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IHHOACHUTEJIBHAA 3AIINCKA

[Tporpamma no ¢u3uke Ha ypoBHE OCHOBHOI'O 00IIero o0pa30BaHMs COCTABICHA HA OCHOBE MOJIOKEHUH U TpeOOBaHUIl K pe3ysbTaTaM OCBOCHMS
Ha 6a30BOM ypOBHE OCHOBHOW 00pa3oBaTeibHOM mporpaMmel, npenactaBieHHbIX B PT'OC 00O, a Taxke ¢ yu€toM denepanbHoi paboueil mporpaMMsl
Bocniutanus u Konuenmmu npenoiaBanus yueOHoro npeamera «Pu3nkay.

Copnepxanue nporpaMMbl 1o (U3UKE HaNpaBiIeHO Ha (OpMUpOBaHHE E€CTECTBEHHO-HAYYHOM IPAMOTHOCTH OOYYAIOLIMXCS U OpPraHU3alHio
n3yueHus: (U3MKU Ha JESTeIbHOCTHOM OCHOBE. B mporpamme no ¢gusuke y4yuTHIBAIOTCS BO3MOXHOCTH y4eOHOTro MpeMeTa B peau3aliy TpeOoBaHHiMi
®I'OC OOO K TIaHUpPyeMBbIM JHYHOCTHBIM M METallPEIMETHBIM pe3yibTaraM OOy4YeHHs, a TaKKe MEXKIIPEIMETHBIE CBS3U €CTECTBEHHO-HAYUHBIX
y4eOHBIX IPEMETOB Ha YPOBHE OCHOBHOTO O0IIETO 00pa30BaHMUS.

[Iporpamma 1o ¢u3ukKe ycTaHaBIMBaeT pacHpelesieHHe y4eOHOro marepuana 1o rojaM oOydeHus (MO KiaccaMm), MpeajaraeT NpUMEpPHYIO
[10CJIe/I0BATEIbHOCTh N3YUEHHs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHS NIPEIMETHOTO CO/IEPKAaHUS U yUETE BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLuXCsl.

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

dusnka gBISETCS CHCTEMOOOPa3yIOIUM Ul €CTECTBEHHO-HAYUHBIX YU4E€OHBIX MPEIMETOB, MOCKOIbKY (PM3UYECKUE 3aKOHBI JIEKAaT B OCHOBE
IIPOILIECCOB U SIBIICHUM, N3ydyaeMbIX XUMHeEH, Ouosiorueil, actpoHoMuei u ¢uznyeckoi reorpaduel, BHOCUT BKJIAJ B €CTECTBEHHO-HAYUHYIO KapTUHY
MHpa, IPEIOCTABIIAET Haubosee ACHbIe 00pa3libl MPUMEHEHUS! HAyYHOI'0 METO/1a TIO3HAHMSI, TO €CTh CII0c00a MOJyuYeHHUsl JOCTOBEPHBIX 3HAHUN O MUpE.

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 YPOBHE npeaIojgaracTt OBJIaACHUEC CJICAYIONUMHU KOMIICTCHTHOCTAMHU, XaPAKTCPUIYIOIIUMHU €CTECCTBCHHO-HAYYHYIO

IPaMOTHOCTb:
o HAy4YHO OOBSCHSATH SIBICHUS;
o OLIEHUBATh U TIOHUMATh OCOOEHHOCTH HAyYHOT'O HCCIECIOBAHUS;

° HHTCPHIPCTUPOBATL NJAHHBIC K UCIIOJIB30BATh HAYUYHBIC JOKA3aTCIILCTBA JJIA ITOJYUCHUA BHIBOJOB.



[enu n3yueHus (GU3MKU HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus ornpeneiacHsl B KoHnenuu npemnogaBaHus yueOHoro npeamera «Dusukay
B 00pa3oBaTeNbHbIX Oopranusanuax Poccuiickoit @enepaliny, pean3yoimux OCHOBHbIE 00111e00pa30oBaTeNbHbIe IPOTrPAMMBbI, YTBEPXKIEHHOM pelieHneM
Konnernn Munncrepctsa npocsenierus: Poccuiickoit @eneparuu (mpotokoit ot 3 aexadps 2019 r. Ne [1K-4BH).

Henn usyvyenus pusnkm:

. PHOOPETEHNE HHTEPECA M CTPEMIICHHUS 00YYAIONIUXCS K HAYYHOMY M3yUYCHHIO IPUPO/IbI, PA3BUTHE MX MHTEIICKTYAIBHBIX M TBOPYECKHX
CIIOCOOHOCTEN;

L] pa3BI/ITI/Ie HpeIICTaBJIeHI/Iﬁ 0 Hay‘-IHOM METOAC ITO3HAHUA U (bOpMHpOBaHI/IC HUCCICOOBATCIIBCKOTI'O OTHOIILICHUA K OKp}’)KaIOHII/IM SIBJICHUAM,

. bopMupoBaHUE HAYYHOTO MUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHHsI OCHOB CTPOCHHS MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

. bopMupoBaHUE MPEICTABICHHUI O PO (PU3HUKH ISl PA3BUTHUS IPYTHX €CTCCTBEHHBIX HAYK, TEXHHUKH U TEXHOJIOTHI;

. pa3BUTHE MPEACTaBICHUNA O BO3MOXHBIX cepax Oymymiei mpodeccHOHaNbHONW AEATEIBHOCTH, CBSI3aHHOW ¢ (DU3UKOM, MOJArOTOBKA K

ﬂaﬂbHeﬁmeMy O6y‘IeHI/IIO B O5TOM HaIIpAaBJICHUH.

JlocTuxeHne 3TuX Lenei nporpaMmMsbl o (GU3MKE Ha ypOBHE OCHOBHOTO 00111ero o0pa3oBaHUs 00ECIeUnBaETCs PEUICHUEM CIEAYIOUINX 3a4aY:

L4 HpI/IO6peTeHI/IC 3HaHHUM O AUCKPETHOM CTPOCHHUU BCIICCTBA, O MCXAHWYCCKUX, TCIIIOBLIX, JJICKTPUYCCKUX, MAHUTHBIX W KBAHTOBBIX
SIBJICHUSAX,

L4 ano6peTeHHe yMeHI/Iﬁ OMHUCKHIBATH U OOBSICHATH (I)I/I3I/I‘leCKI/Ie SABJICHUS C UCIIOJIb30BAHUECM IMOJTYYCHHBIX 3HaHPII>i;

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

MIPaKTUKO-OPUEHTUPOBAHHBIX 337124,

. pa3BUTHE YMEHUI HAOMI0AAaTh IPUPOIHbIE SIBJICHUS U BBITOIHATH OIBITHI, JJAOOPATOPHBIE paOOTHI M HKCIIEPUMEHTAIbHbIE UCCIIETOBAHMS C
HCIOJIb30BaHNEM U3MEPUTEIBHBIX PUOOPOB;

o OCBOEHHE MPUEMOB paboTHI ¢ MHPOpPMALIUEH PU3NUECKOT0 COIepKaHMs, BKIIOYasi HHPOPMALIUIO O COBPEMEHHBIX JTIOCTHIKEHUSAX (PU3HKH,
aHaJIM3 U KPUTUYECKOE OLIEHHBaHNUE HH(OpMaLUY;

. 3HAKOMCTBO €O c(hepamu nmpodeccHOHATBHON JIeATEIBHOCTH, CBI3aHHBIMU ¢ (PU3UKON, U COBPEMEHHBIMU TEXHOJOTHUSMU, OCHOBAaHHBIMU

Ha JIOCTH)KEHUIX (GU3NYECKON HayKH.



Ha uzyuenue ¢usuku (6a30BbIi YpOBEHb) Ha YpOBHE OCHOBHOTO 00I11er0 00pa3zoBaHus oTBoaUTCsS 238 yacoB: B 7 kiacce — 68 yacoB (2 vaca B
HeJeno), B 8 kitacce — 68 yacoB (2 gaca B Heneno), B 9 kinacce — 102 vaca (3 gaca B Hezeo).

[Ipennaraemslii B mporpamme 1o (hU3KKe epedeHb JJa00paTOPHBIX PAdOT U ONBITOB HOCHT PEKOMEHIATEIILHBIN XapaKTep, YYUTEIb JIEJIaeT BEIOOD
IPOBE/ICHUS JIAOOPATOPHBIX pPabOT W OMBITOB C Y4ETOM HHAMBUIYAIBHBIX OCOOECHHOCTEH OOYydYaromMXCs, CHUCKAa SKCIEPUMEHTAIbHBIX 3aJaHH,

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



COJAEP)KAHUE OBYYEHUA

7 KUIIACC

Pa3znen 1. ®usuka u eé poJib B IO3HAHMH OKPY:KAIOLIEro MUpa.

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

3BYKOBBIE.
Ousnueckue BenuuuHbl. M3mepenne pusnyecknx BennmuuH. Ousndeckue npudopsl. [lorpemHocTs u3MepeHuil. MexyHapoaHas cuctema
€IMHHLL.
Kak ¢u3uka m gpyrue ecrecTBEHHbIE HAayKM M3Yy4aroT NMpHUpoRy. EcTecTBeHHO-Hay4yHbBIN METOJA MO3HaHUS: HAOIIOJEHUE, MOCTaHOBKA
HAy4YyHOT'O BONPOCA, BBIIBWKEHUE TMIIOTE3, SKCIIEPUMEHT M0 MPOBEPKE TUIIOTE3, 00bsICHEHNE HabmoaaeMoro sipieHus. Onucanue Gu3nuecKux

SIBJICHUH C IOMOIIILIO MOJIENIEH.

Hemoncmpayuu.
1. MexaHnuecKkue, TeII0BbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHMUS.
2. duznyeckue npudOpPsI U MPOoIeypa IPSIMbIX U3MEPEHUN aHAJIOTOBBIM U U(POBBIM IPHUOOPOM.

Jlabopamopnwvie pabomovt u onvimel.

1. Omnpenernenue eHbl JeIeHUs IIKalIbl U3MEPUTEIBHOT0 Mproopa.

2. N3mepenne paccTosHUN.

3. N3mepenune 06bEMa KUAKOCTH U TBEPAOTO Tea.

4. Onpenenenne pa3MepoB MaJIbIX TEN.

3. N3mepenue TeMiiepaTtypsl IpH MOMOIIH KAJKOCTHOIO TEPMOMETPA U NaTYMKA TEMIIEPATYPBHI.



6. IIpoBenenue ucciaeoBaHusl O MPOBEPKE TMIIOTE3bl: JAIBHOCTh MOJETA IIAPUKA, MYHIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlE, YEM
OosiblIe BBICOTA ITyCKa.

Pa3nes 2. [leppoHavyaibHbIe CBeleHUS O CTPOCHHMH BellecTBA.

CrtpoeHue BellecTBa: aTOMbl M MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, JOKA3bIBAIOLIUE TUCKPETHOE CTPOEHUE BEIIECTBA.

JIBmxeHue yactull BemecTBa. CBsi3b CKOPOCTH JIBUKEHUS YaCTHIL ¢ TemIiepaTypoil. bpoyHoBckoe nBmxenue, nuddysus. Bzanmoneiictsue
YaCTHUL| BELIECTBA: IPUTHKEHUE U OTTAJIKUBAHUE.

ArperaTHble COCTOSIHUSI BEILECTBA: CTPOEHUE ra3oB, KUAKOCTEH U TBEPIABIX (KPUCTAIIMYECKHX) Tesl. B3auMocBsi3b MEX1y CBOMCTBaMH

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

Hemoncmpayuu.

1. Habmtoienne 6poyHOBCKOTO IBUYKEHUSI.

2. Ha6mronenue quddysun.

3. HaGmronenue siBneHuii, 00bSICHIIOMUXCS TPUTSHKECHUEM HIIH OTTAIKUBAHUEM YaCTHIl BEIECTBA.

Jlabopamopuvie padomol u onvimel.

1. OrneHka AuaMeTpa aToMa METOI0M PSJIOB (€ UCTONIb30BaHUEM (oTorpaduii).
2. OMBITHI 110 HAOJIIOICHUIO TETUIOBOTO PACIIUPEHHMS Ta30B.
3. OMmBITHI 10 OOHAPYKEHUIO TEUCTBUS CUJI MOJIEKYJISIPHOTO TMPUTSDKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

MexaHndeckoe ABHKECHUE. PaBHOMepHOe U HCPAaBHOMCPHOC JIBUKCHHC. CKOpOCTB. CpCI[H}I}I CKOpPOCTH IIPpU HCPABHOMCPHOM JIBUKCHUMU.

Pacuér nytu ¥ BpeMeHU IBUKEHUSL.

SIBnenune nHepumu. 3aKOH MHEpLMKU. B3auMoelcTBre Tes Kak MpUYrHa U3MEHEHUS CKOPOCTH JIBH>KEHUA Tell. Macca Kak Mepa HHEPTHOCTH

tena. IlmoTHOCTE BemecTBa. CBSI3b INIOTHOCTH C KOJIMYSCTBOM MOJICKYJI B €CAMHULIC 00BéMa BCIIIECTBA.



