.
Nzyuenue 3akoHa COXpaHEHUs SJHEPTUU.
Paznen 9. Mexann4yeckne Kos1e0aHusi U BOJIHBI.
Konebarensnoe npmwkenne. OCHOBHBIE XapaKTEPUCTUKU KOJIEOAHWH: MEpHOA, 4acToTa, aMIUINTyAa. MaremMarndecknuidi WM TPYXUHHBIH MasTHUKU.
[peBpatenne 3HEpriy NpH KOJIeOATETHHOM JIBIKECHHU.
3aryxaromue konebanus. BeiHyxaeHHsle konebanus. Pesonanc. Mexannueckue BoHBL. CBOWCTBA MEXaHUYECKUX BOJH. [Ipo/lofbHEIC W TOTIEpeYHbIe
BOJIHBI. J[JIMHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHusl. MexaHW4eCcKUe BOJIHBI B TBEPAOM Telle, CEMCMUYECKHUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa 1 BbIcOTa ToHAa. OTpaskeHue 3Byka. MH(pa3Byk 1 yiIbpTpa3ByK.
Hemoncmpayuu.
Habnronenue konebanuii Tel Mo ASWCTBIUEM CHIIBI TSXKECTH M CHIIBI YIIPYTOCTH.
Habnronenue konebanuii rpy3a Ha HUTH U Ha TIPYKHHE.
Habnroenune BEIHYKICHHBIX KOJIEOAHUH U pe30HaHca.
PacmipocTpaneHue MpooIbHBIX U MOTIEPEYHBIX BOJH (HA MOJEIH).
HaGmoienme 3aBUCHMOCTH BBICOTHI 3BYKa OT YacTOTHI.
AKyCTHYECKUI1 pe30HaHC.
Jlabopamopuvle pabomul u onvimol.
Omnpenenenue 4acTOThl ¥ IEpUoJia KOJIeOaHUH MaTeMaTHUECKOTO MasTHUKA.
Omnpenenenue 4acTOTHl U EPHOJIa KOJIeOaHUH PYKUHHOT'O MasTHHUKA.
HccnenoBanne 3aBUCUMOCTH Neproa KoeOaHuil MOABEIIEHHOTO K HUTH TPy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Neproa KoeOaHuil Mpy>KMHHOTO MasiTHUKa OT MaccChl Ipy3a.
[IpoBepka He3aBUCUMOCTH IIepHOa KoJleOaHui Irpy3a, IOABELIEHHOTO K HUTH, OT Macchl Ipy3a.
OmnbITHI, JEMOHCTPUPYIOLINE 3aBUCUMOCTD IIEpHoJia KOIeOaHui NMPYKMHHOTO MAasgTHUKA OT MAacChl Ipy3a U KECTKOCTH NPY>KUHBI.
Nsmepenne yckopeHUs CBOOOHOTO TaICHUSI.
Pasnges 10. DiiekTpoMarHuTHoOe 10JIe ¥ 3J1eKTPOMATHUTHBIE BOJIHBI.



DNeKTpOMarHuTHOE ToJe. DJIEeKTPOMarHuTHBIE BOJNHBL (CBOWCTBA 3JEKTPOMArHWTHBHIX BOJNH. lllkama smeKTpoMarHWTHBIX BOJH. VcmombpzoBaHue
ANIEKTPOMATrHUTHBIX BOJIH JJISi COTOBOH CBSI3H.
DnexTpoMarHuTHas mpupoa cBeta. CKOpocTh cBeTa. BoTHOBBIE CBOWICTBA CBETA.
Hemoncmpayuu.
CBolicTBa PIEKTPOMATHUTHBIX BOJIH.
BoiiHOBBIE CBOICTBA CBETA.
Jlabopamopnvle pabomul u onvimol.
WzyueHne CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C IOMOLIBIO MOOMIIBHOTO TeledoHa.
Paznen 11. CBeToBbIe AABJIE€HHS.
JlyueBas mozaens cBeta. Mctounnku ceta. [Ipsimonuneiinoe pacnipoctpanenue csera. 3atMenus Connna u Jlynsl. Otpaxenue ceera. [lmockoe 3epkaro.
3aK0H OTpakKCHHsI CBETA.
[Ipenomnenue cBeTta. 3akoH mpenomiieHusi cBera. llonHOe BHyTpeHHee OTpa)keHHe cBeTa. lcroibp3oBaHME IONHOTO BHYTPEHHETO OTPAXKEHHS B
ONTUYECKUX CBETOBO/AAX.
Jlunza. Xox nydeit B nuH3e. Onrudeckas cucrteMa Qoroarnmapara, MUKPOCKONAa M Tejieckoma. [J1a3 kak omnTudeckas cuctema. Bin3opykocTh u
JTaJIbHO30PKOCTb.
Paznoxenue 6enmoro cera B criekTp. OnbiTel HptoToHa. Cii0keHUE CIEKTpalIbHBIX [IBETOB. Jluciepcus cBeTa.
Hemoncmpayuu.
[IpssMonMHENHOE PACIPOCTPAHEHUE CBETA.
OtpaxeHue cBera.
[Tomy4yenue m300paxeHNi B INIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.
IIpenomnenue ceera.
OnrHuecKkuii CBETOBO/I.
Xon myde B coOuparomeit TuH3e.
Xop nydeil B paccerBaOIIEeH JTUH3E.
[Tomyuenne n300pakeHuii C TOMOIIBIO JIHH3.
[purnun geiicteus doroanmapaTa, MUKPOCKOIIA H TEIECKOTA.
Mopensb rinasa.
Paznoxenue Genoro cBera B CIIEKTP.
[Tonmy4enue Gestoro cBeTa Npy CIOKEHUHU CBETA Pa3HbBIX LIBETOB.
Jlabopamopnvle pabomul u onvimol.
HccnenoBanuie 3aBUCUMOCTH yIJla OTPa)KEHUSI CBETOBOTO JIyda OT YIJia MaJeHUsl.
Wzyuenne xapakTepuCTHK H300paKeHNs IpeAMETa B INIOCKOM 3epKaie.
UccnenoBanue 3aBUCUMOCTH yIJia MPEJIOMIICHHUS] CBETOBOTO JIy4ya OT yIJla MaJeHUs Ha TPaHULIE «BO3TyX—CTEKIION.
[Tony4enue n3o0paskeHHUi C MOMOILBIO COOMPAIOLIEH JINH3BI.
Omnpenenenue HOKYCHOTO paCCTOSIHUSL M ONITUYECKOW CHIIBI COOMPAIOLICH JTMH3HI.



OMBITH TIO Pa3IOKEHHUIO OEJI0T0 CBETa B CTICKTP.
OMBITH ITO BOCIIPHUATHIO I[BETA ITPEIMETOB IIPH WX HAOIIOIEHUH Yepe3 IBETOBBIE (DHIIBTPHI.

Paznen 12. KBanTtoBble siBJIEHUS.

OmnsiTer Pesepdopaa v uranetapHas Mojenb atoMa. Mogens aroma bopa. Micnyckanne u morsomiesne cBeta aromoM. KBauTel. JInHeiuaTeie ClIEKTPEL.

PagnoakTuBHOCTE. Anb(a-, Oerta- U ramma-u3nyueHus. CTpoeHue aroMHoro siapa. HykinoHHas Monenb aToMHOro siapa. M3oromsl. PamuoakTuBHEBIE
npespanienud. [lepruon nomypacnana aTOMHBIX Aep.

SAnepHble peakiuy. 3aKOHBI COXPaHEHHUs 3apsAJ0BOIO U MacCOBOTO UMCENl. DHEPTUs CBS3M aTOMHBIX sifiep. CBsi3b Macchl M 3Hepruu. Peakunu cuHTe3a u
nenenus siaep. Ucrounuku sneprun ConHua u 3BE37.

SnepHas sHepreTuka. [[efcTBUS paiMOAKTUBHBIX U3JIyYEHUN Ha )KUBbIE OPraHU3MBI.

Hemoncmpayuu.

CHCKTpBI N3JIYYCHUS U NIOTJIOIICHUA.
CrieKkTphl pa3NUYHbIX I'a30B.
CrexTp Bogopoaa.
Habnronenue tpekoB B kamepe BunbcoHa.
Pabota cuérunka HOHM3UPYIOIINX H3ITYYCHUH.
Perucrpanus uzinyyeHuss IpUpOAHBIX MUHEPAJIIOB U POILYKTOB.
Jlabopamopnvle pabomot u onvimol.
Habutonenne CIUTONIHBIX U TMHEHYaThIX CIEKTPOB U3TyUYESHHUS.
HccnenoBanre TpeKOB: U3MEPEHHUE SHEPTHH YaCTHIIBI TI0 TOPMO3ZHOMY IyTH (110 poTorpadusim).
Uzmepenue pagnoakTHBHOTO (oHa.

IloBTOpUTETHHO-0000IAI0IUI MOYJIb.

[oBTOopUTENHHO--0000MAOIINK MOy NpeIHA3HAYESH JUIsl CHCTeMaTH3alud W 00O0OIICHUs] MPEJAMETHOTO COJACPKAHHWS WM ONbITa JIEATCIHLHOCTH,
nproOpeTEHHOTO MPHU U3YYCHUHU BCEro Kypca (DU3WKH, a TaKkKe JUIS MOJArOTOBKA K OCHOBHOMY T'OCYJapCTBEHHOMY DK3aMEHY MO (PH3HKE Il 00Y4arOlIHXCS,
BEIOpABIIHX 3TOT YIeOHBIN MpEAMET.

[Ipu wm3ydeHUM MAHHOTO MOMYJS PEATH3YIOTCSI W CHUCTEMAaTHU3HUPYIOTCS BHIBI JICATEIHHOCTH, Ha OCHOBE KOTOPBIX OOECHeunBaeTcsl IOCTHKEHUE
MPEeIMETHBIX U METalpeAMETHBIX IIAHUPYEMBIX pe3yJNbTaTOB OOY4YeHHS, (OPMHPYETCS €CTeCTBEHHOHAYYHAs TPaMOTHOCTH: OCBOCHHE HAYYHBIX METOJIOB
WCCIIEIOBAHNUS SIBJICHUH IPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUAMHU OOBSICHATH (PU3NUECKHUE SIBICHHUSA, IPUMEHSS MTOJyYeHHBIEC 3HAHUsI, pelaTh 3a/1a4i, B TOM
Yyclie KAYECTBEHHBIE U 3KCIIEPUMEHTAJIbHBIE.

