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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrayOon€HHOM YpOBHE OCHOBHOM 00pa30BaTeIbHOM MPOTPAMMBI, MPEACTAaBICHHBIX
B ®I'OC 00O, a Ttakke c¢ yuérom DOIl OOO wu denepanpHoii paboueit
nporpamMmbl  BocniuTanus W KoHuenmuu mnpenogaBaHus ydeOHOTo mpeaMera
«Dusukay.

CopnepkaHue mnporpaMMmbl IO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3alPOCOB  OOYYAIOMIUXCS, CTPEMSIHMXCS K Oojee TIIyOOKOMY
OCBOCHHMIO (M3MYECKUX 3HAHWUW, W Ha (POPMHUPOBAHWE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH  oOydammuxca. B mnporpamme mno (Qusuke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
MJIAHUPYEMBIM JIMYHOCTHBIM U METAINPEMETHBIM pe3yJibTaTaM O0y4eHHUS, a TaKKe
MEKIPEIMETHBIC CBSI3M €CTECTBEHHO-HAYYHBIX YUE€OHBIX MPEIMETOB HA YPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no usuke ycTaHaBIMBAET paclpeieiieHue yueOHOro MaTepuana
1o rojam oOydeHus (IO Kjaccam), MpejyiaraeT MPUMEPHYIO MOCIEI0BATEIbHOCTh
W3YUYEHUs] TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHS MPEIMETHOTO COJCPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJarouXcs.

®duzrka SABISIETCS  CUCTEMOOOpA3yIOIMM JUIsl  €CTeCTBEHHO-HAYUYHBIX
y4€OHBIX TIPEIMETOB, MMOCKOJIBKY (PU3NUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB
U SBIICHWM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH, acTpoHOMHEH U (PU3HUYCCKON
reorpadueii, BHOCHUT BKJIaJ B €CTECTBEHHO-HAyYHYI0 KapTUHY MHpa,
IpEeoCTaBsieT HauOoJiee SICHble O0pas3lbl MPUMEHEHHUS HAay4HOrO METOJa
MO3HAHUSA, TO €CTh CII0C00a MOTYyUYEHHUs JOCTOBEPHBIX 3HAHUI O MHUpE.

Opnna W3 TIaBHBIX 3a7a4 (PU3MUECKOTO OOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHUs COCTOUT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

N3yuenne ¢usnku Ha YriayOJE€HHOM YpOBHE TMPEIINojaracT YBEPEHHOE
BJIJICHUE CIEAYIOIUMHU KOMITETEHTHOCTSIMH, XapaKTEPU3yIOIIIMHU
€CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

HAy4YHO OOBSCHSTH SIBJICHUS;

OIICHUBATh U TOHUMATh OCOOCHHOCTH HAYYHOTO UCCIIEIOBAHNUS,

WHTEPIPETUPOBATh JAaHHBICE M HCIOJIB30BaTh HAYYHBIC JOKA3aTEIHCTBA IS
MOJIYYCHUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKKA HA YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHUS
onpenenensl B KoHuenmuu mnpenojgaBaHus ydeOHoro mnpeamera «®duszukay B
oOpa3zoBaTenbHbIX oOpraHuzamnusix Poccuiickoit ®exaepanuu, pean3yrOIIUX
OCHOBHBIE  0011€00pa30oBaTeIbHbIE MPOTPAaMMbl, YTBEPKACHHONW pElICHUEM



Komnernn MunucreperBa npocsemienus Poccuiickoit @enepaunu (MpoToKoJI OT 3
nexadps 2019 r. Ne [1K-4BH).

[enu n3ydyenust u3uku Ha YyrIIyOJIEHHOM YpOBHE:

pa3BUTHE HMHTEpECa U CTPEeMJICHUS OOyYaroluxcsi K HaAyYHOMY H3YYEHUIO
IPUPOBI, PA3BUTHUE WX UHTEIIEKTYAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABJICHUA O HAYYHOM METOJE TMO3HAaHWS W (POpMUPOBAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHHSIM;

dbopMHpoOBaHHE HAYYHOTO MHPOBO33PEHMS KaK pe3yjbTaTa U3yuyeHHUS OCHOB
CTPOEHHUS MaTepUU U PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUEe YMEHUN NPUMEHATH (U3NYECKUE 3HAHUS U Hay4yHbIC
JIOKA3aTeNIbCTBA JJIs1 OOBSICHEHHSI OKPYKAIOIITUX SIBJICHHI;,

dbopMHpOBaHUE TIPEACTABICHUA O pOIM (PU3UKK I8 PA3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cdepax  Oymymiei
npodeCCUOHAIBHOW  CSITEILHOCTH, CBSA3aHHOM C (U3MKOM, TMOATOTOBKA K
JTanbHEHIIeMy 00yUISHHUIO B 3TOM HaPaBJICHHH,

dbopMHpOBaHWE TOTOBHOCTH K JalbHCUIIEMYy W3yYCHHIO (QU3NKKH Ha
yrayOn€HHOM YpPOBHE B paMKax COOTBETCTBYIONIMX Mpoduield oOydeHHs Ha
YPOBHE CpeAHETO 00I1Iero 00pa3oBaHuUsl.

JlocTmkeHne 3THX IeJiel MmporpaMMbl 1O (U3WKE HAa YPOBHE OCHOBHOTO
o011iero oOpazoBaHusi 00ECIIEYUBACTCS PEIICHUEM CIEAYIOIIUX 3a]1ayu:

MpUOOpETEeHNE 3HAHUW O JUCKPETHOM CTPOCHHM BEIIECTBA, MEXAaHUYECKHUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

pUOOpETCHUE YMEHU aHAJIM3UPOBATh U OOBACHATH (U3UYECKUE SIBJICHUS HA
OCHOBE M3Y4YEHHBIX (PH3NYECKUX 3aKOHOB U 3aKOHOMEPHOCTEH;

OCBOCHHE METOJIOB PEIICHUS PACUETHBIX M KAUYSCTBEHHBIX 3a/1a4, TPEOYIOITUX
CO37aHUsl W UCIIOJIb30BAHUSL (PU3MYECKUX MOJENeH, BKIIOYAs TBOPYECKHE H
MPaKTUKO-OPUEHTUPOBAHHBIC 3a7a4H;

pPa3BUTHE HWCCIICIOBATEILCKAX YMCHM: HAOIIOIATh SBJICHUS W H3MEPSATH
(bu3MYeCcKue BEIMYHUHBI, BBIJIBUTATh THUIIOTE3bI U TIPEIJIaraTh SKCIICPUMECHTATBHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M TIPOBOJUTH OIBITHI, SKCTICPUMEHTAILHBIC
WCCJICIOBAHUSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOJIBI;

OCBOCHHME NPUEMOB paboThl ¢ WHpOpMaIel (U3HIECKOTO COEp KaHMUS,
BKJIFOYAsi MHPOPMAITHIO O COBPEMEHHBIX JTOCTHKCHUAX (PU3UKH, UHTEPIPETAIIS U
KPUTHYECKOE OIICHMBaHUE MH(HOPMAIIHH;

3HAKOMCTBO CO cdepamu MPoPECCHOHATBHON eATEIbHOCTH, CBI3AHHBIMU C
bU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMU Ha JIOCTHIKCHHSX
(bU3YEeCKON HAYKH.



Ha wusyuenue ¢usuku (yrnyOn€HHBIM YpOBEHb) HA YPOBHE OCHOBHOTO
obmiero o6pazoBanus orBoautcs 340 dacoB: B 8 kmacce — 102 gaca (3 waca B
HEJICITIO).



COAEPXKXAHUE OBYUYEHUA

8 kumacc

Pa3nea 6. TensioBLIe ABJICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJEKYJIAPHO-KUHETUYECKOW TEOPUU CTPOCHHS
BemecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKIAOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU.

Mopnenu TBEPAOro, JKHUIKOTO U Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJOTHH. TEeXHONOrMH TOJNyuYeHUsT HCKYCCTBEHHBIX anMa3oB. OObsICHEHHE
CBOMCTB T'a30B, KUJAKOCTEH U TBEPABIX TEN HA OCHOBE IOJIOKEHUHW MOJIEKYJIAPHO-
KUHETUYECKOW Teopuu. II0BEpXHOCTHOE HATSIKEHUE, CMAauMBAaHUE, KAllWJLUIAPHBIE
ABJCHUSA. TEIUIOBOE paclIMpEHUE U C)KAaTHE. 3aBUCUMOCTb JIaBJICHUS ras3a OT
00BEMa, TeEMIIEPATYPBHI.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOM HSHEprueu
TEIUIOBOTO JIBM>KEHUS YaCTHULL. TeMnepaTypHbIe IIKAJIbI.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OJHEpruu:
TeIuionepesaya U COBEpILIEHUE paboThI. Buzer TEIUIONEpEeAauu:
TEIUIONPOBOHOCTh, KOHBEKIUSA, U3JydeHUE. Buapl Terionepenayu B NpUpoae U
TexHuke. HeoOpaTuMOCTh TEMIOBBIX MPOIECCOB.

KonudecTBo TemoTsl. YenbHas TEIUIOEMKOCTh BelIecTBa. TeruiooOMeH u
TeIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[ImaBneHne U OTBEpACBAaHUE KPUCTALIMYECKUX BELIECTB. Y IEJIbHAS TEIUIOTA
miasieHus. [lapooOpasoBanue u konneHncauus. Mcenapenne. Kunenue. Y nenbHas
TEIJIoTa  mapooOpa3oBaHMs.  3aBUCUMOCTb  TeMIEpAaTypbl  KUIEHUS  OT
aTMocdepHoro paBieHus. HachlllieHHBI W HEHACHIEHHBIN map. BiaxkHOCTh
BO3/yXa.

OHeprus TOIUIMBA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[TpuHiunel pabotsl TeroBeix asurateneit. KIIJ TemmoBoro nBurarens.
TemnoBble HABUTATENM M 3alIUTAa OKPYXKAKOIIEH Cpenbl. TerioBble IOTEPU B
TEIUIOCETSX.

3aKOH COXpAaHEHUSI U MPEBPAIICHUS SHEPIMU B MEXAHUYECKUX U TEIIOBBIX
MPOIIECCaX.

Hemoncmpauuu.

Habmtoienue OpoyHOBCKOTO IBUYKEHUSI.

Hab6mronenue nuddysun.

HaGnronenne sBICHWUI TOBEPXHOCTHOTO HATSDKCHMS, CMadWBaHUS W
KalWJUJISPHBIX SBJICHUMN.

Habnrofgenue TemioBoro paciuiupeHus Tei.



V3meHeHne maBieHHs ra3a NMpW W3MEHEHUM O00BhEMAa W HArpeBaHUM WITU
OXJIAJKICHUU.

[IpaBuiia u3MepeHus TeMIEpPaTyphl.

Buasl Tertonepenaym.

OxJaxJieHue Ipu COBEPIICHUHN pabOTHI.

