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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uKe Ha ypOBHE OCHOBHOTO OOIEro 0oOpa3oBaHHs COCTABICHA HAa OCHOBE
MOJIOKEHUH M TpeOOBaHUH K pe3ylbTaTaM OCBOEHHs Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3zoBaTeIbHOM
nporpaMmsl, npeacrasieHHbIX B PI'OC OO0, a Taxxke ¢ yu€roM ¢enepanbHoii pabouell mporpamMmmsl
Bocniutanus v Konuenmuu npernoaBanus yaeoHoro npeamera «Dusnkay.

Copepxanue mporpaMmbl 10 (HU3UKE HANpaBieHO Ha (OPMHUPOBAHUE ECTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYalOUIMXCS W OpTaHW3alMi0 HM3y4YeHUs (U3MKA Ha JeSITeIbHOCTHON ocHOoBe. B
nporpaMme 1o (PU3MKE YYUTHIBAIOTCS BO3MOXXHOCTH y4eOHOTO TpEeAMEeTa B pealn3aluu TpeOOBaHUI
OI'OC OOO k mIaHUpyeMbIM JMYHOCTHBIM W METAllPEIMETHBIM pe3yibTaraM OOy4YeHMs, a TaKke
MEXIPEIMETHBIE CBS3M €CTECTBEHHOHAyYHBIX YYEOHBIX MpPEIMETOB Ha YPOBHE OCHOBHOIO OOIIETo
o0OpazoBaHwUsI.

[Iporpamma o ¢usnke ycTaHaBIMBAET pacipeaesieHne yueOHOTO Marepuaia o rojgam oO0ydeHus
(mo xmaccam), mpeyiaraeT MPUMEPHYIO MOCIEI0BATENbHOCTh M3YYEHHS TEM, OCHOBAaHHYIO Ha JIOTHKE
Pa3BUTHUS IPEIMETHOTO COAEPKAHUS U YUETE BO3PACTHBIX 0COOEHHOCTEN 00yJaromuXcsl.

[Iporpamma mno ¢usuke paszpaboTaHa ¢ LEIbI0 OKa3aHHUS METOJAMYECKON MOMOIIM YYHUTETIO B
co3gaHuu paboydel mporpaMMBbl 1o y4eOHOMY MIPEIMETY.

Ouznka SBISETCS CHCTEMOOOPA3yIOUIUM Ui E€CTECTBEHHOHAYYHBIX Y4YEOHBIX IPEAMETOB,
MTOCKOJIbKY (PM3NYECKUE 3aKOHBI JIEXKAT B OCHOBE MPOIIECCOB U SIBJICHUN, U3y4aeMbIX XUMUEH, OMOIOTHEH,
acTpoHOMHeW © (u3mveckoil reorpaduel, BHOCUT BKJIQJ, B E€CTECTBEHHOHAYYHYIO KapTHHY MHPA,
MpelocTaBsieT Hanboliee sicHble 00pa3lbl MPUMEHEHHs] HAyYHOTO METOoJ/a MO3HAHUS, TO €CTh crocoba
MOJIy4€HUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Onna U3 TIaBHBIX 33/1a4 (PU3MUECKOTO0 00pa30BaHUs B CTPYKType o0Iiero oopa3oBaHusi COCTOUT B
(hopMHUpPOBAaHUH €CTECTBEHHOHAYYHOUM IrpaMOTHOCTH M MHTEpEca K HayKe y 00yJaromuxcsl.

WN3yuenne ¢u3uku Ha  0a30BOM  ypOBHE MpeArojaraeT  OBJaJIeHUE  CIeAYIOLIMMU
KOMITETEHTHOCTSIMHU, XapaKTePU3YIOIIMMHI €CTECTBEHHOHAYUYHYIO TPaMOTHOCTb:

. Hay4YHO OOBSICHSTD SIBIICHUS;

. OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIE0BAHNUS;

e UHTEPIIPETUPOBATH JAHHBIE U UCII0JIb30BATh HAyYHBIE JOKA3aTEIbCTBA IS MTOJIy4YEHUS BHIBOJIOB.

Henu n3yuenus: (GpuU3MKU Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus ompeneneHsl B Konuenmuu
npenojaBaHusi yueOHoro rmpeaMera «®Puszuka» B 00pa3oBaTeNbHBIX oOpraHuzanusax Poccuiickoii
Oenepannu, peaiM3yrOINX OCHOBHBIE 00I11€00pa3oBaTebHbIEC MPOTPAMMbl, YTBEPKIEHHON pelieHuemM
Komnerun Munuctepcta npocemienusi Poccuiickoit ®@enepaunuu (nmporokos ot 3 gexadbps 2019 r. Ne
[1K4BH).

eaun nzyyenus pusuku:
. HpI/IO6p€TeHI/IC HHTCPCCa U CTPCMIICHUA 06yqafonmxc>1 K Hay4YHOMY H3YYCHUIO IPUPOIBI,
Pa3BUTHUC UX UHTCJUICKTYAJIbHBIX U TBOPUCCKHUX CHOCO6HOCT€I‘/‘I;
® pPa3BUTHUC HpeI[CTaBJ'IeHI/Iﬁ 0 HAayYHOM MCTOJAC IO3HAHUA U q)OpMI/IpOBaHI/Ie HCCIICA0OBATCIILCKOT'O
OTHOIICHUS K OKPY’KAIOIUM SBJICHUAM,
. (I)OpMI/IpOBaHI/Ie HAayYHOTO MUPOBO33PCHUS KaK PE3YyJIbTaTa U3YUCHUSA OCHOB CTPOCHUS MATCPUU U
(byHIaMEHTAJIbHBIX 3aKOHOB (DM3UKHY;
. (I)OpMI/IpOBaHI/Ie HpeI[CTaBJ'IeHI/Iﬁ 0 poJin (I)I/BI/IKI/I UL pa3BUTHA APYTUX €CTCCTBCHHBIX HAYK, TCXHUKU U
TEXHOJIOTUH;
e pa3BUTHE IMPEJCTABICHUA O BO3MOXHBIX cdepax Oyaymed MpodeccHoHaNIBHOW esITelbHOCTH,
CBSI3aHHOM C (I)I/I3I/II(OI71, HoAroToBKa K ,Z[aJ'ILHefIH.IeMy O6yLICHI/IIO B 5TOM HaIIpaBJICHUU.



JloCTIDKEHHMe STHX IIeNieil mporpaMMsbl 1o (pU3MKe Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHUs
o0ecrieynBaeTcsl peIICHUEM CIIeIyIONINX 3a1a4:
e TMpUOOpPETEHHE 3HAHUW O JTUCKPETHOM CTPOCHHMHM BEIIECTBA, O MEXaHUYECKHX, TEIUIOBBIX,
ANIEKTPUIECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e TMPUOOPETCHHE YMCHHI OIMUCHIBATH M OOBSACHATh (DM3WUCCKUE SIBICHUS C HCIOJIb30BAHUEM
MOJIYYCHHBIX 3HAHU;
e OCBOGHHE METOJIOB PEUICHHS NPOCTEHIIMX pacuy€THBIX 3a/Ja4 C HCHOJB30BAaHHEM (PU3MYECKHX
MOJIeJIeH, TBOPUYCCKHUX M MPAKTUKOOPHUEHTHPOBAHHBIX 33/1a4;
e pa3BUTHC YMEHUH HAONIONATH MPUPOJHBIC SIBJICHUS M BBHITIOJIHATH OIBITHI, JJAOOPATOPHBIE PA0OTHI U
IKCIIEPUMEHTAIBHBIC UCCIICIOBAHMS C MCIIOJIE30BAHUEM U3MEPHUTEIBHBIX MPUOOPOB;
e OCBOecHHME TIPUEMOB paboThl ¢ mHMOpMaIel (U3NIECKOTO COJEp)KaHUs, BKIOYas UHPOPMAILUIO O
COBPEMEHHBIX JIOCTHKCHUSX (PU3UKH, aHATA3 U KPUTHIECKOE OIICHUBAHUE WH(OPMAITUH;
e 3HAKOMCTBO cO cdepamMu MpodhecCHOHATBHON JACSITENIBHOCTH, CBSI3aHHBIMA C  (U3HKOH, |
COBPEMEHHBIMH TEXHOJIOTUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUSIX (PU3HUECKON HAYKH.
Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUsI OTBOIUTCS
238 yacoB: B 7 kimacce — 68 dacoB (2 yaca B Henenmo), B 8 kiacce — 68 yacoB (2 yaca B Hemeno), B 9
KJ1acce — 102 yaca (3 yaca B HEJENI0).

[Ipennaraempiii B mporpamme no (u3MKe MepedeHb JIadOpaTOPHBIX pabdOT U OMBITOB HOCHUT
peKOMEeHAATENbHBIA XapaKTep, YUUTENb JeJaeT BHIOOP MpOBENEHUs J1abOpaTOPHBIX pabOT M OIBITOB C
y4€TOM HMHJAWBUIYaTIbHBIX OCOOEHHOCTEW OOydYaloUIUXCs, CIHHCKAa SKCIEPUMEHTANIbHBIX 3aJaHui,
IIpe/UIaraéMblX B paMKaxX OCHOBHOI'O TOCYIapCTBEHHOIO K3aMeHa 1o (pusuke.

Yder BOCIUTATEJIBHOI0 MOTEHIIHAJIA YPOKOB

BocnurarenbHsiii noteHman npeamera «Ou3nukay peannsyercs Yepes:

— TNpPHMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (OpM paboThl ¢ 0OYJAIONIMMHUCS: HHTEIUICKTYaAIbHBIX UTP,
CTUMYJHUPYIOIIUX TIO3HABATEIBHYI0O MOTHUBAIMIO OOYYAIOUIUXCS; TUAAKTHYECKOTO Tearpa, TIe
MOJTyYCHHBIC HAa YPOKE 3HAHHS OOBITPHIBAIOTCS B TEATPAJIbHBIX MIOCTAHOBKAX; TUCKYCCUH, KOTOPHIE
JTal0T OOYYarOMIMMCS BO3MOXXHOCTh TPHUOOPECTH OMBIT BEICHHS KOHCTPYKTHBHOTO JIMAJIOTa;
IpyNIOBOM pabOThl MM PabOTHl B Mapax, KOTOPBIC y4aT OOYYaIOUIMXCS KOMaHIHOHW paboTe u
B3aMMO/ICHCTBHIO C APYTUMH 00yJarOIIUMUCS;

— HHUIUHPOBAHUE M TIOJIEPKKY HCCICIOBATEIBCKON JEATEIBHOCTH OOYYaIONIMXCsl B paMKax
peanu3alii UMW HMHIUBUAYaIbHBIX M TPYIIOBBIX HCCIEIOBATEIBCKUX IPOCKTOB, YTO JacT
00y4armuMcsi BO3MOKHOCTh MPHOOPECTH HABBIK CAMOCTOSTEIILHOTO PEIICHUS TEOPETUYCCKOMN
npoOJieMbl, HABBIK I'€HEPUPOBaHUS M OGOPMIICHHS COOCTBEHHBIX HJCH, HABBIK YBaKHTEIbHOTO
OTHOIIEHUSI K YYXHM HACsIM, OQPOPMICHHBIM B paboTax Ipyrux HCCIeIoBaTesIe, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TEpell ayJAUTOPUCH, apryMEHTHPOBAHHUS U OTCTAWBAHUS CBOCH TOYKHU
3peHus;

— mnoOyxaeHne oO0y4yarouIuxcs coONto/laTh Ha ypoKe OOIIEHpPUHAThIE HOPMBI MOBEICHUS, MpaBHiia
oOmIeHnsT co CTapmuMH (TIeIaroTHYeCKUMH PaOOTHUKAMHU) M CBEPCTHHKAMU (0OydaromuMuUcs),
MIPUHIIUIBI Y9eOHOM IUCIUTUIMHBI B CaMOOPTaHU3aIINH;

— BKIIOYEHHE B YPOK WIPOBBIX TMPOIEAYp, KOTOpbIE TOMOTAIOT TMOJAEePKAaTh MOTHUBAIIUIO
oOyuaronuxcs K MOJy4eHUIO 3HAaHUH, HATaKUBAHUIO TTO3UTHUBHBIX MEKIJINYHOCTHBIX OTHOIIECHHUH B
KJ1acce, MOMOTal0T YCTAaHOBJICHUIO T0OpOXKenaTeabHO aTMoc(epsl BO BpeMs YpoKa;

— TpPUMEHEHHE Ha YPOKEe WHTEPAKTUBHBIX (JOPM pabOTHI ¢ OOYJAIOIIMMHUCS: HHTEJUIEKTYalbHBIX UTD,
CTUMYJIMPYIOIIHUX TO3HABATEIbHYIO MOTHBAIINIO 00YJaOIUXCSL.



COIAEPKXAHUE OBYYEHUA
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Paszznen 1. ®u3uka u e€ poJib B IO3HAHMHU OKPYKAKOIIET0 MHPA.

®du3nka — Hayka o npupoje. SBneHus npupopl. Pu3nuecKue sSBJICHUSA: MEXaHUYECKUE, TEIIOBBIE,
JIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

duznyeckue BenuIuHbL. M3Mepenne ¢usndeckux BenuunH. Ousndeckue npuOopsl. [lorpentHocts
n3MepeHu. MexIyHapoaHas CUCTEMa EANHUL.

Kak ¢usumka m apyrue ecrecTBEHHBbIE HAyKH HM3Y4alOT MPHUPOJY. ECTeCTBEHHOHAay4HBIH METO.
MIO3HAHUA: HAOJIOJIEHUE, MOCTAaHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHME TUIOTE3, SKCIIEPUMEHT IO
MPOBEPKE THIOTE3, 0OBsICHEHHE HaOmo1aeMoro sBieHus. Onncanne (U3NIecKux sIBICHUH ¢ TOMOIIBIO
MOJIEJIEH.

Jemoncmpayuu.

1. MexaHnyeckue, TEIIOBbIE, DJIEKTPUUECKNUE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

2. ®usnueckue npubOpel M Mpolenypa MNPSMBIX HM3MEPEHHUH aHAJOTOBBIM M HU(PPOBHIM

prudopoMm.

Jlabopamopnwie pabomel u onvimel.