[IpuHOUNIUANIBEHO AEATENLHOCTHBIN XapakTep JaHHOTO pasfenia peajusyeTcs 3a CYET TOro, YTo oOydyarolluecs BBIOJHSIOT 33JaHusl, B KOTOPBIX UM
MpearacTces:

Ha OCHOBE TOJIyYEHHBIX 3HaHUI paclio3HaBaTh U HAYYHO OOBSICHATH (pr3nUecKue sIBICHHUS B OKPYXKAIOLIEeH PUPOAE U MOBCEJHEBHOM KU3HHU;

WCTIOJIb30BaTh HAYYHbIE METO/IbI HCCIIEIOBAHUS (PU3HMUYECKUX SIBICHUN, B TOM YMCIIE JUIS IPOBEPKHU TMIOTE3 U MOITYyYEHHs TEOPETHUECKUX BBIBOJIOB,;

OOBSICHATH HAy4YHbIE OCHOBBI HamOoliee BaXXHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOIMH, HAmpuMep, MNPAaKTUYECKOTO HCIHONb30BaHMUS Pa3IHYHBIX
HMCTOYHUKOB SHEPTUHU Ha OCHOBE 3aKOHA MTPEBPAIICHUS U COXPAHEHMSI BCEX U3BECTHBIX BUAOB YHEPTHH.



HNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 ®U3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

Wzyuenne ¢u3uku Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl HANpaBIEHO HA JOCTW)KEHHE JIMYHOCTHBIX, METAIpPEAMETHbIX M IPEAMETHBIX
00pa3oBaTeIbHbIX PE3yIbTATOB.
B pesynbraTte n3yueHus GU3NKHA HA YPOBHE OCHOBHOTO OOIIIETo 0O0pazoBaHus y oOydaromierocs OyayT cOpMHUPOBAHBI CIEAYIONINE JINIHOCTHBIE PE3yIbTaThI
B 4aCTH:
1) naTpMOTHYECKOr0 BOCIIUTAHUS:
— MPOSIBJICHUE WHTEpECca K HCTOPUHU M COBPEMEHHOMY COCTOSIHHIO POCCHICKON (PM3NIEeCKON HAYKH;
— IICHHOCTHOE OTHOIIIEHHE K JOCTIKEHUSIM POCCHUCKUX YUEHBIX--(DU3UKOB;
2) rpaKIaHCKOro U JyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
— TFOTOBHOCTh K aKTHMBHOMY YYacTHIO B 0OCYXKJEHUHM OOIIECTBEHHO 3HAYMMBIX U STHYECKHX MPOOJEeM, CBA3aHHBIX C MPAKTHYECKHM MPUMEHEHUEM JOCTIKECHUIH
(u3nkwy;
— OCO3HAHUE BAXKHOCTH MOPAIbHO--3THYECKUX NPUHIIMIIOB B AEATEILHOCTH yUEHOT0;
3) 3cTeTHYeCKOro BOCIIUTAHMS:
— BOCIIPUSATHE ICTETHUECKHUX KauecTB (PU3NUECKON HAyKHu: €€ TapMOHUYHOTO ITOCTPOCHHUS, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 MO3HAHHUSA:
— O0CO3HAaHHWE LIEHHOCTH (PU3MUYECKON HayKH KaK MOLTHOTO MHCTPYMEHTA MO3HAHMSI MUPa, OCHOBHI Pa3BUTHSI TEXHOJIOTHH, BaKHEHIIIEH coCcTaBIsIONIer KyIbTYphI;
— pa3BHUTHE HAYYHOU JTFO003HATEIILHOCTH, MHTEPECa K UCCIIEI0BATEIbCKOM ESITEIbHOCTH;
5) dopmupoBaHus KyJbTYpPbI 310POBbSI U IMOLHOHAJIBLHOIO 0JIArONOJIYYHs:
— OCO3HAaHHE LEHHOCTH Oe3omacHOro o0pas3a XKM3HM B COBPEMEHHOM TEXHOJIOTHYECKOM MHpE, BaXKHOCTU NpaBHJI 0E30IacCHOrO MOBEACHHUS Ha TPAHCIOpPTE, Ha
J0pOrax, ¢ MEKTPUUECKUM H TEIIOBBIM 000PYZIOBAaHHEM B IOMAIIHUX YCIOBUSIX;
— cOpMUPOBAHHOCTH HABbIKa pedIIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOTO K€ IpaBa y IPyroro 4ejJoBeKa;
6) TPY10BOT0 BOCIIUTAHUS .
— aKTHBHOE YydYacTHe B DPEUICHHM IPaKTHUYECKHWX 3a/1ad (B paMKax CeMbH, OO0pa30BaTENbHOM OpraHU3aliH, ropojia, Kpas) TEXHOJOTHYECKOH M COLHaIbHOMN
HaTpaBJICHHOCTH, TPEOYIONIMX B TOM YHCIIE U (PU3HYECKUX 3HAHUIA,
— MHTEPEC K MPAKTHIECKOMY H3Y4YCHUIO Mpodecchii, CBI3aHHBIX ¢ PUIUKON;
7) 3K0JI0rHYeCKOr0 BOCIIUTAHMS:
— OpHUEHTalMs Ha MpUMEHEHHE (PU3NYECKUX 3HAHUH JUIA pellleHHs 3a/1ad B O0JIaCTH OKpY’KaloLIeH Cpeibl, MIaHUPOBAHMS MOCTYIKOB M OLIEHKH MX BO3MOXKHBIX
MOCJIEACTBUMN AJIs1 OKPYIKAIOLIEH Cpeibl;
— O0CO3HaHHUE INI00ATFHOI0 XapaKTepa 3KOJIOTHIECKUX Po0IeM H IyTeil X peLIeHus;
8) ajanTanuM K N3MeHAIOMMMCS YCJIOBUSIM COIMAIbHON U PUPOAHOI cpeabl:
— TIOTPeOHOCTh BO B3aUMOJICHCTBHIH NP BBHITIOJTHEHUH UCCIIEIOBAHUI U TIPOCKTOB (PU3NUECKON HAMPABIEHHOCTH, OTKPHITOCTh ONBITY U 3HAHUSIM JIPYTUX;
— TIOBBIIIIEHNE YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUIECKYIO JAesITeTbHOCTh;
— OTpeOHOCTh B (POPMUPOBAHUHU HOBBIX 3HAHHM, B TOM YKCiIe (OPMYJIUPOBATH UIEH, TOHATHS, TUIIOTE3bl O (PU3NIECKUX 00BEKTaX U SBICHUSAX;



— 0CO3HaHUEe NeUIUTOB COOCTBECHHBIX 3HAHUN U KOMIIETCHTHOCTEH B 00JIaCTH (PU3UKH;

— IJTAHUPOBAHHUE CBOETO PA3BUTHS B MPHOOPETECHNH HOBBIX (PM3NUSCKUX 3HAHUI;

— CTPEMJICHHE aHAJTU3UPOBATH M BBISABIIATH B3aUMOCBSI3H IPHUPOILI, 00IIECTBa 1 PKOHOMHKH, B TOM YHCIIE C UCIIOJIb30BaHUEM (DU3HUECKUX 3HAHUH;
— OIIEHKA CBOMX JICWCTBUH C YIETOM BIUSHHS HA OKPYKAIOIIYIO CPEy, BOZMOKHBIX TTI00ATBHBIX TOCIECTBHIM.

METAINIPEJIMETHBIE PE3YJIbTATbBI

B pesynbraTe ocBOEHUs MpOrpamMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTIO 00mIero o0pazoBaHus y oOydatromerocst OyayT cOpMHUpOBaHBI MeTaNpeIMeTHbIe
Pe3yJabTaThl, BKIIOYAIONIME IO3HABATEIbHbIC YHUBEpCAJbHBIC Y4eOHbIC ACWUCTBHSA, KOMMYHHUKATHBHBIC YHUBEpCAJbHBIC Y4eOHbBIC ICWUCTBHS, pETyJsSTHBHBIC
YHUBEpCAIbHBIC YIeOHbBIC ICHCTBUSL.

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS

Ba3zoBrble Jjornyeckue aeicTBus:
BBISIBIISITh U XapaKTEPU30BaTh CYIIECTBECHHbIC IPU3HAKH O0OBEKTOB (SIBJICHUH);
yCTaHaBIMBATh CYIIECTBEHHBI NPU3HAK KJIACCH(UKAIIMH, OCHOBAHUS JJIs1 000OLICHNS 1 CPABHEHHUS;
BBISIBIISITH 3aKOHOMEPHOCTH U IIPOTUBOPEUHSI B PACCMATPUBAEMbIX (DaKTax, JAHHBIX U HAOIIOJCHHUSX, OTHOCAIINXCS K PU3NUECKUM SIBICHUSM;
BBISIBIISITH IPUYUHHO--CJICJICTBEHHBIE CBS3W MPH M3YYCHUH (DU3UUECKUX SIBICHUH M TPOIIECCOB, JIETaTh BHIBOJBI C UCIIOIB30BAHUEM JCAYKTUBHBIX ¥ UHYKTUBHBIX
YMO3aKJIFOUEHHH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NYECKUX BEITHYMH;
CaMOCTOSITEIBHO BEIOUPATH CIIOCO0 penieHus yueOHOH Gu3nueckoi 3a1aun (CpaBHEHHE HECKOJIBKUX BAPUAHTOB PEIISHUS, BEIOOP Hauboee MoIX0sIIero ¢ y4ETOM
CaMOCTOSITEIIHHO BBIJICTIEHHBIX KPUTEPHEB).
Ba3zoBrble uccienoBaTebcKue AeiiCTBUSA:
WCIIOJIb30BaTh BOIIPOCHI KaK UCCIIEI0BATEIBCKUI MHCTPYMEHT MTO3HAHMUS,
MPOBOJUTH IO CAMOCTOSITEIEHO COCTABIICHHOMY ILIaHY OIIBIT, HECTIOKHBIH (U3NYECKUIT SKCIIEPUMEHT, HeOOIbIIIOe UccieoBaHne (GU3NIECKOTO SIBIICHUS;
OLIEHMBATh HA IPUMEHUMOCTH U JIOCTOBEPHOCTh HHPOPMAIIHIO, TOTYYEHHYIO B XOJI€ HCCIICOBAHUS WIIN SKCIIEPUMEHTA;
CaMOCTOSTEIBHO (pOpMyIHPOBaTH 0OOOIICHHUS M BBHIBOJIBI 110 PE3YJIbTaTaM MPOBEIEHHOTO HAOIIOICHHS, OTIBITA, UCCIIEIOBAHUS;
MPOTHO3MPOBAaTh BO3MOXKHOE JajbHEHIee pa3BUTHE (U3UUECKUX MPOIECCOB, a TAaKXKE BBLABUIATh MPEANONIONKEHHS 00 MX Pa3BUTHH B HOBBIX YCIOBHAX H
KOHTEKCTax.
Pabora ¢ ungopmanueii:
MPUMEHSITh Pa3IHYHbIE METOBI, HHCTPYMEHTHI U 3aIPOCHI P IMOMCKE U 0TOOpe MH(POPMALIMHU WM JaHHBIX C YYETOM NPEATIOKEHHON yueOHOH Qu3nyeckoi 3a1auu;
aHaJIM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIPETUPOBATH MHPOPMALIUIO Pa3IMYHBIX BUIOB U ()OPM MPEACTABICHHUS;
CaMOCTOSITEIbHO BBIOMpPATh ONTUMAaNbHYIO (OpPMY MpeAcTaBiIeHUs] MHPOPMALUMK W WIUTIOCTPUPOBATH pPEIIaeMble 3aJaud HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
WHOH rpaduKoi 1 UX KOMOWHALKSAMHU.
KoMMyHnKkaTHBHBIC YHUBepCAJIbHBIC y4eOHbIe JeHCTBUA:



