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AHHOTaIUs K paboueit mporpamMmme
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Pabouas mporpamma yuebHoro npenmvera «®dusnkay npeaMeTHoN obnacti «EcTecTBeHHO-HAaydHBIE IPEAMETHD» pa3paboTaHa B COOTBETCTBHHU C
nyHkToM 31.1 ®I'OC OOO u peanusyercs 3 roga ¢ 7 o 9 knace.

PaGouas nmporpamma pazpabortana yuuteneM bpanmreitn H.B. B cooTBeTcTBHY € MOT0XKEHHEM O pabOYHX MPOrpaMMax U OMpeeliseT OpraHu3aluio
00pa3oBaTEeNbHON ACATEIBHOCTH YIUTEIEM B IIIKOJIE IO yueOHOMY npeaMeTry «Dusukay.

Pabouas nporpamma yduebHoro npeameta «Pusuka» spisercs yactbio OOIT OO0, onpenensromei:

-COJIepKaHHE;

-IIJITaHUpYEMbI€ Pe3yJIbTaThl (JIMUHOCTHBIE, METANpeAMETHBIE U ITPEIMETHBIE);

-TeMaTHYECKOE TUTAHUPOBAHHE C Y4eTOM paboueil MporpaMMbl BOCIIMTAHHS C yKa3aHHEM KOJIMYECTBA aKaJIEMHUYECKHX 4YacOB, OTBOJIUMBIX Ha
U3yueHHe KaX10i TeMbl U BO3MOXKHOCTBIO ucnonb3oBanus I(1)OP.

PaGouas mporpamma paccMOTpeHa Ha 3acelaHud METOJAMYECKOTO OOBEIMHEHHS M COTJIACOBaHA C 3aMECTUTENIEM JUPEKTOpa MO METOIUYECKOM
pabore HOY COIII «I'ennocy.
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IHHOACHUTEJIBHAA 3AIINCKA

[Tporpamma 1o ¢u3uke Ha ypoBHE OCHOBHOI'O 00IIEero 00pa30BaHus COCTABICHA HA OCHOBE IOJIOKEHUH U TpeOOBaHUH K pe3ysIbTaTaM OCBOCHHUS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTeibHOM mporpaMmel, mnpenactaBieHHbIX B PT'OC 00O, a Taxke ¢ yu€toM (enepanbHoil pabodel mporpaMMel
Bocniutanus u Konuenmmu npenoiaBanus yueOHoro npeamera «Pu3nkay.

Copneprxanue nporpaMMbl 1o (U3UKE HAIpPaBiIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOW IPaMOTHOCTH OOYYaroIUMXCS M OpIraHU3aLUI0
n3yueHus: (U3MKU Ha JIESITeIbHOCTHON OCHOBE. B mporpamme no ¢u3uke y4uThIBalOTCS BO3MOXKHOCTH Y4e€OHOIO IIpeaMeTa B peanu3alnuu TpeOoBaHuil
OI'OC OOO K niaaHUpPyeMbIM JHMYHOCTHBIM M METalpeIMETHBIM pe3ysibTaTaM OOydeHHs, a TaKK€ MEXKIPEIMETHbIE CBSA3M €CTECTBEHHO-HAYYHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHusl.

[Tporpamma 1o ¢u3uke ycTaHaBIMBAET paclpelesieHHue y4eOHOro mMarepuana 1o rogaM oOydeHus (IO Kiaccam), MpeisiaraeT IpUMEpPHYIO
[10CJIe/I0BATEIbHOCTD N3yUEHHs TeM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS IIPEIMETHOTO COIEPKaHMs U y4ETe BO3PACTHBIX OCOOEHHOCTEH 00ydaroiuxcs.

[Tporpamma no ¢usmuke pazpaboTaHa C LEIbIO OKa3aHUS METOAMYECKON MOMOIIM YYUTEN0 B CO3JaHUM padodel MmporpaMMsbl 1Mo ydyeOHOMY
IpeIMeETYy.

dusnka gBISETCS CHCTEMOOOPa3yIOIUM Ul €CTECTBEHHO-HAYUHBIX YU4E€OHBIX MPEIMETOB, MOCKOIbKY (PM3UYECKUE 3aKOHBI JIEKAaT B OCHOBE
IIPOLIECCOB M SIBICHUM, M3y4yaeMbIX XUMHEH, OHOJIOruel, acTpoHoMHel U ¢u3ndeckoil reorpadueli, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, MPEeIOCTaBIIAET Haubosee ACHbIe 00pa3libl MPUMEHEHUS HAYYHOI'O0 METO/1a IIO3HAHUSI, TO €CTh CII0c00a MOMy4eHHUs JOCTOBEPHBIX 3HaHUN O MHpE.

Onna w3 rIaBHBIX 3a1a4d (pusznueckoro oOpa3oBaHHS B CTPYKType OOIIETo 0Opa3oBaHUs COCTOMT B (POPMHUPOBAHUU €CTECTBEHHO-HAYIHOU
IPaMOTHOCTH U MHTEpeca K HayKe y 00y4aromIuXcsl.

I/IBYLICHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YPOBHEC npeanojaract OBJIagACHHUEC CJICAYIOINUMU KOMIICTCHTHOCTAMHU, XapAKTCPU3YOIIIUMHA €CCTCCTBCHHO-HAYYHYIO

IPaMOTHOCTb:
o HAy4YHO OOBSCHSATH SIBICHUS;
o OLIEHUBATh U TTOHUMATh 0COOEHHOCTH HAyYHOT'O MCCIIeIOBAHMS;

° HHTCPHIPCTUPOBATL NJAHHBIC K UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA JJIA ITOJYUCHUA BHIBOJOB.



[{enu n3yueHus (HU3MKU HA YPOBHE OCHOBHOTO 00IIIEero oOpa3oBaHus onpe/eieHbl B KoHmenuu npenoaaBanus yaeOHoro npeamera «Dusukay
B 00pazoBaTeNbHbIX Oopranusanuax Poccuiickoit @enepalinu, pean3yomux OCHOBHbIE 00111e00pa3oBaTeNbHbIe IPOTrPAMMBbI, YTBEPXKIEHHOM pelieHrneM
Konnernn Munncrepcrsa npocsenierus: Poccuiickoit @eaepanuu (nmpotokoi ot 3 gexadpst 2019 r. Ne [1K-4BH).

Henn usyvyenus pusnkm:

. pHOOPETEHUE HHTEPECa M CTPEMIICHHUS 00YUAIONIUXCS K HAYYHOMY H3yUYCHHIO IPUPO/IbI, PA3BUTHE MX MHTEIICKTYAIbHBIX M TBOPYECKHX
CII0OCOOHOCTEN;

L] pa3BI/ITI/Ie HpeI[CTaBJIGHI/Iﬁ (0] Hay‘IHOM METOAC ITO3HAHUSA U q)OpMI/IpOBaHI/IC HUCCICOOBATCIIBCKOI'O OTHOIIICHUA K Opr)KaIOHII/IM SBJICHUAM,

. bopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa U3y4EHHsI OCHOB CTPOCHHSI MaTepu U (QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

. bopMupoBaHUE MPEACTABICHHI O POJIM PU3UKH JJIsl PA3BUTHS IPYTHX €CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHIA;

. pa3BUTHE MPEACTaBICHUNA O BO3MOXHBIX cepax Oymyiiei mpodeccHoHaNbHOW AEATEIBHOCTH, CBSI3aHHOW ¢ (DU3UKOM, MOJArOTOBKA K

ﬂaﬂbHeﬁmeMy O6y‘IeHI/IIO B O5TOM HaAIIpaBJICHUH.

Jloctuxenne 3Tux Lenei nporpaMMsl Mo (PU3HKE Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHUs 00ECIIEUNBAETCS PELIEHUEM CIEAYIOIUX 3a4aY:

L4 HpI/IO6peTeHI/IC 3HaHHUM O AUCKPETHOM CTPOCHHUU BCIICCTBA, O MCXAHHUYCCKUX, TCIUIOBLIX, JJICKTPUYCCKUX, MAHUTHBIX W KBAHTOBBIX
SIBJICHUSX,

L4 ano6peTeHHe yMeHI/Iﬁ OMHUCKHIBATH U OOBSICHATH (I)I/I3I/ILI€CKI/IG SABJICHUS C UCITIOJIb30BAHUEM ITOJTYYCHHBIX 3HaHHfI;

L4 OCBOCHHEC MCTOHOB PCHICHUA HpOCTCI‘/’H_HI/IX paC‘léTHbIX 3aga4 C HCIOJb30BAHHEM (I)I/I3I/IquKI/IX MOI[GJ'IGI‘/’I, TBOPYECKUX H

MIPAaKTUKO-OPUEHTUPOBAHHBIX 337124,

. pa3BUTHE YMEHUI HAOMI0AaTh IPUPOAHbIE SBJICHHUS U BBITOIHATE OIBITHL, JIJA0OPATOPHBIE pabOTHI M SIKCIIEPUMEHTAIBHBIE HCCIICI0OBAHUS C
HCIOJIb30BaHNEM U3MEPUTEIBHBIX PHUOOPOB;

o OCBOEHHE MPUEMOB paboTHI ¢ HHPOpPMAaLIUEH PU3NUECKOTO COIepKaHMS, BKIIOYasi HHPOPMALIUIO O COBPEMEHHBIX JIOCTHKEHUSAX (PU3HKH,
aHaJIM3 U KPUTUYECKOE OlIEHWBaHKE HH(OpMaIUY;

. 3HAKOMCTBO cO c(hepamu nmpodeccHOHATBHON JIeATEIBHOCTH, CBI3aHHBIMU ¢ (PU3UKOW, U COBPEMEHHBIMU TEXHOJIOTUSIMHU, OCHOBAHHBIMU

Ha JIOCTI)KEHUAX (GU3NYECKON HayKH.



Ha uzyuenue ¢pusuku (6a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOTO 00I11ero 00pa3oBanus oTBoAuTcs 238 vacoB: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kitacce — 68 yacoB (2 gaca B Heneno), B 9 kinacce — 102 vaca (3 gaca B Hezeo).

[Ipenyaraemslii B mporpamme 1o (hU3KKe nepedeHb Ja00paTOPHBIX PadOT U OMBITOB HOCHT PEKOMEHIATEIILHBIN XapaKTep, yIUTENb JeNIaeT BEIOOP
MPOBE/ICHUS JIAOOPATOPHBIX pabOT M OMBITOB C YY4ETOM HWHAMBHUIYAIbHBIX OCOOEHHOCTEH OOYydYalOMIMXCs, CHUCKA SKCIEPUMEHTAIbHBIX 3aJlaHHid,

npeajaracMbixX B paMKax OCHOBHOTI'O IroCyAapCTBCHHOT'O 3K3aMCHa I10 (1)I/I3I/IKC.



COJAEP)KAHUE OBYYEHUA

7 KJIACC

Pa3pnen 1. ®usuka u e€ poJib B IO3HAHNH OKPYKAIOLIEro Mupa.

dusuka — HayKa O IpupoJac. SIBneHus IIpUpPOALI. dusznyeckue SABJICHUS: MCXAaHUYCCKUEC, TCIIJIOBBIC, SJICKTPHUYCCKHUEC, MAI'HUTHBLIC, CBCTOBLIC,

3BYKOBBIE.
Ousnueckue BennuuHbl. M3mepenne pusnuecknx BennuuH. Ousndeckue npubopsl. [lorpenHocTs n3mepeHuii. MexayHapogHas cucremMma
€IMHHLL.
Kak ¢u3uka u gpyrue ecrecTBEHHbIE HAayKHW M3Yy4aloT NMpHUpony. EcTecTBeHHO-Hay4yHbBIN METOJ MO3HaHUS: HAOIIOJEHUE, MOCTaHOBKA
HAy4YyHOT'O BONPOCA, BBIIBUKEHUE TMIIOTE3, SKCIIEPUMEHT M0 MPOBEPKE TUIIOTE3, 00bsACHEHUE HabmogaemMoro siBieHus. Onucanue Qu3HuecKux

SIBJICHUH C TIOMOIIILI0 MOJIENIEH.

Hemoncmpayuu.
1. MexaHnuecKkue, TeMI0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.
2. duznyeckue npudOpPsI U MPOoIeypa NIPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(POBBIM IPUOOPOM.

Jlabopamopnwvie padbomot u onvimol.

1. Omnpenernenue EeHbl JeJIeHUs IKalbl U3MEPUTEIBHOTO pubdopa.

2. N3mepenue paccTOsHUN.

3. N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. Onpenenenue pa3MepoB MaJIbIX TEN.

3. W3mepenue TeMiiepaTrypsl IpHU MOMOIIY KAJKOCTHOIO TEPMOMETPA U NaTYMKA TEMIIEPATYPBHI.



6. IIpoBeneHue ucciaenoBaHusl 0 MPOBEPKE TMIIOTE3bl: JAIBHOCTh MOJETA IIAPUKA, MYHIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlE, YeM
OosiblIe BBICOTA ITyCKa.

Pa3nea 2. [leppoHavyabHbIe CBeeHUS O CTPOCHHMH BellecTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKA3bIBAIOLIUE IUCKPETHOE CTPOEHUE BEILIECTBA.

JBmxeHue yactull BemecTBa. CBsi3b CKOPOCTH JIBUXKEHHUS YaCTHIL ¢ TemIepaTypoil. bpoyHoBckoe nBmwxkenue, nuddysus. Bzanmoneiictsue
YaCTHL| BELIECTBA: IPUTHKEHUE U OTTAIIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOCHUE ra3oB, KUAKOCTEH M TBEPIBIX (KPUCTAIIIMYECKUX) Tesl. B3auMocBsa3b Mexay cBOMCTBaMU

BCIICCTB B PAa3HbIX arp€raTHbIX COCTOAHUAX U UX aTOMHO-MOJICKYJIAPHBIM CTPOCHHUCM. OcobeHHOCTH arperaTHbix COCTOSIHUH BOJbI.

Hemoncmpayuu.

1. Habmoienne 6poyHOBCKOTO IBHYKEHUSI.

2. Hab6mronenue quddysun.

3. HabGmronenue siBnenuii, 00bSICHIIONUXCS MPUTSHKEHUEM WA OTTAIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopuvie padomol u onvimel.

1. OrneHka AuaMerpa aToMa METOI0M PSJIOB (C UCTONIb30BaHUEM (oTorpaduii).
2. OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHMS Ta30B.
3. OMBITHI 110 OOHAPYKEHUIO TCUCTBUS CHUJT MOJICKYJISIPHOTO TIPUTSIKCHHS.

