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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe HAa YpPOBHE OCHOBHOTO 00mmero oOpa3oBaHUS
COCTaBJICHa Ha OCHOBE TOJOKEHUN M TpeOOBaHM K pe3yiabTaTaM OCBOCHHUS Ha
yrayOaéHHOM YpOBHE OCHOBHOM 00pa30oBaTeNbHOM MPOrpaMMbl, MPECTaBIEHHBIX
B ®I'OC OO0, a Takxe ¢ yuérom (denepanbHO pabouelt mporpaMMbl BOCITUTAHUS
u Konuenuuu npenoiaBanus yueoHoro npeamera «Duszukay.

Conmepxanue mporpamMmbl 1O (U3MKE HAMNpaBlIeHO Ha YIOBIECTBOPEHUE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIMXcS K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUM, U Ha (OPMHUPOBAHME ECTECTBEHHO-HAYYHOU
IrpaMOTHOCTH  oOydvaromuxcsi. B mporpamme 1o  (uU3MKE  Y4YUTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzauuu tpedoBanuii ®I'OC OO0 k
TUTAHUPYEMBIM JTMYHOCTHBIM U METalpeIMETHBIM pe3yibTaTaM 00ydeHus, a TakKe
MEXKIPEAMETHBIE CBSI3U €CTECTBEHHO-HAYyUHBIX YYEOHBIX MPEIMETOB Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa30BaHUsl.

[TporpamMMa o ¢u3uKe ycTaHaBIMBAET paclpesesieHue yueOHoro Marepuana
1o rojam o0yudeHus (IO Kjaccam), MpeuiaraeT NpUMEPHYIO MOCIEI0BATENbHOCTh
U3YyYCHUS TEM, OCHOBAaHHYIO Ha JIOTHKE Pa3BUTHS MPEAMETHOTO COACPKAHHS U
yuéTe BO3PACTHBIX OCOOEHHOCTEHN 00yJarommxcsl.

[TporpamMMa mo @usuke pazpaboTaHa C LEIbIO OKa3aHUS METOJUYECKOU
MOMOIIM YUYUTEIO B CO3/IaHUU paboyell mporpamMmbl 0 y4eOHOMY HPEIMETY.

®du3zurka ABIAETCS CUCTEMOOOPA3YIOLIUM JIJIsl €CTECTBEHHOHAYYHBIX Y4eOHBIX
PEIMETOB, TMOCKOJIbKY (HU3NYECKHE 3aKOHBI JIeKAaT B OCHOBE IIPOIECCOB U
SBJICHUN, W3y4yaeMbIX XHMHEH, OHOJIOTHEH, acTpoHOMHUEH U  (PHU3NUECKOM
reorpaduel, BHOCHUT BKJAJ] B €CTECTBEHHOHAyYHYIO KapTUHY MHpa,
IpeloCTaBsieT HauboJiee SCHble O00pas3lbl MPUMEHEHHUS HAay4HOTO METOoJa
MO3HaHMSI, TO €CTh CII0C00a MOyYeHHUs JOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna w3 raaBHBIX 3a7a4 (pU3UUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHMsI COCTOMT B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPaMOTHOCTH U
MHTepeca K HayKe y 00y4arouuxcs.

N3yuenne ¢uiznku Ha YriayOJE€HHOM YpOBHE TMPEIINoJaracT YBEPEHHOE
BJIQJICHUC CIIeTYIOIIUMU KOMIIETCHTHOCTSIMH, XapaKTepU3yIOIUMU
€CTECTBEHHOHAYYHYIO IPAMOTHOCTb:

HAYYHO OOBACHATD SIBJICHUS;

OLIEHUBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIIEIOBAHNUS;

WHTEPIIPETUPOBATh JAaHHBIE M HCIOJNH30BATh HAYYHBIE JOKA3aTEeNbCTBA MJIS
MOJTyY€HHs BHIBOJIOB.



[lenrn wusyueHus GU3MKA HA YPOBHE OCHOBHOTO 00mIero oOpa3oBaHUS
onpenenensl B Konmenmuu mpenomaBanus ydeOHoro mpenvera «®Duszmka» B
oOpa3oBaTenpHBIX oOpraHu3auusax Poccuiickoit @Denepanmu, pearu3yrOMUX
OCHOBHBIE  00I111€00pa3oBaTEIbHbIE MPOrPAMMBbI, YTBEPXKIEHHON pelICHUEM
Komnerun Munucrepctsa npocsenienust Poccuiickoit denepanuu (mpoTokoa oT 3
nexadps 2019 r. Ne [1K-4BH).

Lenu n3yvyenust pu3uky Ha yriryOIEHHOM ypOBHE:

pa3BUTHE HMHTEpECa U CTpEeMJICHUS OOyYaroluXxcsi K HAYYHOMY HU3YYEHHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBaHUE
UCCJIEIOBATENECKOTO OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;

¢bopMHpOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3y4YE€HHS OCHOB
CTpOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHUpoBaHUEe YMEHUW NPUMEHATHh (U3UYECKUE B3HAHUS U Hay4YHBIC
JI0Ka3aTeNbCTBA IS OOBSICHEHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHpOBaHUE TIPEACTABICHUA O pONMM (PU3UKK 171 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoecCUOHANIBHON  JIEATEIbHOCTH, CBS3aHHOM C (U3MKOW, MOATOTOBKA K
JanbHenemMy oOy4eHUIO B 9TOM HaIlpaBJICHUU;

dbopMHpOBaHWEe TOTOBHOCTH K JalbHEUIIEMYy W3y4YeHHUIO (U3MKK Ha
yrayOn€HHOM YpOBHE B pPaMKax COOTBETCTBYIOIIMX TMpoduiieil oOydeHHs Ha
YPOBHE CpPEeAHET0 0011ero 00pa3oBaHuUsl.

JlocTikeHue >TUX Liened mporpamMMbl 1o (U3MKE HA YPOBHE OCHOBHOTO
o011iero oOpa3oBaHusl 00ECIIEYNBACTCS PEIICHUEM CIEAYIONIUX 3a]1ay:

npuoOpeTeHne 3HAHWM O JUCKPETHOM CTPOCHUHU BEIIECTBA, MEXaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SIBICHUSIX;

pUOOpETEHNE YMEHUIM aHATM3UPOBATh U OOBICHATH GU3HUECKHUE SIBJICHUS HA
OCHOBE M3yUeHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOTUX
CO3/IaHWs W WCIONB30BaHUS (U3MUECKUX MOJIENel, BKIIOYas TBOPUYECKHUE U
MPaKTUKO-OPUEHTUPOBAHHBIE 3a7a4H;

pa3BUTHE HCCIIEIOBATEILCKUX YMEHMI: HAOMIOJATh SIBIICHUS U HM3MEPSTH
(bu3MYeCcKUe BEIMYHHBI, BBIIBUTATh THIIOTE3bI U Mpe/jiarath SKCIIEPUMEHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUTAHUPOBATH M MIPOBOJIUTH OIBITHI, SKCIIEPHUMEHTAIBHBIC
WCCJICIOBAHUSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOJIBI;

OCBOCHHME TNPUEMOB paboThl ¢ WHpOpMaIel (U3HIECKOTO COep KaHMUS,
BKJTIOYAsi UH(POPMAITHUIO O COBPEMEHHBIX JTOCTHRKEHUSAX (DU3UKU, MHTEpIpETAIns U
KPUTHYECKOE OIICHMBaHUE MH(POPMAIIHH;



3HAKOMCTBO €O cdepamu MPoPECCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSX
buznyeckoil HayKu.

Ha wusydyenue ¢usuku (yrinyOna€HHBIH ypOBE€Hb) Ha YpPOBHE OCHOBHOIO
obmiero o6pazoBanusi orBoautcs 340 yacoB: B 7 kjacce — 68 daca (2 yaca B
Henenmo), B 8 kinacce — 136 4daca (4 yaca B Henento), B 9 kiacce — 136 ygacos (4
yaca B HEJIEIII0).



COAEPXKXAHUE OBYUEHUA

8 KVIACC

Pa3zngea 6. TensioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BemecTsa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. ONBITBI, MOATBEPKIAIOLINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mopnenu TBEPAOro, JKHUJIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJOTHH. TEeXHOIOTHM TONyYeHHUsT HCKYCCTBEHHBIX aima3oB. OObsCHEHHE
CBOMCTB T'a30B, KUJAKOCTEH U TBEPABIX TEN HA OCHOBE IOJIOKEHUHW MOJIEKYJIAPHO-
KUHETUYECKOW Teopuu. [IoBEpXHOCTHOE HATS)KEHUE, CMauMBaHUE, KallWJLUIAPHbBIC
ABJ€HUSA. TEIUIOBOE paclIMpPEHUE U C)KAaTHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
00BbEMa, TeMIepaTypsl.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOW HSHEpPrueu
TEIUIOBOTO JIBM>KEHUS YaCTHULL. TeMnepaTypHbIe IIKAJIbI.

Buytpennsis sHeprus. CnocoObl H3MEHEHHS BHYTPEHHEH SHEpruu:
TeIuIonepesaya U COBEpILICHUE paboThI. Bunsl TEIIONEepEeaauH:
TEIUIONPOBOIHOCTh, KOHBEKIMS, U3JIydeHUE. Buapl Teruionepenayu B NpUpPOAE U
TexHuke. HeoOpaTuMOCTh TEIIOBBIX MPOIECCOB.

KonuuecTBo TemoTsl. YaenbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH u
TEIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[ImaBneHne U OTBEpACBAHUE KPUCTAJUIMYECKUX BEILIECTB. Y IeJIbHAS TEIJIOTA
riasieHus. [lapooOpasoBanue u konneHncauus. Mcnapenne. Kunenue. Y nenbHas
TEIJIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TEMIEpAaTypbl  KUIEHUS  OT
aTMocepHoro aaBieHus. HachllleHHBI W HEHACHIICHHBIM Tap. BiaxHOCThH
BO3/yXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0TAa CTOPaHUsL.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TermioBple ABUTaTEId M 3alATA OKPYXKAIOWIEH cpeapl. TemnnoBble TMOTEpU B
TEILIOCETSX.

3aKOH COXpaHEHUS! U MPEBPAICHUS YHEPTHUU B MEXAHUYECKHX U TEIJIOBBIX
MPOIIECCaX.

Hemoncmpauuu.

HaGmronenre 6poyHOBCKOTO IBUKEHUS.

Hab6mronenue nuddysun.

HaGnronenne sBICHUI TOBEPXHOCTHOTO HATSDKCHMS, CMaddBaHHUS W
KalWJUJISPHBIX SBJICHUMN.



Habnroenue TenioBoro paciimpeHus Ted.

V3meHeHne maBiieHHMs] Tra3a MPU W3MEHEHHH O0bEMa W HArpeBaHWUU WIIH
OXJIAXKJICHUU.

[IpaBuiia U3MepeHUs TEMITEPATYPBL.

Buasl Tertonepenaym.

OxJyakieHue pU COBEPIICHUU PadOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Hab6nronenue xurneHus.

HaGrogenune nocTossHCTBa TeMITepaTyphl MPH TUIaBICHUH.

Mojenu TennOBbIX ABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OneITH IO OOHAPYKEHUIO IEHCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OMnbITHI O BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WIIM caxapa.

N3mepenue TteMiepatypbl IpPU TMOMOIIUA KUIKOCTHOTO TEpPMOMETpa H
JaTyuKa TEMIIEPaTyphl.

OnbITel 1O HAONIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPIBIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJUIOHE MINPHUIIA.

HccnenoBanre 3aBUCUMOCTH JaBJCHUA BO3JyXxa OT €ro o0néMa H
TeMIepaTyphl.

[IpoBepka runoTe3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHJIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmrogenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tela B  pe3yibTaTe
Terionepeaayu U paboThl BHEIIHUX CHUJI.

HccnenoBanre SBJICHUS TEIIOOOMEHA TMPU CMEIIMBAHUU XOJIOJHOW H
ropst4er BOJIBL.

Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPHU TEIUIOOOMEHE
C HArpeThIM METAJUIMUECKUM IIHJIUHAPOM.

OnpeneneHre MOIHOCTHU TEIUIOBBIX MOTEPH (3akoH HetoToHa-Puxmana).

Onpenenenue ynenbHON TEINIOEMKOCTH BEILIECTBA.

Hccnenosanue npolecca UCIApEHUs.

OnpeneneHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMIOTHI MIABJICHUS JbJA.

Pazngen 7. DiekTpuyecKkue U MATHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa 3ieKTpuyecKux 3apsiioB. BzaumoneiicTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

Onektpuueckoe mnojne. Hanpspk€HHOCTH 3nekTpudeckoro mods. [IpuHuun
CYNEPHO3UIIUU IEKTPUIECKUX TT0JIeH (Ha KaueCTBEHHOM YpPOBHE).



Hocutenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUYECKUU 3apsil.
Crpoenue artoma. IIpoBoAHMKH, IUAIEKTPUKA U TOJYHPOBOJAHUKHU. 3aKOH
COXPAaHEHHUS ANEKTPUUECKOTO 3apsiaa.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS DJIJIEKTPUYECKOrO TOKa.
HcTOYHUKY TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro TokKa (TEIUIoBOE,
XUMHUYECKOE, MArHUTHOE). DIEKTPUUECKUN TOK B METAJIaX, KUJKOCTIX U razax.

Onextpuyeckas nenb. Cuina Toka. DIEKTPHUUECKOE HaNpsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSIHHOTO TOKa. CONMpPOTUBIIEHUE NMPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe CoeAMHEHUE MPOBOAHUKOB. J/IC B LleNM MOCTOSIHHOTO TOKA. 3aKOH
Oma s monuoit uenu. [IpaBuma Kupxroga. Pacy€r mpocThIX 3JEKTpHUECKUX
uenen. HenrmHenHbIe 3JIEMEHTHL.

PaGota ©u MOIIHOCTH dJEKTpUYECKOTO ToOKa. 3akoH Jlxoynsa-JleHna.
DneKTpuYecKre ey U MOTPEOUTENH IISKTPUIECKo sHepruu B ObITy. KopoTkoe
3aMbIKaHUE.

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MaruauTtHoe none. MarHutHoe noJie 3eMJIM U €ro 3HAaYEHHE I )KU3HU Ha 3eMIIE.
OneiT Opcrena. MarHutHoe Ton€ 3IIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTO IMOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DJIEKTPOJBUIATENIb MOCTOSTHHOTO TOKa. lcmonbp30BaHME SIEKTpOJABHUIaTelie B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCHOPTE.

Omneitel @apaned. SABiaeHue snekTpoMarHuTHOM uHAYKUuK. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMM Ha BO300HOBIISEMBIX HCTOYHMKAX HHEPTUHU. DKOJOTMUYECKUE
po0JIeMbl SHEPIeTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa pozia 3JIEKTPUUECKUX 3apsI0B U B3aUMOJICUCTBUE 3aPSKECHHBIX TEI.

Y CTpoRCTBO M JEHCTBUE IEKTPOCKOIIA.

DJIeKTpOCTaTUYECKAst HHAYKIIHS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3apsI0B.

MopaenupoBaHue CWJIOBBIX JIMHUM 3JIEKTPUYECKOTO TMOJS C IMOMOUIBIO
OyMa)KHBIX CYJITAHOB.

[IpoBOAHUKY U TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.



N3mepeHre CUiibl TOKa aMIIEPMETPOM.

N3mepeHue 3IeKTpUUeCKOT0 HAMPSKEHUST BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmoieiicTBUE MOCTOSSHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeIEHUs MOJTHOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarnuTtHoOe 1ojie Toka. DJIEKTPOMAarHmT.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIIEKTPOIBUTATENb OCTOSHHOTO TOKA.

OneiTel @apajes.

DneKTporeHepaTop MOCTOSHHOIO TOKA.

Jlabopamopnvie pabomul u onvimaol.

OneITel 1O HAOMIOMEHUIO DJIEKTPU3AIMU TeJI MPU COMPUKOCHOBEHUH H
WHIYKIHCH.

HUccnenoBanne JOEWCTBUS JJIEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JIARJICKTPUKHU.

COopka 1 UCTIBITAHUE MIEKTPUUECKOM 1IETH MOCTOSIHHOTO TOKA.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA, MPOTEKAIOIIETO Yepe3 PE3UCTOP, OT
HaIpsHKEHUS Ha PE3UCTOPE U COMPOTUBIICHUST PE3UCTOPA.

OMnBITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh 3JIEKTPUUYECKOIO COMPOTUBIICHUS
MIPOBOJHUKA OT €ro JIJIMHBI, IUIOMAX MTONEPEYHOT0 CEYEHU U MaTepHaa.

OnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBwia IS CHUJIbI TOKAa NpPU TMAapauieIbHOM COEIUHECHUU
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BeinoHEHUS 3aK0HAa OMa 7151 TOJTHOM LIETIH.

N3ydeHne BOJIbTAaMIIEPHBIX XaPAKTEPUCTUK HEJMHEUHBIX AJIEMEHTOB (J1aMIIbI
HaKaJMBaHUS I NOJYIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/JIEUCTBUSA MMOCTOSIHHBIX MarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB TPU UX O0BETUHEHUU H
pa3/ieliCHUH.

HccnenoBanue 1eWCTBUS 3JIEKTPUYECKOTO TOKa HA MArHUTHYIO CTPEJIKY.



OMBIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTYIIIKHU C
TOKOM W MarHuta OT CWJIbl M HampaBJ€HUS TOKA B KaTyIIKE U OT HaJW4us
(OTCYTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnbITBI  TIO  HMCCIEIOBAHUIO  SIBICHUSI  DJICKTPOMArHUTHONM  HMHAYKIIUU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUCHUS U HAIIPABIICHHUS MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexannueckue siBJeHHUS.

Mexannyeckoe naBmwkeHue. MatepuanbHas Touka. CrocoObl omMcaHus
MEXaHUYECKOTO JABW)KECHUS: TaOJIMYHBIN, rpaduueckuid, aHanuTuueckuii. Cucrema
orcu€ra. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BEIMYMHBI, ONEPALMU C BEKTOPAMHU, IPOCKLIHUU BEKTOpa. Pannyc-
BEKTOpP MAaTE€pUaIbHOW TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJMHEWHOE JBWXKeHUe. HepaBHOMEpHOE NPSAMOJIMHEWHOE JBWKCHHE.
Cpennsis 1 MTHOBEHHAs CKOPOCTh T€JIa MPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBUKEHUE. Y CKOPEHHE
cB0OOIHOTO MageHus. OnbIThl [anues.