B Xoze 00CyxIeHHsl yueOHOro MaTepuaia, pe3ylbTaToB JIAOOPAaTOPHBIX Pa0dOT M MPOEKTOB 33JaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOM TeMbl M BBHICKA3bIBATh
Wjeu, HalleJICHHbIE Ha PEeLICHUE 3a/1a4d U Mo iepKaHne 01aroxenaTebHOCTH OOLICHNUS;

COTOCTABIISITH CBOM CYXACHHS C CY>KICHUSMH JPYTrUX YYaCTHUKOB AUANOTa, OOHAPY>KUBATh PA3IUUUe U CXOJCTBO MO3UIINH;

BBIpaXkaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

MyOJIMYHO MPECTaBISTh PE3yAbTaThl BHIMOTHEHHOTO (PU3UUECKOTO OIBITa (IKCIIEPUMEHTA, HCCIIE0BAHMsI, IPOCKTA);

MOHUMATh U UCIOJIB30BaTh MPEUMYIIeCTBAa KOMaHTHON U UHIUBHUYyaIbHOM paboThl P pellieHNH KOHKPETHOH (PU3NIECKON POOIEeMBI;

NPUHUMATH L€ COBMECTHOW MAEATENILHOCTH, OPraHM30BBIBATH NEHCTBUSI MO €€ MOCTMXKEHHIO: paclpelelisiTh POJH, OOCYKAAaTh MPOLECCHl W Pe3yNbTaThl
COBMECTHOM paboTHl, 0000111aTh MHEHHSI HECKOJIBKHX JIFOACH;

BBITIOJIHATH CBOIO YacTh paboThI, JOCTUTast KAYECTBEHHOTO PE3yJIbTaTa Mo CBOEMY HalPaBJICHUIO K KOOPIWHHUPYS CBOHU ICHCTBUS ¢ APYTUMHU YICHAMH KOMaHIbl;
OIIEHWBATh KAY€CTBO CBOET0 BKJIa/a B OOIIMIA MPOAYKT IO KPUTEPHUSAM, CAMOCTOSTETFHO CHOPMYITUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

PeryJIHTHBHbIe YHuBEpCaAJIbHBIC yqeﬁm,le HeﬁCTBHﬂ

Camoopranuszanus:
BEISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIHSIX, TPEOYIOIHX IS pelieHnss GU3NIeCKUX 3HaHUH;
OPHUEHTHPOBATHCS B PA3NWYHBIX MOIX0AaX MPUHATHS PENICHUH (MHANBUAYATEHOE, IPUHATHE PEIICHHUS B TPYIIIE, IPHHATHAE PEIICHUN TPYIIITOH );
CaMOCTOSITETTHHO COCTABJIATH ATOPUTM pelIeHHus (U3NYECKON 3a7aud WU IJIaHa MCCIEIOBAaHUS C YUYETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTUPOBATh MpeiaraeéMble BAPHAHTHI PEIICHU;
JIeNIaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE.
CaMOKOHTPOJIb, 3MOLMOHAJIbHBIA MHTEJJIEKT:
JaBaTh aJIeKBaTHYIO OIEHKY CUTYAIlH U TpeJyiaraTh IUIaH e€ N3MEHEeHNUS;
OOBSICHATH IPUYNHBI JOCTIKEHNUS (HEOCTH)KEHHUS) Pe3yNIbTaTOB JesATeLHOCTH, IaBaTh OIEHKY ITPHOOPETEHHOMY OIIBITY;
BHOCHUTHh KOPPEKTHUBHI B JESATENHHOCTh (B TOM YHCIIE B XOJ BBHINONHEHUS (U3UYECKOTO HWCCIEIOBAHWS HIIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB,
WM3MEHUBIINXCS CUTYAIlMi, yCTAHOBIEHHBIX OMIMOOK, BOZHUKIITUX TPYAHOCTEIH;
OIIEHWBATh COOTBETCTBUE PE3yNIbTaTA TN U yCIOBHSIM;
CTaBUTH ce0 Ha MECTO JIPYTOro YeIIOBEKa B XOJI€ CTIOPa WIIH JUCKYCCHUHU Ha HAYYHYIO TeMY, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHKY APYTOTo;
MPU3HABATh CBOE MPABO Ha OMIMOKY MpH pelieHn: (U3NIECKUX 3aj1a4d WIK B YTBEPXKCHUIX HA HAYYHBIC TEMBI U TAKOE JK€ MPaBO JIPYToro.

HPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 7 Kjaacce npeaMeTHBIC pe3ybTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpaskaTh CHOPMHUPOBAHHOCTD Y O0YHAIOIINXCS] YMEHUH:
WCTIONB30BaTh MOHATHUS: (PU3MUYECKHE U XMUMHUYECKUE SBJICHMS, HAOMIOCHHE, SKCIIEPUMEHT, MOAETb, THIIOTE3a, €INHHULBl (PU3NYECKUX BEIMYUH, aTOM, MOJEKYJIa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEPAOE, KHUIKOE, ra3000pa3Hoe), MEXaHUYECKOE ABMKEHHE (PaBHOMEPHOE, HEPAaBHOMEPHOE, NPSMOJIHMHEHHOE), TPAeKTOPHS,
paBHOAEHCTBYIOIIAs cuia, AedopManys (ynpyras, IJIacTU4ecKas), HeBECOMOCTb, COOOIIAIOIINECS COCYIBI;



pasnuyath siBreHus (AudQysus, TEIUIOBOE IBUKEHHE YacTHI] BEIIECTBA, PABHOMEPHOE IBIKCHHE, HEPABHOMEPHOE IBIKEHHE, MHEPLUS, B3aUMOJCHCTBUE Tell,
paBHOBecHE TBEPABIX TeJ C 3aKPEIJIEHHOW OCHIO BpallleHusl, Niepeaada JaBlieHus TBEPABIME TEJIaMH, )KUIKOCTSIMH U ra3aMH, aTMOC(epHOe JaBlIeHUE, TUIaBaHHUE Tell,
MPeBpaIeHNs] MEXaHUYECKOH SHEPTUH) TIO OMMCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SIBICHHE;
pacmo3HaBaTh MPOSIBICHUE H3YYCHHBIX (U3UUECKUX SBJICHUH B OKPYXAIOIIEM MHpPE, B TOM 4Hcie (U3MUECKHE SIBICHHS B MPUPOAEC: MPUMEPHI IABMXKCHUS C
Pa3NUYHBIMUA CKOPOCTSIMU B KUBOW M HEXKMBOU MPHUPOJIE, JEHCTBUE CHIIBI TPEHUS B IPUPOJIE U TEXHHKE, BIUSHUE aTMOC(EPHOTO NaBICHHUS Ha KUBOH OpraHU3M,
IIaBaHUe PHIO, ppIYark B Telie YelOoBeKa, MPH 3TOM MEPEeBOANTH MPAKTUUECKYIO 3ajady B Y4eOHYIO, BBIIENIATh CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKH) PH3HMUECKUX
SIBJICHUI;

OIMCHIBATh M3YYCHHBIE CBOMCTBA Tel U (YU3NUECKUE SIBICHUS, UCTIONB3YS (PU3NUECKUe BETUUMHBI (Macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEeMs, IIyTh, CKOPOCTH,
CpeAHsAsl CKOPOCTh, CHJIa YHPYTOCTH, CHJIa TSDKECTH, BEC Tella, CHjla TPEHUS, JaBieHue (TBEPAOTrO Tela, KUAKOCTH, Ta3a), BHITAIKUBAIOMIAS CHIa, MEXaHHYecKas
paboTa, MOIIHOCTh, IUIEYO CHUJIBI, MOMEHT CHJbI, KOX(Q(QHUINEHT MOJE3HOTO NCHCTBUS MEXaHW3MOB, KHHETHYECKas M MOTECHLMAJIbHAs 3HEPrusi), MPU OIUCAHUU
MPaBUWIBHO TPAKTOBATH (PU3MYECKUH CMBICI HCHOJIb3YEMbBIX BEJIMYMH, UX O0O3HAYCHUS M €AWHHULBI (PU3NYECKUX BEJIWYMH, HAXOAUTH (POPMYJIBI, CBS3BIBAIOIIUE
JaHHYIO (PU3NYECKYIO0 BEIMYMHY C IPYTHMH BEIMYUHAMH, CTPOUTH TPa()MKU U3YUCHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEJIMYNH;

