MUHUCTEPCTBO IIPOCBEIHEHI/IPI POCCHIICKOM ®EJEPAIINN
MﬂHﬂCTepCTBO oﬁpaaosamm u Haylcu Pecnyﬁnmm Eal.llKOp’l.‘b.c;féﬁ

A)]Mﬂﬂnchaunﬂ Mynnuunanbnoro panona ﬂ,lopno.nuﬂcxnu panou
Pecny6sinkn bamkopTocTan

MBOY OO ¢. Baiirniababl

PACCMOTPEHO A

Pikoi?m HJMO ¥ Q ;

T wiibMyTIMHOBA 3A. \i52 3
Tlporoxon LIMO Nel \E3s,
oT «28 » 08 2025 1 \\\

PABOYASI IPOTPAMMA
(ID 6126265)

yueOHOro mpeamera «Dusuxa. ba3oBblil YPOBEHb)

Ui 06yuarommxcs 7-9 Kaccos

Baiiruneant 2025



HHOACHUTEJBHAA 3AIIUCKA

[Iporpamma mo ¢u3rke Ha ypoBHE OCHOBHOI'O OOIIero oOpa3oBaHus COCTaBICHA Ha
OCHOBE TIOJIOKEHUH U TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpejactaBieHHbx B @I'OC OO0, a Ttakxke ¢ yd€Tom
denepanbHOl paboyeil mporpaMMbl BocnuTanus M KoHIenmu npernogaBanusi yaeOHOTO
npenmeta «Pu3nKay.

Cogepxanue nporpamMmbl o (pU3MKe HAMpaBIeHO Ha (POPMHUPOBAHUE €CTECTBEHHO-
HAayyHOW TIpaMOTHOCTH OOYy4YaroIIMXCSd W OpraHu3alui0 H3ydeHHs (U3UKM Ha
NEesITeIbHOCTHON OCHOBE. B mporpamme no gpusuke yuuThIBAIOTCS BO3MOKHOCTH y4eOHOTO
npenmera B peamusanuu tpedoBannii ®I'OC OOO k TUIAHHPYEMBIM JUYHOCTHBIM H
MeETanpeMETHBIM pe3yIbTaTaM OOyUYeHUs, a TAKKE MEKIPEIMETHbIC CBS3H €CTECTBEHHO-
Hay4YHBIX Y4EOHBIX [IPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHusl.

[IporpamMa 1o (u3MKe yCTaHABIMBACT pacIpelesieHue y4eOHOro marepuaia Io
rogam oOydeHus (IO Kjaccam), MpejiaraeT IpUMEPHYIO MOCJIEI0BATEILHOCTh U3yUCHUS
TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHs MPEIMETHOTO COJACpPXaHUSA M Yy4ETe€ BO3PACTHBIX
0COOEHHOCTEHN 00yJaroInXCs.

[Iporpamma mo ¢usuke paspadoTaHa ¢ IENbIO OKa3aHHUS METOAUYECKON MOMOIIH
YUUTENIO B CO3/IaHUU paboueil mporpamMmbl 0 y4eOHOMY TPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIOIIMM JJIsl €CTECTBEHHOHAYYHBIX Yy4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIeKaT B OCHOBE IPOLIECCOB U SBIICHUH,
U3y4aeMbIX XUMHEH, Oronoruei, actpoHoMueil U puszndeckoil reorpadueit, BHOCUT BKJIa
B €CTECTBEHHOHAY4YHYIO KapTHHY MHpa, MperocTaBisgeT Haubosiee sICHble 00pa3Lbl
NPUMEHEHHUs HAy4YHOTO METOJla MO3HaHUs, TO €CTh CII0C00a MOJY4YeHUs JOCTOBEPHBIX
3HaHUU O MUDE.

Onna w3 TrHaBHBIX 3a1a4  (U3HUECKOTO O00pa3oBaHUs B CTPYKType OOIIero
00pa3oBaHMs COCTOMT B (JOPMUPOBAHUHU €CTECTBEHHOHAYUYHOI I'PaMOTHOCTH U MHTEpeca K
HayKe y 00y4aromumxcsl.

I/IBYIICHI/IC (I)I/I3I/IKI/I Ha 0a30BOM YPOBHE Ipeanojaract OBJAaACHHUC CICAYHOIHUMU
KOMIIETCHTHOCTAMHU, XapPaKTCPUIYIOIIUMU €CTECTBCHHOHAYYHYIO I'PaMOTHOCTD:

Hay4YHO OOBSCHSTH SIBJICHUS;

OIICHUBAThH U TIOHUMATh OCOOEHHOCTH HAyYHOTO MCCIICIOBAHNS;

WHTEPIPETUPOBATh JaHHBIE U HCIIOJIB30BAaTh HAy4YHBIE J10KA3aTEIbCTBA AJIA IMOITYYEHUS
BBIBOJIOB.

Llenn n3yuenus GU3MKA HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUs ONPEICIICHBI B
Konuenmun mnpenogaBanus yueObHoro mpeamera «Pusuka» B 00pazoBaTeIbHBIX
opranuzanusax Poccuiickoit deneparuu, peaqn3yronmx OCHOBHBIE 00111e00pa30oBaTeIbHbIC



nporpamMmsbl, yTBepkAE€HHOW pemieHueM Komnerun MuHHCTEpCTBa MPOCBELIECHUS
Poccutickoit ®eneparuu (mpoTokost oT 3 aexadps 2019 r. Ne [TK48H).

Hesan uzyyennsi pu3nKu:

npuoOpeTeHne HHTepeca U CTpeMIICHUS 00yJYaroMIMXCsl K HAyYHOMY HU3YYEHHIO TPHPOJIBL,
Pa3BUTHE NX UHTEIICKTYaJIbHBIX U TBOPYECKHUX CIIOCOOHOCTEHA;

pa3sBUTHE TPEACTABICHWH O HAy4yHOM MeEToJe TMO3HaHus W  (opMupoBaHUe
UCCIIEI0BATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSM;

(dopMHEpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ysbTaTa HM3Y4YEHHS OCHOB CTPOCHUS
Matepuu U GyHJIaMEeHTAIBHBIX 3aKOHOB (PU3HKY;

dbopmMEpoBaHKE MPEACTABICHUH O POIH (DU3UKH IS pa3BUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKH U TEXHOJIOTHH;

pa3BUTHE TPEACTAaBICHUH O BO3MOXHBIX cdepax Oyaymeld mpodeccHoHaTbHOMI
NeATEIIbHOCTH, CBSI3aHHOW ¢ (DM3UKOH, IMOATOTOBKA K JajbHEHIIEMY OOYYEHHIO B 3TOM
HaIpaBJICHUH.

JlocTikeHne 3TUX IeJeld mporpammbl 1Mo (U3UKE HAa YPOBHE OCHOBHOT'O OOIIEro
00pa3oBaHus 00eCIIeYNBACTCS PEIICHUEM CIICIYIOUINX 3a4aY:

npuoOpeTeHne 3HaHUH O JAUCKPETHOM CTPOEHHUM BEIIECTBA, O MEXAaHMUYECKUX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;

nproOpeTeHne yMEHHUH OMUCHIBATh U OOBSCHITH (PU3NUECKUE SBICHUS C MCIIOJIb30BaHUEM
MOJYYEHHBIX 3HAHW;

OCBOCHHME METO/IOB pEIICHUs] TPOCTEHIINX pAacYETHBIX 3a/7a4 C HCIOJIb30BaHUEM
bu3nUecKux Mojeel, TBOPUECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUH HAOIIOaTh MPHUPOHBIC SBICHUS M BBIIOJIHSITH OIBITHI, Ja0OpaTOpHEIE
paboThl M HKCIEPUMEHTAJIbHBIE HCCIEIOBaHUA C MHCIOJIb30BAaHUEM H3MEPHUTEIbHBIX
puOOpOB;

OCBOGHME TNPUEMOB paboThl ¢ UHPoOpManued (U3NYECKOro COAep)KaHUs, BKIOYas
UHPOPMAIIHIO O COBPEMEHHBIX JIOCTHKEHUSX (DU3HUKH, aHAIIN3 U KPUTUIECKOE OLCHHBAHNE
uHpOpMaILNH;

3HAKOMCTBO €O cdepamu nmpodhecCHOHATHHON NeATeTbHOCTH, CBSI3aHHBIMU C (DU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMUA, OCHOBAHHBIMU Ha JOCTHKEHUIX (PU3UUECKON HAYKH.

Ha wusydenune ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO OOIMIETO
oOpasoBanus oTBoauTCs 238 vacoB: B 7 kilacce — 68 vacos (2 vaca B Hezieno), B 8 kiacce —
68 wuacoB (2 waca B Hememo), B 9 kmacce — 102 wyaca (3 waca B Hemelnw).

[Ipennaraemselii B mporpaMmMe 1o Gpu3MKe nepeueHb JadbopaTopHbIX pabOT M ONBITOB
HOCUT PEKOMEHATENIbHBIM XapaKTep, YUUTelb JIeIaeT BHIOOP MPOBEACHUS 1a00paTOPHBIX
paboT W ONBITOB C YYE€TOM HWHIWBHIYAIbHBIX OCOOCHHOCTEH OO0YJarolmuXxcs, CIUCKA
SKCIICPUMCHTAJIbHBIX SaﬂaHHﬁ, npeajiaracMbiX B paMKax OCHOBHOI'O ToCydapCTBCHHOI'O
9K3aMeHa 10 (HU3HKe.



COAEPXAHUE OBYUYEHUS
7 KJIACC
Pa3nen 1. ®usuka u eé poJib B IO3HAHMHN OKPY:KAIOIIEr0 MUPA.

®uszuka — Hayka o mpupone. SBnenus npuponsl. PuU3NYECKHE SBICHHUS:
MEXAHUYECKUE, TEILIOBBIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIC, 3BYKOBBIE.

®dusndeckue BeauYuHbL. M3mMepenue ¢pu3ndeckux BeaudynH. Ousndeckrue nmpuOopsl.
[Torpemrnocts u3MepeHuit. MexayHapoaHasi cucTeMa eIMHUIL.

Kak ¢u3uka u gpyrue ecTeCTBeHHbIC HAYKH U3Yy4atoT Mpupoy. EcTecTBeHHOHayUHBIH
METO/I TIO3HAHUS: HAOJIIO/ICHHE, TTOCTAHOBKA HAyYHOT'O BOMPOCA, BBIIBIKEHHUE TUIIOTE3,
OKCIIEPUMEHT IO TPOBEpPKE THIOTe3, 00BscHeHHe HabmogaemMoro sBieHus. OmnucaHue
(U3UYECKUX SIBJICHUHN C TIOMOIIBIO MOJICIICH.

Hemoncmpayuu.

1. MexaHHUYECKHE, TETUIOBHIE, YIEKTPHUECKIE, MATHUTHBIE, CBETOBBIC SIBJICHUSI.
2. O®wuznveckue npuOOPHI U MPOIIEypa MPSIMBIX H3MEPEHU aHAIOTOBBIM U IIH(PPOBHIM
npubOpoOM.

Jlabopamopuvie padomol u onvimel.

OnpezeneHue LEeHbI IeIEHUS KalIbl U3MEPUTEIBHOT0 Mpubopa.

N3mepenne paccTOSTHUN.

N3mepenue 06bEMa KUAKOCTH U TBEPAOTO Tea.

Ornpenenenne pa3MepoB MAJIbIX TEJ.

N3mepenne TteMmriepaTypbl MpU IOMOIIU KUIAKOCTHOTO TEPMOMETPA U JaTYUKa
TEMIIEpaTypBhl.

6. IIpoBeneHue mccienoBaHUs MO MPOBEPKE TMIIOTE3BI: AAJBHOCTH IMOJIETA IIAPUKA,
MYIIEHHOT0 FOPU30HTAJIBHO, TEM 00JIbIlIe, YeM OOJIbIlIE BBICOTA ITYCKA.
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Paspnen 2. [IepBoHayabHbIE CBEACHHUS O CTPOCHHHU BelleCTBA.

CTpOCHI/IC BCIICCTBA: aTOMbI U MOIJICKYJIbI, UX Pa3MCPBhI. OHBITLI, JOKa3bIBArOIIHEC
JUCKPETHOC CTPOCHUC BCIICCTBA.

JBrmxenue yactull BemecTBa. CBsI3b CKOPOCTH JIBHXKEHHUS YACTHUI] C TEMIIEPATYPOM.
BpoynoBckoe apmxkenue, nuddysus. BzanmoaelicTBre 4acTUIl BEIIECTBA: MPUTSDKEHUE U
OTTAJIKUBaHUE.



ArperatHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, JKUIKOCTEH H TBEPABIX
(kpucTayTMYecKux) Tesn. B3anMocBsI3b MKy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX ¥l KX aTOMHOMOJICKYJISIPHBIM cTpoeHHEeM. OCOOCHHOCTH arperaTHbIX COCTOSTHUHN
BOJBL.

Hemoncmpayuu.

1. HabGmronenne OpOyHOBCKOTO JIBHIKCHHSI.

HaGmronenne nuddy3un.

3. HaOmioncHue sIBICHUH, OOBSCHSIOIIUXCS MPUTSDKEHUEM WM OTTaJIKHBAaHHUEM
YaCTHUII BEIIECTBA.

no

Jlabopamopnuvie padbomuvt u onvimol.

1. OueHka quameTpa aToMa METOJOM PsiIOB (C UcIosb3oBaHueM (hotorpaduii).
2. OnpITHI 110 HAOJIOIEHUIO TETUIOBOTO PACIIMPEHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO JEHCTBHUS CHII MOJIEKYJIIPHOTO MPUTSHKCHHUS.

Pa3nen 3. /IBu:keHue U B3auMoO/ieilicTBHE TeJl.

MexaHn4decKkoe IBUKEHUE. PaBHOMepHOC U HCPABHOMCPHOC ABUIKCHUC. CKOpOCTL.
Cpe,[[H}I}I CKOpPOCTb ITIPpHU HEPABHOMCPHOM JIBUKCHHUH. Pacuér IMyTH 1 BpEMCHU NABHUIKCHUS.

SIBnenue HWHCPILINH. 3aKkoH HHCPpLUH. BzaumopeiicTBrue TEI Kak IMpUIrNHa U3MCHCHUA
CKOPOCTH ABUXKCHUA TECII. Macca kak MCpa MHEPTHOCTH TEJ1a. IInoTHOCTH BelleCTBA. CBs3b
IJIOTHOCTH € KOJIMYECTBOM MOJICKYJI B CAUHUIIC 00BéMa BCIIICCTBA.

Cuna xak XapakTepuCTHKa B3auMozeicTBus Ten. Cuia ynpyroctu M 3akoH ['yka.
W3mepeHnue cuibl ¢ MOMOIIBI0 JUHAMOMETpa. SIBleHNe TAroTeHus U cuia TsxectH. Cuna
TSDKECTH Ha JpYTUX IutaHeTax. Bec tena. HeBecomocTs. CriojkeHne Cuil, HalpaBJIE€HHBIX 110
onHOI npsimoil. PaBHoxelcTBytomas cui. Cuna TpeHus. TpeHue CKOJIbKEHUS U TPeHHe
1okos1. TpeHue B IpUpoie U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHs Teja.

H3mepeHune ckopocTu NpSIMOIMHEWHOTO ABH)KEHUS.
Habmntoienue siBieHUs] UHEPIIUH.