['paduueckas mHTEpHIpEeTallvd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH U
MEPEMENICHUS ISl TPAMOJIMHEUHOTO JIBUKEHHSI.

JIBr>keHue Tena, OpOIEHHOTO MOl YTIIOM K TOPU30HTY.

JIBM>KEHHUE 110 OKPYKHOCTHU. JIMHENHAasE CKOPOCTh, YIiIOBass CKOPOCTb, IIEPUOJL
¥ 4acToTa O0palieHus Npyu paBHOMEPHOM JABUKEHUU 10 OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPH IBUKEHUU M0 OKPY>KHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIMIAs CUa.

[IepBsiii 3ak0H HeroToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHus: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpEHUs OKOs1, Apyrue Bubl TpeHus. KoapduumeHt tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEVCTBUEM HECKOJIBKUX CHIL

3akon bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
ammaparel, CyJa Ha NOABOAHBIX KpbBUIbAX, AaHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1moe3/1a Ha MarHUTHOW TTOTYIIIKE.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHUs. J[BMIKEHHE TeNl BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuua). Ilepmas
KOCMMYECKasi CKOPOCTb. HEBECOMOCTB M EpETpy3KH.



PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOe Teno. PaBHoBecue
TBEPAOTO TeJIA C 3aKPEIJIEHHON OChIO BpauleHuss. MoMeHT cuiibl. LleHTp TskecTH.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yhpyroe u
HEYIPYyroe B3aUMOJCHCTBUE. 3aKOHbI HM3MEHEHUS W COXPAHEHHUS WMITYJIbCA.
PeakTruBHOE IBUXEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
TpeHus. CBA3b 3HEpruu U padoThl. [loTeHInanbHas sHEPrus Tela, NOJHATOrO Hajl
MOBEPXHOCTHIO 3eMJn. [loTeHIManbHast SHEprus cxxaToi npyxuHbl. Kunernueckas
sHeprus. TeopeMa 0O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHEHUS
MEXaHHYECKOM YHEPTUH.

Hemoncmpauuu.

Habnronenne MexaHM4eCKOro ABMKEHUS Tela OTHOCHUTEIBHO PA3HBIX TEJ
OTCYETA.

CpaBHEHHE IIyTE€d W TpacKTOPUM JBWKEHHMS OJHOTO M TOTO XK€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS TPSIMOJIMHEUHOTO JIBUKEHUS.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.

Habmroienue nBu>KeHus Tena o OKPYKHOCTH.

Habmroienue MexaHuyecKux SIBJICHHUM, MPOUCXOIALUIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM U YCKOPEHHOM JBHWKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

Habmronenue paBHoBecus Tel, CBOOOJAHOTO MaJCHUs, KOJIeOaHUs MasiTHUKA B
WHEPLHUAIBHBIX CUCTEMAX KaK MTOATBEPKACHUE IPUHIIUIIA OTHOCUTEIBHOCTH.

3aBUCUMOCTb YCKOPEHHUS TeJla OT €ro MacChl U IEUCTBYIOIIEH Ha HETO CHJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aMMOJICHCTBUH TET.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

IIepenaua umiysbca Ipu B3aUMOACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHue UMITyJibca MpH a0COJIFOTHO HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre NMITyJIbCa MPH YIIPYTOM B3aUMOJICHCTBUU.

HabGnrogeHnne peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpruu Npu CBOOOIHOM Ma/ICHUU.

CoxpaHeHHE SHEPTUH [IPU ABUKEHUU TeJ1a IO JEHCTBUEM IIPYKHUHBI.

Jlabopamopuvie pabomel u onvimel.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JaJIbHEHIEro pPaBHOMEPHOTO
JIBH>KCHUS IIAPUKA WIIN TEIIEKKHU.

Onpenenenne CpeaHEH CKOPOCTH CKOJIBKECHHSI OpycKa WM JIBHDKCHHS
HIapyKa M0 HAaKJIOHHOM MIOCKOCTH.



OnpeneneHue YCKOpPEHUs Teida MpU PABHOYCKOPEHHOM JBHXKEHUU IO
HAKJIOHHOM TUIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYyTH OT BPEMEHU IMPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka rumoTe3bl: €civ MPU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaJbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJl HEYETHBIX YUCEII, TO BpEMEHA OJMHAKOBBI.

HccnenoBanue ABUXKEHUS Tella, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUST CKOIBKEHUS.

Onpenenenne KECTKOCTU PYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
CTeNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBMIKEHUHU Tella 1O
TOPU30HTAIBLHON TOBEPXHOCTH.

OnpeneneHue pabOThl  CHIIBI  YIPYTOCTH TIPU  MOJIBEME TIpy3a C
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4acToTa, aMIUIMTyAa. ['apMoHMueckue KoyieOaHus. 3aTyXarlue KoJeOaHus.
BoinyxieHnbie koneOanus. Pezonanc.

MareMatuyeckui U NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHEpruu Inpu
K0JIe0aTEeIbHOM JBUKCHUU.

Mexannueckue BoJiHBL. [IpomonbHble M monepeuHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: uHTepdepeHuus u nudpaxuus. JJinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHnuecKue BOJIHBI B TBEPJIOM TeJie, CEHCMUUECKHE BOJIHBI.

3Byk. PacnpocTpaneHue u OTpaxeHHE 3BYKa. ['pOMKOCTHh 3ByKa M BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynbrpasByk. Hcnonb3oBaHue
yJIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaOmronenne koneOanuii Ten IMOA IOEWCTBUEM CHJIBI TIKECTHA U CHIIBI
YIOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIEOAHUM U pe30HaHca.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

Hab6mronenune natepdepennnu u audpakiiui BOJIH Ha TOBEPXHOCTH BOIHI.

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomel u onvimel.



OmnpeneneHre 4acTOThHI U MEPUOIa KOJICOaHUI MAaTEMAaTHIECKOTO MasTHUKA.

Omnpenenenre 4acTOTHI U IEPUOIa KOJICOaHUH IPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCMMOCTH Tepuojia KojeOaHui rpy3a Ha HUTU OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEpHO/ia KOJIeOaHUM MPYKMHHOTO MasTHUKA OT
Macchl Irpy3a.

[IpoBepka HE3aBUCUMOCTH NEpPUOJAA KOJEOAHUN TIpy3a, MOABEUICHHOIO K
JIEHTE, OT MacChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHOJIa KOJIEOAHUN MPY>KUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

W3mepenne yckopeHus CBOOOTHOTO MaCHHUS.

Paznea 10. D1eKTpOMATrHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DNEeKTPOMArHUTHOE  MOJIe.  DJIEKTpOMarHuTHele  BOJHBI.  CBoiCTBa
AIEKTPOMArHUTHbIX BOJH. I[llkana »J€KTpOMarHUTHBIX BOJH. Mcmonb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DJIeKTpOMarHuTHas npupoja ceeta. CKOpocTh cBeTa. BOTHOBBIE CBOMCTBA
cBeTa: uHTephepeHIus U TUPpaKIus.

Jlemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNuTepdepenus u nuppakuus cBeTa.

Jlabopamopnvie pabomul u onvimaol.

N3yyeHue CBOWCTB AJIEKTPOMATHUTHBIX BOJH C TOMOIIBIO MOOHJIBHOTO
TenedoHa.

[IpoBeneHue ONBITOB MO HAOIIOAEHNIO MHTEPhEepEeHIINH U TU(PAKIINKU CBETA.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBass Mogzenb cBeTa MW reoMeTpuyeckas onTtuka. VcTouHuku cBera.
[IpssmonuHeiiHOoe pacnpocTpaHeHue cBeta. 3atMeHuss ConHma wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHuss cBeta. [locTtpoenue
M300pakeHN, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomiienue cBeTa. 3aKOH npesioMiieHus: cBeta. [lomHoe oTpaxkeHue cBeTa.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONTUYECKUX CBETOBOJIaX, ONTOBOJIOKOHHAS
CBSI3b.

JIunza, xonx mnyder B suH3e. Popmyna TOHKOM JMH3BL llocTpoeHue
U300pakeHni, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnTuyeckas cucrema
doToamnmapata, MHUKpPOCKONa M Tejeckoma. [ma3, kak omnrhyeckas CcHUCTeMa.
bin30pyKoCTh ¥ JAIBHO30PKOCTD.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HetoTona. CroxeHue
CIIEKTPAJIbHBIX I[BETOB. J{ucmnepcus ceera.



Hemoncmpauyuu.

[IpssMOIMHENHOE pacpOCTPaHEHNE CBETA.

OTtpakeHue cBeTa.

[Tonydyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonydyenune n300paxeHuit ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Mopens rna3sa.

Pa3noxenue 6e0oro cBera B CIEKTP.

[Tomydyenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenmenoBanre 3aBUCUMOCTH YIUVIA OTPAKEHUS CBETOBOrO Jyda OT yIJia
TaJICHUS.

N3yyeHue cBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanre 3aBUCUMOCTH yTila MPEJIOMIIEHUS OT yTila MaJeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

OmnpeneneHue (POKYCHOTO PACCTOSIHUSL M ONTHUYECKOM CHJIBI coOMparoien
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OneITHl 1O BOCHPHUATHIO IIBETa MNPEIMETOB IMPU WX HAOIIOJACHUU dYepes
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u normouieHue ceeta aroMoM. KBaHTel. JInHeWyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-uzinydenus. CTpoeHue aTOMHOTO
anpa. Hyxionnas wmopens artomHoro sAnpa. Msoromsl.  PannoakTuBHBIE
npespanieHus. [lepuon monypacnana atomHbix siaep. JleicTBue paanoakTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3Mbl. 3alUTa OT PAIMOAKTUBHOTO U3ITyUYCHUSI.

SnepHble peaknuu. 3aKOHBI COXPaHEHUs 3apsiJOBOTO M MAacCOBOTO YHCEIL.
DOHeprus cBA3M aTOMHBIX siaep. CBsA3b Macchl W SHEpruM. Peakuwu CUHTE3a H
nenenust spep. Mcrounuku sHepruu ConHua W 3BE3N. SlnepHasi >HEpreTHKa.
DKoJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CrekTpbl pa3IuyHbIX Ta30B.



CnexkTtp Bogopoaa.

HabGnronenue tpekoB B kamMepe Buibcona.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHH.

Peructpanus u3nydeHus NpupoIHbIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

HabnrogeHue CrulonHbIX U JINHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHHE SHEPIHMM YACTHUIIBI 10 TOPMO3HOMY ITyTH
(o potorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000IIAOMINK MOAYJIb IPEAHAZHAYEH I CUCTEMATH3ALUU
u  0000IEeHWS TPEIMETHOTO  COACPKAaHWA W OMbITa  JICSITCIBHOCTH,
IpUOOPETEHHOTO MPU M3YYEHHM BCEro Kypca (pU3MKu yriayOiaEHHOrO ypoBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY IO (PU3HUKE.

B nmpomecce wu3ydeHuss JaHHOTO MOIYJSl PEATU3YIOTCS M TOJYyYaroT
JajabHelIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
NPEIMETHBIX W METAlpPEeJAMETHBIX PE3yJbTaTOB OO0ydYeHHs, (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTHU: OOBSCHEHUE U ONKCAHUE SBJICHUI HA OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIENO0BATENIbCKUE NEHCTBUS (BBIIBHIKEHUE
TUIIOTE3, NMOCTAHOBKA LENM U IUIAHMPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JAaHHBIX U
MOJIy4€HHUE BBIBOJIOB).

[TpenmoutuTenbHON  QOpMON  OCBOEHHST MOAYJIA SIBISETCS MPAKTUKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

pelleHre 3ajad, OTHOCSIIMXCS K pPa3IMYHbIM pas3fellaM U TeMaM Kypca
(GU3HMKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE Pa3HbIX Pa3IeiioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYAsi pabOTHI U OMBITHI U3
IEpEYHE K pa3fenaM Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAaHWUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKHU SKCIIEPUMEHTAIIbHON YCTaHOBKU;

BBINIOJIHEHHE MTPOOJIEMHBIX 3aIaHUI MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3amaHusl O €CTEeCTBEHHO-HAyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy HaJ rPYNIOBBIMU WM UHAUBUAYATLHBIMU MPOEKTAMHU, CBSI3aHHBIMU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKONW paboThl 3a Kypc (pU3MKK yriayOiIEHHOTO ypOBHS,
BKJIIOYAIOLIEH 3aJaHusl Pa3HOrO YPOBHS CIIOKHOCTH. Pe3ynbTaThl BBITOJIHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs



K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 1o (u3uKe, a  Takke
CBUJETENBCTBOBATh O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3yyenue ¢u3MKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTMKCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbrare nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHUs
y oOyuaromierocss OyayT cpopMupoBaHbl CIEIYIONINE JIUUHOCTHBIE Pe3yJIbTaThl B
YaCTHU:

e l)nampuomuuecxkozo éocnumanus:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3UKOB;

o 2)2pasrxcoanckozo u Oyxo8HO-HPAECMEEHHO20 60CHUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYaCTHUIO B OOCYXJACHUU OOIIECTBEHHO 3HAYMMBIX
U 3TUYECKUX MPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAJIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSTHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

e A)yennocmu HaAyuHO20 NOZHAHUA:

OCO3HAHHUE IIEHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
IIO3HAHHUSI MHpPA, OCHOBBI Pa3BUTUS TEXHOJOTWHM, BAXKHEHILIEHW COCTaBIAIOLICH
KYJIbTYPHI,

OpUEHTAlUsl B JACATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOM JHO003HATEIHLHOCTH, HMHTEpPEca K HCCIEI0BATEIbCKON
JEATEIIbHOCTH;

e 5)popmuposanusn Kynomypel 300p06bsa u IMOUUOHATLHO20 O1A20N0YHUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HU B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTU TIpaBWJ O€30MaCHOrO TIOBEJICHUSI Ha
TPAHCIIOPTE, Ha JOporax, C SJEKTPUUYECKHM U TEIUIOBBIM OOOpYyJOBaHUEM B
JIOMAIITHUX YCIIOBHUSIX;

chOpMHPOBAHHOCTh HaBbIka pedJeKkcud, MPU3HAHUE CBOETO TMpaBa Ha
OIMOKY M TaKOTO K€ MpaBa y APYroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

AKTUBHOE YYacTH€ B pPEIICHUM MPAKTUYECKUX 3a7ay (B pamMKax CEMbH,
oOpa3oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKONH M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIE U PU3NYECKUX 3HAHUIM;

HMHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpUEHTAIlMsA HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWH IS peIlieHUs 3aaad B
00JaCTH  OKpyXKaromieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MO>KHBIX MOCJIEACTBUAN JIJIsI OKPYKAIOIIEH CPEJIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed ux
pelieHus;

e 8)adanmavyuu K UIMEHAIOWUMCA YCII0GUAM COUUATIbHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOIN HANIPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHSA CBOEH KOMIIETEHTHOCTH uepe3 MPaKTHYECKYIO
JEATEIIbHOCTD;

noTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUU, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX O0BEKTAX U SIBICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 00JacTH
busuky;

IUIAHUPOBAHUE CBOErO PAa3BUTUS B NPUOOPETEHUU HOBBIX (PUIHUYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATh U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX [JEWCTBUM C YYETOM BIMSHUA HA OKDPYXAIIYI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl 1O (U3MKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocsi OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJIbTaThl, BKIFOYAIOIINE TI03HABATEIbHBIC YHUBEPCAIbHBIC YICOHbBIE CHCTBUS,
KOMMYHUKATHBHBIC  yHUBEpPCAJIbHBIC  y4eOHBIC  JCHCTBHUS,  PETYJSTHBHbBIC
YHUBEpCaAIbHBIC YI€OHBIC TICUCTBUS.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS
ba3oBble Jornyeckue aefcTBus:
BBISIBIIATH M XapaKTepU30BaTh CYIIECTBEHHBbIC TMPU3HAKH OOBEKTOB
(s1BIEHUI), KIIaCCU(PUIUPOBATH HX;



BBISIBIIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUUS] B pacCMaTpUBaEMbIX (haKTax,
JAHHBIX U HAOJFOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBICHHUSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
ABJICHUM W IIPOIIECCOB, JEJIaThb BBIBOJBI C MCIIOJb30BAHUEM JIEAYKTHUBHBIX U
WHIYKTUBHBIX  YMO3AaKJIIOUEHUM, BBIABUIAaTh THUIOTE3bl O  B3aUMOCBS3AX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATH CIOCO0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUaHTOB PEILCHHUS, BHIOOpP Haubojee MOIXOJSIIET0 C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

Ba3oBnle uccienoBarejbcKye AeCTBUSA.

MCITOJIB30BaTh BONPOCHI KaK HCCIEA0BATENbCKUI HHCTPYMEHT MTO3HAHMS;

IPOBOJUTH MO CaMOCTOSTEIBHO COCTaBJICHHOMY IUIaHY OIBIT, HECIOKHBIM
bu3UeCcKuil SKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OIICHMBATh Ha IPUMEHUMOCTH U JJOCTOBEPHOCTHh MH(POPMAIUIO, TTOTYUECHHYIO
B XO/JI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYJIHpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
POBENEHHOTO HAOIIOAEHUS, OIbITA, HCCIIEIOBAHUS;

IPOrHO3UPOBATh BO3MOYKHOE JlajbHeHIIee pa3BUTUE PUBNUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIIOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTaXx.