Cuna kak XxapakTepucTuka B3auMmozaencTBus Tes. Cuiia ynpyrocTu u 3akoH I'yka. MI3mepeHue cuiibl ¢ IOMOIIBIO TUHAMOMETpa. SIBieHue
TATOTEHMs U cuia TspkecTH. Cuila TSDKECTH Ha Apyrux IiaHerax. Bec tenma. HeBecomocts. CroxkeHMe CWil, HalpaBJIEHHBIX 10 OJHOW IPSIMOIA.
PaBHogeiicTByromas cuil. Cuna TpeHusi. TpeHHe CKOIbKEHUs U TpeHue NoKos. TpeHue B IpupoJie U TEXHUKE.

Hemoncmpayuu.

HabmtoneHne MexaHMYecKoro ABMKEHUS Tela.

H3mepeHue cKOpoCTH MPSIMOJIMHEIHOTO IBUKEHHUS.
HaGnronenue siBiieHUs] HHEPLIWH.

Habnronenne u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUN TEIl.

CpaBHCHI/IC Macc IO B3aUMOJICUCTBUIO TEI.

A oI

CnoxxeHue cuil, HallpaBJIeHHBIX MO OJJHON MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

Ompezenenne CKOPOCTH PaBHOMEPHOTO JABMIKEHUS (IIIapUKa B KUIAKOCTH, MOJIETH JIEKTPUUECKOTO0 aBTOMOOWIIS M TaK Jajiee).
Omnpenenenue cpeaHel CKOPOCTH CKOIBKEHHUS OpycKa WM MIapuKa MO0 HAKIOHHOW TIOCKOCTH.

Ornpenenenre MI0THOCTU TBEPAOTO TeNa.

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

A

OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT Beca TeJia U XapaKTepa COMPUKACAIONTUXCS TTOBEPXHOCTEH.
Pa3nen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.
Jasnenne. CriocoObl YMEHBIIICHUS] U YBEIUUYEHUsS AaBiieHus. JlaBleHue ra3a. 3aBUCUMOCTh JABJICHHS raza OT 00bEMa, TeMIepaTyphl.
[lepenaua naBineHus: TBEPABIMU TEJIaMHU, )KUAKOCTSIMU U razaMu. 3akoH [lackans. [THeBMaTHyeckue MalMHbl. 3aBUCUMOCTD JIaBJICHUSI AKUIKOCTH

ot rnyounsl. ['mapocratnyeckuii mapagokc. CooOmraronuecs cocynbl. [ napaBimdeckue MeXaHU3MBbI.



Atmocdepa 3emsn u atmocepHoe napienue. [IpudauHbl cymecTBoBaHUs BO3AymHON 0000uku 3emin. OnbiT Toppuuemm. 3mepenne
aTMochepHOro napieHHUs. 3aBUCUMOCTh aTMOC(EpPHOro IaBJIEHHUS OT BBICOTHI HaJ ypoBHeM Mops. IIpuGopsl s maMepenus arMochepHOro
JaBJICHHUS.

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

Hemoncmpayuu.

1. 3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

Ilepenada naBineHus )KUIKOCTHIO U Fa30M.
CooOmaromuecs CoCybl.

I'mppaBnuueckuit mpecc.

2

3

4

5. [IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.

6 3aBHUCHMOCTD BBITAIKUBAIOIICH CHIIBI OT 00bEMA MOTPYKEHHON YaCTH TeJa ¥ TUIOTHOCTH JKUJIKOCTH.

7 PaBeHCTBO BBITAIKHUBAIOIIEH CUIIBI BECY BBITECHEHHOMN KUIKOCTH.

8 VYcoBue miaBaHus TEN: IUIABaHUE WM MIOTPYKEHUE TEJl B 3aBUCUMOCTU OT COOTHOILLIEHUS IJIOTHOCTEN TEJIa U KUIKOCTH.

Jlabopamopnusie padbomot u onvimol.

1. HccnenoBanue 3aBUCUMOCTH Beca Tella B BoJie OT 00bEMa MOrpyKEHHOMN B )KUJIKOCTh YacCTH Tefa.

2. OrnpezeneHne BbITAIKUBAIOLIEH CUIIBI, ACHCTBYIOLIEH Ha TEJO, MOTPYKEHHOE B KUAKOCTb.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJNO B )KUIKOCTH, OT MacChl Teja.

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

KHUIOAKOCTHh 4YaCTH TE€Ja U OT INIOTHOCTHU XHUAKOCTH.

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

Pa3nes 5. PaGoTa 1 MOIIHOCTB. JHeprusi.



Mexanudeckas pabora. MOIIHOCTb.

HpOCTBIe MCXAaHU3MEI: pbIyar, 6J'IOK, HaKJIOHHAasA ITIJIOCKOCTh. HpaBI/IJ'IO PaBHOBECHUA pbIyara. HpI/IMeHeHI/Ie IIpaBujia PaBHOBCCHUS pbldara K

61oky. «3onotoe npasuiio» mexanuku. KI1/] mpocteix Mexanu3MoB. [IpocTbie MeXxaHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprus. Kuneruueckasi 1 noreHuuaibHas sHeprus. [IpeBpaliienre oqHOro Buia MEXaHMueCKOM 3HEPIUH B IPYyroi. 3aKoH

COXpaHCHHA DHCPIUH B MCXAHUKCE.

Hemoncmpayuu.

l.

[IpuMepsl POCTBIX MEXAHU3MOB.

Jlabopamopnusie padbomot u onvimol.

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

3. N3smepenne KIIJI HaKTOHHOM TJIOCKOCTH.

4. N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON YHEPTUH.

8 KIIACC

Pa3gen 6. TernsioBbie IBJICHUA.

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

MOATBCPIKAAOINUEC OCHOBHBIC ITOJIOXKCHUA MOHCKyanHO-KHHeTH‘{eCKOﬁ TCOPpHHU.

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

JKHIKOCTEN M TBép,Z[BIX T€1 Ha OCHOBE MOJIOKECHHUU MOJ'ICKy.TI}IpHO--KHHCTH‘ICCKOﬁ TCOpHHU. CMaunBaHue KalmWJISIPHBIC SBJICHUA. Tenopoe

pacIIMpeHHe U C)KaTHE.

Temmnepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TEIJIOBOTO IBMXKCHUS YacThIl. BHyTpeHHsst sHeprust. CriocoObl U3MEHEHUs BHYTPEHHEH

OHCPIrUu: TCIuIoncpeaadya 1 COBCPpUICHUC pa6OTI>I. BI/I,Z[BI TCIUIONICpCaAaqu: TCIIOMPOBOAHOCTh, KOHBCKI U, U3JTYYCHUC.



KonuuectBo Temnotel. YienbHas TEIIOEMKOCTh BellecTBa. 1eMI000MEH M TEIUIOBOE pPaBHOBECHE. YpaBHEHHE TEIUIOBOTO OajaHca.
[1naBneHue 1 OTBepAEBaHNE KPUCTAJUIMYECKUX BEIIECTB. Y IeNbHas TerioTa masieHus. [lapoodpasoBanue u konaeHcanus. Mcnapenue. Kunenue.
VY aenbHas TEIUIOTa MapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KATICHUS OT aTMOC(EPHOTO JIaBIICHUS.

BnaxnocTs Bo3ayXa.

DHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpunummne! padotsl TerioBbix aeurareneii KI1/1 rerioBoro apuratens. TerioBble BUTATETN U 3alIMTa OKPYKAIOIIEH CPEeIbl.

3aKkoH COXpPAaHCHUS U NPCBPALICHUA SHCPIrUK B TCIUIOBLIX MPOLECCax.

Hemoncmpayuu.

1. Habmoienne 6poyHOBCKOTO IBUYKEHUSI.

2. Ha6monenue nuddysum.

3. Habntoienue siBiaeHnit cMauMBaHMs U KaMWJUISIPHBIX SIBJICHUM.
4, HaGmronenue TenioBoro pacuimpeHus Tel.

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

7. Buns! Tenuionepenayun.

8. OxJaxieHre Ipy COBEpUIEHUH PabOThlI.

9. Harpeanue nipu coBepiiieHHH padOThl BHEITHUMHE CHUJIAMH.
10.  CpaBHeHHE TENIOEMKOCTEN Pa3INYHbIX BELLIECTB.

11. Habmronenue kumneHusl.

12. Hab6mronenne mocTosTHCTBA TEMIIEPATYPHI MIPH TUTABICHHUH.

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 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI TA30B, JKUIKOCTEH U TBEPABIX TEI.

4. Onpenenenue AaBJIeHUs BO3yXa B OaJUIOHE MITIPHIIA.

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

6. [IpoBepka rumoTe3bl TMHEHHOM 3aBUCUMOCTH JAJTUHBI CTOJOMKA KUIKOCTH B TEPMOMETPHUECKON TPyOKe OT TeMIIepaTyphl.
7. Habnronenne n3MeHeHUs! BHYTPEHHEW YHEPTUH TeJla B Pe3yibTaTe TEIUIONepeadn U padOThl BHEIIHUX CHIL.

8. WccnenoBanue siBieHus TEII000MeHa IpU CMEIIMBAHUM XOJIOIHOM U ropsiueil BOJBI.

0. Omnpenenenre KOIMYECTBA TEILIOTHI, MOJTYYEHHOTO BOJIOH MPH TEIIO0OMEHE ¢ HArPEThIM METAIITMYECKUM [IUITUHAPOM.
10.  Omnpenenenue ynenbHON TEINIOEMKOCTH BEILECTBA.

11. HccnenoBanue npouecca nCnapeHusl.

12.  OmnpeneneHre OTHOCUTENBLHOM BIaXXHOCTH BO3AyXa.

13.  OmnpeneneHue yneabHOM TEIUIOTHI MJIaBIECHUS JIbJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIC SIBJICHHUS.

OnekTtpuzaiusi Tel. J[Ba poma dNIEKTpUYECKUX 3apsanoB. BzaumopeicTBue 3apspkeHHBIX Tenl. 3akoH KynoHa (3aBUCHMOCTH CHUIIBI
B3aMMOJICHCTBUS 3apSKEHHBIX TeJl OT BETUYMHBI 3aps/I0B M PACCTOSHUS MEXKY T€JIaMH).

OnexTpuueckoe nojie. Hanpspk€HHOCTH aniekTpuyeckoro mnoiist. [IpyuHiun cyneprno3uium 3JIeKTpUIecKrX nojei (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuyeckux 3apsaioB. DJIEeMEHTApHbIM 3iekTpuyeckuid 3apsia. Ctpoenue atoma. [IpOBOJHUKM M JTUAIEKTPUKHU. 3aKOH
COXPAHEHHUS ANEKTPUUYECKOTO 3aps/a.

DJIEKTPUYECKUN TOK. Y CIIOBHSI CYHNIECTBOBAHHUS AJIEKTPUUYECKOTO TOKA. MICTOYHUKHU MOCTOAHHOTO TOKA. [[eWCTBUS AIEKTPUUECKOTO TOKA

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



Onextpudeckas nenb. Cuna Toka. JnekTpudeckoe HanpspkeHue. ColnpoTHBIEHUE IPOBOIHUKA. Y 1€IbHOE COIPOTUBIICHHUE BELIECTBA. 3aKOH
Owma s yuactka nenu. IlocnenoBarenbHoe u napajieabHOE COEANHEHHE TPOBOIHUKOB.
PaboTa 1 MOIIHOCTB AJIEKTPHUECKOTO TOKA. 3akoH [Ixoymns—JIenna. DnexkTpudeckue ey U MOTPeOUTeNn SIeKTPUIECKO SHEPTHH 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 351eKTpOMarHuToB B TeXHUKe. J[efiCTBHEe MarHUTHOIO MOJI Ha
IMPOBOAHUK C TOKOM. 3JICKTpOI[BI/IFaT€J'H) MMOCTOSTHHOTO TOKa. Mcrmonp3oBanne BJIGKTpOIIBI/IFaTeJIeﬁ B TCXHHUYCCKHUX yCTpOﬁCTBaX " Ha TpaHCIIOPTE.
Onbitel @apanes. SAsnenue snexkrpoMarHuTHoOM UHAYKIUHU. [IpaBuno Jlenna. Dnexrporeneparop. CriocoObl MOTyYEHUsT IJIEKTPHUUECKOM
SHEpPruu. DIEKTPOCTAHLUU Ha BO30OHOBIISIEMbIX HICTOUHUKAX SHEPIUU.
Hemoncmpayuu.
DneKkTpu3aius Tel.
JIBa pojia SIeKTPHUUECKUX 3apsi/I0B M B3aMMOJICHCTBHE 3aPSKEHHBIX TEIL.
YCTpoUCTBO U JEHCTBUE DIIEKTPOCKOIIA.
OnexkTpocTaTHyecKast HHAYKIHUS.
3aKOH COXpaHEHHUS DIIEKTPUUECKHX 3aPSI0B.
[TpOBOTHUKY W TUBIEKTPUKH.
MonenupoBaHH€e CHIIOBBIX JIMHUNA 3JIEKTPUYECKOTO TOJIS.

HCTOYHHKM IIOCTOSSHHOI'O TOKA.