HarpeBanue npu coBepiiieHUH pabOThl BHEIIHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BELIECTB.

Hab6nronenue xumneHus.

HabGnrogenue nocTossHCTBA TeMITepaTyphl MPH MJIaBJICHUU.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimel.

OMnbITE IO OOHAPYKEHUIO IEUCTBUS CUIT MOJICKYJISIPHOTO IPUTSKECHHUS.

OMnbIThI O BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WJIM caxapa.

N3mepeHne TeMieparypsl IpPU MOMOIIMA KUIAKOCTHOIO TEPMOMETpa H
JaTyuKa TEMIIEpaTyphl.

OnbITel 1O HAOMIOACHUIO TEIUIOBOIO PACHIMPEHUS Ta30B, KUIKOCTEH U
TBEPABIX TEIL.

Omnpenenenue AaBiICHUS BO3yXa B OaJIOHE MINIPHUIIA.

HccnenoBanrie 3aBUCHMMOCTH JABJIEHUS BO3JyXa OT e€ro ooObéma #
TeMIepaTyphl.

[IpoBepka TUMOTE3bl JUHEWHONW 3aBUCUMOCTH JIJTUHBI CTOJOMKA >KUIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaGmronenne wu3MeHEHHs BHYTPEHHEH OHEpPruM Tela B  pe3yibTaTe
TEeIJIonepeayr U padOThl BHEITHUX CHJL.

HccnenoBanue sBJICHUS TEIIOOOMEHA TMPU CMELIMBAHUU XOJIOJHOM H
ropstye BOJIBI.

OnpeneneHne KOJIMYECTBA TEIUIOTHI, MMOJYYEHHOTO BOJOW MPHU TEIUIO0OOMEHE
C HArpeThIM METAJUIMYECKUM LIMJIUHAPOM.

OnpeneneHre MOIHOCTU TEIUIOBBIX NMOTEPH (3akoH HetoToHa-Puxmana).

Ornpenenenue ynenbHON TEMIOEMKOCTH BEILIECTBA.

HccnenoBanue mporecca UCIapeHusl.

OnpeneneHue OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OnpeneneHue yaenbHON TEIUIOTHI TJIaBJICHUS JIb/IA.

Paznen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexktpuzanusi Tena. JBa poja 3ieKTpUYECKUX 3apsnoB. BzaumopercTBue
3apspKeHHBIX Tell. 3akoH Kymnona.

OnekTpuueckoe mnojne. Hanpsok€HHOCTh 3nekTpudeckoro nods. [IpuHiun
CYTIEPITO3UIINN DJIEKTPUIECKUX MOJIeH (Ha KaYUeCTBEHHOM YPOBHE).



Hocurenu snexkTpuyeckux 3apsaoB. DIEMEHTApHbIA AJIEKTPUYECKUN 3aps.
Crpoenue artoma. I[IpoBOAHMKH, IUAIEKTPUKA U TOJYHPOBOJAHUKHU. 3aKOH
COXPAHEHHUS JIEKTPUUYECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHHUS JJIEKTPUYECKOTO 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 LIEMHU MOCTOSTHHOTO TOKA. CONMPOTUBIIEHUE MPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BeniecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajuielIbHOe CoeAMHEHUE MPOBOAHUKOB. J/IC B LleNM MOCTOSIHHOTO TOKA. 3aKOH
Oma mnsa nonnod nenu. [lpaBuna Kupxroga. Pacd€r mpocThIX 3JI€KTpHUYECKHX
uene. HenrHelHbIe SJIEMEHTHI.

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

[ToctostHHBIE ~ MarHWTHL.  B3anMOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosie. MarHuTHOE 1ojie 3eMJId U €ro 3Ha4CHUE JJIs KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Ton€ 3IIEKTpUYeckoro Toka. OnbeiT  Awmrepa.
[IpuMeHEHUE HIEKTPOMArHUTOB B TEXHHUKE. JIEHCTBHE MAarHUTHOTO IMOJS Ha
MPOBOJHUK ¢ TOKOM. Cuna Awmrmepa W oOmpeleineHue €€ HampaBJICHUs.
DJIEKTPOJIBUTATEND ITOCTOSSHHOTO TOKAa. VICIonp30BaHUE SJIEKTPOJBUTATENIEH B
TEXHUYECKUX YCT-POICTBAX U HA TPAHCIIOPTE.

Oneitel @apaned. SABnenue snekrpoMarHuTHOM uHAYKUuu. [IpaBuno Jlenua.
DNeKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DJIEKTPOCTAHIIMM Ha BO300HOBIISIEMBIX HCTOYHUKAX HHEPIUHU. DKOJOTHUECKHE
po0JIeMbl SHEPIeTUKU. TOIITUBHBIC SJIEMEHTHI U AJIEKTPOMOOWIIH.

Jemoncmpayuu.

DJekTpu3anus Ted.

JIBa poja 2JIEKTPUYECKUX 3apsiI0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TeEl.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DJIeKTpOCTaTUYECKAst MHAYKITHS.

3aKOH COXpAaHEHUS IEKTPUUECKUX 3aPsAI0B.

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

[IpoBOAHUKY U TUDJICKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JIeCTBHS 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BbIii pa3psia.



M3mepeHne CUITbl TOKa aMIEPMETPOM.

N3mepeHne 3IeKTPUYECKOTr0 HapsHKEHHS BOJIBTMETPOM.

Peocrar n MmarasuH cOnpoTHBIICHUN.

B3anmoieiicTBUE MOCTOSSHHBIX MArHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3IeIEHUs MOJTHOCOB MAarHUTA.

MopenupoBaHuE MarHUTHBIX TOJIEH MOCTOSHHBIX MarHUTOB.

OmneiT Opcrena.

MarHuTtHoe 1oje ToKa. DJIEKTPOMArHHmT.

JlelicTBME MarHUTHOTO MOJISI HA POBOJHUK C TOKOM.

DIIEKTPOIBUTATENb OCTOSHHOTO TOKA.

OmnbiTer apanest.

DIIEKTPOTreHepaToOp MOCTOSIHHOTO TOKA.

Jlabopamopnvie pabomul u onvimaol.

OneIThl 1O HAOMIONEHUIO DJICKTPU3AIMU TeJl TMPU CONPUKOCHOBEHUH W
WHIYKIHUEN.

HUccnenoBanne JOEWCTBUS JJIEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JUDJIEKTPUKH.

COopka 1 UCTIBITAHUE MIEKTPUUECKOM 1IETH MOCTOSIHHOTO TOKA.

HccnenoBanye 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS Ha pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JEKTPUUYECKOTO COMPOTHUBICHHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

OmnpeneneHue yaeiabHOr0 CONPOTUBIICHUS TPOBOAHUKA.

IIpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUUW IIPU  IIOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia MJid CWIbl TOKAa MpPU MAPATUIETBHOM COEIMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Iposepka npasun Kupxroda.

[TpoBepka BeImoHEHUS 3aK0HAa OMa 7151 TOJTHOM LIETIH.

N3ydeHne BOJIbTAaMIIEPHBIX XapaKTEPUCTUK HETMHEUHBIX DJIEMEHTOB (JIAMITBI
HaKaJMBaHUS WIH NOJYIPOBOJIHUKOBOIO IUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO YepPe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIACIIEMON HA PE3UCTOPE.

Onpenenenue KII/] narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMO/JICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

W3y4yeHne MarHuTHOTO TMOJISl IOCTOSTHHBIX MAarHUTOB TPU UX O0BETUHEHUU H
pazziereHu .

HccnenoBanne NeMCTBUS SJIEKTPUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.



OMBbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTD CHJIbI B3aUMOJICUCTBUS KATYIIKHU C
TOKOM W MarHuTa OT CHWJIbl M HalpaBJ€HUS TOKA B KaTylIKEe W OT HaJu4us
(OTCYTCTBUS) CEpACUHUKA B KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO TOJIS1 HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnpITBl 1O  HKCCIEIOBAHUIO  SIBJICHUS DJICKTPOMArHUTHOW  HWHAYKIUU:
UCCIIEIOBAaHUE N3MEHEHUW 3HAUECHUS M HAIIPABIICHUS! MHAYKIIMOHHOTO TOKA.

9 KVIACC

Pa3nen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JBrkeHue. MatepuanbHas Touka. CrnocoObl OmucaHUs
MEXaHUYECKOTO JABWKEHUS: TaOJIMYHBIN, rpapuueckuil, aHanutudeckuii. Cucrema
orcu€ra. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHble BEIMYMHBI, ONEPALMU C BEKTOPAMHU, IPOCKLIHUU BEKTOpa. Pannyc-
BEKTOP MAaTE€pUAIbHOW TOYKH, IEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJMHEWHOE JBWKEHUE. HepaBHOMEpHOE TPSAMOIMHENHOE JIBUXKEHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTh T€JIa MPU HEPABHOMEPHOM JIBUKCHUU.

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

['padrueckas mHTEpHIpEeTallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH H
MEePEMENICHHUS ISl TPSIMOJIMHEUHOTO JBUKEHUS.

JIBr>keHue Tena, OpOIEHHOTO MOl YTIIOM K TOPU30HTY.

JIBM>KEHHUE 110 OKPYKHOCTHU. JIMHENHAasE CKOPOCTh, YIiIOBass CKOPOCTb, IIEPUOJL
¥ 4acToTa O0OpallieHus Mpyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOpPEHUE MPH IBUKEHUU M0 OKPY>KHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIMIAs CUa.

[IepBsIii 3ak0H HptoToHa. Bropoii 3akoH Herotona. Tpetuit 3akon HeroToHa.
[IpuHIMIT CYyTIEPIIO3ULIUN CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHUsI: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpEeHUs OKos, Apyrue Bubl TpeHus. KoadduunueHt tpenus.

JIBrKeHHE TE O OKPY>KHOCTU MOJI IECTBUEM HECKOJIBKHX CHJL.

3akon bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
ammaparel, CyJa HAa TM[OABOAHBIX KpPBUIbSAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWIISX. [[BIKeHHe 1moe3/1a Ha MarHUTHOW TTOTYIIIKE.

Cuna TSKECTM W 3aKOH BCEMHUPHOIO TATOTEHUs. J[BMYKEHME TEn BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwucie IiaHer BOkpyr Comuua). Ilepmas
KOCMMYECKasi CKOPOCTb. HEBECOMOCTD M EPETPy3KH.



PaBHOBecue marepuanbHON TOUKU. AOCOMOTHO TBEpIoe Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpauieHusi. MOMEHT cuiibl. LIeHTp TsxecTH.

Nmnynec Tema. W3menenme wummynsca. HMmnynsc cunbl.  Yhpyroe u
HEYNpyroe B3auUMOJICUCTBUE. 3aKOHbI H3MEHEHUS M COXPAHEHMS HMITYJIbCa.
PeakTuBHOE NBM>XEHHE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
TpeHusi. CBs3b dHEPTUM U padoThl. [loTeHIIManbpHas SHEPTUS Tela, MOTHATOTO HaJl
MOBEPXHOCTHIO 3eMitH. [loTeHnanpHas sHeprus ckaToil npyxuHbl. Kunetnueckas
sHeprud. TeopemMa O KHHETHYECKON SHEPruu. 3aKOH M3MEHEHUS U COXpaHEHUs
MEXaHUYECKOI YHEPrUH.