Pa6ora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbI, UHCTPYMEHTHI M 3aIllPOChl MPU IMOUCKE U
oTOope UH(POPMAIIUU UITU JAHHBIX C YYETOM MPEIJIOKEHHON yueOHOM (hr3MUecKoit
3a/1auy;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPNPETHPOBATH HWH(POPMAILIUIO
Pa3JIMUHBIX BUJOB U (HOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMALMKM TIO KPUTEPHUSIM, MPEIJIOKECHHBIM
yauTeneM Wik chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(pOpMAIMM U WUIIOCTPUPOBATh PEIIAEMble 337a4d HECIOXHBIMH CXEMaMH,
JyarpaMMamMu, MHOM TpaduKoil 1 UX KOMOMHAILUSIMU.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

B XO0JIe OOCYXJEeHHs ydyeOHOro maTepuana, pe3yJbTaToB J1a00paTOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXJIaeMOM TeMbl U
BBICKA3bIBaTh WJEW, HALECJICHHbIE Ha PEIICHHE 3aJaud MW [OAJEpKAHUE
OJ1aroKeIaTeIbHOCTH OOIIEHHUS;

COIOCTABIISATh CBOU CYXKJICHUSI C CYXIACHUSIMU IPYTUX YYACTHUKOB TUAJOra,
OoOHapy>KUBaTh Pa3IMuME U CXOJCTBO MO3UIIUI;

BBIPAKATh CBOKO TOUYKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOIMYHO TMPEACTABIATH PE3YJIbTAThl BBHIMOIHEHHOTO (PU3UYECKOTO OIBITA
(3KCnIEpUMEHTA, UCCIEOBAHUS, IPOEKTA);

MOHMMATh U HCIIOJIB30BATh MPEUMYIIECTBA KOMaHIHOW M MHIUBUIYaIbHOU
paboThI ITPU PELIEHUN KOHKPETHON (PU3NYECKOM MTPOOIEMBI;

IPUHUMATD LEIH COBMECTHOW JESATENIbHOCTH, OpPraHU30BBIBATh JEHCTBUS IO
€€ JOCTWIKEHUIO: pacHpelesaTb poJd, OOCYXAAaTh IPOLECCHl W PE3yJIbTaTh
COBMECTHOM paboThl, 000011aTh MHEHHSI HECKOJIBKUX JTIOJICH;

BBITNIOJIHATh CBOIO YacTh padOThI, AOCTUTas KayeCTBEHHOI'O pe3yibTara II0
CBOEMY HAIIPAaBJIICHUIO M KOOPAMHUPYS CBOMU JIEHUCTBUSA C JPYIMMH 4YJICHAMU
KOMaH/1bl;

OLICHMBAaTh KauyeCTBO CBOEro BKJaJa B OOMMHA MPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENILHO C(HOPMYITHMPOBAHHBIM YUYaCTHUKAMU B3aUMOCHCTBHSL.

PeryasiTuBHbIE YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

BBISBJISITH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CUTYyaIUsAX, TPEOYIOMIUX IS
pereHus: GU3NUEeCKUX 3HAaHUM;

OpPUEHTUPOBAThCA B  PA3JIMYHBIX  MOAXOJAaX  NPHUHATUA  PEUICHUU
(MHAMBUyATBbHOE, TPUHSATHUE PEUICHUSI B TPYIITIE, IPUHATHE PEIICHUN TPYIIO);

CaMOCTOSITEJIbHO COCTABJISTh QJITOPUTM PEIICHUS (PU3MUECKON 3aayu WU
IJIaH HCCIEOBaHUS C Y4YETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MO>HOCTEM, apryMEHTUPOBATH MPEIJIaracMbI€ BAPUAHTHI PEIICHUN;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHUE.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OLEHKY CUTYaIlMHU U MIpeJiarath jiaH e€ U3MEHEHUS;

OOBSCHATh  TPUYMHBI  JIOCTHKEHUS  (HEIOCTM)KCHHS)  PE3YJIbTaTOB
NeSTeILHOCTH, IaBaTh OIIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JEATECIBHOCTH (B TOM YHCJIE B XOJ BBIIOJTHEHUS
(U3UYECKOTO KCCIENOBaHUSI WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENIBbCTB,
W3MEHUBIIMXCS CUTYyallui, yCTAaHOBJIECHHBIX OLTMOOK, BOSHUKIIUX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBHUSIM.

CTaBUTH ce0s1 HA MECTO JIPYroro 4esloBeKa B XOJ€ CIopa WM JUCKYCCHH Ha
Hay4YHYIO TEMY, TOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYToro.

MpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpH pelieHuu (PU3NUEeCKUX 3a7ad Wik B
YTBEPKICHUSIX HA HAYYHbIE TEMBI U TAKOE K€ MPaBO JPYroro.

IHNPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus ¢ 7 Kaacce IpeIMETHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:



UCIIOJIb30BaTh MOHATUSA: (PU3NUECKUE U XUMHUUYECKUE SIBIICHUS, HAOIIOACHHE,
OKCMEPUMEHT, MOJeNb, THUNOTe3a, €AUHULBI (U3HMUYECKUX BEIUYHMH, aToM,
MOJIEKYJa, arperaTHbIe COCTOSIHHUS BeliecTBa (TBEPAOE, JKUIKOE, ra3000pa3Hoe),
MEXaHUYEeCKOe JBWKEHUE (PaBHOMEPHOE, HEpPaBHOMEPHOE, MPSIMOJIUHEHHOE),
TpPaeKTOpHsi, PaBHOJCHCTBYIOIAsl cuj, aeopmanusa (ympyras, IUIacTUYecKas),
HEBECOMOCTb, COOOILAIOIINECS COCYIbI;

YBEPEHHO pa3inuaTh sBieHUsA (Iup@dy3us, TEMIoBOE [BHKEHUE YaCTHIL
BEILIECTBA, PAaBHOMEPHOE [BI)KECHUE, HEPABHOMEPHOE [IBH)KEHUE, HWHEPLUS,
B3aMMO/ICHCTBUE TEJI, PABHOBECHE TBEPJBIX TEJ C 3aKPEIJIEHHON OChIO BpalICHUS,
nepeaayda JaBlieHUs TBEPIBIMU TeJIaMH, KUAKOCTSIMU W Trazamu, aTMoc(epHoe
JABJICHUE; TJIaBaHUE TeEJI, IPEBPAILICHHS] MEXaHUYECKOW SHEPIUN) IO OMUCAHUIO HX
XapaKTEpPHBIX CBOWCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOUIUX JaHHOE
(duznyecKoe sBIICHUE;

pacro3HaBaThb  MpPOSIBICHHE  W3YYEHHbIX  (PU3MUECKUX  SBICHUM B
OKpYXaroleM Mupe (B TOM uucie (PU3NYECKUe SBJICHUS B MPUPOJE: MPUMEPHI
JBW>KEHUS C PA3IMYHBIMA CKOPOCTSIMHM B KMBOW M HEXXUBOW NPUPOJE, NEUCTBUE
CWJI TSKECTU, TPEHHMSI, YOIPYTOCTH B IPHUPOJE U TEXHUKE, BIUSHHUE aTMOC(HEPHOro
JIABJICHUSI Ha >KMBOW OpraHW3M, IUIaBaHHWE PbIO, pblYard B TeJie YeJIOBEKa), MpHU
TOM MEPEBOJUTH NPAKTHUUECKYIO 3a/lady B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbIC
CBOMCTBA (TIpU3HAKH) (DU3UUECKUX SIBJICHUI;

ONKCHIBATh HM3YYEHHBIE CBOMCTBA TeJl W (DU3UUECKUE SIBJICHUS, UCIOJIb3YS
¢uznyeckue BeIMUYMHBI (Macca, OOBEM, IUIOTHOCTh BEUIECTBA, BpeMs, IYTh,
CPEIHSAsI CKOpPOCTb, CHJIa YNPYTOCTH, CWJIA TSDKECTH, BEC Tella, CWJIa TPEHUS,
JaBJeHUE TBEPIOro Teja, AaBil€HHE CTOi0a >KMJKOCTH, BBITAJIKMBAIOIIAs CuUJIa,
MexaHuveckas padoTa, MOIIHOCTb, IJI€YO CHUJIbI, MOMEHT CHJIbI, KO3(PQPUIUEHT
MOJIE3HOTO IEUCTBUS MEXAHU3MOB, KHHETUYECKAsl M NOTEHLUUANIbHAS SHEPTHS] ), IPU
ONKCAaHUU TPABUIBLHO TPAKTOBAaTh (PU3UUYECKHUI CMBICI HCIOJIb3YEMBIX BEJIMYUH,
ux O0OO3HAUCHUS W EIUHUIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIHI,
CBS3BIBAIOLIUE JIAHHYIO (DU3MYECKYIO BEIMYHMHY C IPYTUMHU BEIUYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3UYECKUE SBJICHHS M IPOLECCHI,
WCIIOJIb3YsI TIPAaBWJIA CIIOKEHHSI CHJI (BIOJIb OJTHOM TIpsiMoif), 3akoH ['yka, 3aKoH
[Tackans, 3akoH Apxumena, MPaBUIIO paBHOBecHs pblyara (010Ka), «30J0TOE
NpPaBUJIO» MEXAaHUWKH, 3aKOH COXPAHEHUS MEXAHMYECKOW HHEpruu, IMpU STOM
JaBaTh CJIOBECHYIO (DOPMYJIHMPOBKY 3aKOHAa M 3alUCHIBATh €r0 MaTeMaTHYeCKOe
BBIPAKEHHUE;

CTPOUTHh MPOCThbIE (PU3MUECKHE MOJENIU PEealbHbIX OOBEKTOB, MPOIECCOB U
SBJIICHUM, BBIJENATh NPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOMCTBA



00BEKTOB, MPOLIECCOB, SIBJICHUM, IPUMEHITh (PUINIECKUE MOJECIH JIJIsI OOBSICHEHHUS
(bu3MYECKUX MPOLIECCOB U PEIICHUs YUeOHBIX 3a/1a4;

OOBSCHATH (PU3NYECKHUE SIBICHUSA, IPOLIECCHl U CBOWMCTBA TEJ, B TOM YHUCIIE B
KOHTEKCTE CHUTyallud MpaKkTUKO-OPUEHTHUPOBAHHOIO XapakTepa, MU pellaTh
KayeCTBEHHbIC 3a/ladyd, B TOM 4HCJE TpeOyIOIMEe YHUCICHHOIO OLEHUBAHUS
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOUPATH aJE€KBATHYIO
($u3MYECKYI0 MOJEIb, BBISBISATH MPUYHMHHO-CICICTBEHHBIC CBSI3U M BHICTPAUBATh
JOTHYECKYI0 IIENOYKY pacCyXJIEHUH C ONOpOM Ha M3yYEHHBbIE CBOWCTBA
(Gu3nyeCcKuX SBJICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

pemary pacuéTHble 3aAauu (B 2—3 IEHCTBUS) MO M3y4aeMbIM TeEMaM Kypca
¢uzuky, BeIOMpas aeKBaTHYIO (PU3NYECKYIO MOJIETb, C HCIIOIb30BAHHEM 3aKOHOB
U (HOpMYyIl, CBA3BIBAIOIINX (PU3NUECKUE BEIMYUHBI, 3aMUCHIBATh KPATKOE YCIOBUE
U Pa3BEPHYTOE pEIICHHWE 3a/layM, BBIABIATH HEAOCTAIOLIUE WM H30BITOYHBIE
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyM, MHCIOJIb30BaTh
CTIPaBOYHBIE JaHHBIC, MPOBOJUTH MAaTEeMAaTUYECKUE MPEeoOpa3OBaHUS U PACUETHI,
OLICHWBATh PEATMCTUYHOCTh TMOJYYECHHOTO 3HAYeHUs (PU3MUECKOW BETMYMUHBI H
OTIPENETATh Pa3MEPHOCTh (PU3MYECKOW BEIWYHMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacno3HaBaThb MPOOJEMBI, KOTOPbIE MOYKHO pEUIMTh MpPU OMOUIU
buznyecKkux METOAOB, W TpejaraTb OPUEHTHPOBOYHBIA CIOCOO peIIeHHs, B
ONMCAaHWUU  WCCIEIOBAHMS  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHUE
(runotesy), UHTEPIPETUPOBATH NOJYUYEHHBIN PE3YyJIbTAaT;

IPOBOAUTD OMBITHI [0 HAOMIOACHUIO (PU3NUECKUX SBICHUM UM (PU3NUECKUX
cBOMCTB Tenl (nuddy3us, TEIIOBOE PACIIMPEHUE Ta30B, SBJICHUE HHEPIUH,
W3MEHEHHE CKOPOCTH MPHU B3aUMOJACUCTBUU TeJN, Nepenadya JaBICHUS KUIKOCTHIO
U Ta30M, TPOSBICHHUE NEHUCTBUS aTMOCHEPHOTO MaBJICHHS, NEUCTBHE IMPOCTHIX
MEXaHU3MOB): (HOPMYJIMPOBATh MPEIANOIOKEHUE (THUIIOTE3Y) O BO3MOXKHBIX
pe3ynbTaTax HaOIIOJCHUHN, CAMOCTOSATEILHO COOMPATh YCTAHOBKY U3 U30BITOYHOTO
Habopa o0opyaoBaHus U (HOPMYIUPOBATH BHIBOIbI;

IPOBOAUTH TpPSMbIe M KOCBEHHBIE W3MEpEHUs (PU3MYECKUX BEITUYHH
(paccTosiHUEe, TPOMEXYTOK BPEMEHH, Macca Tena, 00bEM Telna, Ciiia, TeMIeparypa,
IUIOTHOCTh JKUJKOCTH M TBEPIOTO Tela, CUjla TPEHUS CKOJILKEHHsS, JaBJICHUE
BO3/lyXa, BBITAJKMBAIOIIAs CHUJIA, JACWCTBYIOUIash Ha MOTPYXEHHOE B >KMJKOCTh
TEI0, KOAP(PPUIMEHT TOJIE3HOrO0  JIEWCTBUS  NPOCTHIX  MEXaHU3MOB) C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LU(PPOBBIX MPUOOPOB, OOOCHOBBIBATH BHIOOD
METOJla M3MEpeHUs, (PUKCHPOBATH IOKa3aHWs NPUOOPOB, HAXOAUTH 3HAUCHUE
U3MEPSIEMON BETMUYMHBI C TIOMOIIBIO YCPEAHEHUSI PE3YJIbTaTOB CEPUU U3MEPEHUN U
OLIEHUBATh MOTPEIIHOCTh U3MEPEHUH;



IPOBOANUTH HECIIOXKHBIE JKCIIEPUMEHTAJIbHbIE HCCIEAOBAaHUS 3aBUCUMOCTEN
¢u3nyecKux BENWYHH (3aBHCUMOCTH IMYTH PAaBHOMEPHO IBMXKYILIETOCS Tela OT
BPEMEHH JBWKCHHS Tea, CUJIbl TPEHHUS CKOJBXKEHHUS OT CHJIBI HOPMAJIbHOTO
JIaBJICHUs, KayecTBa OOpaOOTKM IOBEPXHOCTEW Tel U HE3aBUCUMOCTH CHUJIbI
TPEHMsI OT IUIOLIAJM COINPUKOCHOBEHUS TEJ, CHUJIbl YINPYrOCTH OT YJUIMHEHUS
NPYXUHBI, BBITAJKUBAIOMIEH CHIIBI OT 00BbEMa MOTPY:KEHHOM YacTH Tela U OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IUIOTHOCTU Te€Ja, OT IIyOWHBI, Ha
KOTOPYIO MOTPY’KEHO TEJ0, YCIOBUM IJIaBaHUs TeEJl, YCIOBUN paBHOBECHUS pblyara
U OJIOKOB): COBMECTHO C YyuuTeneM (GOpMyJIUpoBaTh 3a7adyy M THUIOTE3Y
UCCIIEJOBaHMSI, CaMOCTOSTENbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CAMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C WCIIOJIb30BAHUEM WHCTPYKIIUH,
NPECTaBIISITh MOJTYYCHHbBIE 3aBUCUMOCTU (DPU3HUECKUX BEJIUYUH B BUJAE TAOJHUIl U
rpaUKoOB, OLEHUBaThb MOTPEIIHOCTH, JieJaThb BBIBOJABI 10 pe3yibTaTaMm
UCCIIEIOBaHMUS;

coON0aTh IMpaBWia TEXHUKM O€30MacHoro Tpyna Impu paboTe cC
71a00paTOPHBIM 000PYIOBAHUEM;

yKa3bIBaTh MPHUHIIMIIBI AEHCTBUS MPUOOPOB M TEXHUUECKUX YCTPOICTB: BECHI,
TEPMOMETpP, JIUHAMOMETp, COOOLIAalOIIMecsT COCyIbl, OapoMeTp, phblyar,
HOJIBUYKHBIA U HEMOJBUKHBIN OJIOK, HAKJIIOHHAS! TJIOCKOCTb;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3YUYEHHBIX MPHOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTMYECKUX MPOLECCOB C OMOPOM Ha MX OomHcaHus (B TOM
quclie: TOJUIMITHUKY, YCTPOHUCTBO BOJONPOBOJA, THAPABINYECKHM mpecc, cudoH,
MaHOMETpP, BBICOTOMEp, IOPIIHEBOM HACOC, APEOMETP), MCIONb3Yys 3HAHUSA O
CBOMCTBaXx (U3MYECKUX SBJICHUN UM HEOOXOAMMBbIC (U3MUECKHE 3aKOHBI H
3aKOHOMEPHOCTH;

UCTIONB30BaTh CXEMBl UM CXEMAaTUYHBbIE PUCYHKA H3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB U TEXHOJOTMYECKUX MPOLECCOB MpHU
pelleHny y4eOHO-IPaKTUYECKUX 3a/1a4;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIYECKOTO
UCTIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH MpPHU OOpaIllEHUH C MPUOOpaMU M TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUsl 370pPOBbsI U COOJIOJEHUS HOPM DSKOJOTMYECKOrO TIOBEJICHUS B
OKPY’KAIOIIEH CPEE;

OCYUIECTBJISATH OTOOP UCTOUYHUKOB UH(MOpMAIMKU (PU3UUECKOTO CONECPKAHUS B
HNuTepHeTe, caMOCTOSITENIbHO (QOpMyNHpys TOUCKOBBIA 3allpoc, Ha OCHOBE
UMEIOUINXCA 3HAHMM WU TMYyTEM CpPaBHEHUS pPAa3IMYHBIX HMCTOYHUKOB BBIICIATH
uHbOpMaIMIO, KOTOpas  SBJISIETCS MPOTUBOPEYMBOM WM  MOXKET  OBITh
HEJO0CTOBEPHOM;



UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YUYEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
auTepaTypy (pu3Mdeckoro coaepikaHus, CIpaBOYHbIE MaTepUaibl, PECypChl CeTU
WuTepHer, BianeTs npuéMaMHU KOHCIEKTUPOBAHMUS TEKCTa, MPeoOpa3oBaHUs
UH(GOpPMaIMU U3 OJJHOU 3HAKOBON CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE KpPATKHWE IMHCbMEHHBIE M YCTHBIE COOOIIEHUS Ha
OCHOBE 2—3 HCTOYHUKOB MHGpOpMaMu (U3NYECKOTO COJICPKAHHsS, B TOM UHUCIE
nyOJMYHO JeNlaTh KpaTKHUE COOOIICHHSI O Pe3ysbTaTaxX MPOEKTOB WIH y4eOHBIX
UCCJIENOBAHUM, IIPU 3TOM TIPAaMOTHO HCIIOIb30BAaTh W3YYEHHBIM ITOHATHHHBIN
anmnapar Kypca GU3HMKH, CONPOBOKIATh BHICTYIIJICHUE NTPE3EHTALUEH;

IPU BBIIOJHEHUU YYEOHBIX IIPOEKTOB W HCCIECJOBAaHUM pacHpenesiaTh
00513aHHOCTH B TPYIITNIE B COOTBETCTBUU C MOCTABJICHHBIMU 3aJ]auaMU, CICTUTH 3a
BBIMIOJTHEHUEM TUJIaHA JEHCTBUI, a/JleKBaTHO OIICHUBATh COOCTBEHHBIA BKJAa B
NEATEIbHOCTh TPYNIBL, BBICTPAUBATH KOMMYHUKATHBHOE B3aHMOJECHCTBHUE,
YUHUTBIBAsI MHEHUE OKPYKAOIIUX.