D A T R o B

JlelicTBuUS DIEKTPUUECKOTO TOKA.

—
S

DIJIEKTPUYECKUH TOK B )KHIKOCTH.

[S—
[S—

I"a3oBbIit pazpsi.

_.
»

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 MTOCTOSTHHBIX MarHUTOB.

18. OnbIT Opcrena.

19.  MarnuTHOE 1ojie Toka. DJIEKTPOMArHmr.

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 MOCTOSIHHOTO TOKaA.

Jlabopamopuvie padomol u onvimel.

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

2. HccnenoBanue neicTBUS AIEKTPUUECKOTO OIS HA TPOBOJIHUKYU U AUDJIEKTPUKH.

3. C6opka 1 mpoBepka pabOoThl ANEKTPHUUECKON HEMHU MOCTOSHHOTO TOKA.

4. W3mepenue u peryinpoBaHue CUIIbI TOKA.

5. W3mepenue u pery1npoBaHue HAIIPSHKEHHUS.

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

7. OmnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTD 3JEKTPUUYECKOr0 CONPOTHUBIIEHHS NMPOBOAHUKA OT €ro JUIMHBI, IJIOMIAJN MONEPEeYHOro

CCUCHUA U MaTCpuaja.



8. HpOBepKa IMpaBujia CIIOKCHUA HaHpH)KeHI/Iﬁ IIpH MOCJICA0BATCIIbHOM COCAUHCHHUU ABYX PE3UCTOPOB.

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

10.  Omnpenenenue pabOTHI AIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOpP.

11.  Omnpenenenne MOLUTHOCTHU IEKTPUUECKOTO TOKA, BBIIEISIEMON 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 I0JIS TOCTOSIHHBIX MAarHUTOB MPU UX OOBEUHEHUH U Pa3AeICHUH.

16.  HccienoBanue OEMCTBUSA 3JEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

17. OneITbl, IEMOHCTPUPYIOLIUE 3aBUCUMOCTD CUJIbI B3aMMOZECHCTBHS KaTyIIKHA ¢ TOKOM U MarHUTa OT CUJIBI TOKA ¥ HAIpaBJIEHUS TOKa
B KaTYyIIIKe.

18. N3yuenne neicTBrAs MATHATHOTO IOJISI HA IPOBOAHUK C TOKOM.

19.  KoHcTtpynpoBaHue U U3y4yeHHE PaOOThI AJIEKTPOABUTaTENS.

20.  Uszmepenue KIIJ] aekTpoaBUraTeIbHON YCTAaHOBKH.

21.  OnbITl MO HCCIEIOBAaHUIO SIBJICHMSI AJIEKTPOMArHUTHOW HWHAYKLMHU: HCCIEIOBAHWE HW3MEHEHUM 3HAuU€HUs M HallpaBJICHUS

HHAYKOUOHHOI'O TOKaA.

9 KJIACC

Pa3zgen 8. Mexannueckue siBJICHHUA.
Mexannueckoe naBuxeHue. MarepuanbHas Touka. Cuctema otcu€ra. OTHOCHUTEIBHOCTh MEXAHWYECKOTO JBWXEHHUS. PaBHOMepHOE
NpAMOJIMHENHOE B KeHrEe. HepaBHOMEpHOE NpAMOJIMHENHOE NBUKeHHE. CpelHssl 1 MTHOBEHHAsI CKOPOCTh TeJa MPH HEPABHOMEPHOM JIBUKECHU U.

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



PaBHOMepHOE IBM)KEHHE 1O OKpYXHOCTU. llepmon u vacrora oOpameHus. JlunelHas u yrioBas ckopocTH. LleHTpocTpemutenbHoe
YCKOpEHHUE.

Ilepssiit 3akoH Herorona. Bropoit 3akon Hetorona. Tperuii 3akon Herotona. IIpuHimn cynepno3unuu CHil.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cujia TPEHUS CKOJIbKEHMS, CUjla TPEHUSI TOKOS, IPYTHe BUJIbI TPEHUS.

Cuna TsKeCTH U 3aKOH BCEMUPHOTO TATOTEHUs. Y CKopeHue cBoOoHOro najenus. J{puxenue nmiaanet Bokpyr Connua. [lepsas kocMuueckas
ckopocTb. HeBecoMOCTh U IieperpysKHu.

PaBHoBecue marepuanbHOi TOUKU. AOCOMIOTHO TBEPAOE Tes0. PaBHOBecHe TBEPIOTO Tela ¢ 3aKPEIIEHHON OChIO BpallieHus. MOMEHT CHIIBI.
LenTp TsxecTu.

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

Mexanunueckas pabota U MOLTHOCTb. PaboTa cui TskecTu, ynpyroctH, TpeHus. CBsi3b sHepruu u padotsl. [loTeHnnanbHas sHeprus Tena,
ITOAHATOTO HaJl IOBEPXHOCTHIO 3eMiM. [loTeHImanbHas dHeprus cxaroi npyxuHel. Kunertndeckas sHeprus. Teopema 0 KHHETHYECKOM SHEPIHH.

3aKOH COXpaHEHHS] MEXaHUYECKON IHEPIHH.

Hemoncmpayuu.

1. Habmtonenne MexaHMYeCcKOro ABMXKEHHsI TeJla OTHOCUTENLHO PAa3HbIX TeNl OTCUETA.

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

4. HccnenoBanue Npu3HaKOB PaBHOYCKOPEHHOTO JIBUKEHUS.

5. HaGmntonenue nBuxXeHUs Tela 10 OKPYKHOCTH.

6. HaGmroienne MexaHW4ecKUX SIBJICHHM, MPOUCXOMSIUX B cucTeme oTcuéra «Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM
JIBIKEHUU OTHOCHUTEIIbHO KaOuHeTa (GU3UKH.
7. 3aBHCUMOCTb YCKOPEHHUS T€la OT MACChl TeJla U ACHCTBYIONIEH HA HETO CUJIBI.

8. HaGnronenue paBeHCTBA CHIT IIPU B3aUMOJICHCTBUU TEJ.



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 a0COTIOTHO YIPYTOM B3aUMOACHCTBUH.

14.  HabmroneHue peakTUBHOIO JABHKEHHMSL.

15.  CoxpaHeHHe MEXaHHMYECKOW YHEPTUH MPH CBOOOIHOM MaICHUH.

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

Jlabopamopnwsie pabomot u onvimeol.

1 KonctpynpoBanue Tpakrta Juisi pa3roHa U JaJIbHEHIIIEro paBHOMEPHOTO ABUKEHUS IAPUKA UM TEIEKKH.

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

3. Onpenenenre ycKOpeHUs Tejla Py PaBHOYCKOPEHHOM JIBUYKEHHUH 110 HAKIIOHHOM IMJIOCKOCTH.

4 HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBMKEHUH 0€3 HauaabHOU CKOPOCTH.

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

TO COOTBETCTBYIOIIUEC ITPOMECKYTKHU BPEMCHH OJJMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CHITBI TPEHUS CKOJIBKEHHSI OT CHJIbI HOPMAJIBHOTO JTABJICHMUSL.

7. Onpenenenne ko3 uiineHTa TpeHUs: CKOIbKEHHS.

8. Onpenenenne KECTKOCTU PYKUHBI.

9. Omnpenenenue pabOTHI CHIIBI TPEHUS TP PABHOMEPHOM JBM)KEHUU Tella IO TOPU30HTAIBLHOM MTOBEPXHOCTH.

10. Ompenenenue pabOTHI CHIIBI YIIPYTOCTH TIPH TIOIBEME TPy3a C UCMOJIH30BAHUEM HETIOBUYKHOTO U TIOJIBIIKHOTO OJIOKOB.
11. N3ydeHue 3akoHa COXpaHEHUs SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHuda U BOJIHBI.



KonebarenbHoe aBumkeHne. OCHOBHbIE XapaKTEPUCTUKM KoJieOaHUWl: mepuojl, 4acToTa, aMIUIMTyna. MareMaTHuecKuil M NpyKMHHBIA
MasTHUKH. [IpeBpalenue sHepruu npu kosaedaTeIbHOM JABHKCHUU.

3aryxaromue koyiebanus. BeinyxxaeHHbie Koebanusi. Pesonanc. Mexanndeckue BoyHbL. CBoicTBa MeXaHHUECKUX BOJH. [IpoosibHEIE U
IIOIIEPEYHbIE BOJIHBL. JIJIMHA BOJIHBI U CKOPOCTH €€ paclpOCTpaHeHUs. MeXaHUYeCKHe BOJIHBI B TBEPAOM TeJ€, CCHCMUYECKUE BOJIHBI.

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

Hemoncmpayuu.

l. Habnronenune xoneGaHuii TEJI MO IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
2. Habnronenue xonebanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3. HabntoneHue BbIHYXA€HHBIX KOJeOaHUI U pe30HaHca.

4. Pacnpoctpanenue npo0ibHbIX U MOMEPEUHBIX BOJIH (Ha MOJIEINN).

5. HabintoieHne 3aBUCHMOCTH BBICOTHI 3ByKa OT YaCTOTBHI.

6. AKyCTHYECKUI PE30HAHC.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre 4acTOTHl U Mepro/ia KoineOaHUil MaTeMaTHYeCKOr0 MasiTHUKA.

OmnpeneneHne 9acTOThl ¥ Mepro/1a KOJIeOaHUH MPYKUHHOTO MAasSTHUKA.

HccnenoBanue 3aBUCUMOCTH NIeproa KojaeOaHui OIBEIIEHHOTO K HUTHU Tpy3a OT JIIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepHoAa KoJeOaHUi MPYKHHHOTO MasiTHUKA OT Macchl Tpy3a.
[TpoBepka HE3aBUCUMOCTH MEepHo/ia KoeOaHHi rpy3a, OABEIICHHOTO K HUTH, OT MacChl Tpy3a.

OHLITBI, ACMOHCTPUPYIOIIUEC 3aBUCUMOCTD IICPUOIa KoJIeOaHMI MPYXXUHHOI'O MadgTHHUKA OT MAaCChI I'py3a U JKECTKOCTHU MPY>XUHBI.

NS kR

W3mepenue yckopeHust CBOOOJHOTO MaeHUSI.

Pazgea 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 nmpupoja ceera. CKopocTh cBeTa. BoiHOBBIE CBOMCTBA CBETA.

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

Jlabopamopnusie padbomot u onvimol.

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

Pa3znea 11. CBeToBbI€ IBJICHHUS.

JlyueBas mognens cBera. Mcrounuku csera. lIpsamonuneiiHoe pacnpoctpaHeHue cBera. 3arMeHus ConHua u Jlynel. OTpakeHue cBeTa.
[Tnockoe 3epkano. 3akoH OTpaKeHUs CBETA.

[Ipenomnienne cBeTta. 3aKkoH MpesnomiieHHs cBera. [lodHOe BHyTpeHHee OTpakeHue cBeTa. lcmosib30BaHHE IOJHOIO BHYTPEHHETO
OTpa)kKEHHS B ONTHYECKHUX CBETOBOAAX.

JIunza. Xox nydeit B muH3e. OnTHyeckas cucreMa (oToarmnapaTta, MUKpOCKOIa 1 Teneckona. ['1a3 kak ontuueckas cucrema. bansopykocts
U JAIBHO30PKOCTb.

Pasnosxxenune 6enoro csera B ciekTp. OnbiTel HetoToHA. CriojkeHne ciekTpaibHbIX IBETOB. Jlucnepcus certa.

Hemoncmpayuu.

1. [IpsimonuHEITHOE pacIpOoCTpaHEHHUE CBETA.

2. OtpaxeHnue cBera.

3. [Tonydenne n300pakeHuii B IIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
4. [Ipenomnenue cpera.

5. OnTruyeckuii CBETOBO/I.



Xom ydeit B coOuparomiei JInH3e.

XoJ n1ydeil B pacCerBaroIleu JIMH3E.

® =N

[Tonmy4yenue n300paXKeHUIA C TOMOIIBIO JIMH3.

0. [Tpunun neiictBus doroamnmnapara, MUKPOCKOIA U TEIECKOIIA.
10. Mopens riasa.

11.  PasnosxeHue 6e10ro cBeTa B CIEKTP.

12.  Tlomyuenue 6eynoro cBera Mpu CIOKEHUU CBETA PAa3HBIX I[BETOB.

Jlabopamopnusie pabomovt u onvimol.

HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHSI CBETOBOTO JIyda OT yrjia MaJIeHusl.

N3ydeHnne xapakTepuCTHK H300pakeHUs MIpeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yTJIa MIPEIOMIIEHUSI CBETOBOIO JIy4a OT yIJia NaJeHHs Ha TPAHULIE «BO31YX—CTEKIIO».
[Tonyuenune n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.

Omnpenenenue (HOKYCHOTO PaCCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH THH3HI.

OnbITEI IO Pa3JI0KCHUIO Oenoro ceera B CIICKTP.

NS R w

OMBITHI TI0 BOCOPUSITHIO I[BETA MTPEAMETOB IMPU WX HAOJIIOJICHUH Yepe3 1BETOBbIE (DUIIBTPHI.