HabmioneHne u3MeHeHus: CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHEHME Macc MO B3aUMOJICUCTBUIO TEN.

CrnoxeHue cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOH.
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Jlabopamopuvie pabomul u onvimol.

1. OrmpeneneHre CKOPOCTH PaBHOMEPHOTO JBIKEHUS (IIapHKa B JKUIKOCTH, MOJEIH
AIIEKTPUUYECKOTO aBTOMOOMIIS U TaK Jiajee).



2. OmnpezneneHue cpeiHed CKOPOCTH CKOJIBKEHHs OpYyCKa MU MIapHKa M0 HAKIOHHOM
IJIOCKOCTH.

3. OmpeneneHue NIOTHOCTH TBEPIOTO TeEIA.

4. OmBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD pacTskeHus (1eopMaum) NpyKMHbI OT
IIPUJIOKEHHOM CUJIBI.

5. OmnbITel, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHMSI OT Beca Tejla
U XapaKTepa CONPUKACAIOINXCS IIOBEPXHOCTEH.

Pasnen 4. laBienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenue. CrocoObl yMEHBIIEHUS W yBEIMYEHUs JAaBieHus. JlaBineHue rasa.
3aBUCHMMOCTh JIaBJCHUS Ta3a oT 00BbEMa, Temmeparypsl. llepenavya naBieHUs TBEPIBIMU
TeJIaMU, XKHUJAKOCTSIMHU U razamu. 3akoH Ilackans. [ITneBMaTuyeckre MalimHbl. 3aBUCUMOCTb
JABJICHUSI KUAKOCTHU OT TIyOuHsbl. ['napocratuueckuii napagokc. CooO1aronecs Cocysl.
['mapaBnuuecKre MEXaHU3MBI.

ATtmocdepa 3emiin u atMmocdepHoe naBiieHue. [[pudarHbI CyIIeCTBOBaHHUS BO3IyITHON
o6otouku 3emiu. OmnbiT Toppuderum. MizmMepeHne arMocepHOTO JTaBlieHUs. 3aBUCUMOCTb
aTMOC(EpPHOTO JIaBJICHHUS OT BBICOTHI HAJ YpOBHEM MoOps. [IpuOopbl s u3MepeHHs
aTMoc(hepHOro JaBJICHMS.

JeiictBue KUIAKOCTM M ra3a Ha NOTPY)KEHHOE B HHUX Teno. BelTankuparomas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue ten. Bo3gyxomiaBanue.

Hemoncmpayuu.

3aBUCHUMOCTb JaBJICHUS Ta3a OT TEMIIEPaTYPHI.

Ilepenaua naBiieHUs KUIKOCTHIO U Ta30M.

Coo01aronirecs: CoCy/sbl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00BEMa MOTPYXKEHHOW YaCcTH Tela U
IUIOTHOCTH KHIKOCTH.

PaBeHCTBO BBITATKMBAIOUIEN CUJIBI BECY BBITECHEHHOM KUJIKOCTH.

VYcioBue maBaHus TeN: IJIABaHUE WM TOTPYXKEHHUE Tel B 3aBUCUMOCTH OT
COOTHOIIECHUS INIOTHOCTEHN Tea U KUIKOCTH.
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Jlabopamopuvie pabomul u onvimol.

1. HccrnemoBaHue 3aBUCHMOCTH Beca TeJia B BOJE OT 00bEMa MOTPYKEHHOHN B KHUIKOCTh
qacCTH TeJia.

2. OmnpeneneHre BBITAJKUBAIONIEH CHJIbI, JACHCTBYIONIEH HA TEJO, MOTPYXKEHHOE B
JKUJIKOCTb.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLICH CHJIbI, JIEUCTBYIOIIEH Ha TeEJIO B
JKHJIKOCTH, OT Macchl Tejia.



4. OnbIThl, 1EMOHCTPUPYIOIIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHJIBI, JEHCTBYIOLIEH
Ha TEJIO B JKUIKOCTH, OT 00bEMA MOTPYXKEHHOM B JKUAKOCTh 4YacTU Tejaa U OT
IJIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBAHME JIOAKU W ONpeiciieHue eé
IPy30I0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JDHeprusi.

Mexanuueckast pabota. MOIIHOCTb.

[TpocTbie MeXaHU3MBI: pbIYar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBeCHS
poryara. I[lpuMeHenne mnpaBuia paBHOBECHS pblyara K OJOKY. «30J0TOE IPAaBHIION»

MCXaHHUKH. KHII ITPOCTBIX MEXaHU3MOB. HpOCTBIe MCXaHU3MBbI B 6BITy N TCXHHKC.

Mexannueckas sHeprusa. Kunernueckas u noreHuuanbHas sHeprus. IIpespamienue
OJIHOTO BU/1a MEXaHUUECKON 3HEPIUU B JPYroil. 3aKOH COXPaHEHUs SHEPTUH B MEXAHUKE.

Hemoncmpayuu.
1. IIpumepsl IPOCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.

1. Omnpenenenue pabOTHl CUJIBI TPEHHUS MPU PABHOMEPHOM JABIKEHHM Teja IO
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue yciaoBH paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHON IITOCKOCTH.

4. H3ydeHune 3aKOHA COXPAHEHUS MEXaHUUECKON YHEPTHUH.
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8 KJIACC

Pa3pgen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE TOJIOKEHHSI MOJEKYJISIPHO-KMHETHYECKOM TEOPUM CTPOEHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJIEKYJ. OIBITHI, MOATBEPKAAOIINE OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopenu  TBEPHOTO, IKUAKOTO H  Ta3000pa3HOTO  COCTOSIHUM  BEIIECTBA.
Kpucrannuueckue u amopdusie Tena. OObsICHEHHE CBOWCTB ra3oB, KUAKOCTEH U TBEPABIX
TE€I HAa OCHOBE IIOJIOKEHWH MOJIEKYJISIPHO-KMHETHYECKOH Teopuu. (CMmadyuBaHUE U
KalWJUISIpHBIE sIBJIEHUS. TEeII0BOe pacIMpEHUE U CKATHE.

Temnepatypa. CBsi3b TemIepaTypbl CO CKOPOCTbIO TEIJIOBOI'O JBMKEHHUS YACTHII.
Buytpennsist sHeprus. CrnocoObl M3MEHEHHMs BHYTPEHHEH SHEpruM: Teruionepenada H
coBepleHre paboThl. Busl Temonepenaun: TeIONPOBOJHOCTb, KOHBEKIMS, 3IyUECHHUE.



KommuecTBo TermoTel. Y aeiibHas TEIUIOEMKOCTD BellecTBa. 1T eIIo00MEH 1 TEIIIOBOE
paBHOBecHe. YpaBHEHHE TeIuioBoro Oamanca. IlmaBienwme W OTBepJeBaHHE
KPUCTAJUIMYECKUX BEIECTB. YJelbHas Teryiora IuiaBieHus. I[lapooOpazoBanue u
koHzeHcanus. Mcnapenue. Kunenue. Y nenpHas Temnora napoodpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATYPHI KUTIEHUSI OT aTMOC(EpPHOTO TaBICHMUS.

Bnaxnocts Bo3ayxa.
3H€pI‘ W1 TOILJIMBA. yIIeJILHaSI TCIJIOTA CTOpaHUs.

[Tpuniunsr padotsl TemoBbix apurareneid KITJ[ termoBoro apurarens. Temsobie
JIBUTATENIH U 3aIUATA OKPYKAIOMIEN CPEBI.

3aKoH COXpPAaHCHUS U NPCBPALICHUSA SHCPIr'MK B TCIUIOBBIX MMpOHECCax.

Hemoncmpavyuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.
Habmonenue nuddysun.
HaGuroienne sSIBJICHUI CMaYMBaHWS M KAAJUTSIPHBIX SBJICHUM.
HaGiro1eHne TemIoBoro paciupeHusi TeJl.
V3MeHeHre naBIeHHs ra3a Py N3MEHEHUN 00bEMa U HarpeBaHWUU HITU OXJTAKIICHHH.
[TpaBuia u3MepeHus TeMIepaTypshl.
Bunae! Tenonepenayn.
OxJnaxaeHue mpu COBEPIICHUH PaOOTHI.
HarpeBanue nipu coBepiieHUN paOOThl BHCITHUMU CHIIAMHU.
. CpaBHEHHE TETUIOEMKOCTEH pa3IMYHbIX BEIIECTB.
. HaOnronenue kurenus.
. HaGnronenne mocTossHCTBA TeMIIepaTyphl IPH TJIaBJICHUU.
. Mojenu TEnIOBLIX JBUTATEIIEH.
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Jlabopamopnuvie padbomut u onvimol.

OnbITH IO OOHAPYKEHHIO IEHCTBUS CHIT MOJIEKYJISIPHOTO MPUTSKESHHUS.

OMBITHI 110 BBIPAIMBAHUIO KPHUCTAJUIOB IOBAPEHHOMN COJIM WJIM caxapa.

OnbITH 110 HAOTIOIEHUIO TEIJIOBOTO PACIIMPEHHS TA30B, )KUJKOCTEH U TBEPBIX TEII.

Omnpenenenue JaBieHUs BO3/lyXa B OaJIOHE MINPUIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCThH JaBJIEHUS BO3AyXa OT ero o0béma u

HarpeBaHUs WIN OXJIAXKICHUS.

6. IlpoBepka rumoTe3sl JIUHEHHON 3aBUCUMOCTH [UIMHBI CTOJOMKA >KHUIKOCTH B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

7. HaGmoneHue n3MeHeHHs] BHYTPEHHEH SHEpruM Tela B pe3ysibTaTe Terionepeaadn
Y pabOThI BHEIIHUX CHJI.

8. MHccrnenoBanue siBieHUS TemjooOMeHa NMPU CMELIMBAHUM XOJOAHON M ropsiueit
BOJIBI.

9. OmpeneneHue KOJUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOM NpU TEIIOOOMEHE C
HarpeThIM METAITIMYECKUM LIAJIUHAPOM.

10. OmnpeneneHue yAeabHON TEMI0EMKOCTH BEIIECTBA.

11. MccnenoBanue mporecca ucnapeHus.
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12. OnpeneneHue OTHOCUTEIBLHON BIQKHOCTH BO3/1yXa.
13. OnpeneneHue yaeabHON TEIUIOTHI TIaBACHUS JIbJA.

Pazgen 7. diiekTpuyeckne 1 MAarHMTHbIE SIBJICHUS.

Onexktpuzanua Ten. JlBa poda AJEKTpUUECKHUX 3apsaoB. BsaummojelcTBue
3apsbKeHHBIX Tell. 3akoH KynoHa (3aBUCMMOCTB CHITBI B3aUMOJICHCTBHS 3apsHKEHHBIX TEJI OT
BEJIMUMHBI 3apSJI0B M PACCTOSHUS MEXKIY TeJIaMu).

Onektpuueckoe mojie. Hampspk€HHOCTh — dekTpuyeckoro  mois.  [IpunHimn
CYTEPHO3UINH JCKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu >5exkTpuyeckux 3apsaoB. DJIeMEHTapHbIN AeKTpuueckuid 3apsaa. CTpoeHue
atoma. [IpoBOAHUKY U TUAIEKTPUKU. 3aKOH COXPAHEHUS JICKTPUUECKOTO 3apsijia.

DNEKTPUYECKU TOK. YCJIOBHSI CYIIECTBOBAHUS 3JIEKTPUUYECKOrO TOKa. VCTOUHUKH
HOCTOSIHHOT'O TOKa. /IefCTBUS 3/IEKTPHUUECKOro ToKa (TeII0BOe, XUMUUECKOE, MarHUTHOE).
DNEKTPUUECKUH TOK B )KUJKOCTSIX U ra3ax.

Onekrpuueckas nenb. Cuna Toka. DiekTpuueckoe HampsbkeHue. ConpoTUBIEHHE
IPOBOJIHUKA. YJIEbHOE CONPOTHBIICHHE BemecTBa. 3akoH Owma Ui ydyacTKa LemH.
[TocnenoBarenpHOE M apaUIEIbHOE COSTMHEHUE ITPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3E€KTpUUEcKOro Toka. 3akoH Jlxoyns—Jlenna. Dnekrpuueckue
LIENU U MOTPEeOUTENN IEKTPpUUECKOol 3Heprun B ObITy. KopoTkoe 3aMbIkaHue.

ITocTosaHBIe MarHUTEL. B3anMoneiicTBHE TIOCTOSSHHBIX MAarHUTOB. MarHuTHOE TOJIe.
MarnuTHoe nosie 3eMJId U ero 3HaueHue A5 *KU3HU Ha 3emuie. OnbIT Opcrena. MarautHoe
MOJI€ DJIEKTPUYECKOro ToKa. [IpuMeHeHue 5>JIeKTpOMarHuToB B TEXHUKE. JlelicTBue
MarHUTHOTO TIOJII Ha NPOBOAHUK C TOKOM. OIJIEKTPOIBUTATENb IOCTOSHHOIO TOKA.
Hcnonp30BaHue 3JIEKTPOABUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel @apazest. SIBneHue snekTpoMarHUTHOM uHAyKuuu. IlpaBuno Jlenna.
OnektporeHeparop. CrocoObl MONIYYSHHUS JIEKTPUUECKOW IHEPTUU. DIEKTPOCTAHIIMN HA
BO300HOBJISIEMBIX HCTOYHHUKAX SHEPTHH.

Hemoncmpayuu.

DnexTpu3anus Tell.

JIBa posa aeKTpUYeCcKuX 3aps10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
YCTpOUCTBO U JEUCTBHE IIEKTPOCKOIIA.
DIIEKTpOCTaTUYECKAsT MHTYKIIHSI.

3aKOH COXpaHEHMsI DJIEKTPUUECKUX 3apPsI0B.
[TpOBOAHMKY U TUAIIEKTPUKH.

MopenupoBaHue CUIOBBIX JTUHUHI 3JIEKTPAUYECKOIO IOJIS.
VCTOYHUKH TOCTOSTHHOTO TOKA.

JleicTBHS 2IIEKTPUUECKOT0 TOKA.

10 DJIEKTPUUYECKUHN TOK B )KUIKOCTH.

11. T"a30BbIl pa3psia.
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12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

N3mepenne cuiibl TOKa aMIepMETPOM.

W3mepeHne 31eKTpUYECKOro HalpsKEHUs BOJIbTMETPOM.

PeocraTt u Mara3us COnpoOTHBIIEHUN.

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB.

MoenupoBaHre HEBO3MOKHOCTH Pa3/ICJICHUS MTOJIKOCOB MarHUTa.
MopenrpoBaHue MarHUTHBIX MTOJIEW TOCTOSTHHBIX MarHUTOB.
OmneiT DpcTena.

MarnuTtHoe 1nosie Toka. JJIeKTPOMArHUT.

JlelicTBME MAarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.
DIIEKTPOABUTATEIb IIOCTOSTHHOTO TOKA.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON MHIYKIUU.

OmnbiTel Dapajes.

3aBUCHUMOCTH HaIpaBJICHUS! HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BO3SHUKHOBEHHS.
DIIEKTPOreHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimel.