Hemoncmpauuu.

Habnronenne MexaHM4eCcKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHeHUE MyTe€d M TPACKTOPUW JIBMOKEHUS OJTHOTO M TOTO K€ Tela
OTHOCUTEJIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHne cKkopoCTH U YCKOPEHHUS IPSIMOJIMHEHHOTO JIBUXKCHUSL.

HccnenoBanrie Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.

HabGmronenue nBM>XeHHS Tella 10 OKPY>KHOCTH.

HabGmronenne MexaHWYEeCKUX SIBIICHUM, MPOUCXOJSAIINX B CUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBMDKEHUU OTHOCHUTEIIHHO
KaOuHeTa (PU3UKH.

HabGmronenue paBHOBeCHs TeJl, CBOOOTHOTO MaJeHusI, KoJieOaHUsI MasTHUKA B
MHEPLUUAJIBHBIX CUCTEMAX KaK IMOJTBEPKICHHUE MPUHIIMIIA OTHOCUTEILHOCTH.

3aBUCHUMOCTh YCKOPEHUS T€JIa OT €r0 MaCChl U JEUCTBYIOIIEH HA HETO CUJIBI.

HabGnronenue paBeHCcTBa CHII IPU B3aMMOJICHCTBUH TET.

M3meHeHue Beca Tena Npu yCKOPEHHOM JABUKEHUU.

IIepenaua umiysbca Ipu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOICUCTBUH TEIL.

CoxpaHeHue UMITyJibca MpH a0COJIFOTHO HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHre UMMyJibca IpH YIIPYTrOM B3alUMOICUCTBUH.

Hab6nronenne peakTUBHOTO ABUKEHUSI.

CoxpaHeHHe SHEePTUH MPU CBOOOTHOM TIaICHHH.

CoxpaHeHue SHEepruu Npu ABUKEHHUH Tella MOJ| ACHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomel u onvimel.

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

Onpenenenne CpemHEH CKOPOCTH CKOJIBKECHHSI OpycKa WM JIBHDKCHHS
[IapyKa Mo HaKJIOHHOW ITOCKOCTH.



OnpeneneHrue YyCKOpPEHUs Telaa IMPU PABHOYCKOPEHHOM JBUXKEHHH 10
HAKJIOHHOM TIOCKOCTH.

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

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

HccnenoBanue ABUXKEHUS Tella, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTH  CHJIBI  TPEHHMSI CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JJABJICHHUS.

Onpenenenue kodhGUIeHTa TPEHUST CKOIBKEHUS.

Onpenenenue KECTKOCTH NPYKUHBL.

HccnenoBanre 3aBUCUMOCTU CHJIBI YIIPYTOCTH, BO3HUKAIOIECH B IPY>KUHE, OT
CTeNeHU eQopMalliy MPY>KUHBI.

Omnpenenenue paboThl CHIBI TPEHUSI MPU PABHOMEPHOM JIBIIKEHHH Teja IO
TOPU30HTAIBLHON TOBEPXHOCTH.

OnpeneneHue pabOThl  CHIIBI  YIPYTOCTH TIPpU  MOIBEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOJIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Pazgen 9. Mexanuveckue Koj1e0aHUs U BOJIHBI.

KonebarensHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/I,
4acToTa, aMIUIMTyAa. ['apMoHMueckue KoyieOaHus. 3aTyXarlue KoJeOaHus.
BoinyxieHHbIe KoseOanus. Pesonanc.

MaremMatnueckui M NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHEpruuv Inpu
K0JIe0aTeIbHOM JBUKCHUU.

Mexannueckue BoJiHBL. [IpoponbHble W momnepeuHble BoiHBL (CBOWCTBA
MEXaHUYECKUX BOJIH: uHTepdepeHuus u nudpaxuus. JJinHa BOJIHBI U CKOPOCTh €&
pacripocTpaHeHus. MexaHnueCcKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. PacnpocTpaneHue u oTpaxeHue 3ByKa. ['pOMKOCTb 3ByKa W BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHPpa3Byk u ynbrpasByk. Hcnomnbs3oBaHue
yJIbTpa3ByKa B COBPEMEHHBIX TEXHOJIOTHSX.

Hemoncmpauuu.

HaOmronenne konebanuii Tel mod AOEHCTBUEM CHIJIBI TSKECTH Y CHUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HaOmronenne BeIHYKICHHBIX KOJIEOAHUM U pe30HaHca.

Pacnpoctpanenue npo10JIbHBIX U MOMEPEYHBIX BOJH (HAa MOJIEIH).

Hab6mronenune naTepdepennnu u qudpakiiui BOJIH Ha TOBEPXHOCTH BOIBI.

Hab6nronenune 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.



Omnpenenenne 4acTOTHI U IEPHOJA KOJIeOaHUN MaTEMaTUYECKOTO MasiTHUKA.

Omnpenenenre 4acTOThl U MEpHo/Ia KOJIeOaHH MPYKUHHOTO MasTHUKA.

HccnenoBanre 3aBUCUMOCTH MepUoa KOJIeOaHW Ipy3a Ha HUTH OT JJIMHBI
HUTHU.

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

[TpoBepka HE3aBHCUMOCTH Tepuojaa KojeOaHuW Tpy3a, MOABEIICHHOTO K
JIEHTE, OT MacChl Tpy3a.

OnbITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTH NIEPHOJIa KOJIeOaHUHN MPYKUHHOTO
MasiTHUKA OT MACChl Ipy3a U KECTKOCTH MPYKUHBI.

N3mepenne ycKkopeHusi CBOOOIHOTO MaJACHHUS.

Pazgeua 10. DiieKTpoMarHuTHoOE 1M0JI€ M JIEKTPOMATHUTHBIE BOJIHBI.

ONEeKTpOMarHuTHOE  ToJIe.  OJEKTpOMarHuTHble  BoiHbL.  CBolicTBa
JIEKTPOMAarHUTHBIX BOJH. lllkana 3J€KTpOMAarHUTHBIX BOJIH. Mcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISi COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DJIEKTpOMarHuTHasi npupoja ceta. CKOpocTh cBeTa. BOJIHOBBIE CBOMCTBA
cBeTa: MHTeppepeHLns U AUPPaKIUsL.

Jlemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

WuTtepdepenius u nudpakuus cBera.

Jlabopamopuvie pabomul u onvimaol.

N3ydyeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MOMOIIbIO MOOMJIBHOIO
TenedoHa.

[IpoBeneHue ONBITOB MO HAOIIOIEHUIO HHTEepDEepeHIINN U AUPaAKIINU CBETA.

Paszgea 11. CBeroBblie siBJICHHS.

JlyueBas Mojzenb cBeTa M TreOMETpUYecKas onTtuka. McrouHuku csera.
[IpssmonuHeiiHOoe pacnpocTpaHeHue cBeta. 3atMeHuss ConHma wu JIyHBL
Otpaxenue cBera. Ilnockoe 3epkano. 3akoH oOTpaxkeHus cBera. llocTtpoeHue
M300pakeHNt, CHOPMUPOBAHHBIX 3E€PKATIOM.

[Ipenomnenue cBera. 3akOH pejaomiieHus cBera. [lonHoe oTpakeHHe cBeTa.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBO/AX, ONTOBOJOKOHHAS
CBS3b.

JIunza, xox mnydern B nuH3e. Popmyna TOHKOM JMH3BL. [locTpoeHue
U300pakeHni, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnTuyeckas cucrema
doroanmapara, MUKpPOCKONAa M Tejleckoma. [7a3, Kak oONTHYecKas CHCTEMa.
bin30pyKoCTh ¥ JAIBHO30PKOCTD.

Paznoxenue Oemoro cBera B crekTp. Onbeitel HetoTona. CroxeHue
CIIEKTPAJIbHBIX LBETOB. J(Hcniepcus ceera.



Hemoncmpayuu.

[IpssMOTMHEWHOE PaCIpOCTPAaHEHNE CBETA.

OTtpakeHue cBeTa.

[Tonydyenue n300paxeHuit B IIIOCKOM 3€pKaje.

[Ipenomnenue ceera.

OnTuyeckuii CBETOBO/.

Xop Jtydeil B coOmparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonyyenue n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Tpuniun aeiictBus ¢oToanmapara, MUKPOCKOTA U TEJIECKOIIA.

Mopens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

[Tomydyenue 6em0ro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimaol.

HccenenoBanne 3aBUCUMOCTH YIUIA OTPaKEHUS CBETOBOTO Jiyda OT YyIJa
TaJICHUS.

N3yyeHue cBOMCTB N300paKEHUSI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIUia MPEJIOMIICHUS OT yIJIa TaJIeHUs CBETOBOTO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

OmnpeneneHue (POKYCHOIO PACCTOSIHUS M ONTUYECKON CHIIBI COOMparoIiei
JINH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OneIThl 1O BOCHPHATHIO IIBETa NPEIMETOB IMPU WX HAOIIOJCHHUH Yepes
L[BETOBbIE (DPUIIBTPBI.

Paznen 12. KBaHTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mianerapHass mojenb atoma. Mognens atoma bopa.
Hcnyckanue u normouieHue cseta aroMoM. KBaHThl. JInHeWdaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- 1 raMmma-u3iaydeHus. CTpoeHue aTOMHOTO
anpa. HykioHHas wmoxaens aromHoro sapa. HWsorombsl.  PaamoakTuBHbIE
npeBpaiieHus. [lepuon monypacnaga aToOMHbBIX saep. [lercTBue paamoaKTUBHBIX
W3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PAAMOAKTUBHOTO U3TyUYCHUSI.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCET.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl W SHEpruM. Peakuum cuHTE3a U
nenenust spaep. Mcrounmku sHeprum ConHua W 3BE3M. SepHast >HEPreTHKa.
DKoJIOTUYECKHE MPOOJIEMBI SIACPHON YHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CnexTpsl pa3Iu4HbIX a30B.



CnexTtp Bojgopoa.

HabGnronenue TpekoB B kamMepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHH.

Peructpanus u3inyyeHus NpUpOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnvie pabomul u onvimaul.

HabnrogeHue CrulonHbIX U JINHEWYaThIX CIEKTPOB U3ITyUEHHUS.

HccnenoBanre TPEKOB: U3MEPEHHUE 3HEPIMM YACTHULIBI [0 TOPMO3HOMY IYTH
(o potorpadusam).

N3mepenne paanoakTUBHOTO (OHA.

IHoBTOPHUTEIHLHO-00001AIOIIUI MOLYJIb.