Pasznea 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

MexaHn4deckoe ABHKECHUE. PaBHOMepHOe U HCPAaBHOMCPHOC JIBUKCHHC. CKOpOCTB. CpCI[H}I}I CKOpPOCTH IIPU HCPABHOMCPHOM JIBUKCHUMU.

Pacuér nytu ¥ BpeMeHU IBUKEHUSL.

SBenune nHepuru. 3aKOH MHEpLMK. B3auMoiericTBre Te Kak MpUYrMHA U3MEHEHUsI CKOPOCTH JIBMKEHUS Tesl. Macca Kak Mepa HHEPTHOCTH

tena. IlmoTHOCTE BemecTBa. CBSI3b INIOTHOCTHU C KOJIMYSCTBOM MOJICKYJI B €CAMHULIC 00BEMa BCIIIECTBA.



Cuna Kak XapakTepucTHKa B3auMozaencTBhs Tell. Cula ynpyrocTu ¥ 3akoH I'yka. Mi3mepenue cuibl ¢ TOMOLIbIO TUHAMOMeETpa. fIBieHne
TATOTeHUs U cuia Tspkectu. Chia TshKecTH Ha Jpyrux IutaHerax. Bec tema. HeeecomocTs. CrokeHue CWII, HAIIPABJICHHBIX IO OJHOW IPSIMOM.
PaBnogeiictByromas cuil. Cuna tpeHus. TpeHue CKOIbKEeHUs U TpeHue NoKos. TpeHue B IpupoJie U TEXHUKE.

Hemoncmpayuu.

HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

N3mepenune ckopocTy NPSIMOJIMHEUHOTO ABHXKEHUS.
HaGnronenue siBiieHUs] HHEPLIWH.

Habnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.

CpaBHCHI/IC Macc IO B3aUMOJICUCTBUIO TE.

A oI

CnoxxeHue cuil, HallpaBJIeHHBIX MO OJJHON MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

Ormpenenenne CKOPOCTH PaBHOMEPHOTO JABMKEHUs (IIapuKa B )KUIKOCTH, MOJIEIH SJIEKTPUUECKOTO aBTOMOOHIIS M TaK JaJiee).
Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa M0 HAKIIOHHOW TIOCKOCTH.

Ornpenenenre MI0THOCTU TBEPAOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD PacTsKeHUS (IehopMaliuu) NPYKUHBI OT NPUIOKEHHON CHUIIBI.

A

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHUSI OT Beca TeJla M XapaKkTepa COMPUKACAIONTUXCS TTIOBEPXHOCTEH.
Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.
Jasnenue. CriocoObl YMEHBINICHUS] U YBEIWUYEHUsS AaBiieHus. JlaBleHue ra3a. 3aBUCUMOCTh JABJICHHS raza OT 00bEMa, TEMIEpaTyphl.
[lepenaua naBneHust TBEPABIMU TEJIaMHU, )KUAKOCTSIMU U razaMu. 3akoH [lackans. [TneBMaTnueckue MalvHbl. 3aBUCUMOCTD JaBJICHUS KUIKOCTU

ot rmyounsl. ['mapocratnyeckuii mapagokc. CooOmraronuecs cocynbl. [ napaBindeckue MeXaHU3MBbI.



Atmocdepa 3emin u atmocepHoe napienue. [Ipuuunbl cymecTBoBaHus BO3aymHON o0oouku 3emun. OnbiT Toppuuemm. U3mepenne
aTMochepHOro naBieHHUs. 3aBUCUMOCTh aTMOC(EpHOro NaBJIEHHUS OT BBICOTHI HaJ ypoBHeM Mops. IIpuGopsl s uaMepeHus arMochepHOro
JaBJICHHUS.

JelicTBUE XKUAKOCTH W raza Ha MOrpyKEHHOE B HUX Teno. BeitankuBaromias (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Tter.
BoznyxonnaBanue.

Hemoncmpayuu.

1. 3aBHUCHMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenaya naBiueHus KUIKOCTHIO U Fa30M.
CooOmiaromuecs CoCybl.

I'mppaBnuueckuit mpecc.

2

3

4

5. [TposiBnenue aecTBUs aTMOC(HEPHOTO JaBICHUSI.

6 3aBHUCHMOCTD BBITAIKUBAIOIICH CHIIBI OT 00bEMa MOTPYKEHHON YaCTH TeJa U TUIOTHOCTH JKUJIKOCTH.

7 PaBeHCTBO BBITAIKUBAIOIIEH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.

8 VYcnoBue miaBaHus TEN: IUIABAHUE WM MIOTPYKEHUE TEJl B 3aBUCUMOCTU OT COOTHOILLIEHUS IJIOTHOCTEN TEJIa U HKUIKOCTH.

Jlabopamopnuvie padbomovt u onvimol.

1. HccnenoBanue 3aBUCMMOCTH Beca Tella B BoJie 0T 00bEMa MOrpyKEHHOMN B )KUJIKOCTh YaCTH Tela.

2. OrnpeneneHre BHITAIKUBAIOUIEH CHIIbI, AEHCTBYIOLIEH Ha TEJIO, HOTPYXKEHHOE B )KUIAKOCTD.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUITbI, TEHCTBYIOIIEH Ha TEJO B )KUJKOCTH, OT MACChI TEJA.

4. OnBITHI, IEMOHCTPHUPYIOIINE 3aBUCHMOCTh BBITAJIKUBAIOIIEH CHIIBI, TEHCTBYIOMIEH Ha TEJIO B KHUAKOCTH, OT 00BEMA MOTPYKEHHOI B

KHUIOAKOCTHh 4aCTH TEJIa U OT IIJIOTHOCTH XKHUIAKOCTHU.

5. KoHncTpynpoBanue apeomerpa Wik KOHCTPYHUPOBAHUE JIOAKHU U ONpeesieHne e€ rpy3010IbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JHeprusi.



Mexanudeckas pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MEI: pbIyar, 6J'IOK, HaKJIOHHAasA ITIJIOCKOCTh. HpaBI/IJ'IO PaBHOBCCHA pbIvara. HpI/IMCHeHI/Ie I[IpaBujia paBHOBCCHUA pbldara K

61oky. «3onotoe npasuiio» mexanuku. KI1/] mpocteix Mexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kunernueckast 1 noreHuuanbHas sHeprus. [IpeBpaliienre oqHOro Buia MEXaHMUeCKON 3HEPruu B Apyroi. 3aKoH

COXpaHCHHA DHCPIrur B MCXAaHUKCE.

Hemoncmpayuu.

I.

[IpuMepsl POCTBIX MEXAHU3MOB.

Jlabopamopnusie padbomot u onvimol.

1. Omnpenenenre pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBHKEHUU Tella TI0 TOPU30HTAIBHOM MOBEPXHOCTH.
2. HccnenoBanue ycnoBuil paBHOBECHUS pbluara.

3. N3smepenne KIIJ] HaKTOHHOM TJIOCKOCTH.

4. N3yuenune 3akoHa COXpaHEHUST MEXaHUYECKOM YHEPTHH.

8 KIIACC

Pa3gen 6. TensioBbie IBJICHUA.

OCHOBHBIC TOJIOKCHUS MOJ'IeKy.]'IHpHO--KI/IHeTI/I‘IeCKOI\/’I TECOpHUU CTPOCHHA BCHICCTBA. Macca un pasMEpPbl aTOMOB W MOJICKYII. OHI)ITI)I,

MOATBCPIKAAOIUEC OCHOBHBIC ITOJIOKCHUS MO.IICKy.HSIpHO-KHHCTH‘-ICCKOfI TCOPpHU.

Mogenu TBép,Z[OFO, KHUAKOTO M ra3006pa3Hor0 COCTOSIHUM BEIeCTBa. KpI/ICTaJ'IJII/I‘-ICCKI/IC n aMOp(I)HBIe tena. OObSICHEHHUE CBOMCTB ra3os,

JKHIKOCTEH M TBép,Z[BIX T€1 Ha OCHOBE MOJIOKECHHUM MOJ'ICKy.TI}IpHO--KHHCTH‘ICCKOﬁ TCOpHU. CMaunBaHue KalmWJIISIPHBIC SBJICHUS. Tenopoe

pacIIMpEeHHEe U CKATHE.

Temmnepatypa. CBsi3b TEMIIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO IBMXKCHUS YacThIl. BHyTpenHss sHeprusi. CriocoObl U3MEHEHUS BHYTPEHHEH

OHCPIrUu: TCIuioncpeaadya 1 COBCPUICHUC pa6OTBI. BI/I,Z[BI TCIUIONCpCaAaqun: TCIIOMPOBOAHOCTh, KOHBCKI U, U3TTYUCHHUC.



KonuuectBo Temnotel. YienbHas TEMIOEMKOCTh BellecTBa. 1eMI000MEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOro OajaHca.
[1naBneHue 1 OTBepAEBaHNE KPUCTAJUIMYECKUX BEIIECTB. Y IeNbHAs TerioTa masieHus. [lapoodpasoBanue u konaeHcanus. Mcnapenue. Kunenue.
VY aenbHas TEIUIOTa MapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KATICHUS OT aTMOC(EPHOTO JIaBICHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunummne! padots! TerioBbix aurareneii KI1/I reroBoro asuraresns. TennoBble IBUTATENU U 3aIIUTa OKPYXKAIOIIEH Cpeibl.

3aKkoH COXpPAaHCHUS U NPCBPALICHUA SHCPIrUK B TCIUIOBLIX MPOLECCax.

Hemoncmpayuu.

1. Habmoienne 6poyHOBCKOTO IBUYKEHUSI.

2. Ha6monenue nuddysum.

3. HaGmronenue siBneHnii cMauYuBaHUsI M KalTWJUISIPHBIX SIBJICHU.
4, HaGmronenue TenioBoro pacuimpeHus Tel.

5. N3meHneHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUH WIIN OXJIAXKICHHUH.
6. [IpaBuna n3mMepeHus TeMIepaTypsl.

7. Buns! Tenuionepenayun.

8. Oxtax/ieHre Mpu COBEPIIEHUU PaOOTHI.

0. Harpeanue nipu coBepiiieHHH padOThl BHEITHUMHE CHUJIAMH.
10. CpaBHEHME TEIOEMKOCTEN Pa3IMYHBIX BEIECTB.

11. Habmronenue kumneHusl.

12.  HaOmroneHue MoCTOSHCTBA TEMIEPATyphI MPH IJIABJICHHUH.

13. Moneny TeIIOBEIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.



1. OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

2. OnbIThI 110 BRIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOW COJIM WM caxapa.

3. OnbITHI 10 HAOTIOICHUIO TETIOBOTO PACIIMPEHHMSI TA30B, )KUKOCTEH U TBEPABIX TEI.

4. Onpenenenue AaBJIeHUs BO3yXa B OaJUIOHE MITIPHIIA.

5. OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCThD JIaBIICHUS BO3yXa OT €ro 00bEMa U HArPeBaHUS WU OXJIAXKICHHUS.

6. [IpoBepka rumoTe3bl TMHEHHONM 3aBUCUMOCTH IJTUHBI CTOJIOMKA KUIKOCTH B TEPMOMETPHUECKON TpyOKe OT TeMIIepaTyphl.
7. Habnronenne n3MeHeHUs! BHYTPEHHEW YHEPTUU TeJla B pe3ysIbTaTe TEIUIONepeIadn U padOThl BHEIIHUX CHIL.

8. HccnenoBanue siBieHus TEII000MEHa PpY CMEIIMBAHUM XOJIOIHOM U ropsiueil BOJBI.

0. Omnpenenenre KOIMYECTBA TEILIOTHI, MOJTYYEHHOTO BOJIOH MPHU TEIIO0OMEHE ¢ HArPEThIM METAIITMYECKUM LIUITUHAPOM.
10.  Omnpenenenue ynenbHON TEINIOEMKOCTH BELECTBA.

11. HccnenoBanue npouecca nCnapeHusl.

12.  OmnpeneneHre OTHOCUTENBLHOM BIaXXHOCTH BO3AyXa.

13.  OmnpeneneHue yneabHOM TEIUIOTHI MJIABIECHUS JIbJA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIC SIBJICHHUS.

OnekTpuzaiusi Tel. J[Ba poma dNIEKTpUYECKUX 3apsnioB. BzaumopeiicTBue 3apspkeHHBIX Tenl. 3akoH KyroHa (3aBUCHMOCTH CHUIIBI
B3alMO/JICHCTBUS 3apsKEHHBIX TeJl OT BETMYMHBI 3aps/I0B U PACCTOSHUS MEXKY T€JIaMu).

OnexTpudeckoe noje. Hanpspk€HHOCTH AnieKTpuyeckoro mnoiist. [IpuHun cynepno3uiyy 3JeKTpUIecKrX nojei (Ha KayueCTBEHHOM YPOBHE).

Hocurtenu snexTpuyeckux 3apsa/ioB. DJIEeMEHTApHbIM 3iekTpuyeckuid 3apsia. Ctpoenwe atoma. [IpOBOJHUMKM W JTMAIEKTPUKHU. 3aKOH
COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUN TOK. Y CIIOBHS CYHIECTBOBAHHUS BJIEKTPUUYECKOTO TOKA. MICTOYHUKHU MOCTOSHHOTO TOKA. [[eMCTBUS AIEKTPUUECKOTO TOKA

(TemnoBoe, XUMUYECKOE, MATHUTHOE). DIEKTPUUECKUN TOK B )KUJIKOCTSIX U Ta3ax.



Onextpudeckas emnb. Cuna Toka. JiekTpudeckoe HanpsbkeHue. ConpoTuBIIeHNE IPOBOIHUKA. Y 1€IbHOE COIIPOTUBIICHHE BEILIECTBA. 3aKOH
Owma s yuactka nenu. IlocnenoBarenbHoe u napajieabHOE COEANHEHHE TPOBOIHUKOB.
PaboTa 1 MOIIHOCTB AJIEKTPHUECKOro TOKA. 3akoH Jxoymns—JIenna. DIeKTpudecKue ey U MOTPEOUTENN dIEKTPUIECKON SJHEPTUH B OBITY.
Kopotkoe 3aMbikanue.
[TocTosiHHBIE MarHUTHL. B3aumozelicTBue NOCTOSIHHBIX MAarHUTOB. MarHuTHoe nojie. MarHuTHoOe 1nose 3eMIId U €ro 3HaYeHHe JUIsl )KU3HU
Ha 3emie. OnbIT OpcTena. MarHuTHOE MoJIe 3JEKTPUYECKOro ToKa. [IpuMeHeHne 3J1eKTpOMarHuToB B TexHUKe. JledcTBME MarHUTHOIO MOJISL Ha
IMPOBOAHUK C TOKOM. 3JICKTpOI[BI/IFaT€JII) MMOCTOSTHHOTO TOKa. Mcmonp3oBanne BJIGKTpOIIBI/IFaTeJIeﬁ B TCXHHUYCCKHUX yCTpOﬁCTBaX " Ha TpaHCIIOPTEC.
Omnwitel @apajes. SIBineHue 3meKTpoMarHUTHOH WHAYKIHH. [IpaBwino Jlenma. Dinekrporeneparop. CrocoObl MOTYIEHUS ICKTPHUSCKOM
SHEpPruu. DJIEKTPOCTAHLUHU Ha BO30OHOBIISIEMbIX HICTOUHUKAX SHEPIUU.
Hemoncmpayuu.
DneKkTpu3aius Tel.
JIBa posia 2JIEKTPUYECKUX 3apsI0B U B3aUMOJICICTBHE 3apsyKEHHBIX TEJl.
YCTpoUCTBO U IEHCTBUE DIIEKTPOCKOIIA.
OnexTpocTaTUuecKas UHAYKIHS.
3aKOH COXpaHEHUS IEKTPUUECKUX 3apsi/I0B.
[IpOBOTHUKY W TUBIEKTPUKH.
MonenpoBaHu€e CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.