1. OnbIThl IO HAOTIOAEHUIO SJEKTPU3ALUH TeJl HHAYKIUEH U IPU CONPUKOCHOBEHHH.

2. HccnenoBanue 1eWCTBUS JIEKTPUYECKOTO MOJIS HA IPOBOJHUKY U IUIJIEKTPUKH.

3. CoOopka u npoBepka padboThl JIEKTPUUECKOH LU TOCTOSTHHOTO TOKA.

4. U3mepeHue U peryjJmpoBaHUE CUIIbI TOKA.

5. HM3mepeHue U peryaupoBaHue HAIPSKCHUS.

6. HMccnemoBanme 3aBUCHMMOCTH CHJIBL  TOKAa, HIYHIETO 4Y€pe3 PE3UCTOpP, OT
COIIPOTUBIICHUS PE3UCTOPA U HANPSIKEHUS HA PE3UCTOPE.

7. OmnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb AJIEKTPUYECKOTO COINPOTUBICHUS
IIPOBOJIHUKA OT €ro JUIMHBI, IIJIOLIAAU IIOIEPEYHOT0 CEYCHH U MaTepUalla.

8. IIpoBepka npaBuiia CIIOKEHUS HANPSDKEHWM P MOCIEN0BATEIbHOM COEIUHEHNN
JIBYX PE€3UCTOPOB.

9. IIposepka nmpaBuiia Uil CUIIBI TOKA ITPU NapAJUIEIbBHOM COEAMHEHUHN PE3UCTOPOB.

10. Onpexnenenue padOThI HIEKTPUUYECKOTO TOKA, UIYILETO Yepe3 PE3UCTOpP.

11. OnpezaeneHre MOIIHOCTH MIEKTPUUECKOTO TOKA, BBIIEIAEMON Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYILETO YEPE3 JIAMIIOYKY, OT HAIIPSKCHUS
Ha HEW.

13. Onpenenenue KIIJ[ HarpeBarens.

14. MccrnenoBaHre MarHuTHOTO B3aUMOJIEUCTBUS ITOCTOSHHBIX MAarHUTOB.

15. M3yueHre MarHUTHOTO IOJIl MOCTOSHHBIX MarHUTOB NPU HUX OOBEIMHEHMH U
pa3JeIIeHNN.

16. MccrnenoBanne NeHCTBUS SJIEKTPUUECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIIBI B3AUMOJIEHCTBHUS KAaTYIIKH C TOKOM
Y MarHuTa OT CHJIbl TOKA U HaIllpaBJIECHUS TOKA B KaTYIIKE.

18. M3ydeHnue nelcTBUsl MAarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyupoBanue 1 u3yueHue padoThl AIEKTPOABUTATENS.

20. N3smepenne KI1/] anexTpoaBuraTenbHOM YCTAaHOBKH.

21. OnpITH IO UCCIEAOBAHUIO SIBJIICHUS AJIEKTPOMATHUTHON MHAYKIIMH: HCCIEJOBAaHUE
VU3MECHEHUN 3HAYEHUs U HAIIPaBJICHUs NHIYKIIMOHHOTO TOKA.

9 KUIACC

Pa3zgen 8. Mexanuueckue siBJIeHHUSA.



MexaHudeckoe  JIBI)KEHUE. MarepuasibHasi ~ TOYKa. CucreMma oTCcuéTa.
OTHOCUTENBHOCTh MEXAHMYECKOTO JABMKEHUSA. PaBHOMEpHOE NPSIMOJIIMHEHMHOE JIBHIKCHHE.
HepaBHomepHoe npsiMoinHeHoe nBukeHue. CpeaHsas 1 MTHOBEHHAs CKOPOCTh Teja IpU
HEPaBHOMEPHOM JIBHIKCHHH.

Yckopenue. PaBHOyCKOpeHHOE MNpsMouHelHoe aBrkeHue. CBOOOIHOE TajcHUE.
Onbrtel [Nanuiies.

PaBnomepHOe nBUKEHUE 110 OKpY)HOCTH. [lepuon u yacrora obpamenus. Jluneitnas
U yrioBasi CKOpocTu. LleHTpocTpeMUuTenbHoe yCKOpEHHE.

Ilepoiii 3akon Hprotona. Btopoii 3akon Hptorona. Tperuii 3akoH HproToHa.
[TpuHLIMI CYyTIEPIIO3UIINH CHUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPEHUS CKOJIbKEHMS, CUIJIa TPEHMUS
IIOKOS1, APYTHE BU/BI TPEHUS.

Cuia TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOPEHHUE CBOOOIHOIO IMaJICHHS.
JBmwxenne maner Bokpyr Comnma. IlepBas kocmuyeckass ckopocTb. HeBecomocTs u
Heperpys3Ku.

PaBHoBecue maTepuanbHOM TOUKU. AOCOIIOTHO TBEPI0€ TeN0. PaBHOBecHE TBEPIOTO
TeJla ¢ 3aKPEIUIEHHON OChIO BpallleHusl. MoOMeHT cuiibl. LIeHTp TshkecTH.

Nmmynse Tena. U3menenune nmiynbca. UMmynbe cuibl. 3aKOH COXpaHEHUS UMITYJIhCA.
PeakTuBHOE NBUKEHUE.

Mexanunueckas paboTa 1 MOIIHOCTb. PaboTa cuit TspkecTH, ynpyroct, TpeHus. CBsi3b
sHepruu u pabotsl. [loTeHIManbHas SHEPTUs Tela, MOJAHIATOr0 HaJl MOBEPXHOCTHIO 3EMJIH.
[ToreHunanbHass HHeprus cxartod npyxkuHbel. Kunermdeckass osHeprus. Teopema o
KMHETUYECKOW SHEPruu. 3aKOH COXPAaHEHHS] MEXaHUYECKON IHEPTHH.

Hemoncmpayuu.

=

Habmonenne MexaHMYeCcKOro ABM)KEHHS TeJla OTHOCUTENILHO PAa3HbBIX TeNl OTCUETA.
CpaBHeHue nyTel U TPAEKTOPUN IBUKEHUS OJTHOTO U TOTO XK€ TeJla OTHOCUTEIBHO
pa3HBIX TENI OTCUETA.

M3MepeHne cKOpoCcTH U YCKOPEHHUS IPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue Npu3HaKOB PABHOYCKOPEHHOTO JIBUYKEHUSI.

HabmroneHue nBMKeHHs Tela M0 OKPYKHOCTH.

Habmionenne MexaHMYECKUX SIBJICHUN, MPOUCXOAAIIUX B CHCTEME OTCYETa
«Tenexka» mpu €€ pPAaBHOMEPHOM M YCKOPEHHOM JBUKEHHM OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

7. 3aBHUCUMOCTb YCKOPEHUS TeJla OT MAcChl TeNA U ACHCTBYIOLIEH Ha HETO CUJIBL.

8. HaOmtonenue paBeHCTBa CUJI IPU B3aUMOJECHCTBUM TE.

9. l3MeHeHue Beca Tena IpU YCKOPEHHOM JIBUKEHUU.

10. Ilepenaya ummynbca Npu B3aUMOAECHCTBUU TEI.

11. IIpeoOpa3oBaHuUs SHEPTUH ITPH B3aUMOICHCTBHHU Tell.

12. CoxpaHeHHE UMITYJIbCa MTPU HEYIIPYTOM B3aMMOICHCTBUU.

13. CoxpaHeHHE UMITYJIbCa IPU A0COIIOTHO YIIPYTOM B3aUMOJCHCTBUU.

n
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14. HaOnroieHue peakTUBHOTO JIBUKCHUS.
15. CoxpaHeHue MEXaHUYECKON 3HEPruH IIPU CBOOOIHOM Ia/IEHUH.
16. CoxpaHeHHE MEXaHWYECKOW OHHEPruu IpU JBWKEHUM Teja I0J JEHCTBHEM

©

PYKHUHBIL.

Jlabopamopnwvie pabomot u onvimeol.

KoucTpyrnpoBanue Tpakra Ajisi pa3roHa M JAIbHEWUIIEro paBHOMEPHOTO JBHXKEHUS
[IapUKA WA TEJICKKH.

Omnpenenenue cpeHel CKOPOCTH CKOJIbKEHUS OpycKa WM JBUKEHHSI IIapHUKa IO
HaKJIOHHOM IJIOCKOCTH.

Omnpenenennue yCKOpPeHHs Tejla MpPU PaBHOYCKOPEHHOM JBM)KEHUU MO HAKJIOHHOU
IUIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JBH)KEHUU
0e3 HauyaJIbHOW CKOPOCTH.

[IpoBepka TUMOTE3bI: €CAM MPU PABHOYCKOPEHHOM JBMKEHHM 0€3 HaudaibHOU
CKOPOCTH IIYTU OTHOCATCA KaK pPAaa HEYETHBIX 4Yuceii, TO COOTBETCTBYIOIIHC
MPOMEKYTKH BPEMEHHU OJJMHAKOBBI.

HCCHGI{OB&HI/IG 3aBUCUMOCTH CHJIbI TPCHUSA CKOJIBKCHHA OT CHUJIBI HOPMAJIBHOI'O
JABJICHHUSL.

Onpenenenne KodpHUIUESHTA TPESHUS CKOJIBKCHHSL.

Omnpenenenue KECTKOCTU MPYKUHBIL.

Onpenenenue pabOTbl CUIIBI TPEHUS HpPU PaBHOMEPHOM JABW)KEHHUU Tella IO
TOPU30HTAIILHOM MOBEPXHOCTH.

10. Ompenenenue padOThl CHIIbBI YIPYTOCTH MpPH MOAbEME Ipy3a C HCIOIb30BAaHHEM

HCIIOABHKHOI'O U TIOABUXKHOI'O OJIOKOB.

11. M3y4eHue 3aK0HA COXPAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarensHoe JABHIKCHUC. OcHOBHBIC XaPaAKTCPUCTUKU KoJIeOaHMI: nepuon,

4acToTa, aMIUINTy1a. MaTemaTuuecKnil ¥ pyKUHHBIN MasTHUKU. [IpeBpalenue sHepruu
IpH KoJebaTeaIbHOM JABUKEHUU.

3aryxatomue kojeOaHusi. BreiHyxkneHnele koneOaHusi. Pe3onanc. Mexanudeckue

BOJIHBL. CBOMCTBA MEXaHMUECKUX BOJIH. [IpoosibHbIE U OnIepevHble BOIHBIL. J[JIMHA BOTHBI
U CKOPOCTh €€ pacrpocTpaHeHus. MexaHuuecKre BOJHBI B TBEPAOM TeJie, CEHCMUYECKHE
BOJIHBI.

pPwpn PR

3ByK. ' poMKOCTh 3ByKa 1 BeIcOTa ToHA. OTpaxeHue 3Byka. UH(Gpa3ByK U yIbTpa3ByK.

Hemoncmpayuu.

Hab6nronenue xonebanuii Tel moa 1eHCTBUEM CHIIBI TSDKECTH W CHITBI YITPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPY>KUHE.

HabGnronenue BeIHY)KIEHHBIX KOJIe0aHUH U Pe30HAHCA.

PacripocTpanenne mpoJ0IbHBIX U MMONIEPEYHBIX BOJTH (HA MOJICIH).



5. HabmroneHne 3aBUCIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHUH pE30HAaHC.

Jlabopamopnwvie pabomot u onvimul.

1. OrmpeneneHue YaCTOThI U IEpHOa KoJeOaHU MaTEMaTUUECKOTO MasiTHUKA.

Omnpeznenenue 4acTOTHI U MIEPHOJa KOJIeOaHUH IPY>KUHHOTO MasTHUKA.

3. HccnenoBaHue 3aBUCUMOCTH MEepUO/ia KOJICOAHUN MOBEIIEHHOTO K HUTH Ipy3a OT
JUTMHBI HATH.

4. HccrnenoBaHue 3aBUCHUMOCTH NepUoa KoeOaHU MPYKMHHOTO MasiTHUKA OT MaCChI
rpysa.

5. IlpoBepka He3aBUCUMOCTH MepUOJa KoueOaHUll rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipy3a.

6. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh IEpHOJa KoJeOaHUW MPYKUHHOTO
MasiTHUKA OT Macchl Ipy3a U KECTKOCTH MPY>KUHBI.

7. H3mepeHue ycKOopeHHs! CBOOOIHOTO Ma/ICHUS.

no

Pa3zpnen 10. DinekTpoMarHuTHoe 1m0J1e ¥ 3JIeKTPOMATHUTHbIE BOJIHBI.
DIIeKTPOMArHUTHOE T10JIe. DIIEKTPOMArHUTHbIE BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BosiH. lllkama snexkTpoMarHUTHBIX BOJH. Mcmosnp3oBaHUE AJIEKTPOMATHUTHBIX BOJIH IS

COTOBOI CBSI3U.

DneKkTpoMarHuTHas mpupoza ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.

Hemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOMICTBA CBETA.

Jlabopamopnwvie padbomot u onvimol.
1. H3ydeHne CBOMCTB JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.
Pazgea 11. CBeToBbIE sIBJICHUS.

JlyueBas Mmozens cBeta. Mcrounuku ceera. [IpsmonuHeiiHOe pacipoCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxxenue ceta. [limockoe 3epkano. 3akOH OTpaKE€HUs CBETA.

IIpenomnenue cBera. 3akoH INpenoMiieHHs cBeTa. [lolHOe BHYTpeHHee OTpakeHHE
ceta. Mcnonb3oBaHue MOJIHOTO BHYTPEHHETO OTPaKEHHUS B ONITHYECKUX CBETOBOJIAX.

Jlunza. Xon nydedr B nuH3e. OnThueckas cuctema QoroarnmnapaTa, MUKpPOCKONa H
Tesneckona. ['na3 kak ontudeckas cucremMa. bin3opykocTs U 1aabHO30PKOCTb.

Paznoxenne Genoro cBera B cnekTp. OnbiTel HptoToHa. CliojkeHHE CHEKTPaIbHBIX
uBeToB. Jlucnepcus cBera.



Hemoncmpayuu.

[IpsimonuHEHOE PACcIIPOCTPAaHEHHE CBETA.

Otpaxkenue cpera.

[Tony4yenue n300paKeHUH B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
ITpenomiienue cBera.

OnTHyeckuii CBETOBOI.

Xon Jiydeit B coOuparomiei JTruH3e.

Xoq JIydeil B paccenBarolleH JIMH3E.

[Tony4yenne n300paXkeHUi C MOMOIIBIO JIMH3.

. IIpunnun neiictBus doroanmnapara, MUKPOCKOTA U TEIECKOIIA.
10. Mopenb riasa.

11. Paznokenue 0emoro cBeTa B CIEKTP.

12. TlonydeHue Oenoro cBera Mpu CIOKEHUU CBETA PA3HbIX 1[BETOB.

© o N ok wDhE

Jlabopamopnwvie pabomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKSHUSI CBETOBOTO JIyda OT yIJIa MaJCHUsI.
N3y4enune xapakTepuCTHK N300paXeHUs MIPeMETa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCUMOCTH yIJIa MPEJIOMIICHHS CBETOBOTO JIy4a OT yriia MaJeHHs
Ha TPAaHUIIE «BO3yX—CTEKIIO».

[Tony4yenne n300paXkeHU C MOMOIIBIO COOMPAIOLIEH JTHH3BI.

Omnpenenenne GOKYCHOTO PACCTOSHUS M ONITHYECKOI CHIIBI COOMPAIOIIEH JIMH3HI.
OnbITHI IO PA3JI0KEHHIO OEIOro CBETa B CHEKTP.