K xoHmy oOyueHus ¢ 8 kaacce TmpeAMETHbIE pe3yJbTaThl Ha YIiIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:

UCIIOJIb30BaTh MOHATUS (Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE
aTOMOB W MOJIEKYJ, arperaTHbIe COCTOSHHUSI BEIIECTBA, KPHUCTAJUIMYECKUE U
amop(HBIC Tela, HACHIIIEHHBIM M HEHACHIIMIEHHBIM Map, CIOCOObI H3MEHEHUs
BHYTPEHHEH »JHEpPruM, »3JIEMEHTApHBIA JJIEKTPUUYECKUN 3apsi, [POBOJHUKH,
HOJIYTIPOBOJHUKHU, JTUJIEKTPUKU, UCTOUYHUKHU ITOCTOSHHOTO TOKA, 3JEKTPUUYECKOE U
MarHUTHOE TOJIsl, ONTHUYECKas CUCTEMA) U CHUMBOJIMYECKUU SA3BIK (PU3UKHU TNPU
peleHny y4eOHbIX U PAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE pacClIMpEeHHe (C)KaTue), TEIIOBOE
paBHOBECHE, MOBEPXHOCTHOE HATSKEHUE, CMAauMBaHUE, KAlWUIAPHBIEC SIBICHUS,
UCIapeHue, KOHJAEHCAlus, IUIaBJIEHUE, KpUCTAUIM3alys, KHUIIEHHE, CIOCOObI
Terutonepeaayn (TerIoNPOBOAHOCTh, KOHBEKIIUS, U3yYEHHUE), TEIJIOBBIE TTOTEPH,
AIIEKTpHU3AlLMs TEN, B3aHMMOJCHCTBHE 3apsAI0B, NEHCTBUS AIIEKTPUUYECKOTO TOKa,
KOPOTKOE 3aMbIKaHUE, B3aUMOICHCTBHE MarHUTOB, IEHCTBUE MArHUTHOTO TIOJIST Ha
IPOBOJHUK C TOKOM) IO OINHUCAHUI0O UX XapaKTEPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, AEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBIICHUE;

pacmo3HaBaTh  MPOSIBJICHWE  W3YYCHHBIX  (PU3MYECKWX  SBICHUH B
OKpyXXammeM wmupe (B TOM 4Yucie (QU3NYECKUE SBICHUS B TPUPOE:
MOBEPXHOCTHBIE U KaNWUISIPHbIE SIBJICHUS B MNPUPOJE, KPHUCTAUIBI B MPHUPOJIE,
uznyyenue CoiiHua, 3aMep3aHue BOJIOEMOB, MOPCKHE Opu3bl, 00pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJIEKTPUYECKUE SIBICHUS B aTMocdepe, 3IEKTPUUYECTBO
HUBBIX OPTaHW3MOB, MArHUTHOE TI0Jie 3eMJH, Apeiid MOIIOCOB, POJIh MATHUTHOTO
moJyise ISl KWU3HW Ha 3emiie, TOJSIpHOE CHSHHUE), TPU OTOM MEPEBOIUTH



OPAaKTHUECKYI0 3a7adyy B y4eOHYI0, BBIACNIATH CYIIECTBEHHbIE CBOWMCTBA
(mpu3Haky) GU3HUECKUX SIBICHMUIA;

OINKCHIBaTh M3YYCHHBIC CBOMCTBA TeN W (UIMYECKUE SIBICHUS, UCIOIB3YS
dbu3nyeckue BEIUYUHBI (TeMIepaTypa, BHYTPEHHSII DHEpPrusi, KOJUYECTBO
TEIJIOThI, paboTa rasa, yAelbHas TEIJIOEMKOCTh BEIIECTBA, yENbHAs TEIJIoTa
IUIaBJICHUS, YAENbHas TEIUIOTa NapooOpa3oBaHMs, yJElbHas TEIUIOTAa CrOpaHUs
TOIINBA, KOA()(PUIIMEHT MOIE3HOTO ACHCTBUS TEIUIOBOM MAIIMHBI, OTHOCUTENIbHAS
BJIQXHOCTh BO3/yXa, DJEKTPUUYECKHM 3apsii, CcuUjla TOKa, DJIIEKTPUUECKOe
HaIpsHKeHUE, COMpOTHBIICHHE NpoBoAHMKa, DJIC B 1enu MNOCTOSHHOTO TOKA,
ANEKTPUUECKOE YAEIbHOE COMPOTUBJICHUE BEIIECTBA, pabdoTa U MOIIHOCTh
AIIEKTPUYECKOTO TOKA), PU OMMCAHWHU MPABUIIBHO TPAKTOBATH (PU3UUYECKUN CMBICT
UCIIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYMH,
HAXoJUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (DU3UYECKYIO BEIUYHUHY C JPYTUMU
BEJTMYMHAMU, CTPOUTH IpadUKN U3yYCHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUWH;

XapaKTEepU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS U IPOLECCHI,
UCIIOJIb3YsI OCHOBHBIE TIOJIOXKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU CTPOEHUS
BEILECTBA, YPAaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHHS 3JEKTPUUYECKOTO
3apsiaa, 3akoH KyloHa, NpUHIMI CyNeprno3UIUN 3JIEKTPUUECKUX IOJIEH, 3aKOH
Owma nst yyacTka menu, npasuia Kupxroda, 3akon Oma Ji71s MOTHOM 1eNH, 3aK0H
Jxoyns-JleHna, 3aKOH COXpaHEHHsI SHEPIHH, MPU 3TOM pa3inyaTh CIOBECHYIO
(OpMYIMPOBKY 3aKOHA U €r0 MaTEMaTUYECKOE BbIPAKEHUE;

CTPOUTH MPOCTbIE (PU3MUECKUE MOJENIU PEATbHBIX OOBEKTOB, MPOLIECCOB U
SBJICHUHM, BBIACNATh IPU STOM CYLIECTBEHHBbIE M BTOPOCTEIIEHHBIE CBOWCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUH, TIPUMEHATh (PU3UUECKUE MOJCIU I OOBSICHEHUS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBACHATH PU3NIECKHUE SIBICHUS, TPOLIECCH U CBOMCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE€ CHUTYyallii MpaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ladyd, B TOM 4HCJE TpeOyrolMe YHUCICHHOTO OLEHUBaHUs
XapaKTepHBIX 3HAYCHUH (PU3NYECKUX BEIUYUH, MPU STOM BBIOMPATH aE€KBATHYIO
(GU3NYECKYI0 MOJEIb, BBIABISATH MPUYMHHO-CIICCTBEHHBIC CBSI3W M BHICTPAUBATh
JIOTMYECKYI0 LEMOYKY pAacCyXIECHHM C ONOpOM Ha HU3YUYEHHbIE CBOMCTBA
(bu3znyecKux sIBICHUHN, PU3NYECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENIH;

YBEPEHHO pelaTh pacdy€THbIe 3amauu (C omopod Ha 2-3 ypaBHEHHS) IO
U3y4aeMbIM TeMaM Kypca (pU3uKH, BbIOMpas aJieKBaTHYIO (DU3NYECKYI0 MOJEIb, C
UCTIONIb30BaHUEM 3aKOHOB M (POpPMYJ, CBS3BIBAIOIIUX (DH3UYECKHE BEIWYHHBI,
3aMHMChIBAaTh KPATKOE YCJIOBHUE M Pa3BEPHYTOE pEIICHWE 3a7a4d, BBISBIATH
HEJOCTAIONINe WK U30BITOUHbIE JaHHbIE, 000CHOBBIBATH BHIOOP METO/AA PELICHUS
3a/layd, WCMOJb30BaTh CIPABOYHBIC JaHHBIC, MPUMEHSATH METOJAbl aHaIM3a
pa3MepHOCTEH, UCMONb30BaTh IpaduuecKre METOAbl PEIIeHUs 3a]lay, MPOBOJIUTH



MaTeMaTHYeCKUe TMpeoOpa3oBaHUs U pacuéThl, OICHUBATh PEATHCTUYHOCTH
MOJyYEHHOTO0 3HAYeHUs (U3MUECKON BEIMYMHBI U OMNPEICNATh Pa3MEPHOCTh
bu3znyecKoil BETUYUHBI, MTOTYYSCHHON MPU PEIICHUH 33/1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3NYEeCKUX METOAOB, M NpeJjlaraTb OPUEHTHUPOBOYHBIM CIOCOO pelieHus, B
ONMCAHWM  HUCCJENOBAHMS  PAacloO3HaBaTh  MPOBEPSEMOE  IMPEINOJI0KECHHE
(rumnoTesy), UHTEPIPETUPOBATH MOTYUEHHBIN PE3YNbTAT;

IPOBOAUTD OMBITHI [0 HAOMIOACHNUIO (PU3NUECKUX SBICHUM WM (PU3NUECKUX
CBOMCTB TeN (KamWUISPHBIC SIBJICHMS, 3aBUCUMOCTb IaBJICHUS BO3AyXa OT €ro
o0béMa W TeMmepaTypbl, CKOPOCTH IIpoLiecca OCThIBaHMUS (HarpeBaHus) MpU
U3Iy4EHUH OT LBETa H3JIydarouledl (IOIJIOMIAroNIeil) MOBEPXHOCTH, CKOPOCTh
UCIIAPEHUs] BOJBI OT TEMIIEPATypbl JKUJAKOCTH M IUIOMIAAU €€ IMOBEPXHOCTH,
NIEKTPU3ALUs TET U B3aHUMOJCHCTBHUE AIEKTPUUECKUX 3aps/I0B, B3aUMOJCHCTBHE
IIOCTOSIHHBIX MarHUTOB, BU3YyaJIM3alMsl MArHUTHBIX I1OJIEN TOCTOSIHHBIX MAarHUTOB,
JEHUCTBUS MAarHUTHOTO TOJIA Ha MPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHMTaA,
CBOMCTBA 3JIEKTPOJIBUraTesl MOCTOSHHOIO TOKA): (POPMYIHPOBATH MPOBEPSIEMOE
NpEeAnojoKeHue (TUImoTe3y) O  BO3MOXKHBIX — PE3ysibTarax  HAOJIOJEHUH,
CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OIKCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBOJBL;

IPOBOJUTH TMpSAMbIE M KOCBEHHbIE HW3MEPEHHsS] (U3MUECKUX BEITUUYHUH
(Temneparypa, OTHOCUTENbHAs BIAXHOCTb BO3[yXa, CHJia TOKa, HaIpSKEHUE,
ylenabHas TEIUIOEMKOCTh BEIECTBA, CONPOTHBIICHWE IPOBOJHUKA, padboTa Hu
MOIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIb30BAHUEM AHAJIOTOBBIX U LU(PPOBBIX
pubOpPOB, 0OOCHOBBIBATH BHIOOP MeETOJa M3MepeHus, (UKCHPOBATH TMOKA3aHUS
npuOOPOB, HAXOAUTH 3HAYEHHE M3MEPSEMOM BEJIMYMHBI C TIOMOLIBIO YCPEAHEHUS
PE3YyIBTATOB CEPUM U3MEPEHUM U OLICHUBATH MOTPENTHOCTh U3MEPEHUM;

IPOBOANUTH HKCIIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEH (PU3MUECKUX
BEJIMYMH (3aBUCUMOCTH JIaBJICHHUS BO3AyXa OT €ro o0béMa M HarpeBaHWs WU
OXJIQXKJICHUSI, UCCIIEOBaHUE SIBJICHUS TEMI000MEHA IPHU CMEIIMBAHUY XOJIOJHOUN U
ropsiueii  BOJABI, 3aBUCUMOCTH CONPOTUBIEHUS TMPOBOJHHMKA OT €ro JUIMHBI,
IUIOLIAAM TOMEPEYHOr0 CEYEHHs] M YAEJIbHOIO CONPOTHBJIEHUS BELIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, IMPOTEKAOIIEr0 Yepe3 MPOBOJHUK, OT HAIPSHKEHUS Ha
IIPOBOJIHUKE, UCCIIEIOBAHHUE IOCIEAOBATEIIBHOIO U IMAPAJUIEIBHOTO COEAUHEHUN
IIPOBOJTHUKOB): COBMECTHO C Yy4yuTeJIeM (POPMYyJIHMpPOBATh 3aJady U THUIIOTE3Y
UCCJIEIOBAHMSI, CAMOCTOSITEBHO IUIAHMPOBATh MCCIEIOBAHUE, CAMOCTOSITEIbHO
coOupaTh HKCIEPUMEHTAJIbHYIO YCTAaHOBKY C HCIOJIb30BAHUEM HWHCTPYKLHUH,
IPEJCTaBIISTh MMOJTYYSHHbIE 3aBUCUMOCTH (DPU3HUECKUX BEJIUYUH B BUJAE TaOJIUL U
rpaMKoOB, OLEHUBaTh MOTPEIIHOCTH, JeJaThb BBIBOJABI IO pe3yJibTaTaM
UCCJIeI0BAHNUS;



coOoaTh mpaBmwiia Oe30macHOro Tpylaa mnpu padboTe ¢ 1abopaTopHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHLHUIBI JEHCTBUS U3YUYEHHBIX MPHUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM Ha MX OmHcaHus (B TOM
YuClie: CUCTEMa OTOIUICHUS JIOMOB, TUTPOMETp, MapoBas TypOWHA, aMIepMeTp,
BOJIbTMETP, CUETUHK AIEKTPUUECKON IHEPTHH, dIECKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIE  3JEKTPOnpHOOpbl  (IPUMEpPBI), MNPEJOXPAHUTENIH U HX
NpUMEHEHUEe B OBITY W TEXHUKE, NPUMEHEHUE IOCTOSIHHBIX MArHUTOB,
AJIIEKTPOMArHUTOB, AJEKTPOJBUTATENb MOCTOSIHHOTO TOKA), MUCIOJIb3Ysl 3HAHUS O
CBOMCTBax (PU3MYECKUX SBJICHUM, HEoOXonuMble (PU3MUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

pacno3HaBaTh IMPOCThIE TEXHUYECKUE YCTPOWCTBA U  HU3MEPUTEIIbHBIE
npuboOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KHUIKOCTHBIM TEPMOMETP,
TEPMOC, TCHUXPOMETp, TUTPOMETp, JBUTaTellb  BHYTPEHHEr0  CrOpaHus,
ANEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbl JJIEKTPHUUECKMX Lened ¢
NOCJIEIOBATENbHBIM W TNApAJJICIbHBIM COEIMHEHHEM 3JEMEHTOB, pasjinyas
YCIIOBHBIE 0003HAUYEHHMS AJIEMEHTOB IEKTPUUECKHUX LIENEi, UCIO0Ib30BaTh CXEMbI
U CXEMaTHUYHbIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, U3MEPHUTEIHHBIX
npuOOpPOB M TEXHOJIOTUYECKUX TPOILIECCOB MPHU PEHICHUH Y4€OHO-IIPAKTUYECKUX
3a/1ay;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIOJIb30BaHusl (PU3MUECKUX 3HAHUU B MOBCEAHEBHOW XU3HU Ui OOecreueHus
0e30MacHOCTH NpU OOpallleHuu ¢ NpubdopaMu M TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM DKOJOTMYECKOTO IIOBEJICHUS B
OKPYKaIOIIEN CpeIE;

OCYUIECTBJIAThH MOUCK MH(pOpManuu Guanyeckoro cojepxxanus B UutepHere,
CaMOCTOSITENILHO  (POPMYJIHMpYsl TIOMCKOBBIM 3ampoc, Ha OCHOBE HMEIOLIUXCS
3HAHUM U CPaBHEHUS JOTOJHUTEIBHBIX HCTOYHHUKOB BBIACIATH WH(OpMAIHIO,
KOTOpasi SIBJSIETCS MPOTUBOPEUNBOI HITM MOXKET OBITh HETOCTOBEPHOM;

UCTIONB30BaTh TPU BBHIMOJTHEHUH Y4YEOHBIX 33JaHUN HAYYHO-TIOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MaTE€pHalbl, PECYPChl CETU
WNuTtepHer, Bianerh mnpuéMamMu KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHuUs
nH(pOpMaIK U3 OJHOM 3HAKOBON CHCTEMBI B JIPYTYIO;

co3faBaTh COOCTBEHHbIE IUCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHMS,
0000611ast “HOOPMALIUIO U3 HECKOJBKUX UCTOUYHUKOB (PU3UYECKOTO COACPKaHUS, B
TOM  YWCIe MyOJNMYHO  TMPEACTaBIATH  PE3yJbTaThl  MPOSKTHOW  WIIH
UCCIIEIOBATENbCKOM 1€ATEIbHOCTH, IPU 3TOM I'PaMOTHO HUCIIOJIb30BATh N3YUEHHBIN
NMOHATUUHBIA  ammapar  Kypca  (U3WKHA, CONMPOBOXAATh  BBICTYILJICHUE
MIPE3CHTALIUEN;



P BBITIOJTHEHUH yY4E€OHBIX MPOEKTOB U HMCCIICIOBAHUN (PU3MUECKHUX MPOIECCOB
pacnpenensiaTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHU C ITOCTaBICHHBIMH
3a/layaMu, CJICAWTHh 3a BBIMTOJIHCHHEM IUTaHA JCUCTBUN M KOPPEKTUPOBATH €TO,
aJIickBaTHO OIICHMBATh COOCTBEHHBIM BKJIad B  JCATCIBHOCTh  TPYIIIBI,
BBICTpAaWBaTh KOMMYHHKAaTHBHOE B3aWMOJICHCTBHE, TIPOSBISAS TOTOBHOCTH
paspemarh KOHQIHKTHI.