XapaKTepU30BaTh CBOMCTBA Tell, (PU3NUECKHUE SIBICHUS U IMPOLECCH, HCIIONb3Ys MIPaBUia CIOKEHUS CHJI (BIOJIb OOHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBUIO paBHOBecHs pblyara (0JI0Ka), «30JI0TOE MPABHUIIOY» MEXAHUKH, 3aKOH COXPAHEHMS MEXaHHUECKOW SHEPruu, NMPH 3TOM JaBaTh CIOBECHYIO
(G opMynHpPOBKY 3aKOHA U 3aIMCHIBATh €M0 MATEMAaTUYECKOE BBIPAKEHHE;

OOBSICHATH (pU3NUYECKHE SBICHUS, IIPOLIECCH U CBOMCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CUTYalMid IPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBIIBIATH IPUUNHHO-
-CTI/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOTMYECKUX MIAroB ¢ OMOpPOW Ha 1—2 M3yYeHHBIX CBOWCTBA (PH3MYECKUX SBJICHHU, (DM3MUECKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pemaTh pacdy€THble 3a1aud B 1-2 neHcTBUS, MCHONB3YS 3aKOHBI W (OPMYJIBI, CBS3BIBAIOIIME (U3MYECKHE BEIMYMHBL: HAa OCHOBE AHAIM3a YCIIOBHS 3aJayH
3allUCBIBaTh KPAaTKOE YCIIOBHME, MOJCTABIATH (PU3MUECKHE BEIMYMHBI B (POPMyYJBI U MPOBOAUTH PACUETHl, HAXOOUTH CIIPABOYHBIC JAHHBIC, HEOOXOAUMBIE IS
peleHus 3a1a4, OUEHUBATh PEAIMCTHYHOCTD HOTY4YeHHOH (pHU3NYecKOil BETMINHBL,

pacro3HaBaTh HPOOJIEMBI, KOTOPBIE MOXKHO PELIMTh HNPU MOMOLIM (PU3NYECKUX METOAOB, B ONHMCAHUM HCCIIEIOBAHUS BBIACIATH MPOBEPSEMOE MPEAIONOKEHNE
(runotesy), pa3nTuyaTh U HHTEPIPETUPOBATH MOMYUESHHBIH PE3yIbTaT, HAXOAUTh OIIMOKH B XOJI€ OMBITA, A€IaTh BHIBOJIBI IO €0 PE3yJIbTaTaM,;

MPOBOJUTD OMBITHI 110 HAOMIOACHNIO (PU3NUECKUX SBICHUM WM (HU3NIECKUX CBOMCTB Tel: (OpMyINpOBaTh IIPOBEPsiEMbIE IIPEAIIONIOKEHHUS, COOMPATh YCTAaHOBKY M3
MPEIIOKEHHOr0 000PYIOBaHMsI, 3aIIUCHIBATH X0/l ONbITa U ()OPMYJINPOBATH BBIBOJIBL;

BBITOJIHATH TNPSIMbIE M3MEPEHUs] PAacCTOSIHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI M TEMIEPaTyphl C HCIIOJIb30BAaHMEM aHAJIOTOBBIX M LU(PPOBBIX MPHOOPOB,
3aIlMCHIBATh MTOKA3aHUs MPHOOPOB C YUETOM 3a1aHHOHM a0COIOTHON MOTPEUTHOCTH U3MEPEHHUH;

MPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTH OAHOM (M3MUECKOW BEIMYMHBI OT APYrod € MCHOJIb30BAaHHUEM MPSIMBIX M3MEPEHUH (3aBUCUMOCTH IYTH PaBHOMEPHO
ABMXKYILICTOCA TEJIa OT BPEMCHU ABHUXKXCHHUA TEJIA, CUJIbI TPECHUA CKOJIBXKCHHA OT BE€Ca TEJla, KaUuCeCTBa 06p360TKI/I HOBerHOCTeﬁ TEJI U HE3AaBUCUMOCTHU CUJIBI TPECHUA
OT Iiomiaan COIIPUKOCHOBEHUA TECJI, CUJIBI YIIPYTIOCTH OT YIJIMHCHUA NPYKHUHBI, BI)ITaHKPIBaIOH_Ieﬁ CHIIBI OT 00BEMa HOFp}I)KéHHOI\/’I qaCTHu T€jJa U OT IINIOTHOCTH
KHUJIKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH Tella, OT TIYOHMHBI, Ha KOTOPYIO MOTPYKEHO TeJIO0, YCIIOBHU TUIABaHUs Tell, yCJIOBUI paBHOBECHS pbluara u OJIOKOB),
Y4acTBOBaTh B IUIAHUPOBAHUU y4eOHOTO HCCIIEI0OBAHMS, COOMPATh YCTAHOBKY M BBITIOJNHATH U3MEPEHHUS, CIIEYsI MPEIIIOKEHHOMY IUTaHy, (PUKCUPOBATh Pe3yJIbTaThI
HOHy‘ICHHOfI 3aBUCUMOCTH (bI/I?)I/I'-IeCKI/IX BCJIIMYUH B BUJC NPCATTOKECHHBIX Ta6HI/IH u I‘pa(i)I/IKOB, ACJIaTh BBIBOAEBI 11O PE3yJIbTaTaM UCCIICAOBAHUA,



MPOBOJUTH KOCBEHHBIE M3MEPEHMs (PU3MUYECKHX BEIMYHMH (TUIOTHOCTH BELIECTBA KHUIKOCTH W TBEPAOrO TeNa, CHJIa TPEHUS CKOJBKCHUS, JABICHHE BO3IyXa,
BHITAJIKMBAIOWIAs CUIa, ACHCTBYIOIIAs HAa MOTPYXKEHHOE B KUAKOCTH TeJ0, KO3()(UIUEHT MOIe3HOr0 AEHCTBUS MPOCTHIX MEXAHU3MOB), CIENys HPEeAsIOKCHHOM
WHCTPYKLUH: [IPH BBIITOJTHEHUH U3MEPEHUI COOUpPATh SKCIIEPUMEHTATIBLHYIO YCTAHOBKY M BEIYUCISITH 3HAYCHNE HCKOMOU BEJIMYHHBI,

coOMI0IaTh MpaBUIa TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ 1a00paTOpHBIM 000PY10BAHHEM;

yKa3bIBaTh MPUHLIUIIBI ACUCTBHSI MPHOOPOB U TEXHUUECKUX YCTPOIMCTB: BECHI, TEPMOMETP, THHAMOMETP, COOOIIAIONINECs] COCYIbl, 0apOMETp, phlyar, HOJABIKHBIN 1
HETIOABKHBIH OJIOK, HAKJIIOHHAS TJIOCKOCTH;

XapaKTepu30BaTh MPUHIMIIEI ACUCTBUA M3YYEHHBIX NPUOOPOB U TEXHWYECKUX YCTPOWCTB C ONOPOM HA HUX OMMCAHUS (B TOM YHCIE: MOALIMITHUKH, YCTPOHCTBO
BOJIOTIPOBOJIA, TUAPABIMYECKUA Mpecc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), WCHONb3Yys 3HAHMUS O CBOWCTBaX (U3MYECKHUX SIBICHHHA U
HeoO0XoIuMble (PHU3NYEeCKHe 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOIUTH NPUMEPH! (HAXOAUTH MHYOPMALMIO O MpUMepax) MPaKTUUYECKOr0 HCIONb30BaHUA (PU3MYECKUX 3HAHWN B MOBCEOHEBHOW XU3HM U1 00€CIICUEHUS
0e30macHOCTH MpH OOpalieHnu C NpuOOpaMy M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3I0POBbS M COOJIOACHUS HOPM 3KOJIOTHYECKOrO IOBEIACHUS B
OKpY’KaroLlEel cpene;

OCYIIECTBIATh OTOOP MCTOYHHMKOB MH(opManuu B VHTepHETE B COOTBETCTBUHU C 3aJlaHHBIM IOMCKOBBIM 3alPOCOM, HAa OCHOBE MMCIOLIUXCS 3HAHUH U MYyTEM
CPaBHEHHS Pa3IMYHBIX HCTOYHUKOB BBIACIATH HHPOPMALIUIO, KOTOPAs SBJISETCS IPOTUBOPEUNBON MIIM MOXKET OBITh HEZOCTOBEPHOM;

WCIIONb30BaTh NPHU BBINOJHEHUH YYEOHBIX 3aJaHUH HAYYHO--TIOMYJIPHYIO JIUTEPATypy (PU3MYECKOTO COAEp)KaHHs, CIPAaBOYHBIC MAaTEpHUANbl, PECYpChl CETH
Wntepuer, BnaneTs npuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHOOPMALIMU U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHE MICbMEHHbIE M YCTHBIE COOOIIEHUSI HAa OCHOBE 2—3 MCTOYHMKOB MH(OpMaunu (GU3NUECKOrO COACPKAHUS, B TOM YHUCIIE IMyOIMYHO
JieNiaTh KpaTkue COOOIIEHUs O pe3yibTaTax MPOEKTOB MM YY€OHBIX MCCIEIOBAHUM, IPU 3TOM I'PAMOTHO HCIIOJIB30BAaTh M3yYEHHBIH MOHATHHHBIN ammapar Kypca
(U3UKH, COTIPOBOXKAATH BBICTYIJICHUE NTPE3CHTALINEH;

IpPU BBIIOJIHEHUH YYEOHBIX INPOEKTOB M MCCICAOBAHMH paclpenenirts 00S3aHHOCTH B TPYIIE B COOTBETCTBHM C IOCTAaBICHHBIMH 3aJadaMi, CIEIUTH 3a
BBINOJIHEHUEM IUIAHA JICHCTBUM, aeKBaTHO OLCHUBATh COOCTBEHHBIN BKJIAJ B JESTEIbHOCTH IPYIIIBI, BBICTPAMBATh KOMMYHUKAaTUBHOE B3aUMOICHCTBHE, yUUThIBAS
MHEHHE OKPYKafOLIHNX.