OmnBITH IO BOCIPHUATHIO I[BETA TPEJAMETOB MPH UX HAOIIOJCHUN 4Yepe3 IBETOBEIC
(GUIBTPBI.

w N
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Pasznen 12. KBanToBble siBJIeHHUS.

Onwitel  Pesepdopna u mnmanerapHas wMozenb aroma. Mogens atoma bopa.
Hcnyckanue u nornouieHue ceera atoMoM. KBaHTsl. JInHeNYaTbie CIEKTPEI.

PagnoaktuBHOCTh. Anb(da, Oera- U ramma-uznydeHus. CTpoeHHE aTOMHOIO sijpa.
Hyxknonnas Monens aromHoro sijapa. M3otomsl. PagunoaktuBHble npeBpamieHus. [lepuon
IoJIypacnaaa aTOMHBIX sIIep.

SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsAI0BOIO U MAacCOBOTO YMCEN. DHEPTHUsl
CBSI3U aTOMHBIX snep. CBsi3b Macchl M HHEpruu. Peakuuu cUHTE3a W JENeHUs sep.

Nctounuku sHeprun CosiHIIa U 3BE3/I.

Snepnas sHepreTuka. JIeMcTBUS paguOAKTUBHBIX U31y4YE€HUN HA )KUBBIE OPraHU3MBI.

Hemoncmpayuu.

1. CHexTpbl U3TYYEHHS U MOTIOUICHHUS.
2. CHoexTpbl pa3InYHbIX Ta30B.



CnexTp BogoOpo/a.

Habnronenue tpexo B kamepe Buibcona.

Pabora cuérunka HOHU3UPYIOIIMX U3TYUEHU.

Perucrpanus usinydeHus IpUpOIHBIX MUHEPAJIOB U IIPOLYKTOB.

o UM~ w

Jlabopamopusie padbomot u onvimel.

1. HaOnroseHue CIUTONIHBIX M JMHEHYAThIX CIIEKTPOB U3TY4CHUSI.

2. HccnemoBanue TPEeKOB: M3MEPEHHUE YHEPTUU YACTHUIBI 110 TOPMO3HOMY IMYTH (IIO
doTorpadusim).

3. H3MmepeHue painoaKkTUBHOTO (OHA.

IToBTOpHTEIBLHO-0000 AN MOIYIb.

[ToBTOpUTENBEHO-0000IIAOIIMI  MOY/Ib NpeAHA3HAYeH JJIs CUCTEeMaTH3aluu |
0000MIeHNsT TIPEAMETHOTO COJEPKAHHsSI M ONbITa JEATEIbHOCTH, MPHOOPETEHHOTO IPH
U3y4EHHH BCEro Kypca (U3MKHU, a TaKXKe AJIs OATOTOBKH K OCHOBHOMY I'OCYJJapCTBEHHOMY
9K3aMeHy 0 (PU3UKE IS 00YJaIOLINXCsl, BRIOPABIINX ATOT YYEOHBIN MPEIMET.

IIpy u3yd4eHUM [OAaHHOTO MOJAYJSA PEATU3YyIOTCd M CHCTEMATH3UPYIOTCS BHUIBI
NeSTeIbHOCTH, HA OCHOBE KOTOPBIX OO0ECHEYMBAETCS JOCTUKEHHE MPEIMETHBIX M|
MeTaIpeAMETHBIX IJIAHUPYEMBIX pe3yapTaToB o0y4eHus, dopmupyercs
€CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOCHUE HAay4YHBIX METOJOB HMCCIECIOBAaHUS SBICHUN
IOPUPOIBI M TEXHHUKH, OBJIAJCHUE YMEHUSIMH OOBSCHATh (PH3MUECKUE SIBICHUS, TPHUMEHSS
[IOJIyYCHHBIC 3HAHUS, PEIIATh 3a/1a4d, B TOM YHCIIE€ KAYECTBEHHBIC U DKCIIEPUMEHTAJIbHBIE.

HpI/IHHI/IHI/IaHBHO JIeSITEIbHOCTHBIN XapaKTCp JaHHOI'O pasjciia pCaiu3yCTCs 3a CUéT
TOT'0, UTO 06yqa}oumec;{ BBITIOJHAKOT 3aaHNs1, B KOTOPBIX UM IIPECAJIAracTcs:

Ha OCHOBE IOJIYUEHHBIX 3HAHHUN pPACMo3HaBaTh W HAYYHO OOBACHATH (pu3HuecKue
SBJICHUS B OKPYXKAIOIEH ITPUPOJIE Y TIOBCEAHEBHOM )KU3HU;

HCIIOJIB30BAaTh HAYYHBIC MCETOJAbI MCCICIOBAHUS (1)I/ISI/I‘ICCKI/IX ﬂBHGHHfI, B TOM YHUCJIC
JJI TIPOBEPKU THUITOTE3 U TTOJYUCHUA TCOPCTUUCCKUX BBIBOAOB;

0OBACHATH HAaY4YHBIC OCHOBBI Han0oJIee BaXKHBIX JIOCTHKEHUI COBPCMCHHBIX TCXHOHOFHﬁ,
HAImpuMep, NpakKTUICCKOTO HCIOJBb30BAHUSA PA3JIMYHBIX MCTOYHHUKOB SHCPIUHM HA OCHOBC
3aKOHa MpEBpAICHUA U COXPAHCHUA BCEX U3BCCTHBIX BUAOB SHCPI'UH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMTPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUA

N3yuenne (u3MKKM Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HANpPaBICHO Ha
JOCTHKEHUE JINYHOCTHBIX, METANpeIMETHBIX M MIPEIMETHBIX 00pa3oBaTeNbHbIX
pe3yNIbTaTOB.

B pesynbrare usydeHnus (pU3MKM Ha YpPOBHE OCHOBHOTO OOIIETro oOpa3oBaHUS Y
oOyudatotierocst 0yayT c(hopMUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThl B YACTH:



1) maTpMoTH4YeCcKOro BOCIIUTAHUSA:

—IIPOSIBIICHUE HHTEPECa K HICTOPUH U COBPEMEHHOMY COCTOSIHHIO POCCHICKON (pr3muecKoit
HAyKU;

— [IEHHOCTHOE OTHOIIEHHE K IOCTHXKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa:KIaHCKOr0 U TYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

—TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CYK/IEHUU OOIIECTBEHHO 3HAYMMbIX M STHYECKHUX
po0JieM, CBSA3aHHBIX C MPAKTUUYECKUM ITPUMEHEHUEM JOCTHKECHUM (PU3UKU;

— 0CO3HAHUE BAXKHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B JEATEIbHOCTH YUYEHOTO;

3) acTeTH4eCKOr0 BOCIIMTAHMSI:

— BOCTIPUATHE ICTETUYCCKUX KAueCTB (PU3NYCCKOM HAyKHU: €€ TapMOHUYHOTO TOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HIEHHOCTH HAYYHOI'0 O3HAHUS

— O0CO3HAHUE IEHHOCTH (PU3MYECKON HAYKM KaK MOIIHOIO MHCTPYMEHTa MO3HAHUS MUDA,
OCHOBBI Pa3BUTHSI TEXHOJIOTH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpPHI,

—pa3BUTHUE HAYYHOH JIFOO03HATEIBHOCTH, UHTEPECA K UCCIIEI0BATENbCKOMN AESITEIbHOCTH;
5) dopmupoBanusi KyJbTYpPbl 310POBbs U SMOIHOHAJIBHOTO 0JIATONOJYYHS:
—OCO3HAaHHE IIEHHOCTH 0€30MacHOro oOpasa XKM3HU B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH IIpaBUJ 0OE€30MaCHOTO IMOBEJEHUS Ha TPAHCIOPTE, HA JOporax, ¢
AIEKTPUYECKUM U TEIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUAX;

— c(OpMUPOBAHHOCTH HaBbIKa pe(hICKCUU, MPU3HAHUE CBOCTO IIpaBa Ha OMIMOKY M TaKOTO
e MpaBa y Jpyroro 4ejoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

— aKTHUBHOE y4acTHE€ B PEIICHUU MPAKTHUYECKUX 3a7a4 (B paMKaxX CeMbH, 00pa30BaTEIbHOM
OpraHM3ali, TOpoJa, Kpas) TEXHOJIOTUYECKOM U COLMAIbHOW HAMpaBlIEHHOCTH,
TPEOYIOMNX B TOM YHCIIC U (PU3UIECKUX 3HAHUM;

—MHTEpeC K MPAKTUIECKOMY U3YYEHHIO MPOodecCcHii, CBI3aHHBIX ¢ (PU3UKOIA;

7) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

—OpHEHTAIMsl Ha TpUMEHeHWEe (U3MYECKUX 3HAHMM I pelieHus 3axad B 00JiacTu
OKpY’KaloIlled Cpe/ibl, TUIAHUPOBAHUS TTOCTYIIKOB M OILIEHKH MX BO3MOKHBIX IOCIIE€ICTBUM
JUISL OKPY>KAIOIEeH Cpeibl;

— OCO3HaHUe TNI00aTBHOTO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil X pelieHus;

8) axanTanuu K U3MEHSIIOIHMMCH YCJIOBUSAM COLUAIBHON U MPUPOAHOM Cpe/Ibl:
—TOTPeOHOCT, BO B3aWMOJCHCTBMU TPH BBITOJHCHUH WCCIEAOBAHUI U TPOECKTOB
(bu3UYECKOI HAMIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSM JPYTHUX;

— MOBBIIIICHUE YPOBHS CBOEH KOMITIETEHTHOCTH Yepe3 MPAKTHIECKYIO ACSITEIHHOCTD;
—OTPeOHOCTh B (DOPMHPOBAHMHM HOBBIX 3HAHUI, B TOM 4Hcie (OpPMYIUpPOBaTH HJIEH,
MOHSITHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBICHUSX;

—o0co3HaHue AehUIUTOB COOCTBEHHBIX 3HAHUI ¥ KOMIIETEHTHOCTEH B 00JaCTH (PU3HKY;

— IJIAHUPOBAHHUE CBOETO PA3BUTHSI B IPUOOPETCHUH HOBBIX (PM3MUECKUX 3HAHUM;

— CTpeMJICHHE aHAJIM3UPOBATH U BBISBIISTH B3aMMOCBSI3H TPUPOJIBI, OOIIECTBAa M IKOHOMHUKH,
B TOM YHCIIE C HCIIOIh30BaHUEM (PU3NIECKUX 3HAHUM;

—OIIEHKAa CBOWX JIEUCTBHM C y4ETOM BIHMSHHUS Ha OKPYKAIOIIYIO Cpeay, BO3MOXKHBIX
r100aNBHBIX TTOCTIEICTBUM.

METANPEIMETHBIE PE3YJIBTATHI



B pesynbraTte ocBoeHusi mporpamMMmbl 1o (U3MKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBanus y obOyuaromierocs OynyT chopMupOBaHBI MeTanpeaMeTHbIe pe3yJbTaThl,
BKJIIOUAIOIIME TMO3HABATEIbHbIE YHUBEPCAIbHbIE Yy4eOHbIe NEHCTBHUS, KOMMYHUKATHUBHBIC
YHUBEpCAJIbHBIC YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCAIbHBIC YUeOHbBIE ICHCTBHUS.

ITo3HaBaTeIbHbIE YHUBEPCAJBHBIC yqeﬁnble JeCTBUA

ba3oBble JJornveckue aelicTBUS:

BBISIBIISITH M XapaKTEPU30BaTh CyIIECTBEHHBIC TIPU3HAKNA OOHEKTOB (SIBJICHHIA);
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAIMK, OCHOBAHHS JJIsi 0000IIeHUs U
CpaBHEHUS;

BBISIBIISITh 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B pacCMaTpUBAaEMBIX (akTaX, MAHHBIX |
HaOJIIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SIBICHHSIM;

BBISIBIISITh [IPUYUHHO-CIICICTBEHHBIE CBSI3M TPU H3YYEeHUH (U3NYECKUX SBICHUNA H
IPOLIECCOB, JIeNaTh BBIBOJBI C HCIOJIB30BAaHUEM JICAYKTHBHBIX ¥ HWHIYKTHBHBIX
YMO3aKIIFOYEeHUH, BBIJIBUTATh THITIOTE3BI O B3AUMOCBS3SIX (PU3MUYECKIX BEINYHH;
CaMOCTOSITENIbHO BbIOMpaTh croco0 pelleHus yueOHOH (u3uueckoil 3amaun (CpaBHEHHE
HECKOJIbKMX BApUAHTOB pEIICHWs, BBIOOp Hamboiee TMOAXOMAMIETO C  Y4ETOM
CaMOCTOSITENIbHO BBIJICTIEHHBIX KPUTEPUEB).

Ba3oBbie ncciaenoBareLCKue AeliCTBUSA.

MCII0JIB30BaTh BOIIPOCHI KAK UCCIIEN0BATENbCKIUI HHCTPYMEHT MTO3HAHUS;

MPOBOANTH MO CAMOCTOSITEIbHO COCTABICHHOMY IUIAHY OIIBIT, HECIOXKHBIM (PU3NYECKUIt
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBaHNE (DU3NUECKOTO SBJICHHUS;

OIICHMBATh HA MPUMEHUMOCTh U JIOCTOBEPHOCTh WH(POPMAIUIO, MOJIYYCHHYIO B XOJE
WCCJICIOBAHMS WIIH SKCIIEPUMEHTA;

CaMOCTOSITENNLHO (OPMYIUPOBATh OOOOIICHNS U BBIBOJBI MO Pe3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, OIBITA, UCCIICTOBAHMS;

MIPOTHO3MPOBATh BO3MOXKHOE JalbHEWIIee pa3BUTHE (UIUYECKUX TMPOIECCOB, a TAKKE
BBIJIBUTATh TIPEIOI0KEHUS 00 UX Pa3BUTHH B HOBBIX YCIOBUAX U KOHTEKCTAaX.