HCcTOYHHKY TOCTOSSHHOI'O TOKA.

A A T R o

JlelicTBUS DIEKTPUYECKOTO TOKA.
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DIIEKTPUYECKUHN TOK B )KHIKOCTH.

[S—
[S—

I"a30BbIit pa3psi.
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N3mepenue cuiibl Toka aMIepMETPOM.



13. N3MepeHune 3J1eKTpUYECKOro HalPsKEHUST BOJIbTMETPOM.

14. Peocrat u marazuH cCOnpoOTUBIICHUM.

15. B3anmoneicTBre NOCTOSIHHBIX MarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MOJIFOCOB MArHUTA.
17. MopaenupoBaHre MarHUTHBIX MOJIEH TOCTOSTHHBIX MarHUTOB.

18. OnbIT Opcrena.

19.  MarnuTHOE nosie Toka. DJEKTPOMAarHmr.

20.  JlelicTBHE MarHUTHOTO MOJIsI HA IPOBOJHUK C TOKOM.
21. DNEeKTpOABUTATEIb TIOCTOSIHHOTO TOKA.

22.  HccnenoBaHue sIBIE€HUS 3JIEKTPOMArHUTHON UHAYKIIHU.

23. OmnbrTer @apapest.
24.  3aBUCHMOCTb HANpaBJIECHUsI UHIYKIIMOHHOTO TOKA OT YCJIOBUI €r0 BO3SHUKHOBEHHMS.
25.  DraexTporeHepaTop MOCTOSIHHOTIO TOKaA.

Jlabopamopuvie padomol u onvimel.

1. OnpIThI 10 HAOTIOJEHUIO SJIEKTPU3ALUH Tl MHAYKIMEH U IPH COIPUKOCHOBEHUH.

2. HccnenoBanue neicTBUS AIEKTPUUECKOTO OIS HA TPOBOIHUKY U TUDJIEKTPUKH.

3. C6opxka 1 mpoBepka pabOoThI ANEKTPHUUECKON HEMH MOCTOSIHHOTO TOKA.

4. W3mepenue u peryinpoBaHue CUIIbI TOKA.

5. W3mepenue u pery1npoBaHue HAIIPSKEHHUS.

6. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UIYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U HANIPSDKEHUS HAa PE3UCTOPE.

7. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JEKTPUYECKOTO CONPOTHUBIIEHUS IMPOBOJHHMKA OT €ro JJIHMHBI, IUIOAJN MONEPEYHOIro

CCUCHUA U MaTCpuala.



8. HpOBepKa IMpaBujia CIIOKCHUA HaHpH)KeHI/Iﬁ IIpH MOCJIICA0BATCIIbHOM COCAMHCHHUU ABYX PE3UCTOPOB.

9. IIpoBepka nmpaBuiia AJIs CUIIBI TOKA IIPH MAPAJICIIBHOM COSAMHEHUH PE3UCTOPOB.

10.  Omnpeznenenue pabOTHI AIEKTPHUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11.  Omnpenenenne MOLUTHOCTHU JIEKTPUUECKOTO TOKA, BBIJEIAEMOI Ha PE3UCTOPE.

12. HccienoBanue 3aBUCUMOCTH CHJIbI TOKA, MAYILETO YEPE3 JaMIIOUKY, OT HAIIPSKCHUsI Ha HEH.

13. Onpenenenue KIIJ[ narpesares.

14.  HccnepoBaHue MarHUTHOTO B3aWMO/IEHCTBHUS TOCTOSSHHBIX MarHUTOB.

15.  V3yueHue MarHuTHOIO IOJISI IOCTOSSHHBIX MarHUTOB IPU UX 00bEIUHEHUU U Pa3AeICHUH.

16.  HccienoBanue OEMCTBUSA 3JEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnseITbl, IEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOACHCTBUS KAaTyIIKA ¢ TOKOM M MarHUTa OT CUJIbI TOKA U HAaIpaBJIEHUS TOKa
B KaTyIIIKe.

18. N3yuenne neicTBrUs MArHATHOTO TOJISI HA IPOBOAHUK C TOKOM.

19.  KounctpynpoBaHue U U3y4yeHHE PaOOThI AJIEKTPOABUTaATENS.

20.  Uszmepenme KIIJ] anekTpoaBUraTeIbHON YCTAHOBKH.

21.  OnsbITl MO HCCIEIOBAaHUIO SIBICHUS BJIEKTPOMArHUTHOW WHAYKIIMU: HCCIEOBAHME HW3MEHEHUN 3HAUYEHHUS W HAINpaBJICHUS

HHAYKOUOHHOI'O TOKaA.

9 KJIACC

Pa3zgen 8. Mexanunueckue siBJICHHUA.
Mexanndeckoe naBuxeHue. MarepuanbHas Touka. Cucrtema otcu€ra. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBWXEHUsS. PaBHOMepHOE
NpsAMOJIMHENHOE B keHre. HepaBHOMeEpHOE NpsAMoSIMHEHOE BUKeHHUE. CpellHssl 1 MTHOBEHHAs CKOPOCTH TeJjla MPU HEPABHOMEPHOM JIBUKEHUH.

Yckopenue. PaBHOyckopeHHOE TpsiMoTHHEHOe nBkeHne. CBoboaHoe nanenue. OmnbiTel ["amumes.



PaBHOMepHOE IBMKEHHE 10 OKpY)XHOCTU. Ilepmon u vacrora oOpauienus. JlunelHas u yrioBas ckopocTH. LleHTpocTpeMuTensHoe
YCKOpEHHUE.

Ilepssiit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuit 3akon Herorona. [IpuHnyn cynepnosuuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHusl: cujia TPEHUS CKOJIbKEHUS, crjla TPEHUS IT0KOs, IPYrie BUbl TPEHHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKopeHue cBoOoiHoro najaenus. J{puxenue nmiaaner Bokpyr Connua. [lepsas kocMuueckas
cKkopocTb. HeBecoMOCTh U IiEperpysKHy.

PaBHoBecue marepuanbHOi TOUKU. AOCONMIOTHO TBEPAOE Teslo. PaBHOBecue TBEPIOTO TeNa C 3aKPETUIEHHON OChIO BpalieHuss. MOMEHT CHIIBI.
LenTp TsxecTu.

Nmnynec Tena. M3menenue umiyinsca. mnynsc cuiibl. 3aKOH COXpaHEHMsI UMITYJIbca. PeakTUBHOE IBUYKEHUE.

Mexanunueckas pabota U MOLTHOCTb. PaboTa cui TskecTd, ynpyroctH, TpeHus. CBsi3b sHepruu u padotsl. [loTeHManbHas sHeprus Tena,
ITOAHATOTO HaJl IOBEPXHOCTHIO 3eMiM. [loTeHImanbHas sHeprus cxaroi npykuHel. Kunertndeckas sHeprus. Teopema 0 KHHETHYECKON SHEPIHH.

3aKOH COXpaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

1. HabntoneHne MexaHMYecKOoro ABMXKEHHsI TeJla OTHOCUTENBHO Pa3HbIX TNl OTCUETA.

2. CpaBHeHuE MyTell U TpaeKTOPHUI IBUKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTENILHO Pa3HbIX TeJl OTCUETA.
3. H3MepeHne CKOPOCTH U YCKOPEHUS MPSIMOJIMHENHOTO IBUKEHHUS.

4. HccnenoBanue Npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. Habmtonenue nBUXeHUs Tena 10 OKPYKHOCTH.

6. Habmroienne MexaHWYeCKHX SIBJICHHM, MPOUCXOMSIINX B cucTeMe oTcuéra «Tenmexka» mpu e€ paBHOMEPHOM M YCKOPEHHOM
JIBIDKEHUU OTHOCHUTEIILHO KaOnHeTa (QU3UKH.
7. 3aBHCUMOCTbh YCKOPEHHUS Tela OT MACChl TeJla U JCHCTBYIONIEH Ha HETO CUJIBI.

8. HaGntoneHnue paBeHCTBA CHII TIPY B3aUMOJICHCTBUM TEII.



0. W3menenue Beca Tena Npu yCKOPEHHOM JIBUKCHHH.

10. [lepenaya ummysbca Ipu B3aUMOJEHCTBUU TEIL.

1. [IpeoOpa3oBanust S3HEPTUH NP B3aUMOACHCTBHH Tell.

12.  CoxpaHeHME UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUU.

13.  CoxpaHeHHe UMITyJIbca TPH a0OCOIIOTHO YIPYTOM B3aUMOJCHCTBUH.

14.  HabmroneHue peakTUBHOIO JABHKCHMSL.

15.  CoxpaHeHHe MEXaHHMYECKOW YHEPTUH MPH CBOOOIHOM MaICHUH.

16.  CoxpaHeHHME MEXaHUUECKON SHEPIUU NIPU JBUKEHUU Tela M0/ JEHCTBUEM MPYKUHBI.

Jlabopamopnwsie pabomot u onvimeol.

1 KoHctpynpoBanue TpakTa Juisl pa3roHa U JalbHEHIIEro paBHOMEPHOIO JBUYKEHHUS IAPUKA UITH TEJIEKKH.

2 Ompenenenue cpeHel CKOPOCTH CKOJBKEHUSI OpyCKa WK ABUKEHUS IIApUKa MO HAKJIOHHOW TIIOCKOCTH.

3. Onpenenenre yCcKOpeHUs Teja NPy PaBHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOM MJIIOCKOCTH.

4 HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PABHOYCKOPEHHOM JIBHKEHUH 0€3 HadallbHOM CKOPOCTH.

5. [IpoBepka runoTe3sl: €ciy MNPy PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HAa4albHOM CKOPOCTHU MYTH OTHOCATCA KaK psiJ HEUETHBIX YKce,

TO COOTBETCTBYIOIIUEC ITPOMECKYTKHU BPEMCHH OJIMHAKOBEI.

6. HccnenoBanue 3aBUCMMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JTABJICHMUS.

7. Onpenenenne k03 uiineHTa TpeHUs CKOIbKEHHS.

8. Onpenenenne KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOTHI CHIIBI TPEHUS MPU PABHOMEPHOM JIBIKEHUU Tella TI0 TOPU30HTAIBLHOM MOBEPXHOCTH.

10. Ompenenenue pabOTHI CHIIBI YIIPYTOCTH TIPH TOIBEME TPy3a C UCIIOJIH30BAHUEM HETIOJBUYKHOTO U TIOJIBHIKHOTO OJIOKOB.
11. M3ydeHue 3aKkoHa COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHud U BOJIHBI.



KonebarenbHoe apuxeHne. OCHOBHbIE XApaKTEPUCTHKM KOJICOAHUI: MEpUOJ, 4acToTa, aMIUIMTyJda. MareMaTHYecKUil U NpYKUHHBINA
MasTHUKH. [IpeBpalenue sHepruu npu kosaedaTeaIbHOM JABHKCHUU.

3aryxaromue kosiebanus. BeinyxaeHHsie Koebanus. Pesonanc. Mexanndeckue BoyiHbL. CBOMCTBa MEXaHUYECKHX BOJIH. [IpomonbHbIe U
IIOIIEPEYHbIE BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ pacipocTpaHeHus. MeXaHn4eCKHUe BOJIHBI B TBEPIOM TeEJIE, CEHCMUUYECKUE BOJIHBI.

3ByK. I'poMKOCTB 3ByKa U BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.

Hemoncmpayuu.

I. Habnronenune xonebaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
2. Habnronenune xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabntoneHune BoIHYXA€HHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpanenue npo0IbHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).

5. HabintoieHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHUYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 4acTOTHl U Mepro/ia KoueOaHuil MaTeMaTHYeCKOr0 MasiTHUKA.

OmnpeneneHne 9acTOThl U Mepro/1a KOJICOaHUH MPYKUHHOTO MAasSTHUKA.

HccnenoBanue 3aBUCUMOCTH NIeproa KojaeOaHui OIBEIIEHHOTO K HUTHU Tpy3a OT JIIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIEpHUOa KoJeOaHU MPYKMHHOTO MasITHHKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEepHo/ia KoeOaHHi rpy3a, OABEIICHHOTO K HUTH, OT Macchl Tpy3a.

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD IICPUOAa KoJIeOaHMt MPYXXUHHOI'O MadTHHUKA OT MAaCChI I'py3a U JKECTKOCTHU MMPY>XUHBI.

Nk w =

N3mepenue yckopeHus CBOOOJHOTO MaeHHUs.

Paszgea 10. DiaekTpoMarHuTHOE MOJI€ M 3JIEKTPOMArHUTHbIE BOJIHbI.



:‘)J'ICKTpOMaFHI/ITHOC ITOJIC. aﬂeKTpOMaFHI/ITHHe BoiHEI. (CBoiicTBa OJICKTPOMAarauTHBIX BOJIH. Ixama SJICKTPOMAarduTHBIX BOJIH.
Hcnons3oBanme SJICKTPOMArHMTHBIX BOJIH IJIA COTOBOM CBS3U.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.
1. CBOICTBA 2JIEKTPOMArHUTHBIX BOJIH.
2. BomnHoBEIE cBOiicTBa CBeTA.

Jlabopamopnusie padbomot u onvimol.

l. W3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO Tese(oHa.

Pasznea 11. CBeToBbI€ IBJICHHUS.

JlyueBas mognens cBera. Mcrounuku csera. lIpsamonuneiinoe pacnpoctpaneHue cBeta. 3atMeHust ConHua u JIyHel. OTpaxeHue cBera.
[Tnockoe 3epkano. 3akoH OTpakeHUs CBETA.