Pazgen 12. KBanToBbIe siBJIeHMS.

OmnsiTel Pezepdopna u mnanetapHas Mmozens aroma. Mogens atoma bopa. Ucmyckanue u nornomieHue ceera aromoM. KBauTsl. JInneiiuateie
CHEKTPHI.

PagunoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHue atomMHoOro siapa. HykiIoHHass MoJenb aTOMHOTO sapa. M30TOmbI
PanpnoaktuBHbie mpeBpamenus. [lepuosa moypacmnaia aTOMHBIX sIEP.

SAnepHble peakiuu. 3aKOHBI COXPAHEHUS 3apsI0BOI0 U MAaCCOBOTO YHCENI. DHEPTHS CBA3U aTOMHBIX sziep. CBsA3b Macchl v SHEpruu. Peakuun

CHUHTC3a U ACJICHUA AICP. HcTouHuku SHCPrun COJIHL[a n 3Bé3I[.



HI[GpHaH OHEPICTUKA. HeﬁCTBHH PaAnO0aKTUBHBIX I/ISJ'IyLIeHI/Iﬁ Ha KUBbLIC OPraHHU3MbI.

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 uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopuwvie pabomot u onvimeol.

1. HabntoneHune criionHbIX U TUHEHYAThIX CIIEKTPOB U3ITyYEeHHUS.
2. HccnenoBanue TpeKoOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IIyTH (110 hoTOrpadusm).
3. N3mepenne pagnoakTUBHOTO OHA.

IToBTOpHTEIBLHO-0000 A0 MOTYTb.

[ToBTOpUTENBEHO--0000IAOIINN MOAYAb MpeJHa3HAuYeH Uil CHUCTeMaTU3alud U OO0O0OIIeHUs MPEeIMETHOTO COJEpXKaHHUA M OIbITa
NS TeIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUHU BCEro Kypca (pU3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCY/IapCTBEHHOMY 3K3aMEHY 10
¢buzuke 115 00y4aromuxcs, BEIOPaBIIKUX 3TOT Y4€OHBIHN npeaMeT.

[Ipy u3ydeHHUH NTAHHOTO MOJIYJS PeaTu3yloTCs M CHUCTEMAaTH3MPYIOTCS BHJIBI JEATENIbHOCTH, HA OCHOBE KOTOPBIX OOeCredMBaeTCs
TOCTH)KEHHE MPEAMETHBIX U METANPEIMETHBIX IJIAHUPYEMBIX PE3YJIbTaTOB 00yUeHHUs, HOpMUpPYeTCs eCTECTBEHHOHAYYHas! TPAMOTHOCTb: OCBOCHHUE
HAYYHBIX METOJIOB UCCIICOBAHUS SIBJICHUM MPUPOJIBI U TEXHUKH, OBJIAICHUE YMEHUSIMH OOBACHATH (PU3HUECKUE SIBICHUS, IPUMEHSS TIOJTy4YeHHbIE
3HAHUS, PelaTh 3aJa4u, B TOM YHCJIe KaUeCTBEHHbIE U AKCIIEPUMEHTAIbHBIE.

[TprHIMNMAIBHO NEATENBHOCTHBIN XapaKTep JaHHOTO pasfieia peaau3yercs 3a C4ET TOro, yTo OOy4aroIlMecs BBINOIHSIOT 33aJaHMs, B

KOTOPBIX UM IIPEIIaracTcs:



Ha OCHOBE ITOJTYYEHHBIX 3HAaHUI PAaCIlO3HABATh U HAYYHO OOBACHATH (U3HUECKHE SABJICHUS B OKPY>KAIOIIIEH MPUPO/IC ¥ TIOBCETHEBHOM KU3HH;

HCITOJIH30BaTh HAyYHBIE METObI UCCIICIOBAHNS (PU3NUECKHUX SBJICHUN, B TOM YHCIIE JIJIS TIPOBEPKH THUIIOTE3 M MOJTYYCHHUS TCOPETUUCCKUX
BBIBOJIOB;

OOBSCHATh HAaydyHBIC OCHOBBI HAMOOJIee BAXKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJIOTHH, HAlPUMEpP, MPAKTHUYECKOTO HCIIOIH30BAHUS

Pa3JIMYHBIX KCTOYHHUKOB OHCPIMH HAa OCHOBC 3aKOHA IMPCBPAICHNA N COXPAaHCHHUA BCCX U3BCCTHBIX BUJ0OB OHCPIUU.



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

W3ydenue Gpu3nku Ha ypOBHE OCHOBHOTO O0IIET0 00pa30BaHMsI HAMPABIEHO HA IOCTHXKEHUE TMIHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX

O6paBOBaTCJ'II>HbIX PE3YyJIbTATOB.

B pesynprare u3ydeHus (QU3MKUM Ha ypOBHE OCHOBHOro o0IIero obpasoBaHus y oOyuaromierocs OyayT cOpMHUpOBaHBI CIEeIyIOLIHME

JIMYHOCTHBIC PE3YJIbTAThI B HaCTH!

. 1) maTpMoTN4€eCKOro BOCIIUTAHUS

o [J mposiBIIeHHE UHTEpeca K UICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKOM (pU3ruecKkoi HayKu;

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

. 2) rpa:kIaHCKOr0 M TYXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

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

MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

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

. 3) 3cTeTHYECKOr0 BOCTIUTAHMSI:

° (] BOCIpUSITHE ICTETUUECKUX KaueCTB (PM3HUECKOM HayKU: €€ TapMOHUYHOTO MOCTPOCHHMSI, CTPOTOCTH, TOYHOCTH, TAKOHHYHOCTH;

° 4) HEHHOCTH HAYYHOT'0 MO3HAHHUA:

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

BAKHEUIIIEH COCTABIIAIOLIEH KYJIbTYPHI;

o [l pa3BUTHE HAY4HOM JTI0003HATETLHOCTH, MHTEPECA K UCCIEI0BATEIbCKON ACATEIbHOCTH;

. 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 ] chopMHpPOBaHHOCTH HaBBIKA Pe(IICKCHH, IPU3HAHUE CBOETO MIPaBa Ha OMMOKY M TaKOT'0 K€ MpaBa y APYroro 4eaoBeKa;
. 6) TpyaoBOro BocnuTaHuUs:
o [] akTMBHOE ydYacTHE B PpEIICHHM INPAKTUYECKUX 33/7a4 (B paMKaxX CeMbH, OOpa3oBaTeNbHON OpraHW3aluH, TOpoja, Kpas)

TEXHOJIOTUYECKON U COLMANbHON HalpaBIE€HHOCTH, TPEOYIOLIUX B TOM YUCIIE U (PU3MUECKUX 3HAHUI;

o ] MHTEpeC K MPaKTUYECKOMY U3y4eHUI0 podeccuil, CBsI3aHHBIX C PU3UKOIL;
o 7) 3K0J10THYECKOr0 BOCTIMTAHUA:
o [ opueHTalMs HA TPUMEHEeHHEe PU3NYECKIX 3HAHUM I peleH s 3a]1a4 B 00JIaCTH OKPYXKAIOIIeH Cpeibl, IJIaHUPOBAHUS TTOCTYIKOB

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 IPH BBIOJHEHUU HUCCIEJOBAHUM U MPOEKTOB (DU3MUECKON HaNpaBIE€HHOCTH, OTKPBITOCTb

OIIBITY U 3HAHUAM APYTUX;

o (] MOBBIILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO e TeIbHOCTD;

. [ moTpe6HOCTh B ((OPMHUPOBAHUN HOBBIX 3HAHUI, B TOM yHucie (GOpPMYIUPOBATh UJIEH, IOHATHUS, TUIIOTE3bI O (PU3NYECKHX 00BEKTaX
U SIBJICHUSX;

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

o ) mIaHUpOBaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DPM3NYECKUX 3HAHMIA;

o [l cTpemiieHHE aHAJIM3UPOBATh U BBISBIISATH B3aMMOCBSI3U IPUPOABI, OOIIECTBA U AKOHOMHKH, B TOM YHCJE C HMCIIOJIb30BaHHEM

(hU3UYECKUX 3HAHUN;

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



METANPEAMETHBIE PE3YJIbTATbI

B pesynbraTe ocBOEHHUs MporpamMmsl 1o (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEero oOpa3oBaHus y oOydaromerocs OyayTr copMHpPOBAHEI
MeTanpeIMeTHbIe Pe3yJbTaThl, BKIIOYAMONIME IO3HABATEIbHBIC YHHBEPCAJIbHBIC y4eOHbIC NCUCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHbBIC
y4eOHbIe ICHCTBHUS, PEryJIITUBHbIC YHUBEPCAIbHbIC YUCOHBIC CHCTBUSL.

ITo3HaBaTeabHBIE YHUBEPCAJBbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble Jornyeckue gqeficTBUA:

. BBISIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE MIPU3HAKU OOBEKTOB (SABICHUN);

o YCTAHABIIMBATh CYIIECTBEHHBINM MPU3HAK KJIACCU(PHUKALIUU, OCHOBAHMS JUIsl 0000IIEHUS U CPAaBHEHUS;

. BBISIBJISITH 3aKOHOMEPHOCTH M IIPOTUBOPEUMS B pacCCMAaTPUBAEMBIX (aKTaX, TaHHBIX U HAOMIOJEHUSAX, OTHOCSIIUXCS K (PU3NIECKUM
SBJICHUSM;

. BBISIBJISITH IPUYUHHO--CIIEJICTBEHHBIE CBSA3H MPU M3YUEHUU (PU3UUYECKUX SBJICHUHN U MPOIECCOB, J€JIaTh BHIBOJBI C UCIOIb30BaHUEM

JeTyKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUH, BBIABUTaTh TUIIOTE3bI O B3aUMOCBA3X (PM3MUECKUX BEIINUMH;

. CaMOCTOSITENIbHO BBIOMPATh COCO0 pelieHus: yaeOHol gu3ndeckoi 3aaun (CpaBHEHHE HECKOJIBKUX BapUAaHTOB pEIICHUs, BHIOOD
HaunboJee MOAXO/AIIEro C YU€TOM CaMOCTOSITENIEHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

o HCII0JIb30BaTh BOIPOCH! KaK MCCIIEN0BATENbCKUII HHCTPYMEHT MO3HAHMS,

L4 ONpoOBOAUTH IO CAMOCTOATCIIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECIOKHBIN (I)I/IBI/I‘-IGCKI/II\/JI SKCIICPUMCHT, HEOO0JIBIIIOE HUCCIICOOBAHUC

(U3UYECKOTO SIBICHUS,



° OLCHUBATh HA MPUMCHUMOCTDb U JOCTOBCPHOCTH HH(bOpMaI_[I/IIO, MOJIYYCHHYIO B XOAC UCCICAOBAHUA UJIN OKCIICPUMCHTA,

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

o MIPOrHO3UPOBATh BO3MOKHOE JTaIbHEHIIee pa3BUTHE (PU3NUECKHUX MPOLECCOB, & TAKXKE BBIABUTATH MPEANOIOKEHHS 00 UX Pa3BUTHU
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 (pu3uvecKoi 3a1a4u;

° aHATM3UPOBATh, CUCTEMATH3MPOBATh U HHTEPIIPETUPOBATH HH(POPMAIIHMIO PA3INYHBIX BUJOB U ()OPM IMPEICTABICHHUS,;

° CaMOCTOSITENIPHO BBIOMPATh ONTHMAJIbHYIO (GOpPMY TpeacTaBieHUs HHGOpPMAMM W WUIFOCTPHPOBATH pEIIaeMbIe 3aa4yH
HECJIOKHBIMU CXEMaMH, AMarpaMMaMi, HTHOU rpaduKoi U X KOMOMHALIUSAMHU.

KoMMmyHuKaTHBHBIE YHHBepcaabHbIe YueOHbI€ e CTBHUS:

. B X0/I¢ OOCYXJeHUs yudeOHOTO MaTepHalia, pPe3yJbTaToB JaOOPAaTOPHBIX pabOT M TMPOEKTOB 3aJaBaTh BOIPOCHI MO CYIIECTBY

O6C}’)KI[8.€MOI>1 TEMbI U BbICKA3bIBATh UJICH, HALICJICHHBIC HA PCIICHUE 3a/1a4d U IMOAACPIKAHUC OJ1aroxeaaTeIbHOCTH O6IJ_ICHI/I$I;

° COITOCTABJIATH CBOU CYXKIACHUSA C CYXKICHUAMUA JPYIrUX YYACTHHUKOB JUaliora, O6HaPY)KI/IBaTB pPasiiniue U CXoACTBO HOSHHHﬁ;

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

. MyOJIMYHO MPEACTABIATh PE3YIbTAThl BHIMOIHEHHOTO (PU3UYECKOTO OMBITA (IKCIIEPUMEHTA, UCCIIeI0BAaHuSs, IPOEKTA);

o MOHMMaTh U HCIOJB30BaTh NMPEUMYIECTBA KOMAHAHON M MHIMBUAYAJIbHOW pabOTHI MpPU PEUIEHHH KOHKPETHOH (u3nueckon
POOJIEMBI;

o NPUHUMATh €I COBMECTHOH NEeSATETbHOCTH, OPraHU30BBIBATh JIEHCTBHUA MO €€ MOCTHIKEHUIO: pacHpeAessaTh POJiH, 00CYXIaTh

MIPOIIECCHI U PE3YJIBTaThl COBMECTHOM pabOThI, 000011aTh MHEHUST HECKOJIBKUX JIIOJICH;
o BBITOJIHATEH CBOKO YaCTh PA0OTHI, JOCTHTasi KAYECTBEHHOTO pe3yabTaTa Mo CBOEMY HAIIPABICHHIO M KOOPIUHHUPYS CBOU JACHCTBUS C

APYTUMH YJI€HAMHU KOMaHbI;



o OLIEHMBATh KAa4yeCTBO CBOETO BKJIAJa B OOUIMI MPOAYKT MO KPHUTEPHUSM, CAMOCTOSTEIHHO CPOPMYIMPOBAHHBIM YYaCTHUKAMU

B3aWMOJIEVCTBUS.