PatGora ¢ undopmaunmeii:

MPUMEHSTh Pa3IUYHbIC METOJbI, WHCTPYMEHTHI M 3ampoChl IMPU TIONCKE H OTOOpE
uH(GOpPMAIIUK WIH JAaHHBIX ¢ YUETOM MPEAIoKeHHOW yueOHoM (hru3nueckoit 3a1auu;
AHAIM3UPOBATH, CACTEMATH3HPOBATH M HMHTEPIIPETUPOBATH HH(POPMAITHIO Pa3TMIHbBIX BHIOB
1 GOopM TIpEICTaBICHHUS,

CaMOCTOSITENIbHO BBIOMpATh ONTHMAIbHYIO (opMy TipeAcTaBieHUsT HHOOPMAIMH U
WUTIOCTPUPOBATh peIlaeMble 3aJadd  HECIOXKHBIMA CXEMaMH, JHarpaMMaMu, WHOU
rpaduKol U UX KOMOMHAITUSIMU.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:



B X07I¢ 00CYX/IeHHsI yueOHOTO MaTepHalia, pe3yIbTaTOB Ja0OPaTOPHBIX pabOT U MPOEKTOB
3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMBI U BBICKA3bIBATh UJIEH, HAIICJICHHBIC HA
peleHne 3aa9u ¥ MoJIepKaHue 0J1aroKenareIbHOCTH OOIIEHMS;

COTIOCTABJIATH CBOU CYXKJICHUS C CYKJICHUSIMHU JAPYTUX YYaCTHUKOB JIMAIora, OOHAPYKUBAThH
pa3JIMYME U CXOJICTBO MO3ULIHIA;

BBIPAXaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMMCbMEHHBIX TEKCTaX;

MyOJIMYHO MPEACTABIATH PE3YIbTATHI BBIMOJTHECHHOTO (PU3HUYECKOTO OIBITA (IKCIIEPUMEHTA,
WCCJICI0BAHMS, IPOEKTA);

MOHUMATh U HCIIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW U MHAUBUAYAIbHOW pabOTHI Mpu
PEIICHUH KOHKPETHON (PU3HUECKOM MPOOIEMBI;

MPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH JICUCTBUA MO €€
JOCTHDKCHHIO: PaCHpeNessiTh POJH, OOCYKIaTh IPOIECCHl M PE3yJbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

BBIMIOJHATh CBOKO 4YacTh pabOThl, JOCTUTrash KayeCTBEHHOI'O pe3ylbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJAUHHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;

OIICHMBATh Ka4eCTBO CBOETO BKJAJa B OOIIMU MPOAYKT MO KPUTEPHSIM, CAMOCTOSTEIHHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMU B3aUMOICUCTBHUS.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJBHBLIC yqeﬁﬂme JeilcTBUS

Camoopranuzanus:

BBISIBJISITH MPOOJIEMBl B KM3HEHHBIX U YYEOHBIX CUTYyalUsX, TPEOYIOIIMX JUIsl PELICHUS
(bu3nUecKrux 3HaHUM;

OpUEHTUPOBATbCSA B PA3IMYHBIX MOJXOJaX MPUHATUS pelleHud (MHAMBUAYaJIbHOE,
NPUHATHE PELICHUs B TPYIIE, IPUHATHE PEIIEHUH IpyMIoi);

CaMOCTOSITENIbHO COCTAaBIISITh AJITOPUTM pelIeHUs (QU3NYECKOW 3aJayd WIM IJIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHU;

JienaTh BBIOOpP M OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CﬂMOKOHTpOJ’Ib, AMOLMOHANIbHbIA HHTEJLJIEKT:

JaBaTh a/ICKBaTHYIO OIIEHKY CUTYallUH U IpeiaraTh iaH €€ H3MEHEeHMUS,

OOBSICHATH MPUYUHBI JOCTHXKEHUS (HEOCTH)KEHHs) pe3yJabTaTOB AEATEIbHOCTH, JaBaTh
OILICHKY TPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTH (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3MUECKOTO
HCCJIETOBAHMSI WJIM MPOEKTA) Ha OCHOBE HOBBIX 00OCTOSITENBCTB, U3MEHHUBILIUXCS CUTYaAIUH,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OILICHMBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUSM;

CTaBUTH ce0sl HA MECTO JPYroro 4eaoBeKa B X0J€ CIOopa WK AUCKYCCUU HAa HAYYHYIO TEMY,
MOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JPYroro;

NPU3HABATh CBOE MPABO Ha OMIMOKY MPU peIeHUN (PU3HMUECKUX 337134 UM B YTBEPKICHUSIX
Ha Hay4yHbI€ TEMBbI U TAKOE K€ IPaBO JPYroro.



IMPEJIMETHBIE PE3YJIBTATDBI

K xoniry o0yuenus B 7 kjiacce mpeIMeTHbIEC pe3yIbTaThl HA 0230BOM YPOBHE JI0JIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

UCIIOJIb30BaTh MOHATHS: (PU3MUECKUE U XMMUYECKHE ABICHUS, HAOII0A€HUE, SKCIIEPUMEHT,
MOJIeNIb, THUIOTE3a, EAMHULBI (U3NYECKUX BEJIUYMH, aTOM, MOJIEKYJa, arperaTHble
COCTOSIHUSL BellecTBa (TBEPIOE, JKUIKOE, TIa3000pa3HOE), MEXaHMYECKOE JBMIKEHHE
(paBHOMEpHOE, HEPABHOMEPHOE, MPSMOIMHEHHOE), TPACKTOPHUSI, PABHOACHCTBYIOIIAs CHIIA,
negopmanus (ynpyras, aacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCYIbI;

pa3nuuath siBJIeHUs (IudQy3us, TEIIOBOE IBMKEHHUE YAaCTHUI[ BEIIECTBA, PAaBHOMEPHOE
JBUKCHUE, HEPAaBHOMEPHOE [BIKCHHE, WHEPLMs, B3aUMOJECHCTBUE TeEJl, PaBHOBECUE
TBEPABIX TEJ C 3aKPEIUIEHHOW OChbIO BpAIIECHUs, Iepefayda JaBjIeHUs TBEPIAbIMU TellaMH,
KHUJIKOCTSIMM M TrazaMu, aTMmMoc(pepHOe [aBlIeHHE, IUIaBaHUE TeJ, MPEeBpaLCHUs
MEXaHUYECKON SHEpruu) MO OMMCAHUIO UX XAPAKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacro3HaBaTh NMPOSBICHUE U3YUEHHBIX (DU3MUYECKHX SBICHUH B OKPYXKAIOIIEM MHPE, B TOM
yucie (Uu3NYecKHe IBJICHUS B IPUPO/IE: IPUMEPHI ABUKEHHSI C Pa3IMYHBIMU CKOPOCTSIMU B
JKUBOM M HEXUBOM mpupojie, NEHCTBUE CUIIbI TPEHHSI B MPUPOJE U TEXHHUKE, BIUSHUE
aTMOC(EpHOro JaBJICHUS HA KUBOW OpraHu3M, IUIaBaHHE PbIO, pblYaru B TeJ€ 4YesOBeKa,
IpU 3TOM MEPEBOJUTH IMPAKTUYECKYIO 3a/ayy B YyueOHYIO, BBIIEIATH CYIIECTBEHHbIE
cBO¥cTBA (NIPU3HAKH) HU3UUECKUX SBICHUM;

ONMCHIBATh M3yUYCHHBIE CBOWCTBA TeNl M (DU3MUECKUE SIBICHMSI, UCHOJIb3Yys (pU3nuecKue
BEJIMYMHBI (Macca, 00bEM, TNIOTHOCTh BELIECTBA, BPEMs, IyTh, CKOPOCTh, CPEAHSSI CKOPOCTb,
CWJIa YINpPYrocTH, CHUJIa TSDKECTH, BEC Tella, Cujla TPEeHHs, JaBieHue (TBEPAOro Tena,
KHUJIKOCTH, Ta3a), BBITAJIKMBAIOIIAS CUJIa, MEXaHWYeCKas paboTa, MOLIHOCTb, IJIEYO CHUIIbI,
MOMEHT CHJIbI, KO3(DQUIMEHT TIOJIE3HOTO JEHCTBUS MEXAHMW3MOB, KHHETHYECKass H
NOTEHIMAJIbHAs SHEPrHsi), IpU OMHUCAHUM IPABHJIBHO TPAKTOBAaTh (U3NYECKUN CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, UX O003HAYEHMs] U €IMHULBI (PU3MUECKUX BEJIWYMH, HAXOIUThH
(GopMyInbl, CBS3BIBAIOLINE JAHHYIO (DU3MUECKYIO BEIUYMHY C JPYTMMHU BEIMYMHAMHU,
CTPOUTH TpapUKN U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

XapakTepu3oBaTh CBOWCTBA Tell, (PU3MUECKUE SBICHUS M MPOLECCHI, UCIOIb3Yys MpaBUiIa
CIIOKEHMsI cuJl (BJIOJIb OJHOM mpsAMoil), 3akoH ['yka, 3akoH Ilackans, 3axkoH Apxumena,
NPaBUJIO paBHOBECHUS phlyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPAaHEHUS
MEXaHMYECKOM 5SHEpPruu, MNpH OSTOM JlaBaTh CJIOBECHYIO (OPMYIMpPOBKY 3aKOHA U
3aMMChIBAaTh €70 MATEMAaTUYECKOE BBIPAKEHUE;

O0BACHATH (U3NYECKHUE SIBICHUS, TIPOLECCHl M CBOMCTBA TEJl, B TOM YHUCIE U B KOHTEKCTE
CUTyallull MPaKTUKOOPHUEHTHPOBAHHOI'O XapaKTepa: BBIABIATh NPUYMHHO-CIIECICTBEHHBIE
CBSI3HM, CTPOUTHh OOBSICHEHHE W3 |—2 JIOrMYecKHUx IIaroB C Omnopod Ha 1—2 U3ydeHHBIX
CBOMCTBA (PU3NUECKUX SBICHUN, PU3MUECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemaTh pacy€THbIE 3a/1a4M B 12 1eHCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYJIBI, CBA3BIBAIOIINE
¢du3nUeckre BeIMUMHBI: Ha OCHOBE aHAIM3a YCIOBHUS 3a/1a4M 3aIIUCHIBATh KPATKOE YCIIOBHE,
MOJICTAaBIATh (PU3MUYECKHE BEIWYUHBI B (OPMYJbl U MPOBOIAUTH PACUYETHI, HAXOIUThH
CIpaBOYHBIC JIaHHBIE, HEOOXOAMMBIEC IJIsi pEIICHUs 3a/ay, OLIEHUBATh PEATMCTUYHOCTD
MOJTYYCHHOW (PU3MUECKON BETUYNHBI;

pacro3HaBaTh NpoOJIEMbl, KOTOPBIE MOXHO PEIIUTh MPU MOMOIIU (PU3MUECKUX METOJIOB, B
ONKCAaHUM MCCIIE0OBAHUS BBIIEIATH MIPOBEPSIEMOE MPEIOI0KEHNE (TUIIOTE3Y), pa3InyaTh
U MHTEPIPETHPOBATH IMOJYYCHHBIN pe3yNbTaT, HAXOAUTh OIIMOKH B XOJE OIbITA, JIENaTh
BBIBOJIBI 110 €T0 PE3YJIbTaTaM;



IPOBOJUTH OIBITHI IO HAOIIOACHHUIO (PU3NUYECKUX SBICHUN UM (PU3NYECKUX CBOWCTB TEI:
(bopMynHupoBaTh IPOBEPSEMBIE NIPEIIOIOKEHHS, COOUPATh YCTAHOBKY U3 IPEAIOKEHHOTIO
000pyI0BaHUSs, 3aIUCHIBATH X0 OMbITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATL MPSAMBIE U3MEPEHUs] PACCTOSIHMSI, BPEMEHH, Macchl Teja, 00béMa, CHIIbI U
TEMIIEpaTypbl C HCIOJb30BAHUEM aHAJIOTOBBIX M IM(PPOBBIX NPUOOPOB, 3ANMUCHIBATH
NOKa3aHUs IpUOOPOB € yUETOM 3aJJaHHOM a0COIIOTHOM MOrPEIHOCTH U3MEPEHUH;
NPOBOJIUTH HCCIICAOBAHHE 3aBUCUMOCTH OJHOW (DU3NYECKON BEIHMYMHBI OT JPYrol ¢
UCIIOJIb30BAaHUEM NPSMBIX U3MEPEHUH (3aBUCMOCTH ITyTH PABHOMEPHO JIBUXKYIIIETOCs Tela
OT BPEeMEHHU JIBWKCHHS TeJIa, CUJIBI TPEHHSI CKOJIBKEHHS OT Beca Tejla, KayecTBa 00paboTKU
IIOBEPXHOCTEH TeJI M HE3aBUCHUMOCTU CHJIbl TPEHHUs OT IUIOMIAJU CONPUKOCHOBEHUS Tell,
CHJIBI YNPYroCTH OT Y/UIMHEHUS TPYXKHUHBI, BBITAIKUBAOLMIEH CHUIBI OT 00BEMa
HOrpyKEHHON YacTU Tesla U OT IUIOTHOCTU KUJKOCTH, €€ He3aBUCUMOCTH OT IUIOTHOCTH
TeNa, OT TJIYOWHBI, HA KOTOPYIO TOTPYXKEHO TeJlO, YCIOBHUH IJIABaHUS TEN, YCIOBHM
paBHOBeCHsI pbluara U OJOKOB), Y4acTBOBATh B IUIAHUPOBAHUM Y4E€OHOI'O HCCII€OBaHMUS,
coOuparb YCTaHOBKY U BBINOJHATb M3MEPEHHUs, Cleays MPEeAIOKEHHOMY IUIaHYy,
(buKcupoBaTh pe3yNbTaThl IOJIYYEHHOW 3aBUCUMOCTH (PU3MYECKMX BEJIUYMH B BHJIE
NPEUIOKEHHBIX TAOIHII U TPa(HKOB, AeTaTh BEIBOABI 110 PE3yJIbTaTaM HCCIIEI0BAHMS;
IPOBOJUTH KOCBEHHBIE U3MEPEHHsI (PU3MUECKUX BEIMUYUH (IUIOTHOCTh BELIECTBA XKUIKOCTH
U TBEPAOIO TeJa, CUjia TPEHUS CKOJIbKEHHS, JaBJIEHUE BO3/yXa, BBITAJIKUBAIOLIAS CUJIA,
JeMcTByIOIAs Ha MOrpYKEHHOE B KHUJIKOCTb TEJ0, KO3(PPULUEHT MOJIe3HOTO AECHCTBUS
IIPOCTBIX MEXAHU3MOB), CJIEys IPEIOKEHHON HHCTPYKIIMU: IIPHU BBIIIOJTHEHUH U3MEPEHUM
coOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIUMCIIATH 3HAUEHUE UCKOMOM BEJIMYMHBI;
coO0ITI0/IaTh TIPaBUIIa TEXHUKK 0€30MaCHOCTH IPHU paboTe ¢ 1a00paTOpHBIM 000PYIOBAHHEM;
yKa3bIBaTh MPUHLMUIIEI ASHCTBHUS IPUOOPOB M TEXHUYECKUX YCTPOMCTB: BEChl, TEPMOMETD,
JTUHAMOMETp, COOOIAOIIUECs] COCY/Ibl, OAPOMETpP, phlyar, MOJBUKHBIA M HENOJBHUKHBIN
0JI0K, HAaKJIOHHAs! TIJIOCKOCTb;

XapaKTepU30BaTh NPUHLUIIBI IEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPONCTB C
OMopoil Ha MX omnMcaHus (B TOM 4YHCIE: TOAUIMITHUKH, YCTPOWCTBO BOJONPOBOAA,
TUIPABIMYECKUN ITpecc, MAaHOMETP, BEICOTOMED, IOPIIHEBON HACOC, APEOMETP), UCIIOIIB3YS
3HaHUS O CBOWCTBaX (M3MYECKUX SBIEHUH M HeoOXoauMmble (U3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

OPUBOANUTH NpPUMEPHl  (HAXOAUTh HMH(GOpPMALMIO O TpUMepax) MPaKTHYECKOTo
UCIOJIb30BaHUsl (PU3MYECKUX 3HAHMW B TIOBCEJHEBHOM JKM3HM s oOecredeHus
6€30IacCHOCTH IIPU OOpaIlleHNH ¢ TPHOOpaMH U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHUS
3/10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOI0 TIOBEACHNUS B OKpYXKAIOILEH cpeie;
OCYILECTBIIATH OTOOP UCTOYHUKOB UHPOpMaLuu B IHTEpHETE B COOTBETCTBUH C 33 JaHHBIM
MOMCKOBBIM 3aIIPOCOM, HAa OCHOBE MMEIOUIMXCS 3HAHUW M MyTEM CPaBHEHUS DPA3IUYHBIX
UCTOYHHKOB BBIJIENIATH HH(OPMAIIHIO, KOTOPAst SIBJISETCS MPOTUBOPEUUBOM MIIM MOKET OBbITH
HEJIOCTOBEPHOM;

UCIOJIb30BaTh TPH BBIMOJHEHUHM Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJISIPHYIO JIUTEPaTypy
buznyecKkoro cojepxaHusi, ClIpaBOUYHble MaTepHalbl, pecypchl ceTh VHTepHeT, BlajeTh
npuéMamMM KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus MHGOPMAIMK U3 OJHON 3HAKOBOU
CHCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpAaTKHE MUCbMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE 2-3
HMCTOYHUKOB MH(pOpMAIMU (PU3NYECKOTO COAEpKAaHMS, B TOM YHUCIE MyOJUYHO JeaTh
KpaTKhe COOOIIEHHUs O pe3yibTaTaX MPOEKTOB MM y4eOHBIX HCCIEIO0BAaHHUM, MPHU 3TOM
rPaMOTHO HCII0JIb30BAaTh U3yYEHHBIN MOHATHIHBIN anmnapar Kypca GU3UKH, COIPOBOXKIATh
BBICTYIUIEHHUE IIPE3EHTALNEH;

IPU BBINOJIHEHUM Y4EOHBIX MPOEKTOB M MCCIEIOBAHUHI pacHpenensTh OO0s3aHHOCTH B
IpyHIe B COOTBETCTBUU C MOCTaBICHHBIMHU 3aJauyaMU, CIEAUTH 3a BBIIOJHEHUEM ILIaHA
NeMCTBUHM, aJeKBAaTHO OILIEHUBaTb COOCTBEHHBIM BKJaJ B JAEATEIbHOCTh T'PYIIIHI,
BBICTpAauBaTh KOMMYHUKAaTUBHOE B3aUMOJAECHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOILUX.