Omnpenenenre UeHbI JeNIeHUs MIKaJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenue TemnepaTypbl Ipy MOMOIIH KUKOCTHOTO TEPMOMETPA U JIaTUMKa TEMIIepaTyphl.
[IpoBenenue ncciaenoBaHus MO MPOBEPKE TUIIOTE3bI: AAJBHOCTh MOJETA IIapHKa, MYIEHHOTO
TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BHICOTA MTyCKa.

Paznea 2. IlepBoHayajibHbIE CBEJIeHUSI O CTPOCHHUH BellecTBA.

CrpoeHue BemiecTBa: aToMbl U MOJEKY/Ibl, UX pa3Mepbl. OMbIThl, JA0Ka3bIBAIOIINE JUCKPETHOE
CTpOEHHE BEIeCTBA.

o Uk wN R

JIBm>kenue yactuil BemecTBa. CBA3b CKOPOCTH JABMKEHMSI YACTHIl C TEMIlepaTypoil. bpoyHoBckoe
nBuxkenue, quddysus. BzaumoaelicTBre yacTuIl BellecTBa: NPUTSHKEHUE U OTTaIKUBaHUE.

ArperaTHble COCTOSTHUSI BEILIECTBA: CTPOCHHUE T'a30B, XKUAKOCTEH U TBEPIBIX (KPUCTAJUIMYECKUX)
Ten. B3aumMocBsA3p MeEXIy CBOWCTBAaMH BEIIECTB B pPa3HbIX arperaTHbIX COCTOSHUSAX U HUX
aTOMHOMOJIEKYJSIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUN BOJIBI.

Jemoncmpayuu.

1. HaGmonenue 6pOyHOBCKOTO JIBHYKCHUS.

2. HaGmonenue nuddysun.

3. HaOmronenue sBieHUN, OOBACHSIONIMXCS MPUTSHKEHUEM WM OTTAJKUBAHMEM YaCTHII

BEIIECTBA.

Jlabopamopnuwie pabomel u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCTOIb30BaHHeM (poTorpaduii).

2. OmbITHl IO HAOMIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYNKEHHUIO ACUCTBUS CUT MOJIEKYISPHOTO MPHUTSIKEHUS.

Pa3ngen 3. /IBu:xeHue U B3auUMoJieilicTBHE TeJl.

Mexanuueckoe nBH>KeHHE. PaBHOMepHOe M HepaBHOMEpHOe aBMkeHHe. Ckopoctb. CpenHss
CKOPOCTb MPU HEPABHOMEPHOM JIB>KEHHUH. Pacuér myTu U BpeMeHU IBUKEHHUS.

SBnenue wHepuuu. 3aKOH MHEpUMH. B3anMozeicTBHME Ten Kak NPUYMHA U3MEHEHHUS CKOPOCTH
JNBWKEHUsST Ten. Macca kak Mepa HHepTHOCTH Tena. [lnoTtHocTs BemiectBa. CBs3b IUIOTHOCTU €
KOJIMYE€CTBOM MOJIEKYJ B €IMHHUIIe 00BEMA BEIecTRa.



Cuna xak XxapakTepuCcTHKa B3auMojeicTBus Ten. Cuna ynpyroct u 3akoH I'yka. M3amepenue cuisl
C IIOMOUIBIO TMHAMOMETpa. SIBj€HME TArOTEHUs U cuiia TskecTH. Cuila TSDKECTH Ha APYrux IUIaHeTax.

Bec tena. HeBecomocts. CroxeHue Cuil, HAaIlpaBJIEHHBIX 110 OJHOW NpsiMoil. PaBHOneNCTBYyIOMas CUIL.
Cuna tpenus. TpeHue CKOJIbXKEHUS U TPEeHUE NOKos. TpeHue B IpupoJie U TEXHUKE.
Jemoncmpayuu.

oukwnNeE

HaGumtoieHne MexaHM4ecKOTo JIBIKEHHS Tela.

N3mepenune ckopocTy NpSMOJIMHENHOTO IBUKECHHUS.
HaGnronenue siBiieHUs] HHEPLIUU.

Habnronenne u3MeHEeHUs! CKOPOCTH MIPU B3aUMOICHCTBHH Tell.
CpaBHeHHUE Mace 10 B3aUMOJECHCTBUIO TEIL.

CrnosxeHue cuil, HalpaBJIeHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnuie pabomel u onvimel.

1.

w

OmnpeneneHne CKOpPOCTH PaBHOMEPHOTO JIBIDKEHUS (IIapuka B JKUIKOCTH, MOJIENH
ANEKTPUYECKOTO aBTOMOOWIISI U TaK JIajiee).

Onpenenenne cpeHel CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa M0 HAKIIOHHOM TJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OmBITEL, JAEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshDKeHus (AedopMamnmu) TPYKHUHBI OT
MIPUIIOKEHHOMN CHUIIBI.

OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCHUMOCTh CHJIBI TPEHHsS CKOJBKEHHS OT Beca Tela u
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Paspnen 4. laBiieHue TBEPABIX TeJl, s KUAKOCTEH M ra3oB.

JaBnenue. CrocoObl yMEHBIICHHS W yBeIWYeHUs JaBiieHus. [laBmeHue raza. 3aBUCUMOCTH
JaBJeHHUd Ta3a oT oOb&ma, TemmepaTypbl. [lepemaua naBieHUs TBEPABIMHM TEJIaMH, XUAKOCTAMU M
razamu. 3akoH [lackans. ITHeBMaTHueckue MamMHbBI. 3aBUCHMOCTH JABJIEHHUS >KUIKOCTH OT TIIyOWHBI.
IMuapocraTtuyeckuii mapagokc. CooOmiaroniuecs cocyasl. [ uapaBirndeckiue MEXaHu3MBbI.

AtMmocdepa 3emsin u atMocdepHoe maBieHue. [[pudMHBI CyIIIECTBOBAHUS BO3YIIHONW 00O0JI0YKH
3emmu. OmeiT Toppuuemnu. W3mepenwe aTMochepHOro JaBiCHHUSA. 3aBHCHUMOCTh aTMOCHEPHOTO
JaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! asst uaMepeHust arMochEepHOTO AaBIICHUS.

JleiicTBHE >KUIKOCTH M ra3a Ha MOTPYKEHHOE B HUX Teso. BrITankuBaromas (apXumenoBa) cuia.
3akoH Apxumena. [1naBanue ten. Bo3ayxomnnaBanue.

Jemoncmpayuu.

OV s wWwNE

3aBUCHUMOCTb JaBJIEHUS I'a3a OT TEMIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Fa30M.

CooOmaromuecst COCypl.

I'mnpaBnaudeckuil mpecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYXKEHHOM YacTW Tela U IUIOTHOCTH
YKUJIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIBI BECY BBITECHEHHOM KUIKOCTH.

VYcnoBue 1ulaBaHUs TEN: IUIABAHUE WIIM NOTPYKEHUE TEJl B 3aBUCUMOCTU OT COOTHOLUIEHHUS
ILUIOTHOCTEU TeJIa U JKUJIKOCTH.

Jlabopamopuwvie pabomot u onvimol.

1.

2.

HccnegoBanue 3aBHCUMOCTH Beca Tela B BOJE OT 00BEMa HOpr)KéHHOI\/’I B JXMAKOCTb 4YaCTH
TCIa.
Onpe;[eﬂeHHe BBITAIKMBAIOIIEH CHIJIBI, ﬂCﬁCTBYIOLHeﬁ Ha TCJIO, HOpr)KéHHOC B XXUJKOCTh.



3. IIpoBepka HE3aBUCHMOCTH BBITAJIKUBAKOLIEH CUJIbI, AEHUCTBYIOLIEH HAa TEIO B YKUJIKOCTH, OT
MAacChl Tea.

4. OnbIThl, JIEMOHCTPUPYIOIIKUE 3aBUCUMOCTh BBITAJIKHBAIOUIEH CHUJIbI, AECHCTBYIOIIEH Ha TEJO B
KHUJIKOCTH, OT 00bEMa MOTPYKEHHO B KHUIKOCTh YACTH TeJa U OT IUNIOTHOCTH SKUKOCTH.

5. KoHcrpympoBaHue apeoMerpa WJIM KOHCTPYMpPOBaHUE JIOAKM M OIpeneieHue  e€

rpy30I0AbEMHOCTH.

Pa3nea 5. PaGora u MomHoCTh. JHEprus.

Mexannueckasi padota. MOITHOCTb.

[Ipoctbie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAas IUIOCKOCTh. [IpaBmiio paBHOBecust pblyara.
[Ipumenenue mnpaBuiia paBHOBecHs pblyara K OJ0Ky. «3oisioToe mpasuiio» mexaHuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHUKE.

Mexanunueckas sHeprusa. Kunernueckas v noreHuuanbHas >Heprus. lIpeBpaimieHne oqHOTO BUIa
MEXaHUYECKOH HEPTUU B Jpyroil. 3aKOH COXpaHEHUs PHEPIUH B MEXaHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomel u onvimel.

1. Ompenenenne pabOTbl CUIIbI TPEHUS MPU PAaBHOMEPHOM JBHKEHHU Tejla MO TOPU30HTAIBHOMN

ITOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUI paBHOBECHUS pblyara.

3. HNsmepenne KIIJ] HakTOHHOM MIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXAHUYECKOUN SHEPTHH.
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Pa3nen 6. TenuioBblie siBJIeHHS.

OCHOBHBIE TOJIOKEHUSA MOJIEKYJISIPHO-KMHETUYECKOW TEOpPUM CTPOEHUs BemecTBa. Macca u
pa3Mepsl  atoMOoB U Mojekyld.  OmbIThl,  MOATBEPKJAIOLUIME  OCHOBHBIE  IOJIOXKECHHUS
MOJIEKYJISIPHOKUHETUYECKOM TEOpUH.

Mopenu TBEPIOro, KUIKOTO U Ta3000pa3HOro COCTOSIHMN BemlecTBa. Kpucramnmueckue u
amopdubie Tena. OOBsACHEHUE CBONCTB Tra3oB, XUAKOCTEW M TBEPABIX TeJl HAa OCHOBE IOJIOKEHUI
MOJIEKYJISIpHO-KHHETHYeCcKON Teopu. CMaunBaHue U KallWUIApHbIE sBIeHUs. TernoBoe paciuiupeHue u
cKatue.

Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBbIO TEILIOBOTO JIBMKEHHS 4acTwll. BHyTpeHHss
sHeprusi. CrnocoObl M3MEHEHHs] BHYTPEHHEHW HSHEpruu: TEeIulonepenaya M coBepIlieHue paboThl. Bumabl
TeIUIonepe1ayn: TeIIONPOBOIHOCTb, KOHBEKIINS, H3TyYCHHUE.

KonudecTBo TemaoTel. YaenbHas TEIIOEMKOCTh BellecTBa. TernaooOMeH U TEMI0BOE paBHOBECHE.
VYpaBHeHue TeruioBoro Oananca. I[lnaBieHue u oTBepJeBaHUE KPUCTAUIMYECKUX BEIIECTB. YJelbHas
teriota muaBneHus. [lapooOpaszoBanue u konpaeHcanus. lcmapenue. Kumenue. YienbHas Teruiora
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyphbl KUTIEHUSI OT aTMOC(EpPHOTO TaBICHHUS.

Bnaxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IebHAs TEMJI0Ta CrOPAHUSL.

[Tpunanuner padotel TerioBbix asurareneit KIIJ[ temmoBoro nsurarens. TermioBble OBUTATENH U
3allIUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPALICHUS SHEPTUHU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

1. HaGmronenue 6pOyHOBCKOTO JBHXKEHUSI.

2. HaGmronenue nuddys3un.



HabGnronenue siBieHui cMaulBaHus M KalTWJUISIPHBIX SIBIICHUH.
Habnronenue TemioBoro paciupeHust Tedl.
V3meHeHne naBieHus ra3a npu n3MeHEeHHH 00bEMa M HarpEeBAaHUH WIIHA OXJIAXKICHHH.
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6. IlpaBuna uzmMepeHus TemMnepaTypsl.
7. Bupapel Tenonepenayu.

8. OxyaxkJeHue npu COBEpIICHUN PadOTHI.

9. HarpeBanue npu coBepiieHUU pabOThl BHEITHUMH CUIJIAMH.

10. CpaBHeHUE TEMIIOEMKOCTEN Pa3INYHBIX BEILIECTB.

11. HabOmroieHne KUTeHusl.

12. HabOmroieHue OCTOSTHCTBA TEMITEPATYPhI PH TUTABIICHUH.

13. Mopenu TenjaoBbIX IBUTaTENEH.

Jlabopamopnuie pabomel u onvimel.

1. OmnbITHI IO OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJSPHOTO TIPUTSKEHUSI.

OnpIThI 0 BRIPAIIMBAHUIO KPUCTAJJIOB IIOBAPEHHOM COJIM WJIK caxapa.

3. OmnspITHI 110 HAOTIOJIEHUIO TETUIOBOTO PACIIMPEHUS TA30B, KUAKOCTEH U TBEPIBIX TEI.
4. OrmpeneneHne 1aBICHUs BO3ayXa B OAJIJIOHE IITPHUIIA.
5. OneITBl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJICHHUS BO3IyXa OT €ro oO0béMa M HarpeBaHUS

WM OXJIAKJICHUS.
6. IlpoBepka THUMOTE3bl  JUHEHHOW  3aBUCHUMOCTH  JUTMHBI ~ CTOJOWKA  JKUAKOCTH B
TEPMOMETPUIECKOI TPYOKE OT TeMITEpaTypPHI.

7. HaOmroneHue M3MeHEHUs BHYTPEHHEH SHEpruu Tena B pesysibTaTe TeIuionepenadr u paboThbl
BHEIITHUX CHIL.

8. HccnenoBanue sSBJIEHUS TEIJI0O00OMEHA ITPY CMEIIMBAHUH XOJIOTHOW M TOPSIYCH BOIBI.

9. OrmpeneneHrue KOJWYECTBA TEIJIOTHI, TOJIYYEHHOTO BOJOW MPH TEIUIOOOMEHE C HArpeThiM
METAJUTMYECKUM IUIUHIPOM.

10. Onpenenenue yaenbHOU TEIIOEMKOCTH BEIIIECTBA.

11. MccnenoBanue mpolecca UCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yAaenbHOM TEIUIOTHI TIJIABJICHUS JIbJIA.

Pa3znen 7. diiekTpryeckne 1 MAarHUTHbIE SIBJICHMSI.