K xonny oOyueHuss ¢ 9 knacce npenMeTHbIE pPE3yJbTaTbl HA YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh Y 00YYAIOIIUXCS YMEHUI:

UCITIOJIb30BAaTh MOHATHUSA (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHUS, HEBECOMOCTh U MEPErpy3KH, LIEHTP TAKECTHU, MEXaHUYECKUE BOJIHBI,
3BYK, HWH(Qpa3ByK M YJIbTPa3ByK, 3JIEKTPOMArHUTHBIE BOJHBI, PEHTIC€HOBCKOE
U3yYeHHE, IIKajla IEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JATbHO30PKOCTh, CHEKTPhl MCITyCKaHWs M MOIJIOLIEHUs, anb(a-, Oeta- U ramma-
U3ITyYEHHsI, U30TOIbI, sIIEpPHAs U TEPMOSAEPHAsl YHEPreTUKa) U CUMBOJUYECKUN
A3BIK (PU3UKHU IIPU PEUICHUU YYEOHBIX U IPAKTUYECKUX 3a/1aY;

YBEPEHHO  pa3iuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
IPSIMOJIMHEWHOE JIBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE JBUKEHUE,
CBOOOIHOE MaJ€HUE TeJ, IBHKEHUE [0 OKPY)KHOCTH, B3aUMOJIEHCTBHE TEl,
paBHOBECHE MAaTEpPUAIBHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koje0aTeNIbHOE  JIBW)KEHUE (FapMOHMYECKHME, 3aTyXalolllue, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJIHOBOE ABM)KEHHE (PacIpOCTPAHEHUE M OTpPaKEHUE
3ByKa, UHTepdepeHns U TUPPaKIUs BOJIH), MPSIMOJIUHENHOE PACIIPOCTPaHEHHE,
OTpa)XEHHE M IPEJIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTPAXCHHE CBETA,
pa3iokeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAJIBHBIX IIBETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IYy4YeHUs]) 1O ONHCAHMIO UX XapaKTepHbIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb — NPOSBICHHE  HM3YYEHHbIX  (U3MYECKUX  SIBJICHUH B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBJICHHUS B MPUPOJE: NPUIUBBI U
OTJIUBBI, ABWKeHUE IIaHeT COIHEYHON CHCTEMBI, PEAKTUBHOE JBHKEHHUE KMBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MJIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO HU3IyYEHHUIH,
€CTECTBEHHBII paJUOaKTUBHBIA (OH, KOCMHUYECKHE JyYd, pPaJUOaKTHUBHOE
U3JIyYeHHE NPHUPOJHBIX MHUHEPAIOB JEWCTBUE DPAJMOAKTHBHBIX H3JIy4EHHI Ha
OpraHM3M 4YeJIOBEKa), MPU 3TOM IEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA Te€N U (DU3UYECKUE SIBJICHUS, UCIOJIb3YS
¢usznyeckue BeNWYMHBI (CPelHAs W MTHOBEHHass CKOPOCTh Teja IpH



HEPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepPEMENIEHUE NPU PaBHOYCKOPEHHOM
OPSIMOJIMHEWMHOM  JIBMDKEHHM,  YIJIOBass  CKOPOCTh,  LIEHTPOCTPEMHTEIBHOE
YCKOPEHHE, CHJIa TPEHHUS, CHJIa YIPYTOCTH, CUJIA TSHKECTH, YCKOPEHHE CBOOOHOTO
NIAJICHUS, BEC TeJa, LEHTP TSHKECTU TBEPAOTO TENA, UMITYJIbC TEJa, UMITYJIbC CUIIBI,
MOMEHT CHJIbl, MEXaHUUYECKasl paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPTHS TENa,
MOJHSITOrO HaJl MOBEPXHOCTHIO 3€MJIM, MIOTEHIMATIbHAS SHEPTUS CKATON MPYKUHBI,
KHMHETHYECKasi JHEprus, IOJIHAs MEXaHW4YeCKas SHEprusi, MEpHoJ M YacToTa
Kosie0aHul, MepuoJ MaTEMATUYECKOTO U MPYKUHHOIO MasTHUKOB, JIMHA BOJIHBI,
I'POMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTENIb IIPEIOMIICHUSA
Cpelpl), IMpU ONHMCAHWM MPABUIBHO TPAKTOBAaTh  (PU3NYECKUH  CMBICI
UCTIONIb3YEMBIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3UYECKUX BETHYHH,
HaXOAUTh (HOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BETUYHMHY C JAPYTUMHU
BEJIMYMHAMU, CTPOUTH I'paUKHU U3YyUEHHBIX 3aBUCUMOCTEN (PU3UYECKUX BEJINYMH;

XapaKkTepu30BaTh CBONCTBA Ted, (U3MUECKHUE SBJICHHUS U IPOLECCHI,
UCIIOJIb3Ysl 3AKOH COXPAHEHUsl SHEPrUH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CHUJI, MPUHLMI OTHOCUTENbHOCTH ['anmunesi, 3akoHsl HbIOTOHA,
3aKOH COXpAHEHUs MMIYJbCa, TEOPEMY O KMHETUYECKOM SHEpPruM, 3akoH ['yka,
3aKOH bepHyim, 3aKOHBI OTpa)keHUs U MPEIOMIIEHMs CBeTa, (OpMYTy TOHKOM
JIMH3BI, TUIAHETAPHYIO MOJEINIb AaTOMA, HYKJIOHHYIO MOJIETb ATOMHOTO S1pa, 3aKOHBI
COXpaHEHUs 3apsI0BOIO0 U MACCOBOIO YHCEN IPH SAEPHBIX PEAKIMAX, IPH ITOM
pasnuyaTh CIIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0 MAaTEMATUYECKOE BHIPAXKECHHUE;

CTPOUTHh (PU3UUECKHE MOJEIU PEAJbHBIX OOBEKTOB, MPOLIECCOB U SIBJICHUH,
BBIIETISATh IIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOWCTBA OOBEKTOB,
IPOLECCOB, SIBICHUN, NPUMEHATh (PUINUYECKUE MOJEIH I OOBICHEHUsS
(U3MYECKUX MPOILIECCOB U PEIIEHUs YUEeOHBIX 3a/1a4;

OOBSACHATH (PU3NYECKUE SIBJICHMS, MPOLIECCHl U CBOMCTBA TE€J, B TOM YHUCIE B
KOHTEKCTE€ CHUTyallMil MpPaKkTUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KayeCTBEHHbIE 3a/ayd, B TOM 4HCIE TpeOyrolMe YHUCICHHOIO OLEHUBAHUS
XapaKTEPHBIX 3HAYCHUN (PU3NYECKHX BEJIUYMH, MIPU STOM BBIOMpATH aJ€KBATHYIO
(U3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CIEICTBEHHbIE CBA3M U BBICTPAUBATH
JIOTUYECKYIO0 LEMOYKY pACCYXAEHUM M3 2—3 IIaroB ¢ OMOpPOM Ha M3YYCHHBIE
CBOMCTBA (PU3MUECKUX SIBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIENH;

YBEPEHHO pelaTh pacyE€THBIE 3aJjaud [0 U3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOMpAsl aJeKBATHYIO (PU3UYECKYIO MOJIETb, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI, CBA3BIBAIOIINX (PU3NYECKHUE BEIMYMHBI, 3alIMCHIBATh KPATKOE YCIOBHUE U
pa3BEPHYTOE pELICHHE 3aJaud, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIC
JaHHble, OOOCHOBBIBATH BBIOOP METOJA pELIEHUS 3aJauyd, HCIOJIb30BaTh
CIPABOYHBIE JAaHHbIEC, IPUMEHATh METO/bl aHAIN3a Pa3MEPHOCTEM, HUCIOIb30BATh
rpaguueckue  METOAbl  pEelIeHUs  3aJad, OPOBOJUTH  MaTeMaTHYECKUE



npeoOpa3oBaHus U pacy€Thl, OLEHUBATh PEATHUCTUYHOCTh MOJYYEHHOTO 3HAUYCHUS
bu3nyecKoil BENTUYMHBI M ONPEACNATh Pa3MEPHOCTh (DU3MUECKON BEIUYUHBI,
MOJIyYEHHOW MPU PEIICHUN 33]1a4U;

pacrno3HaBaTb MPOOJEMBI, KOTOPbIE MOYKHO PpEUIMTh MpPU OMOUIU
(¢u3nYeCKuX METOAOB, M NpejiaraTb OPUEHTHUPOBOYHBIA CIOCOO peUIeHMs], B
ONMCAHUM  HWCCJIEJOBAHMS  PACHO3HAaBaThb  NPOBEPAEMOE  MPEIIOJIOKEHUE
(rumoTe3y), OLIEHWBATh MPABUIBHOCTh MOPSAKA MPOBEACHUS HCCIEHOBaHUS,
UHTEPIIPETUPOBATH MOIYYECHHBIN pe3yNbTar;

IPOBOAUTD OMBITHI [0 HAOIIOACHUIO (PU3NUECKUX SBICHUM WM (PU3NYECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPIUH,
3aKOHA COXPaHEHWs MMITyJIbCa, JEUCTBUE 3aKOHA BepHY/UIM M BO3HHKHOBEHUE
NOABEMHOM CWJIBI KpbUIA, 3aBUCUMOCTh IE€pUOAA KOJIEOAHWUH NPYKUHHOTO
MasiTHUKa OT MacCchl Ipy3a U JKECTKOCTH MPYXUHBI M HE3aBUCHUMOCTb OT
aMIUIUTYIbl MajbIX KoJieOaHWH, MNPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
pa3noKeHne Oenoro CBeTa B CIEKTP, U3YUEHHE CBOWCTB M300paKEHUS B MIOCKOM
3epKajie U CBOMCTB M300paKeHHS MpeIMeTa B cOOMparolel JIMH3e, HAOII0eHUE
CIUIOLIHBIX M JIMHEHYATBIX CIIEKTPOB U3Iy4YeHHUs): (DOPMYIUPOBATh MPOBEPSIEMOE
OpeanoyiokeHne  (TUIoTe3y) O  BO3MOXKHBIX — pe3ysibTaTax  HaOJIIOJCHMH,
CaMOCTOSITENILHO cOOMpaTh YCTaHOBKY M3 M30BITOYHOrO Habopa 00OpyIoBaHMS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOJUTH NPH HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaAeIss
CpEHEE 3HAYCHUE U3MEPSIEMOM BEIMYHMHBI M ONPENENsis IOIPELIHOCTH
pe3yJIbTaTOB NPSMBIX HU3MEPEHUH, OOOCHOBBIBaTH BBIOOpP cHocoba H3MEpEHHUs
(M3MepUTENBHHOTO MPUOOpa);

MPOBOJUTH KOCBEHHBIE U3MEPEHHUS (PU3UUECKUX BETUUYUH (CPEIHSs] CKOPOCTh
U YCKOpPEHHE Tella MPU PABHOYCKOPEHHOM JBUYKEHUHU, YCKOPEHHE CBOOOIHOTO
najieHus, KECTKOCTb  MPYXKUHBL, KOA(QOUIMEHT TPEHUS  CKOJBXKEHHUS,
MEXaHMYeCKas pabora M  MOIIHOCTh, YacToTa H IEpHoJ  KojcOaHui
MaT€MaTUYeCKOro M  NPYKUHHOTO  MAasTHUKOB, (OKYCHOE  paccTOsHue
coOuparomiedl JUH3bI W €€ ONTUYecKas CHiIa, pPaAUOaKTUBHBIA (OH) C
WCIIOJIb30BAaHUEM aHAJIOTOBBIX W LU(POBBIX MNPUOOPOB: OOOCHOBHIBATH BBIOOP
METOJla HW3MEpEHUs, IUIAHUPOBAaThb M3MEPEHUs, CaMOCTOATEIbHO COOMpaTh
OKCINEPUMEHTAJIbHYIO  YCTAaHOBKY,  BBIUMCIATH  3HAYCHHE  BEJIMYUHBI U
aHAJIM3UPOBATh IMOJTYUYEHHBIE PE3YNbTAaThl, OLIEHUBASI MOTPEIIHOCTh PE3YJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH AKCIEPUMEHTAJIbHbIE UCCIIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX
BEJMYMH (3aBUCUMOCTh IIyTH OT BPEMEHHU NPU PAaBHOYCKOPEHHOM JBHXEHHH O€3
HAYaJbHOM CKOpPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHUS OT CHJIbI
HOPMAJILHOTO JaBJI€HUs, MepuoAa KoJieOaHUH MaTEeMaTHYECKOro MAasiTHUKAa OT



JUIMHBI HUTH, OMpPEJEICHUE YCKOPEHHUS CBOOOIHOTO TMAJCHUS, HCCIIECIOBaHUE
W3MCHEHUS BEJIMYMHBI M HAMpaBJIEHUS WHIAYKIIMOHHOTO TOKAa, 3aBHCHUMOCTH yTiia
OTpaXEHUs CBETa OT yrja NaJeHus, yria NpeJOMJIEHUS OT YIUIa MaJCHHS
CBETOBOTO JIy4ya, HCCJEJOBAHME TPEKOB: HU3MEPEHUE OSHEPIMH YACTHUIIBI I10
TOpMO3HOMY MyTH (110 QoTorpadusm)): COBMECTHO C yuuTesieM (PopMyIupoBaTh
3a/layy M TUIIOTE3y MCCIEIOBAaHUs, CAMOCTOSITENBHO IJIAHUPOBATh MCCIIEJOBAHUE,
CaMOCTOATEJIBHO COOMpATh 3KCIEPUMEHTAIBHYIO YCTAaHOBKY, IPEICTABIATH
MOJIyYCHHBIE 3aBUCUMOCTH (U3MUYECKUX BEIMYUH B BUJE TaONHIl U TpaduKOB,
OILICHMBATh MOTPEIIHOCTH, JIeJIaTh BHIBOJBI MO pe3yJIbTaTaM UCCIIEeI0BAHNUS;

coOIoaTh MpaBwiia Oe3omacHoro Tpylaa mnpu padote ¢ 1abOpaTOpHBIM
000pyIOBaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICUCTBUS U3YYCHHBIX MTPHUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTHYECKUX MPOIECCOB C OMOPOM HAa MX OMHcaHus (B TOM
YHCJIe: CHUIOMETp, JTATYUKU TIOJIOKEHHUS, PACCTOSHUA M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, MEpPUCKON, (HOoToammapaT, MHUKPOCKOI, TEJIECKON, ONTHYECKHE
CBETOBOJIbI, CHEKTPOCKOI, JO3UMETP, Kamepa BuibcoHa), MCHOJIb3ys 3HAHUS O
CBOMCTBax (PU3MYECKUX SIBJICHUU U HEOOXOIUMBbIE (PU3NUECKUE 3aKOHOMEPHOCTH,
UCIIOJIb30BAaTh CXEMBbl M CXEMAaTHUYHbIE PUCYHKH W3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, HU3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX MPOIECCOB TMpHU
pelieHnd y4eOHO-TIPaKTUYECKUX 3a/lady, ONTHUYECKUE CXEMbl IS TMOCTPOCHUS
M300paKEHUM B TJIOCKOM 3€pKajie ¥ COOUparonieit JINH3E,

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW >KU3HH JJIA OOecCriedeHUs
0e30macHOCTH TIPU OOpaIlleHuH C MPUOOpaMU W TEXHUUYECKHUMH YCTPOUCTBAMH,
COXpaHEHHUs! 370pOBbS U COONIOACHUS HOPM 3SKOJOTUYECKOrO TOBEACHHUS B
OKpYKaIOIIEN CpeIE;

OCYIIECTBJIAThH MOUCK UHMOpMaIuu Gu3nyeckoro cojepxanus B utepHere,
CaMOCTOATENLHO (HOPMYITUPYS TOMCKOBBIN 3aMpOC, HAXOJUTh MYTH OIPEACICHUS
JIOCTOBEPHOCTH MOJYYEHHONM HH(POPMALMK HAa OCHOBE HUMEIOLIMXCS 3HAHUA U
JIOTIOJTHUTEIHbHBIX UCTOYHUKOB,;

WCIIOJIB30BaTh TPHU BBHITIOTHEHUM YYEOHBIX 3aJaHUN HaydHO-TIOMYJISPHYIO
JUTEPATypy (PU3NYEcKOro coaeprKaHus, CIPaBOUYHbIE MaTEpPHAIbI, PECYPChl CETU
WNuTepHeT, BianeTb npuéMamMu KOHCIEKTUPOBAHUS TEKCTa, MpPeoOpa3oBaHUs
nH(pOpMaIKU U3 OJTHOM 3HAKOBOW CHUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE
uH(OpPMAITUU U3 HECKOJIBKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MIPEICTABIIATh PE3YyIbTAThl MPOSKTHON MM MCCIIEIOBATEIBCKON AEATEIHPHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh W3YYCHHBIN IOHSATUWHBIM ammapar u3y4aemMoro



pa3gena (U3MKKM W COMPOBOXKIATh BBICTYIUIGHHWE IMIpE3EHTAale ¢ Yy4EToM
0COOEHHOCTEN ayIMTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE



8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bceero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3pgen 1. TensioBbIe IBJICHUS
11 CrtpoeHue u cBOWCTBA BELIECTBA 4
1.2 TennoBbie porecchl 39 1 9
Hroro mo pazueny 43
Pasznen 2. diiekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
21 DNEKTpUYECKHE 3apsabl. 3apsHKCHHBIC Tea 11 5
' Y UX B3aUMOJICUCTBHUS
2.2 [TocTOSIHHBIH IEKTPHUECKUI TOK 32 9
2.3 MaruuTHEbI€ SIBJIEHUS 4
2.4 DNeKTpOMarHuTHas MHIAYKINS 1 1
2.5 CBeTOBEIE SIBICHUS 18 1
Hroro no pazgeny 75
Pa3pnen 3. KBanToBble ABJIEHUA
3.1 [TmaneTapHast MosIeNb aTOMa 0
3.2 AToMHOE SpO. 2 0
HToro 8
Pa3nen 4. [loBTOopuTeIbHO-00001IAI0IINIT MOAYJIb
4.1 [ToBTOpHUTENTHEHO-0000IIAIOIIHI MOTYITH 10




Hroro no pazaeny

10

Pa3pen 1. HazBanue

Hroro 0
Haszpanue monyJis
OBILIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 136 26




9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUA
MexaHn4YecKoe IBI)KEHUE B CITIOCOOBI €ro
1.1 34 1 4
OTIMICAHHUS
1.2 BsaumopelictBue Ten 25
1.3 3aKOHBI COXPAHEHUS 23 2
Hroro mo pazmeny 82
Pa3nen 2. Mexanuyeckue KoJjie0aHUS U BOJHBI
2.1 Mexannueckue KoneOaHus 10 3.5
2.2 MexaHnuecknue BOJIHBI. 3BYK 8 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JIEKTPOMAIrHUTHBIC BOJIHBI

DJIEKTPOMArHuTHOE MOJE U

3.1 2
AJIEKTPOMATrHUTHBIE BOJTHBI
HWroro no pazneny 2
Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 4
4.2 JIuH3b1 U onTUYECKUE IPUOOPHI
4.3 Paznoxxenne 6em0ro cBeTa B CIEKTP 2




Hroro mo pazneny 10
Pa3gen 5. KBanToBbIe IBJIeHUSA
5.1 Hcnyckanue v morioiieHne cBeTa aroMoM 2 1
5.2 CtpoeHune aTOMHOTO spa 2
5.3 SnepHble peakuuu 3
Hroro no pazneny 7
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0 NI MOYJIb
6.1 MexaHnudeckue siBJIeHUS (TOBTOPUTEIBLHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEeKTPOMArHUTHBIE SIBIICHUS 3 L
' (mOBTOPUTENBHO-0000IAOIIINI MOYIIb)
6.4 CaeTtoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IIAIOIUI MOTYIIb)
6.5 [ToBTOpUTENHEHO-0000IIAIOIINN MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 26.5







HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE

Ne Hara undgpoBbie

Tema ypoka Konrtpoabnbsie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI
pecypcsl

®dusuka — HayKa o0 npupoje. ABiaeHus 1

PUPOJIbI

®usnuecKue ABICHUS 1

dusnyecKkue BeMYruHbl. Pa3MepHOCTD.

Owusnueckue npudopsl. [lorpemuoctu npu 1

IPSIMBIX U3MEPEHUAX

Vpok-uccnenosanue "M3mepenue

JIMHENHBIX pa3MEpPOB TEI U MPOMEKYTKOB 1 1

BpeMeHH"

JlaGopatopHas pabota "H3mepenue 1 1

00BEMa )KUIKOCTH U TBEPIOTO Tena"

JlaGopaTtopHas pabora "Onpeznenenue 1 1

pa3MepoB MaJibIx Ted. Metoa psanoB"

Mertobpl HaydyHOTO nO3HaHMs. Onucanue

(bu3NYECKUX SIBICHUHN C TTOMOILBIO 1

Mozenen

VYpok-uccnenosanue "IIposepka

TUIIOTE3bI: JATBHOCTD MOJIETA IIAPHKA, 1 1

MYIEHHOTO TOPU30HTANIbHO, TEM OO0JIbIIIE,

4yeM OOoJIbIIe BhICOTA IMycKa"

Crpoenue BemiectBa. ONbITHI, 1




JOKa3bIBAOIHUE JUCKPETHOC CTPOCHUC
BE€IICCTBA

10

11

12

JlaboparopHas pabota "OrneHka guaMerpa
aToOMa METOJIOM PSIOB (C UCTIOIB30BAHUEM
dororpadwuii)"

Ypok-uccinenosanue "HabmroneHue
TEIUIOBOTO paciIupeHus ra3oB. ONbITHI MO
0OHApPY>KEHUIO JEHCTBUS CUJT
MOJIEKYJISIPHOTO IPUTSKEHUS"

JBuxenue yactui Beuiecta. quddysus.
bpoyHoBckoe nBr)eHHE

13

VYpoxk-uccnenosanue "Halmronenue u
00BsICHEHUE OPOYHOBCKOTO JIBHIKCHHSI U

mubdy3un"

14

15

16

B3anMoelicTBre 4acTHI] BEIIECTBA:
MPUTSHKEHUE U OTTAJKUBAHUE
ArperatHble COCTOSIHUSI BEILIECTBA.
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
BOJIBI

Mexanunyeckoe npuxenue. [1yTp,
TPaeKTOpHs, IEPEMELLIEHUE

17

PaBHOMEpHOE U HEpABHOMEPHOE
nBuxkeHne. CKopocThb

18

19

HaxosieHre ckopoCcTH, MyTH U BPEMEHH
TP PABHOMEPHOM IIPSIMOJINHEMHOM
JABHUKCHUUN

JlaGopatopHas pabota "Onpeznenenue
CKOPOCTH PaBHOMEPHOTO ABUXKEHUs"




I'paduku npsAMOTHMHEHHOTO PABHOMEPHOTO

20
JIBUKCHUS

21 Pemenue 3amau no reme "Pacuer cpenneit
ckopoctH"
JlaGopaTopHnas pabota "Onpeznenenue

22 CpPEIHEH CKOPOCTH CKOJIBKEHHS OpycKa
WJIM 1IapUKa 110 HAKJIIOHHOM miockocTy"”

93 OtHOCUTENBHOCTH ABMKEHUA. ClokeHue
CKOPOCTEH Mpu napaieIbHOM JABHKEHUU
[Tonyuenue u ananus rpaukoB

24 3aBUCHUMOCTH TIYTH ¥ CKOPOCTHU JABMKCHUS
OT BpEeMEHH
Pemenue rpaduueckux 3agad no reme

25 "Mexanuka. PaBHomepHOe
NpsIMOJIMHEIHOE ABMKEeHne"

26 SIBneHne nHEepUMH. 3aKOH HHEPLIUU
B3aumoelicTBue TN Kak MpUYMHA

97 M3MEHEHUs CKopocTh. Macca Tena Kak
Mepa HHEPTHOCTH TeJia TPH
MOCTYMATENbHOM JIBUKEHUU

28 Vpok-uccnenopanue "CpaBHEHHE MaCC IO
B3anMMOJIEHCTBHIO TET"

29 IImoTHOCTH BemecTBa

30 JlabopaTtopHast pabora "Onpenenenue
IJIOTHOCTHU TBEPJIOTO Tesa"

31 Pemenne 3amgau no reme "Macca Tena.
II;moTHOCTE BemecTna"

32 Cwmecu u crnaBel. [loBepxHOCTHAs U




JIMHENHAS TUIOTHOCTD

[ToaroroBka Kk KOHTPOJILHOU paboTe 1Mo
teMe "®u3nka — HayKa o MPUpPoO/Ie.

33 [TepBOHaUYaNBbHBIE CBEICHUS 00 AaTOMHO-
MOJIEKYJISIPHOM CTPOECHUHU BELIECTBA.
Mexanuka"

KoHnTtposbHas padota mo teme "dusuka —

34 Hayka o npupoze. IleppoHaqasibHbIe
CBE/ICHUS 00 aTOMHO-MOJICKYJISIPHOM
CTpOEHMHU BelllecTBa. MexaHuka"

35 Cuna. SIBnenue Tsrorenus. Cuiia TsSKeCTu

36 N3o06paxkenue cui. Pemenue 3agay no
teme "OnpeaeseHue CUibl TKEeCTH"

37 Cuna ynpyroctu. 3akoH ['yka

38 Bec tena. U3mepenue cuit. Jlunamomerp
VYpoxk-uccnenosanue "Habnronenue

39 U3MEHEHHS CKOPOCTH TIPH
B3aUMOJEHCTBUH TEI"

40 Pemenune 3anau no reme "Cuia ynpyrocTtu.
Bec rena"

JlaGopatopHas pabota "OnbITHI,

41 JEMOHCTPUPYIOIINE 3aBUCUMOCTh
pactsbkeHus (1eopMann) NpyKUHbI OT
IIPUIIOKEHHOM CHIbI"

42 Cuna tpenus

43 CrnosxeHnue cuil. PaBHozielcTBYOIIAs cuila

44 Pemenue 3anau no teme "CnoxxeHue cui.

PaBHoaeiicTBytomas cuia”




Pemenne 3agaug mo reme "B3aumoneicreue

45 ten. Cuiel B MeXaHuke"
Pemenne 3agau no reme "Cua tpenus".

16 Ypok-uccienoBaHue 1o TeMe
"HccnenoBaHue 3aBUCUMOCTH CHUJIBI
TPEHMSI OT ILIOIAN CONPUKOCHOBEHUS"
JlaboparopHnas pabota "OnbITHI,
JIEMOHCTPHUPYIOLINE 3aBUCUMOCTh CHJIBI

47 TPEHHS CKOJIbKEHUS OT CHJIbI IaBJIICHUS U
XapakTepa COIPHUKACAIOIINXCS
noBepxHocTen"

48 Pemenne 3agaud mo reMme "B3aumoneictsue
ten. Cumsl B Mexanuke"

49 KonTponbnas pabota mo Teme
"B3zaumMonencTBue Tea"

50 JlaBiieHre TBEPIBIX TEI

51 Ypok-skcniepumeHT "CrnocoOsl
oTpesieNieH s AaBJIeHUs TBEPIOTO Tena"

59 VYpok-uccnenosanue "3aBUCUMOCTh
JIaBJIEHUs ra3a oT TeMIepaTypsl”

53 JlaBnenune KUAKOCTEH 1 ra30B. 3aKOH
[Tackainsa

54 [IHeBMaTn4eckue ycTponcTBa

55 3aBUCHMOCTb JIaBJICHUS KHJIKOCTH OT
TITyOUHBI

56 I'unpocraTtnyeckuii napanoke

57 Ypok-nipoekT "M3ydeHne cooomarnmxcs

cocyaoB"




Ypoxk-koudepenuus "[ mapaparnueckue

58 "
MEXaHU3MbI

59 Hcnonb30BaHne BHICOKHMX JABJICHUN B
COBPEMEHHBIX TEXHOJIOTHUSX

60 Pemenwne 3agau o teme "JlaBnenue
KAIKOCTH"

61 ATtmochepa 3eMin 1 IPUIHUHBL e
CYLIECTBOBaHMS

62 Ypoxk-uccnenosanue "[IposiBienune
JeicTBUsL aTMOC(EpPHOTO AaBICHHS"

63 N3mepenue atmochepHOro aBieHuUs.
OmnsiT Toppuuenau
3aBUCUMOCTBH aTMOC(EPHOTO TaBJICHHUS OT

64 BBICOTHI HaJl ypoBHEM Mops. [Tpubopsr st
U3MEpEeHUs aTMOC(EepHOro 1aBiIeHUs

65 bapomerp-anepous. AtmocgepHoe
JTaBJICHUE Ha Pa3IMYHBIX BHICOTAX

66 BrrTankusaronias cuina. 3akoH Apxumena

67 Pemenne 3amaa mo teme "3akoH
Apxumena"
Ypok-uccnenoBasue

68 "DKCcIepuMEHTaIBbHOE OOHAPYKEHNE
NEeNCTBUS )KUJIKOCTH U ra3a Ha
MOTPY>KEHHOE B HUX TeNo"
JlaGopatopHas pabota "OnpezneneHue

69 BBITAJIKUBAIOLIEH CHJIBI, JEMCTBYIOLIEN Ha

TEJI0, MOTPYKEHHOE B KUJIKOCThH"

70

IInaBanue Ten




JlaboparopHnas pabota "Hccienoanue

71 3aBHCUMOCTH Beca TeJia B BOJIe OT 00beMa
MOTPYKEHHOU B KUIKOCTh YacTH Tesa"

72 BosnyxomnaBanue. [inaBanue cynos

73 Penrtenue 3amad mo teMe "3akoH
Apxumena. YcioBus riaBaHus teua"
Pemenue 3agau mo treme "JleicTBue

74 YKUJKOCTHU U Ta3a Ha OTPY>KEHHOE B HUX
Teno"
Ypok-nipoekT "KoHCTpyrpoBaHue

75 apeoMeTpa WM JIOJAKU U OTpeIeTICHUE
rpy30MoabEMHOCTH"
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

76 teMme "JlaBieHne TBEpAbIX TN, KUAKOCTEN
1 Ta3oB"

77 KonrtponsHas padora no reme "JlaBneHue
TBEPJBIX TeN, )KUIKOCTEN U ra3oB"

78 Mexanunueckasi pabota

79 MomHocTb

80 Pemenue 3ama4d Ha onpeneneHue paboOTh U
MOIIIHOCTHU

81 PaGota cuibl TSKECTH M CUITBI TPEHUS

82 Pemenue 3amau o Teme "Pabora cuiibt
TSYKECTU U CUJIbI TpeHUs"

83 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH,
pa3BUBAEMOM MPHU MOIBEME O JeCTHHIIE"

84 [IpocThie MeXaHU3MBI

85 MowmenT cuibl. [IpaBuino MoMeHTOB




JlaboparopHas pabota "M3ydeHnue npaBuia

86 pblyara JJisi MOJIBUXKHOTO U HETMIOABHKHOTO
0J10K0B"

87 "30510TOE MIPaBMIIO" MEXaHUKHU

88 VYpoxk-npoekt "[IpoekTupoBanue
MOJIMCIIACTOB C 33JJaHHBIMU TTapaMeTpaMu”
Ypoxk-koudepenuus "[IpocTsie

89 MEXaHU3MBI B OBITY, TEXHUKE, JKUBBIX
opranusmax"

90 KoaddunmenT nonesznoro neicTBus
MPOCTBIX MEXaHU3MOB
JlaboparopHnas pabota "Onpenenenue

91 KII/] moaBM)KHOTO M HEIIOABIKHOTO
0s10k0B"

92 Mexannueckas sHeprusi. Kunernueckas u
MOTEHIIMaIbHAs SHEePTUs

93 3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPTUU
VYpok-3KcnepuMeHT "IKCnepUMEHTAIbHOE

94 orpeielieHue N3MEHEHUST KHHETHIEeCKOH 1
MOTCHIINATHHON YHEPTHH MPU CKATHIBAHUN
TeJla M0 HaKJIOHHOM MIOCKOCTH"

95 [ToaroroBka Kk KOHTPOIBHOM paboTe MO
teme "Pabota u MOImHOCTh. DHEeprus"

96 KonTponbhas pabota no reme "Pabota u
MOIIHOCTb. DHEprus"

97 Pabora ¢ Tekcramu 1o Teme

"MexaHn4eckoe ABrKeHue"




98 Pabora ¢ TekcTamu o Teme "CtpoeHue 1
BelecTna"”
99 Pabora ¢ Tekctamu o Teme "Cuiibl B 1
npupoze"
100 Pa.f‘SOTa ¢ TEKCTaMH 110 TeiMe "JlaBneHue 1
TBEPABIX TEJ, )KUIKOCTEH U ra3oB"
101 Pabora ¢ Texkcramu no Teme "Dueprus’ 1
102 Pa6ota c Texcramu 1o Teme "IIpocThie 1
MEXaHU3MBI'"
OBIIEE KOJIMYECTBO YACOB I10 102 93

[MTPOT'PAMME




8 KVIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoabnbie  Ipakriieckue fl[SY‘IeHI/Iﬂ :)Iﬁl?al;osaTeanme
padoThbI padoThI pecypen
OcHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KMHETUYECKOW TEOPUU U UX OIBITHHIE 1
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mojenu TBEpAOro, JKUAKOTO U 1
ra3000pa3HOro COCTOSTHUH BEIIeCTBA
Ypok-konpepennus "Kpucrannnueckue u
4 amopdusle Tena. I'paden. [Tonyuenue 1
HCKYCCTBEHHBIX aJIMa30B"
5 CmaunBaHue U KallWJUISIPHOCTb. 1
[ToBEepXHOCTHOE HATSKEHUE
TennoBoe pacmIMpeHne U cxaTue
Tennosoe nemwxkenue. Temmeparypa 1
TemmnepaTypHbIe Kbl
9 BHyTpeHHsIst 3Heprus u crnocoosl eé 1
WU3MEHEHUs
10 Buapr Teronepenaun. TernmonpoBOIHOCTb. 1
11 Buast Tennonepenaun. Konekuusi. 1
N3ny4enue.
Ypoxk-kordpepenuus "McnonbzoBanue
12 TEIUIOBBIX CBOMCTB BEIIECTB U MATEPUAIIOB B 1

LeIsiX dHeprocoepexeHus"




13

Ypok-koHpepennus "Vcnons3oBanne
TEIUIOBBIX CBOMCTB BEILIECTB U MAaTepUAJIOB B
HEeJsX SHeprocoepekeHus"

14

15

16

17

JlaboparopHas pabota "Habmonenue 3a
OCTBIBAHHUEM BOBI"

VYpoxk-uccinenosanue "[IpoBepka runoresbl
JUHEHHON 3aBUCUMOCTH JUIUHBI CTOJIONKA
KHUJIKOCTH B TEPMOMETPUIECKOI TPYOKE OT
TeMneparypol"

YpaBHEHHE TEILIOBOTO OalaHca.
TennooOMeH U TEIUIOBOE paBHOBECHE. 3aKOH
Hrrorona—Puxmana

JlaGopaTtopHnas padota "HcciaenoBanue
SBIIEHUS TETIOOOMEHA MPU CMENIMBaHUN
XOJIOAHOU U ropsue BoAbI"

18

Pemenue 3amau no reme "TermioooMeH u
TEIJIOBOE paBHOBecHE"

19

20

21

JlaGopatopHas pabota "Onpeznenenue
YIIENBHOM TETIOEMKOCTH METAJUTMYECKOTO
nuIMHapa"

[InaBnenue u oTBepeBaHNE
KPUCTAJNTNYECKUX BELIECTB. Y IebHas
TEIUIOTA TUIABJICHHUS

Pemenne 3amad mo teme "[InaBneHue u
OTBCPACBAHUC KPUCTAJUIMYCCKUX Ten"

22

JlaGopaTtopHnast pabota "Onpenenenue
YAEIbHOM TEIJIOTHI TUIaBIEHUS Jibaa"

23

VYpok-uccnenosanue "CpaBHEHUE POLIECCOB




MJIaBJICHUS KPUCTAJUIMUECKUX TE U
pa3MsArdeHus Mpyu HarpeBaHUU aMOp(HBIX

TCII

[TapooOpazoBanue u KOHIEHCALIMSL.