K xoniry o0yuyenus B 8 kiacce mpeIMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JI0JIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

UCIIOJIb30BaTh IOHATHUS: Macca U pa3Mepbl MOJIEKYJN, TEIUIOBOE JABM)KEHHE aTOMOB H
MOJICKYJI, arperaTHble COCTOSIHUSI BELIECTBA, KPUCTAUIMYECKHEe M aMop(dHbIe Tena,
HACBIIICHHBIM M HEHACBIIIEHHBIM Map, BJIAXHOCTh BO3/[yXa, TEMIIepaTypa, BHYTPEHHSS
SHEPrus, TEIIOBOU JBUTaTElb, JJIEMEHTAPHBIN AJIEKTPUUECKUM 3apsil, JIIEKTPUUYECKOE T0JIE,
MIPOBOJIHUKU U TUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MArHUTHOE T10JIE;
pa3iauuaTh SBIEHUS (TEIUIOBOE pACUIMPEHUE M C)KaTue, TeIlonepeaaya, TEeIIoBOe
paBHOBECHE, CMAaYMBAHNE, KaIMJUIAPHBIE SIBJICHUS, UCIIAPEHUE, KOHACHCAIUs, TUIABJICHHE,
KpucTaym3anusi  (OTBEpJEBaHUE), KHUIIEHUE, Teronepeaadya (TerIonpoBOJHOCTD,
KOHBEKIIMSI, W3JIyUC€HHUE), DIEKTPU3alusi Tel, B3aUMOJCHCTBUE 3apsAloB, JEHCTBUS
AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJEWCTBHE MarHUTOB, JEHCTBHE
MarHUTHOTO TOJIsl HA IPOBOJIHUK C TOKOM, SJIEKTPOMArHUTHASI MHIAYKIIMS) IO OMHCAHUIO UX
XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, ACMOHCTPHPYIOUIMX JaHHOE (U3UIECKOe
SIBJICHUE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (DU3MUYECKHX SBICHUIN B OKPYKAIOIIEM MHPE, B TOM
yucne (usudeckue SBJICHHUS B TMPHUPOJAE: MOBEPXHOCTHOE HATSDKEHHE W KalWUISIPHBIE
ABJICHUSL B MPUPOJE, KPUCTALIBI B IpHUpoae, uznydyenue ConHia, 3aMep3aHue BOJOEMOB,
MOpcKHe Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, 2JIEKTPUYECKHE SIBICHHUS B
aTMocdepe, HIEKTPHIECTBO KUBBIX OPraHU3MOB, MATHUTHOE T10JI€ 3eMITH, peiid MoIocoB,
POJIb MarHUTHOTO TIOJISI AJIS JKU3HU Ha 3eMJIe, NOJISPHOE CUSHUE, IIPU ITOM INEPEBOJUTH
MPaKTUYECKYI0 3aJadyy B Yy4eOHYIO, BBLIICNATH CYIIECTBEHHBbIE CBOWCTBA (TIPU3HAKH)
(bu3nUecKuX SBICHUIA;

ONMCHIBATh M3y4YCHHBIE CBOWCTBA TeNl M (DU3MUECKUE SIBICHMSI, UCHOJIb3Yys (pU3MUecKue
BEIMYMHBI (TeMIepaTypa, BHYTPEHHsSI JHEprus, KOJIWYECTBO TEIJIOThl, YyelbHas
TEIUIOEMKOCTh ~ BELIECTBA, yJAeJbHas TEIJIOTa IUJIABJICHMs, YAEJIbHas  TEIJoTa
napooOpa3oBaHMs, yJeJbHAs TEIJIoTa CropaHus TOIUIMBA, KOI()(UIMEHT MOJE3HOTO
JEMCTBUS TEIJIOBOM MAIlIMHBI, OTHOCUTEIIbHAS BIAYKHOCTh BO3/1yXa, dJIEKTPUUECKUN 3aps/l,
CHWJIa TOKa, DJJIEKTPUUYECKOE HANpsIKEHUE, CONPOTUBIEHUE IPOBOJHUKA, YAEIBHOE
CONpPOTHUBIIEHUE BELIECTBAa, padOTa U MOIIHOCTh AIEKTPUUYECKOTO TOKA), MPH ONHUCAHUU
NPaBUIbHO TPAKTOBAaTh (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMYUH, OO0O3HA4YECHUs HU
€AMHUILIBI PU3NYECKUX BEJIMYUH, HAaXOAUTh (DOPMYJIbI, CBS3bIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYrUMHM BEJIMYMHAMM, CTPOMTH TIpadUKU M3YYEHHBIX 3aBUCUMOCTEH
(UBUYECKUX BEITUYHH,

XapakTepu30BaTh CBOWCTBA TeJ, PU3UUECKUE SIBICHHS U MPOLECCHI, UCTIOIb3Yys OCHOBHBIE
MOJIO)KEHUSI  MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BEUIeCTBa, IMPUHIUI
CYNEPIO3UIMH TTOJIEN (Ha KaYECTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsza, 3akoH Oma
JUTsL ydacTka 1enu, 3akoH Jxoyns—JIeHna, 3aKkoH cOXpaHeHHUs! SHEPTUH, PU 3TOM J1aBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
O0BSACHATH (PU3NUECKHE POLECCHl U CBOMCTBA TeJl, B TOM YMCJIE U B KOHTEKCTE CUTYyallUi
IIPAKTUKOOPUEHTUPOBAHHOIO  XapaKTepa: BBISIBIATH IPUUMHHOCIEACTBEHHBIE CBSI3H,
CTpOUTh O0BsICHEHUE U3 1—2 JOTMYECKUX IIaroB ¢ Onopoil Ha 1—2 M3ydyeHHBIX CBOMCTBA
bu3nUecKux sBICHUH, GU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pelaTh pacyE€THbIE 3a/1a4U B 2—3 IeHCTBUS, UCTIONb3Ys 3aKOHBI U (POPMYIIbI, CBA3BIBAIOIINE
(u3nUecKkre BETMUMHBI: HA OCHOBE aHAJIM3a YCIOBUS 33/1a4H 3alIUCHIBATh KPATKOE YCIIOBHE,
BBISIBJISITH HEJIOCTATOK JAHHBIX JUISl PEHIeHMs 3a/layd, BHIOMpPATh 3aKOHBI U (POPMYIIHI,
HE00X0AuMBbIE IS €€ PelIeHHUs, IPOBOIUTh pacuéThl U CPAaBHUBATH MOJTYYEHHOE 3HAUCHHE
bu3nyecKoil BETMYNHBI C U3BECTHBIMU JAHHBIMU;



pacrio3HaBaTh MpOOJIEMbl, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (PU3UUYECKUX METOJIOB,
UCIIOJIb3Ys ONMCAHKUE UCCIIEA0BAHMS, BBIIEIATH IPOBEPSIEMOE MIPEIIIOI0KEHHUE, OLIEHUBATh
IIPABWJIBHOCTb IOPSsIJIKA IPOBEJICHUS UCCIICOBAHNUS, JIEJIaTh BBIBOIBI;

IPOBOJUTH OMNbITHI 110 HAOMIOJEHUIO (PU3NYECKUX SIBICHUHM WM (U3NYECKUX CBOMCTB Tell
(KanwIsipHbIE SBJICHUS, 3aBUCUMOCTh JaBJIEHUs BO3JyXa OT €ro o0béMma, TeMIepaTyphl,
CKOpPOCTH IIpOLiecCa OCTBIBAHMSI M HArpeBaHMs NPU W3IYYEHUU OT I[BETa M3JIydarouien
(moryomaroieii) MOBEPXHOCTH, CKOPOCTh MCHAPEHHUs BOJABI OT TEMIIEPATYpPhl )KUJIKOCTH U
IUIOINAAM €€ TIOBEPXHOCTH, MIEKTPHU3aLMs TeJl U B3aUMOJIEHCTBUE SJIEKTPUUECKUX 3apsAIOB,
B3aMMOJIEHCTBHE MOCTOSTHHBIX MarHUTOB, BU3yaJlM3alllisd MAarHUTHBIX IOJIEW MOCTOSIHHBIX
MarHuTOB, IeHICTBUS MAarHUTHOTI'O 110JI HA IPOBOJHHUK C TOKOM, CBOMCTBA JIEKTPOMArHuTa,
CBOWCTBA 3JIEKTPOJBUTATENI TOCTOSHHOTO TOKa): (OpPMyIMpoOBaTh IPOBEPSIEMBIC
IPENOI0XKEHUs, COOUPATh YCTAaHOBKY M3 IPEAJIOKEHHOIO 000PYA0BaHUS, OIMCHIBATH X0/
OIBITa U POPMYIIUPOBATH BHIBOJIBI;

BBINOJIHATH MPSAMBIE U3MEPEHUS TEMIIEPATypPbl, OTHOCUTEIBHOM BIQXKHOCTU BO3/1yXa, CUJIIbI
TOKa, HANPSOHKCHUS C HMCIIOJIB30BAaHMEM aHAJOTOBBIX IMPUOOPOB M JTATUYMKOB (PU3MUECKUX
BEJIMYMH, CpPAaBHUBATh pe3yJbTaThl H3MEPEHUH C Yy4€TOM 3aJaHHOM aOCONIIOTHON
MOTPEIIHOCTH;

IPOBOJUTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOM (DM3MYECKON BEIMYMHBI OT JAPYrod ¢
HCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUN (3aBUCHMOCTb COIIPOTUBIICHUS MPOBOJHUKA OT €T0
JUIMHBI, IUIOINAAM [IOMEPEYHOr0 CEYEHUsS U YJENbHOTO CONPOTHBICHHS BEIECTBA
IIPOBOJHMKA, CHUJIbl TOKA, MJYILErOo 4Yepe3 MPOBOJHUK, OT HAINPSIKEHMs] Ha MPOBOIHUKE,
UCCIICIOBAaHUE TIOCJIEA0BATEIbHOTO M MApajUIeIbHOIO COCIUHEHHUH IPOBOJIHUKOB):
IUIAHUPOBATh MCCJIEI0BaHUE, COOMpPATh YCTAaHOBKY M BBIINOJHATH WU3MEPEHUs, ClEays
IPEUIOKEHHOMY IIJIaHy, (UKCHUPOBAaTh pe3yJbTaThl IMOJYYEHHOM 3aBUCUMOCTH B BUJE
TabJIML ¥ TpauKOB, €TaTh BHIBOJBI M0 PE3yJbTaTaM UCCIIEI0BaHUS;

IPOBOJIUTH KOCBEHHbIE H3MepeHHs (U3NYECKUX BeIMYMH (yAelabHas TEMmI0EMKOCTh
BEIIIECTBA, CONPOTHBIIEHHE IPOBOJHMKA, pab0Ta M MOLIHOCTb JJIEKTPUYECKOIO TOKA):
IUIAaHUPOBaTh ~ U3MEPEHHUs, COOMpPATh  OSKCIEPUMEHTAJIbHYIO  YCTaHOBKY,  CIEAys
NPEJI0KEHHOW MHCTPYKLIMHU, U BBIYUCIISATh 3HAUEHUE BEJTUUHHBI;

co0JTr0/1aTh MPaBUIIa TEXHUKH 0€30MaCHOCTH IpHU paboTe ¢ 1a00paTopHbIM 000PYA0BaHUEM;
XapaKTepu30BaTh NPUHLMUIIBI IEHCTBUS N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOHCTB C
OIOpOil Ha MX omucaHus (B TOM YHUCIIE: CHCTEMa OTOIUIEHHUS IOMOB, THIPOMETp, MapoBast
TypOuHa, ammepMerp, BOJIbTMETD, CUETUHK IEKTPUYECKON SHEpruH,
AJIEKTPOOCBETUTENbHBIE NPUOOPHI, HAarpeBaTelIbHbIE  3JEKTPONPHOOPHl  (IIPUMEPBI),
AIIEKTPUYECKUE TIPETOXPAHUTEIH, JIEKTPOMArHUT, 3JEKTPOABUTATENb IOCTOSIHHOTO TOKA),
UCTONB3Yysl 3HaHMS O CBOMCTBaX (M3MYECKUX SBIECHHM U HeoOXoauMble (U3NYEecKHe
3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUUECKUE YCTPOICTBA M M3MEPUTENIbHBIE PUOOPHI IO CXEMaM U
CXeMAaTUYHBIM PHUCYHKaM (KHJIKOCTHBIM TEPMOMETpP, TEPMOC, ICUXPOMETP, TUTPOMETP,
JBUTATE€lb BHYTPEHHETO CrOpaHus, JJIEKTPOCKOIN, PpEOCTaT), COCTABJIATH CXEMBI
AIIEKTPUYECKHUX LIeTIel ¢ MOCe0BaTeNbHBIM U MapauIeIbHBIM COEMHEHUEM 3JIEMEHTOB,
pasnnyas ycJaoBHbIe 0003HAUEHUS 2JIEMEHTOB AJIEKTPUUECKUX IIeTIeH;