DnekTpu3aius Tea. JIBa pojia 3JIeKTpuyYecKuX 3apsaaoB. BzauMoielicTBre 3apsiKEHHBIX Tell. 3aKOH
Kynona (3aBUCUMOCTh CHJIBI B3aUMOJCHCTBHUS 3apSOKCHHBIX TEJT OT BEJIMYMHBI 3apsJIOB U PACCTOSTHUS
MEXIy TeJlaMu).

Onektpuueckoe mnojne. Hanpsok€éHHocTh anekTpuueckoro mnouid. Ilpunmmn cynepno3unuu
ANEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJEMEHTAapHBIM aekTpuueckuid 3apsg. CTtpoeHue aroma.
[IpoBOIHMKY U TUAIEKTPUKHU. 3aKOH COXPaHEHHUS DJICKTPUUYECKOTO 3apsija.

DNEeKTPUYECKUN TOK. YCIOBHUS CYLIECTBOBAHMS AIEKTPUUYECKOTO TOKA. VICTOYHMKH MOCTOSIHHOTO
ToKa. JleicTBUS ANEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHMUYECKOE, MArHUTHOE). DIIEKTPUYECKHI TOK B
KHAKOCTSAX U ra3ax.

Onektpuueckas nenb. Cuia Toka. DIeKTpuueckoe HampsbkeHue. CONpOTHBIICHHE MPOBOJAHMKA.
VnenbHoe comnpoTuBieHUE BemecTBa. 3akoH Owma ang  ywactka nenu. [locnemoBarenbHoe U
napajuieJIbHOE CO€IMHEHNUE MMPOBOIHUKOB.

PaGora u MoIIHOCTH 3MeKTpuYeckoro Toka. 3akoH Jlxoyns—JleHna. DiekTpuueckue Menu u
MOTPeOUTENHN dNEKTPUIECKON dHeprun B ObITy. KOpoTKOoe 3aMbIKkaHue.



[TocrostHHbIE MarHuThl. B3aumMoaeincTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moJie. MarHuTHoe
noJjie 3eMJIM M €ro 3HadeHue Juisl ®u3Hu Ha 3eme. OnbIT Dpcrena. MarHuTHOE TOJIE 3JIEKTPUUYECKOTO
ToKa. [I[puMeHeHne >IeKTPOMarHuToB B TeXHUKE. JlefiCTBME MAarHUTHOTO MOJIsI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTATENb MIOCTOSTHHOTO TOKa. Vcnoib30BaHue 371eKTpOoABUTaTeNIe B TEXHUYECKUX YCTPOUCTBAX
Y Ha TPaHCHOpTE.

Omnprtel @apanes. SBieHue 3eKTpoMarHuTHOM MHAYKIUU. [IpaBmiio Jlenua. DnexTporeneparop.
CriocoObI  MMOJTYYEHUST IEKTPUYCCKOW SHEPruu. DJIEKTPOCTAHIIMA Ha BO30OHOBISICMBIX HMCTOYHHUKAX
SHEPTUH.

Jemoncmpayuu.

DnekTpu3alus Tel.

JIBa poJia AIEKTPUUECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIA.

DnexTpocTaTHuecKas NHIYKIIHS.

3aK0oH COXpaHEHUs IECKTPUICCKUX 3apsI0B.

[TpoBOAHMKY W AUDIIEKTPUKH.

MopennpoBaHue CHIOBBIX JIMHUM 3JIEKTPUYECKOTO TTOJIS.

HcTouHMKH MOCTOSIHHOTO TOKA.
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JIeNCTBHS 3IEKTPUYECKOTO TOKA.
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. DNEKTPUUECKUN TOK B KHUJIKOCTH.
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. I"'a30BBIi1 pazps.
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. I3mepenune cuipl Toka aMIepMeTPOM.

. I3mepenue 35eKTpuuecKoro HampsHKeHUS BOJTBTMETPOM.

. PeocTtaT u Mara3uH conpoTHUBIICHUIA.

. BzaumopelicTBre TOCTOSHHBIX MarHUTOB.

. MoaenupoBaHrue HEBO3MOKHOCTH Pa3ICIICHHsI TIOJIOCOB MarHUTA.

. MoaenupoBaHrue MarHUTHBIX MOJIEH IMOCTOSTHHBIX MAarHUTOB.

. OnsIT Dpcrena.

. MarauTHoO€ 10JIe TOKa. DJIEKTPOMArHuT.

. JleficTBMe MarHWTHOTO TOJISI HA MMPOBOJHUK C TOKOM.

. DIIEKTPOIBUTATEH TIOCTOSIHHOTO TOKA.

. UccnenoBanue sSIBIEHUS 2JIEKTPOMArHUTHON WHIYKITHH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HaIIPaBJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
25. DJIeKTpOoTreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnuwie pabomuot u onvimel.

OnpIThI 10 HAOTIOACHUIO JCKTPU3AINH T MHIYKIIUEH U IPU CONPUKOCHOBEHUH.

NNNNNRRRRRR R
B WNRP, OWVOWOWNOOU AW

HccnenoBanue necTBUs 3JEKTPUUECKOTO 101 HA IPOBOAHUKU U TUAJICKTPUKH.

C6opka 1 mpoBepka pabOThI AMEKTPUUECKON e MOCTOSIHHOTO TOKA.

W3mepeHue u perynupoBaHue CUIIbI TOKA.

M3MepeHue u perynupoBaHue HAPsHKEHUSL.

HccnenoBanne 3aBHCUMOCTH CWJIBI TOKa, WAYIIETO YEpe3 pPe3UCTOp, OT COMPOTUBICHUS

PE3UCTOPA U HAIIPSKEHUS HA PE3UCTOPE.

7. OnbIThl, JTEMOHCTPUPYIOLIUE 3aBUCUMOCTH IEKTPUUYECKOTO CONPOTHUBIEHHUS MPOBOJAHHUKA OT
€ro JUIMHBI, TUIOIAAM TIONIEPEYHOTO CEYCHUsI U MaTepuaa.

8. IlpoBepka mnpaBuiIa CIOXKEHHUS HANpPsDKEHUH TNPH TOCIEIOBATEIbHOM COEAMHEHHM JIBYX

PE3UCTOPOB.
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9. IIposepka mpaBuiia Jjs CUJIbI TOKA IIPU MAPAIIIEIIBHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenue pabOTHI AIEKTPUYECKOTO TOKA, HIYLIETO Yepe3 Pe3UCTop.

11. OnpenieneHne MOIIHOCTH JEKTPUUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTH CUJIbI TOKA, UAYLIETO YEPE3 JAMIIOUYKY, OT HAIIPSKCHHS HA HEW.

13. Onpenenenue KIIJ] narpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MArHUTOB.

15. 3y4yeHre MarHUTHOT'O OJISt IOCTOSTHHBIX MAarHUTOB MPU UX 0ObEIMHEHUU U Pa3ICJICHUN.

16. UccnenoBanue AEMCTBUS ANEKTPUUECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI B3aMMOJIEHCTBUS KaTYIIKU C TOKOM U MarHura
OT CHWJIbI TOKA W HAIIPABJICHUsI TOKA B KaTYLIKE.

18. M3yueHne neiCcTBHUS MarHUTHOTO TOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue u u3ydeHue padoThl 3J€KTPOABUTaTENS.

20. Uzmepenne KIIJI snekTpoaBuraTelbHOW yCTaHOBKHU.

21. OnbITHl O UCCIEAOBAHUIO SBJICHUS 3JIEKTPOMAarHUTHON MHIYKIIMU: UCCIIEJOBAaHUE W3MEHEHUN
3HAYEHMS U HAPABJICHHUS] MHIYKLIIHOHHOTO TOKA.

9 KUIIACC

Paspnen 8. Mexanuveckue siBJICHH.

Mexannueckoe aBwxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTEIBHOCTh
MEXaHMYECKOT0 JBIM)KEHUsA. PaBHOMEpHOE MpsAMOJIMHEITHOE NBIKeHUEe. HepaBHOMEpHOE MPSIMOIMHENHOE
nekeHne. CpeHsis 1 MTHOBEHHAs CKOPOCThH TeJla TPU HEPABHOMEPHOM JIBUKEHUH.

VYckopenue. PaBHOyckOopeHHOe TpsMOJIMHEHHOE JBmwkeHue. CBoOomHoe mazeHWe. ONBITHI
lNanunes.

PaBHOMEpHOE ABWKEeHHE MO OKpykHOCTH. [lepuonm m wactorta obOpamienus. JIuneiHas u yrioBas
ckopoctu. LleHTpocTpeMHuTENIBHOE YCKOPEHNE.

[TepBriit 3akoH HeroTona. Btopoii 3akon Herootona. Tperuit 3akoH Hprorona. [Ipunimn
CYIIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuja TPEHHsI CKOJIBKEHHUs, CUila TPEHUs IOKOS,
JIpYrue BUIbI TPEHHUSL.

Cuna TSKECTH M 3aKOH BCEMHPHOTO TATOTEHHs. YCKOpeHHe CBOOOAHOrO majeHus. J[BikeHue IUIaHeT
Bokpyr CousHua. [IepBast kocmuueckasi CKopocTb. HeBeCOMOCTh U Ieperpys3ku.

PaBHOBecue maTepuaibHOi TOUKU. AOCOIIOTHO TBEPOE Teno. PaBHOBecHe TBEPAOIo Tela ¢ 3aKPEIUIEHHOM
OChI0 BpauieHuss. MomeHT cuiibl. LIeHTp TshxecTu.

Nmnynbce Tena. M3Menenwe ummynbca. MMiynbc cunbl. 3aKOH COXpaHEHHUs HMITylbca. PeakTuBHOE
JBUKEHHUE.

Mexannyeckas pabota v MOIIHOCTh. PaboTa cun TskecTd, ynpyrocTH, TpeHus. CBsi3b SJHEPTUH U PaOOTHI.
[loreHunanpHas sHEprus Teina, NOJHATOTO HaJ MOBEPXHOCTHIO 3eMid. [loTeHlnanbHas 3Heprus cxarou
npyxkunbl. Kunernmueckass osHeprus. Teopema O KHUHETHMYECKOW SHEPruu. 3aKOH COXpPaHEHUS
MEXaHUYECKOM IHEPTHUU.

Jemoncmpayuu.
1. Habmronenne MexaHu4ecKoro IBIKEHUS Tella OTHOCUTENBHO Pa3HBIX Tell OTCUETA.
2. CpaBHeHMeE TyTel U TPAEKTOPUI JBUKEHHUS OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO Pa3HbIX
TEJI OTCUETA.
3. N3mepenune ckopocTy U yCKOPEHUSI MPSIMOJIUHEHHOTO ABUKEHUSI.
4, HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHHUS.

5. Ha6J'IIO,Z[eHI/Ie ABHUIKCHUS TCJIa 110 OKPYKHOCTH.



6. HaGnronenne MexXaHWYeCKUX SBICHHH, MPOUCXOAANIMX B cucTeMe oTcuéra «Temexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHUTENBHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTb YCKOPEHUS TeJIa OT MACChl TEJIa U ICUCTBYIOIIEH HAa HETO CHUJIBI.
8. Habmoienne paBeHCTBa CUJI PU B3aUMOICHCTBUM TEJL.
9.  l3MmeHeHue Beca Tena NpU YCKOPEHHOM JBH>KEHUU.