[Ipenomnenue cBeta. 3akoH MpesnomieHus cBera. [lonHoe BHyTpeHHee OTpakeHHe cBeTa. lcmonp30BaHHME MOJHOTO BHYTPEHHEIO
OTpa)KEHHS B ONTHYECKUX CBETOBOAAX.

JIunza. Xox nydeit B muH3e. OnTHyeckas cucteMa (oToarnapara, MUKpOCKOIa 1 Teseckona. ['y1a3 kak ontuyeckas cucrema. bansopykocts
U JAIBHO30PKOCTb.

Pasnosxenue 6enoro csera B cekTp. OnbiTel HetoToHA. CriojkeHne ciekTpaibHbIX IBETOB. Jlucnepcus cera.

Hemoncmpayuu.

1. [IpssmonuHEITHOE pacIpoCTpaHEHHUE CBETA.

2. OtpaxeHue cBera.

3. [Tonydyenune n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
4. [Ipenomnenue cBera.

5. OnTruyeckuii CBETOBO/I.



Xom ydeit B coOuparomiei JInH3e.

XoJ n1ydeil B pacCerBaroIleu JIMH3E.

® =N

[Tonmy4yenue n300paXKeHUIA C TOMOIIBIO JIMH3.

0. [Tpunnun neiictBus ¢oroanmnapara, MUKPOCKOIA U TEJIECKOTIA.
10. Mopens riasa.

11.  PasnosxeHue 6e10ro cBeTa B CIEKTP.

12.  Tlomyuenue 6enoro cBeTa Mpu CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnusie pabomovt u onvimol.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHSI CBETOBOTO JIyda OT yrjia MaJIeHusl.

N3ydeHne xapakTepuUCTHK N300pakKeHU MIpeIMeTa B TNIOCKOM 3epKalie.

HccnenoBanue 3aBUCMMOCTH yIJIa MIPEIOMIIEHUSI CBETOBOIO JIy4a OT yIJia NaJeHHs Ha TPAHULE «BO3TyX—CTEKIIO».
[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.

Omnpenenenre (OKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.

OnbITEI IO Pa3JI0KCHUIO Oenoro ceera B CIICKTP.

NS R

OMBITHI TI0 BOCOIPUATHIO I[BETA MPEAMETOB MPU UX HAOIIIOJACHUH Yepe3 IBETOBBIC (DUIIBTPHI.

Pazgean 12. KBanToBbIe siBJIeHMS.

OmnsiThl Pezepdopna u mnanetapHas mozens aroma. Monens atoma bopa. Ucmyckanue u nornomieHue ceeta aromoM. KBauTsl. JInneiyateie
CHEKTPHI.

PagunoaktuBHOCTE. Anbda-, Oeta- u ramma-uznydeHus. CTpoeHue aromMHoro siapa. HykiIoHHass MoJenb aTOMHOTO sifpa. M30TOmBI
PapnoaktuBHbie peBpamenus. [lepuosa mosrypacmnaia aTOMHBIX sIEP.

SAnepHbie peakiu. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YHCEN. DHEPTHS CBA3M aTOMHBIX sziep. CBsA3b Macchl v SHEpruu. Peakuun

CHUHTC3a U ACJICHUA AICP. HcTouyHuku SHCPrun COJIHI_Ia n 3Bé3I[.



HI[GpHaH OHEPICTUKA. HeﬁCTBHﬂ pPaaruOaKTUBHBIX I/IBJ'Iy‘IeHI/Iﬁ Ha )XHUBBIC OpraHU3MBlI.

Hemoncmpayuu.

1. CrieKTphl U3J1y4yeHUs U MOTJIOIIEHUS.

2. CrieKTphl pa3iavyuHbIX I'a30B.

3. CnekTtp Bojopoa.

4. Habmtonenue Tpeko B kamepe BuibcoHa.

5. Pabora cuéryrka HOHU3UPYIOIUX U3TYICHUH.

6. Perucrpanus uzinydeHus NpupoaHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopnwvie pabomot u onvimeol.

1. HaGmtoaeHne criionHbIX M TUHEWYaThIX CIIEKTPOB U3ITyUEeHHUS.
2. HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY ITyTH (110 hoTOrpadusm).
3. N3mepenne pagnoakTUBHOTO OHA.

IToBTOpHTEIBLHO-0000 A0 MOIYTb.

[ToBTOpUTENBEHO--0000IIAOIINKA MOAYIb MpeJHa3HAuYeH Uil CHUCTeMaTU3alud U OO0OOIIeHHs MPEeIMETHOTO COJEpXkKaHHUS M OIbITa
JeSITEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (pU3MKH, a TaKkKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY I10
¢buzuke 1715 00yyaronuxcs, BBIOPaBIIUX 3TOT YYEOHBIN MpeaMeT.

[Ipy u3ydeHUH NAHHOTO MOJIYJS PEeaTu3yloTCs M CHUCTEMAaTH3HPYIOTCS BHJIBI JEATENIbHOCTH, HAa OCHOBE KOTOPBIX OOecrednBaeTCs
TOCTH)KEHHE MPEAMETHBIX U METANPEIMETHBIX IJIAHUPYEMBIX PE3YJIbTaTOB 00Y4eHUs, (POPMUPYETCSl €CTECTBEHHOHAaYYHAasi TPAMOTHOCTb: OCBOCHHUE
HAYYHBIX METOJIOB UCCIICOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMH OOBACHATH (PU3HUECKUE SIBICHUS, IPUMEHSS TIOJTy4YeHHbIE
3HAHUS, pelaTh 3a7a4u, B TOM YHCJIE KAUeCTBEHHbIE U AKCIIEPUMEHTAIILHBIE.

[TprHIMNHMAIBHO NEATENBHOCTHBIA XapakTep JaHHOTO pasjiena peaau3yercs 3a cué€T TOro, 4To OOydaroIMecs: BBIIOJHSIOT 3aJaHMs, B

KOTOPBIX UM IIPEIIaraceTcs:



Ha OCHOBE ITOJTYYEHHBIX 3HAHU PACIiO3HABAaTh U HAYYHO OOBICHATH (PU3NUECKHE SABJICHUS B OKPYKAIOIICH IPUPOJIE U TOBCETHEBHOM KU3HH;

HCITOJIH30BaTh HAyYHBIE METOJbI UCCIICAOBAHUS (PU3UUECKUX SBJICHHM, B TOM YHCIIC JJI IPOBEPKH TUIIOTE3 U TMOJYUYECHUS TEOPETHUUSCKUX
BEIBOJIOB;

OOBSCHATh HAaydyHbIE OCHOBBI HAM0OJIee BAXKHBIX JOCTHIKEHUH COBPEMEHHBIX TEXHOJIOTHI, HAIPUMEp, MPAKTHYECKOTO HCIIOJIb30BAHUS

Pa3JIMIHBIX UCTOUYHHUKOB OHCPIrur Ha OCHOBC 3aKOHA IMPCBPAIICHUA U COXPAaHCHHA BCCX U3BCCTHLIX BUJI0B OHCPIUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOI'PAMMBI 11O ®U3UKE HA YPOBHE OCHOBHOI'O OBLIEI'O
OBPA3OBAHUA

W3ydenue Gpu3uku Ha ypOBHE OCHOBHOTO O0IIIET0 00pa30BaHUS HAMPABICHO HA IOCTH)KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX B TIPESIMETHBIX

O6paBOBaTCJ'II>HbIX PE3yJIbTATOB.

B pesynbrare u3ydeHus QUMK Ha ypOBHE OCHOBHOrO o0IIero obpasoBaHus y oOyuaromierocs OyayT copMHUpOBaHBI Clenyroliue

JIMYHOCTHBIC PE3YJIbTAThI B HaCTH!

. 1) maTpMoOTH4€eCKOro BOCIIUTAHUS

o [J mposiBIIeHHE UHTepeca K UICTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3NUecKOl HAyKH;

° [ IEHHOCTHOE OTHOILIEHUE K JIOCTH>KEHUSAM POCCUNCKUX YUEHBIX--(DU3UKOB;

. 2) rpa:kIaHCKOr0 ¥ TYXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

° [J TOTOBHOCTB K AKTUBHOMY YYaCTHIO B O6Cy>I(IleHI/II/I 06IHGCTBCHHO 3HAYUMBIX U 3TUYCCKUX HpO6J'I€M, CBA3aHHBIX C MPAKTUYCCKHUM

MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

° [] oco3HaHKE BaXHOCTU MOPAIbHO--3TUYECKUX IIPUHIUIIOB B JACATEIBHOCTH YYEHOTO;

. 3) 3cTeTHYECKOr0 BOCTIUTAHMSL:

° [ BOCIpUSITHE ICTETUYECKUX KaueCTB (PU3MUECKON HAyKH: €€ TapMOHUYHOTO MMOCTPOCHHUSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;

° 4) 1EHHOCTH HAYYHOT'0 MO3HAHHUA:

° [] oco3HaHME IEHHOCTH (U3NYECKOM HAyKH KaK MOIIHOTO HMHCTPYMEHTA MO3HAHUS MHPA, OCHOBBI Pa3BUTUS TEXHOJOTHMA,

BAKHEUIIIEH COCTABIIAIOLIEH KYJIbTYPHI;

o [l pa3BUTHE HAY4HOH JTF0003HATETLHOCTH, MHTEPECA K UCCIIEI0BATENBCKON A TEIbHOCTH;

. 5) popmupoBaHus KYJbTYPHI 310POBbSI M1 IMOIIMOHAJIBLHOTO 0JIATONOJIY YU :



L4 [J oco3HaHHE IIEHHOCTH 0€30I1aCHOIO 06pa3a JKU3HHU B COBPECMCHHOM TCXHOJIOTMYCCKOM MHPC, BA)KHOCTH IIPABUJI 0e30I1acHOr0

MOBCACHUA HA TPAHCIIOPTE, HA AOPOrax, € SJICKTPUICCKUM U TCIIJIOBBIM 060pyIIOBaHI/IeM B JOMAIIHUX YCJIOBUAX;

o ] chopMHpPOBaHHOCTD HaBBIKA peIeKCHH, TIPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAKOTO )K€ IpaBa y APYroro 4eJoBeKa;
. 6) TpyaoBOro BocnuTAHUS:
o [] akTMBHOE ydYacTHE B PpEIICHHM INPAKTUYECKUX 33/7a4 (B paMKaxX CeMbH, OOpa3oBaTeNbHON OpraHW3aluH, TOpoja, Kpas)

TEXHOJIOTUYECKOH U COLMAIbHOW HAIPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3MUECKUX 3HAHUIA,

o ] MHTEpeC K MPaKTUYECKOMY U3y4eHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIL;
o 7) 3K0J10THYECKOr0 BOCTIMTAHUA:
o [ opueHTalMsI HA TPUMEHEeHHE PU3NYECKUX 3HAHU I pellieH s 3a/1a4 B 00JIaCTH OKPYXKAIOIIEH Cpe/ibl, INTaHUPOBAHUS IOCTYIIKOB

U OIIEHKH UX BO3MOJKHBIX IMOCIEACTBUI JIJIs Opr>KaIOH_IeI>'I Cpeabl;

. [ oco3zHaHMe I100ATBHOIO XapaKTepa KOJIOTHYECKUX MPo0IeM U MyTel UX pelIeHus;
. 8) aganTannu K M3MEHAIOMMMCSH YCJIOBHAM CONMAJIBLHON M IPUPOIHOM CPeAbI:
o [] moTpeGHOCTh BO B3aWMOJEWCTBUU IMpPH BBITOJHEHUH HCCIEAOBAHUNH W MPOEKTOB (PM3UYECKOM HANpaBIEHHOCTH, OTKPBITOCTH

OIIBITY U 3HAHUAM APYTUX;

o (] MOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUYECKYIO JeSTEIbHOCTB;

. [ moTpe6HOCTh B (POPMHUPOBAHUN HOBBIX 3HAHUI, B TOM yucie GOpMYIHpPOBaTh UJIEU, IIOHATHUS, TUIIOTE3BI O (PU3NUECKUX 00BEKTaX
U SIBJICHUSX;

° [ oco3Hanue neUIIMTOB COOCTBEHHBIX 3HAHUN U KOMITIETEHTHOCTEH B 00J1aCTH (DU3UKH;

o ) mIaHUpOBaHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHUI;

o [l cTpemiieHHe aHAJIM3UPOBATh M BBISBIISATH B3aUMOCBSI3UM HMPUPOABI, OOIIECTBA U SKOHOMHKH, B TOM YHCIIE C HCHOJIb30BAHUEM

(hU3UYECKUX 3HAHUN;

o (] olleHKa CBOMX JECUCTBUHN C YUETOM BIMSIHUS HA OKPYXKAIOIIYIO CPEly, BO3MOMXHBIX TJI00aIbHBIX MOCIEACTBHIMA.



METANIPEAMETHBIE PE3YJIBTATHI

B pesynbraTe ocBOEHHUs Mporpammsl 1o (U3MKE HAa YpOBHE OCHOBHOTO 0O0IIero obpa3oBaHus y oOydaromierocs OyayT copMHUpOBaHBI
MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAMONIME IO3HABATEIbHBIC YHHBEPCAJIbHBIC y4eOHbIC NCUCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHbBIC
y4eOHbIe ICHCTBHUS, PEryJIITUBHbIC YHUBEPCAIbHbIC YUCOHBIC CHCTBUSL.