K xonuy oOyuenus B 8 kiacce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUH:
WCIIOJIb30BaTh MOHATHUS: Macca U pasMepbl MOJIEKYJI, TEIUIOBOE JBWKEHUE aTOMOB M MOJIKYJI, arperaTHbIe COCTOSHUS BELIECTBA, KPUCTAJUIMYECKUE U aMOp(HbIE
TeJa, HACHILEHHbBIM 1 HEeHACHIIIEHHBII Nap, BIaXXHOCTb BO3AyXa, TEMIEpPaTypa, BHYTPEHHSI SHEPTUsl, TEIJIOBON JIBUTATElb, JJIEMEHTApHBIN JIEKTPUUYECKUN 3apsil,
3JIEKTPUIECKOE I10JI€, IPOBOAHUKHU M JUIJIEKTPUKH, HOCTOSIHHBINA 3JIEKTPUYECKUI TOK, MATHUTHOE TOJIE;
pa3nuyath ABJEHUS (TEIJIOBOE pacIIMpEHHE M CKaTHe, TeIUIolepeaada, TeIUIOBOE PaBHOBECHE, CMAauMBaHME, KAalIWJULIPHBIE SBICHUS, HCIApeHUe, KOHICHCAIHs,
IUIaBJICHUE, KpHCTauM3auus (OTBEpACBaHUE), KHIICHHME, Terulonepeaaya (TerIonpoBOIHOCTb, KOHBEKLUS, H3JIyYeHHE), DJIEKTpU3alMs TeJl, B3auMOJCHCTBHE
3apsaa10B, ,ZICI‘/’ICTBI/IH QJICKTPUYCCKOI'0 TOKa, KOPOTKOC 3aMBLIKaHUE, BSaHMOJICfICTBHe Mar"HuToB, JIGfICTBI/IC MAaravuTHOroO II0Jid Ha IPOBOAHUK C TOKOM,
3NIEKTPOMArHUTHASA WHAYKIINS) TI0 OMMCAHHIO X XapaKTEPHBIX CBONCTB M HA OCHOBE OMBITOB, JEMOHCTPUPYIOIIHNX JaHHOE (PU3MUECKOE SABIICHIE;
pacrio3HaBaThb MPOABICHUEC U3YUCHHBIX (1)I/I3I/I‘ICCKI/IX SIBIICHUH B OKpYy»KaromemM MHUpE, B TOM YHUCIIC (1)I/I3I/I‘ICCKI/IG SABJICHUA B MPUPOJAC: MTOBEPXHOCTHOC HATAXKCHUEC U
KalTWUSIPHBIE SIBJICHUS B TIPUPO/IE, KPUCTAILIBI B IpUpojie, nainydenue ColHila, 3aMep3aHue BOJI0OEMOB, MOPCKUE OpU3bl, 00pa3oBaHKUE POCHI, TYMaHa, WHesl, CHera,
AIIEKTPUIECKHE SIBIICHUS B aTMOC]epe, DIISKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMIIH, JIpei( MOJIF0COB, POJIb MATHUTHOTO TTOJIS JIJIS )KU3HH Ha 3emile,
MOJISIPHOE CHUSIHUE, TIPY 3TOM TIEPEBOJIMTH MPAKTHUYECKYIO 32/1a4y B yUeOHYI0, BBIJIEISATH CyIIECTBEHHBIC CBOWCTBA (PU3HAKH) (U3UUECKHUX SIBIICHUIA,



OIMCHIBATh M3YYEHHBIE CBOHCTBa TeNl M (PU3MUYECKHE SIBICHUS, MCIOJB3Ys (U3MUECKUE BEIMYMHBI (TeMIeparypa, BHYTPEHHSSI DHEPrusi, KOJIMYECTBO TEILIOTHI,
yleNbHas TEIOEMKOCTh BEILECTBA, yleNbHas TEIUIOoTa IUIABICHMS, YAENbHAs TEIUIOTa MapooOpa3oBaHMs, yleNbHas TEIUIOTa CrOpPaHUs TOILIMBA, KOI((PHUIMEHT
MIOJIE3HOTO JEMCTBHS TEIJIOBOM MAlIMHBI, OTHOCUTEIbHASI BIAKHOCTh BO3/yXa, SIEKTPUUYECKUM 3aps, cuja TOKa, 3JEKTPUUYECKOE HalpsKEHHE, CONPOTHUBIECHUE
MPOBOJHHKA, YAETbHOE CONMPOTHBICHHE BEIIECTBA, padoTa M MOIIHOCTH DJEKTPHUUECKOTO TOKa), MPH ONKMCAHWW NPABWIBHO TPAKTOBaTh (DU3NYECKUH CMBICT
WCTIONB3YEMBIX BEIMYMH, O0O3HAYCHUS! M €AWHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTHh (OPMYINBI, CBS3BIBAIOLINE NAHHYIO (QH3MUYECKYIO BEIHUYMHY C APYTUMH
BEJIMYMHAMH, CTPOUTH IPaUKH U3YUCHHBIX 3aBUCUMOCTEH (PU3HUYECKUX BEJIHMYHH;

XapaKTepu30BaTh CBOMCTBA TeN, (PU3MUYECKHE SBICHUS U MPOLECCHI, UCTIONB3YsI OCHOBHBIE MOJIOKEHUSI MOJICKYIISIPHO--KUHETHUECKOW TEOPUH CTPOCHUS BEIECCTBA,
MPUHIMI CYNEPHO3UIHH TI0JIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH OMa i ydyacTka uend, 3akoH /[xoymsa—JleHna, 3aKoH coXpaHeHUs
SHEPTUH, MIPU 3TOM JaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3aMKCHIBATH €0 MaTEMAaTUIECKOE BBIPAKEHUE;

OOBSICHATH (U3MUECKHE TMIPOLEeCcChl M CBOICTBA Tel, B TOM 4YHCIE M B KOHTEKCTE CHUTyallMd MpPaKTUKO-OPHEHTHUPOBAHHOIO XapakTepa: BBISBIATH
MIPUYUHHO-CIIEJICTBEHHBIE CBSI3M, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMUECKHX IIaroB ¢ OMOpOoW Ha 1—2 M3ydYeHHBIX CBOHCTBA (PH3MUECKHUX SIBICHUH, (PU3NIESCKUX
3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTb pacdy€THbIE 3aJaud B 2—3 [EHCTBUS, MCHOJIB3YS 3aKOHBI U (OPMYJIBI, CBS3bIBAIOIINME (U3MYECKHE BEIMYMHBL: HAa OCHOBE aHANM3a YCIOBHUS 3a1adu
3aIllUCHIBaTh KPaTKOE YCIIOBHE, BBIBIIATH HEOCTATOK JAHHBIX AJISI PEIlCHHs 3aJaud, BHIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOAUMBIE AJS €€ PELIeHHUs, TPOBOIUTH
pacuéThl ¥ CpaBHUBATH ITOJIyYCHHOE 3HAU€HUE (DU3NIECKOH BETMYMHBI C U3BECTHBIMH JaHHBIMU;

pacmo3HaBaTh NPOOJEMBI, KOTOPHIE MOMKHO PEIINTh HPU IOMOIIM (DHU3WYECKUX METONOB, HCIIONb3ys OIMCAHUE HCCIENOBAHUS, BBIACIATH IPOBEPSiEMOE
MPEAIOIOKEHHE, OLICHUBATh IPABUIBHOCTD MOPSAIKA IPOBEICHUS UCCIEI0BAHNS, e/IaTh BEIBOADI,

MPOBOJUTD OMBITHI IO HAOIIOAEHHUIO (PU3MUYECKUX SIBICHUH MM (PU3MUECKUX CBOWCTB TeJl (KalWUISIpHBIC SBICHUS, 3aBUCUMOCTh JIaBJICHHUS BO3/yXa OT ero o0béma,
TeMIIepaTypbl, CKOPOCTH MPOLECCa OCTHIBAHUS M HArPEBAaHUS NPU M3JIyYCHUH OT LBETA U3JTyYarouel (IOorIonaiie) HOBEPXHOCTH, CKOPOCTh UCIIAPEHUs BOABI OT
TEeMIepaTyphl KUAKOCTH U IUIOMAAN €€ TMOBEPXHOCTH, 3JEKTPU3ALMs TEJI U B3aUMOJCHCTBUE 3JIEKTPUUECKUX 3apsiiOB, B3aMMOJICHCTBUE MOCTOSHHBIX MarHUTOB,
BU3yaJHM3allls MAarHUTHBIX MOJIE MOCTOSHHBIX MAarHUTOB, JAEHCTBHS MAarHUTHOTO TIIOJII Ha IPOBOAHMK C TOKOM, CBOWCTBAa 3JIEKTPOMAarHuWTa, CBOMCTBa
3JIEKTPOABUIATEINS TIOCTOSIHHOTO TOKA): ()OPMYJIMPOBATh IPOBEPSIEMbIE TPEAIIONOKEHUS, COOMPAaTh YCTAHOBKY M3 IPEAJIOKEHHOTO 000pyI0BaHUS, ONUCHIBATH X0
ombITa ¥ (OPMYNHPOBATH BEIBOABI,

BBIMOJIHATH NPSMBIE M3MEPEHUSI TEMIEpaTypbl, OTHOCHTEIbHOM BIaXHOCTH BO3IyXa, CHJBl TOKA, HANPSDKEHHUS C HMCIOJIb30BAHHMEM AHAJOTOBBIX NPHOOPOB H
JaTYNKOB (PU3UUECKUX BETMUUH, CPABHUBATH PE3yJIbTaThl M3MEPEHH C YUETOM 3a1aHHOIN a0COIIOTHOM MOTPELIHOCTY;

MPOBOJUTH HCCIIEAOBAHUE 3aBHCUMOCTH OJHON (M3MUECKOW BEIMYMHBI OT JPYrOM C HCIOJB30BAHWEM HPSAMBIX H3MEPEHHH (3aBUCHUMOCTH COIPOTHBICHUS
MIPOBOHHKA OT €ro JJIMHBI, IJIOLAAN MONEPEYHOr0 CEYEHMsI M yAEIbHOIO CONPOTHBIICHUS BELIECTBAa MPOBOJHUKA, CHIBI TOKA, MAYLIET0 4Yepe3 MPOBOAHHUK, OT
HanpsDKEHUs Ha IPOBOJHUKE, UCCIIEIOBAHUE TTOCIIEA0BATENBHOTO U NApAIJIETLHOTO COEIMHEHNI IPOBOIHUKOB): IJIAHUPOBATh UCCIIEIOBaHUE, COOUPATH YCTAHOBKY
Y BBHITIOJNIHATH U3MEPEHHUS, CIEAys MPeIOKEeHHOMY TUIaHy, (PUKCHpOBAaTh pe3yabTaThl MOJIYYSHHON 3aBUCHMOCTH B BHJIE TaOIHI U TpadUKOB, I€JIaTh BHIBOJBI 11O
pe3yibTaTaM UCCIIeI0BAHNUS;