OPUBOJIUTH  MpUMEpPbl  (HAXOAUTh HWHGOPMALMIO O TpUMEpax) MPAKTUYECKOTO
UCTOJIb30BaHUSl (U3NYECKUX 3HAHUH B TIOBCEJHEBHON JKHM3HM I OOecCreyeHHs
0e30MacHOCTH MpH 00pallleHnu ¢ MprUOOpaMu U TEXHUYECKUMHU YCTPOHCTBAMU, COXPaHEHUS
3JI0pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMYECKOT0 TIOBEACHNUS B OKpYXKaroIlei cpejie;
OCYIIECTBIISATh MOUCK MH(pOpMaluu ¢puzndeckoro cojepkanus B MHTepHere, Ha OCHOBE
UMEIOUINXCA 3HAaHMM M NYyTEM CpPAaBHEHUS [OINOJHUTEIbHBIX HCTOYHMKOB BBIJIEISTH
MH(POPMALINIO, KOTOPas SIBJIAETCS IPOTUBOPEUNBOM MM MOXKET OBITh HEJOCTOBEPHOM;
UCIIOJIb30BaTh TPH BBHIMOJHEHUHM Y4YeOHBIX 3aJaHUi Hay4YHO-TIOMYJISIPHYIO JIUTEPATypy
(GU3N4ECKOro cojaep’KaHus, CIPaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BlaaeTh



npuéMamMy KOHCIIEKTUPOBAHUS TEKCTa, MpeodpazoBaHus HH(OPMAIMK U3 OJJHON 3HAKOBOU
CUCTEMBI B IPYTYIO;

co3/aBaTh COOCTBEHHBIC THCHbMEHHBIE M KpPAaTKHE YCTHbIE COOOIIeHHs, 0000mas
UHPOPMALIMIO U3 HECKOJbKUX MCTOYHHMKOB (DPU3MUYECKOrO COJEpXkaHUsA, B TOM YHUCIE
yOJIMYHO MPEACTABIATh PE3YIbTAThl IPOEKTHOW MIIM UCCIIEN0BATEIbCKOM 1€ATEIbHOCTH,
IpU 3TOM IPaMOTHO HCIIOJIb30BaTh M3YYEHHBIM MOHATUHHBIA anmapar Kypca (U3HKH,
COIPOBOXKAATh BBICTYIIJICHUE IIPE3EHTALUECH;

IOPU BBINOJIHEHUM Y4eOHBIX IPOEKTOB M MCCIEJOBAHUN (U3NYECKUX IPOLIECCOB
pacrpeneniaTe O0s3aHHOCTH B TPYNIE B COOTBETCTBHUH C TOCTABICHHBIMH 3aJadyaMH,
CJIEIUTH 3a BBIIIOJHEHUEM IUIaHA IEHCTBUN U KOPPEKTUPOBATh €r0, aJ€KBaTHO OLICHUBATH
COOCTBEHHBIM BKJIAJ B JEATEIbHOCTb TPYIIIbI, BbICTPAaUBaTh KOMMYHUKATHBHOE
B3aUMO/IEIICTBHE, MPOSIBIIASA TOTOBHOCTh pa3peliaTb KOH(QIUKTHIL.

K xoHIy 00y4eHus B 9 Kiacce mpeIMETHBIC pe3yIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI
OTpaxkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHM:

UCIIOJIb30BaTh  IOHATHA: CHCTeMa OTcuéra, MarepuajbHasi TOYKa, TPACKTOPHS,
OTHOCHUTEIIbHOCTh MEXaHWYEeCKOTO JABMKEHHUA, nedopmarus (ymnpyras, IIacTUYEcKas),
TpEHUE, EHTPOCTPEMUTEITLHOE YCKOPEHHUE, HEBECOMOCTh M MEPETrPy3KH, IIEHTP TSHKECTH,
aOCOJIIOTHO TBEPIOE TEJO, IEHTP THKECTH TBEPJIOIO Tella, paBHOBECHE, MEXaHUYCCKHE
KoJieOaHusl U BOJIHBI, 3BYK, HH(PaA3BYK U yIbTPA3BYK, dJIEKTPOMATHUTHBIC BOJIHBI, IITKaIa
AIIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI UCITYCKAHUS U
MOTJIONIECHMS, alib(a, OeTa- ¥ raMMa-u3TydeHus, U30TOIIbI, S/IepHAst YHEPTeTHKA,
pa3iuuaTth SIBICHUS (paBHOMEPHOE U HEpPaBHOMEPHOE MPSMOJMHEWHOE JABW)KECHUE,
PaBHOYCKOPEHHOE MPSIMOJMHEWHOE JBWIXKEHHE, CBOOOJIHOE TaJEHUE T, PaBHOMEpPHOE
JIBUKEHHE M0 OKPYKHOCTH, B3aUMOJICHCTBUE TEJ, peaKTUBHOE JBH)KEHUE, KoleOaTeIbHOe
JBIDKEHUE (3aTyXaroliue U BBIHYXICHHBIE KoJieOaHHWs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTpa)KE€HUE 3BYyKa, MPSAMOJIUHENHOE paCIpOCTPAHEHHE, OTPAKEHUE U MPETOMIICHHE CBETA,
MOJIHOE€ BHYTPEHHEE OTPAKEHHE CBETA, PA3JIOKEHHE OEJIOT0 CBETa B CIIEKTP U CJIOXKEHUE
CIIEKTPAJIbHBIX [IBETOB, IUCIIEPCUS CBETA, ECTECTBEHHAS PaJIMOAKTUBHOCTh, BOSHUKHOBEHHE
JUHEWYATOr0 CHEKTpa M3ITYYEHUs) MO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOMINX JAHHOE (PUZNYECKOE SBIICHUE;

pacro3HaBaTh POSIBJICHHE U3YUYCHHBIX (PU3MUECKUX SIBJICHUI B OKpYXKaroieM MUpe (B TOM
yrcine pusndeckue IBJICH B MPUPO/IE: MPUIKBHI U OTJIMBBL, IBIKeHUE T1aHeT COTHEYHON
CHCTEMBbI, PEaKTUBHOE JBWIKEHUE >XKMBBIX OPTraHU3MOB, BOCHPHSITHE 3BYKOB KHBOTHBIMH,
3eMJIETPSICEHHE, CEICMUYECKHUE BOJIHBI, IIyHAMH, X0, LBETA TEJ, ONTHUYECKHUE SIBIICHUS B
pUpoJie, OMOJOTHYECKOE JEHCTBUE BUIMMOTO, YIbTPadHOJIETOBOTO W PEHTTEHOBCKOTO
U3ITy4eHUH, €CTECTBEHHBIN DPaJIMOAKTUBHBIN (OH, KOCMUYECKHE Ty4YH, PaJIUOAKTUBHOE
W3JIy9CHHE MPUPOIHBIX MUHEPAJIOB, ACHCTBHE PAaTMOAKTUBHBIX M3JIy4YE€HUNW HA OPTaHHU3M
YeNoBeKa), MPU HSTOM TEPEeBOJAUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO, BBIICISTH
CyIIECTBEHHbIE CBOMCTBA (MTpU3HAKU) (PU3UUECKUX SBJICHUN;

OMKCHIBATh M3y4YEHHBIC CBOWCTBA TeN W (DM3MUECKUE SBJICHHS, UCIOJIB3Yys (hU3MUecKue
BEITMYUHBI (CPeAHSIST W MTHOBEHHAss CKOPOCTh Tella MPH HEPaBHOMEPHOM JIBHKCHHH,
YCKOpEHHE, NepeMelleHne, yTh, YII0Basi CKOPOCTh, CUJIa TPEHMS], CUJIa YIIPYTOCTH, CHIa
TSOKECTH, YCKOPEHHE CBOOOTHOTO TMAaJIeHUs, BEC Tella, UMITYJIbC Tela, UMIYJIbC CHUIIBI,
MeXaHu4yeckas paboTa W MOIIHOCTh, MOTCHIHUANbHAS JHEPIHsl Tella, IMOJHATOTO Hal
MMOBEPXHOCTHIO 36MJTH, TOTCHITHATBHAS SHEPT S CIKATOM MPYKUHBI, KHHETUYECKAst YHEPT U,
MOJTHAS MEXaHWYecKasl SHEPTUs, TIePUOJ U YacTOTa KOJIeOaHUA, JITMHA BOJTHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MTOKA3aTelNlb MPEJIOMIICHUS CPEbI), TIPH OMUCAHUN



NpPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIIOIB3YEMBIX BEJIMYMH, O0O3HAYCHHUS WU
€IMHULBI (PU3HUECKUX BEIIMYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILNE JAaHHYIO (PU3HUECKYIO
BEIMYMHY C JAPYrUMH BEJIMYMHAMH, CTPOUTHb TpaUKH M3YYEHHBIX 3aBUCHMOCTEH
(bu3nUecKuX BEINYNH,

XapakTepu30BaTh CBOMCTBA Tell, (PU3NYECKHUE SBICHUS U TPOLECCHI, HCIOJB3YS 3aKOH
COXpPaHEHMsI PHEPIuH, 3aKOH BCEMHUPHOIO TATOTEHMs, NPHHLHUII CYNEPHO3ULIMU CHJI,
NPUHIUI OTHOCUTENbHOCTH [ anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS HMMITYJIbCa,
3aKOHBI OTPaXXEHUs M IIPEJIOMIIEHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIOBOIO U MacCOBOIO
YHCeN MpPU SACPHBIX PEAKIHAX, IIPU ATOM JIaBaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U
3aIlUCBIBAaTh €M0 MAaTEMAaTUUECKOE BbIPAKEHUE;

OOBSICHATH (PU3MUECKUE TPOIIECCHl M CBOKWCTBA TeJl, B TOM YHCJIE U B KOHTEKCTE CHTyalui
IPAaKTUKOOPHEHTUPOBAHHOTO XapaKTepa: BbIABISATH MPUYUHHO-CIIEJCTBEHHBIE CBSI3H,
CTpPOUTh OOBSACHEHUE U3 2—3 JIOTMYECKHUX LIAroB ¢ ONOpPOil Ha 2—3 M3y4EHHBIX CBOMCTBA
bu3nuecKux sBICHUH, GPU3NUIECKUX 3aKOHOB WM 3aKOHOMEPHOCTEH;

pemaTth pacuéTHble 3a7a4u (OMUPAIOIIUECS HA CUCTEMY W3 2—3 ypaBHEHHI), UCIIONIB3Ys
3aKOHBI M (hOpMYJIbI, CB3bIBAIOLINE (PU3NUECKUE BEIMUYUHBI: HA OCHOBE aHAIM3a yCIOBUS
3aJ1au 3alUChIBATh KPATKOE YCIOBHE, BBISIBIISATH HEOCTAIONINE WM N30BITOYHBIC TaHHBIE,
BbIOMpPATh 3aKOHBI M (OPMYIbI, HEOOXOIUMBIE Ui PEIIEHUs,, MPOBOJAUTH PacuéThl U
OLICHUBATh PEATTMCTUYHOCTD MOTYYCHHOTO 3HAYCHHS (PU3UYECKON BEIMUHUHBL;
pacrio3HaBaTh MpoOJIEMbl, KOTOPbIE MOKHO PEIINTh IPU MOMOIIU (U3MUECKUX METOOB,
UCTIONB3YS ONMCAHHE UCCIICAOBAHMS, BEIICISTH IPOBEPSIEMOE MPEIOI0KEHHUE, OLIEHUBATD
IPaBUIBHOCTh MOPSJIKA MIPOBEACHUS UCCIIEAOBAHUS, JI€1aTh BBIBOJIbI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOACHUIN 1 OTIBITOB;

IPOBOJUTH OMNBITHI 110 HAOIIOJCHUIO (PU3NYECKUX SIBICHUM MM (U3NYECKUX CBOMCTB Tell
(u3yuenue BToporo 3akoHa HbproTOHa, 3aKOHA COXpaHEHUsl YHEPTUH, 3aBUCMOCTh NIEpUOAa
KOoJIeOaHUH MPY)KUHHOTO MasTHUKAa OT MacChl Ipy3a U JKECTKOCTH NPYKUHBl U
HE3aBUCHMOCTh OT aMIUIMTYJBl MaJbIX KOJICOaHWH, TPSIMOJIMHEHHOE paclpOoCTpaHEHHE
CBETa, pa3yiokeHHe Oeloro CBeTa B CHEKTP, M3yUYE€HHE CBOMCTB M300pa)keHUs B IIIOCKOM
3epKaJie ¥ CBOMCTB U300paKEHUS TIPeIMETa B COOMparoIei JIMH3€e, HaOII0ACHUE CIIIONIHBIX
U JIMHEHUaThIX CHEKTPOB M3JIyY€HHs): CaMOCTOATENBbHO COOMpaTh YCTAaHOBKY U3
U30BITOYHOTO Habopa o00OpyHOBaHMS, OINHUCHIBATH XOJA ONBITA W €ro pe3yJbTaThl,
(bopMyIHpOBaThH BHIBOJIBI;

MIPOBOJIUTH IPY HEOOXOAMMOCTH CEPHIO MTPSIMBIX M3MEPEHUH, OTIPEICIISIs CpEHEe 3HAUCHHE
u3MepseMoil BelMYMHbBI ((POKYCHOE paccTOsiHHE coOMparoliei JMH3bI), 00OCHOBBIBATH
BBIOOp crioco0a u3MepeHust (M3MEPUTEIILHOTO MPUoopa);

POBOJIUTH UCCIIEIOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BETMUNH C UCTIOJIb30BAaHUEM MPSIMBIX
U3MEpeHUi (3aBHCHMOCTh IyTH OT BpPEMEHH IPH pPaBHOYCKOPEHHOM JBIDKEHHH 0e3
HayaJbHOM CKOPOCTH, Nepuoja KojJeOaHUil MaTeMaTH4ecKoro MasTHUKA OT JUIMHBI HUTH,
3aBHCUMOCTH yTJia

Ne | HaumeHoBaHue pa3iesioB U TEM IPOrpaMMBbl KommuectBo yacoB DneKTpoHHbIE (IIUPPOBHIL)
n/n Bcero| KontponsHere| [TpakTiieckue| ©0Pa30BATENBHEIC pecypebl
paboThI paboThI

Pasznen 1. ®usuka u e€ pojib B IO3HAHMHU OKPYKAKOIIET0 MUpa

1.1 |®Dusuka - HayKa o IPUPOAE 2 bubnnoreka [JOK
https://m.edsoo.ru/7f416194

1.2 |®usznveckre BeTUIHMHBI 2 1 bubmuoreka [JOK
https://m.edsoo.ru/7f416194

1.3 |EcrecTBeHHOHAay4HBI METO MTO3HAHUS 2 1 bu6mmoreka [JOK
https://m.edso0.ru/7f416194

Hroro no pazueny 6



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

Pasznea 2. [lepBoHayaibHbIE CBEJEeHUS 0 CTPOCHUU BellleCTBA

2.1 |CTtpoeHue BelmecTBa 1 bu6mmoreka [JOK
https://m.edso0.ru/7f416194
2.2 | JIBM>KEeHUE U B3aUMO/ICHCTBUE YaCTHI] 2 1 bubnmoreka [JOK
BEIIECTBA https://m.edsoo.ru/7f416194
2.3 | ArperatHble COCTOSIHUS BEIIECTBA 2 bub6mmorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auMo/ieiicTBHE TeJl
3.1 [Mexannyeckoe IBHKEHUE 3 bu6mmoreka [JOK
https://m.edso0.ru/7f416194
3.2 |Wuepuus, macca, INIOTHOCTh 4 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
3.3 |Cuua. Bugpl cu 14 2 bubmmoreka [JOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
4.1 |daBnenue. [lepenaua gaBneHus 3 bubmmorexa [IOK
TBEPABIMU TEJIAMH, JKUJIKOCTSIMH U Ta3aMu https://m.edsoo.ru/7f416194
4.2 |]JlaBieHue KUIKOCTH 5 bubmuorexa [JOK
https://m.edsoo.ru/7f416194
4.3 | AT™MocdepHoe naBneHHe 6 bubmmorexa [IOK
https://m.edsoo.ru/7f416194
4.4 | ]leiicTBHE XUIKOCTH U ra3a Ha 7 3 bu6mmoreka [JOK
MOTpYKEHHOE B HUX TEJO https://m.edsoo0.ru/7f416194
Hroro no paszneny 21
Pa3nes S. PaGora m MOIHOCTDH. JHEpPIus
5.1 |PaGora 1 MOIIHOCTH 3 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f416194
5.2 |[IpocThie MEXaHU3MBI 5 1 bubnuoteka [JOK
https://m.edsoo.ru/7f416194
5.3 |MexaHuueckast SHEprus 4 1 bubnuorexa [IOK
https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PeszepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12
[MPOTPAMME

e OTpa)KEHUS CBETa OT yIJja MaJieHus U yria NpejoMJICHHs OT yIJa MaJeHus): MIIaHuPOBaTh