PeryasiTuBHbIe YHHBEpPcaJIbHbIe YUeOHbIE 1eliCTBHUS

Camoopranusauus:
. BBISIBIISATH TIPOOJIEMBI B )KM3HEHHBIX M YU€OHBIX CHTYalUsX, TPEOYIOUINX IS peIieHus (PU3HUeCKUX 3HAHHIA;
. OpUEHTHPOBATHCS B PA3JIMUYHBIX IOAXO0JAX MPUHATUS pelIeHUuN (MHAMBUIYaJbHOE, NMPHUHATUE DPELIEHUS B TIPYIIE, MPUHATUE

pelIeHni rpynmnon);

o CaMOCTOSITEJILHO COCTABIISITh AJITOPUTM pellieHns (PU3HUecKOl 3a7jaun WK IIJIaHa UCCIIeI0BaHUs C YUYETOM UMEIOLINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATH IIpeijlaraéMble BApUaHThl PELICHMUI;

. JienaTh BbIOOp M OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CﬂMOKOHTpOJIb, IMOLIHMOHAJILHBIA HHTEJLJIEKT:

o JIaBaTh aJICKBaTHYIO OLICHKY CUTYalllX U IIpeJIaraTh IUIaH €€ N3MEHEHUS,
. OOBSACHATH MPUYNHBI JOCTHKEHUS (HEAOCTHXKEHHUS) pe3y/IbTaTOB ACSITEILHOCTH, AaBaTh OLEHKY IPUOOPETEHHOMY OIIBITY;
. BHOCHUTBH KOPPEKTHUBBI B ACATEIBHOCTD (B TOM YHCJIE B XO/] BBINOJIHEHUS (PU3NYECKOT0 UCCIIE0BAHUS WIIM MPOEKTA) HA OCHOBE HOBBIX

0OCTOSITENTLCTB, U3MEHUBIINXCS CUTYAIUil, YCTAHOBJICHHBIX OIMIMOOK, BOSHUKIINX TPYIHOCTEH;

o OLICHUBATb COOTBETCTBUE PE3YJILTATA LIEIIU U YCIOBUSM;

. CTaBUTH ce0sl HA MECTO APYToro YeI0BeKa B X0/1€ CIIOpa WM AUCKYCCUU Ha HAYYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHHS U JIOTUKY
ApYTOoro,

. MPU3HABATH CBOE MPABO Ha OIIMOKY MPH PEUICHUH (PU3MUECKUX 33/1a4 WIM B YTBEP)KICHUAX HA HAYyYHBIC TEMBl U TaKOE XKe MPaBoO

JPYyTOro.



INPEJIMETHBIE PE3YJIBTATbBI

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

o WCIIOJIB30BATh MOHATHUS: (PU3NIECKHUE U XUMUUYECKHE SBJICHHS, HAOIOICHHUE, IKCTIEPUMEHT, MOJIeITb, TUIIOTE3a, EAMHUIIBI (PU3HMYECKIX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMsI BellecTBa (TBEpHOE, KHUJKOE, ra3zoo0pa3zHOe), MEXaHWYECKOe JBUKEHHE (paBHOMEpPHOE,
HEpaBHOMEPHOE, IPSIMOJIMHEHHOE), TPAEKTOPUS, PaBHOAEHCTBYIOIAs cuila, Aedopmarus (ynpyras, aacTu4eckas), HeBECOMOCTh, COOOLIAIOINECS
COCYJIbI;

. pasnuuath sBiaeHus (qudQy3us, TENIoBOe IBHKEHHE YACTHUI] BEIECTBAa, PAaBHOMEPHOE JBI)KEHUE, HEPABHOMEPHOE IBH)KEHUE,
MHEepLMs, B3aUMOJICHCTBHIE TEJI, pABHOBECHE TBEPBIX TEJI C 3aKPEIUIEHHON OCBhIO BpallleHUs], llepeiadya JaBIeHUs TBEPAbIMU TEIaMU, KUAKOCTIMU
U razamu, atMoc(epHoe JaBjieHue, IUIaBaHue Tell, MPEeBpaIleHNs] MEXaHUYECKOW PHEPrUH) MO ONMHUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SBICHUE;

o pacrno3HaBaTh MPOSIBICHNUE N3YUYEHHBIX (PU3MUECKUX SBJICHUH B OKPY’KAIOLEM MHUPE, B TOM 4YHclie (PU3HUECKUe SBJICHUS B IPUPOJIE:
IIPUMEPBl ABUKEHMSI C Pa3IMYHBIMH CKOPOCTSMHU B JKMBOH M HEKHMBOM INPUPOAE, AECUCTBHE CHJIbl TPEHUS B NPUPOJE U TEXHUKE, BIHSHUE
aTMoc(hepHOro JaBJIeHUs Ha )KUBOW OPraHU3M, IUIaBaHUE PHIO, phlYaru B TeJe YelI0BeKa, IPU TOM MEPEBOJUTH MPAKTUUECKYIO 3a/1a4y B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKHU) (PU3NYECKUX SBIICHUII;

o OINMCHIBATh HM3YYEHHbIE CBOMCTBA T€l W (PU3WYECKUE SBJICHUS, HCIOJIb3YS (PU3NYECKHE BETUYMHBI (Macca, 00BbEM, IUIOTHOCTH
BEIIECTBA, BPEMS, IIyTh, CKOPOCTh, CPENIHSSA CKOPOCTh, CHJIA YIIPYTOCTH, CHJIA TSKECTH, BEC TeJla, CUiIa TPEHHUs, AaBlIeHHe (TBEPOro Tela, )KUIKOCTH,
rasa), BHITAJIKMBAIOIIAs CHJIa, MEXaHWYecKas paboTa, MOIIHOCTh, IJIEYO CHJIbI, MOMEHT CHJIbI, KO3()(DUIMEHT MOJIE3HOTO IeHCTBUS MEXaHU3MOB,

KHHCTHYCCKAad U IIOTCHIUAJIbHAaA 3Hepr1/151), IIpu ONMCaHWU MPABUIILHO TPAKTOBATH (bH3PI‘-ICCKHﬁ CMBICJI UCITOJIb3YCMBIX BCJIMYNH, UX 0003HaYEHUT



U €IMHULB] PU3MUECKUX BEJIUYMH, HAXOAUTh (POPMYIIbl, CBA3BIBAIOILME JAHHYIO (PU3NYECKYIO BEJIMUUHY C IPYTMMHU BEJIMUYMHAMMU, CTPOUTH I'papUKu
U3YyUEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

o XapaKTepu30BaTh CBOMCTBA Tell, (PU3MUECKUE SIBICHUS M MPOLIECCHI, UCIONb3Ys MPaBUiIa CIOXKEHHUs cui (BIOJIb OJHON HPSIMOIl),
3akoH ['yka, 3akoH Ilackans, 3akoH ApxuMmesna, NpaBWIO paBHOBecHs pblyara (0J0Ka), «30JI0TOE€ IPABMIIO» MEXAHUKH, 3aKOH COXpPaHEHHs
MEXaHUYECKOH SHEPTHH, TIPU 3TOM JaBaTh CIIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3aIMCHIBATh €0 MAaTEMaTHYECKOE BBIPAKEHUE,

o OOBSICHATH (PU3MUYECKHE SIBJIECHUS, IIPOLIECCHl U CBOMCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE CUTyallUi NMPaKTUKO-OPUEHTUPOBAHHOTO
XapakTepa: BbIABIATh IPUUUHHO--CJIEICTBEHHBIE CBSA3H, CTPOUTHh O0BsICHEHUE U3 1—2 JOrM4ecKuX 1IaroB ¢ onopoi Ha 1—2 M3y4eHHBIX CBOICTBa
(bu3nvecKux sIBICHUH, GPU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

o pemaTth pacuéTHble 3a7auu B 1—2 AEHCTBUS, HCIONB3Ys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIONINE (PH3NUECKUE BEIUYMHBI: HA OCHOBE
aHaJM3a YCJIOBHS 3a/lauM 3alluChIBaTh KPAaTKOE YCIIOBHE, MOJCTABIATh (PU3MUECKUE BEIMUMHBI B (OPMYIBI U MPOBOJUTH PACU€Thl, HAXOJIUThH
CIpaBOYHbIE JaHHBIE, HEOOXOAUMBIE ISl PELICHUs 3314, OLICHUBATh PEATUCTUYHOCTh MOJIyYeHHON (PU3HMUECKON BETUYNHBI;

o pacrio3HaBaTh MpPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIM (PU3MUECKUX METOJOB, B ONMMCAHUU MCCIIEJOBAHUS BBIACIATDH
IpoBepseMoe MPEANoI0KeHne (TUIOTE3Y), pa3anyaTh U HHTEPHIPETUPOBATh MOJYyYEHHbIH pe3yabTaT, HaXOIUTh OIMIMOKU B XOJ€ OIbITA, AeaTh
BBIBOJIBI 110 €T0 pe3yJIbTaTaM;

. MPOBOJIUTH ONBITHl MO HAOMIOAEHUIO (U3UYECKUX SBICHUH WM (U3UUECKUX CBOHCTB Tel: (HOpMYyIHpOBATh MpOBEpsSEMbIe
MIPEIIOJIOKEHNSI, COOMpaTh YCTAHOBKY M3 MPETIOKEHHOTO0 000pYA0BaHNUS, 3alIMChIBATh X0/1 ONbITa U (POPMYIHPOBATH BHIBObL;

J BBINOJIHATH MPSAMbIE U3MEPEHHSI PACCTOSHUS, BPEMEHH, MaccChl Tesa, 00b&Ma, CUIIbI U TEMIIEPATyPhI C UCIIOJIb30BAaHHEM aHAIOTOBBIX
1 U pOBBIX MPUOOPOB, 3aMMUCHIBATH MMOKA3aHUS TPUOOPOB C YIETOM 3aJaHHON a0COFOTHOM MOTPEITHOCTH U3MEPEHHUI;

. MIPOBOJNTh HCCIIEJOBAaHHE 3aBUCHMOCTH OJIHOM (hM3MUECKON BETUYMHBI OT JPYrod € HCIOJb30BAaHUEM IMPSIMBIX H3MEpPEHUI
(3aBUCUMOCTH ITYTH PAaBHOMEPHO JIBIIKYILETOCS Tejla OT BPEMEHHU JIBU)KEHUS TeJla, CUJIbI TPEHUSI CKOJIbKEHMsI OT Beca Teja, kayecTBa o0paboTKu
IIOBEPXHOCTEH TEJ M HE3aBUCHUMOCTH CWJIBl TPEHHS OT IUIOLIAJM CONPUKOCHOBEHHUS TEJ, CHJIBl YIPYrOCTH OT YAJUHEHUS TPYKUHBI,

BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa NOrPYKEHHON YaCTH Tella ¥ OT IUIOTHOCTH JKUAKOCTH, €€ HE3aBUCUMOCTH OT TNIOTHOCTH Tella, OT TIyOHHbI, Ha



KOTOpPYIO TOTPYKEHO TEeJO, YCJIOBHM IJIaBaHUS TeJ, YCJIOBUH paBHOBECHs pbluara M OJIOKOB), y4acTBOBaTh B IUIAHUPOBAHUU Y4€OHOTO
UCCIIEIOBaHMs, COOMpPATh YCTAHOBKY W BBINOJHATH H3MEPEHUS, CleAyd MNPeAJIOKEHHOMY IUIaHy, (DUKCHUpPOBaTh pPE3yIbTaThl MOJYUYEHHOM
3aBUCUMOCTHU (1)I/I3I/I‘-IGCKI/IX BCJIMYHH B BUJC IMPCATIOKCHHBIX Ta6JII/IL[ n Fpa(l)I/IKOB, ACJIaTh BIBOALI 110 PE3YyJIibTaTaM UCCICAOBAHU,

o MPOBOANTH KOCBEHHBIE H3MEpeHMs] (M3UYECKUX BEIMYMH (IUIOTHOCTH BEUIECTBA KHUAKOCTH W TBEPAOrO Tela, CUiIa TPEHUs
CKOJIBKCHUSA, NaBJICHUC BO3/1yXad, BhITAJIKMBAION[as Cuia, HGfICTBYIOHIaSI Ha HOpr)KéHHOG B XKHUJKOCTH T€JIO, K03(1)(1)I/IIII/I€HT IIOJIC3HOI'O ﬂCﬁCTBHﬂ
MIPOCTBIX MEXAHU3MOB), CIEIysl MPENJIOKEHHOM HHCTPYKLUMHU: NPU BBINOJIHEHUHM H3MEPEHUH COOUpPATh IKCHEPUMEHTAIbHYIO YCTaHOBKY M
BBIYUCIISATH 3HAYEHHE NCKOMOW BETTUYHHBI;