10. Ilepenaya umirysbca py B3aMMOJCHCTBUU TEN.
11. IIpeoOpa3oBaHus SHEPTHH MIPHU B3AUMOJICHCTBUHU TEJ.
12.  CoxpaHeHue UMIyJbca [IPU HEYNPYTOM B3aUMOJEHCTBUH.
13. CoxpaHeHue UMIyJbca MpH a0COJIFOTHO YIPYTOM B3aUMOJEHCTBUM.
14. HaOnroneHue peakTUBHOTO JBUKECHHUS.
15. CoxpaHeHue MeXaHU4EeCKOW SHEPTuu Npu CBOOOIHOM Ma/ICHUN.
16. CoxpaHeHue MEXaHU4YECKOW SHEPTUU NPU ABMKEHUU Tella Mo/ IeHCTBUEM IPYKUHBI.
Jlabopamopnuie pabomel u onvimel.
1. KonctpynpoBanue Tpakra 1 pa3sroHa U JadbHEHIIEr0 paBHOMEPHOTO JBUKEHHUS [IapUKa
WJIY TEJIEKKH.
2. Omnpenenenue cpeiHed CKOPOCTH CKOJBXKEHHMsI OpycKa WM JBUKEHHS IIapuKa [0
HAaKJIOHHOM TUIOCKOCTH.
3. OmnpeneneHne yCKOpPEHMs Tela IPU PAaBHOYCKOPEHHOM JBWIKEHUM 110 HAKJIOHHOU
IIJIOCKOCTH.
4. HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHHU INPU PABHOYCKOPEHHOM JBIKEHUHU Oe3
Ha4yaJIbHOW CKOPOCTH.
5. IIpoBepka rumoTessl: €ciu MpU PaBHOYCKOPEHHOM IBMKEHMM 0€3 HadalbHOW CKOPOCTH
IIyTH OTHOCATCSA KaK PAN HEYETHBIX YHUCEN, TO COOTBETCTBYIOUIME IPOMEKYTKH BPEMEHHU
OJINHAKOBBI.
6 HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO JTaBJICHMSL.
7 Omnpenenenue kodPPUIMEHTa TPEHUS CKOTBKCHUS.
8. Onpenenenue KECTKOCTU MPY>KUHBI.
9 Omnpenenenne paboOThl CHJIBl TPEHMsT IPU PABHOMEPHOM JIBIDKEHUM Tela IO
TOPU30HTAIEHOM MOBEPXHOCTH.
10. Onpenenenue pabOThl CHIIBI YIPYTOCTH IpU HOIBbEME TIpy3a C MHCIOJb30BAHMEM HENOJABUKHOIO H
MIOJIBUKHOTO OJIOKOB.
11. M3y4yeHne 3aKOHA COXPAHEHUsI SHEPTUU.
Pa3znen 9. Mexannyeckue Koj1e0aHus U BOJIHBI.
KonebarenbHoe nBmxeHrne. OCHOBHBIE XapaKTEPUCTHKHM KOJeOaHW: MEpUOJ, 4acToTa, aMIUIMTY/a.
MaremaTHueckuil U NpyKUHHBINA MasTHUKU. [IpeBparienne sHepruu npu KosiedaTeabHOM JIBUKECHUU.
3aryxaromue Kosiebanus. BeiHyxaeHHble KonebaHus. Pezonanc. Mexannueckue BoJsiHbl. CBoiicTBa
MeXxaHn4YecKux BoJH. IIpononpHble 1 nonepednsie BONHBL. [[1MHA BOJIHBI U CKOPOCTb €€ pacIpOCTPaHEHUS.
MexaHn4ecKue BOJIHBI B TBEPJOM TeJIE, CEHCMUYECKUE BOJIHBI.
3ByK. 'pOMKOCTB 3ByKa U BbIcOTa TOHA. OTpakeHue 3Byka. MIH(pa3Byk U yabTpa3ByK.
Jemoncmpayuu.
HabGnronenue konebaHuil Tes1 Mo 1EHCTBUEM CHIIBI TSHDKECTH U CHIIBI YIIPYTOCTH.
HabGnronenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.
HaGnronenue BeIHYX/IEHHBIX KOJe0aHUN U pe30HaHca.
Pacnipoctpanenne mpoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
HaGnronenue 3aBUCMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKYCTHUYECKHI pE30HAHC.
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Jlabopamopusie pabomot u onvimul.
Omnpenenenne 4acTOTHI U IEPHOAA KOJIeOaHU MaTeMaTUYeCKOro MasiTHUKA.
Omnpenenenre 4acTOThI U IIeproia KoaeOaHui Mpy>KUHHOTO MasSTHHUKA.
HccnenoBanue 3aBUCUMOCTH TIepHOAa KOJeOaHUH TOIBEIIICHHOTO K HUTH IPy3a OT JUTHHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH NIEpUOAA KojaeOaHUN NPYKMHHOIO MasiTHUKA OT Macchl Ipysa.
IIpoBepka HE3aBUCUMOCTH I€pHOJia KoJieOaHU Ipy3a, OBEIIEHHOTO K HUTH, OT MacChl rpy3a.
OnBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPHOa KOJICOAHH MPYKUHHOTO MAsITHHKA OT MAacChl Tpy3a H
XKECTKOCTU NPY>KUHBI.
W3mepenne yckopeHusi CBOOOIHOTO MaJICHHUS.
Pa3nen 10. Di1ekTpoMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHUTHOE T0Jie. DJIEKTPOMArHuTHbIE BOJIHBI. CBOMCTBA 3JIEKTpOMarHUTHBIX BoJiH. [llkana
AJIEKTPOMArHUTHBIX BOJIH. VCIIOIb30BaHME AIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJIH.
BousiHOBBIE CBOMCTBA CBETA.
Jlabopamopnwie pabomel u onvimel.
N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIILI0 MOOMIIBHOTO TesedoHa.
Pazgea 11. CBeToBbIE SIBJICHMS.
JlyueBasg mopenp cBera. Mcrounukn csera. IIpsaMonMHENHOE paclpOCTpaHEHHE CBETa. 3aTMEHUS
Counnna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3aKkoH OTpakKeHUs CBETA.
[Ipenomniennie cBeta. 3akoH TmperaomieHUs cBera. [logHOE BHYTpEHHEE OTpPaKEHHE CBETA.
Hcnonb30BaHKe MOJHOTO BHYTPEHHETO OTPaXKEHHs B ONTHYECKUX CBETOBOAX.
Jlunza. Xon mydei B nuH3e. OnTudeckas cuctema ¢oToarnmapara, MUKPOCKoTa 1 Teleckomna. a3 kak
onTHYecKas cucrema. bauzopykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6emoro ceeta B criektp. OnbITel HetoToHa. ClokeHHE CIIEKTpalbHBIX 1IBETOB. Jucmepcus
CBeTa.
Jemoncmpayuu.
[IpsimonuHeitHOE pacrpocTpaHeHHEe CBETA.
OTtpaxxeHue cBeTa.
[Tonyuenue n306pakeHHit B MIIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomienue cBera.
OnTHyeckuii CBETOBO/I.
Xoa mydeii B coOuparoiiei JInH3e.
X0 nyder B pacCEerBarOLLIEH JIMH3E.
[Tonyuenue n3006pakeHHi ¢ TOMOIIIBIO JTUH3.
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. Ilpunnun gevictBus (oToamnmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopnens rnasa.
11. PasnoxxeHue Genoro CBETa B CIIEKTP.
12. Tlomydenue 6em0TO CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuwvie pabomot u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIy4a OT yriia NajeHusl.
2. N3yyeHue XxapaKTEpUCTHK U300paKeHUS MpPEAMETa B TUIOCKOM 3epKaie.
3. MHccnepoBaHue 3aBUCMMOCTH yrija MPEIOMIIEHHs CBETOBOTO Jy4a OT yIijla MaJeHUsl Ha TPAaHULIEe «BO3TYX—
CTEKJIO».
4. TlomyueHue n300pakeHU ¢ TOMOIIBIO COOMPAIOIIEH TUHHI.



5. Omnpenenenue GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CHUITBI COOMPAOIIEH JTHH3BL
6. OmBbITHI 10 PA3JIOKEHUIO OEJIOTO CBETA B CHEKTP.
7. ONBITHI 10 BOCTIPUSATHIO LIBETA MPEIMETOB IPU MX HAOIIOJCHUN Yepe3 [IBETOBbIC (PMIIBTPHI.
Pasznen 12. KBanToBbIe sIBJIEHHS.
OmnbiTel Pesepdopaa u mumanerapHast monens aroma. Monens aroma bopa. Hcryckanue u noriomieHue
ceera aromoM. KBaHThI. JIMHEWUYaThIe CIIEKTPBI.
PannoaktuBHoCTh. Anb(a, Oera- u ramma-usnydenus. CTpoenue aTroMHoro siapa. Hykinonnas monaens
aTOMHOTO siipa. M3otonsl. PaguoaktuBHble npeBpaienus. Ileproa nonypacnana aToMHBIX sJEp.
SAnepubie peakuuu. 3aKOHBI COXpAHEHUs 3apsIOBOIO M MAacCOBOTO YHCENl. DHEPrusi CBSI3M aTOMHBIX
anep. CBsizb Macchl U dHeprun. Peakuuu cuntesa u nenenus sjaep. Merounuku sHeprun CosHIa U 3BE37.
SAnepHas sHepreTuka. JleMcTBUSA paMOAKTUBHBIX U3JIy4eHUN Ha )KUBBIE OPTAHU3MBI.
Jemoncmpayuu.
CrieKTphl U3JIy4eHUs U TOTJIOMICHHUSL.
CrieKTphl pa3Iu4HbIX Ia30B.
CriexTp BoAOpO/Ia.
Habmonenue TpekoB B kamepe BuibcoHa.
Pabota cuérunka HOHU3UPYIOMINX U3TYUCHHH.
Peructpanus n3nydeHus NpupoIHbIX MUHEPAJIOB U ITPOIYKTOB.
Jlabopamopnwie pabomel u onvimel.
Habmroienue CrtomHbIX U JIMHEHYaThIX CIEKTPOB U3JTyYEHUSI.

oukwnNpeE

2. HccnenoBanue TPEeKOB: H3MEPEHHNE SHEPTUU YACTHUIIBI [0 TOPMO3HOMY IyTH (TI0 poTOrpadusim).
3. H3mepeHue painoakTUBHOTO (OHA.

IToBTOPHUTENbHO-00001IAKOIUIA MOTYJIb.

[ToBTOpHUTENBHO-0000IIAIONMIT  MOIYAb TpPEAHA3HAYCH [UIl CHUCTEMAaTH3allud | 000O0IeHUs
MPEIMETHOTO COJEpPXKaHUS U OMbITA JAESITEIbHOCTH, IPUOOPETEHHOTO MPH M3YYEHUH BCETo Kypca (HU3UKH, a
TaKke s TOATOTOBKM K OCHOBHOMY TOCYIapCTBEHHOMY OJK3aMeHY MO (usuke A oOydarommxcs,
BBIOPABIIIMX ATOT Y4€OHBIN MIPEIMET.

[Ipu u3ydeHun JaHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCA BUJBI ACATEILHOCTH, HA OCHOBE
KOTOpBIX O0ecleynBaeTcsl JOOCTHUKEHHE NPEIMETHBIX M METaNpeIMETHBIX IUIAHUPYEMBIX pe3yJIbTaTOB
oOyueHusi, GOpMHUpPYETCsS €CTECTBEHHOHAy4yHasi TPaMOTHOCTb: OCBOCHHME HAYYHBIX METOJIOB HCCJEI0BaHUS
SBJICHUA TPUPOJBI W TEXHUKH, OBJAJCHUE YMEHHUSMHU OOBICHATH (PUIUUYECKHE SBJICHUS, MPUMEHSSA
MOJIy4YE€HHBIC 3HAHMUSI, PEIlIaTh 3a]]a4d, B TOM YHCJIE KAUeCTBEHHBIE U SKCIIEPUMEHTAIbHBIE.

[IpuHIMOHATBEHO JEATENBHOCTHBIA XapakTep MaHHOTO pasjieNia peanusyercs 3a CY€T TOro, uTo
oOyuaroluecs BBIMOIHSIIOT 331aHUs, B KOTOPBIX UM MPEJIaraeTcs:

HAa OCHOBE TMOJYYCHHBIX 3HAHUI paclo3HaBaTh M HAYYHO OOBACHATH (PHU3UYECKHE SBJICHHUS B
OKpY’Karollel TpUpo/ie U IOBCETHEBHOM KU3HU;

UCIO0JIb30BaTh HAYYHBIE METOJbl HCCIENOBaHHS (DU3MUECKUX SBICHUH, B TOM YHUCIE AJS MPOBEPKU
TUMNOTE3 U IOMYyYEHHS] TEOPETUUECKUX BHIBOJIOB;

OOBSICHATH, HAyYHBIE OCHOBBI HaWOONiee BAXKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJOTHH, HampuMep,
MPAKTUYECKOTO HCIOJIb30BAaHUS PA3IMYHBIX HMCTOYHMKOB JHEPIMM Ha OCHOBE 3aKOHA MPEBpAaIleHUs H

COXpaHCHUA BCCX U3BCCTHBIX BUAOB SHCPIUU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

N3yyenue ¢(usnkn Ha ypOBHE OCHOBHOTO OOIIEro 0o0pa3oBaHMs HANpaBlICHO Ha JIOCTIDKEHHE

JIMYHOCTHBIX, METAIPCAMCTHBIX U IIPEAMCTHBIX O6pa30BaT€JIBHBIX PE3YIbTATOB.

B pesynbrare m3yueHus (U3MKM Ha YpOBHE OCHOBHOro o0Imiero oOpa3oBaHHus y oOydarouierocs

OyayT chOpMHUPOBAHBI CIICAYIONTUE JIMYHOCTHBIC PE3YIbTATHl B YACTHU:

1) naTpHOTHYECKOr0 BOCTIMTAHUS:

— IpOsIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKON (PM3NYECKOM HAayKH;

— LIEHHOCTHOE OTHOLIEHHE K IOCTUKEHUSM POCCUMCKUX yUEHBIX-(DU3UKOB;

2) rpaIaHCKOr0 ¥ 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTUBHOMY YYacTHUIO B OOCYXKIEHUH OOIECTBEHHO 3HAYUMBIX U 3TUYECKUX IPOOIIeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUH (PU3UKH;

— OCO3HAaHHE B&JKHOCTU MOPAJIBHO-ITUYECKUX IMPUHLIUIIOB B IEATEIBHOCTH YYEHOTO;

3) 3cTeTH4ecKoro BOCIIMTAHMS:

— BOCHIPUATUE ICTETHUECKUX KauecTB (PU3NYECKON HayKH: €€ TapMOHUYHOIO TOCTPOEHUs, CTPOTOCTH,
TOYHOCTH, JAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOI'0 IMO3HAHUSA:

— OCO3HaHHE LIEHHOCTH ()M3MYECKON HayKM KaK MOIIHOIO WHCTPYMEHTa MO3HAHHS MHUpPa, OCHOBBI
Pa3BUTHUS TEXHOJOTHH, BAXKHEUIIIEH COCTABJISAIONIEH KYJIbTYpHI;

— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, MHTEPECA K UCCIIEI0BATENbCKON A TETbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJILHOIO 0J1ATr0NOJyYHs:

— OCO3HaHUE IIEHHOCTH 0e30MacHOro o00pa3za KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM MHUPE,
BAXHOCTH NpaBUJ 0€30MacHOro TMOBEIEHUs Ha TPaHCIOPTE, Ha J0porax, C JJIEKTPUYECKHUM H
TEIJIOBBIM 00OPY/IOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;

— chopMUpPOBaHHOCTH HaBbIKA pedIeKCUH, MPU3HAHUE CBOETO IpaBa Ha OUIMOKY M TaKOTo K€ MpaBa y
JPYroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— AaKTUMBHOE Yy4acTHe B pEIICHUH MpPaKTUYEeCKHX 3aJad (B paMKax CeMbH, 00pa3oBaTelbHOM
OpraHu3aliy, ropoja, Kpas) TEXHOJIOTHMYECKON M COIMANIbHOM HAaIMpaBJIEHHOCTH, TPEOYIOIINX B TOM
yuciie U GU3NYECKUX 3HAHMUI;

— UHTEpEC K MPAKTHIECKOMY M3YUYEHHIO MPO(heccHil, CBI3aHHBIX ¢ (PU3UKOI;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalusi Ha IpUMeHeHue (U3MYECKUX 3HAHWM s pelieHusl 3aqad B 00JIacTH OKpYKaromen
Cpelibl, IUNITAHUPOBAHUS IOCTYNKOB U OLIEHKU UX BO3MOXHBIX MOCIEACTBUI AJI1 OKPYKAIOIIEH Cpebl;

— OCO3HaHHE TMI00aTBHOIO XapaKTepa SKOJOTHYECKUX MPOOIeM U IMyTeH UX pelIeHHUS,;

8) ajanTanmu K M3MEHAIOMMMCSH YCIOBHAM CONMAJIBLHON U PUPOIHOH Cpeabl:

— NOTpeOHOCTh BO B3aUMOJCHCTBUU TNPHU BHINOJHEHUH MCCIEIOBAHUN M MPOEKTOB (PU3NYECKOM
HaIPaBJIEHHOCTH, OTKPBITOCTH OMBITY U 3HAHUSAM JIPYTHX;

— IMOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO 1EeATEIHOCTD;

— NoTpeOHOCTh B (POPMUPOBAHMM HOBBIX 3HAaHUM, B TOM uucie (OpMYIHPOBATH HJEH, MOHSITHS,
TUIOTE3bI O GPU3NYECKUX OOBEKTaX U SIBJICHUIX;

— 0co3HaHME Ae(PUITUTOB COOCTBEHHBIX 3HAHUI M KOMIETEHTHOCTEH B 001aCTH (PU3MKH;

— IUIAHUPOBAHME CBOETO Pa3BUTHUS B MPHOOPETEHUN HOBBIX (PM3MUECKUX 3HAHUI;



e — CTPCMJICHHUC aHAJIM3UPOBATHb U BLIABJIATL B3aMMOCBA3W NPUPOIBLI, O6H.I€CTB3, U 3KOHOMHKH, B TOM

YHCIIe ¢ UCTIONBb30BaHUEM (PU3MUECKUX 3HAHMIA;

e — OICHKA CBOMX JICHCTBHH C Y4€TOM BIMSHHS Ha OKPYKAIOUIYIO CPEAy, BO3MOXHBIX IIIOOATBHBIX
HOCJIEACTBUH.