UCCIIEIOBAaHHE, CAaMOCTOSITEIbHO COOMpPATh YCTAHOBKY, (HUKCHpPOBATH PpE3yJIbTATHI
MOJIyUEHHOM 3aBUCUMOCTH (U3NYECKUX BEIUYMH B BUJE TaOnuil U TpaduKoB, JI€aTh
BBIBO/JIBI 110 pP€3YJIbTaTaM MCCIIEJOBAHMSI;

IIPOBOANTH KOCBEHHbIE U3MEPEHHs (PU3NUECKUX BEIUYUH (CPEAHSSI CKOPOCTh U YCKOPEHHE
TeJa TPU PaBHOYCKOPEHHOM [BM)KCHUH, YCKOPEHHE CBOOOIHOTO TMaJeHHs, KECTKOCTb
NPYXHUHBI, KO3(D(UIMEHT TpEeHUs CKOJBKEHUS, MeXaHudeckas paboTa W MOUIHOCTH,
4acToTa U NEPHOJ KoJeOaHUM MaTeMaTH4eCKOro U MPY>KMHHOTO MasTHUKOB, ONTHYECKAsI
cuiia coOuparolield JHMH3bI, PaJUOaKTHBHBIA (OH): IUIAHUPOBATH U3MEPEHHs], cOOMpaTh


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

OKCIEPUMEHTAJIbHYI0 YCTAaHOBKY U BBINOJHATh M3MEPEHUs, CIEAys MPEAIoKEHHOU
MHCTPYKLMH, BBIYUCIIATH 3HAYEHUE BEJIMYMHBI U AHAJTU3UPOBATH IOJTYYCHHBIE PE3YJIBTATHI
¢ y4€TOM 3aJJaHHOM NOTPEIIHOCTH U3MEPEHU;

co0uIr01aTh IpaBUIIa TEXHUKU 0€30M1aCHOCTH P paboTe ¢ 1a00paTOpHBIM 000PYA0BAaHUEM;
pa3nnyaTh OCHOBHBIC NMPHU3HAKM M3YYEHHBIX (PU3MUECKUX MOJENICH: MaTepruanbHas TOYKa,
abCOJIIOTHO TBEP/OE TEJIO0, TOYEUHBI MCTOYHMK CBETA, JIyd, TOHKAs JIMH3a, IUIaHETapHas
MO/JI€JIb aTOMa, HYKJIOHHAsl MOJI€JIb AaTOMHOTO 5]1pa;

XapakTepu30BaTh MPUHLUIBI JEHCTBUS N3yYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C
OIOpO Ha MX ONUCAHMS (B TOM YHCIIE: CHUAOMETp, JaTUUKHU IOJOKEHUS, PACCTOSHUS U
YCKOPEHHUsI, pakeTa, 3XOJO0T, OYKH, HNEepUCKOIl, (oToammapaT, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOII, TI03UMETp, Kamepa BuibcoHa), HCIob3ys 3HaHHUs O CBOMCTBAX (PH3MUECKUX
SBJICHUN U HEOOXOAMMble (PU3UUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHBbIE PUCYHKUM HM3YyUEHHBIX TEXHUYECKHUX YCTpOIICTB,
U3MEPUTENIbHBIX HPUOOPOB M TEXHOJOIMUYECKUX IPOLECCOB NpPU pPELIeHUH Y4eOHO-
IPAKTUYECKUX 3a/ay, ONTUYECKHUE CXEMbl JJIsl MOCTPOEHUS H300paKeHUIl B ILIOCKOM
3epKajie ¥ coOuparolei JuH3e;

IPUBOJIUTH  NpUMEpPbl  (HAXOAUTh UH(POPMALMIO O NpUMEpax) MPAKTUYECKOTO
UCMOJIb30BaHUSl (U3MYECKUX 3HAHUH B IIOBCEAHEBHOM JKM3HM s oOecredeHus
0€30MacHOCTH P 00pallleHNH C TPUOOPaMU U TEXHUUECKUMHU YCTPONCTBAMU, COXPAHEHUS
3JI0POBbs U COOJIIOJICHNSI HOPM 3KOJIOTHYECKOT0 MOBEIEHUS B OKpYKAIOLIEH cpene;
OCYIIECTBIISATh TOUCK uHpopMamuu  (usudeckoro coaepxanus B HTepHere,
CaMOCTOSITENIbHO  (pOpMyNUpPYsT TOWUCKOBBIM 3allpoC, HAXOAUTh IYTH ONpPEeSICHUS
JIOCTOBEPHOCTH  IOJTYYCHHOH WH(POpPMAIMM HAa OCHOBE WMCIONIMXCA 3HAHUW U
JIOTIOJTHUTEIIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh MPU BBIMOJIHEHUN Y4YEOHBIX 3aJlaHUNl Hay4HO-TIONMYJIPHYIO JIUTEpaTypy
(bu3nUecKoro cojaep’kaHus, CIpaBOYHbIE MaTepHalibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMy KOHCIIEKTUPOBAaHMSI TEKCTa, Ipeodpa3zoBaHus MH(OPMALIUU U3 OJJHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

co3/aBaTh COOCTBEHHbBIE NMMCbMEHHBIE U YCTHBIE COOOIIEHMSI Ha OCHOBE MH(OpMALUU U3
HECKOJIbKUX UCTOYHHUKOB (PU3NUECKOTO CO/IEpKaHMsL, MyOINYHO TPEACTaBIATh PE3yIbTaThl
IIPOEKTHON WJIM HCCIEA0BATENbCKON AESITEIbHOCTH, MPU A3TOM IPaMOTHO HCIOJIb30BaTh
U3yYEHHBIN TOHATUHHBIA anmapar HW3y4yaeMmoro pasiena (QU3MKH M CONPOBOXKIATH
BBICTYIUIEHHE IIPE3EHTALMEN ¢ YUETOM OCOOEHHOCTEN ayAUTOPUH CBEPCTHUKOB.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
No HaumenoBanue KonuuecTBo 4acoB | DneKTpOHHbIE
n/m  pa3lesoB U TEM (tmudpoBsIe)
MIPOrpPaMMBbI o0pa3oBaTenbHbIC
pecypchl
Bcero|Koutponbabsie| [Ipaktudeckue
paboThI paboThI
Paszpnen 1. dusuka u €€ poJib B NO3HAHUH OKPY:KaIOLIEro
MHpa
1.1| dusuka - Hayka o 2 bubmuoreka [JOK
pHUpoJIe https://m.edsoo.ru/7f416194
1.2| dusznveckne 2 1 bu6mmoreka [IOK
BEJINYUHEI https://m.edsoo.ru/7f416194



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

No HanmenoBanue KonnuecTBo 4acoB | DNEKTPOHHBIE
m/m|  paslenoB U TEM (dpoBkIc)
MIPOrpaMMBbI o0Opa3oBaTenbHbIC
pecypchl
Bcero|KonTponbnsie| [Ipaktuueckue
paboThI paboThI
1.3|EcrecTBeHHOHAyYHBIH| 2 1 bu6mmoreka [IOK
METO/]T TO3HAHUS https://m.edsoo.ru/7f416194
Uroro no pazneny 6

Pasznen 2. HepBOHa‘laJILHLIe CBCICHUSA 0 CTPOCHUU

BelllecTBa
2.1|Ctpoenue BemiecTra 1 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
2.2| IBuxeHue U 2 1 bubnuorexa [JOK
B3aMMOJEUCTBUE https://m.edsoo.ru/7f416194
YaCTHUII BEIIECTBA
2.3| ArperaTHble 2 bubnnorexka HOK
COCTOSIHUS BELIECTBA https://m.edsoo.ru/7f416194
Uroro no pazneny )
Paznen 3. /IBu:keHune U B3auMo/ieiicTBue Tel
3.1|Mexanunueckoe 3 bubnnoreka IIOK
NIBIDKEHHUE https://m.edsoo0.ru/7f416194
3.2|Uuepmus, macca, 4 1 bu6nuoreka [IOK
IJIOTHOCTh https://m.edsoo.ru/7f416194
3.3|Cuna. Bunpl cun 14 1 2 bu6nuoreka [IOK
https://m.edsoo.ru/7f416194
Hroro no pazneny 21

Paznen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH U ra3oB

4.1| NaBnenwue. Ilepemaya | 3 bubmmoreka [JOK
aBIIEHUS https://m.edso0.ru/7f416194
TBEPABIMU TEJIaMHU,
KHUJTKOCTIMH H
ra3aMu
4.2|JlaBneHHUE KUIKOCTH 5 bubnuotexa [JOK
https://m.edsoo.ru/7f416194
4.3| AtmochepHoe 6 bub6muoreka [IOK
aBIIEHUE https://m.edsoo0.ru/7f416194
4.4| [leficTBUE KUIAKOCTH 7 2 3 bubmuorexa [JOK
W ra3a Ha https://m.edsoo0.ru/7f416194
MOTPYXEHHOE B HUX
TEeJo
Hroro mo pazaeny 21
Pa3znen 5. PaGora u MOIIHOCTb. DHEPrus
5.1|PaboTta 1 MOIIHOCTH 3 1 Bbubnuorexa LIOK

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



https://m.edsoo.ru/7f416194
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No HanmenoBanue KonnuecTBo 4acoB | DNEKTPOHHBIE

m/m|  paslenoB U TEM (dpoBkIc)
MIPOrpaMMBbI o0Opa3oBaTenbHbIC
pecypchl
Bcero|KonTponbnsie| [Ipaktuueckue
paboThI paboThI
5.2|IIpocTbie MEXaHU3MBI | 5 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
5.3|Mexanuyeckas 4 1 1 bu6nmoreka [IOK
SHEprus https://m.edsoo.ru/7f416194
Hroro mo pazaeny 12
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO| 68 4 12
YACOB IIO
I[MPOT'PAMME
8 KJIACC
No HaumeHnoBaHue pa3aenoB v TeéM IPOrpaMMBbI KonnuectBo yacos
n/n Bcero| KoHTposbHbIE [IpakTHyecKH
paboThI paboThI
Paznen 1. TenioBble siBeHUsI
1.1 |[CtpoeHue u CBOWCTBA BEIIECTBA 7
1.2 |TemuoBbIe poIIECCHI 21 1 3)
Hroro no paszneny 28
Pa3nes 2. DiiekTpryecKHe M MATHUTHbBIC SIBJICHHSA
2.1 |Dnexrpuueckue 3apsaabl. 3apsHKSHHBIE Tella U UX 7 1
B3aMMOJICICTBHE
2.2 |IlocTOSHHBIN 2IEKTPUUYECKUN TOK 20 2 7
2.3 |MarHuTHbBIC SIBJICHHS 6 1 15
2.4 |DnexTpoMarHUTHas WHAYKIHUS 4
Hroro no paszneny 37
PeszepBHoOe Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
9 KJIACC
Ne HawnmenoBanue pa3aciioB U TEM MMPOTpaMMBbI KomnuectBo yacoB
n/m Bcero| Konrposnbhbie [IpakTryeck
paboThI paboThI
Pa3nen 1. Mexanu4yeckue siBJICHUSA
1.1 |MexaHuuyeckoe IBHKEHUE U CIIOCOOBI €ro ONMUCAHUS 10 1



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f41a4a6

No HanmenoBanue pa3aciioB U TEM MPOTrpaMMBbI KomnunuectBo yacoB
/a Bcero| Konrpomnbubie [IpaxTrueck
paboThsI paboTHI
1.2 |BzaumopeiicTBue TeI 20 1 3
1.3 |3aKkoHbI COXpaHEHUS 10 3
HWtoro 1o pazaeny 40
Paznen 2. MexannuecKkue KoJ1e0aHusA U BOJHBI
2.1 |MexaHn4eckue KOuIeOaHusl 7 3
2.2 |MexaHUYeCKHUE BOJHBI. 3BYK 8 1 3
Wroro mo paszneny 15
Pa3zzien 3. DieKTpOMarHuTHOE MOJI€ ¥ 3JIEKTPOMATHUTHbBIE BOJIHBI
3.1 |DneKkTpoMarHUTHOE MOJIE U JICKTPOMArHUTHBIC BOJHBI 6 2
Hroro no pazneny 6
Pa3znea 4. CBeroBbIe IBJICHHS
4.1 |3aKoHBI PaCIPOCTPAHCHUS CBETA 6 2
4.2 | JIMH3BI ¥ ONTUYECKUE TPUOOPEI 6 3
4.3 | Pa3noxeHne 6enoro CBeTa B CIIEKTP 3 2
Hroro no pazneny 15
Paspnen 5. KBanTOBBIC SIBJICHUSA
5.1 |HcmyckaHue U MOTJIOIIECHHE CBETa AaTOMOM 4 1
5.2 |CTpoeHHe aTOMHOTO sIJIpa 6 1
5.3 |SlmepHble peakiuu 7 1 1
Hroro mo pazaeny 17
Paspnen 6. IloBTopuTe1bHO-00001IAI01IIHIT MOAY /b
6.1 |[loBTOpeHue u 0600IICHUE CoepKaHus Kypca pusuku 3a | 9 2
7-9 knacc
Htoro no pazneny 9
OBUIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 3 27

7 KJIACC

8 KJTIACC


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

HaunmenoBanue pa3nenoB u Tem

KomnuectBo yacos

OnekTpoHHBIE (IUPPOBHIE)

/i IPOrPaMMBbI Beero| Kourpossusre| [pakTiueckie o0pa3oBaTenbHbIC PECYPCHI
paboThl paboThl
Paznen 1. TensioBuIe ABJIeHUSA
1.1|Ctpoenue u cBolicTBa 7 bubmuorexa [JOK
BeleCTBa https://m.edsoo.ru/7f4181ce
1.2| TertoBbIe MPOIECCHI 21 1 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Uroro mo pazneny 28
Pa3nen 2. DjiekTpuyecKHe H MATHUTHBIE SIBJIE€HUSA
2.1|DnexTpudeckue 3apsbl. 7 1 bubmumoreka [IOK
3apsiKeHHbIE TeNla U UX https://m.edsoo.ru/7f4181ce
B3aUMOJICHCTBHE
2.2 |I1oCTOSIHHBIN ICKTPUICCKUI 20 2 7 bubnmnoreka [HOK
TOK https://m.edsoo.ru/7f4181ce
2.3|MarHuTHbIC SBJICHUS 6 1 15 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
2.4|DOnektpomarHuTHas uHAyKuusa| 4 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
Wroro mo pazneny 37
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB | 68 4 145

[10 ITPO'PAMME

Picked up draggable item
2969109293.
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