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC yqeﬁmﬂe JeHCTBUA

Ba3oBble Jornyeckue gqeficTBUA:

. BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE MIPU3HAKU OOBEKTOB (SABICHUN);

o YCTaHABIIMBATh CYIECTBEHHBIM MPU3HAK KJIACCU(PHUKAIIMU, OCHOBAHUS /17151 0000IIEHNS U CPABHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTH ¥ IPOTUBOPEUHS B pacCMaTpUBaeMbIX (paKTaX, JaHHBIX U HAOJIOJIEHUSAX, OTHOCSIIUXCS K (PU3NIECKUM
SBJICHUSM;

. BBISIBJISTH IPUYMHHO--CIIEJICTBEHHbIE CBSA3H MPU M3YUEHUU (PU3UUECKUX SBJIEHUIN U IPOIECCOB, JeNIaTh BHIBOIBI C HCIOIb30BaHUEM

JeTyKTUBHBIX U MHIYKTUBHBIX YMO3AKIIOUEHUH, BBIABUTaTh TUIIOTE3bI O B3AUMOCBSI3SX (DU3UYECKUX BETUUMH;

. CaMOCTOSITENIHO BBIOMPATh COCO0 peleHus: yaeOHol gu3ndeckoi 3aaun (CpaBHEHHE HECKOJIBKUX BApUAaHTOB pPEIICHUS, BHIOOD
HanboJee MOAXOAIIEro C YUETOM CaMOCTOSTENILHO BbIICTIEHHBIX KPUTEPUEB).

ba3oBrle uccienoBare/bCKue 1eHCTBHA:

o HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATENbCKUII HHCTPYMEHT IO3HAHHUS;

° IpoOBOAUTH IO CAMOCTOATCIIBHO COCTABJICHHOMY IIJIaHY OIIBIT, HECIIOKHBIN (I)I/IBI/I‘-IGCKI/II\/JI 9KCIICPUMCHT, HeOO0JIBIII0E HUCCIICOOBAaHUC

(U3UYECKOTO SIBICHUS,



° OLCHUBATh HA MPUMCHUMOCTDb U JOCTOBCPHOCTH HH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOAC UCCICIOBAHUA UJIIN SKCIICPUMCHTA,

o CaMOCTOSITENILHO (POPMYITUPOBATH O0OOIIEHHS U BHIBOJIBI 110 pe3yiibTaTaM MPOBEIEHHOTO HAOIIOACHNUS, OTIbITA, UCCIIEIOBAHMS;

o MIPOTrHO3UPOBATh BO3MOKHOE JlaibHEHIIee pa3BUTHE (PU3NUECKUX MTPOLIECCOB, a TAKXKE BBIIBUTATh MPEANOI0KEHUS 00 UX Pa3BUTUU
B HOBBIX YCJIOBUAX U KOHTCKCTAX.

Pabora ¢ unpopmanmeii:

. MPUMEHSTH Pa3IMYHbIC METOBI, HHCTPYMEHTHI M 3aIIPOCHI IIPY MTOUCKE U 0TOOpe MH(POPMALIUHU WK JAHHBIX C YYETOM MPEI0KEHHON
yaeOHOM (pu3uvecKol 3a1a4u;

° aHAJTM3UPOBATh, CHCTEMATH3MPOBATh U HHTEPIIPETUPOBATh HH(POPMAIIHIO PA3IIMYHBIX BUIOB M (POPM IpEACTaBICHUS;

° CaMOCTOSITENILHO BBIOMPATh ONTHMAJIbHYIO (GOpPMY TMpeacTaBieHUs HHGOpPMAUMM W WUIFOCTPHPOBATH pEIIaeMbIe 3aauyH
HECJIOKHBIMU CXEMaMH, IMarpaMMaMu, HHOU rpaduKoi U UX KOMOMHALIUSAMHU.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbI€ el CTBHUS:

. B X0/I¢ OOCYXJCHHUS ydeOHOTO MaTepHalia, Pe3yJbTaToB Ja0OPaTOPHBIX pabOT M TMPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY

O6C}’)K,I[8.€MOI>1 TEMbI U BbICKA3bIBATh UJICH, HALICJICHHBIC Ha PCIICHUEC 3a/la4 U IOAJACPIKAHUC OJ1aroxeaaTeIbHOCTH O6H.I€HI/I$I;

° COIMOCTABJIATH CBOU CYXKACHUSA C CYXKICHUAMUA JPYIrUX YYaCTHHUKOB AUajiora, O6Hap}I)KI/IBaTI) pasiiniue U CXoaACTBO HOSHHHﬁ;

o BBIPpAXAaTh CBOIO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX;

. MyOJIMYHO MPEACTaBIATh PE3YIbTAThl BHIMOJIHEHHOTO (PM3UUYECKOTO OIbITA (IKCIIEPUMEHTA, UCCIIE0BaHuUs, IPOEKTA);

o MOHMMaTh U UCIOJIB30BaTh NMPEUMYILIECTBA KOMAHIHOM M MHIUBUAYAJIbHONH pabOThl MpPU pEIIEHUH KOHKPETHOH (uznyeckoi
MPOOJIEMBI;

o IPUHUMATh €M COBMECTHOM NEesATEIbHOCTH, OPTaHU30BBIBATh JIEHCTBUA MO €€ JOCTHXKEHUIO: PaCIpelelsiTh poiiu, 00CyKaaTh

MPOIIECCHI U PE3YJIBTAThl COBMECTHOM pabOThI, 0000111aTh MHEHHUST HECKOJIBKUX JTFOJICH;
o BBITOJIHATH CBOKO YaCTh PA0OTHI, JOCTUTasi KAYECTBEHHOTO pe3yabTaTa M0 CBOEMY HAIIPABICHUIO M KOOPIUHUPYS CBOU JACHCTBUS C

APYTUMHA 4JI€HAMU KOMaHbI;



o OLIEHUBATh KAayeCTBO CBOETO BKJIAga B OOLIMH MPOAYKT MO KPHUTEPHSM, CAMOCTOSTEIHHO C(HOPMYIUPOBAHHBIM yYaCTHUKAMHU

B3aWMOJIEVCTBUS.

PeryasiTuBHbIe YHHBEpPcaJIbHbIe YUeOHbIE 1eliCTBHUS

Camoopranusauus:
. BBISIBIIATH TIPOOJIEMBI B )KM3HEHHBIX M YUEOHBIX CHUTYalUsAX, TPEOYIOMIMX sl perieHus (pU3ndecKrX 3HaHU;
. OpPUEHTHPOBATLCS B PA3IMUHBIX IOAXO0JAX NPUHATUS pELIeHUN (MHIMBUIYyalbHOE, NMPHUHITHE pEIICHUs B TpyIIe, IPUHITHE

pelIeHni rpynmon);

o CaMOCTOSITEJILHO COCTABIISITh AJITOPUTM pellieHns (PU3HUecKOH 3a7jaun WK IJIaHa UCCIIeI0BaHUs C YUYETOM UMEIOLIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH IIpeijlaraéMble BApUAHThI PELICHMUI;

. JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, IMOLIMOHAJbHBIA HHTEJLJIEKT:

o JIaBaTh aJICKBaTHYIO OLICHKY CUTYAallUX U IIpeJIaraTh IUIaH €€ N3MEHEHUS;
. OOBSACHATH MPUYUHBI JOCTHXKEHUS (HEAOCTHXKEHUS) pe3YyIbTaTOB ACSITEIbHOCTH, AaBaTh OLEHKY MPUOOPETEHHOMY OITIBITY;
. BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD (B TOM YHCJI€ B X0/ BBIMOJIHEHUS (PU3UYECKOTO UCCIIEIOBAHUS WM MPOEKTA) HA OCHOBE HOBBIX

0OCTOSITENTLCTB, U3MEHUBIINXCS CUTYAIUl, YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

o OLICHUBATh COOTBETCTBUE PE3YJILTATA LIEIIU U YCIOBUSM;

. CTaBUTH ce0s HA MECTO APYTOro YeIOBEKa B X0/1€ CIIOpa WM IUCKYCCUU Ha HAYYHYIO TEMY, TOHUMaTh MOTHBBI, HAMEPEHHS U JIOTUKY
ApYyToro,

. MPU3HABATH CBOE MPABO Ha OIMIMOKY NMPH PEeUICHUH (PU3MUECKUX 33134 WIM B YTBEPXKICHUSAX Ha HAYYHBIE TEMbI U TAKOE K€ MPaBO

JPYyTOroO.



INPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenust B 7 KJiacce MpeIMETHBIC pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)xarh C(OPMHUPOBAHHOCTD Y O0YYarOIIUXCS
YMEHHUI:

o WCIIOJIB30BATh MOHATHUS: PU3NIECKHUE U XUMUYECKHE SIBIICHUS, HAOIIOICHHE, SKCIIEPUMEHT, MOJIEITb, THIIOTE3a, € AMHUIIBI (PU3HMYECKIX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMs BellecTBa (TBEpHOE, KHJIKOE, razoo0pa3zHOe), MEXaHHYECKOe JBUKECHUE (paBHOMEpPHOE,
HEpaBHOMEPHOE, IPSIMOJIMHEHHOE), TPAEKTOPUS, PaBHOAEHCTBYIOLIAs cUiIa, Aepopmanus (yrnpyras, jacTu4eckas), HeBECOMOCTh, COOOLIArOIUECs
COCY[IbI;

. pasnuuath gBineHus (qudQy3us, TENIoBOe IBHKEHHE YACTHUI] BEIIECTBA, PABHOMEPHOE JBI)KEHHE, HEPABHOMEPHOE IBI)KEHUE,
MHEpLHUs, B3aUMOJICICTBHE TEJ, pABHOBECHE TBEPBIX TEJI C 3aKPEIUIEHHOM OChIO BpALEHUS, Tepeaaya JaBIeHUs TBEPIAbIMH Te€JIaMH, KUIKOCTSIMU
U razamu, atMoc(epHOe J1aBlieHUEe, IUIaBaHUe TeJl, MPEBPAIleHNs MEXaHUYECKOW YHEPrUH) M0 ONMHUCAHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

o pacrno3HaBaTh MPOSIBICHUE N3YYEHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOLIEM MHUPE, B TOM 4Hciie (U3NYECKUe BJICHUS B IPUPOJIE:
IIPUMEPBl JBMKEHMSI C Pa3IMYHBIMH CKOPOCTSMHU B JKMBOM U HEKHMBOM INPUPOAE, AECUCTBHE CHJIBl TPEHUS B NPUPOJE U TEXHUKE, BIHSHUE
aTMoc(hepHOro JaBJIeHUs Ha )KUBOW OpPraHu3M, IUIaBaHHUE PbIO, pplYaru B TeJle YeIoBeKa, IPH TOM MEPEBOJUTH MPAKTUYECKYIO 33/1a4y B yUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKM) PU3NYECKUX SBIICHUII;

o ONMCHIBAaTh WM3YYEHHbIE CBOMCTBA T€l M (PU3WYECKUE SBJICHUS, WCIOJIBb3YS (U3NYECKHE BETUYMHBI (Macca, 00BEM, IUIOTHOCTH
BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPENIHSS CKOPOCTh, CHJIA YIIPYTOCTH, CUJIA TSKECTH, BEC TEJA, CUJIAa TPEHUS, 1aBIeHHE (TBEPAOTO TeJla, XKUIKOCTH,
rasa), BHITAJIKABAIONIAs CUJIAa, MEXaHWYecKas paboTa, MOIHOCTh, IUIEYO CHJIbI, MOMEHT CHJIBI, KO3()(DUIMEHT MOJIE3HOTO eHCTBUS MEXaHU3MOB,

KHHCTHYCCKAad U IIOTCHIUAJIbHAaA 3Hepr1/151), Ipu ONMMCAaHHU MPABUIIBHO TPAKTOBATH (1)I/I3I/IHGCKPII>'I CMBICJI UCIIOJIb3YCMBIX BCJIMYNH, UX 0003HaYEHU S



Y €IMHULBI PU3MUECKUX BEJIUYNH, HAXO0AUTh (POPMYIIbI, CBA3BIBAIOIIME JAHHYIO (PU3NYECKYIO BEIMUUHY C IPYTHMHU BEJIMUYUHAMHU, CTPOUTH IpaduKu
U3YyUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

o XapaKTepu30BaTh CBOICTBA Tell, (PU3MUYECKHE SIBICHHS M MPOLECCHI, UCIOJIb3Ys IpaBUiIa CIO0XKEHUs CUII (BIOJb OAHON IPAMOii),
3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmesna, NMpaBWIO paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ IPABMII0» MEXAHHKH, 3aKOH COXPAHEHUs
MEXaHUYECKOM SHEPTHH, IIPU 3TOM JaBaTh CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA U 3aIIMCHIBATH €70 MATEMATUIECKOE BHIPAKCHHE;

o OOBSICHATH (PU3HUYECKHE SIBICHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallUi MPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh IPUUUHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTHh O0BsICHEHUE U3 1—2 JOrM4ecKuxX 1aroB ¢ onopoi Ha 1—2 M3y4eHHBIX CBOICTBa
(bu3n4ecKux siBICHUH, GPU3NUYECKUX 3aKOHA MM 3aKOHOMEPHOCTH;

o pemaTh pacuéTHbIe 3a7auu B 1-2 AEWCTBUS, HCIONB3Ys 3aKOHBI U ()OPMYIIBI, CBSA3bIBAIOIINE (U3NYECKHE BEIMYUHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3a/lauM 3allMChIBaTh KPAaTKOE YCIOBHE, MOJACTABIATH (PU3MYECKHE BEIMYMHBI B (POPMYJIBI U MPOBOJUTH PAcyEThl, HAXOAUTh
CIpaBOYHBIE JIaHHBIE, HEOOXOAUMBIE /ISl PELICHUs 3a1a4, OLIEHUBATh PEAITMCTUYHOCTh MOTy4eHHON (U3NUECKON BETMUHHBI;

o pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPHU MOMOIIU (PU3MUECKUX METO/A0B, B ONMHUCAHUM HCCIEI0BAaHMS BbIIENATH
IpoBeEpseMOe MPEANOI0KeHne (TUIOTE3Y), pa3anyaTh U UHTEPIPETUPOBATh MOJYyYSHHbIH pe3yabTaT, HaXOIUTh OIMIMOKU B XOJ€ OMbITA, AeaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaM;

o MPOBOJIUTH ONBITHl MO HAONIOAECHUIO (U3UYECKUX SBICHUA WIM (U3UYECKUX CBOMCTB Tes: (OpMYIHpOBATh HpOBEpsSEMbIe
MIPEIOJIOKEHUSI, COOMpaTh YCTAHOBKY M3 MPETIOKEHHOTO0 000pYA0BaHNUS, 3alIUChIBATh X0/1 ONbITa U (POPMYIHPOBATH BHIBOIbL;

o BBINOJIHATH MPSMbIE U3MEPEHHsI PACCTOSIHUSA, BPEMEHH, MacChl Tela, 00bEMa, CHUIIBI U TEMIIEPATYPhI C UCIIOJIb30BAaHHEM aHAJIOTOBBIX
1 U pOBBIX MPUOOPOB, 3aMMUCHIBATH MMOKA3aHUS TPUOOPOB C YIETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;

. MIPOBOAUTH HCCIIEJOBAaHME 3aBUCHMOCTH OJIHOM (hM3MUYECKON BETUMYMHBI OT JOPYrod C HCHOJIb30BAaHUEM IMPSMBIX H3MEpEHUI
(3aBUCUMOCTH ITYTH PaBHOMEPHO JIBUKYILErOCs Tela OT BPEMEHHU JIBUYKEHUS Tela, CUJIbl TPEHUS CKOJIBKEHHUS OT Beca Teja, KauecTBa 00paboTKu
MIOBEPXHOCTEH TEJN M HE3aBUCHUMOCTH CHJIBl TPEHHS OT IUIOLIAJM COINPUKOCHOBEHHUS TEJN, CHUJIbl YIPYTOCTH OT YUIMHEHUS INPYKHUHBI,

BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOrpYKEHHON YaCTH Tella M OT IUIOTHOCTH YKUAKOCTH, €€ HE3aBUCHMOCTH OT IIOTHOCTH Tela, OT TIyOHHBI, Ha



KOTOPYIO TOTPYKEHO TEeJO0, YCJIOBHM IJIaBaHHUsS TeJ, YCIOBUH paBHOBECHS pbluara M OJIOKOB), y4acTBOBaTh B IUIAHHUPOBAHUHM Y4eOHOTO
UCCIIEIOBaHMs, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHHs, CIeAys MPEeAJoKeHHOMY IUIaHy, (UKCUPOBATh pPE3yNbTaThl MOJYyYECHHON
3aBUCUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCJIMYHH B BUJC IMPCATIOKCHHBIX Ta6JII/IL[ n Fpa(l)I/IKOB, ACJIaTh BIBOALI 110 PE3YyJIibTaTaM UCCICAOBAHU,

o MPOBOAUTH KOCBEHHBIE H3MEpeHMs] (DU3MUECKUX BEIUYMH (IUIOTHOCTH BELIECTBA KHUAKOCTH M TBEPIOTO Tejia, CHIIAa TPEHUS
CKOJIBKCHHUSA, NaBJICHUC BO3/1yXad, BhITAJIKMBArON[asa Cuia, HGfICTBYIOHIaSI Ha HOpr)KéHHOG B XKHUJKOCTH T€IO, K03(1)(1)I/IIII/I€HT IIOJIC3HOI'O ﬂCﬁCTBHﬂ
MIPOCTBIX MEXAHU3MOB), CIEIysl MPENJOKEHHOM WHCTPYKLUMHU: TpPU BBINOJIHEHUHM H3MEPEHHUH COOMpPATh 3SKCHEPUMEHTAIbHYIO YCTAaHOBKY U
BBIYUCIISATH 3HAYEHHE NCKOMOW BETTUYHHBI;

. COOJTFOIATh MPaBUIIa TEXHUKH 0€30ITaCHOCTH MpU padoTe ¢ JIaAOOpaTOPHBIM 000PYIOBAHUEM;

° YKa3bIBaTh MPUHLUIBI AEUCTBUS TPUOOPOB M TEXHUUYECKUX YCTPOICTB: BECHI, TEPMOMETP, AMHAMOMETP, COOOIIAIOLINECS COCYIbI,
OGapomeTp, ppluar, MoJABMKHBIM U HEMOIBHKHBIN OJIOK, HAKIIOHHAS TJIOCKOCTb;

. XapaKTepu30BaTh NPUHIIUIIBI IEUCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUECKHUX YCTPOHCTB C ONOPOI HA UX ONMUCAHUS (B TOM YHUCIE:
MOALIUITHUKY, YCTPOHCTBO BOJOMPOBOJIA, THIPABINYECKUIN TIPecC, MAHOMETP, BBICOTOMED, MOPIITHEBON HACOC, ApEOMETP), UCIIONb3Yys 3HAHUS O
CBOMCTBaxX (PM3MUYECKUX SIBICHUN U HEOOXOAMMBIE (PU3NYECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

o MPUBOJIUTH IPUMEPHI (HAXOAUTH UH(OPMALIHIO O TPUMEpax) MPAKTHUECKOTO UCIONIb30BaHUs (PU3NUECKUX 3HAHUN B TOBCEIHEBHOM
KU3HU Ui oOecriedeHrsi 0€30MacCHOCTU NP OOpaIlleHHH ¢ MPUOOpPaMHU U TEXHHUYECKUMH YCTPOMCTBAMH, COXPAHEHHS 370POBbSI M COONIOICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAFOIIEH cpere;

o OCYIIIECTBIATH OTOOpP MCTOYHHKOB MHGpopManuu B MHTepHETE B COOTBETCTBHH C 3aJIaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
NMCHOIIIUXCA 3HaHUU U l'IyTéM CpaBHCHUA pa3JIMYHbIX HCTOUYHHUKOB BBIICIATH I/IH(i)OpMaHI/II-O, KOTOpas ABJIACTCA HpOTHBOpe‘II/IBOﬁ WA MOYKET OBITH
HEJIOCTOBEPHOM;

. WCIOJIb30BaTh MPU BBIMOJIHEHUH YUEOHBIX 3a/JlaHUN HAy4YHO--TIOMYJIAPHYIO JIUTEPATypy (PU3NYECKOTO COJEp)KaHHUs, CIpPaBOUYHbBIE

MaTepHalbl, pecypchl cetu MIHTepHeT, BiaaeTh NpuéMaMy KOHCIIEKTUPOBaHUS TEKCTa, TpeoOpa3oBanus HH(OPMAIIMK U3 OHOW 3HAKOBOM CUCTEMBI

B IPYTYIO,



o co3/laBaTh COOCTBEHHBIE KPAaTKUE MUCHMEHHBIE M YCTHBIE COOOIICHHS HAa OCHOBE 2—3 HMCTOYHHKOB HMH(pOpMAIu (Ppu3nyeckoro
CoZIepKaHusl, B TOM YUCIIE MyOIUYHO AENaTh KPAaTKUE COOOIIECHHUS O pe3ysbTaTax MPOEKTOB MM Y4EOHBIX MCCIIEAOBAHHMA, IPU 3TOM T'PAMOTHO
UCIOJIb30BaTh U3yYEHHbIH MOHATUIHBIN annapaT Kypca GU3MKH, COIPOBOXK/AATh BBICTYIIJICHUE IIPE3eHTalUEH;

o IIPU BBITMOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEOBAHUHN paclpeaessTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUHU C MOCTABICHHBIMU
3ajjauaMM, CJICUTh 3a BBIOJHEHHMEM IUIaHAa JCUCTBUI, aJ€KBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B JAEATENBHOCTb TPYIIBI, BBHICTpAUBATh
KOMMYHHUKAaTHBHOE B3aUMOJCHUCTBUE, YUUTHIBAS MHCHUE OKPYKAFOIIUX.

K koniy oOyueHust B 8 kJiacce mpeIMeTHBIE pe3yabTaThl Ha 0A30BOM YpOBHE JOJDKHBI OTPa)aTh COPMHPOBAHHOCTD Y O0YYarOIIUXCS
YMEHHUI:

o WCIIOJIB30BATh TOHATHS: Macca U pa3Mepbl MOJIEKYJ, TEIUIOBOE JBM)KEHHE aTOMOB M MOJIEKYJ, arperaTHble COCTOSHUS BEIECTBA,
KpUCTaJNINYeCKUe U aMOp(HbIe Tesla, HACHIIIEHHBIH 1 HEHACHIICHHBIN Nap, BIaXKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPEHHSISI SHEPTUs, TEIIOBON
JBUraTeNlb, SJEMEHTAPHBIA SJIEKTPUYECKUN 3apsi, HJIEKTpUYECKoe I0JIe, MPOBOJAHUKH M JUAJIEKTPUKH, TOCTOSHHBIA SJIEKTPUUYECKUN TOK,
MarHUTHOE TI0JIE;

o pas3nuyars siBIEeHUS (TEIIOBOE pacIlIipeHne U cxkaTue, TeIionepeaya, TermioBoe paBHOBECHE, CMauMBaHUE, KATWIIISIPHBIE SIBIICHUS,
UCTIapeHne, KOHICH A, TJIaBJIeHUe, KPUCTAUTU3aIisl (OTBEp/IeBaHNE), KUTICHHE, TeTIonepeaada (TerionpoBOIHOCTh, KOHBEKIIUS, H3ITyYeHHE),
QIIEKTPHU3AIHS TEJ, B3aUMOJICHCTBHE 3apsiioB, JEHCTBHS JJEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKaHWE, B3aMMOJICWCTBHE MAarHUTOB, JIEHCTBHE
MarHuTHOTO TOJIA HAa TPOBOJHHMK C TOKOM, 3JIEKTPOMAarHUTHAs MHIYKLHMS) MO ONUCAaHMIO MX XapaKTEpPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

o pacrio3HaBaTh MPOSBICHNE U3YYEHHBIX (PU3NUYECKUX SIBICHUH B OKPY’)KAIOLIEM MUpE, B TOM Yuciie (U3NUECKUE SBICHUS B IIPUPOJIE:
MOBEPXHOCTHOE HATSDKEHUE U KANWUISPHBIE SIBJICHUSA B NMPUPOJE, KPUCTAIIBI B MpUpoe, u3nyueHne CojHIa, 3aMep3aHue BOJA0EMOB, MOPCKHUE
Opu3bl, 00pa3oBaHKNE POCHI, TYMaHa, WHEs, CHeTra, dJEKTPUIECKUE SIBICHUS B aTMochepe, dIIEKTPUIECTBO JKUBBIX OPTaHM3MOB, MAarHUTHOE TT0JIE
3emi, Ipeid MosrocoB, poJib MArHUTHOTO 1TOJIA JUIs )KU3HU Ha 3eMJle, TOJIIPHOE CUSTHUE, IPH 3TOM IIEPEBOJUTH IPAKTUUECKYIO 3ajjauy B yUeOHY1O,

BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKHM) (PH3UIECKUX SBIICHUI;



. OIMCHIBATh M3YYEHHBIC CBOMCTBA TN U (PU3MUECKUE SIBJICHUS, UCHOJIB3Ys (PU3MUECKHE BEIWYHMHBI (TeMIepaTypa, BHYTPEHHSSA
SHEPrUs, KOJIMYECTBO TEIUIOTHI, y/IeTIbHAS TEIUIOEMKOCTh BELIECTBA, y/SIbHAs TEIUIOTA IUIABJICHUS, y/eIbHas TeII0Ta Mapoo0pa3oBaHusl, yAeIbHAS
TEIUIOTa CrOPaHUs TOIUIMBA, KO3()(PULIMEHT 10JIe3HOro NeHCTBUS TEIUIOBOM MalllMHbI, OTHOCUTEIIbHAS BIAXKHOCTh BO3yXa, EKTPHUUECKUH 3aps,
CHJIa TOKa, MEKTPUUECKOE HaNpsKEHUE, COPOTUBIIEHUE TPOBOIHUKA, Y/IE€IbHOE CONPOTUBIICHNE BEILIECTBA, pa00Ta U MOLIHOCTb IEKTPHUUECKOTO
TOKa), TIPY ONHMCAHUHU TMPABHIBHO TPAKTOBATh (DU3NYECKUN CMBICI HCIIOJIB3YEMbIX BEJIWYHH, 0O003HAYCHUS M CAMHUIBI (PU3NYECKUX BEIHUHWH,
HAXO/JUTh (OPMYIIBI, CBS3BIBAIONINE NAHHYIO (DU3MUYECKYIO BEIMUMHY C JAPYTUMH BEIUYMHAMH, CTPOUTH TpaUKH HM3YYEHHBIX 3aBUCHMOCTEH
(bU3NYECKUX BEJTNYUH;

. XapaKTepu30BaTh CBONCTBA TeJ, PU3UIECKUE SIBJICHHUS U TIPOLIECCHI, UCTIONB3Ysl OCHOBHBIC MOJIOKEHUS MOJIEKYIISIPHO--KHHETHYECKON
TEOPHUH CTPOEHUS BELIECTBA, IPUHLUI CYNEPIIO3ULMH 0oJIel (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsaa, 3akoH OMa Juid yJacTka Leny,
3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHUs! SHEPTuu, NMPH 3TOM J1aBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aMUCBHIBATh €r0 MaTeMaTHUECKOe
BBIPa)KCHUE;

. OOBSICHATH (PU3NUECKUE MPOLIECCHI U CBOWCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE CUTYAIMi PAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JTOTMYECKUX 1IaroB ¢ ONnopoi Ha 1—2 u3y4yeHHBIX CBOMCTBA (PU3HUECKUX
SBJICHUH, (PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemars pacué€THble 3a7aud B 2—3 JEWCTBUA, UCIONIB3YS 3aKOHBI U (OPMYIIbI, CBA3BIBAIOIINE (PU3UUECKHE BEIMYUHBL: HA OCHOBE
aHaJM3a yCJIOBHUS 33Jjaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUIS pEIICHHs 3a/a4M, BHIOUPATh 3aKOHBI U (OpMYIHI,
HE00XO0AUMBIE IS €€ pelIeHuUs], TPOBOAUTH PACUEThl M CPAaBHUBATDH MOJYyYEHHOE 3HaYeHHE (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

. pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPELIMTh MPHU MOMOIIM (PU3NYECKHX METOAOB, HCIOJNB3Ysl OMMCAHHUE HCCIIEAOBaHMUS,
BBIJICIIATH IIPOBEPSAEMOE IIPEATIONOKEHHE, OLIEHUBATD IIPABUIIBHOCTD MTOPsIIKA IIPOBEICHUS UCCIIE0BaHUs, J€JIaTh BbIBO/BI;

. MIPOBOJIUTH OMBITHI 10 HAOIIOJECHUIO (PU3UUECKUX SIBICHUH MM (U3MUECKUX CBOMCTB Tel (KaNWUISPHBIEC SBICHHS, 3aBUCUMOCTh
JABJIEHUs. BO3yXa OT €ro o0bEMa, TeMIepaTypbl, CKOPOCTH IpOLIECCa OCTBIBAHUS M HArpeBaHMs INpPH W3IYYEHHU OT I[BETa H3JIy4arollei

(moromaroniei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHUS BOABI OT TEMIIEPATYpPbl >KUIKOCTH U IUIOWAAM €€ MOBEPXHOCTH, BJCKTPHU3ALUsA Tel U