METAINPEIMETHBIE PE3YJIbTATBI

B pesynbrate OcBOCHHUs Mporpammbl 1Mo (U3WKE HAa YpOBHE OCHOBHOTO 00IIero oOpa3oBaHUs y
oOyyaromerocsi OyayT copMHUpoBaHEl MeTanpeIMeTHbIE Pe3yJbTaThl, BKIIOYAOUINE MO3HABATEILHBIC
YHUBEpCaJbHble yueOHblE JEHCTBUSA, KOMMYHMKAaTHBHBIE YyHUBEpCAJbHblE YyueOHble JIeHCTBUS,
perylnsaTUBHbIE YHUBEPCAJIbHbIE YUeOHbIE JEHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JelCcTBUSA

ba3oBble Jornveckue geiicTBusi:

BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);

YCTaHABIWBATh CYIICCTBEHHBIH NPHU3HAK KiIacCU(PUKAIMK, OCHOBAaHUS [UIsi OOOOIIeHHS W
CpaBHEHMUS,

BBISIBIISITh 3aKOHOMEPHOCTH M TPOTUBOpPEUHs B paccMaTpuBaeMbIX (akTaxX, JAaHHBIX U
Ha6J'IIO,HeHI/I5IX, OTHOCHAIIINXCA K CbI/ISI/I‘—IeCKI/IM SIBJICHUSM,

BBIABJIATE NPUYHUHHO-CJICACTBCHHBIC CBA3UW IMPU H3YYCHUU (1)H31/I‘-I€CKI/IX SIBJICHUU U mponeccos,
JeTaTh BBIBOJIBI C MCIIOJIb30BAaHUEM JICAYKTHBHBIX U MHIYKTUBHBIX YMO3aKJIIOUYCHUH, BBIIBUTATh
THIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEITMYUNH;

CaMOCTOSITEJIPHO BBIOMpATh CHOCO0 pemeHus ydeOHOW (Qu3nueckord 3amavyd  (CpaBHEHHE
HECKOJIbKUX BAapUAHTOB PEIICHHUs, BHIOOP HamOosee MOAXOISIIEr0 C y4ETOM CaMOCTOSITEIHHO
BBIJICJICHHBIX KPUTEPHUER).

Ba3oBble ucciienoBarebcKHe N1eCTBUA

HCITIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IC,Z[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUS;

IIPpOBOAWUTE II0 CaMOCTOSATCIBHO COCTAaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN (1)I/I3I/I‘16CKI/II71
OKCIICPUMCHT, HEOO0JIBIIIOE HCCICIOBAaHUC (1)I/ISI/ILIGCK01"O SIBJICHUS

O€HHMBAaTh Ha IMPUMCHHMOCTb W JOCTOBCPHOCTH I/IH(bOpMaI_[I/IIO, IIOJIYYCHHYIO B XOJ€
HCCIICO0BaHUA UJIW SKCIICPUMECHTA,

CaMOCTOATCIBHO Cl)OpMy.]'II/IPOBaTB O606H.[€HI/I${ U BBIBOABI IIO PE3yJibTaTaM HpOBe,I[éHHOFO
Ha6J'IIOI[eHI/IH, OIIbITa, UCCIICAOBAHMA,

IIPpOrHO3HUpPOBATb BO3MOKHOC z(aﬂbHeﬁmee pa3sBUTHUC (1)I/ISI/ILICCKI/IX IIpOLECCCOB, a TAKIKC BbIABUI'ATb
IIpCAITIOJIOKCHU S 00 ux Pa3BUTHHU B HOBBIX YCJIOBUAX U KOHTCKCTAX.

PabGora ¢ undopmanmeii:

IPUMEHATh Pa3IMUHbIE METObl, HHCTPYMEHTBI U 3alpochl NMPH MOUCKE M 0TOOpe MHpOpMaLun
WIN JJAHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH pu3nueckoi 3a1aum;

aHAJIM3UpPOBaTh, CUCTEMAaTU3UPOBATh M MHTEPIPETUPOBATh MH(OPMAIMIO PAa3IUYHBIX BUAOB U
¢dbopM npencTaBieHus;

CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMaNbHyIO (GopMy TpeAcTaBieHuss UHPOpMALUU U
WUTIOCTPUPOBATh peIIaeMble 33aaul HECIOKHBIMU CXE€MaMM, JUarpaMMaMu, UHOW rpaduxoit u
UX KOMOMHAIUSMH.

KoMMyHuKaTHBHBIC YHHBEpPCAIbHbIE y4eOHbIE JeHCTBHUA:



B X0Je OOCYKIeHHs Y4eOHOTO Marepualia, pe3ylbTaToB Ja0OpaTOpHBIX PabOT W IMPOCKTOB
3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXJTaeMOW TEMBI W BBICKA3bIBATh WJICH, HAICIICHHBIC Ha
pelIeHre 3a/1a41 U TOJIIepKaHKe OJIaroKenaTebHOCTH OOIICHUS;

COTIOCTABJISTh CBOU CYKICHHS C CYXICHHSIMH APYTUX YYaCTHHKOB JHWAaiora, OOHApYKHBAaTh
pa3IM4Mre U CXOACTBO MO3ULINI;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M IMMCHbMEHHBIX TEKCTaX;

MyOIMYHO TIPEACTABIATh PE3YJIBTATHI BBIMOJHEHHOTO (PU3UYECKOrO OmbITa (IKCIEPUMEHTA,
HCCTIe0BaHUs, IPOCKTA);

MMOHUMATh ¥ WCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW W WHIUBUIYATBHON pabOTHI IIpH
pELIeHUH KOHKPETHON (pr3HUecKoil mpoOiIeMsbl;

MPUHUMATH e COBMECTHOM JIEATEIIFHOCTH, OPraHU30BBIBATH JICHCTBUS 1O €€ JOCTHKCHHIO:
pacmpeiensaTb poju, OOCYKIaTh MPOIECChl M PE3YJbTaThl COBMECTHOW paboThl, 0000mIaTh
MHEHHUS HECKOJILKHX JTIOJICH;

BBITIOJTHATH CBOIO YacTh pabOTHI, JOCTHrasi KAYECTBEHHOTO Pe3yJbTara 10 CBOEMY HAIpPaBJICHUIO
Y KOOPJMHHPYS CBOU JCHCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHWBATh KAa4yeCTBO CBOCTO BKJIaJa B OOIMMHA TPOAYKT IO KPUTEPHSIM, CAMOCTOSTEIHHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHble yHUBeEpcabHbIe YUeOHBbIE 1€l CTBUA

Camoopranuszaums:

BBISIBIISITh MPOOJEMBbl B JKM3HEHHBIX U YUEOHBIX CHUTYyalUsiX, TPeOyOIIUX Ui peuIeHUs
(bM3UYECKUX 3HAHU;

OpUEHTHPOBATHCS B PA3NIMYHBIX MOJXOJAAX MPUHATHS pPEUICHU (MHAUBUAYaJTbHOE, MPUHSATHE
pelieHus B TPyNIe, IPUHATHE PEIICHUH TPYIION );

CaMOCTOSITENIbHO COCTABJISITh AITOPUTM pelieHus (GU3NYecKOl 3a/1auil WM IJ1aHa UCCIeI0BaHUS
C y4€TOM HMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBATh
npeyiaraéMble BapuaHThl PelICHUN;

JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

JIaBaTh aJI€KBATHYIO OLIEHKY CUTYalluH U MpeylaraTh IJIaH €€ U3MEHEeHMs,;

OOBSICHATh NPUYMHBI JOCTHXKEHUS (HEIOCTHXKEHHs) PE3YJIbTaTOB JESTEIbHOCTH, JaBaTh OLIEHKY
IpUOOPETEHHOMY OTIBITY;

BHOCUTb KOPPEKTHBBI B [EITEIbHOCTb (B TOM 4YHCIE B XOJI BBINOJHEHHS (QU3HMUECKOTO
HCCIIEIOBAaHUSI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENBCTB, M3MEHUBIIMXCS CUTYallUH,
YCTaHOBJICHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBHSIM;

CTaBUTh ce0s HAa MECTO JPYyroro yejoBeKka B XOJE CIOpa WM JAUCKYCCUM Ha HAay4dHYIO TEMY,
MIOHUMATh MOTHUBBI, HAMEPEHUs U JIOTUKY JPYroro;

MIPU3HABATH CBOE MPaBO HA OLIMOKY MPH pelleHUuH (PU3MUYECKHX 3a7a4 MU B YTBEP)KJICHHUSIX Ha
Hay4yHbIE€ TEMBI U TAKOE K€ IIPABO JAPYroro.

HNPEAMETHBIE PE3YJIBTATBI

K kxonuy oOydyenus B 7 KJiacce NpeiIMETHbIE Pe3ylbTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTPaKaTh
c(OPMHUPOBAHHOCTh y O0OyHAIOIIUXCS YMEHUI:



WCIO0JIb30BaTh MOHATHS: (DU3MUYECKUE W XUMHUYECKUE SIBJICHUS, HAOIIOJICHUE, DKCIICPUMEHT,
MOJEIb, TUINOTE3a, SAUHUIBI (PU3UICCKUX BEIWYMH, aTOM, MOJICKYJa, arperaTHble COCTOSHHS
BemecTBa (TBEpAOE, KHUAKOE, Tra3000pa3HOE), MEXaHMYeCKOe JBIIKCHHE (paBHOMEpHOE,
HEpaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOpUs, paBHOJCHCTBYIOMas cuia, Aedopmarus
(ympyrasi, maacTU4ecKkas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

paznuuath saBieHUS (Auddy3us, TEIIOBOE ABUKEHHUE 4YACTHUI[ BEIIECTBA, PaBHOMEPHOE
JBKEHHE, HEPAaBHOMEPHOE JIBIDKEHUE, MHEPIHUS, B3aMMOICHCTBHUE TEJl, pABHOBECHE TBEPABIX TEI
C 3aKpeIUIEHHOW OCBIO BpalleHUs, Tepenaya AaBiICHUS TBEPABIMU TEJIaMH, >KHAKOCTIMHU M
razamu, atMocepHOe HaBJiCHHUE, IJIaBaHUE TeJl, MPEBpAIICHUS MEXaHUYECKOW DHEPIrHH) IO
ONMCAHUIO MX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIMBITOB, JAEMOHCTPUPYIOIIHMX JTaHHOE
(buznyecKkoe sIBICHUE;

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NYECKUX SBIICHUM B OKPYXKAIOIIEM MHUPE, B TOM YHCIIE
(dbu3uYecKue SIBJICHUS B MPUPOJIE: MPUMEPHI IBWKEHUS C PA3TUYHBIMH CKOPOCTSIMHU B KUBOU U
HEXUBOU TPUPOJE, ACHCTBUE CUJIBI TPEHUS B TMPHUPOJE U TEXHHUKE, BIUSHUE aTMOC(HEpPHOTO
JABJICHUS HA )KMBOW OpraHW3M, IJIaBaHUE PHIO, ppluard B TEJE YeJIOBEKa, IIPH STOM MEPEBOIUTH
MPaKTHUYECKYIO 3ajjauy B y4eOHYIO, BBIJIENSTh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKK) GUZNYECKUX
SIBJICHU;

OTIMCHIBATh U3YYCHHBIC CBOMCTBA TEN M (PM3UUECKHUE SBIICHUS, UCTIONB3YS (PU3NIECKNE BEITMUUHBI
(macca, 00BEM, TUIOTHOCTH BEIIECTBA, BPEMs, IIyTh, CKOPOCTh, CPEAHSS CKOPOCTh, CHJA
YOPYrOCTH, CHJIa TSDKECTH, BEC Teja, CHJIa TPEHUs, JaBjieHUe (TBEPAOTO Tela, )KUIKOCTH, Ta3a),
BBITAJKUBAIONIAsl CHJIa, MEXaHWYecKas padoTa, MOIIHOCTh, IUIEYO CHJIBI, MOMEHT CHJIBI,
KO3(h(GUIIMEHT MOJIE3HOTO ACWCTBUS MEXaHHW3MOB, KMHETHYECKas U TMOTEHIMAJbHAs SHEPTHUs),
IpU ONHUCAHUU TMPABHIBHO TPAaKTOBAaTh (U3MUECKUH CMBICI HCIOJB3YEMbIX BEIMYHMH, HX
0003HaYeHUs] U €TUHUIbI (PU3MUECKUX BEIUYUH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOIIME TAHHYIO
(bu3NYecKy0 BEIIMYUHY C JPYTMMU BEIMYMHAMH, CTPOUTH IpaUKH M3YYEHHBIX 3aBHCHUMOCTEH
(bMBUYECKUX BEIMYNH,

XapaKTepu30BaTh CBOICTBa Tel, (U3MYECKHUe SBIEHUS U TMPOLIECCHI, MCIOJb3Yys IpaBHIa
CJIOKEHHUS cui (BIOJIb OJHOM TpsiMoii), 3akoH ['yka, 3akoH [lackams, 3akoH Apxumeza, MPaBHIIO
paBHOBecHs pbluara (0J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXpAaHEHHsS] MEXaHU4eCKON
SHEpruM, TMpU OTOM JlaBaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alHChIBaTh €ro
MaTeMaTH4eCKOe BhIPaXKEHHUE;