[ToBTOpUTENHEHO-0000IIAIOMINKA MOAYJIb TPEAHA3HAYEH I CUCTEMATHU3aluU
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
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 I'PaMOTHOCTHU: OOBSCHEHUE U ONKCAaHUE SBJICHUI HAa OCHOBE
npuMeHeHus: GU3NYECKUX 3HAHHUM, HUCCIeA0BAaTEeNbCKUE JIEUCTBUS (BBIIBUKEHUE
TUIIOTE3, NMOCTAHOBKA LENM U IUIAHMPOBAHUE HMCCIEIOBAaHUS, aHAIW3 JAaHHBIX U
MOJIy4€HHUE BHIBOJIOB).

[IpeanmoututenbHO (HOpPMOM OCBOEHUST MOJIYJSl SIBIAECTCS TPAKTHKYM,
porpamMma KOTOpOTO BKJIFOUYAET:

pelIeHne 3aJay, OTHOCSIIMXCS K pa3iMuyHbIM pas3fenaM U TeMaM Kypca
(GU3HMKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE Pa3HbIX Pa3IeiioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYAsi pabOTHI U OMBITHI U3
nepeyHer K paslesiaM Kypca) B YCIOBUSX CaMOCTOSITEIBHOTO IUIAHUPOBAHUS
IPOBEJICHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKHU SKCIIEPUMEHTAIIbHON YCTaHOBKU;

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

paboTy Ha/J TPYIIIOBBIMU WM WHIUBUIYATHHBIMH MPOSKTAMHU, CBSI3aHHBIMHU C
coJiep>KaHreM Kypca (PU3UKH.

N3ydeHne MOBTOPUTEIHLHO-0000IIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
IPOBEJCHUEM JUAarHOCTUYECKONW paboThl 3a Kypc (pU3MKK yriayOiIEHHOTO ypOBHS,
BKJIIOYAIOIIECH 3aJaHusi Pa3HOTO YPOBHSI CJIOKHOCTH. Pe3ynbTaThl BBIIOJHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs



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

INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA YI'JIVBJIEHHOM YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHNA

N3yuyenue ¢u3nKyu HA ypOBHE OCHOBHOTO OOIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTH)KEHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pe3ynbTaToB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbraTe uzydeHus Gu3NKu Ha ypOBHE OCHOBHOI'O OOIIIEr0 00pa3oBaHUs
y oOyuaroierocsi 0yayT cpopMUpoOBaHbl CIAEAYIOUIUE JIUYHOCTHBIE PE3ybTaThl B
4acTH:

e I)nampuomuuecxkozo éocnumanusi:

IIPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUHCKOMN
(bu3NYeCcKoil HayKH;

LEHHOCTHOE OTHOUIEHHE K JOCTHKEHUSM POCCUMCKUX YUEHBIX-(DU3UKOB,;

o 2)2parxcoanckozo u Oyx08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCTh K aKTUBHOMY YYacTHIO B OOCYKJIE€HHUU OOILECTBEHHO 3HAUMMBbIX
U 3THUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUU
busuKy;

OCO3HAHME BAXKHOCTU MOPAIBHO-3TUYECKUX IPUHLMUIIOB B JEATEIBHOCTH
YYEHOT0;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPUSITUE ICTETUYECKUX KauecTB (PM3MUECKON HaAyKu: €€ TapMOHUYHOTO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHWYHOCTH;

e 4)uennocmu HayuHO20 NO3ZHAHUA:

OCO3HAaHUE IIEHHOCTH (PU3NYECKOW HAyKd Kak MOIIHOTO HHCTPYMEHTa
[I03HAHWSI MHpPA, OCHOBBI PAa3BUTUSA TEXHOJOTWHM, BAXXHEHILIEH COCTaBIAIOLLEH
KYJIBTYPBHI;

OpUEHTalUus B JEATEIbHOCTM Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX
npecTaBiICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOIBI;

pa3BUTHE HAY4YHOW II0003HATETLHOCTH, HMHTEpPEca K HCCIEeI0BATENbCKON
NesTEIbHOCTH;

o 5)dpopmuposanun Kynomypol 300p06va u IMOUUOHAILHO20 O1AZONOSIYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro o0Opa3a JKM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MHpE, BaXKHOCTH TpaBUJl OE30MACHOTO TMOBEACHUS Ha



TPaHCIIOPTE, HA JOPOrax, C HJIEKTPUYECKUM U TEIUIOBBIM 00OpYyIOBaHUEM B
JIOMAITHUX yCIIOBUSX;

c(OpMUPOBAHHOCTh HaBbIKa peQIieKCHM, TpPHU3HAHHE CBOEro IMpaBa Ha
OILIMOKY M TaKOTO e MpaBa y APYroro 4eiaoBeKa;

e 6)mpyooeozo eocnumanus:

aKTUBHOE YYaCTHE B PCIICHWW TMPAKTHUYECKUX 3amad (B pamMKax CEMbH,
oOpa30oBaTeIbLHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOLIUX B TOM YUCIE U PU3NYECKUX 3HAHMIA;

UHTEPEC K MPAKTUYECKOMY U3yUEHHUIO Mpodeccuid, CBI3aHHBIX ¢ (HU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpHEHTAIlMsd HAa TMPUMEHECHHE (PU3NYECKUX 3HAHWHN IS pelieHUs 3aaad B
o0JIacTU OKpYyXKarolle cpenbl, IUIAHUPOBAaHUS TMIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX MOCJIEICTBUM JIJIs1 OKPYXKAIOIIEH CPEJIbl;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHHSI;

o 8)adanmavyuu K U3MEHAIOUWUMCA YCI06UAM COUUATILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3UUYECKON HAMIPABICHHOCTU, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;

MOBBIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 MPaKTHYCCKYIO
NEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBICHUSIX;

OCO3HaHUE ASHUIIMTOB COOCTBEHHBIX 3HAHUN M KOMIICTEHTHOCTEH B 00J1acTH
busuKy;

IJIAHUPOBAHWE CBOETO PA3BUTHS B TPHOOPETCHUM HOBBIX (DU3NUCCKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAHUEM (DU3NUECKUX 3HAHUI;

OLICHKAa CBOMX JECHCTBUM C YYETOM BIUSHUSA HA OKPYXKAIOIIYK Cpeny,
BO3MOKHBIX TJI00AJIbHBIX TTOCJICICTBUH.

METANPEAMETHBIE PE3YJIbTATDBI

B pesympraTe OCBOSHHS TporpamMMbl IO (HU3WKE HAa YPOBHE OCHOBHOTO
oO1ero o6pa3oBanus y o0ydarorierocs: OyayT copMupoBaHbl MeTANPeIMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIIUE TO3HABATEIbHBIC YHUBEPCATbHBIC YUCOHbIC ICHCTBUA,
KOMMYHHKATHBHBIC  YHUBEPCaJbHbIC  Y4eOHbIC JICHCTBHS,  PETYJISTHUBHBIC
YHHUBEpCAJIbHBIC yU4eOHbBIC JICHCTBHSI.



Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBHUS
ba3oBble jornueckue geicTBUs:

BBIBJISITh M XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKU  OOBEKTOB
(sBNIEHMUI ), KJITaCCU(MUIIMPOBATH UX;

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B paccMaTpUBaeMbIX (akTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIEC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJbBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYEHHM, BBIABUTaTh THUIOTE3bl O  B3aUMOCBS3SIX
(bu3MYEeCKUX BEJIUYUH;

CaMOCTOATENLHO BBIOMpATh CHOCO0 pemeHus yueOHOM (pu3anyeckor 3aaadu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PEIIECHHUSA, BHIOOpP Haubosee MOAXOISUIErO C
y4E€TOM CaMOCTOSITENIbHO BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbcKue 1eHCTBUA:

MCIIO0JIb30BaTh BOMPOCHI KAK MCCIIEI0BATEIbCKUI HHCTPYMEHT TTO3HAHMUS;

MPOBOJUThH MO CaAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
(bU3UYECKUI IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEIOBAHUE (PU3UUECKOTO SIBICHUS;

OILICHMBATh HA MMPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYECHHYIO
B XOJI€ UCCJIEIOBAHUS WU SKCIIEPUMEHTA;

CaMOCTOSITeNIbHO (OpMYyJIHpOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
MPOBENEHHOTO HAOIIOAEHUS, OTbITA, UCCIIEIOBAHUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATh MPEINOJIOKEHUS 00 MX Pa3BUTHUH B HOBBIX YCIOBHSIX U
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSITh PA3IUYHBIE METOJbl, MHCTPYMEHTHI M 3aIlpPOChl MPU TOUCKE U
oTOope UH(pOPMAIIUU UITU JAHHBIX C YUETOM MPEIJIOKEHHON yaeOHOMN (hrU3UIeCKOi
3a/1auu;

aHaJIM3UPOBaTh, CHUCTEMATU3UPOBATH W HHTEPIPETUPOBATH HH(OPMAILIHIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

OIICHUBATh HAAEKHOCTh HMHGPOPMAIMKM TIO KPUTEPHUSAM, MPEAJIOKEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (QOpMy  TIpEICTaBIICHUS
nHpopMaIMu W WUTIOCTPUPOBATH pEIIacMble 3aJa4d HECJIIOKHBIMU CXEMaMH,
JarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
B XOJ€ OOCYXJeHHs ydyeOHOro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboOT M TMPOEKTOB 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXKAA€MOH TEeMbI U



BBICKA3bIBAaTh WJIEW, HAIEJICHHBIE Ha pEIICHWE 3aJaydl ¢ TOoJJepKaHue
0arokenaTeaIbHOCTH OOIICHUS;

COTIOCTaBJISATh CBOU CYXKIICHUSI C CYXACHUSAMHU JAPYTHX YYACTHUKOB JHAIIOTA,
oOHapyKHUBaTh Pa3IMUMEC U CXOJCTBO MO3HUITHIA;

BBIPQKATh CBOIO TOUYKY 3PCHUS B YCTHBIX U ITUCHMEHHBIX TEKCTaX;

MyOJUYHO TPEACTABIATh PE3YJbTAThl BHIOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCTIeprMEHTa, UCCIICIOBAHUS, TIPOEKTA);

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIMBHUIYaIbHOM
paboOTHI IPH PEIICHUHM KOHKPETHOM (PH3NYCCKOM TIPOOIEMEIL;

MPUHUMATH 1[I COBMECTHOM JICATECILHOCTH, OPTaHU30BBIBATh JACHCTBUS I10
e€ JOCTIKEHHUIO: PpAaCIpeAeisiTh POJH, OOCYXKIAaTh MPOIECChI W PE3yIbTaThI
COBMECTHOM pabOoThl, 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;

BBITIOJTHATH CBOKO 4YacTh PabOThI, JOCTUTas KAa4ye€CTBEHHOTO pe3yJibTaTa IIo
CBOEMY HANpPaBJICHUIO W KOOPJAMHHUPYS CBOU JACHCTBHS C JAPYTUMU YICHAMH
KOMAaH/IbI;