B3aMMOJICHCTBHE AJICKTPUYCCKUX 3apPSI0B, B3aMMOJICHCTBHE IMMOCTOSHHBIX MAarHUTOB, BU3yallU3allisi MArHUTHBIX IOJICH TOCTOSIHHBIX MarHUTOB,
JEWCTBUSI MArHUTHOTO T10JISI HA IIPOBOJHUK C TOKOM, CBOWCTBA JIEKTPOMArH1Ta, CBOMCTBA AJICKTPOABHUTATENSI TOCTOSTHHOTO TOKA): (hOpMYyITHpOBaThH
MIPOBEPsieMbIC TIPEITOJIOKEHHS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYAOBAaHHUS, O CHIBATH X0/ OIBITa U ()OPMYIIUPOBATH BHIBOJIBI;

o BBINOJIHATE MPSIMbIE U3MEPCHUSI TEMIIEPATyphl, OTHOCHUTEIBHON BIQXKHOCTH BO3/yXa, CHIIBI TOKA, HAIPSDKEHHSI C UCIIOJIh30BAHUEM
aHAJIOTOBBIX PUOOPOB M JATYUKOB (PU3MUECKUX BEIIMYHH, CPABHUBATH PE3YJIBTATHl U3MEPEHUH ¢ yUETOM 3alaHHON a0COIIOTHOW MOTPEIIHOCTH;

o MPOBOJIUTh HCCIICIOBAaHHE 3aBUCHMOCTH OJHON (DU3NYECKOH BEIMYMHBI OT JPYrOd C HCIOJIb30BAHUEM MPSIMBIX H3MEPCHUN
(SaBI/ICI/IMOCTL COIIPOTUBJICHUA MPOBOAHUKA OT €ro JJIMHBI, IJIOIAaAN ITOIICPCUYHOTIO CCUHCHUA U YACIBbHOI0 COIMPOTHUBJICHUA BCUICCTBA ITIPOBOAHHUKA,
CHJIBI TOKa, WAYILIErO Yepe3 MPOBOJHUK, OT HANpPSHKCHUS HA MPOBOJHHUKE, WMCCICAOBAHHE IMOCIECIOBATEIBHOIO M MapauICIbHOTO COCIUHCHUN
MIPOBOJIHUKOB): TUIAHUPOBATh HCCIICAOBAHUE, COOMPATh YCTAHOBKY U BBINOJIHATh M3MEPEHUs, CIEAys MPEIJIOKCHHOMY IUIaHy, (HUKCHpPOBAThH
PE3yNbTaThI MOJIYYCHHOHN 3aBUCUMOCTHU B BUJIE TaOIHIl U TpadUKOB, AeNaTh BBIBOABI IO pe3yIbTaTaM HCCIEI0BaHUS;

o MIPOBOANTH KOCBEHHBIE U3MEPEeHUsI (PU3HUECKUX BeTUUHH (yAelbHas TeIIOEMKOCTh BEIIeCTBA, COMTPOTHUBRIEHUE TPOBOAHHKA, paboTa
Y MOITHOCTb AJIEKTPUYECKOTO TOKA): MJIAaHUPOBATh U3MEPEHHUSI, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs MPEI0KEHHOU HHCTPYKIUH, U
BBIYUCIIATH 3HAYCHHUEC BCIIMYUHBI,

. coOJro1aTh MpaBUiia TEXHUKK O€30MaCHOCTH MpU paboTe ¢ J1abopaTopHBIM 000PYI0BAHHEM;

o XapaKTepU30BaTh MPHUHIIUIIBI ACUCTBUS U3yYSCHHBIX TPHUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA UX OMUCaHUS (B TOM YHUCITIE:
CUCTEMA OTOINICHUA OTOMOB, TUTPOMETpP, IMapoBad Typ6I/IHa, aMIIEpMETpP, BOJIIBTMETP, CUETUYNK 3HeKTqueCKOﬁ OHEPTHUH, SJICKTPOOCBETUTCIILHBIC
MpUOOPHI, HarpeBaTeIbHBIE IEKTPONPHUOOPHI (MPUMEPHI), MIEKTPUUECCKUE TMPETOXPAHUTENN, ICKTPOMArHUT, YJIEKTPOJABUTATENb MOCTOSSHHOTO
TOKa), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3UYECKUX SBICHUN U HE0OX0quMbIe (PU3HUECKHUE 3aKOHOMEPHOCTH;

. pacrno3HaBaTh MIPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTETbHBIE TPUOOPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (3KUIKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOpaHHUS, DJIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMbI ANIEKTPUUECKUX

ueneﬁ C IMOCJICA0OBATCIIbHBIM U MMapalJICJIbHBIM COCIUHCHHUEM 3JIEMCHTOB, pa3jindas yYCIOBHBIC 0003HaYEHHS PJIEMEHTOB OJICKTPHUYICCKUX ueneﬁ;



o MPUBOANUTH IPUMEPHI (HAXOAUTh HH(POPMAITUIO O TPUMEPAX ) MPAKTUYECKOTO MCIIOJIb30BaHMs (PHU3UUECKUX 3HAHUH B MOBCEIHEBHON
KHU3HH [ obecrieueHusi 0€30MacHOCTH MpU OOpaIIeHUuU ¢ MPHOOpaMH M TEXHUYECKHMHU YCTPOMCTBAMHU, COXPAHEHHUS 3[I0POBbS U COOIIOICHHS
HOPM 3KOJIOTMYECKOI'0 TIOBEICHUS B OKpY Karollei cpeie;

o OCYIIECTBIATH MOUCK MHPOPMALUU (PU3UYECKOTO cozepkaHus B MIHTepHETe, HA OCHOBE UMEIOIIUXCS 3HAHUN U MYTEM CpaBHEHHUS
JIONOJTHUTEIbHBIX UCTOUHUKOB BBIACIATH HH(OPMALINIO, KOTOPAs ABJISETCA IPOTUBOPEUMBOM UM MOKET OBITh HEIOCTOBEPHOM;

o UCIOJb30BaTh NP BBINOJIHEHUU Y4EOHBIX 3aJaHUN HAay4yHO--MIONYJSIPHYIO JHUTEpaTypy (PU3HUYECKOIO COAEp)KaHUs, CIPaBOYHBIE
MaTepHalsbl, pecypchl ceTu IHTepHeT, BiaaeTh NpuéMaMy KOHCIIEKTUPOBaHUS TEKCTa, IpeoOpa3oBaHus HH(OPMAIMU U3 OTHOW 3HAKOBOM CUCTEMBbI
B JIpyTy1o,

o co3/laBaTb COOCTBEHHbIE IMCbMEHHBIE M KpaTKUE YCTHbIE COOOLIEHMs, 00001as MHPOPMALMIO W3 HECKOJIBKMX HCTOYHUKOB
(U3NIECKOTO CONEpKaHMsI, B TOM YHCIE MyOIMYHO TPEACTABIATH PE3yJbTaThl MPOCKTHOW WIIM HCCIEI0BATENLCKON JEeSITeIbHOCTH, TIPH STOM
IPaMOTHO UCTIOJIB30BaTh M3yYCHHBI MOHATUIHBIN anmapaT Kypca (U3UKH, COPOBOXKAATH BBICTYIUICHHE TIPE3EHTAIINEH;

o IPU BBITIOJHEHUH Y4YEOHBIX MTPOEKTOB M HCCIENOBAaHUHN (U3UYECKHUX TIPOIIECCOB PpACTpPENesaTh OOS3aHHOCTH B TpyIIe B
COOTBETCTBHHM C TIOCTaBJICHHBIMH 33/1a4aMHM, CJIEAWTH 32 BBIOJHEHHWEM IUIaHAa JEHCTBUH M KOPPEKTHPOBATH €ro, aJeKBaTHO OIICHWBAThH
COOCTBEHHBIN BKJIJl B I€ATEIILHOCT TPYIIIBI, BBICTPAaUBAaTh KOMMYHUKAaTUBHOE B3aUMOJIEHCTBHUE, TPOSBIISIsl TOTOBHOCTh pa3periaTh KOH(IUKTHI.

K koniy oOyuenust B 9 kJiacce npenMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaxaTb C(POPMHUPOBAHHOCTH Y O0YUarOIIUXCS
YMEHUN:

o UCIOJb30BaTh IMOHATHSA: CHUCTEMa OTCuéTa, MaTepuaibHas TOYKa, TPACKTOPHUs, OTHOCHTEIBHOCTh MEXAHHMUYECKOTO JBHXECHHUS,
nedopmanus (ympyras, IUTacTHYECKas), TPEHHE, LEHTPOCTPEMUTEIbHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJIOE TEJO, WLEHTP TSKECTH TBEPAOro Teja, pPAaBHOBECHME, MEXaHMYECKHME KoyieOaHWs M BOJHBI, 3BYK, HH(Pa3BYyK M YIbTPa3BYK,
3JIEKTPOMArHUTHBIE BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAbHO30PKOCTh, CIEKTPHI MCIYCKaHHUS U TOTJIOLICHMS,

anbda-, 6eTa- ¥ raMMa-u3Ty4eHUs], U30TOIIbI, SIEPHAsI SHEPTreTHKA;



o pasnuyath SBICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHEMHOE IBUKEHUE, PABHOYCKOPEHHOE MPSMOJIMHENHOE ABUKEHUE,
CBOOO/IHOE TAaJCHUE TeJl, PABHOMEPHOE IBIKCHUE 10 OKPYXKHOCTHU, B3aUMOJCHCTBHE TEJ, PEaKTHUBHOE IBMXKCHUE, KOJIeOATEIbHOE JBIXKEHHE
(3aTyxarouye 1 BbIHYKACHHbIE KOJICOaHNUs), PE30HAHC, BOJIHOBOE JIBUKEHUE, OTPAXKEHUE 3ByKa, IPSIMOJIMHEITHOE pacpoCcTpaHeHUe, OTPaKEHUE U
IIPEJIOMIIEHUE CBETA, [I0JHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHUE OEJI0ro CBeTa B CIEKTP U CI0XKEHUE CHEKTPaJIbHBIX IIBETOB, AUCIEPCUS
CBETa, €CTECTBEHHAsl PaJiM0AKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWYATOrO CIIEKTPA U3JIy4EHUs) IO ONMCAHUIO UX XapAaKTEPHBIX CBOMCTB M HAa OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIMX JAaHHOE (PU3NYECKOE SIBJICHUE;

. pacro3HaBaTh MPOSBICHNUE H3YYCHHBIX (PM3UYECKUX SABICHUN B OKPYKAIOIIEM MHUpE (B TOM 4Hcie (pu3nuecKue sBICHHUS B IPUPOE:
IIPWINBBI U OTJIUBBI, NBMKEHUE IIaHET COJHEYHOM CHCTEMBI, PEAKTMBHOE ABW)KCHHE XKMBBIX OPraHU3MOB, BOCIIPUSATUE 3BYKOB JKHBOTHBIMH,
3eMJIETpSICEHUE, CEMCMUYECKHE BOJIHBI, LYHAMH, 5XO0, IBETa TeJ, ONTHYECKHE SBICHHUA B HIpUpOAE, OMOJOrMyeckoe NeiicTBHE BUIUMOTO,
yAbTPaUOJIETOBOTO M PEHTT€HOBCKOI'O M3JIy4eHHMH, €CTECTBEHHBIH paJMOAaKTUBHBIA (OH, KOCMHUYECKHE JIyyH, PaAHMOaKTUBHOE MH3ITydyeHHE
MPUPOJIHBIX MUHEPAJIOB, AEHCTBUE PaIMOAKTUBHBIX U3IYYEHUI HAa OPTaHU3M YeJI0BEKa), IPU 3TOM MEPEBOIUTH IPAKTHUUECKYIO 33]1a4y B YUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBIICHUII;

o OTHCHIBATh U3yYEHHBIE CBOMCTBA TEJ U (PU3NUYECKUE SIBICHUS, UCTIOIb3Ys (PU3NUYECKIE BETUUUHBI (CPEIHAS U MTHOBEHHAs! CKOPOCTh
Tela IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOpPEHHUE, NMEpPEMEILIEHUE, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMS, CHJIa YNPYTOCTH, CHJIA TSAXKECTH,
YCKOpeHue CBOOOIHOTO MaJeHMs, BEC Teja, UMITYJIbC Tella, UMIYJIbC CHIIbI, MEXaHWYecKas padoTa U MOIIHOCTh, MOTEHLMAIbHAS SHEPTUs Tena,
MOJIHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS SHEPrus CXKATOW MPYXKUHBI, KUHETUYECKasi dHEprus, MoJHas MEeXaHU4ecKas dHeprus,
MEepHOJ] U YacTOTa KoJieOaHH, UIMHA BOJIHBI, [POMKOCTb 3ByKa M BHICOTA TOHA, CKOPOCTh CBETA, TOKA3aTelb MPEJIOMIIEHUSI CPeJibl), IPU OMHUCAHUU
NPaBUIBHO TPAKTOBATh (PU3UYECKHH CMBICT HCIOJb3YEMbIX BEJIHMYMH, 00O3HAYEHUS U €IAUHUIIBI (U3NYECKUX BEIUYMH, HAXOIUTHh (POPMYIIBI,
CBSI3BIBAIOIINE JAHHYIO (PU3NUECKYIO BETUUMHY C IPYTMMHU BEIMYMHAMH, CTPOUTH I'PpaUKU U3yUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEITHYNH;

. XapaKTepu30BaTh CBOWCTBA Tel, (PM3NYECKHUE SIBICHUS U MPOLECCHI, UCIIONb3YS 3aKOH COXPAHEHUS YHEPIUH, 3aKOH BCEMHUPHOTO

TATOTCHUA, MPUHOUII CYNCPHNO3UIHU CHUJI, HNPUHOUII OTHOCHUTCIBHOCTH Fammea, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHHUA HMITYJIbCA, 3aKOHBbI