OOBSACHATh (PU3MUECKUE SIBJICHHUSA, MPOLECChl M CBOMCTBA TEJ, B TOM YHCIE M B KOHTEKCTE
CUTYalluil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO-CIEICTBEHHBIC CBSI3H,
CTpOUTh OOBSICHEHHE W3 1—2 JOTMYeCKHMX IIaroB ¢ OMOpoi Ha 1-2 H3yYEHHBIX CBOWCTBA
(buznuecKkux ABJIeHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacyéTHble 3a7aydl B 1—2 NEHCTBUS, MCHOJB3YS 3aKOHBI M (DOPMYIIbI, CBS3BIBAIOIINE
¢dbusznyuecKkue BEIMYMHBI: Ha OCHOBE aHaIW3a YCJIOBHS 3a/aydl 3alUCHIBATh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3UUECKHE BETMYUHBI B (JOPMYJIbI U MPOBOJUTEH PACUEThI, HAXOAUTh CIPABOYHBIE
JTaHHbIE, HEOOXOAMMbIEC JJsi pEIIeHHs 3a7ad, OLIEHHWBAaTh PEATUCTUYHOCTh MOTY4eHHOMN
(bu3nuecKoil BENUYUHBL;

pacrmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO PEIIUTh MpPU TOMOIIU (U3UYECKUX METOJO0B, B
OTIMCAHWU HCCJIEOBAHUS BBIACTATH IMPOBEPSEMOE MPEANoJokKeHHe (TUMOoTe3y), pa3nuyarh U
HMHTEPIPETUPOBATH MOMYYSHHBIH PE3yabTaT, HAXOAUTh OIIMOKH B XOJE OIBITA, JENaTh BBHIBOJbI
10 €ro pe3yJbTaraM;



MPOBOJUTH OTBITHI IO HAOMIOJICHUIO (U3NYSCKUX SIBICHUN WM (U3NYECKUX CBOWUCTB Te:
(dbopMyITUpOBaTh TPOBEPSIEMbIC MPEAINOJIOKEHUS, COOUpATh YCTAHOBKY W3 IMPEAJI0KEHHOTO
000pyIOBaHUs, 3aMMCBIBATH X0/ OIBITa U (POPMYTUPOBATH BBHIBOJIBI;

BBIMIOJIHATh TMpPSIMBbIE M3MEPEHUsI PACCTOSIHUSA, BPEMEHH, MacChl Tena, 00bEMa, CHIbl U
TEMITEPaTypPhl C HCIOJIb30BAHUEM AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, 3aMKMCHIBATH MMOKA3AHUS
prOOPOB ¢ YIETOM 33aJaHHOW a0COTIOTHOM MOTPEITHOCTH U3MEPEHUIA;

MPOBOJUTH HWCCJICIOBAHNE 3aBHUCUMOCTH OJHOW (U3MUECKON BEIUYHHBI OT JPYrod C
WCIIOJIb30BAHUEM MPSMBIX U3MEPEHUM (3aBUCUMOCTH MYTH PaBHOMEPHO ABMXKYIIETOCS Teia OT
BPEMEHH JBWXEHUS TeJa, CUJIbl TPEHUS CKOJBKEHHS OT Beca Tejla, KadecTBa 00paboOTKu
MOBEPXHOCTEW TEJI U HE3aBUCUMOCTHU CHJIBI TPEHHUS OT IUIOIIAJXA COTPUKOCHOBEHHS TEJl, CHIIbI
YOPYTOCTH OT Y/JIMHEHHS TPYXKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMaA MOTPYKEHHOM YacTh
Tela U OT TUIOTHOCTH >KHJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Teja, OT TJyOWHBI, Ha
KOTOPYIO TOTPYXEHO TEeJO0, YCIOBHM TUIaBaHUS TeJ, YCIOBUH PaBHOBECHS phluara U OJIOKOB),
y4acTBOBaTh B IUJIAHUPOBAHUHM Y4E€OHOTO HCCIEAOBaHUS, COOMpPATh YCTAHOBKY M BBHITIOJNHATH
W3MEPEeHUs, CleAysd TMpeJIOKEHHOMY IIIaHy, (UKCHUpPOBATh PE3yJabTaThbl MOJy4E€HHOU
3aBUCUMOCTH (PU3NYECKUX BETUYMH B BHUJIEC MPEIOKEHHBIX TaOIUIl U rpaduKOB, J1eJaTh BHIBOIBI
0 pe3ysibTaTaM HCCle0BaHMUs;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHMsI (PU3NUYECKUX BETWYMH (TUIOTHOCTH BEIIECTBA JKHJIKOCTH W
TBEPIOTO Teja, CWila TPEHUS CKOJIBKECHUsS, [JAaBICHHE BO3/yXa, BBITAJKHUBAIONIAS CHIIA,
NEHCTBYIOIIAs Ha MOTPYXEHHOE B KHUIAKOCTH TeJ0, KOADMOUIIMEHT MOJIE3HOTO JACUCTBUS MPOCTHIX
MEXaHU3MOB), CJIENys MPEIOKCHHOW HWHCTPYKIIUM: TPH BBITOJHEHUH W3MEPEHHN coOMpaTh
JKCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAUEHHE NCKOMOW BEJIMYNHBI;

co0Jr01aTh MpaBUJIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
yKa3bIBaTh TNPUHIUIMBI JEHCTBUS NPHOOPOB M TEXHUYECKUX YCTPOICTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOUIUECS] COCYAbI, 0apOMeTp, pblyar, MOJBMKHBIM M HETOABHKHBIN OJIOK,
HAaKJIOHHAS [JIOCKOCTh;

XapaKTepU30BaTh MPUHIUMbBI JCHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUUYECKHX YCTPOWCTB C
omopo Ha uUX onucaHus (B TOM 4HCIE: MOAUIMIHHUKH, YCTPOWCTBO BOJOIPOBOAA,
TUIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOM HACOC, apEOMETpP), HCHOJIb3Ys
3HaHHUS O CBOMCTBaX (U3MYECKUX SABJIEHUH U HE0OXoauMble (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH TPUMEPHl (HAXOIUTh MHGOPMAIMIO O MpUMeEpax) MPaKTHYECKOTO HCIIOJIb30BAHUS
(bu3nuecKux 3HaHUHN B MOBCETHEBHOMW >KMU3HHU JUIsl oOecnieueHrs 06e30MacHOCTH MpH oOpaleHuu ¢
npubopaMu M TEXHUYECKHUMH YCTPOMCTBAMH, COXpPAHEHHs 3J0pOBbS M COONIONEHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYILIECTBIISITH OTOOP HMCTOYHWUKOB HH(popmaimu B MHTepHeTe B COOTBETCTBUHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE MMEIOIIMXCA 3HAHUW U MYTEM CpPAaBHEHUS pa3IMYHBIX
HMCTOYHUKOB BBLICTATh MH(OPMAIINIO, KOTOpas SBISETCS MPOTHUBOPEUYUBON HIIM MOKET OBITh
HEJIOCTOBEPHOM;

UCIOJIb30BaTh TPU BBIMOJHEHWH YYEeOHBIX 3aJaHUl HAy4YHO-TIOMYJSPHYIO JIUTEPATYpPy
(U3MYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MaTepuasbl, pecypchl ceTu VIHTepHET, BIaleTh
npuéMaMu KOHCIEKTHPOBAaHUS TEKCTa, mpeoOpa3oBaHus HHGOpPMAIUM W3 OJHOM 3HAKOBOM
CUCTEMBI B APYTYIO;

co37aBaTh COOCTBEHHBIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHUS HA OCHOBE 2—3 HCTOYHUKOB
uHpopmanuu GU3MYECKOTO COACPIKAHUS, B TOM YUCIE MYyOIMYHO JIeNaTh KpaTKUe COOOIIECHHS O



pe3yiapTaTax IPOEKTOB WM YYEOHBIX HCCIEIOBAHUM, NpPHU STOM IPAaMOTHO HCIOJIb30BaTh
M3yYEHHBIN MOHATHIHBIN anmapar Kypca (pU3HKH, COPOBOXKIATh BBHICTYIICHUE ITPE3CHTAIIUCH;
IIPY BBINOJIHEHUH YYEOHBIX MPOEKTOB M MCCIEAOBAHUN paclpeiessiTh 00sI3aHHOCTU B I'PYIIE B
COOTBETCTBUM C IIOCTaBJICHHBIMHU 3aJadaMH, CJIECIUTH 3a BBIIOJHECHUEM IUIaHA JCWCTBUH,
aJIeKBaTHO OLIGHMBAaTh COOCTBEHHBIH BKJIaJ B JEATEIbHOCTh TPYIIBl, BBICTPAUBATh
KOMMYHHUKAaTUBHOE B3aUMOJICUCTBUE, YUUTHIBASI MHEHUE OKPYKAIOLIUX.

K xonny oOyuyeHus B 8 kJiacce npeaMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)kaTh
c(OPMHUPOBAHHOCTD y O0OyJArOIINXCS YMEHUI:

UCIOJb30BATh MOHATHUS: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE ABMKEHHE aTOMOB U MOJEKYII,
arperaTHbIE COCTOSHHSI BEIIECTBA, KPUCTAIUIMYECKHE M aMOp(HBIE Tella, HACBHIIICHHBIA U
HEHACBILIEHHBIH Tap, BIAKHOCTh BO3/AyXa, TeMIepaTypa, BHYTPEHHSSI 3HEPrUs, TEIIOBOI
JBUTATeb, DJIEMEHTApHBIA JJIEKTPUYECKUM 3apsi, D3JEKTPUYECKOE II0Jie, NPOBOAHUKH U
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUN TOK, MAarHUTHOE TIOJIE;

pasnuyath SBJIEHUS (TEIJIOBOE PACIIMPEHHE M CXKAaTHe, TeIulolepeayda, TEIIOBOE paBHOBECHE,
CMauMBaHMEe, KalWUIApHbIE SIBJICHMS, MCIapeHue, KOHICHCAllMs, MJIaBJIeHHE, KPUCTAJUIM3ALMs
(oTBEepAeBaHME), KWIIEHHE, Temlonepeaaya (TEMJIONPOBOJAHOCTb, KOHBEKIUS, H3Iy4YeHUE),
ANIEKTpU3ALMA TeJ, B3aUMOJEHCTBHE 3apsiioB, ACUCTBHSI DJIEKTPUUYECKOrO TOKa, KOPOTKOE
3aMbIKaHHE, B3aWMOJIEWCTBUE MArHUTOB, JIEHCTBHE MArHUTHOTO MOJIS HAa IPOBOJHUK C TOKOM,
AIIEKTPOMArHUTHasi MHAYKIHUS) MO OMUCAHUIO MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSIBICHUE N3YUYEHHBIX (U3UYECKUX SBJICHUN B OKPYXAIOIIEM MHUPE, B TOM YHCIIe
¢Gu3nyeckue SBJICHUA B MPUPOJE: MOBEPXHOCTHOE HATSDKEHHWE M KalWJUIAPHBIE SIBICHHS B
IPUPOJE, KPUCTAIUIBI B MpHpoJe, u3nydyeHne CoiHIa, 3aMep3aHue BOAOEMOB, MOPCKUE OpHU3BI,
oOpa3oBaHue pPOChl, TyMaHa, HHEsl, CHETa, 3JEKTPUUECKUE SBICHUS B aTMOc(epe, MEKTPUIECTBO
KMBBIX OPraHU3MOB, MArHUTHOE MoJ€ 3eMiH, Jpeid MOJIIOCOB, POJIb MAarHUTHOTO TOJS AJS
KHU3HU Ha 3eMJe, NOJISIPHOE CHUSHUE, NIPU ITOM IEPEBOJUTH NMPAKTHUUYECKYIO 33Jady B y4eOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUM;

OIMCBIBATH U3yYEHHbIE CBOMCTBA TN U (PU3UUYECKUE ABJICHUS, UCTIONb3Ysl (U3NUYECKNE BETUUMHbI
(TeMmepatypa, BHYTPEHHS SHEPIUs, KOJIUYECTBO TEIUIOTHI, Y/A€IbHAsA TEIUNIOEMKOCTh BEILECTBA,
ylenbHas TEIUIOTa IUIABJICHUs, YJAENbHas TeIUIoTa NapooOpa3oBaHMsA, YAENbHas TEIUIOTa
CropaHusi TOIUIMBA, KO3(PUUMEHT IMOoJIe3HOro IeHCTBHSA TEIUIOBOW MAaIMHBI, OTHOCHUTENIbHAsS
BIQKHOCTh BO3JyXa, OJJICKTPUYECKMHA 3apss, cuUjla TOKa, OHIEKTPUYECKOE HalpsHKEHUE,
COINPOTHUBJIEHUE MPOBOJHUKA, YJCIBHOE CONPOTHBIEHUE BeELIeCTBAa, paboTa M MOIIHOCTh
JJIEKTPUYECKOI'O0  TOKAa), MpPHU OMNHUCAHUM MPABWIBHO TPAKTOBaThb (PU3MUECKUIl  CMBICI
UCIOJb3yEeMbIX BEJIMYMH, 0003HAYEHUS M €IUHMILBI (PU3MUYECKUX BEJIMYMH, HAXOJUTH (HOpMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO0 BEIMYMHY C JPYIMMHM BEJIWYMHAMH, CTPOUThH TpauKH
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYMH;

XapaKkTepu30BaTh CBOMCTBA Teld, (pU3MUECKHE SIBIEHHS M IPOLECCHl, HCIOJb3Ysl OCHOBHBIE
IOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUSI BELECTBA, MPUHLUII CYNEPIIO3HIINH
noJiel (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsja, 3akoH OMa A ydacTka Lemw,
3akoH  JDxoyns—JleHna, 3akoH COXpaHEHHs DHEPrMM, IPU OTOM JaBaTb CJIOBECHYIO
(GbopMyIHPOBKY 3aKOHA U 3alIUCHIBATh €I0 MAaTEMaTHYECKOE BBIPAKEHUE;