OIICHMBATh KAadyeCTBO CBOEr0 BKJIaJa B OONIUH TPOIYKT IO KPUTEPHSIM,
CaMOCTOSATEITFHO C(OPMYITMPOBAHHBIM yUYaCTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBHUSA
Camoopranusauus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYyAIUSAX, TPEOYIOMUX 15
pereHns GU3NIeCcKuX 3HaHWM;

OpPUEHTUPOBAThCA B  PA3JIMYHBIX  MOAXOJaX  NPHUHATUA  PEUICHUU
(MHAMBUyATbHOE, IPUHSTHE PEIICHUS B TPYIIE, IPUHATUE PEUICHUM TpyNoi);

CaMOCTOATENILHO COCTABJISATh AJTOPUTM pelieHUs (PU3NYEecKOM 3afaud WIH
IUIaH HCCIIEJIOBAaHUA C YYETOM HMEIOLIUXCS PECypcoB M COOCTBEHHBIX
BO3MO>KHOCTE, apryMEHTUPOBATH MPEIJIaracMbI€ BApUAHTHI PEIICHUN;

nenatb BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, DMOIMOHAJIBLHbIN HHTEJJIEKT:

JIaBaTh aJIEKBaTHYIO OLIEHKY CUTYalluu U MpeJjiararh rjiaH e€ U3MEeHEHHUS,

OOBSCHATh  TPUYHMHBI  JOCTKEHUS  (HEHOCTHKEHHUS)  PEe3yIbTaToOB
NeSITENIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTh (B TOM YHCJIE B XOJI BBITIOJHEHHUS
(bu3MUecKoro McciIeoBaHUsl WM TNPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHUBIINXCS CUTYaIlUH, YCTAHOBIIEHHBIX OIMMOOK, BOSHUKIITUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yibTaTa LIEJIU U YCIOBUSAM.

CTaBUTh ce€0sl HA MECTO JPYroro yejoBeKa B XOJ€ CIopa WIH JUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHUS U JIOTUKY JIPYToro.

MPU3HABAaTh CBOE MPABO Ha OIMIMOKY MPU PEIICHUH (PU3MYECKHUX 3a]lay UK B
YTBEPKJICHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MPABO APYIOro.



IHNPEAMETHBIE PE3YJIBTATDBI

K koHiy oOyueHust ¢ 8 knacce npenMeTHbIE pe3ylbTaThl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

WCIIOJB30BaTh MOHATUA (Macca W pa3Mepbl MOJEKYJ, TEIUIOBOE IABUKCHHE
aTOMOB W MOJIEKYJI, arperaTHbIE COCTOSIHHUSI BELIECTBA, KPUCTALIMYECKHE U
amop(HBIC Tena, HACBHIIMICHHBI W HEHACHIIICHHBIA Iap, CHOCOOBI M3MCHCHUS
BHYTPEHHEW JHEPruM, »JJIEMEHTAPHBIA DSJIEKTPUUYECKUM 3aps, MPOBOJHHKH,
MOJIYNPOBOJHUKH, JUAIEKTPUKU, UCTOYHUKH MMOCTOSSHHOTO TOKA, SJIEKTPUUECKOE U
MarHuTHOE MOJIf, ONTHYECKas CUCTeMa) M CHUMBOJIMYECKUN S3bIK (DU3UKU TpHU
pelIeHrnn YYeOHBIX U MTPAKTUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIUpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHE, CMAYMBAHUE, KANWUISIPHBIC SIBIICHUS,
UCTIapeHue, KOHJACHCAIUs, IUIaBJICHUE, KPUCTALTU3AIMS, KHUIIEHUE, CIOCOObI
Teronepeaayn (TErmIonpOBOIHOCTb, KOHBEKIUS, U3yUYCHHE), TEIUIOBBIE TTOTEPH,
ANEKTPU3ALUA TEJ, B3aUMOJCHCTBUE 3aps0B, NCHCTBUS SJICKTPUUECKOrO TOKA,
KOPOTKO€E 3aMbIKaHHE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE MAarHUTHOT'O MOJIsSI Ha
MPOBOJTHUK C TOKOM) IO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SIBJICHUE;

pacro3HaBaTh  MPOSBJICHUE  U3YYEHHBIX  (PU3MUECKUX  SABJICHUU B
OKpykarolmieM Mupe (B TOM uwuciie (U3MUECKUue SBICHUS B MPUPOJE:
MMOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHHUS B MOPHUPOJE, KPUCTALIBI B THPHUPOJE,
usznydyenne CoJiHIIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpHU3bI, 0O0pa3oBaHUE POCHI,
TyMaHa, WHEs, CHEra, JJICKTPUYECKHE SBJICHUS B arMocdepe, IIEKTPUUECTBO
YKUBBIX OpPraHW3MOB, MAarHUTHOE T0JIe 3eMJId, Apeid MOJIIOCOB, POJIb MArHUTHOIO
noJis JUIsS KU3HM Ha 3emMjie, TMOJSIPHOE CHSHHUE), TPU OTOM TMEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) HU3MYECKUX SIBICHHIM;

OMHUCHIBATh M3YyUYCHHBIC CBOMCTBA TeJl U (PUBMUECKUE SBJICHUS, HCIOIB3YS
dbuznyeckre BeIUMYMHBI (TeMImeparypa, BHYTPEHHSS DHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa rasa, yienbHas TEMJIOEMKOCTh BEIIECTBA, YACNIbHAs TEIIoTa
TUIaBJICHUS, YJENbHAs TEIUIoTa MapooOpa3oBaHUs, YAelbHas TEIUIOTa CrOpaHUs
TOIIMBA, KOA(DPUIIUEHT MOJIE3HOT0 NESUCTBUS TEIJIOBOM MalllMHbI, OTHOCUTEIbHAS
BJI&KHOCTh  BO31yXa, OJEKTPUYECKUM 3apsll, CHJIa TOKA, DIJIEKTPUYECKOE
HaMnpsHKEHWE, CONMPOTUBIICHUME NpoBoAHMKA, D/IC B 1enM MOCTOSIHHOIO TOKAa,
IEKTPUUECKOE YAEIbHOE COMPOTHBJICHUE BENIECTBA, paboTa W MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMUCAHUU MIPABMWIHHO TPAKTOBATH (PU3UYECKUIA CMBICT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUsI M €IUHUIBI (PU3NYECKUX BEJIMYUH,



HaXOJUTh (hOPMYJIbI, CBA3BIBAIONINE NaHHYIO (U3UYECKYIO BEIMYUHY C APYTHMH
BEITMYMHAMU, CTPOUTH TPA(UKU U3YICHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS W IPOIIECCHI,
HCIIOJIb3Ysl OCHOBHBIC MOJIOKEHUSI MOJIEKYJISIPHO-KMHETHYECKOU TEOPUU CTPOCHUS
BEILIECTBA, ypaBHEHHUE TEIUIOBOro OajlaHCca, 3aKOH COXPaHEHUS SJICKTPUYECKOTO
3apsina, 3akoH KylioHa, MPUHUMN CYNEPNO3UIMUA SJAECKTPUUECKUX TMOJIeH, 3aKOH
Owma st yyacTka mnenu, mpasuia Kupxroda, 3akon Oma 715 MOTHOM TeTH, 3aK0H
Jlxoynsa-JleHia, 3aKOH COXpaHEHHUs SHEPrUH, MPU ITOM pa3audaTh CIOBECHYIO
(GhopMYyJIMPOBKY 3aKOHA M €T'0 MaTeMaTHYECKOE BBIPAYKECHHUE;

CTPOUTH TPOCThIC (PU3UUECKUE MOJICNIM PEaJIbHBIX OOBEKTOB, MPOIIECCOB U
SBJICHUM, BBIJEIATH IPU HATOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, ABICHUHN, MPUMEHATH (PU3NUECKHE MOJICTU JIJIs1 OOBSICHEHUS
(bU3UYECKUX MPOIECCOB U PelIeHUs YU4eOHBIX 3a/1a4;

OOBSCHATH (PU3MUECKUE SBJICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIC U B
KOHTEKCTE€ CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, M pelaTh
KaueCTBEHHbIC 3aJlayd, B TOM 4YHUCJE TPEOYIOIUEe YHUCIECHHOIO OICHUBAaHUS
XapaKTePHbIX 3HAYCHUN (PUBMYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYIO MOJIEIIb, BBISBIISTh MPUYMHHO-CIICICTBEHHBIE CBS3M M BBICTpPAMBATh
JIOTMYECKYIO0 IIETIOYKY PAaCCyXIECHUM C ONOpOM Ha H3y4YEHHbIC CBOMCTBa
buznyecKkux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MOJIEIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajJauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
U3y4aeMbIM TeMaM Kypca (pu3uku, BHIOMpas aJeKBaTHYIO (HU3NYECKYIO MOJECIb, C
HCIIOJIb30BaHUEM 3aKOHOB W (POpMyJ, CBS3BIBAIOIMINX (DU3UUYECKUE BEIIMYMHBI,
3allMChIBATh KPATKOE YCIOBUE W Pa3BEPHYTOE PEIICHUE 3aJa4M, BbBISBIATH
HEJIOCTAIOIIHNE UM U30BITOUYHBIC JaHHbBIE, 000OCHOBBIBATH BHIOOP METO/A PEUICHUS
3a/1aud, WCMOJb30BaTh CIPABOYHBIC JaHHbBIE, NPUMEHATh METOAbl aHaJIu3a
pPa3MEpPHOCTEH, UCTOIB30BaTh IpaUUECKUE METOMBl PEIICHHS 3aj]ad, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacu€Thl, OICHHWBATh PEATUCTUYHOCTD
MOJYYEHHOTO0 3HAueHHUS (U3NYECKOW BETWYUHBI W OMNPENETsATh Pa3MEPHOCTH
(bu3nYeCKON BETMYUHBI, TOJYUYCHHOU MPU PEIICHUN 3aa4H;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEHIUTh MPU  [TOMOITA
(bU3MYECKUX METOJOB, M IIpejylaraTh OPHEHTHUPOBOUYHBIA CIIOCOO pEIICHUS, B
OMMCAaHWUU  HCCJICJAOBAaHMUS  paclio3HaBaTh  IPOBEPSEMOE  MPEATNOJIOKEHUE
(rumotesy), UHTEPIPETUPOBATH MOJIYUCHHBIN PEe3yIbTaT;

MIPOBOAUTH OMBITHI 110 HAOIIOJEHUIO (PU3UYECKUX SIBICHUN WU (PU3NUECKUX
CBOMCTB Tel (KamWUISIPHBIE SBJICHUS, 3aBUCUMOCThH JABJICHHSI BO3AYyXa OT €ro
o0béMa W TeMmmeparypbl, CKOPOCTH TIpollecca OCThIBaHUS (HArpeBaHUs) MPH
M3JIy4YEHUH OT I[B€Ta HW3JIy4arolleil (MOriomarmnieil) noBEPXHOCTH, CKOPOCTh
WCIIApEHUST BOJBI OT TEMIEpaTypbl >KUJIKOCTH M IUIONIAAM €€ IMOBEPXHOCTH,