OTpaKEHUsI U TPEIIOMIICHHSI CBETa, 3aKOHBI COXPAHEHHUS 3apsA0BOI0 M MAacCOBOTO YHCEN MPH SICPHBIX PEAKIMSIX, IPU 3TOM JIaBaTh CIOBECHYIO
(OpMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MaTEMAaTHYECKOE BBIPAKCHHUE;

o OOBSCHSTH (PU3MYECKUE MTPOIIECCH M CBOMCTBA TEJ, B TOM YUCIIE U B KOHTEKCTE CUTYaIli NPAaKTHKO-OPUEHTHPOBAHHOTO XapaKTepa:
BBISIBISITH IPUYNHHO--CJIC/ICTBEHHBIE CBSI3H, CTPOUTH O0BSCHEHHE U3 2—3 JOrMYECKUX IIaroB ¢ ONOPOil Ha 2—3 U3y4YEHHBIX CBOWCTBA (PU3NIECKUX
SIBIICHH, (PU3UIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

o pemiate pacdy€THble 337a4d (ONMUPAIOLIMECS] Ha CHCTEMY M3 2—3 ypaBHEHHMI), HCIIOJB3YS 3aKOHBI U (DOPMYIIBI, CBS3BIBAIOLIHE
¢u3nvecKkre BEITMYMHBI: Ha OCHOBE aHAIM3a YCIOBUS 3a/1a4d 3alMChIBATH KPATKOE YCIOBHUE, BBIABISATH HEITOCTAIOUINE MIIM N30BITOUYHBIC JTAHHEIC,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOIUMBIC JUIS pEIICHHs, MPOBOIUTH PACUYETHl M OLEHUBATH PEATMCTUYHOCTH IOJYYEHHOTO 3HAYCHUS
(U3MUECKOI BETHYHHEI,

o pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO DPEIIMTh MPH MOMOIIN (PU3WYECKHX METOIOB, HCIIONB3YS OMMCAHHWE WCCIIEIOBAHMS,
BBIJICJIATH NPOBEPSIEMOE MPEATNOJIOKEHUE, OLEHUBATh MPABUIBLHOCTh MOPSIIKA MPOBEJCHUS MCCIIEOBAaHUs, AeaTh BBIBOJbI, HHTEPIPETUPOBATD
pe3yabTaThl HAOIIOACHUHN U OTIBITOB;

o MIPOBOJIUTH OIBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUH WM (PU3NYECKUX CBOWCTB Tell (M3ydeHHe BTOporo 3akoHa HeioToHa,
3aKOHA COXPAaHEHHsI YHEPTUH, 3aBHCUMOCTD IEPHO/Ia KOoJIeOaHUi MPY)KMHHOTO MAasiTHUKA OT MacChl Ipy3a M )KECTKOCTU MPYKUHBI M HE3aBUCHMOCTh
OT aMITIUTY/IbI MAJIBIX KOJIeOaHNH, TPSMOINHEHHOE PACIPOCTPAHEHUE CBETA, PA3JI0’KEHHE OEJIOT0 CBETA B CIIEKTP, N3yUIECHUE CBOHCTB H300paXKeHU S
B IUIOCKOM 3€pKajie M CBOMCTB M300pakeHUs IpeaMeTa B coOMparoliell JuH3e, HAOMI0ACHNE CIUIOMIHBIX U JTMHEWYAThIX CIEKTPOB M3JIyYSHHMS):
CaMOCTOSITENILHO COOMPATh YCTAaHOBKY M3 U30BITOUHOTO HAOOpa 000PYA0BaHMS, ONIKCHIBATH X0 OTIBITA U €r0 PE3YNIbTaThl, (POPMYIUPOBATH BHIBOIBI;

o MPOBOJIUTH NIPU HEOOXOAMMOCTH CEPHIO MPSMBIX W3MEPEHUH, ONpenenss cpeiHee 3HaYeHHEe M3MepsieMoil BenndyuHbl ((poKycHOe
paccTosiHuEe coOMparoleit JIMH3bI), 000CHOBHIBATh BEIOOP criocoba n3MepeHus (M3MEepUTEILHOro npruodopa);

o MIPOBOJIUTH MCCIIEOBAHHE 3aBUCHUMOCTEH (PU3UUECKUX BEIUYMH C MCIOJIb30BAHUEM MPSIMBIX M3MEPEHUH (3aBHCHMOCTBH IYTH OT
BPEMEHH TIPH PABHOYCKOPEHHOM [BIDKCHMH O€3 HayalbHOW CKOPOCTH, MEpuoja KojJeOaHWH MaTeMaTH4ecKOro MasTHHKA OT JUIMHBI HUTH,

3aBUCHUMOCTH YTJjia OTpa’XCHHUA CBCTa OT Yrjia NaJCHHA W yrija MPEJIOMIICHUA OT yIjia nazerI/m): IIJIAaHUPOBATH MCCICAOBAHUE, CaAMOCTOATCIBHO



coOupaTh YCTaHOBKY, (PMKCUPOBATh PE3YyJIbTATHI [IOJyYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH B BUJE TaOIUI] U rpauKOB, J€JIaTh BBIBOJIBI 110
pe3yabTaTaM UCCIEJOBAHNUS;

o IIPOBOJIUTh KOCBEHHBIE U3MEPEHUSI (PU3MUECKUX BEJIMYMH (CPEIHAS CKOPOCTh U YCKOPEHHE Tella IIPU PaBHOYCKOPEHHOM JIBUKEHMUH,
yCKOpeHHE CBOOOIHOTO MAACHHUSL, )KECTKOCTD IPYKUHBI, KOAPPULUEHT TPEHUS CKOJIbKEHUS, MEXaHHUEeCKasi paboTa U MOLTHOCTh, YaCTOTa ¥ IIEPUOT
KOJ1e0aHMi MaTeMaTU4YECKOI0 U IPY>KMHHOTO MasTHUKOB, ONTHYECKAsl CHJIa COOMPAIOLIEH JIMH3bL, paAMOAaKTUBHBIN (DOH): IUTAaHUPOBATH U3MEPEHHUS,
cOOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMIOJHATH U3MEPEHUS, CIEAYS MPEIOKECHHON WHCTPYKIWHU, BBIUYUCIIATh 3HAYCHHUE BEITMYMHBI H
aHAJIM3UPOBATh [1OJyYEHHbIE PE3YJIbTAThl C YUETOM 3aJaHHOM MOIPEIIHOCTH U3MEPEHUIA;

o coOJIr01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH paboTe ¢ 1a0opaTopHbIM 000pYyI0BaHUEM;

o pa3nauyaTh OCHOBHBIE NPU3HAKU M3YYEHHBIX (PU3MUECKUX MOJIENei: MaTepuaabHas TOYKa, aOCOIIOTHO TBEPIOE TENO, TOUCUHBIN
MCTOYHHUK CBETa, JIy4, TOHKas JINH3a, IJIaHEeTapHask MOJIeNIb aTOMa, HYKJIOHHAs! MO/I€TIb aTOMHOTO 1pa;

o XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI HAa MX ONMUCAHHA (B TOM YHCIIE:
CIMJIOMETp, JAaTYMKU TIOJOXKEHUs, PACCTOSHUS M YCKOPEHHs, pakeTa, 3XOJOT, OYKH, IMEpPHUCKON, (oToanmapar, ONTHUYECKHE CBETOBOJHI,
CIIEKTPOCKOII, I03UMETp, Kamepa BuibcoHa), HCob3ys 3HaHUS O CBOMCTBAX (PU3NUECKUX SIBICHUIN 1 HEOOXOJMMBbIe (PH3UUECKHE 3aKOHOMEPHOCTH;

o UCMOJb30BAaTh CXEMbl M CXEMaTHYHblE PHUCYHKHM H3YYEHHBIX TEXHHYECKUX YCTPOMCTB, HW3MEPUTENbHBIX HNPUOOPOB U
TEXHOJIOTUYECKUX MTPOLIECCOB MPH PELICHUN YI€OHO--TIPAKTHUECKUX 33124, ONITHYECKHUE CXEMBbI JUI IOCTPOCHUS H300paKeHUH B IUIOCKOM 3epKalie
¥ cOOMparoIIel TUH3E,

o MNPUBOANUTH IPUMEPHI (HAXOAUTh HH(OPMAINIO O IPUMEPaX ) MPAKTUYECKOTO HCIIOJIb30BaHMs (PU3MUECKMX 3HAHUH B MOBCETHEBHOM
XKHU3HU Ui oOecriedeHusi 0e30MacHOCTH MPHU OOpallleHUH ¢ MPUOOpaMHU U TEXHUUYECKUMH YCTPOMCTBAMM, COXPAHEHHS 370POBbsl M COOIIOIEHUS
HOPM DKOJIOTMUECKOTO MOBEJEHUS B OKPYKaIOILIEN CPELE;

o OCYILECTBIATh MOUCK MH(pOopManuu (usndeckoro coaepxkanus B MlHTepHeTe, camMocToSTENbHO (GOpMYIUpPYs MOMCKOBBINA 3ampoc,

HaxoJuThb MIYTU OMMPCACIICHUSA JOCTOBCPHOCTH HOHy‘IeHHOfI I/IH(I)OpMaI_[I/II/I Ha OCHOBC UMCIOIIIUXCA 3HAaHUH U JOIIOJTHUTCIBHBIX KCTOYHUKOB,



° WCIOJIB30BATh TP BHITIOJIHEHUH YYEOHBIX 33JaHUN HayYHO--TIONYJSIPHYIO JUTEPATypy (PU3HYECKOTO COAEp)KaHUs, CIpaBOYHBIC
MaTepHalbl, pecypchl cetu MIHTepHeT, BiIaaeTh npuéMaMy KOHCIIEKTUPOBaHUS TEKCTa, TpeoOpa3oBanus HH(OPMAIIMK U3 OIHOW 3HAKOBOM CUCTEMBI
B JIpYTY10,

° co3gaBaThb coOCTBEHHBIE ITUCbMEHHBIE U YCTHBIC COO6H.[CHI/ISI Ha OCHOBC I/IHCI)OpMaI_II/II/I U3 HECKOJBbKUX HCTOYHUKOB (bHBI/I‘IGCKOFO
cojiepKaHusl, MyOJIMYHO NPEACTABIATh PE3YNbTaThl MPOEKTHOM WIIM HMCCIE0BATENbCKOM JEATENbHOCTH, MPU 3TOM I'PaMOTHO HCHOJIb30BaTh
M3Y4EHHBIN MOHATUMHBIN annapat u3y4aemMoro pasjesna (GU3UKU U COIPOBOXK/IATh BHICTYIICHHE IPE3EHTALUEN ¢ YIETOM 0COOEHHOCTEN ayIUTOPUU

CBEPCTHHUKOB.



TEMATHUHUYECKOE IIVIAHUPOBAHHUE (¢ yuerom paGo4eii nporpaMmMbl BOCIIUTAHUSA)

7 KJIACC

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Ne i/

KoauuecTBO 4acoB

Bcero

JaekTpoHHbIe (HU(POBbHIE)
o0pa3oBaTesibHbIE PeCypPChI

Pazgen 1. ®usuka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa

1.1 dusuka - Hayka 0 IIPUPOIE 2 Bubmorexa IIOK
) YK PHPOAL https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
1.2 DH3HICCKHC BETHIHHEI 2 https:/m.edsoo.ru/7f416194
13 EcrecTBeHHOHAy4HBIN METOA ) bubnnorexa [HOK
) MMO3HAHHUS https://m.edsoo.ru/7f416194
Htoro no pazneny 6
Pa3znea 2. [lepBoHayaibHbIE CBeIEeHUS 0 CTPOCHUH BellleCTBA
2.1 CrtpoeHue BelecTBa 1 bromorexa HOK
) ™ m https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICCTBUE YaCTHUII ) bubnuotexa [JOK
) BellleCcTBa https://m.edsoo.ru/7f416194
bu6nmoreka [JOK
2.3 ArperaTHble COCTOSIHUS BEIIeCTBa 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pasznen 3. /IBuskeHue U B3auMo/ieiicTBHE Tel
bubmuorexa [JOK
3.1 Mexanmraeckoe ABIKEHAC 3 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
32 Mrepuus, macea, MA0THOCT 4 https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.3 Cuna. Buner cnn 14 https://m.edsoo.ru/7f416194
Hroro no pasaeny 21

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB




41 Masnenue. llepenaya nasnenus 3 bubmumorexa [IOK
) TBEPABIMU TEJIAMHU, KUIKOCTSIMHU U ra3amMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 Jlasnenne xuaKoCTH > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
4.3 ATmochepHoe faieHie 6 https:/m.eds00.ru/7f416194
44 JeiicTBuE )KUIKOCTH U Ta3a Ha 7 bu6mmoreka [IOK
' HNOrpyEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znea 5. Pa6ora u MOIIHOCTh. JHeprust
bubmuoreka [JOK
> PaboTa u mommoCTE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
32 Hpocthie MexaHH3MEI > https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
>3 Mexanuueckas sueprus 4 https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




8 KUIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m
NporpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
Pa3znea 1. TensioBble siBJIeHUS
1.1 CTpoeHue 1 CBOHCTBA BEIIECTBA 7 bubmorexa LIOK
’ p B https://m.edsoo.ru/7f4181ce
bubnuoreka [{OK
1.2 Tenosbie nporiecc! 21 https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3zgen 2. diiekTpuyeckre 1 MAarHUTHbBIE SIBJIEHUS
21 DIIEKTPUYECKHE 3apsibl. 7 bubnnoreka [JOK
’ 3apspKeHHBIC Tela U UX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [IOK
2.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 20 https://m.edsoo.ru/7f418 1 ce
bubnmorexa LIOK
2.3 MarnuThbe AB1CHHA 6 https://m.edsoo.ru/7f4181ce
bu6mmoreka IIOK
2.4 DJICKTPOMATHHTHAS HHYKIA 4 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KVIACC

Ne i/

HaunmenoBaHmue pa3xesioB 1 TEM

KoaunuecTBO 4acoB

DJIeKTpOHHbIe (LM (POBbIe)

NporpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
Pa3nen 1. Mexannuyeckue siBJeHHs
11 MexaHn4ecKoe ABMKCHHIE U 10 bubnunoreka LIOK
’ CITOCOOBI €r0 OIMUCAHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka [{OK
12 Bsaumonelictsue e 20 https://m.edsoo.ru/7f41a4a6
bubmuoreka [{OK
1.3 3aKOHEI COXpaneHMA 10 https://m.edsoo.ru/7t41a4a6
Hroro no pazgeny 40
Pa3nen 2. Mexannudeckue Koj1e0aHus U BOJHDI
bubnunoreka LIOK
2.1 Mexanieciue konebanms 7 https://m.edsoo.ru/7f41a4a6
bubnmorexa LIOK
2.2 Mexanuieckue BOTHEL. 3BYK 8 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3nes 3. DieKTpOMarHuTHoOE MoJie U 3JIeKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 6 bubnmnorexa [JOK
' AJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazueny 6
Pa3znen 4. CBeToBbIE SIBJICHUS
4.1 3aKOHEKI PacIpOCTPAHCHUS CBETA 6 bubmmorexa IIOK
) pactpoctp https://m.edsoo.ru/7f41a4a6
but6mmorexa [IOK
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI 6 https:/m.edsoo.ru/7f4 1 ada6
bubnunorexa LIOK
4.3 Paznoxxenue 6e10ro cBeTa B CEKTP 3 https://m.edsoo.ru/7f4 1 ada6
Wroro no pazueny 15

Pa3zgen 5. KBanToOBLI€E IBJIEHUSA




I/ICHyCKaHI/Ie H IOTJIONICHUE CBECTA

bubnunorexa LIOK

> aTOMOM 4 https://m.edsoo.ru/7f41a4a6
bu6nmmoreka [IOK

32 CTpoekue aTomHOro spa 6 https://m.edsoo.ru/7f41a4ab
bubnunorexa LIOK

>3 #nepubie peakiuy 7 https://m.edsoo.ru/7f41a4a6

Uroro no pazgeny 17

Pasnen 6. [loBTOpuTEIbHO-00001IAK0INIT MOAYJIb

6.1 [ToBTropenue u 0600IEHNE 9 Bbu6motreka LJOK

) coJiep>kanus Kypea dhusuku 3a 7-9 kiace https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOT'PAMME
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