24 Hcnapenue
Kunenue. Y nennHas Tenora

o5 napooopa3oBaHus. 3aBUCUMOCTh
TEMIIEPATYPHI KUTICHUS OT aTMoc(hepHOTro
JIaBJICHUS

26 Pemenne 3amgaud mo reme "[lapooOpa3zoBanue
" KuieHue"
VYpoxk-uccnenoranue "OO0bsicHEHNE

27 3aBUCHUMOCTH TeMIIepaTypbl KUIIEHUS OT
IaBIeHUS"

28 HacpimeHHbIil 1 HEHACBHIEHHBINA Map.
BiraxxHoCTh BO311yXa
BnaxxHocTh BO3/1yXa U €€ U3MEpEeHHUe.

29 JlaGopatopHas pabota "Onpeznenenue
OTHOCHUTEIILHOM BIAXKHOCTU BO3ayXa"

30 Pemenue 3amau nmo treme "BiaxHocTs"
Pemenue 3aga4 v aHanu3 CUTyaIuu,

31 CBSI3aHHBIX C SBJICHUSIMHU HCITAPCHUS H
KOHJICHCAIlH

39 DHeprus TOMIMBA. Y IelbHas TeroTa
CropaHus

33 JlaGopatopHas pabora:" Onpenenenne KIT/{
HarpesaTesns"

34 [TpuHIIUTIBI paOOTHI TEMJIOBBIX ABUTATEIICH




[TapoBast TypOuHa. JIBuraresb BHyTPEHHETO

35
CropaHus

36 KIIJI TermioBoro ABuraTelis

37 Ypok-koHpepenius "TemmoBbie 1BUTaTEIN
1 3aluTa OKpysXaroieu cpeab”

38 TemnoBble MOTEPH B TEIIOCETIX

39 3aKOH COXpaHEeHHsI U IPEBPAICHHS] SHEPTUU
B MEXaHMYECKUX M TEIJIOBBIX Mpolieccax
[ToaroroBka Kk KOHTPOJILHOU paboTe MO TEME

40 "Temnosie siBiicHUs. MI3MeHeHne
arperaTHbIX COCTOSIHMI BemecTna'
KonTtponsHast pabora o Teme "TemmoBbie

41 saBJeHUs. MI3MeHeHne arperaTHbIX
COCTOSIHH BemiecTa"

4 O6o06matomiee moBTopenue ( B hopme
3a4era)

43 O6o6maromiee nosropenue ( B popme
3aueTa)

44 DnekTpusanus Tei. [[Ba pona 3apsioB
VYpoxk-uccnenosanue "HccnegoBanue

45 CHOCO0OB Pa3IMYHbBIX BEIIECTB
Ha’JIEKTPU30BBIBATHCS"

46 B3aumoseiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona
OnekTpuyeckoe nosie. Hanpsok€HHOCTH

47 anekTpudeckoro moss. [IpuHnmmn
CYNEPNO3UIMU NEKTPUUECKUX TTOJIEIT

48 Hocurenn snekTpuyeckux 3apsioB.




DneMeHTapHblIi 3apsia. CTpoeHue aroma

49 JIMCKPETHOCTb 3JIEKTPUUECKOr0 3apsiia

50 3aK0oH COXpaHEHUs AIEKTPUIECKOro 3apsiaa 1

51 [IpoBOAHMKH, AUDIIEKTPUKU U 1
MOJTYIIPOBOTHUKHI

59 Ypok-koHpepeHIus "IIeKTpU3ams B 1
IOBCEIHEBHOU KU3HUA"

53 Pemenue 3anay no Teme "3aKoH COXpaHEHUSI 1
ANEKTPUIECKOTO 3apsiaa

54 OnekTpuueckuil Tok. lctouHuku 1
AIIEKTPUYECKOTO TOKA
VYpoxk-uccnenosanue "MccienoBanue

55 JENCTBUS 2JIEKTPUUECKOT0 MO Ha 1
IIPOBOJAHMKY U TUIEKTPUKH"

56 DJEeKTPUIECKUN TOK B MeTaJIaxX 1

57 DNEKTPUYECKUN TOK B )KUJIKOCTSIX U ra3ax 1

58 DneKTpuyecKas 1ernb 1

59 Cuna Toka. Ammepmerp 1

60 DnexTpuueckoe HanpsbkeHue. Bonstmerp 1
JlaGopaTtopnas padora "COopka u

61 WCIIBITAaHUE DIEKTPUUECKON LIETIH 1
ITOCTOSTHHOT'O TOKa"

62 3aBUCUMOCTh CUJIBI TOKA OT HAINPSDKEHUS. 1
3akon Oma [y y9acTka 1enu
JlaGopatopHas pabota "HccnenoBanue

63 3aBHCUMOCTH CUJIBI TOKA, IPOTEKAIOIIETO 1

4epe3 pe3ucTop, OT HANPSHKCHUS Ha




pe3UCTOpe U CONMPOTUBIIECHUS pe3ucTopa”

64

65

DJIEKTPUUYECKOE COMPOTUBJICHUE. Y IE€TBbHOE
COIPOTHBIIEHUE

JlaGopaTtopHnas pabora "Onpeznenenue
YIIEINBHOTO COMPOTUBIICHHS TPOBOTHUKA"

66

Pemienue 3amgau no teme "DieKTprUEcKoe
COINPOTHUBIIEHUE. Y IeIbHOE CONIPOTUBIIEHUE"

67

68

Pemenue 3amau o teme "3akoH Oma"

IlocnenoBarenbHOE K napauiCJIibHOC
COCIUMHCHUA ITIPOBOAHHUKOB

69

JlaboparopHas padota "IIpoBepka npasuia
CJI0’KEHHUSI HANPSKEHUN NTpU
MOCJIEZI0BATEILHOM COEIMHEHUU JIBYX
pe3ucTopos"

70

71

72

Pemenue 3agad mo reme
"ITocnenoBarenbHOE U MapaICIbHOE
COCTMHEHUS TTPOBOTHUKOB"

JlaboparopHas paboTta "IIpoBepka npaBuna
JUTSL CUJIBI TOKA TIPY TapasuieIbHOM
COEIMHEHUH PE3UCTOPOB"

Pemenue 3a1au Ha npumMeHeHne 3akoHa OmMa
JUTSL Pa3JTUYHOTO COSMHEHUSI IPOBOTHUKOB

73

OJIC v BHyTpEHHEE COPOTUBIICHUE
WCTOYHMKA TOKa. 3akoH OMa U1 HOJTHOH
e

74

Pemenne 3amau no reme "IJIC, BHyTpeHHEe
CONPOTHUBIICHHE UCTOYHUKA TOKa. 3aKkoH Oma
U1 ITOJIHOU nenu"




75

Jlaboparopuas padota "Onpenenenne I/1C
Y BHYTPEHHETO CONPOTUBJICHHS HCTOUHUKA
TOoKa"

76

77

[IpaBuna Kupxroda

JlaGopaTtopHnas pabota "IIpoBepka nmpaBu
Kupxroda"

78

VYpok-uccnenosanue "M3ydyeHue BoJIbT-
aMIIepHBIX XapaKTEePUCTUK HEITMHEHHBIX
3J€MEHTOB"

79

80

81

Pabora snexrpuyeckoro Toka. MOIHOCTh
AIIEKTPUYECKOTO TOKA

JlaboparopHnas pabota "Onpenenenue
paboThI ¥ MOIITHOCTH AJIEKTPHYECKOTO TOKA"
3axoH [xoynsa-Jlenua. [lorpedurenu
3JeKTpruecKoro Toka. Koporkoe 3ambikanue

82

83

84

85

VYpoxk-koHpepennus "OO0bsicHeHUE U
IMPUHIUIT JIGI\/'ICTBI/IH JOMAaIIHUuX
AIIEKTpOHArpeBaTeIbHbIX TpUOOpPOB"

[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
"DnekTpuyuecKkue 3apsabl. 3apsSKEHHbIC Tela
" X B3auMoeiicTBus. IlocToIHHBIN
AIIEKTPUYECKUM TOK"

KonTtponbHas pabora o Teme
"DnexTpuueckue 3apsaabl. 3apsHKEHHBIE Tela
" X B3auMmoeiicTBus. IlocToIHHBIN
AIEKTPUYECKHI TOK"

[ToBTOpUTENBEHO 0600IIAIOINI YPOK B
dopme 3auera)




86

[ToBTOpuTENBEHO 060OIIAIOIINIT YPOK B
dbopme 3auera)

87

88

89

90

ITocTosiHHBIE MAarHUTLI. MarHUTHOE 1OJIE
3eMiId U €ro 3HaueHue I KU3HU Ha 3eMIIe

VYpoxk-uccienoanue "M3yuenue
MarHUTHOTO TOJISl TOCTOSIHHBIX MarHUTOB
P UX OObETMHEHUH U pPa3eliCHUN.
Busyanusanus 1mosist HOCTOSHHBIX MAarHUTOB"

OnbIT OpcTeaa. MarautHoe nose
3JIEKTPUYECKOro Toka. OnbIT AMmepa.
MarauTHoe nojie KaTyIiKu ¢ TOKOM.
[IpuMeHeHue 2JIEKTPOMArHuTOB B TEXHUKE

Cwiia Amniepa u onpeeneHue e
HaIpaBJIeHUs

91

92

93

JlaGopaTtopHast pabora "M3yueHnue aeicTBus
MarHUTHOTO TOJIsI Ha MTPOBOJIHUK C TOKOM"
JlaGopatopHas pabota "KoHcTpynpoBaHue u
u3ydeHue padoThl dNeKTpoaBUrarTens"
JlaGopaTtopnast padora "U3zmepenne KI1/]
AJIEKTPOJIBUTATEIbHON YCTAHOBKH"

94

95

96

OmnbrTel @apanest. 3aKOH 3JEKTPOMarHUTHON
nHaykiuu. [Ipasuno Jlenna
VYpoxk-uccnenosanue "HccnegoBanue
M3MEHEHUH 3HAYEHUS U HalpaBIECHUS
WHIYKIIMOHHOTO TOKA"

Pemenne 3agau mmo Teme "3akoH

AJIEKTPOMArHUTHON UHAYKIMU. [IpaBuio
Jlenna"




Onekrporerepatop. CriocoOb! MOTydeHUS

o AIEKTPOIHEPTUU
Ypok-koHpepeHIus "DIeKTPOCTaHIIUU Ha

08 BO300HOBJISIEMBIX UCTOYHUKA YHEPTUH.
[Ipo6nemsl sxonoruu. ToruBHBIE
3JIEMEHTBHI U AJIeKTpoMoOmIn"

99 [TonroroBka Kk KOHTPOJIBHOU paboOTe MO TeMe
"DIeKTpOMarHuTHHIC SIBJICHUS"

100 KonTponbhas pabota "DneKTpOMarHUTHHIE
ABJICHUS"
Hcrounuku ceera. [Ipsmonunennoe

101 pacnpoctpanenue ceta. OObsCHeHHE
COJTHEYHOT'O M JIYHHOTO 3aTMeHuil. CMeHa
JTHSL ¥ HOYH.

102 OTtpakeHue cBeta. 3aKOH OTPaXKECHHUSI.
Inockoe 3epkaino.

103 Cdepuueckoe 3epkaio.

104 Pemenue 3aga4 Ha NOCTPOCHHE B 3EpKaJaXx.

105 [Tpenomnenue cBera. 3aKOH MPEIOMIICHUS.
[Tpu3msL.

106 JInnzsl. @okycHoe paccroguue. [loctpoenue
U300pakeHMs B JIMH3E.
JlaGopaTtopnast padora: "[lomyduenue

107 M300pakKeHUS C TIOMOIIBIO JTUH3BI U
onpeneneHue ee GOKyCHOTO pacCTOSHUS"

108 Pemrenue 3a1a4 Ha MOCTpOEHUE
n3o0pakeHus B muH3e. CoOuparoras JMH3a.

109 Pemrenue 3a1a4 Ha TOCTpOCHUE




n300pakeHus B mH3e. PaccenBaromast
JIMH3A.

Pemenue 3agau Ha noctpoeHue

110
n300paxenus B 1uH3e. Cucrema JInH3.
Pemmenue 3a1a4 Ha mocTpoeHue

111 n3o0pakeHus B muH3e. CHcTeMa JTMH3a U
IJIOCKOE 3ePKaJo

112 OnTuueckas cumna TuH3bl. DopMyIia TOHKOM
JUH3BI U c(HEePUUECKOT0 3epKaa.

113 Pemenue 3a1a4 Ha GOPMYITy TOHKOM JTMH3HI.

114 I'na3. Ouku. ['uruena 3peHus.

115 ®doroanmapar. [IpoekinoHHbIN anmapar.
Jlyna

116 KonrtpomnsHas padota "cBeToBbIe sIBICHUA"

117 O6o06matomiee moBTopenue ( B hopme
3aueTa)

118 O6o06matomiee moBTopenue ( B hopme
3a4era)

119 OmnsiT Pesepdopaa. [lnanerapnas Mmonensb
aToma.

120 PannoaktuBHOCTH. Anb(a-, 6eTa-, u raMma -
U3JTy4YeHue.
AtomHoe sapo. [IpoToHHO-HEHTpOHHAs

121 MOJIETb aTOMA. 3apsiI0OBOE U MAaCCOBOE
yucio. M3oronsl.
SlnepHble peakiuy. AeJICHUE U CUHTE3 sIIIep.

122 CoxpaHeHue 3apsiia ¥ MacCOBOT0 UucIa Ipu

aaepHbIX peakuusax. [I[pumeHenne 3aKk0HOB




COXpaHEHHUs JIJISl PACU€TOB MPOCTEUILINX
SIICPHBIX PEAKIUH.

ﬂ[[epHBIG CHIJIBI. 3Hepr1/1;1 CBA3H 4aCTHII B

123
sJpe.

124 Snepnas sHEpreTUKa. DHEPrUs CBSI3U YaCTHI]
B sJIpe.
MeTto/1bl HaONIOIEHUS U PETUCTPALUU

125 4yacTull B sifepHor pusuke. Jozumerpus.
BrnusiHue pagnoakTUBHOTO U3ITy4eHUs Ha
JKHUBBIE OpTraHU3MBI.

126 KonTtposnbHas padora "Atomuas ¢puzuka'

127 Pabora ¢ Texcramu o Teme "TermioBbie
saBiIeHus"

128 Pabora ¢ Texctamu o Teme "TerioBnie
aBIeHUS"
Pabora ¢ TekcTaMu 1o TEME

129 "DnekTpuuecKue 3apsabl. 3apsLKEHHbBIE Tena
U X B3auMoeiicTtaue"
PaboTta ¢ TekcTaMH 110 TEME

130 "DNeKTpUYECKHE 3apsbl. 3apsHKCHHBIE Tella
U UX B3auMmojencrtaue"

131 Pabota ¢ Tekctamu 1o TeMe "I1ocTOSHHBIH
ANEKTPUUECKUI TOK"

132 Pabora ¢ Tekcramu o Teme "llocTOSTHHBIA
3NIEKTPUYECKUM TOK"

133 Pabota ¢ TekcTaMu 110 TeMe "MaruuTHbIE

sBJjeHus"

134

PaGora ¢ Tekcrtamu o teme "MarsuTHbIe




sBiaeHus"

PaboTa ¢ TekcTaMu Mo TeEMeE

135 1
"DeKTpOoMarHuTHas MHIyKIus"
136 Pabora ¢ TekcTamu o Teme 1
"DneKkTpoMarHuTHasi MHIyKIus"
OBIIEE KOJIMYECTBO YACOB I10 136 26

[NPOT'PAMME




9 KJIACC

KosunyecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoannere  TIpaxTuieckue fl[3yqemm :)Iﬁ[()ba[;osaTeanme
padoThI padoTshI pecypen
Mexannueckoe nBukeHue. MarepuanbHas
Touka. CriocoObl onucaHus 1
MEXaHUYECKOTO IBUKEHUS
Cucrema orcyera. OTHOCUTENBHOCTD 1
MEXAHUYECKOTO IBUKEHUS
BexTopHbI€ BEIMUNHBI, OIIEPALIUU C 1
BEKTOPAMHU, IPOEKLIUH BEKTOPOB
Paguyc-BekTOp MarepralbHON TOYKH, 1
nepeMelIeHre Ha TNIOCKOCTH
PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 1
Pemenue 3amau o reme "PaBHOMepHOE 1
HpsIMOJIMHEIHOE ABMKEeHne"
HepaBHOMepHOE NPAMOIUHENHOE
nBuxkeHue. CpeaHsisi 1 MTHOBEHHas 1
CKOPOCTb T€Jla IPU HEPABHOMEPHOM
JBUKEHUHU
JlaGopatopHas pabota "OnpezneneHue
CpeIHel CKOPOCTH CKOJIbKEHUs OpycKa 1 1
WIM IBUKEHMS IapHUKa 110 HAKJIOHHOM
IJIOCKOCTH"
PaBHOYCKOpEHHOE IIPSIMOJIMHEHHOE 1

JBUOKEHUE. Y CKOpEHUE




10

CKopoCTh paBHOYCKOPEHHOTO
MIPSMOJIMHEHHOTO IBYOKEeHHS. ['paduk
CKOPOCTH

11

Pemenue 3anau no teme "Ckopocthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBIKEHUS"