AIIEKTPU3ALUS TNl U B3aUMOJCUCTBUE DJCKTPUUECKHUX 3apsA/I0B, B3aUMOCICTBHIE
MOCTOSTHHBIX MAarHUTOB, BU3YyaJIH3allisl MArHUTHBIX TOJICH TOCTOSHHBIX MarHUTOB,
JEHCTBUSI MarHUTHOTO TOJIA Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHUTa,
CBOMCTBa 3JIEKTPOJIBUraTENsl MOCTOSHHOIO TOKA): (POPMYJIHPOBATH MPOBEPSIEMOE
npeanosjoxkeHue (TUMOTe3y) O  BO3MOXKHBIX — Pe3ysbTaTax  HaOJIIOJCHUH,
CaMOCTOSITENIFHO cOOMpaTh yCTaHOBKY M3 HM30BITOYHOrO Habopa o0OpymoBaHUS,
OIKCHIBATh XOJ1 OTbITa U (POPMYITHPOBATH BHIBOJIBL;

MPOBOJUTh TMpPSMbIE U KOCBEHHbIE HU3MEpEeHHs] (UMUECKUX BEITUUYHH
(Temneparypa, OTHOCUTENbHas BIAXHOCTh BO31yXa, CHJIa TOKa, HAaIpPSIKEHUE,
ylaelbHas TEIMJIOEMKOCTh BEIECTBa, COMPOTUBIECHUE MPOBOJHUKA, padoTa H
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpPOB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpEHUs, (PUKCHPOBATH IMOKa3aHUS
npuOOpOB, HAXOAUTh 3HAUYEHUE U3MEPSEMOUN BEJIMYUHBI C MTOMOILIBIO YCPEIHEHUS
PE3yJIbTaTOB CEPUU U3MEPEHUN U OLICHUBATh MOTPEIIHOCTh U3MEPEHUH;

MPOBONUTH IKCIIEPUMEHTAJIbHBIC MCCIEIOBAHNUS 3aBHCHUMOCTEH (PH3MUECKHIX
BEJIMYMH (3aBUCHMOCTH JIaBJICHHUS BO3AyXa OT €ro o0bEMa M HarpeBaHUs WU
OXJIQXKJICHHUS, UCCIEA0OBaHUE SIBJICHUS TEIII000MEHA IPHU CMEILIMBAHUY XOJIOJHOUN U
rops;ueid  BOABI, 3aBUCHUMOCTb COIPOTUBJIEHHS TMPOBOJHUKA OT €ro JJIHMHBI,
IUIOIIAId TONEPEYHOTO0 CEYEHHS M YAEIbHOIO COINPOTUBIEHHUS BEIECTBA
MPOBOJIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPsDKCHUS Ha
MIPOBOJTHUKE, MCCIIEIOBAHUE MOCIEIOBATEIIBHOIO U MapaIEIbHOTO COEAUHEHUN
IPOBOJHUKOB): COBMECTHO C Y4HTeleM (OpMYIUpOBaTh 3a4ayy M THUIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSTEIbHO IUIAHUPOBATH HCCIIEIOBAaHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
MPEJICTaBIISITh MOJTYYCHHBIE 3aBUCUMOCTU (DPM3MUECKUX BEJIMYUH B BUAE TAOJIHIl U
rpadMKoOB, OIEHUBATh MOTPEIIHOCTH, [eJaTh BBIBOJABI 10 pe3yJibTaTaM
UCCIIEIOBaHMUS;

coONoaTh MpaBwiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaTOpHBIM
000opy10BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOIIECCOB C OMOPOM Ha WX OMUCaHUs (B TOM
YyCclie: CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIbTMETP, CUETUYHK AJIEKTPUUECKON IHEPIHH, dJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTeNIbHbIe  3JEKTPONpUOOpbl  (MIPUMEpPBI), MNPEJOXPAHUTENIM U HX
NpUMEHEHHEe B OBITY W TEXHUKE, NPUMEHEHHE I[IOCTOSHHBIX MAarHHUTOB,
3JIEKTPOMArHUTOB, 3JIEKTPOJBUTATENb MOCTOSHHOTO TOKA), MCIOJb3ys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHM, HEOOXOIUMble (PU3UUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;



pacro3HaBaTh IMPOCThIE TEXHUYECKHWE YCTPOHMCTBA U HU3MEPUTEIIbHBIC
npuOOpbl MO CXEMaM M CXEMATHYHbIM PUCYHKaM (GKUJIKOCTHBIM TEpMOMETP,
TEPMOC, TCUXPOMETP, TUTPOMETpP, JBUTATEIb BHYTPEHHErO0  CrOpaHus,
AJIIEKTPOCKOI, PEOCTaT), COCTaBJIATh CXEMbl DJJIEKTPUYECKHX Iene ¢
MOCJIEIOBATEIbHBIM W TNapaJlJICbHBIM COCIMHEHHEM JJIEMEHTOB, pasiinyas
YCIIOBHBIE 00O3HAYCHHS AJIIEMEHTOB JJICKTPUUECKHUX IIETICH, MCTIOIb30BaTh CXEMBI
U CXEMATHUYHbIC PUCYHKH H3YUYCHHBIX TEXHUYECKUX YCTPOWCTB, U3MEPUTEIbHBIX
npUOOPOB M TEXHOJIOTHYECKUX MPOIECCOB MPHU PEIICHUH YYEOHO-TIPAKTHUUYECKHUX
3ajiay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAILIMIO O TPUMEPAX) MPAKTUIECKOTO
WCIIOJB30BaHUs (PU3UYECKUX 3HAHWM B MOBCEIHEBHOM >KU3HMU JJisI 0OecTieUeHUs
0€30MacHOCTH MpPHU OOpAIEHUH C MPUOOpaMH M TEXHUYECKHMMH YCTPOWCTBAMH,
COXpaHEHHUsI 370POBbS M COOJIOACHUS HOPM DKOJIOTMUECKOrO TOBEJCHUS B
OKPY>KAIOIIEH CPEE;

OCYILIECTBJISITh MOUCK MH(pOopManuu puznyeckoro coaepxanus B IutepHere,
CaMOCTOSITENILHO (DOPMYNHMpPYs TMOUCKOBBIM 3ampoc, HAa OCHOBE HWMEIOIINXCS
3HAHUW W CPABHEHUS JOMOJHUTEIBHBIX WCTOYHUKOB BBIACIATH WH(POpPMAIIHIO,
KOTOpast SIBJISIETCS] IPOTUBOPEUUBON HUITU MOKET OBITh HEJTOCTOBEPHOM;

UCIIOJIb30BaTh TIPHU BBINOTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TIOMYJISPHYIO
auTepaTypy (puznueckoro cojep)kaHus, CIPaBOYHBIE MaTepUalibl, PECYpPChl CETH
WNutepHer, BiaAeTh MNpuéMamMud KOHCIEKTHUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIK U3 OJTHOM 3HAKOBON CHCTEMBI B IPYTYIO;

co3faBaTh COOCTBEHHBbIC IMCHMEHHBIE M KpaTKUE YCTHBIE COOOIICHHS,

00001as nHMOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO COIEpKaHUS, B
TOM  4uciae NyOJUYHO  TPEACTaBISATH  pe3yJbTaThl  MPOSKTHOM  WIIU
UCCIIEIOBATENbCKOM A€ TEILHOCTH, IIPU ATOM TPAMOTHO UCIIOJIb30BaTh U3YUEHHbBIN
NMOHATUUHBIN  ammapar  Kypca  (U3UKH,  CONPOBOXKAATh  BBICTYILJICHUE
IIPE3EHTALUEN;
MIPU BBIMOJIHEHUU YYEOHBIX MPOEKTOB M HMCCIEAOBaHUN (DU3UYECKUX TMPOIIECCOB
pacnpenensTh OO0S3aHHOCTH B TPYIIE B COOTBETCTBUU C IOCTaBJICHHBIMU
3a/1auaMu, CJIEAUThH 3a BBIOJHEHUEM IJIaHA JIEUCTBUU U KOPPEKTUPOBATH €rO,
aJICKBaTHO OIICHMBAThH COOCTBEHHBIM BKJIaJA B JCATEIBHOCTH  TPYIIIHI,
BBICTpAaMBaTh KOMMYHUKATMBHOE B3aWMOJICUCTBUE, TMPOSBISISE TOTOBHOCTH
paszpemarb KOHMIUKTHI.

K konmy oOyuenust ¢ 9 knacce mpenMETHBIC PE3yJbTaThl HA YriayOJIEHHOM
YPOBHE JTOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITUXCSI YMEHUIA:
WCIIOJIB30BaTh MOHSTHS (CHUCTEMa OTCYETA, OTHOCUTEILHOCTh MEXaHUYECKOTO
JBUKEHHUS, HEBECOMOCTh U MEPErpy3KH, LEHTP THKECTH, MEXaHUYECKUE BOJHBI,
3BYK, WH(Pa3ByK W yJIbTPa3BYK, JJIGKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE



U3y4YeHHE, 1IKajJa 3JIEKTPOMArHUTHBIX BOJIH, HCTOYHUKU CBETa, OJU30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhI MCIyCKAaHUSl M IMOTJOIIeHus, anb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIEpHAas U TEPMOSACPHAs 3HEPreTHKa) U CUMBOIMYECKUI
A3bIK (PU3UKU IIPU PELLICHUH YUEOHBIX U MPAKTUYECKUX 3a/1a4;

YBEPEHHO  pa3nuyaTh  SBJICHUS  (paBHOMEpPHOE U  HEPaBHOMEPHOE
NPSIMOJIMHEWHOE JBUKEHUE, PAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUKEHUE,
CBOOOJHOE MAaJE€HHUE TE€J, JBW)KEHHE IO OKPYKHOCTH, B3aHMMOJIEHCTBHE TeEl,
paBHOBECHE MAaTEpUaJbHOW TOYKH, PpEAKTUBHOE [BUKEHHE, HEBECOMOCTD,
KoieOaTeNbHOE  JIBUJKEHUE (FapMOHMYECKHME, 3aTyXalollUe, BbIHYKICHHbIC
Koye0aHus), PE30HAHC, BOJIHOBOE MABM)KEHHE (PacIpOCTPAHEHUE M OTPaKEHUE
3ByKa, uHTEepdepeHus u qudpakiys BOJIH), NPIMOJUHEHMHOE PacnpoCTpaHEHUE,
OTpaXEHUE M TMPEJOMIICHHE CBETa, IIOJHOE BHYTPEHHEE OTPAXKEHUE CBETA,
pasnoxkeHue Oeoro cBeTa B CHEKTP U CIOXEHHE CHEKTPAJIbHBIX I[BETOB,
€CTECTBEHHAsl  pPAJUOAKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3JIy4EeHHs) TI0 ONHUCAHHUIO HX XapaKTEPHBIX CBOHNCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3UUYECKOE SBJICHUE;

pacno3HaBaThb  NPOSBICHHE  HM3YYEHHBIX  (U3MYECKUX  SIBJICHUHA B
OKpY>KarolleM MHpe (B TOM yHciie (pU3NUECKHE SIBJICHUS B MPUPOJAE: NPUIUBBL U
OTJIIUBBI, ABWKEHHUE IUIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBUKEHUE YKUBBIX
OpraHU3MOB, BOCHPHITHE 3BYKOB >KMBOTHBIMH, 3E€MIJIETPSICEHUE, CEMCMHYECKUE
BOJIHBI, LIyHAMH, 3XO0, LIBETA TEJI, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTHYECKOE
JeiCTBUE BUIAMMOIO, YJIbTPadUOJIIETOBOTO M PEHTTEHOBCKOTO  M3IY4YECHHH,
€CTECTBEHHbII paguMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4YH, pPaJHOaKTUBHOE
U3JIy4eHHE NPHUPOAHBIX MHUHEPAIOB JEUCTBUE DPAJMOAKTHBHBIX H3JIyYEHUI Ha
OpraHu3M YEJIOBEKa), MPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 33/ady B YUYEOHYIO,
BBIICJISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHUI;