OOBSICHATh (U3NYECKUE MPOLIECChl W CBOMCTBA TeJ, B TOM YHUCJIE M B KOHTEKCTE CHUTYyallui
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTEPa: BBISIBIATH INPUYUHHOCIEICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe M3 1—2 JOrMYecKUX IIaroB ¢ OMOpOoM Ha 1—2 M3y4eHHBIX CBOICTBA (pU3MUECKHX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemiate pacy€THpIe 3aJaud B 2—3 JIEHCTBUS, HUCHOJIB3YS 3aKOHBI U (POPMYIIBI, CBSI3BIBAIOIIHE
(du3nyuecKkue BEIMYMHBI: HA OCHOBE aHAIW3a YCJIOBHS 3a/1a4dl 3alUCHIBATH KPATKOE YCIOBHE,
BBISIBIISITh HEJOCTATOK JIAHHBIX Ui PEIICHHUS 3a/adyd, BBIOMPATh 3aKOHBI W (HOPMYIIBI,
HEOOXOoMUMBIC i €€ pelIeHHs, MPOBOJUTh PacuéThl W CPABHUBATH IMOJTYYCHHOE 3HAUCHUE
(u3HYECKOM BEIIMYMHBI C H3BECTHBIMU JAHHBIMU;

pacro3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPU MOMOIIM (HUIHIECKUX METOJIOB,
WCIIOJIb3Ysl OTNHUCAHUE HCCIICJAOBAHMS, BBIIETATh IPOBEPSIEMOE MPEIINOJIONKEHUE, OIEHUBATH
MPaBUWIILHOCTH TIOPSIJIKA MPOBEICHUS UCCIEA0BAHMs, 1€TaTh BEIBOIBI;

MIPOBOJMTH OMNBITHI TIO0 HAONIONEHUIO (DU3MYECKHX SBICHUN WM (DU3HYECKUX CBOWCTB Tl
(KanmuJUIsIpHBIC  SIBJICHUS, 3aBUCUMOCTH JABJICHHS BO3JyXa OT €ro oObéMa, TemIeparyphl,
CKOPOCTH TIpOIlecCa OCTHIBAHHMS ¥ HAarpeBaHUsA TMPU HU3IYYCHUH OT I[BETa M3JIydaromIei
(mormomaroniei) MOBEPXHOCTH, CKOPOCTh HCIAPEHUsT BOJBI OT TEMIEPATYphl JKUJIKOCTH U
mIomaau e€ TOBEPXHOCTH, JJICKTPHU3alus TeNl U B3aUMOJICHCTBHE DIIEKTPUUECKHX 3apsIoB,
B3aMMOJICIICTBHME TIOCTOSIHHBIX MAarHUTOB, BH3yalM3alldsi MarHUTHBIX TIOJIEH TMOCTOSHHBIX
MAarHuTOB, JCHCTBHA MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOWCTBA A3JIEKTPOMArHUTA,
CBOMCTBa  DJIEKTPOJABHUIraTeisl  IMOCTOSHHOTO  TOKa):  (QOpPMYIMpOBaTh  MpOBEpsSEMbIe
MIPEAMNOJIOKEHHS, COOMpPATh YCTAaHOBKY W3 MPEIJI0KEHHOTO OOOpYJOBaHHUsS, OMHUCHIBATH XOJ
OTbITa U (POPMYITUPOBATH BHIBOJIBI;

BBITIOJTHATH MPSMBIE H3MEPEHUS TEMIIEPATYPhl, OTHOCUTEIBHONU BIQKHOCTH BO3yXa, CHIIBI TOKA,
HaIpsDKEHUST C HWCIIOJIB30BAHUEM aHAJOTOBBIX MPUOOPOB M JATYMKOB (PU3UUECKUX BEIHYMH,
CpPaBHUBATH PE3YNIbTATHl U3MEPEHUN C YIETOM 3aJaHHOW aOCOIOTHON MOTPENTHOCTH;

MPOBOJIUTHh HCCIEAOBAaHUE 3aBUCUMOCTH OJHOW (U3MUECKOW BETWYUHBI OT JPYro ¢
WCIIOJIb30BAHUEM MPSIMBIX U3MEPEHHUH (3aBUCUMOCTh CONTPOTUBIICHUSI TIPOBOJHUKA OT €T0 JTHHBI,
IJIOMIAIA TIOTIEPEYHOTO CEYCHHS M YACIBHOTO COMPOTHBIICHHS BEIIECTBA MPOBOJIHHMKA, CHJIBI
TOKa, WIYyIIEro 4Yepe3 MPOBOJHUK, OT HaNpsHKEHWS Ha TPOBOJHUKE, WCCIICIOBAHHE
MOCJIEI0BATEIILHOTO M MApAJJIEIFHOTO COSAMHEHHUH MTPOBOIHUKOB): TIJIAHUPOBATH UCCIICIOBAHHUE,
coOMpaTh YCTAHOBKY M BBIMOJHATH U3MEPCHUS, CIEAys MPEMIONKEHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl TMOJIYYCHHON 3aBUCHMMOCTH B BHUJIEC TaOMMI] W TI'paduKOB, AeaTh BBIBOABI IIO
pe3ynbTaTaM UCCIICIOBAHMS;

MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (PU3NUYECKUX BEIWYUH (yIaeibHas TEIIOEMKOCTh BEIECTBA,
CONPOTUBJICHHE TMPOBOJHHUKA, pabOoTa M MOIIHOCTh DJJIEKTPUUYECKOTO TOKA): ILIAHUPOBATh
HM3MEPEeHUs, COOMPaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEIYS MPEIIOKEHHONW WHCTPYKIMH, U
BBIYMCIIATEH 3HAUYEHHE BEJIMYUHEI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MpHU paboTe ¢ 1adopaTOpHBIM 000PyA0BaHUEM;
XapaKTepU30BaTh MPUHIUIBI JACUCTBUS U3YYEHHBIX MNPUOOPOB U TEXHUYECKHX YCTPOHUCTB C
OTIOpOM Ha WX OmucaHus (B TOM 4YHCJE: CHCTeMa OTOIUICHHS JOMOB, THTPOMETp, IapoBas
TypOHHa, aMmepMeTp, BOJBTMETP, CUETUYMK DIIEKTPUUECKON HSHEPrUH, SJIEKTPOOCBETHTEIbHBIC
npuOOpPHI, HarpeBaTelbHBIE SJICKTPONPHOOPHI (MPUMEPHI), IIEKTPUUYECKUE MPEAOXPAHUTEINH,
ANEKTPOMArHuT, 3JIEKTPOJBUraTelb MOCTOSHHOIO TOKa), MCHOJb3YyS 3HAHMS O CBOWCTBax
(bu3nUYecKuX ABJICHUN U HEOOXOAUMBIE (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCTbIE TEXHUUYECKHUE YCTPOWCTBA M HM3MEpPUTENbHBIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM pPHCYHKaM (SKMJIKOCTHBIA TEPMOMETpP, TEPMOC, TICUXPOMETP, TUTPOMETP,
JIBUTATENh BHYTPEHHErO CTOPaHUs, dJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbl DIEKTPHUECKUX
Lenel C MmociaeAoBaTelIbHbIM U MapaUIeNbHBIM COEAMHEHUEM 3JIEMEHTOB, pa3iinyas YCJIOBHbIE
0003HaYCHHSI PIIEMEHTOB DIIEKTPUUECKHX IIeTICH;



[PUBOANUTH TpPUMEPHl (HAXOAUTh MH(POPMALUIO O MpUMEpax) MPAKTHUYECKOTO HCHOJIB30BAHUS
($U3NYeCKUX 3HAHWI B TIOBCEHEBHON KU3HU /sl 00ecriedeHns: 0€30MacHOCTH pH 00paleHnu ¢
npubopaMu M TEXHUYECKHMMHU YCTPOWCTBAMH, COXPAaHEHHs 3J0POBbS W COOJIONEHHUS HOPM
9KOJIOTMUYECKOT0 MIOBEJICHUS B OKPYKAIOLLEH CPEIE;

OCYIIECTBIISITh TOUCK HH(popMmarmu (uzmyeckoro coxaepkanust B VHTepHETE, Ha OCHOBE
UMEIOLUXCA 3HAaHUM W INyréM CpaBHEHUS JIONOJHMUTEIbHBIX HCTOYHUKOB  BBIIEIATH
MH(POPMAIIHIO, KOTOPAs SIBJISIETCS] IPOTUBOPEUUBOM MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCTOJBb30BaTh TMPH BBINOJHEHWH YYEOHBIX 3aJaHUl  HAYYHO-TIOMYJSIPHYIO  JINTEPATypy
(U3NYIECKOTO COJIEp)KaHUs, CIPABOYHBIE MaTepUallbl, pecypchl ceth VHTepHeT, BIaJeTh
npuéMaMi KOHCIIEKTUPOBAHMSA TEKCTa, npeoOpa3oBaHus WHPOPMALWK M3 OJHOW 3HAKOBOH
CHCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHbIE TUCbMEHHBIE U KPAaTKUE YCTHBIE COOOIeHH, 0000111as nHopmanuo u3
HECKOJIbKUX HMCTOYHHMKOB (DPU3UYECKOTO COJEp’KaHUs, B TOM 4YHCII€ MYyOJIMYHO MPEACTaBIATh
pe3yiabTaThl MPOEKTHOW WM HCCIENOBATENIbCKOW JESITeNbHOCTH, HpPU 3TOM T'PAMOTHO
HCIO0JIb30BAaTh M3YYEHHBIM MOHATUHHBIA anmapaTr Kypca (M3MKH, COIPOBOXKJIATh BHICTYIIECHUE
Mpe3EHTaLHE;

IIPU BBIMIOJIHEHUU Y4E€OHBIX MPOEKTOB M HCCIENOBAaHUM (PU3MUECKUX MPOIIECCOB PACIPEAEATh
0053aHHOCTH B IPYIIIIE€ B COOTBETCTBUH C MOCTABJICHHBIMU 3a/1ad4aMHU, CJIEIUTh 3@ BBIIIOJHEHUEM
IJlaHa JEeMCTBUM M KOPPEKTUPOBATH €ro, aJeKBAaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIad B
NeSITeNIbHOCTD TPYIIIBI, BICTPAUBaTh KOMMYHHUKAaTUBHOE B3aUMO/IEHCTBUE, MPOSIBIISAS TOTOBHOCTh
paspemniaTh KOH(PIUKTHI.

K xonimy oOydyeHus B 9 KJjacce mpeIMETHBIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTD Y OOYUAIOIIUXCST YMEHUM:

WCTIOJIb30BATh TOHSTH: CUCTEMa OTCYETa, MaTepUalIbHAs TOYKA, TPACKTOPHSI, OTHOCUTEILHOCTh
MEXaHUYECKOTO JIBIDKCHUSI, nedopmarus (ympyrasi, TJIaCTHYECKas ), TpeHue,
[EHTPOCTPEMHUTEIILHOE YCKOPEHUE, HEBECOMOCTh W TEPETPY3KH, ICHTP TKECTH, aOCOIIOTHO
TBEPIIOE TEIIO, IICHTP TSDKECTH TBEPIOTO Teja, paBHOBECHE, MEXaHHMUECKHE KOJICOAHUS M BOJIHBI,
3BYK, MH(Pa3BYK U YIbTPA3BYK, IEKTPOMArHUTHBIC BOJHBI, IIKAJIA 3JICKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh W JTAJIbHO30PKOCTh, CIIEKTPHI UCITYCKaHHS W IOTJIONICHUs, anbda, Oera- u
ramMMa-u3JIydeHUs], U30TOIbI, SICPHAsT PHEPTeTHKA,

pa3nuyath  sBIeHWs ~(paBHOMEpHOE W HEPaBHOMEPHOE  MPSMOJIMHEHHOE  JBYIKCHHE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBWKEHUE, CBOOOJIHOE TaJeHHE Tel, PaBHOMEpPHOE
JIBMDKEHUE 10 OKPYXHOCTH, B3aMMOJICHCTBHE TeJ, PEaKTUBHOE JBIKCHHE, KojeOaTeabHOe
JBYDKEHUE (3aTyXalllue W BBIHYKICHHBIC KOJICOaHHUs), PE30HAHC, BOJIHOBOE JIBHXKCHHE,
OTPaKEHHE 3BYKa, MPSIMOJIMHEHHOE PpAacCHpOCTPAHCHUE, OTPAKEHUE W MPEIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTPaXCHHE CBETA, PA3JIOKCHHE OEIoro cBeTa B CIEKTP M CJIO0XKCHUE
CIIEKTPAJILHBIX I[BETOB, IHMCIIEPCUSI CBETAa, €CTCCTBEHHAs pPaHMOAaKTHBHOCTh, BO3HUKHOBCHHE
JTUHENYaTOro CHEeKTpa U3JIy4yeHHs ) TI0 OMUCAHUIO UX XapaKTePHBIX CBOIMCTB U HAa OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PUZNYECKOE SIBIICHUE;

pacmo3HaBaTh MPOSBICHHE HM3YYCHHBIX (PU3NYECKUX SIBICHUN B OKpYXKarolem Mmupe (B TOM
yrcne (Qu3uveckue SBJICHHsS B MPUPOJIE: NPUIUBBI M OTIUBBI, JIBIKeHHE TutaHeT CoTHEedHOM
CUCTEMbI, PEaKTUBHOE [BUIKEHHE >KUBBIX OPraHU3MOB, BOCIPHUSITHE 3BYKOB IKHBOTHBIMH,
3eMIIETPSICEHHUEe, CEMCMHUYECKHUE BOJHBI, I[yHAMH, 9XO, I[IBETa TEJN, ONTUYECKHE SIBICHUS B
npupoje, OUONIOTUYECKOE MACWCTBHE BUAMMOTO, YABTPA(QHUOIETOBOTO U PEHTICHOBCKOTO
W3Iy4YeHUH, eCTeCTBEHHbI paJMOAKTUBHBIA (OH, KOCMHUYECKHE JIyud, paJAUOaAKTUBHOE
U3IydYeHUE TMPUPOTHBIX MHHEPAJIOB, [EHCTBHUE PAJAMOAKTUBHBIX H3IYyYCHHH Ha OpPraHu3M



YeJIoBeKa), MPU 3TOM NEPEeBOAUTH MPAKTHUECKYIO 3a/1auy B yueOHYIO, BBIACIATH CYLIECTBEHHBIC
CBOMCTBA (MTPU3HAKK) (PU3UUECKUX SBICHUN;