IIPOBOJUTH KOCBCHHBIC N3MEPCHUA (bI/ISI/I‘IeCKI/IX BCJINYUH (YJICJH)HaSI TEMI0EMKOCTD BEIIECTBa, COIMIPOTUBJIICHUC ITPOBOJHHUKA, pa60Ta U MOIIHOCTB JJICKTPHUYCCKOT'O
TOKa): IJIAaHUPOBATHL U3MEPCHMA, C06HpaTB OKCIICPUMEHTAJIBHYIO YCTaHOBKY, CIICAYS HpC}lJ'IO)KCHHOﬁ HWHCTPYKIHHU, U BBIYUCIATH 3HAUCHUEC BECIIMYNHBI;

coOIII0IaTh TIpaByiia TEXHUKU 0€301MacHOCTH NpH paboTte ¢ 1abopaTopHbIM 000PYIOBAHUEM;

XapaKTepU30BaTh MPUHIMIIEI ACUCTBUS M3YYEHHBIX MPHOOPOB M TEXHWYECKHX YCTPOWCTB C OMOPON HAa MX OMHUCAaHUS (B TOM YHWCIE: CHCTEMa OTOIJICHHS JIOMOB,
TUTPOMET, MapoBast TypOWHa, aMIEpPMETpP, BOJBTMETpP, CUETUHK IJIEKTPUUECKOW SHEPTHH, AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, HAarpeBaTeabHbIe JIEKTPOIPHUOOPHI



(mpuMepBl), 3IEKTpUYECKHE MPEIOXPAHUTENH, HIEKTPOMATHHUT, JIEKTPOABUTATENb MTOCTOSIHHOTO TOKA), MCHOJIB3Ysl 3HAHUS O CBOMCTBAaX (YM3MYECKHUX SIBICHUH M
HeoO0XoIuMbIe (PU3NYeCKUe 3aKOHOMEPHOCTH;

pacmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTENbHBIE NMPHOOPHI MO CXEMaM W CXEMAaTUYHBIM PHUCYHKaM (KHIKOCTHBIH TEpMOMETp, TEPMOC,
MICUXPOMETpP, THIPOMETp, JABHIAaTelb BHYTPEHHETO CrOPaHUs, SJIEKTPOCKOI, PEOCTaT), COCTABISATH CXEMBl JIIEKTPUYECKHUX LENeH ¢ TOCJIeN0BAaTEIbHBIM |
napaie bHbIM COETUHEHUEM DIIEMEHTOB, pasiinyasl yCIOBHbIE 0003HAUCHUS SIEMEHTOB NEKTPHUYECKHX LICTCH;

MPUBOIUTH MPUMEPH! (HAXOAUTH MHPOPMAMIO O MpUMepax) MPaKTUYECKOrO HCIONb30BaHUA (U3MYECKUX 3HAHWN B MOBCEAHEBHOW XU3HH JUIA 0OCCIICUYEHUS
0e30macHOCTH MpH OOpalieHnu C MpHOOpaMHU M TEXHWYECKUMH YCTPOHCTBaMH, COXPaHEHHS 3J0POBbS M COOIIOEHHS HOPM SKOJIOTHYECKOTO MOBEACHHUS B
OKpY>KalolleH cpene;

OCYIIECTBIATh MOUCK MH(popManmu GU3nUecKoro coaepkanust B lHTepHeTe, Ha OCHOBE MMEIOIINXCS 3HAHUK M MyTEM CPaBHEHUS JTOMOIHUTENBLHBIX NCTOYHUKOB
BBIJICTISITE HH(POPMAIIHIO, KOTOPAsI SIBJISIETCS IIPOTHBOPEYHBOM MITH MOXKET OBITH HEJJOCTOBEPHOI;

UCIIONb30BaTh IPU BBINOJHEHWM YYEOHBIX 3aJaHU HAYYHO--TIOMYJISPHYIO JUTEpaTypy (PU3HUECKOro colep)kKaHMs, CIPABOYHBIE MaTepualibl, PeCypchl CETH
WurepHer, BIageTs npuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, TpeoOpazoBaHust HHOOPMAIMH 13 OHOI 3HAKOBOW CHCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M KPATKHE YCTHBIE COOOIIEeHNUs, 00001Iast HH()OPMAITHIO U3 HECKOIBKIX UCTOYHHKOB (PH3UIECKOTO COJIEpKAHUs, B TOM UHCIIE
MyOJMYHO TPENCTABIATh PE3YNIbTaThl MPOSKTHON WIIM MCCIIETOBATEIBCKOM NEITEIFHOCTH, TIPH 3TOM TPaMOTHO HMCHOJB30BATh M3YYEHHBIH MOHATHIHBINA ammapar
Kypca (DU3HKH, COITPOBOXKIATH BEICTYIUICHHE ITPE3CHTAINCH;

IIPH BHITTOJTHEHUH YYEOHBIX POSKTOB U HCCIICAOBAHUN (PU3HUECKUX MPOLIECCOB PACTIPENENATh O0S3aHHOCTH B TPYIIIIE B COOTBETCTBHU C MOCTABICHHBIMHU 33/1a9aMH,
CIIeIUTh 32 BBIOJHEHUEM IUIaHA JCHCTBHH M KOPPEKTHPOBATh €ro, aJeKBaTHO OIEHUBATh COOCTBEHHBIH BKJIQJ B JEATEINBHOCTH TPYIIBL, BBICTPaHBaTh
KOMMYHHKAaTHBHOE B3aHMOJICHCTBHE, IPOSIBIISIS TOTOBHOCTH Pa3peniaTth KOH(IUKTHI.

K xoHIy 00y4yeHus B 9 kiacce npegMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y O0YUYAIOIIUXCSI YMEHHUH:
UCIIONIb30BATh NOHSITHUS: CUCTEMa OTCUETa, MaTeprualibHasi TOUKa, TPACKTOPHSI, OTHOCUTEIBHOCTh MEXaHWYECKOTO JIBIKeHUS, Aedopmanust (ynpyras, miacTudeckas),
TpEHHE, EHTPOCTPEMHUTEIBLHOE YCKOPEHNE, HEBECOMOCTh M MEPErpy3KH, LEHTP THKECTH, aOCOIIOTHO TBEPIOE TENO, EHTP THKECTH TBEPIOTO Teja, paBHOBECHE,
MEXaHWYeCKHe KOoJeOaHWs W BOJIHBI, 3BYK, MH(Pa3BYK M YIbTPAa3BYK, JJICKTPOMAarHUTHBIC BOJIHBI, IIKala 3JEKTPOMAarHUTHBIX BOJH, CBET, ONM30PYKOCTH H
IaTbHO30PKOCTh, CIIEKTPBI HCITYCKaHUS 1 TIOTIIONICHUS, alb(a-, 0eTa- 1 raMMa-u3JIydeHH s, H30TOIIBI, SepHasi SHEPTeTHKA,;
pa3nuyarh sBICHHS (PaBHOMEPHOE M HEpaBHOMEPHOE NPSMOJIMHEHHOE IBIKEHUE, PAaBHOYCKOPEHHOE IPSMOJMHEHHOE IBIKEHHE, CBOOOJHOE MaJeHHE Tell,
paBHOMEpHOE JIBU)KEHHE 1O OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTHBHOE IBIKEHHUE, KoJeOaTeIbHOe JIBIKCHHE (3aTyXaloIIne M BBIHYXK/ICHHBIE KOJICOAHHMS),
PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAKEHHE 3BYKa, NMPSMOJIMHEHHOE paclpocTpaHeHHe, OTPaKEHHE U IPEJIOMIICHHE CBETa, OJIHOE BHYTPEHHEE OTPakKEHHE CBETa,
pasnoxeHue 0esnoro CBeTa B CIIEKTP U CIIOKEHHE CIEKTPaIbHBIX LIBETOB, AUCIIEPCHS CBETA, ECTECTBEHHAS PAJHOaKTHBHOCTh, BOSHUKHOBEHHUE JIMHEHYATOTO CIIEKTpa
W3JTy4EHUsI) IO OMUCAHUIO X XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SIBIICHHE;
pacrio3HaBaTh NPOABJICHNUE U3YUYCHHBIX (1)I/I3I/IT-IGCKI/IX SIBJICHUH B OKpYXaromem MUpe (B TOM 4YHCJIIC (1)I/ISI/IT-IGCKI/IG SIBJICHUA B IIPUPOAC: IPUIIUBEI U OTJIUBBI, IBUKCHUEC
mwianeT ColHeYHon CUCTEMBI, pCAKTUBHOC NBHXCHHUEC KMBBIX OPraHU3MOB, BOCIIPUATUE 3BYKOB JKUBOTHBIMH, 3€MIICTPACCHUC, CeMCMUYECKHE BOJIHBI, IYHaMH, 3XO,
IBE€Ta TCJ, OITHYCCKHUE ABJIICHUA B IIPUPOJIL, OHMOJIOTHYECKOE HeﬁCTBHe BHUAUMOTO, y.]'H)Tpa(bI/IOJ'IeTOBOI'O U PEHTICHOBCKOI'O I/ISJ’IY‘IGHI/IfI, €CTECTBEHHBIN
panuoaKkTUBHBIN (OH, KOCMHYECKHE JTYYH, PaJHOAKTHBHOE U3Ty4YEeHUE IPUPOIHBIX MUHEPAJIOB, ACUCTBHE PaJHOAKTHBHBIX U3IyUYEHH HA OPTaHU3M YellOBEeKa), pH
3TOM IIEPEBOANUTH NPAKTUYECCKYIO 33/1a4y B YUeOHYIO, BBIICISATh CYIIECTBEHHbBIC CBOMCTRA (MIPU3HAKH) (DU3MUSCKUX SIBJICHHIA;