. COOJTFOIATh MPaBUIJIA TEXHUKHM 0€30IIaCHOCTH MPU padoTe ¢ JIaOopaTOPHBIM 000PYAOBAHUEM;

° YKa3bIBaTh MPUHIIMIEI JCHCTBUS MPHOOPOB U TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, JTUHAMOMETP, COOOIIAIOIIUECS COCY/IBI,
OGapomeTp, phluar, MOJABMKHBIN U HEMOIBHKHBIN OJIOK, HAKIIOHHAS TUIOCKOCTb;

. XapaKTepu30BaTh IPUHIIUIIBI IEUCTBUS U3yYEHHBIX TPUOOPOB U TEXHUUECKHUX YCTPOHCTB C ONOPOI HA UX ONMUCAHUS (B TOM YHUCIIE:
MOAIIUITHUKY, YCTPOHCTBO BOJOMPOBO/IA, THAPABINYECKUIN TIPecc, MAaHOMETp, BBICOTOMED, MOPIIHEBOI HACOC, apEOMETp), UCTONb3ys 3HAHHS O
CBOMCTBaxX (PM3MUYECKUX SIBICHUU U HEOOXOAMMBIE (PU3NUECKUE 3aKOHBI, U 3aKOHOMEPHOCTH;

o MPUBOJIUTH IPUMEPHI (HAXOAUTH HH(OPMALIUIO O TPUMEpaX) MPAKTHUECKOTO UCTIONB30BaHuUs (PU3MUECKUX 3HAHUI B TIOBCETHEBHOM
KU3HU Ui obecriedeHusi 0€30MacHOCTU NP OOpallleHHH ¢ MPUOOpPaMH M TEXHHUUYECKUMH YCTPONUCTBAMHU, COXPAHEHUS 3JI0POBbS U COOIIOICHHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAFOIIEH cpere;

o OCYIIECTBISATH OTOOpP MCTOYHHKOB HH(poOpMAIu B MHTEpHETE B COOTBETCTBHM C 33J[aHHBIM IOMCKOBBIM 3allPOCOM, Ha OCHOBE
NMCHOIIUXCA 3HaHUU U HyTéM CpaBHCHHA Pa3JIMYHBIX HCTOYHHUKOB BBIACIIATH I/IH(bOpMaI_[I/IIO, KOTOpas ABJIACTCA HpOTHBOpG‘-IHBOfI WJIA MOYET OBITH
HEJI0CTOBEPHOM;

. WCIOJIb30BaTh MPU BBIMOJIHEHUH YYEOHBIX 3a/laHUl HAYYHO--TIOMYJIIPHYIO JIUTEPATypy (PU3NYECKOTO COJEp)KaHHs, CIPaBOUYHbBIE

MaTepHalbl, pecypchl cetu IHTepHeT, BiIaaeTh NpuéMaMy KOHCIIEKTUPOBAHMSI TEKCTa, MpeoOpa3zoBaHus MH(YOPMAIIMH U3 OHOM 3HAKOBOW CUCTEMBI

B IPYTYIO,



o co3/laBaTh COOCTBEHHBIE KPATKUE MUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2—3 HMCTOYHHMKOB HMH(pOpMAIuu (Gpu3nyeckoro
COZIepKaHusl, B TOM YMCIIE MyOIMYHO AeNaTh KpaTKUEe COOOIICHHUS O pe3yibTaTax MPOEKTOB WM Y4eOHBIX HCCIEIOBAHUMN, P 3TOM IPaMOTHO
UCIOJIb30BaTh U3yUEHHBIN MOHATUIHBIN annapaT Kypca GU3NKH, COPOBOXK/IAaTh BHICTYIUIEHUE IIPE3CHTALIUCH;

o IIPU BBITMOJIHEHUH Y4EOHBIX IMPOEKTOB U MCCIIEOBAHUIN pacrpeiessTh 00S3aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABJICHHBIMU
3aJjauaMM, CJIEAUTh 3a BBIOJHEHHMEM IUIaHAa ACUCTBUI, aJeKBaTHO OLIEHMBATh COOCTBEHHBIN BKJIAJ B JAEATEIBHOCTb TPYIIBI, BBHICTpaUBATh
KOMMYHHUKAaTHBHOE B3aUMOJCHUCTBUE, YYUTHIBASI MHEHUE OKPYKAFOIIUX.

K xonmy oOyuenus B 8 kjacce mpeaMeTHbIC pe3ybTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaTh C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS
YMEHHUI:

. HCII0JIb30BaTh MOHATUS: Macca U pa3Mepbl MOJIEKYJ, TEINIOBOE JBUKEHHE aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BELIECTBA,
KpUCTaJNINYeCKUe U aMOp(HbIe TeNla, HACHIIEHHBI 1 HEHACBIIEHHBIN Nap, BIaXKHOCTh BO3J]lyXa, TeMIIepaTypa, BHYTPEHHSS SHEPIHsl, TEMIO0BOI
JIBUTaTeNlb, JJIEMEHTAPHBINA SJEKTPUUECKUN 3apsi, DJIEKTPUYECKOe I0Jie, MPOBOJHUKUA M IMIJIEKTPUKH, MOCTOSHHBIA HJIEKTPUYECKHH TOK,
MarHMTHOE I0JI€;

o pas3nuyath siBJIEHUS (TEIUIOBOE pacIliipeHue U cxkaTue, Terionepeaya, TemioBoe paBHOBECHE, CMauMBaHUE, KAITMIISIPHBIE SIBIICHUS,
ucnapeHue, KoHAeHcalus, MIaBjIeHne, KpucTaiau3anus (0TBepAeBaHNe), KUIIEHUE, Terionepeaaya (TerionpoBOAHOCTh, KOHBEKIUS, U3Ty4eHUE),
ANIEKTpU3alUs TeJl, B3aUMOJAEUCTBUE 3apsA0B, JEUCTBUS 3JIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHME, B3aMMOJIEWCTBHE MAarHUTOB, JeHCTBHE
MarHuTHOTO TOJI HAa TPOBOJHMK C TOKOM, 3JEKTPOMAarHUTHAs WHAYKIHUS) MO ONMUCAHMIO MX XapaKTEPHBIX CBOHCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

o pacro3HaBaTh MPOSBICHNUE U3YYEHHBIX (PU3NYECKUX SIBICHUM B OKPYXKAIOIIEM MUpPE, B TOM YHcie (PU3UUYECKHEe SIBJICHUS B IPUPOJIE:
MOBEPXHOCTHOE HATSDKEHHE U KalWIUISPHBIC SIBJICHUS B MPUPOJE, KPUCTALIBI B Mpupoje, uznydenue CosHia, 3aMep3aHue BOJI0EMOB, MOPCKHE
Opu3bl, 00pa3oBaHKE POCHI, TyMaHa, UHEs, CHETa, SJEKTPUUECKUE SBJICHUS B aTMocdepe, IEKTPUUECTBO JKUBBIX OPraHU3MOB, MAarHUTHOE I10JIE
3emiu, Ipeid MosrocoB, poJib MArHUTHOTO MOJIA JUIs )KU3HU Ha 3eMJle, MOJIAPHOE CUSTHUE, ITPU 3TOM IEPEBOAUTH IPAKTHUECKYIO 337auy B yUEOHYIO,

BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKHM) (PU3NIECKUX SBIICHUI;



o OIMCHIBATh M3YYEHHBIE CBOMCTBA TN U (PU3UUECKUE SIBJICHHUS, UCHOJIB3Ys (PU3MUECKUE BEIWYHMHBI (TeMIepaTypa, BHYTPEHHSSA
SHEPTHsl, KOJUYECTBO TEIUIOTHI, yeIbHas TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTA IUIaBJICHHS, Y IelIbHas TeIUI0Ta IapooOpa3oBaHus, Y eJIbHas
TEIUIOTA CrOPaHUs TOIUIMBA, KO3(DPULMEHT MM0JIe3HOro 1eHCTBUS TEIUIOBON MAIllMHbI, OTHOCUTEIIbHAS BIAXHOCTh BO3]lyXa, JIEKTPUUECKUH 3apsi],
CHJIa TOKa, IEKTPUUECKOE HANPSHKEHUE, CONTPOTUBIIEHUE ITPOBOIHUKA, YIE€IbHOE CONPOTUBIICHNE BEIECTBA, pad0Ta U MOIIHOCTb AJIEKTPUUYECKOTO
TOKa), TIPY ONHMCAHUHU TMPABHILHO TPAKTOBATh (PM3WYECKHN CMBICI HCIIOJIB3YEMbIX BEIMYMH, 0003HAYCHHUS W €IUHHIBI (PU3NYECKUX BEIUYHH,
HaXOJUTh (OPMYIIBI, CBS3BIBAIONINE NAHHYIO (DU3MUYECKYI0 BEIMYUHY C APYTUMH BEJIMYMHAMH, CTPOHUTH Ipa)MKd WM3YUYEHHBIX 3aBHCHMOCTEH
(bU3NYECKUX BEJTNYUH;

o XapaKTepu30BaTh CBOMCTBA TeJI, PU3NUECKUE SBJICHUS U IIPOLIECCHI, UCII0NIb3YsI OCHOBHBIE MOJIO0KEHUS MOJIEKYIISIPHO--KUHETHUECKOI
TEOPHUH CTPOEHUS BELIECTBA, IPUHLUII CYNIEPIIO3ULIMHU MOJIeH (Ha KaYeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsijia, 3akoH OMa Ui y4acTKa IelH,
3akoH Jlxoyns—JIeHIa, 3aKOH COXpaHEHUs! PHEPTUH, MPU TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3alMCBhIBATh €0 MaTeMaTHYeCKOe
BBIPAXCHHUE;

. OOBSICHATH (PU3UUECKHUE MPOLIECCHI U CBOWCTBA TEJI, B TOM YHCIIE U B KOHTEKCTE CUTYAIMi MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JTOTMYECKUX 1IaroB ¢ OMopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (PU3HUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

o pemars pacué€THble 3a7aud B 2—3 AEWCTBUS, UCIONIb3Ys 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE (PU3NYECKUE BEIMUYMHBI: HA OCHOBE
aHaJM3a yCJIOBUS 3aJjaud 3allMChIBaTh KPAaTKOE YCJIOBUE, BBIABIATH HEJOCTATOK JAHHBIX JUIS PEIICHHs 3a/a4M, BHIOUPATh 3aKOHBI U (POPMYIIBI,
HE00XO0AUMBIE IS €€ pelIeHHUs], TPOBOAUTH PACUEThl M CPAaBHUBATDH MOJYyYEHHOE 3HaYeHHE (PU3NUECKOM BETMUUHBI C U3BECTHBIMU JIaHHBIMU;

o pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO DPELIMTh MPHU MOMOIIM (PU3HYECKHX METOAOB, HCIOJIb3Ysl OMMCAaHHUE HCCIIEAOBaHMUS,
BBIIEIIATH IIPOBEPSIEMOE IIPEAIION0KEHNE, OLIEHUBATh IIPABUIILHOCTD MOPSAIKA IPOBEAEHUS UCCIEA0BaHNUs, 1EaTh BbIBOBI;

. MIPOBOJIUTH OMBITHI 110 HAOMIOJEHUIO (PU3UUECKUX SIBICHUH WU (U3NYECKUX CBOWCTB TeJ (KalMWJUIIpPHBIC SIBICHUS, 3aBUCUMOCTD
JaBJIEHUsT BO3QyXa OT ero o0bEMa, TeMIepaTypbl, CKOPOCTH IpOLECCa OCTHIBAaHMS W HAarpeBaHUs IPU HM3JIyYE€HUM OT LBETa H3JIydarolien

(moromaronei) MOBEPXHOCTH, CKOPOCTh HCIAPEHHs] BOABI OT TEMIIEPATyphl KUIAKOCTH W IUIOMIAAN €€ MOBEPXHOCTH, DJEKTPU3alus Tel U