OINKCHIBaTh HU3YUYCHHBIE CBOMCTBA TeN W (UINYECKUE SIBICHUS, UCIOJB3YS
¢usznyeckue BeNWYMHBI (CpelHSAsT W MTHOBEHHass CKOpPOCTh Teja IMpH
HEpPaBHOMEPHOM JIBH)KEHHH, YCKOpPEHHUE, MEepeMENIeHUEe MPU PaBHOYCKOPEHHOM
OPSMOJIMHEMHOM  JIBIDKEHHM,  yIjoBasi  CKOPOCTb,  LIEGHTPOCTPEMHTEIbHOE
YCKOpEHHE, CHJIa TPEHUS, CUJIa YIPYTOCTH, CUJIA TSXKECTH, YCKOPEHUE CBOOOIHOIO
NaJIeHUs], BEC TeJla, LEHTP TSHKECTU TBEPAOrO TENA, UMITYJIbC TEIA, UMITYJIbC CHIIBI,
MOMEHT CHJIbl, MEXaHHUYeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJHSTOrO HaJl MOBEPXHOCTHIO 36MJIM, MOTEHIMATbHAS SHEPTHUS CKATOU MPYKUHBI,
KMHETHYECKasi JHEeprus, MOJIHAs MEXaHW4YecKas JHeprusi, NepuoJ U 4YacToTa
KoJie0aHuM, MeproJ MaTEMAaTUYECKOTO U MPYKUHHOTO MasTHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IOKA3aTeNb NPEIOMIICHUS
Cpelbl), TMpH ONHCAHWW TPABUIBHO TPAKTOBAaTh  (PU3MUECKHM  CMBICT
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAUEHUS U €IMHULBl (U3NYECKUX BEIUYUH,



HaXOJUTh (hOPMYJIbI, CBA3BIBAIONINE NaHHYIO (U3UYECKYIO BEIMYUHY C APYTHMH
BEITMYMHAMH, CTPOUTH TPa(UKN U3YICHHBIX 3aBUCUMOCTEH (DU3UIECKUX BEITMUNH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHHS W IPOIIECCHI,
UCTIONB3YS 3aKOH COXPaHEHUS! SHEPTUH, 3aKOH BCEMHPHOTO TITOTCHHSI, TPUHITUII
CYNEPTO3HUIIMA CHJI, TPHUHIUII OTHOCUTENbHOCTH ['ammies, 3axkoHsl HproTOHa,
3aKOH COXpaHEHUsS HMMITYJhCa, TEOPEMYy O KHHETHYECKOW SHEprud, 3akoH ['yka,
3aK0H bepHyu, 3aKOHBI OTpaXKCHHUS W MPETOMIICHHUS CBeTa, (GOPMYITy TOHKOU
JIMH3BI, TUIAHETAPHYIO0 MOJICNIb aTOMa, HYKJIOHHYIO MOJIEIIh aTOMHOTO sIJIpa, 3aKOHBI
COXpaHEHHs 3apsIOBOTO W MAaCCOBOTO YHCEI MPH SISPHBIX PEAKIUSIX, MPU ITOM
pa3nuyaTh CIOBECHYIO (OPMYITUPOBKY 3aKOHA U €70 MAaTEeMaTHIECKOE BRIPAKEHUE;

CTPOUTH (DPU3UIECKHE MOJACIH PEaTbHBIX OOBEKTOB, MPOIECCOB W SIBICHUIMA,
BEIICNIATh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBONCTBA OOBEKTOB,
MPOLIECCOB, SIBJICHUM, NPUMEHATh (QU3WYECKUE MOJENTU Il OOBSICHEHUS
(bu3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a]1a4;

OOBSCHATHh (PU3NUYECKUE SBJIICHHMSI, TIPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIIC B
KOHTEKCTE CHUTyallii MPaKTUKO-OPHUEHTHPOBAHHOTO XapakTepa, W pemaTh
KaueCTBCHHBIC 3a7aud, B TOM YHCJIE TPEOYIOIMHNE YHCICHHOTO OICHUBAHUS
XapaKTEPHbIX 3HAYCHUN (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMPAThH aJCKBATHYIO
(bU3MYECKYI0 MOJIENb, BBISBIATh MPUYMHHO-CJICACTBEHHBIC CBA3M U BHICTPAUBATh
JIOTUYECKYIO LEMOYKY pACCYKACHUW K3 2—3 IIaroB ¢ OMOpPOM HA W3YYCHHBIE
CBOMCTBA (PU3UYECKUX SIBICHHH, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJICIIH,

YBEPEHHO peliaTh pacu€THHIC 3a/laud M0 M3y4aeMbIM TeMaM Kypca (U3HKH,
BBIOWpAsi aJeKBAaTHYIO (PU3UYECKYI0 MOJIeTh, C HCIOJIb30BAHUEM 3aKOHOB U
dbopmyI1, CBA3BIBAIOMINX (PU3NYECKUE BEIUYUHBI, 3aMUCHIBATH KPATKOE YCIOBHE U
pa3BEPHYTOE pEIICHWE 3a7ady¥, BBISBIATH HEAOCTAIONNE WA HW30BITOYHBIC
JaHHBIC, OOOCHOBBIBATH BBIOOp METOJA pEIICHUS 3aJadd, WCIOJIb30BaTh
CIIPABOYHBIE JaHHBIC, MPUMEHSATh METOJbI aHAIN3a Pa3MEPHOCTEH, HCIOIb30BATh
rpaguueckue  METOAbl  peIIeHWs  3aj]ad, MPOBOJUTH  MaTeMaTHYECKUE
npeoOpa3oBaHus U PacUEThl, OIICHUBATH PEATUCTUYHOCTD MOJYYCHHOTO 3HAYCHUS
(GU3NYECKOW BEIIMYUHBI W OMPEICIATh Pa3sMEPHOCTh (DU3UYCCKON BEIUYHHEI,
TIOJTYYCHHOMU TP PEIICHNUH 3a]1a4u;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEIIUTh TPH  TTOMOIIU
bu3MYeCKuX METOJI0B, M TpeajiaraTh OPUEHTUPOBOYHBIM CMOCOO pEIIeHUs, B
ONMCAaHWU  UCCICIOBAHMs  pPAaclo3HaBaTh  MPOBEPSEMOE  MPEATOIOKEHHE
(ruroTe3y), OIICHWBATh IPABUIBLHOCTh IOPSAKA IPOBEIACHUS HCCICIOBAHUS,
WHTEPIPETUPOBATH MOJTYUYCHHBIN PE3yJIbTaT;

MPOBOJIUTH OTBITHI O HAOIIOACHUIO (DU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3y4eHHe BTOpOro 3akoHa HprOTOHA, 3aKOHAa COXpaHEHHs YHEPTHUH,
3aKOHa COXpaHEHHS HMITYJIbCa, JCHCTBHE 3akoHAa bepHy/UIM W BO3HMKHOBEHHE



NOIBEMHOM CHJIBI KpbUIa, 3aBUCUMOCTb TepuoAa KOJEOaHUN MPYKUHHOTO
MasiTHUKa OT MacChl TIpy3a U JKECTKOCTH TMPYXUHBI M HE3aBUCHUMOCTH OT
aMIUTUTYAbl MaJbIX KOJeOaHUM, TMPSMOJUHEUHOE paclpoCTpaHEHUE CBETA,
pasiiokeHue OeJoro CBeTa B CIEKTP, U3YYEHUE CBOMCTB M300pa)KEHUS B MJIOCKOM
3epKajie ¥ CBOMCTB M300pa)KeHUs MpeaMeTa B COOMparoliel JIuH3e, HaOI0IeHue
CIUIOIIHBIX M JUHEWYATBIX CIEKTPOB M3NMy4YeHUs): (pOopMyIHpoBaTh MPOBEPSIEMOE
NpeanosjokeHne (rumore3y) O  BO3MOXHBIX — PE3yJIbTaTax  HaOIIOJEHUH,
CaMOCTOATENLHO COOMpPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa o0OpyAOBaHUS,
OIMKCHIBATH XOJI ONBITA U (DOPMYITUPOBATH BHIBOJIBI;

MPOBOJUTH TPU HEOOXOAMMOCTU CEPHUI0 NPSIMBIX H3MEPEHUH, OIpeaesiss
CpeHee 3HAYCHHE M3MEPSAEMON BEIMYMHBI M ONPEAETss IMOTPEIIHOCTD
pEe3yJAbTATOB MPSIMBIX H3MEPEHUH, OOOCHOBBIBATH BBIOOp CIOCO0A HU3MEPEHUs
(M3MepUTENBHOTO MPUOOpa);

IPOBOJANUTH KOCBEHHbBIE U3MEPEHUS (PU3NUECKUX BEIUYUH (CPEIHSS CKOPOCTh
U YCKOpEHHE Tella TpU PaBHOYCKOPEHHOM JABI)KEHUH, YCKOpPEHHE CBOOOIHOTO
nmajicHusl, KECTKOCTh  MPYXKHUHBI, KOIDPUIIMEHT TPEHHS  CKOJBKCHUS,
MexaHudeckas paboTa M  MOIIHOCTh, 4YacToTa W MEepHoj  KoJieOaHuM
MaTEMaTUYECKOr0 W NPYXUHHOIO  MAasATHUKOB, (OKYCHOE  pacCTOsSHUE
coOuparomel JUH3BI W €€ ONTUYeCKas CHia, pPaJuOaKTUBHBIN (OH) C
MCITOJIb30BAaHUEM aHAJIOTOBBIX M LU(POBBIX MPUOOPOB: 0OOCHOBBIBATH BHIOOD
METOJla HW3MEpEHUs, IUTAHHPOBATh WM3MEPEHHs, CaMOCTOATEIHHO COOHMpaTh
OKCIIEPUMEHTAJIbHYI0 ~ YCTAaHOBKY,  BBIYHCISTH  3HAYE€HWE  BEIUYUHBI U
aHAM3UPOBATh TOJTYUYEHHBIE PE3YNbTAThl, OLICHUBAS MOTPEIIHOCTh PE3yJIbTaTOB
KOCBEHHBIX U3MEPEHUN;