OTIMCHIBATH U3yYCHHBIE CBOMCTBA TN U (PU3UUYECKHE SBICHHS, UCTIONB3YS (PU3NUECKUE BETMUMHBI
(cpemHsis ¥ MrHOBEHHash CKOPOCTh Tella IPU HEPAaBHOMEPHOM JIBWKEHUH, YCKOPEHHUE,
nepeMenieHne, IyTh, YIJIOBasi CKOPOCTh, CWJIAa TPEHHSA, CHJIA YIPYTOCTH, CHJIA TSDKECTH,
YCKOpPEHHE CBOOOJHOTO TMAJCHUsS, BEC Tela, WMIYIbC Teja, MMITYJbC CHIIBI, MEXaHHUYECKas
paboTa W MOIIHOCTh, MOTEHIHAIbHAS DHEPTUs Teja, MOJHATOrO HaJa IMOBEPXHOCTHIO 3EMIIH,
MOTEHIMANIbHAsL JHEPrusi CXKATOM MPYKHUHBI, KUHETHYECKash SHEPTrHs, MOJHAs MeXaHH4YecKas
SHEPTHs, MEPHOA M YacToTa KoJeOaHWW, JUIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTAa TOHA,
CKOpPOCTh CBETa, IOKa3aTeNlb MPEJIOMIICHUS CpEIbl), NMPH ONMHCAHUHM MPABUIBHO TPAKTOBATH
(bU3NIEeCKUi CMBICT MUCTIOJIBb3YEMBIX BEIMYMH, 0003HAYCHUS W CIUHHIBI (PU3NUYECKUX BEITUYHH,
HAXOJUTh (POPMYJIBI, CBSI3BIBAIONINE JaHHYIO (PU3UYECKYIO BEIHMUMHY C APYTUMH BEIHMYMHAMH,
CTPOUTH TPAPUKU U3YYCHHBIX 3aBUCUMOCTEH (DH3UUECKUX BEIIMYUH;

XapaKTepU30BaTh CBOWCTBA TeN, (HU3MYECKUE SBICHHUS ¥ TPOIECCHI, HCIONB3YS 3aKOH
COXpaHEHHs SHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHHS, MPHHIUI CYNEPHO3UIMU CHII, TPHHIUI
OTHOCHTENbHOCTH [ anmies, 3akoHpl HpIoTOHA, 3aKOH COXpaHEHHUST UMITYJIbCA, 3aKOHBI OTPAKECHUS
W TIPEJIOMJICHUSI CBETA, 3aKOHBI COXPAaHEHHs 3apsSI0BOTO M MAaCCOBOTO YHCEN TPH SIEPHBIX
peaKkmusx, TpPH OTOM JaBaTh CJIOBECHYIO (OpPMYTHMPOBKY 3aKOHa ¥ 3alHCHIBAaTh €r0
MaTeMaTHIEeCKOE BBHIPAKCHNE;

OOBSICHATH (PU3UYECKHE TIPOIECCHl M CBOKMCTBA TeNl, B TOM YHCIE M B KOHTEKCTE CHTYaIlHi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABISATh TMPUYUHHO-CICICTBEHHBIE CBSI3H, CTPOUTH
00BbsICHEHHE W3 2—3 JIOTMYECKUX IIaroB C OMOpoil Ha 2—3 HM3y4EHHBIX CBOWCTBA (PU3HMUECKHUX
SIBJICHUH, (PU3MUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 3a/1a4u (OMUPAIOIIUECsS Ha CUCTEMY U3 2—3 ypaBHEHHH ), HCTIOIb3YS 3aKOHBI U
(dbopMynbl, cBs3bIBalOIMEe (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHajiu3a YCIOBHS 33Jayu
3aMMChIBaTh KPaTKOE YCIOBHUE, BBISIBISITH HEJOCTAIONINE MJIM W30BITOUYHBIE JaHHbIE, BHIOMPATh
3aKOHBI U (QOpPMYNbI, HEOOXOIWMMBIE JJsi pEIICHUs, MPOBOIUTH pPACYETHl U OLEHUBATH
PEATUCTUYHOCTD OJTYYCHHOTO 3HaYeHUST GU3NYECKOM BETUUHHBI,

pacrno3HaBaThb MNpPOOJEMBI, KOTOpPHIE MOXKHO PEIIUTh MpU MOMOIU (PU3UYECKUX METOMOB,
UCIIOJIb3YSl OINMCAHUE HCCIENOBAHMs, BBIACIATH MPOBEPSEMOE MPEIIOJIOKEHNUE, OLEHUBAThH
MPaBWJIBHOCTh TMOPSAIKA IPOBEJICHUS HCCIEIOBAHMs, JelaTh BBIBOJbL, HHTEPIPETHPOBATH
pe3yNbTaThl HAOIIOIEHUH U OTIBITOB;

MPOBOJUTH OMBITHI O HAOMIONEHUIO0 (DU3MYECKUX SBICHUN WM (PU3MUECKUX CBOMCTB Tem
(u3yyeHne BTOpOro 3akoHa HprOTOHA, 3aKOHA COXPAaHEHHUS HHEPrUH, 3aBHCUMOCTH MEpHOIa
KoJieOaHui MPYKMHHOTO MAasTHUKA OT MAcChl Ipy3a U KECTKOCTH MPYKUHBI U HE3ABUCUMOCTD OT
aMIUIUTYAbl MaJbIX KoJeOaHui, MpsMOIUHEIHOE paclpoCTpaHEeHUEe CBETa, pa3jokeHHe Oenoro
CBETa B CIIEKTpP, U3y4CHHE CBOICTB M300paK€HUS B TUIOCKOM 3€pKajie U CBOWCTB HM300paxeHUs
npenMeTa B coOuparonieil TiMH3e, HaOM0IeHHE CIUIOIIHBIX M JTMHEWYAThIX CIEKTPOB U3JIy4eHUSs):
CaMOCTOSITEJIbHO COOMpPATh YCTAHOBKY M3 M30BITOUHOTO HAabopa 00OpYIOBaHUS, ONMHUCHIBATH XOJ]
OTIBITa M €T0 Pe3yIbTaThl, GOPMYIHUPOBATH BHIBO/IBI,

IIPOBOJIUTH NPHU HEOOXOJMMOCTH CEpPHIO MPSIMBIX HU3MEPEHUH, ONpelessas cpelHee 3HaueHue
u3MepsieMoil Benu4uHbI (POKYCHOE pacCcTOSHUE COOMparolieil TUH3bI), 000CHOBBIBATH BHIOOD
crioco0a u3MepeHus (M3MEpUTEIHLHOTO Ipudopa);

MPOBOJUTH HCCIIEJJOBAaHUE 3aBUCUMOCTEH (PU3NYECKMX BEIUYHH C HCIOJB30BAHUEM MPSMBIX
M3MepeHull (3aBUCUMOCTh MYTH OT BPEMEHHU MPU PABHOYCKOPEHHOM ABWKECHUU 0€3 HayaIbHON
CKOPOCTH, TIEpHOAa KOJIeOaHH MaTEMaTHUYECKOTO MAasSTHUKA OT JIJIMHBI HUTH, 3aBUCIMOCTH yIJjia



OTpaKEHHsI CBETAa OT yrjla MaJCHUs W yria NpeIOMIICHHs OT yrja MaJeHHs): IJIaHUPOBAThH
UCCIIEIOBAaHUE, CaMOCTOATEIIEHO COOMpATh YCTAaHOBKY, (PMKCHPOBATH PE3yIbTAThl MOJIY4YCHHON
3aBHCUMOCTH (PU3MUECKUX BEIWYHMH B BUJIE TaOIUI] U TPa(UKOB, JIEJIaTh BHIBOBI [0 pE3yIbTaTaM
UCCIIEJOBAHMUS,;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHHS (HU3NIECKUX BEIMUYUH (CPEAHSS CKOPOCTh U YCKOPEHHE Tela
IIpU PaBHOYCKOPEHHOM [BI)KEHUH, YCKOpEHHE CBOOOTHOTO MAaJCHUs, KECTKOCTh HPYKUHBI,
KOX(QQHUIMEHT TPEHHS CKOJIbKCHHUS, MEeXaHW4yeckas paboTa W MOIIHOCTb, 4aCTOTa M TEPHOJ
KoJIe0aHUH MAaTeMaTHYeCKOro M TPYKHHHOTO MAasTHHKOB, OMNTHYECKas CHJIa COOMparomei
JUH3BI, PATUOAKTUBHBIA (DOH): IUIAHHPOBATH HW3MEPEHHUs, COOHMpaTh SKCHEPUMEHTAIBHYIO
YCTAHOBKY M BBITIOJIHATH U3MEPEHUS, CIIEAYS NPEAI0KEHHON MHCTPYKIIUY, BBIYACIATH 3HAUCHHE
BEJIMYMHBl W aHAIM3MPOBATH IOJNyYCHHBIE PE3YNbTaThl C Y4YETOM 3aJaHHOW TOTPEIIHOCTH
U3MEPEHUN;

coOroAaTh MpaBuila TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1adopaTOpHBIM 000PYI0BaHUEM;
pa3nuyaTth OCHOBHBIE TIPU3HAKM W3YYCHHBIX (QU3NYECKUX MOJENeH: MarepuanbHas TOYKa,
a0COTIOTHO TBEPJIOE TEJIO, TOUSUHBIH NCTOYHHUK CBETA, Jyd, TOHKAs JIMH3a, IUIAaHETapHasi MOJIENb
aToMa, HyKJIOHHAs! MOJIEJIb aTOMHOTO SI/Ipa;

XapaKTepU30BaTh NPUHIMIEI JCHCTBUS W3YUYEHHBIX NPUOOPOB M TEXHHUYECKUX YCTPOMCTB C
OTOpOi Ha WX omucaHust (B TOM 4YHCIE: CIUAOMETP, AATYMKH TOJIOKEHHS, PACCTOSHHS M
YCKOPEHHs, pakeTa, »dXOJOT, OYKH, TIEpHCKoml, (oToamnmapar, ONTHYECKHE CBETOBOJIBI,
CIIEKTPOCKOM, JO3MMETp, Kamepa BuiibcoHa), MCIONB3ysl 3HAHWUS O CBOWCTBAX (U3UICCKUX
SIBIICHUN U HEOO0XO0AUMBbIE (PU3NYEeCKHe 3aKOHOMEPHOCTH ;

UCIOJb30BATh CXEMbl M CXEMATUYHbIE PHUCYHKM U3YYEHHBIX TEXHHYECKHX YCTPOMWCTB,
M3MEPUTENBHBIX IPUOOPOB U TEXHOJIOTMUECKUX IMPOLECCOB MPU PELICHNH y4eOHO-TIPaKTHUYECKUX
3aJa4, ONTUYECKUE CXEMBbI JJIsl MOCTPOEHHS M300paKCHUH B IUIOCKOM 3€pKajie M coOuparomei
JIMH3E;

IPUBOANUTE HpPUMEPHl (HAXOAUTh MHPOPMALMUIO O HpUMEpax) MPaKTHUYECKOTO HCHOJIb30BAHUSA
(bu3n4ecKrx 3HaHUH B MOBCEJAHEBHON XU3HU sl o0ecriedeHns: 6e30MacHOCTH Ipu OOpalleHnu ¢
npubopaMM M TEXHUYECKMMHU YCTPOWCTBAMH, COXPAaHEHHs 3[0pPOBbi M COOJIIOAEHHUS HOPM
9KOJIOTMYECKOTO MTOBE/ICHUS B OKPYKaIOLIEeH cpene;

OCYLIECTBIIATh MOUCK MH(OpManuu (usnueckoro cojep:xkanus B MHTepHETE, caMOCTOSITEIBHO
bopMynupys HNOUCKOBBIN 3alpoc, HAXOAUTh IYTH ONPEAEIECHUs JOCTOBEPHOCTU IOJIy4YEHHOH
nHGOpMAaLUK HA OCHOBE UMEIOLIMXCS 3HAHUN U TONOJHUTEIbHBIX UICTOYHUKOB,;

UCMOJb30BaTh IPH BBINOJHEHUHM YUEOHBIX 3aJaHUM HAY4YHO-TIOMYJSIPHYIO JINTEpaTypy
(GU3MYEeCKOro COJep)KaHus, CIpPaBOYHbIE MaTepuallbl, pecypchl ceTu VHTepHeT, BlaieTh
npuéMaMi KOHCIIEKTUPOBaHMS TEKCTa, IpeoOpa3oBaHMs MHPOPMALUM M3 OJHOW 3HAKOBOH
CHCTEMBI B APYT'YIO;

co3/1aBaTh COOCTBEHHbIE€ NHCBMEHHbIE U YCTHBIE COOOLIEHHMS Ha OCHOBE HH(MOpMAIMM U3
HECKOJIbKUX HCTOYHUKOB (PM3MUECKOTO COJCpXkKaHUsA, MYyOJIUYHO NPEACTaBIATh DPE3yIbTaThl
MIPOEKTHOH WM HCCIEI0BATENbCKOM JEATeNbHOCTH, IpPHU 3TOM TIPaMOTHO HCHOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmapar u3y4aeMoro pasjena (pU3MKH U CONPOBOKIATh BBICTYIUIEHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayTUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa
bubmmoreka [IOK
1.1 0} - 2
M3HIa - Hayka o fpupose https://m.edso00.ru/7f416194
1.2 du3nyeckne BEIUYUHEI 2 1 bubmorexa HOK
https://m.edso00.ru/7f416194
bu6moreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYUYHBIN METO/I MO3HAHMS httos://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA
bu6mmoreka [JOK
2.1 C 1
TPOCHHE BEECTRa https://m.eds00.ru/7f416194
99 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 5 1 bubnmuorexa [JOK
' BEILECTBA https://m.edso0.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 Bubmorexa OK
https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
bu6mmoreka [JOK
3.1 M 3
CHAMHACCROE ABHACHHC https://m.edso00.ru/7f416194
3.2 WNuepuus, Macca, MI0THOCTh 4 1 bu6mmoreka [JOK
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https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBieHus: TBEPIAbIMU 3 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 1 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 12
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8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 C) 4
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5
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9 KUIIACC

KojaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aeoB H TeEM nudpoBLIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pazgen 1. Mexanunueckue siBJIeHUS
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
1.1 10 1
ONIMCAHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 BzaumopeiicTBue e 20 1 3
MMONCHCTBIE T https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Paznen 2. Mexannueckne KoJie0aHUsS U BOJTHBI
buo OK
2.1 Mexanudueckue KoJjieOaHus 7 3 uommorexa L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHudeckue BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 6
Paznen 4. CBeTOBBIE SIBJEHHS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 2 bubnuorexa [IOK
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bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE sIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27
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