OIMMCBIBATHh M3Y4YCHHBLIC CBOMCTBa Tel U (1)I/ISI/ILIGCKI/IG SIBJICHUSA, UCIIOJIB3YA (1)I/ISI/IT-IGCKI/IG BCJIMYUHBI (Cpe)IHSISI U MITHOB€HHAas CKOPOCTH TEJia IPU HEPABHOMEPHOM
JIBIDKEHHUH, YCKOPEHHE, TIepeMeIlieHIe, TyTh, YIIIOBas CKOPOCTh, CUIIa TPEHHUSI, CHIIa YIIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHE CBOOOTHOTO MajIeHUSs, BEC Tela, UMITYIIbC



Tena, UMIYJIbC CHJIBI, MeXaHH4YecKas padoTa U MOILIHOCTb, MOTEHIMAJIbHASL SHEPTHA Teja, IOAHATOr0 HaJ MOBEPXHOCTHIO 3€MIIM, MOTCHIUAIbHAS SHEPTHS CXKATOH
MPYKUHBI, KHHETHUECKAs SHEPTHs, TIOJIHAS MEXaHWYeCKasi SHEPTHsl, IEPUOJ] M YacTOTa KojeOaHui, TMHA BOJIHBI, TPOMKOCTD 3ByKa M BBICOTa TOHA, CKOPOCTh CBETa,
MoKa3aTenb MPEIOMIICHUSI CpeJibl), IPU ONMHMCAaHWW MPABUIBHO TPAKTOBATH (PU3MYECKUN CMBICT HCIOIB3yEMBIX BEIMYHMH, 0003HAUCHHS W €AWHHUIBI (PpU3nIecKux
BEJIMYMH, HAXOIUTH (POPMYJIBI, CBS3BIBAIOIINE JAaHHYIO (PU3MUECKYIO BETUUMHY C JPYTUMH BEJTMYUHAMH, CTPOUTH Ipa(MKy N3yUYEHHBIX 3aBUCUMOCTEN (DU3NUYECKUX
BEJIMYHH;

XapaKTepu30BaTh CBOICTBA Tel, (PU3NUECKUE SIBIICHHUS U MPOLIECCHI, UCTIONB3YsI 3aKOH COXPaHEHHsI SHEPTUH, 3aKOH BCEMUPHOTO TATOTEHHS, TPUHIMII CYNEPIO3ULIUH
CWI, NMPUHLMII OTHOCUTENbHOCTH ['ammies, 3akoHbl HbpIOTOHA, 3aKOH COXpaHEHHs MMITYJIbCa, 3aKOHBI OTPAKEHUS U NPEIOMIIEHMS CBETA, 3aKOHBI COXpPaHEHHS
3apsII0BOrO M MacCOBOT'O YKMCe MPH SACPHBIX PeakIHsX, IPHU 3TOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3alMCHIBATH €0 MaTEMaTHUECKOE BBIPAKEHHE;
OOBSICHATH (PU3UYECKUE TPOLIECCHl M CBOWCTBA TEN, B TOM 4YHCJE M B KOHTEKCTE CUTyallMH MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBISATH MPUYMHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 2—3 JIOTUYECKHX IIaroB C OMOPOW Ha 2—3 M3yUeHHBIX CBOWCTBA (YM3MUYECKUX SBICHUH, PU3NIECKUX 3aKOHOB HITH
3aKOHOMEPHOCTE;

pemaTh pacu€THbIE 3aJau (OMMparoLIUecs Ha CHUCTeMY M3 2—3 ypaBHEHHMI), HCIIONb3ys 3aKOHBI U (YOPMYIbI, CBS3bIBatOIIME (U3MUECKHE BEJIMYUHBI: HA OCHOBE
aHajM3a YCJIOBMS 33a[Jaud 3alHChIBATh KPaTKOE YCIIOBHE, BBIABIISTH HEAOCTAIOIIME MM W30BITOUYHBIC JaHHBIE, BBIOMPATh 3aKOHBI U ()OPMYJIBI, HEOOXOIUMBIE IS
peleHus, TPOBOAUTH PacYEThl U OLCHUBATH PEATICTUYHOCTD IOJIyYeHHOTO 3Ha4eHUs! (PU3nIecKoil BETMYNHBI;

pacmo3HaBaTh NPOOJIEMBbI, KOTOPbIE MOMKHO PEIINTh HpPU IOMOIIM (DHU3MYECKUX METONOB, HCIIONb3Ys OIHCAHHUE HCCICAOBAHMS, BBIIEIATH IPOBEPsSEMOE
MPEIIOIOKEHHNE, OLICHUBATh [IPABUIBHOCTh MOPSAIKA IPOBEACHUS UCCIIEA0BaHMNS, 1€JIaTh BEIBOBI, HHTEPIPETUPOBATh PE3YJIbTaThl HAOIIOACHUH U OIBITOB;
MPOBOJUTH OIBITHI 1O HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3MUECKUX CBOMCTB Tell (M3ydeHHE BTOPOro 3akoHa HplO0TOHa, 3aKOHa COXpaHEHUs! SHEPIuH,
3aBUCHUMOCTh TEpHOJa KOJIeOaHWH NPYKMHHOIO MasTHHKAa OT MAacchl Ipy3a M JKECTKOCTH MPYXMHBI M HE3aBUCHUMOCTh OT aMIUTUTYABl MajbIX KOJIeOaHHH,
NPSAMOJMHEHHOE paclpoCTpaHEHUE CBETa, pa3jokKeHHe OeJoro cBeTa B CIEKTpP, M3YUYEHHE CBOMCTB M300pakeHHs B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHHS
npeaMera B coOMparoliel JInH3e, HaOM0ACHUE CIUIOIIHBIX U JIMHEMYAThIX CIIEKTPOB M3JIyYEHHs): CAMOCTOSATENIEHO COOMpaTh YCTAaHOBKY M3 M30BITOUYHOrO Habopa
000pYAOBaHMS, ONUCHIBATH X0/ OIIBITA U €0 PE3YJIbTaThl, (HPOPMYIHMPOBATEH BHIBObI;

MPOBOJUTH NMPH HEOOXOAUMOCTH CEPHUIO MPAMBIX U3MEPEHHM, ONpeielisis cpeHee 3HaUeHNEe n3MepsseMol BelIMYMHbI ((POKycHOE paccTossHuEe COOMparoIIei JIMH3bI),
000CHOBBIBaTh BEIOOD criocoba n3aMepeHus (M3MEpUTEIEHOTO MPUOopa);

MPOBOJUTDH MCCIIEIOBAHNE 3aBUCUMOCTEH (PU3MUECKUX BETHMYMH C MCIOJIb30BAHMEM HPSMBIX M3MEPEHUH (3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPECHHOM
JBIDKEHUH 0€3 HayaJlbHOW CKOPOCTH, NMEpHoJa KolneOaHuil MaTeMaTHYECKOr0 MasiTHHKA OT JJIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaKEHUS CBETA OT yIla HaJCHHS U
yria MmpejoMIIEHHUs OT yria MajeHus): IUIaHUPOBATh MCCIIEJOBAHIE, CAMOCTOSTENBHO COOMpPAaTh YCTaHOBKY, (PMKCHPOBATh Pe3YyJIbTAThl MOIYUYEHHOH 3aBUCUMOCTH
(u3nUecKuX BEJIMUMH B Buje TaOiHIl U rpadMKOB, 1eIaTh BEIBOJBI 10 pe3yJIbTaTaM UCCIIEIOBAHUS;

MPOBOJUTH KOCBEHHBIE W3MEpeHHs (U3NUYECKUX BEJIUYMH (CpeAHssi CKOPOCTh M YCKOpEHHE Tejda IPU PaBHOYCKOPEHHOM IBIKCHHH, YCKOPEHHE CBOOOIHOTO
MaJIeHus], KECTKOCTh MPYXUHBI, KOIDOUIIMEHT TPEHHs CKOJIBXKCHHUS, MEXaHW4eckas padoTa M MOIIHOCTh, YacTOTa M IEpUoJi KoJNeOaHUH MaTeMaTHYeCKOTO W
MPYKHHHOTO MasTHUKOB, ONTHYECKas CHja COOMpAIOIIel JIMH3bI, paANOaKTUBHBINA (DOH): TIIAaHMPOBATH U3MEPEHUs, COOMPATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJHATh M3MEPEHMs, CIENysd NPEI0KEHHON WHCTPYKIIUH, BBIUMCIIATh 3HAYCHHE BEIMYMHBI M aHAJM3UPOBATH MONyYEHHBIE PE3YJIbTAThl C yYETOM 3aJaHHOMN
[OIPELIHOCTH U3MEPEHUN;

coOJIOIaTh TpaBUiIa TEXHUKH 0€301MacHOCTH Ipu paboTe ¢ 1abopaTopHBIM 000y I0OBAaHHEM;

pa3nn4aTh OCHOBHBIC TIPU3HAKH W3YUCHHBIX (PM3MUECKUX MOJIEJIe: MaTepruaibHas TOUKa, a0CONMIOTHO TBEPIOE TEJIO, TOUCUHBIH NCTOYHUK CBETA, JIy4, TOHKAS JINH3A,
IUTaHETapHas MOJIeJIb aTOMa, HyKJIOHHAsI MOJIEJIb aTOMHOTO S/1pa;



XapakTepu30BaTh MPUHLUIBI JEHCTBHUS W3YyYCHHBIX NMPHUOOPOB M TEXHHYECKHX YCTPOWCTB C OMOPOM HAa MX OMUCAHUS (B TOM YHCJE: CIHUAOMETD, NAaTYUKH
TIOJIOKEHHUS, PACCTOSHUS U YCKOPEHHMS, pakeTa, 3XOJOT, OYKH, MEPUCKOI, (QoToanmapar, ONTHYECKHE CBETOBOABI, CIEKTPOCKOI, J03UMETp, Kamepa Buibcona),
WCTIONB3YS 3HAHUS O CBOMCTBaX (PU3NYECKUX SBJICHUHN U HEOOXOAMMBbIe (PU3NUECKUE 3aKOHOMEPHOCTH;

WCTIONB30BaTh CXEMbl U CXEMAaTUYHbIC PUCYHKH M3YyYEHHBIX TEXHHUUYECKHX YCTPOICTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJIOTHYECKUX MPOLECCOB MPH PEHICHUH
yueOHO--TIPAKTHYECKHX 3a/1a4, ONTHYECKHUE CXEMBI JUI TOCTPOCHUS H300paKeHHUH B INIOCKOM 3€pKaJie ¥ COOMpArOIEH JTHH3E;