12

13

[lepemetieHne npu paBHOYCKOPEHHOM
MPSIMOJIMHETHOM JIBU)KEHUH

JlaboparopHas pabota "Onpenenenue

YCKOpEHUS Tella IPU PaBHOYCKOPEHHOM
NBIDKEHUH 110 HAKJIOHHOU IUI0CKOCTH"

14

Pemenue 3amgau no reme "l[lepemenienue
[IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM
IBHKeHUH"

15

JlaGopaTtopnast pabora "HccnenoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHH TPH
PaBHOYCKOPEHHOM JBM)KEHUU 0e3
HavaJbHOM ckopocTn"

16

I'padmueckas uHTEpIIpEeTaLlns YCKOPEHUS,
CKOpPOCTH, MPOUJIEHHOTO MMYTH U
MEpEMEIICHUS IS TPSMOJIMHENHOTO
JOBHUXXCHUSA

17

18

Pemenue 3amau o teme "I'paduyeckas
WHTEpIpETALMs YCKOPEHUs, CKOPOCTH,
MIPOMJIEHHOTO ITYTH U MEPEMEILECHHUS IS
MIPSMOJIMHEMHOTO JIBV>KEHHS"

Yckopenue cBoO6ogHOTO nafeHus. OmbIThI
lamunes




Pemenue 3agau no reme "Yckopenue

19
c¢BoOOHOTO MMaxeHus"

20 JIBukeHHe Tena, OpOIIEHHOTO MO YTIIOM K
TOPU30HTY

21 JIBm>keHue Tesa, OpOIICHHOTO MO/ YIJIOM K
TOPU30HTY

99 Pemenue 3agau mo teme "J[BukeHue Tena,
OpOILIEHHOTO MO/ YIJIOM K TOPU30HTY"
JlaGopaTtopnast pabora "HcciaenoBanue

23 JBUKEHUS TeJa, OPOILIEHHOT O TIOJT YIJIOM K
FOpU30HTY"
Pemenue 3amau mo reme "JIBukeHue o

24 JENCTBHUEM YCKOPEHHUS CBOOOIHOTO
mageHus"

25 JIBuKEHME 110 OKPYKHOCTH

26 JInneliHas n yrinoBasi CKOPOCTb, IEPUOA U
4acToTa

97 CKOpOCTh U YyCKOPEHHE MPH IBHKEHUU TIO
OKPYKHOCTHU

28 Pemenue 3agau 1o teme "JIBrmkeHue mo
OKpY>kKHOCTH"
Vpok-koHpepennus "PacriozHaBanue u

29 npuOIMKEHHOE OTIMCAHKUE PA3ITNIHBIX
BHUJOB MEXaHUYECKOTO JIBIKECHUA"
[ToaroroBka Kk KOHTPOJIBHOM paboTe MO

30 TeMme "MexaHu4ecKoe JIBUKEHUE U
CrocoObI ero onucaHus"

31 KonTtponsHast pabota o Teme




"MexaHUYeCKOE IBMKEHIE U CIIOCOOBI €T0
onucanus"

[ToBTOpUTENBEHO-0000IIAIOIINI YPOK

32 "MexaHHUeCKOe ABMKEHHE U CIIOCOOBI €T0
onucanus"
[ToBTOpHTENEHO-0000IIAOIINI YPOK

33 "MexaHn4ecKoe IBUKEHUE U CHOCOOBI €ro
onucanus"

34 ITepBriii 3akoH HetoTOHA. BEKTOp CHIIhI

35 Bropoii 3akon HeroTona.
PaBHOelicTBYIOIIASA cHila

36 Bropoii 3akon HeroToHa.
PaBHOpelicTBYIOIIAs CHIa

37 Tperuit 3akon Herorona. Cynepno3unus
cui

38 Cuna ynpyroctu. 3akoH ['yka

39 Pemenue 3amau nmo teme "Cuna
ynpyroctu"

JlaGopaTtophast pabora "HcciaenoBanue

40 3aBUCUMOCTH CHJIBI YIIPYTOCTH,
BO3HMKAIOIIEH B MPY>KUHE, OT CTENEHU
negopManuu NpyxUHb"

41 Cuna tpenus. Koadpduuuent tpenus

42 JlaGopatopHas pabota "OnpezneneHue
Kod(dUIIMEeHTa TPEHUS CKOIbKCHHUS"
JlaGopaTtopnas padota "HcciaenoBanue

43 3aBUCUMOCTH CUJIbI TPEHUS CKOJIBKEHUS OT

CHUJIbl HOPMAJIBHOTO J1aBJICHUS "




Pemenne 3amay, moaroToBKa K

44 .
KOHTPOJIbHOH pabore.

45 KonTtponsnas padora "B3anmopelictTeue
Ten"

46 JIBuKeHHE TeJ 10 OKPY>KHOCTH I10]1
JEICTBUEM HECKOJIBKUX CHJI

47 3akoH bepnymm u noxbEMHas cuia Kpblia
Ypok-koHpepenius "CoBpeMeHHbIE
JeTaTeabHbIE anaparkl, cy1a Ha

48 MOJIBOJHBIX KPbUIbSIX, aHTUKPHUIO HA
CKOPOCTHBIX aBTOMOOUJIAX. [IBUKeHHE
Moe3/1a Ha MarHUTHOM MoAyIKe"

49 Cuna TsKeCTH ¥ 3aKOH BCEMHPHOTO
TATOTEHUS

50 Cuna TsKecTH M 3aKOH BCEMUPHOTO
TATOTEHUS

51 JIBuKkeHue Ten BOKPYT TPaBUTAMOHHOTO
ueHTpa. [lepBas kocMuyeckasi CKOpoOCTh

52 HesecomocTs 1 neperpy3ku

53 PaBHOBecue mMaTepuanbHON TOYKH.
AGCOMOTHO TBEPIOE TEIO

54 MowmeHnT cuisl. [IpaBuino MOMEHTOB

55 VYpoxk-uccnenosanue "Onpeaenenue
LIEHTPA TSHKECTU Pa3IMUHBIX Ten"

56 Pemenue 3agau "MomenTsl cui. [IpaBuio
MOMEHTOB"

57 KonTtponbHast padora " MOMEHTHI CHJI.

[IpaBuio MoMeHTOB"




[ToBTOpUTENBEHO-0000ITAIOIINI YPOK

58
"B3aumopeiictue ten" ( B dopme 3aueta)
59 [ToBTOpHUTENEHO-0000IAOIINN YPOK
"B3aumopeiicteue ten" (B dhopme 3auera)
Nmnynbc Tena. I3MeHenne ummnylibca.
60 Nmritynbe critbl. YIpyroe U Heynpyroe
B3aMMOJICIICTBHE
Hmnynsc Tena. MI3MeHeHne uMItyIbca.
61 Hmnynbsc cuiibl. YIIpyroe u Heynpyroe
B3aMMOJICICTBHE
HNmnynec Tena. U3sMeHeHne nMirynsca.
62 Nmnynbe cunbl. Yripyroe u Heynpyroe
B3aMMOJICICTBHE
63 3aKOHBI U3MEHEHHUS U COXPAHEHUS
UMITYJIbCa
64 3aKOHBI U3MEHEHUS ¥ COXPAaHEHUS
UMITyJIbCa
65 PeakTuBHOE ABMKECHUE
Pemenne 3agau no reme "3akoH
66 COXpaHEeHHs UMITyJIbca. PeakTHBHOE
nBIKeHne"
Pemenne 3agau no teme "3akoH
67 COXpaHEeHHUs UMITyNIbca. PeakTuBHOE
IBHKeHHue"
68 Mexanudeckasi paboTa ¥ MOITHOCTb
69 Mexanuueckasi paboTa U MOUTHOCTb
20 JlaboparopHas pabota "Onpenenexnue

paboThI CUJIBI TPEHHS ITPU PABHOMEPHOM




JIBI>KEHUU TEJIa TI0 TOPU30HTAILHON
MOBEPXHOCTH"

71

72

73

CBs13b 3HEPTHH U pabOTHI

JlaGopaTtopHnas pabora "Onpezaenenue

paboThI CHIIBI YIIPYTOCTH IIPU MOIBEME
rpy3a C HCIOJIb30BAaHHEM HEIOABHKHOTO U
[MOABWKHOTO OJIOKOB"

IToTreHnnuanpHas OQHCPIuAa

74

75

Kunernueckas sneprus. Teopema o
KMHETUYECKOU SHEPruu

3aKOH U3MEHEHUS U COXpaHCHUA
MEXaHU4YEeCKOH OQHCPIUH

76

Pemenue 3amau no reMe "3aKOHBI
N3MCHCHUA U COXpaHeHI/IH MCXZlHI/I‘-IGCKOfI
sHepruun"

77

78

79

80

Pemenne 3amau mo reMe "3aKOHEBI
W3MEHEHUS U COXPAaHEHUsI MEXaHUYECKON
sHepruun”

[ToaroroBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "B3auMonelicTBue Tell. 3aKOHEI
coxpaHeHus"

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
TeMme "B3aumoneiicTBue Ten. 3aKOHEI
coxpaHeHus"

Koutponbnast pabota mo teme " 3aKOHBI
coxpaHeHus"

81

[ToBTOpHTENHEHO -0000IAIOIIHNI YPOK
"3aKoHbI cOXpaHeHHS"




82

[ToBTOpHUTENBEHO -0000IIAIINI YPOK
"3aKkoHbI coxpaHeHHs"

83

84

85

86

KonebarenpHoe aBmkenne. OCHOBHBIE
XapaKTEPUCTUKU KOJICOAaHUM: TTepUO/I,
4acToTa, aMILTUTYAa

KonebarensHoe nBmxenne. OCHOBHBIE
XapaKTEPUCTUKH KOJICOAHUH: TIEPUO/I,
4acTOTa, aMIUIATY/Aa

MaremMaTuueckuil 1 NpyKUHHBINA
MasaTHHKU. JlabopartopHas paboTa
"HccnenoBanue 3aBUCUMOCTH TIEpUOAA
KoJie0aHul Tpy3a Ha HUTH OT AJTUHBI HUTH"

JlaGopatopHas pabota "HccnenoBanue
3aBHCHUMOCTH MepHoja KouebaHun
NpPYKUHHOTO MasiTHUKA OT Macchl rpysa’

0.5

87

88

89

lMapmonnueckue konebanus
JlaGopatopHas pabota "M3mepenue
yCKOpeHusi CBOOOAHOrO najeHus"
3aryxaromue Konebanus. BelHyX1eHHbIE
KosiebaHus1. Pe3onanc

90

91

92

IIpeBpalienue 3HEpruu npu
KO0JIe0aTEIHHOM IBIKEHUHN
VYpok-uccnenosanue "IIposepka
HE3aBUCHMOCTHU NeproJia KojaeOaHHii
rpy3a, MOJBEIIEHHOT'O K JIEHTE, OT MacChl
rpy3a"

MexaHudecKkue BOJIHEL: OpOAOJIbHBIC U
MOIIEPEYHEIE




93

CBoiicTBa MEXaHUYECKUX BOJIH. JlyimHA
BOJIHBI U CKOPOCTb €€ pacrpoCTpaHCHUS

94

95

96

Ypok-uccnenoranue "Hadmonenue
uHTEepepeHIy U TUPPaKIUK BOJTH Ha
MIOBEPXHOCTHU BOJBI"

Ypok-koHpepenius "MexaHndecKue
BOJIHBI B TBEpAOM Tene. CelicMuueckue
BOJIHBI"

3Byk. PacmipocTpanenue u oTpaxkeHue
3ByKa

97

98

99

100

Pemenue 3amgau no reme "3ByK"

Ypok-uccrnenoBanue
"DKCIIEPUMEHTAIBLHOE OIPECIICHHUE
TPAHUI] YaCTOTHI CIBIIIUMBIX 3BYKOBBIX
Kosne0aHui"

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUYECKHUI pe30HaHC. Y POK-
uccnenoBanue "Habmonenue u
00BsICHEHHE aKyCTUYECKOro pe3oHaHca"
Wndpassyk u ynaprpa3Byk. Kondpepenus
"Hcnonp30BaHue yabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTHAX"

101

DJIEKTPOMArHuTHOE MOJE U
AJIEKTPOMArHUTHBIE BOJIHBI. CBOWCTBA
ANIEKTPOMATrHUTHBIX BOJIH. Perenue 3agau
Ha ONpEeJIEICHUE YaCTOThI U JITTUHBI
BHGKTpOMaFHHTHOﬁ BOJIHBI

102

VYpoxk-koupepennus "lkara




SJICKTPOMArHUTHBIX BOJIH. Hcnonn3oBanue
OJICKTPOMAardiuTHBIX BOJIH JJIA COTOBOM
CBiA3U. PaI[I/IOJ'IOKaI_II/Iﬂ. Kocmuueckas cBs3b

103

DNeKTpOMarHuTHasl IPUPO/Ia CBETA.
CxopocTtb cBeTa. BonHoBbie cBoOlcTBa
cBeTa: uHTephepeHuus u JUPpaKIus

104

JIydeBast MoJienb CBETA M TEOMETPUYECKAS
onTuka. MlcrouHuku cBera.
[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA.
3armenus Connua u JIyHsl

105

3akoH oTpaxeHus ceera. [1nockoe
3epkaio. [loctpoenune nzoopakeHui,
c(hOpMHUPOBAHHBIX 3€PKATIOM.
[Ipenomnenne cBera. 3aKOH NPETOMIICHUS
cgeta. [lonHoe oTpakeHue certa.

106

107

108

Vpok-uccnenosanue "AHanus u
00BSICHEHHE ONTUYECKOT0 MUpaxa"

JIunza, xon nyyen B nuH3e. Popmyna
TOHKOM JuH3BL. [lonydyenue n3obpaxenuit
C MOMOMIbI0 coOuparomeil u
paccenBaroIEn JTUH3

JlaGopatopHas pabota "OnpezneneHue
(OKYCHOTO pacCTOSTHUS U OTITUYECKOM
CHJIBI cOOMparoLIel TUH3bI"

109

Ypoxk-koupepennus "IIpuniun aeiicTBUs
ONTHYECKUX MPUOOPOB (MUKPOCKOII,
teneckor, ¢potoanmnapar)"l' a3 kak
ONTHYECKask CUCTeMa. BIU30pYKOCTh U




JaTbHO30PKOCTD

PasnosxeHue 6eoro cBera B CIEKTP.
110 Onbitel Herorona. Cnoxenue
CIIEKTpaJIbHBIX [BETOB. /ucnepcus ceera

Ypok-npaktukym "Habmronenne u
111 00BSICHEHUE OIBITOB MO PA3I0KEHHUIO
Oenoro ceera B criekTp. [lonyuenue 6emnoro

[[BETA MIPHU CJIIOKEHUHU 1[BETOB"

OmnbiTel Pe3epdopia u mranerapHas
112 mozens aroMa [locrynatel bopa. Mozens
atoma bopa. Ucnyckanue u nornouieHue

CBC€Ta aTOMOM.

KBanrtsl. JIuneiyareie criekTpsl. Y pok-
npakTukyM "HaOmroieHue CIUIOMHBIX 1
JIMHENYATBIX CIIEKTPOB U3IYYEHUS U
UCIyCKaHUs"

113

114 PaguoaxktuBHOCTH. Anbda-, 6era- u
ramMMa-u3Iy4deHus

Crpoenue aToMHorO siapa. Hyknonnas
115 MoJie]Ib aTOMHOTO sjipa. PaguoakTiuBHbIE
npespaiuenus. M3oronsl. [lepron

noJypacrania

116 SAnepHble peakiuu. 3aKOHbI COXPAHEHUS
3aps1I0BOI0 ¥ MacCOBOT'O YUCEI

SHCpF U CBA3U aTOMHBIX ALECP. CBs3b
MacCChbl 1 SHCPIrun

117

Peakiuu cuHTEe3a U IENCHUS SIED.

118 .
Nctounuku sHeprun CosHIa U 3BE31T




Ypok-koHpepenmus "Anepuas
119 SHEPreTHKa. JKOJOTHUECKHE MPOOIeMbI
SIIEPHOU HEPreTUKN"

120 Pewienne pac4eTHbIX 110 TEME
"Mexannueckoe JBUKeHUE"

Pemrenne PACUCTHBIX U KAYCCTBCHHBIX

121
3a1a4 o teme ""B3aumoneiicteue ten"

Pemrenne pacyeTHBIX M KaYECTBEHHBIX
122 3a71a4 Mo Teme "3aKOHbI COXPaHECHUS
SHEPIruH U UMIysbca'

JlaboparopHbie pabOTHI IO TEME

123 " "
Mexannueckoe OBUKEHUE

124 JlaGopaTopHbie pabOTHI 110 TEME
"B3aumonerictaue Tea"

125 Jlaboparopusie paboTsl 1o Teme "[IpocTrie
MeEXaHU3MBI"

126 Pemenue pacdeTHBIX U KaY€CTBEHHBIX
3aj1a4 1o Teme "TernoBsie mporecch"”

127 Pemienne pacueTHBIX U KaU€CTBEHHBIX
3aga4 1mo teMe "BrnaxxHocTh"
Pemenme pacueTHBIX U KaY€CTBEHHBIX

128 3aaa4 o teme "KIIJ[ TernnoBbix
nBuraresuei”
Pemenue pacdeTHBIX U Ka4eCTBEHHBIX

129 3a71a4 o TeMe "3aKOHBI IOCTOSHHOTO
TOKa"

130 Pemenne pacyeTHBIX M KAY€CTBEHHBIX

3aaa4d no teme "KII/] snexkTpoycTtanoBok"




JlaboparopHbie pabOTHI 110 TeMe ""3aKOHBI

131 " 1
[IOCTOSTHHOT'O TOKa
JlaboparopHbie pabOTHI IO TEME

132 " " 1

CBETOBBIE SBJIEHUS

133 Pabora ¢ Texcramu o TeMe "3aKOHBI 1
COXpaHEHHUs B MEXaHHUKe"

134 Pa60Tat'c TekcTamu 110 Teme "Konebanus u 1
BOJIHBI

135 Pa6ora C”TCKCTaMI/I 1o TeMe "CBeTOBBIE 1
SIBIICHUS

136 PaGora ¢ Tekcramu o teme "KBanrosas u 1
snepHas puzuka"

OBIIEE KOJIMYECTBO HACOB I10O
I 136 225

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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