B3aUMOJICHCTBHE AJICKTPUYCCKUX 3apsI0B, B3aMMOJICHCTBHE IMOCTOSHHBIX MAarHUTOB, BH3yaIM3alldsl MAarHUTHBIX TOJIEH MMOCTOSIHHBIX MAarHUTOB,
JEWCTBUSI MArHUTHOTO TT0JISI HA IIPOBOJHUK C TOKOM, CBOWCTBA JIEKTPOMArH1Ta, CBOMCTBA AJICKTPOABHUIaTENs IOCTOSIHHOTO TOKA): POPMYIUPOBAThH
MIPOBEpsieMbIC TIPEITOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000PYAOBaHNUS, OMMCHIBATEH X0/ ONBITA U JOPMYITUPOBATEH BHIBO/IBI,

o BBINOJIHATH MPSIMbIE U3MEPEHUST TEMIIEPATyPhl, OTHOCHTEIBHON BIQXKHOCTH BO3/yXa, CHIIBI TOKA, HAIIPSHKEHUS C MCITOJIb30BAaHHEM
aHAJIOTOBBIX PUOOPOB M JATYUKOB (PU3MUECKUX BEIWYHMH, CPABHUBATH PE3YJIbTAaThl U3MEPEHUH ¢ yUETOM 3a1aHHON aOCOMIOTHON MOTPEIIHOCTH;

o MPOBOJIUTh HCCIICIOBAaHHE 3aBUCHMOCTH OJHON (DU3NYECKOH BEIMYMHBI OT JPYrOd C HCIOJIb30BAHUEM MPSIMBIX H3MEPCHUN
(SaBI/ICI/IMOCTL COIIPOTUBJICHUA MMPOBOAHUKA OT €ro JJIMHBI, INIOMAAN ITOIICPCYHOI0 CCYCHHA U YACIBbHOI'0 COIMPOTHUBIICHUS BCIICCTBA ITPOBOJAHMKA,
CHJIBI TOKA, WAYILIErO 4Yepe3 MPOBOJHUK, OT HANPSDKEHUS HA MPOBOJHHUKE, MCCIEIOBAHHE IMOCIICIOBATEIBHOIO M MApalICIbHOTO COCTUHCHUN
MIPOBOJIHUKOB): TUIAHUPOBATh HCCIICOBAHUE, COOMPATh YCTAHOBKY W BBINOJIHATh W3MEPCHUs, CIENys MPEIJIOKCHHOMY IUIaHy, (UKCHPOBAThH
PE3yNbTaThI MOJIYYEHHOM 3aBUCUMOCTHU B BUJIE Ta0OIHIl U TpadUKOB, AeNaTh BBIBOABI IO Pe3yIbTaTaM HCCIEI0BaAHUS;

o MPOBOANTH KOCBEHHBIE U3MEPEHUsI (PU3MUECKUX BeNUYHH (yIeIbHAas TETUIOEMKOCTh BEUIECTBA, COMPOTHUBIIEHUE MPOBOHUKA, paboTa
Y MOIIHOCTb AJIEKTPUYECKOTO TOKA): MJIAHUPOBATh U3MEPEHHUS, COOMPATH SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAYs MPEI0KEHHON HHCTPYKLIUH, U
BBIYUCIIATH 3HAYCHHUEC BCIIMYUHBI,

. coOJro1aTh MpaBUiia TEXHUKK 0€30MacCHOCTH MpU padboTe ¢ J1adopaTopHBIM 000pYAOBaHHUEM;

o XapaKTepU30BaTh MPHUHIIUIIEI AICUCTBUS H3yYEHHBIX TPHOOPOB U TEXHUUECKUX YCTPOUCTB C OMOPOI Ha UX OMUCAHUS (B TOM YHUCIIE:
CUCTEMA OTOINICHUA OTOMOB, TUTPOMETpP, IMapoBad Typ6I/IHa, aMIIEpMETpP, BOJIIBTMETP, CUETUYNK SHCKTqueCKOﬁ OHCPIruM, JJICKTPOOCBCTUTCIILHEIC
MpUOOpPKI, HarpeBaTeIbHBIC IEKTPONPUOOPHI (MPUMEPHI), MIEKTPUUECKUE MPEIOXPAHUTENN, IIEKTPOMATHUT, AJIEKTPOJBUTATEIh MOCTOSHHOTO
TOKa), UCIIOJIb3Ysl 3HAHUS O CBOMCTBAX (PM3NYECKUX SBICHUI 1 HEOOXO0IMMBbIe (PU3MUECKHE 3aKOHOMEPHOCTH;

. pacro3HaBaTh MIPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTEIbHBIE IPUOOPHI IO CXEMaM U CXEMaTHYHBIM PUCYHKaM (3KUKOCTHBIN
TEPMOMETP, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATEIh BHYTPEHHETO CTOPaHHUS, DJIEKTPOCKOI, PEOCTaT), COCTABISATh CXEMBI AJICKTPUUYCCKUX

ueneﬁ C IMOCJICAOBATCIIbHBIM M IMapaJlJICJIbHBIM COCIUHCHUEM 3JICMCHTOB, pPa3jindas YCIOBHBIC 0003HaYEHMS JIEMEHTOB OJICKTPUICCKUX ueneﬁ;



. MPUBOANUTH IPUMEPHI (HAXOAUTh HH(OPMAIHIO O IPUMEPAX ) MPAKTUYECKOTO HCIIOJIb30BAaHMS (PU3MUECKIX 3HAHUH B TOBCETHEBHOM
KU3HH JUIs obecrieueHusi 0€30IacHOCTH NpU OOpAIIeHUH ¢ MPUOOpaMU M TEXHUYECKHUMHU YCTPOHCTBAMHU, COXPAHEHHS 3JI0POBbS U COOIIOICHHS
HOPM DKOJIOTHYECKOTO MOBEJCHHS B OKPYKAIOIIEN CPEE;

o OCYILIECTBIATH MOUCK MHPOpPMALUU (HU3UYECKOTO cozepkaHus B MIHTepHETe, HA OCHOBE MMEIOIIUXCS 3HAHUN U MYTEM CpaBHEHHUS
JIONOJTHUTEIbHBIX UCTOUHUKOB BBIACIATH HH(OPMALINIO, KOTOPAs ABJISETCA IPOTUBOPEUMBOM UM MOKET OBITh HEIOCTOBEPHOM;

. UCIOJb30BaTh NP BHIIOJIHEHUN YYEOHBIX 33JaHUN HayyHO--MIONYJSPHYIO JUTEPAaTypy (PU3HUYECKOrO COAEp)KaHUs, CIPaBOYHBIE
MaTepHalbl, pecypchl ceTu IHTepHeT, BiaieTh NpuéMaMy KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHus HH(OPMAIMK U3 OTHOW 3HAKOBOM CUCTEMBI
B IPYTYIO,

o co3/laBaTb COOCTBEHHBIE IMCbMEHHBIE M KpaTKUE YCTHBIE COOOLIeHMs, 0000mias MHMOPMAIUMI0 U3 HECKOJIBKUX HCTOYHUKOB
(u3NYECKOTO coAepkKaHHs, B TOM YHCIIEe MyOJINYHO MPEACTaBIATh PE3yNbTaThl MPOESKTHOM WIIM MCCIEA0BATENbCKOW JESTENbHOCTH, IPU ITOM
IPaMOTHO UCHOJb30BaTh U3yYEHHBIH MOHATUMHBIN anmnapar Kypca (pU3uKH, COITPOBOXKAATh BBICTYIUICHUE MTPE3EHTALUEH;

. IpU BBINOJHEHUH YYEOHBIX IMPOEKTOB M HCCIENOBAaHMM (U3NYECKUX MPOLECCOB paclpeAensiTh O05S3aHHOCTH B TIpyIIe B
COOTBETCTBUM C IIOCTABJICHHBIMM 3aJadaMH, CJICIUTH 3a BBIIOJHEHHEM IUIaHA JEHCTBHUM M KOPPEKTHPOBATH €ro, aJEeKBAaTHO OLICHUBATH
COOCTBEHHBIN BKJIAJl B I€ATEIILHOCTh TPYIIIBI, BBICTPAaUBaTh KOMMYHUKAaTUBHOE B3aUMOACHCTBUE, IPOSIBIISS TOTOBHOCTh pa3peuaTh KOH(JIUKTHL.

K koHiy oOyueHust B 9 kJiacce rpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)xarh C(OPMHUPOBAHHOCTH Yy O0YYarOIIUXCS
YMEHUU:

. HCIIONB30BaTh IIOHATHUA: CUCTEMa OTCYETA, MATEpUalbHas TOYKA, TPACKTOPHUSA, OTHOCUTEJIBHOCTH MEXaHUYECKOIO JABUKCHUS,
nedopmanus (ynpyrasi, IUIaCTUYECKas), TPEHUE, LEHTPOCTPEMUTENIBHOE YCKOPEHUE, HEBECOMOCTh M NMEPErpy3Kd, LIEHTP TSHKECTH, aOCOIOTHO
TBEPJIOE TEJO, WLEHTP TSKECTH TBEPAOrO Teja, pPAaBHOBECHME, MEXaHMYECKHME KoyieOaHWs M BOJHBI, 3BYK, HHQPa3BYyK M YIbTPa3BYK,
9JIEKTPOMArHUTHBIE BOJHBI, IIKala 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U JAlbHO30PKOCTh, CIEKTPHI MCIYCKaHWUA W TOTJIOLICHHMS,

anbda-, 6eTa- ¥ raMMa-u3Ty4eHUs], U30TOIIbI, S/IEPHAsI SHEPTreTHKA;



o pa3nuyath SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSIMOJIMHENHOE JIBUKEHUE, PABHOYCKOPEHHOE MPSIMOJIIMHENHOE JBUKEHUE,
CBOOO/IHOE TAaJeHUE TeJl, PABHOMEPHOE IBMKCHUE 110 OKPYXKHOCTH, B3aMMOJCHCTBHE TEJ, PEaKTHBHOE JBIKCHUE, KOJIeOATEIbHOE IBHKCHUE
(3aTyxarolye 1 BbIHYKACHHbIE K0JIEOaHNUs1), PE30HAHC, BOJIHOBOE JIBUKEHHE, OTPaXKEHHE 3BYKa, IPSIMOIMHENHOE pacpOCTpaHEHHUE, OTPaXKEHUE U
IIPEJIOMIIEHUE CBETA, [I0JIHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIoKEeHUE OEJI0ro CBeTa B CIEKTP U CI0XKEHUE CHEKTPAJIbHBIX LBETOB, TUCIIEP CUS
CBETa, €CTECTBEHHAsl PaJiM0aKTUBHOCTh, BOSHUKHOBEHHUE JIMHEWYATOrO CIIEKTPA U3JIy4EHUs) IO ONMCAHUIO UX XApAaKTEPHBIX CBOMCTB U Ha OCHOBE
OIIBITOB, IEMOHCTPUPYIOIIUX JAHHOE (PU3NYECKOE SIBJICHUE;

o pacro3HaBaTh MPOSBICHNUE H3YYCHHBIX (PHU3UUECKUX SIBICHUN B OKPYXKAIOIIEM MHUpPE (B TOM Yncie (U3NIECKHe SBICHUS B TIPUPOJIE:
IIPWINUBBI U OTJIUBBI, JBMKEHHUE IIaHET COJHEYHOM CHCTEMBI, PEAKTHMBHOE JABUKCHHE JKUBBIX OPIaHU3MOB, BOCIPHUATHE 3BYKOB >KMBOTHBIMH,
3eMJIETpsICEHUE, CEMCMUYECKUEe BOJIHBI, LIYHaMH, 3XO0, IIBETa TeJ, ONTUYECKHE SIBIECHUS B IPHUPOJE, OMOJIIOrMYECKOoe AEHCTBUE BHUAUMOTIO,
yAbTPaUOJIETOBOTO M PEHTT€HOBCKOI'O M3Jy4eHMH, €CTECTBEHHBIH paJUOAaKTUBHBIA (OH, KOCMHUYECKHE JIy4d, PAJUOAKTUBHOE H3JIyueHHE
MIPUPOJHBIX MUHEPAJIOB, AEHCTBUE PAIMOAKTUBHBIX U3TYYEHUN HA OPraHU3M YeJI0BEKa), IPU 3TOM MEPEBOAUTH MPAKTUUYECKYIO 3a/1a4y B yUeOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBOMCTBA (IPU3HAKU) PU3NYECKUX SBIICHUII;

o OTHCHIBATh U3yYEHHBIE CBOMCTBA TN U (PU3UUYECKUE SIBICHUS, UCIIONB3YS (PU3NYECKUE BETUUUHBI (CPEIHSSI U MTHOBEHHAs! CKOPOCTh
Tela IPU HEPAaBHOMEPHOM JIBUKEHUH, YCKOPEHHWE, NEpPEMELIEHUE, IyTh, YIJIOBas CKOPOCTb, CHJIA TPEHMS, CHJIA YINPYTOCTH, CHJIA TSAXKECTH,
YCKOpEeHHe CBOOOIHOTO MaJeHMs, BEC Teja, UMIYJIbC Tella, UMITYJIbC CHUJIbI, MEXaHU4Yeckas paboTa U MOIIHOCTb, OTEHIIMATIbHASL YHEPTHUs Tena,
MOJIHATOTO HaJ MOBEPXHOCTHIO 3€MJIM, MOTEHIMAbHAs SHEPTUsl CHKATOM MpPYKUHBI, KWHETHYECKasi SHEPTus, MOJIHAsS MEXaHWuYecKas SHeprus,
MepPHOJ] U YacToTa KoJieOaHH, UIMHA BOJIHBI, [POMKOCTh 3ByKa M BBICOTAa TOHA, CKOPOCTh CBETA, MOKA3aTeN b MPETOMIICHHSI CPEIbl), TPU OMUCAHUU
NPaBUIBHO TPAKTOBATh (DPU3MYECKHH CMBICT HCIIOJIb3YeMbIX BEIMYMH, 0003HAUEHUS U €IUHUIIBI (PU3NUYECKUX BEJIUYMH, HAXOIUTH (POPMYIIBI,
CBSI3bIBAIOIIUE JAHHYIO (PU3NUECKYIO BETUUMHY C IPYTMMHU BEIMUYMHAMU, CTPOUTH IPa(UKN U3yUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINUMH;

o XapaKTepu30BaTh CBOMCTBA Tel, (PM3NYECKUE SIBICHHUS U MPOILECCHI, MCIONIB3Ysl 3aKOH COXPaHEHHs >HEPruH, 3aKOH BCEMHPHOIO