MPUBOIUTH MPUMEPH! (HAXOAUTH MHPOPMAMIO O MpUMepax) MPaKTHYECKOrO HCIONb30BaHUA (PU3MYECKUX 3HAHWN B MOBCETHEBHOM JKM3HU AJS oOeclieueHHs
0e30macHOCTH MpH OOpalleHWH C MPUOOpaMHU M TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHS 3J0POBbS M COOJIONEHHS HOPM 3KOJIOTMYECKOTO IMOBEJICHHS B
OKpYyZKarollleld cpefe;

OCYIIECTBIATh MOUCK MH(OpMAMK (U3HMYECKOTO coaepkaHus B VIHTepHETe, caMOCTOATENbHO (HOPMYJIHMPYSl MOMCKOBBIA 3alpoc, HAXOAUTh IMYTH ONpPEeICHUS
JOCTOBEPHOCTH MOJyYeHHOW HH(MOPMAIIKM HA OCHOBE UMEIOLIUXCS 3HAHUI U TOTIOJIHUTEIbHBIX HCTOUHHUKOB,;

WCIIONb30BaTh NPHU BBINOJIHEHUH YYEOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO JHUTEpaTypy (DU3MYECKOTrO COAEp)KaHMSA, CHPAaBOYHBIC MAaTEPHUANbl, PECYpChl CETH
WntepHer, BnaneTs npuéMaMy KOHCIICKTUPOBAHUS TEKCTA, IPeoOpa30oBaHus MHYOPMALUHU U3 OJTHON 3HAKOBOH CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBCHHBIE NHUCBMEHHBIE M YCTHbIE COOOIIEHHMs Ha OCHOBE HMH(GOpPMAalUU W3 HECKOJbKMX HMCTOYHHMKOB (DPU3MYECKOro CcOIepKaHus, IyOJIUYHO
MPEICTABIIATh PE3yIbTaThl IPOSKTHONW MM HCCIIEA0BATENbCKOM AESITEIbHOCTH, IPH 3TOM I'PaMOTHO MCIIOJIB30BAaTh M3YUYEHHBIN NMOHATUHHBIN anmapaT n3y4yaeMoro
pas3zena GU3MKU U CONPOBOXKIATH BBICTYIIJICHUE NIPE3EHTAlMEH ¢ yYETOM 0COOEHHOCTEN ayAUTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IIVNIAHUPOBAHUE

7 KJIACC
KosuyecTBO Yacon DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3iesioB U TeM K (uudposbie)
n/n NMPOrpaMMbl Bcero oﬁﬂTpom’m’le HpﬁaKTquCKHe o0pa3oBaTeJibHbIE
padoThI padoThI pecypesi
Paznes 1. ®u3nka u e€ posib B NO3HAHUH OKPY/KAIOIIEro MUpa
bu6nmoreka IJOK
- 2
11 PH3HKa - HayKa O NPHPOAC 0 0 https://m.eds00.ru/7f416194
bubmuoreka LIOK
12 DH3HYECKAC BETHHHEI 2 0 0 https://m.eds00.ru/7f416194
. bubnuoreka [IOK
2 0 1
1.3 EcTecTBeHHOHAYYHBII METO/T IO3HAHUS https://m.eds00.ru/7f416194
Hroro 1o pasueny 6
Paznen 2. [leppoHayanbHbIe CBeIEHUS 0 CTPOEHHH BelllecTBa
2.1 CTpoeHue BenecTna 1 0 1 bubmorexa HOK
' P H https://m.eds00.ru/7416194
29 JIBr>KeHHe 1 B3aMMOISCHCTBHE YaCTHIL 2 0 1 Bu6nuoreka IJOK
' BEIECTBA https://m.eds00.ru/7f416194
bubmuoreka IIOK
2 1 1
2.3 ArperatHble COCTOSTHHSI BEILI[ECTBA https://m.eds00.ru/7f416194
Hroro mo pasueny S
Paznen 3. /IBu:keHHe U B3auMoO/ieiicTBHE TeJl
bubmuoreka IIOK
3.1 MexaHHIeCKOe ABIDKEHHE 3 0 1 https://m.edsoo.ru/7f416194
Bu6nmoreka IJOK
4 0 1
3.2 Muepua, Macea, moTHOCTS https://m.eds00.ru/7f416194
Bu6nmoreka IJOK
14 1 2
3.3 Cuna. Brer cun https://m.eds00.ru/7f416194
Hroro no paznemy 21
Paznen 4. /laBiieHne TBEPABIX TeJ, JKUAKOCTEH U ra3oB
41 HaBnenue. [lepenaua naBneHus: TBEpABIMU 3 0 1 Bu6nuoreka IJOK

TCJIaMU, )KUAKOCTAMU U ra3aMi

https://m.edso0.ru/7f416194




bubmuoreka IIOK
5 0 0
4.2 JlaBIICHHE KUKOCTH https://m.edso00.ru/7f416194
bu6nmoreka IJOK
6 0 1
4.3 Atmocheproe rasnenne https://m.eds00.ru/7f416194
44 JeiicTBHe )XUIKOCTH 1 Ta3a HA TIOTPYKEHHOE B 7 1 3 bu6nmoreka IJOK
' HHX TEJIO https://m.eds00.ru/7f416194
Uroro mo pazneny 21
Pa3znen 5. PaGora 1 MOIITHOCTD. JHEpPrus
bubmuoreka LIOK
. 3 1
51 Pabora n momocT® 0 https://m.eds00.ru/7f416194
bubmuoreka LIOK
5 0
52 Tpocteie mexauu3Me! 1 https://m.eds00.ru/7f416194
Bu6nmoreka IJOK
4 1 0
>3 Mexanieckast oHeprius https://m.edso00.ru/7f416194
Hroro 1o pasueny 12
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 15
8 KVIACC
KoandecTBO 4acoB DJIeKTPOHHbIE
Ne HaunMeHoBaHue pa3jaeioB U TeM K (uudposbie)
n/m MPoOrpamMMblI Bcero 0; TPOJILHbIE Hpﬁaxrnqecxne o0pa3oBaTe/ibHbIE
paGoTsI paéoThI pecypes
Paszpnen 1. TenioBble siBJIeHUS
N Bbubnuroreka [IOK
7 0 0
11 CTpocHue 1 CBOMCTBA BeleCTha https://m.edsoo.ru/7f4181ce
Bu6nmoreka IJOK
) 21 1 5
12 Temoeie npouecce! https://m.edsoo.ru/7f4181ce
Hroro no paznemy 28
Pa3znen 2. DiaekTpuyecKre 4 MATHUTHBIE SIBJICHUSI
21 DIIeKTpUYECKUE 3apsAbl. 3apsKEHHBIE Tela U 7 0 1 bubnmorexa [JOK
' HUX B3aUMOJIENICTBHE https://m.edsoo.ru/7f4181ce




. N bubnunoreka [JOK
20 1 7
2.2 IToCcTOSHHBIN 3IEKTPUUECKUIN TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka IJOK
6 1 15
23 | MarmurHbie sBicHms https://m.edsoo.ru/7f4181ce
bu6nmoreka IJOK
4 0 0
24 IIEKTPOMATHUTHAS HHYKIN https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 3 145
9 KJIACC
KoJsinyecTBo yacon DJIeKTPOHHbBIE
Ne HanMeHoBaHue pa3je/ioB U TeM (uu¢posbie)
n/n NporpaMMsbl Bcero Kongpom,m,le HpﬁaRanecxne o0pa3oBaTeJibHbIE
pa6oThI pa6oThI pecypet
Pa3znen 1. Mexannuyeckue siBJeHHUsI
11 MexaHHYeCKOe JBIKECHUE U CIIOCOOBI €r0 10 0 1 bubmuoreka LIOK
' OITUCAHHSI https://m.edsoo.ru/7f41a4a6
N Bubnunoreka [IOK
20 1 3
12 Baanmopericraue Tex https://m.edsoo.ru/7f41a4a6
bubmoreka IJOK
1
13 3aKOHbI COXpAHEHH 0 0 3 https://m.edsoo.ru/7f41a4a6
Uroro no pasaeny 40
Paznen 2. Mexannuyeckue KoJie0aHUsA M BOJHbI
Bu6mmoreka IJOK
7 0 3
2.1 Mexanueckue Koneoanms https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
8 1 3
2.2 Mexarmeckue BOTHEL 3ByK https://m.edsoo.ru/7f41a4a6
Hroro mo pasueny 15
Paznen 3. DieKTPOMArHUTHOE M0JIe ¥ 3JIEKTPOMATHUTHBIE BOJTHBI
3.1 DNIEKTPOMATHUTHOE TIOJIE B 6 0 2 bu6mmoreka LIOK




QJICKTPOMAruMTHLIC BOJTHBI

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

HUroro mo pazneny 6
Pa3nen 4. CBeToBbI€ SIBJIEHUS
bu6nmoreka IJOK
2
4.1 3aKOHBI PaCIIPOCTPAHECHHUSI CBETA 6 https://m.edsoo.ru/7f41a4as
bubmuoreka LIOK
4.2 JIvH3BI ¥ ONITUYECKUE IPUOOPBI 6 3 https://m.edsoo.ru/7f41ada6
bubmuoreka LIOK
4.3 Pasnoxenne 6€I0oro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
HUroro mo paznemy 15
Paznen 5. KBantoBble siBJIeHUS
Bu6nmoreka IJOK
51 Hcmyckanve 1 TIOTIIOIIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
Bu6nuoreka IJOK
1
>2 CTpoeiiie ATOMHOTO 51pa ° https://m.edsoo.ru/7f41a4a6
bubmuoreka LIOK
7 1
5.3 SInepHbie peakuuu https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pazpnen 6. [loBTOpUTEIBHO-0000 1AM MOLYJ/Ib
6.1 [ToBTOpeHue u 0600IIeHNE COJIEPKAHUS 9 9 Bubmuorexa [JOK
' Kypca Gu3uku 3a 7-9 Kiace https://m.edsoo.ru/7f41a4a6
HUroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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