TATOTCHUA, MPUHOUII CYNCPHNO3UIHU CHUJI, HPUHOUII OTHOCHUTCIBHOCTH Famxmea, 3aKOHBI HBIOTOHa, 3aKOH COXpaHCHHUS HMITYJIbCA, 3aKOHLI



OTpaKCHUS U MPEJTOMJICHUSI CBETA, 3aKOHBI COXPAaHEHUS 3apsI0BOT0 M MAaCCOBOTO YHCEIl MPU AJEPHBIX PEaKLUsiX, IPU 3TOM JaBaTh CIOBECHYIO
(bOopMyIIMPOBKY 3aKOHA U 3alUChIBAaTh €T0 MaTEMaTHUYECKOE BhIPAKECHHE;

o OO0BSACHATH (PU3NYECKUE MPOLIECCHI U CBOMCTBA T, B TOM YHCIIE H B KOHTEKCTE CUTYaIHil MPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa:
BBISIBJISITH IPUYMHHO--CIICCTBEHHbBIE CBS3H, CTPOUTH 00bACHEHUE U3 2—3 JOTMYECKHUX LIaroB ¢ OMOpoi Ha 2—3 U3yUEHHBIX CBOIMCTBA (PU3UYECKUX
SBIICHH, (PU3UIECKUX 3aKOHOB MITM 3aKOHOMEPHOCTEH;

o pemats pacy€THbIE 3a7ayd (OMHUPAIOLIUECs Ha CHCTeMY M3 2—3 ypaBHEHUI), UCHOJb3Ys 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIINE
¢u3nvecKkre BETMUMHBI: Ha OCHOBE aHAIM3a YCIOBUS 3a/1a4d 3alHChIBATH KPATKOE YCIOBHUE, BBISABISATH HEIOCTAIOUINE MIIM N30BITOUYHBIC JTAaHHBIC,
BBIOMpaATh 3aKOHBI U (QOPMYJbI, HEOOXOAUMBIC JUISl PEHICHHS, MPOBOJUTH PACUYETHl M OLIEHHWBATh PEATUCTUYHOCTH MOJIYYECHHOIO 3HAUCHUS
(bu3MYECKOI BETUYNHBL;

o pacrno3HaBaTh MpPOOJIEMbl, KOTOPbIE MOYKHO PELIMTh MPU MOMOUIM (U3NYECKUX METOJO0B, HUCIOJIb3Yys OMHCAHHE HCCIEIO0BaHUs,
BBIJIEJISITh MIPOBEPSIEMOE MPEANOI0KEHHE, OLICHUBATh MPABUIIBHOCTh MOPSAAKA MPOBEICHUS UCCIEIOBAHMS, JENaTh BBIBOJAbI, UHTEPIIPETUPOBATH
pe3yNbTaThl HAOJIIOIEHNUH U OIBITOB;

. MIPOBOJIUTH OIBITHI 1O HAOMIOAEHUIO (U3NYECKUX SBICHUH WM (PU3NYECKUX CBOWCTB Tell (M3ydeHHe BTOporo 3akoHa HeioToHa,
3aKOHA COXPAHEHUs YHEPIUH, 3aBUCHMOCTb IepHoa KojaeOaHu NPyKUHHOTO MasiTHUKA OT MaccChl Ipy3a U )KECTKOCTH NMPY>KUHBI U HE3aBUCUMOCTh
OT aMILTUTY/Ibl MaJIBIX KOJICOAHUMN, MPAMOJIMHENHOE paCIPOCTpaHEHHUE CBETA, Pa3IoKeHHe OeJI0ro CBeTa B CIIEKTP, U3YYeHHE CBOMCTB U300paK eHHS
B IUIOCKOM 3€pKajie U CBOMCTB M300pakeHUs IpeAMeTa B coOMparoliell JuH3e, HAOMI0ACHNE CIUIOMIHBIX U JTMHEWYaThIX CIEKTPOB M3JIyYSHHS):
CaMOCTOSITENTbHO COOMPATh YCTAaHOBKY M3 U30BITOUHOTO HAOOpa 000Py10BaHMsI, OMIMCHIBATD X0/ OIIBITA U €r0 PE3YJIbTaThl, (POPMYIUPOBATH BHIBOIBI;

o MPOBOJIUTH NIPU HEOOXOAMMOCTH CEPHIO NPSMBIX W3MEPEHUH, ONpenenss cpeiHee 3HaYeHHEe U3MepsieMoil BennuyuHbl ((poKycHOoe
paccTosiHuEe coOMparoleil JINH3bI), 000CHOBBIBATh BEIOOP cI1oc00a M3MEpeHus (M3MEPUTEILHOTO prodopa);

o MIPOBOJIUTH MCCIIEOBAHUE 3aBUCHUMOCTEN (PU3MUECKUX BEIWYMH C HCHOJIB30BAHUEM IPSIMBIX M3MEpEHHH (3aBUCHUMOCTH ITYTH OT
BPEMEHH TPU PAaBHOYCKOPEHHOM JBMKEHMM 0€3 HadajJbHOW CKOPOCTH, MEpHoja KoJieOaHH MaTeMaTH4eCKOro MasTHUKA OT JUIMHBI HUTH,

3aBUCHUMOCTH YTJjia OTpa’XCHHUA CBCTa OT Yyrjia naJCHHA W yrija IMPEJIOMIICHUA OT yIja HaILCHI/IH)Z IIJIAaHKUPOBATh MCCICAOBAHUEC, CAMOCTOATCIBHO



coOupaTh YCTaHOBKY, (PMKCUPOBATh PE3yJIbTAThl IOJYYCHHOH 3aBUCUMOCTU (DPU3NYECKUX BEJIMUMH B BHJIE TAOIUL ¥ IPa(UKOB, 1€1aTh BBIBOABI 10
pe3yibTaTaM UCCIIEJOBAHNUS;

o IIPOBOJIUTH KOCBEHHBIE U3MEPEHUsI (PU3MUECKUX BEJIMYMH (CPEAHss CKOPOCTh U YCKOPEHHUE Teja IIPU paBHOYCKOPEHHOM JIBM)KEHUH,
yCKOpeHHE CBOOOIHOTO MAACHHUSL, )KECTKOCTh IPYKUHBI, KOOPPULUEHT TPEHUsI CKOJIBKEHUS, MEXaHUUYeCcKas paboTa M MOLIHOCTb, 4aCTOTA U IIEPUOJL
KOJICOaHWI MaTEMAaTUYECKOTO U MPYKUHHOTO MaTHUKOB, ONITHYECKAs CHIIa COOMPATOIEH JTMH3BI, PaIHOaKTUBHBIN (DOH): IJITAHUPOBATH U3MEPEHUS,
coOHMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY M BBIMIOJIHATh U3MEPEHUS, CIEAYS MPEUIOKEHHOW MHCTPYKIMH, BBIYUCISITH 3HAUCHHE BEIWYHHBI U
aHAJIM3UPOBATh [1OJyYEHHbIE PE3YJIbTAThl C YUETOM 3aJaHHOM MOTIPEIIHOCTH U3MEPEHUI;

o co0JIr01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH padoTe ¢ 1abopaTopHBIM 000pYyI0BaHUEM;

o pa3nuyaTh OCHOBHBIC NMPU3HAKA M3YYCHHBIX (PM3MUECKUX MOJENeil: MaTepuaibHas TOYKa, aOCONIOTHO TBEPIOE TEJO, TOYCUHBIN
UCTOYHHUK CBETa, JIy4, TOHKasl JINH3a, IJIaHeTapHask MOJIeNIb aTOMa, HYKJIOHHAasi MOJIeNIb aTOMHOTO $1/1pa;

o XapaKTepU30BaTh MPUHIIUIIBI IEHCTBUS U3YYEHHBIX TPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOH HAa MX ONMMCAHMA (B TOM YHCIIE:
CIMJIOMETp, JAaTYMKU TOJOXKEHHUs, PACCTOSHUS U YCKOPEHUs, pakeTa, 3XOJOT, OYKH, IMEpPHCKON, (oToanmapar, ONTHUYECKHE CBETOBOJBI,
CIIEKTPOCKOII, I03UMETp, Kamepa BuibcoHa), Mcroib3ys 3HaHUs O CBOMCTBAX (PU3NUECKUX SIBICHUHN 1 HEOOXOJMMBbIe (PH3UUECKHE 3aKOHOMEPHOCTH;

o UCMOJb30BAaTh CXEMbl M CXEMaTHYHblE PHUCYHKH U3YYEHHBIX TEXHHYECKUX YCTPOMCTB, HW3MEPUTENbHBIX HNPUOOPOB U
TEXHOJIOTUYECKUX MTPOLIECCOB MPH PELICHUN YUeOHO--TIPAKTHUECKUX 33124, ONITHYECKHUE CXEMBbI JUI TIOCTPOCHUS M300paKeHUH B IUIOCKOM 3epKaie
¥ cOOMparoIIe TUH3E,

o MPUBOAUTH IPUMEPHI (HAX0AUTh HH(OPMAINIO O IPUMEPaX) MPAKTUYECKOTO HCIIOJIb30BaHMs (PU3MUECKUX 3HAaHUH B MOBCETHEBHOM
XKHU3HU Ui oOecriedeHus: 0€30MacHOCTH MPH OOpalleHUH ¢ MPUOOpaMH U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHHS 37J0POBbS U COONIOICHUS
HOPM DKOJIOTMYECKOTO MOBEJEHHS B OKPYKAIOILIEN CPEIE;

o OCYILECTBIATh MOUCK MH(pOpManuu (usndeckoro cojaepkanus B MHTepHeTe, camocToaTeTbHO (GOpMYIUpPYS MOMCKOBBIN 3ampoc,

HaxOoJqUThb IYTU OMMPCACICHUSA JOCTOBCPHOCTH HOHy‘IeHHOfI I/IH(I)OpMaI_[I/II/I Ha OCHOBC UMCIOIIIUXCA 3HAHUU U JOIIOJTHUTCIBHBIX KCTOYHUKOB,



° WCIOJIb30BATh MPHU BHITIOJIHEHUHN YUEOHBIX 33JaHUN HAayYHO--TIONYJSIPHYIO JUTEPATypy (PU3HYECKOTO COAEp)KaHUs, CIpaBOYHBIC
MaTepuaibl, pecypcsl cetu HTepHeT, BIajeTh NpuéMaMu KOHCIIEKTUPOBAHHMSI TEKCTA, TPeoOpa3oBaHus HHPOPMAIUH U3 OJTHOW 3HAKOBON CHCTEMBI
B JIpYTy10,

° co3gaBaThb COOCTBEHHBIE MHUCHbMEHHEIE U YCTHBIC C006H_[€HI/ISI Ha OCHOBC I/IH(i)OpMaI_II/II/I U3 HECKOJBbKUX HCTOYHUKOB (1)I/I3I/I‘-IGCKOI“O
cojiepKaHus, MyOJIMYHO HPEICTaBIATh PE3Yy/bTaThl MPOEKTHON WM HCCIENOBATEIbCKOW JAEATENIBHOCTH, MPU 3TOM I'PaMOTHO HCIOJIb30BATh
M3Y4YEHHBIN MOHATUMHBIN annapat U3y4aemoro pasjesa (U3UKU U COIPOBOXK/IATh BHICTYIUIEHHE IIPE3eHTalKeN ¢ Y4ETOM 0COOEHHOCTEN ayIUTOPUH

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 MO3HAHUHU OKPYKAKIIEr0 MUpPa

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 COCTOSIHUSI BEIIECTBA 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
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 TEJIAMU, KUJIKOCTSIMU U razaMu 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 S. Pa6ora u MOIHOCTH. 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 ITPOT'PAMME 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. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DIIEKTPUYECKHE 3apsibl. 7 bubnnoreka [JOK
’ 3apspKEHHBIC Tela U UX B3aUMOJCHCTBHE https://m.edsoo.ru/7f4181ce
. . bubnuorexa [IOK
2.2 IToCTOSHHBIN JIEKTPUUYECKUIN TOK 20 https://m.edsoo.ru/7f418 1 ce
bubnmorexa LIOK
2.3 MarnuThbIe ABeHHA 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. DiieKTpOMArHuTHOE MOJI€ ¥ 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 CIIEKTP 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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