POBONUTH IKCIEPUMEHTAIbHBIC MCCIECOBAHMUS 3aBUCHUMOCTEN (PU3NIECKUX
BEJIMYMH (3aBHCHUMOCTh IIyTH OT BPEMEHH NPHU PAaBHOYCKOPEHHOM JBIKEHHH 0O€3
HAYaJIbHOW CKOPOCTH, 3aBUCUMOCTH CHJIbI TPEHUS CKOJIBKEHHUSI OT CHIIbI
HOPMAJILHOTO JaBJICHUS, Mepuoaa KoJieOaHWN MaTEeMaTHYECKOTO MAasTHHUKA OT
JUIMHBI HWUTH, OIpeleJieHHEe YCKOPEHUs CBOOOJHOTO TAaJCHHWs, HWCCIEeIOBaHHE
W3MEHEHHUSI BEJIMYMHBI U HAIPaBJICHUS WHAYKIIMOHHOTO TOKa, 3aBHCHMOCTH YTJia
OTpaXEHHUs CBeTa OT yria TMaJCHHUsA, yria MNPEIOMJICHHS OT YIJia MaicHHUs
CBETOBOTO Jy4ya, MCCIEAOBAHHWE TPEKOB: M3MEPEHHE OHHEPruu YacCTUIBI 10
TOpPMO3HOMY MyTH (10 ¢oTorpadusiM)): COBMECTHO C yuuTelaeM (OpMyIHpPOBATH
3a/layy U TUIOTE3y MCCIEI0OBAaHUs, CAMOCTOSITENbHO MJIAHUPOBATh HCCIIEIOBAHUE,
CaMOCTOSITENIFHO COOMpPATh OKCIEPUMEHTAIBHYIO YCTaHOBKY, TPEICTaBIAThH
MOJIYYCHHBIC 3aBUCUMOCTH (PU3MUYECKHX BEIWYUH B BUIE TaOMUIl U Tpadukos,
OIICHMBATh TOTPENTHOCTH, JCJIaTh BHIBOJIBI IO PE3yJbTaTaM UCCIICIOBAHMS;

coOI0/IaTh MpaBwiia Oe30macHOro Tpynaa mpu padboTe ¢ 1abOpaTOpHBIM
o0opy1I0BaHUEM;



XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKHUX
YCTPOMCTB M TEXHOJOTMYECKHUX MPOLECCOB C OMOPOM HAa MX OMNHCAaHUS (B TOM
YHUCle: CHUAOMETP, NAaTUYMKU TOJOKEHHS, PACCTOSHUS M YCKOPEHHS, pakera,
9XO0JIOT, OYKH, HEPUCKOIN, (¢oToanmapaT, MHKPOCKOI, TEJIECKOI, ONTHYECKHUE
CBETOBOJIbI, CIEKTPOCKOIN, JO3UMETp, Kamepa BuibcoHa), ucronb3ys 3HAHUA O
CBOMCTBAaxX (hM3MUECKUX SBICHUN M HEOOXOAMMbIE (PU3NUYECKHE 3aKOHOMEPHOCTH,
UCIIOJIb30BaTh CXEMbl M CXEMAaTHUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HU3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTWYECKUX IPOLECCOB IIpHU
pelieHnn y4eOHO-NPAaKTUYECKUX 3a]ad, ONTHYECKHE CXEMbI JUIsl MOCTPOCHHUS
1300pakeHU B IJIOCKOM 3€pKajie U coOuparoiiei JuH3e;

NPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMALIMIO O TPUMEPAX) MPAKTUIECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUI B MOBCEIHEBHOW KWU3HHU AJI1 OOECreYeHUs
0e30MacHOCTH NpU OOpallleHuu ¢ NpubopaMu U TEXHUYECKUMHU YCTPONCTBaMH,
COXPAaHEHHUSl 370pPOBbsI U COOJIIOJEHUS HOPM HKOJIOTUYECKOTO IOBEICHUS B
OKPYKaIOIIEN CpeJIE;

OCYUIECTBJIATH MOUCK MH(pOpManuu pU3nyeckoro cojepxanus B UutepHere,
CaMOCTOATENBHO (HOPMYIUPYS MOMCKOBBIN 3aMpOC, HAXOJUTh MYTH ONpPEACIICHUS
JIOCTOBEPHOCTH TOJIyY€HHON HMH(OpMalMM Ha OCHOBE MMEIOILMXCS 3HaHUM U
JOTIOJTHUTENBHBIX UCTOUYHUKOB;

UCITIOJIb30BaTh NP BBIMOJTHEHUM YYEOHBIX 33aJaHUN HAyYHO-TOMYJSPHYIO
JUTEPATYPY (PU3NYECKOTrO COAEpKaHUsA, CIIPABOUYHbIE MAaTE€pHalbl, PECYPChl CETU
WuTepHer, BianeTh NpU€MaMU KOHCHEKTUPOBAaHUS TEKCTa, NpeoOpa3oBaHUs
nH(pOpMaIu U3 0JHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHMKOB (PU3UYECKOrO COJAEpkKaHUSs, IMyOJIHYHO
MPEACTABIIATh PE3YJIbTaThl MPOEKTHOM MM UCCIIEI0BATEIBCKON AEATENBHOCTU MIPU
3TOM TIPaMOTHO MCIIOJb30BaTh W3YUYECHHBbIM IOHATUWHBIN ammapar M3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayAUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM ungpoBbie
Ne i/ P Konrpoubnbie IIpakTHyeckue (ncpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchl
Pa3pgean 1. TensioBbIe IBJICHUSA
. bubnuorexa [JOK
1.1 6 1 1
CTpocHHe 1 CBOHCTBA BELLCCTB https://m.edsoo.ru/7f4181ce
bubmuoreka [JOK
1.2 T 33 1 6.5
CILIOBBIC HPOECCH https://m.edsoo.ru/7f4181ce
Htoro no pazneny 39
Pa3nen 2. DiekTpuyeckue 1 MArHUTHBIE SIBJIEHUS
51 DJNIEKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 9 1 1 bubnuotexa [JOK
' U UX B3aUMOJICUCTBUA https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT i 7 31 1 10
OCTOITHBIN SHCKIPHHECCRHM TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
23 Marmutisie Apaetis 1 0 4 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
24 7 1 1
SUIEKTPOMATHHTHAS HHAYKLHS https://m.edsoo.ru/7f4181ce
Hroro no pazneny 58
Paspnen 3. [loBTopuTe 1bHO-00001IAK0IIMIT MOAYJIb
3.1 [ToBTOpUTENEHO-0000IIAIOIINN MOTYITH 5 1 0
Wroro no pazueny 5



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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

23.5




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Pa3zgen 1. Mexann4deckue siBJICHUSA
MexaHn4YecKoe IBIKEHUE B CITIOCOOBI €ro
1.1 30 1 4
OTIMICAHHUS
1.2 Bsaumonelicteue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro mo pazueny 63
Pa3nen 2. Mexanuyeckne KoJjie0aHUS ¥ BOJHBI
2.1 Mexannueckue KoneOaHus 8 3.5
2.2 MexaHnuecknue BOJIHBL. 3BYK 10 3
Hroro mo pazueny 18

Pasznen 3. BJIEKTPOMEIFHI/ITHOQ MOJI€ M 3JICKTPOMArHUTHBIC BOJIHDBI

DIIeKTPOMArHUTHOE MOJIE U

3.1 6
AJIEKTPOMATrHUTHBIE BOJTHBI
Wroro no pazneny 6
Paznes 4. CBeroBbI€e ABJICHHSA
4.1 3aKOHBI pacIpOCTPAHEHUs CBETA 8
4.2 JIuH3b1 U onTUYECKUE TIPUOOPHI

4.3 Paznosxenue 6emoro cBeTa B CEKTP




Hroro mo pazneny 16
Pa3gen 5. KBanToBbI€e IBJIeHUSA
5.1 Hcnyckanue u norjionmeHne cBeTa aroMoOM 1
5.2 CtpoeHune aTOMHOTO spa
5.3 SnepHbie peakuu 1
Htoro no paznemny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIMIT MOYJIb
6.1 Mexanudeckue siBJIeHUS (TOBTOPUTEIILHO- 6 3
' 00001IAOIIUI MOTYJIb)
6.2 TemnoBble siBICHUS (TIOBTOPUTEIHHO- 3
' 00001IaI0ITNIT MOTYITb)
6.3 DNEKTPOMAarHUTHBIE SIBIICHUS 3 1
' (mOBTOPUTENHHO-0000IAOIIINI MOYIIb)
6.4 CaetoBblIe sBIIeHUs (TOBTOPUTEIHHO- 1 1
' 0000IAIOIUI MOTYIIb)
6.5 [ToBTOpHUTENHEHO-0000IIAIOIINI MOTYTH 4
Hroro no pazneny 17
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 3 26.5




IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacos
Ipakr JJIeKTPOHHbIE
Ne Tema ypoka Bee Konrpon  wueck  /[lara uupposbIe
n/n bHBIC ne U3YYeHUs o0pa3oBaTesibH
ro padoTbI padot ble pecypchbl
bl
OcHoOBHBIE
TTOJIOKEHUS
MOJICKYIAPHO- bubnuoreka
KMHETHYECKOM 1 0 0 HOK
S — https://m.edsoo.ru/f
f0a5256
OTIBITHBIE
MTOATBEPKICHUS
Macca u pazmep
aTOMOB H 1 0 0
MOJIEKYIT
Moaenu
TBEPJIOTO, bubnuoreka
XKHUIKOT0 U 1 0 0 I_[OK
razoo0pa3Horo https://m.edsoo.ru/f
COCTOSTHHUI f0a540e
BEILIECTBA
Ypok-
KOH(epeHIHs
"Kpucramnmaeck bubnuoreka
ue 1 aMmopgHbIe 1 0 0 [HOK
tena. ['paden. https://m.edsoo.ru/f
[Tonyuenue f0a5800
HCKYCCTBEHHBIX
anmason"
CmauuBanue u bubnmoreka
KalWUIIPHOCTb. 1 0 0 HOK
[ToBepxHOCTHOE https://m.edsoo.ru/f
HaTsOKEHUE f0a5530
Termopoe bubnuoreka
pacmpeHue u 1 0 0 HOK
OKATHE https://m.edsoo.ru/f
f0a5a26
TemnoBoe 1 0 0



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5a26

JBUKEHUE.
Temneparypa

10

11

TemneparypHsie
LIKAJIBI

Buytpennsis
SHEPTHUS U
CIIOCOOBI €€
M3MEHEHUS

Bunabr
TEIUIONEPEIaun

KommuectBo
TEIJIOTEIL.

VY nenbHas
TEIJIOEMKOCTh

bubanoreka
HOK
https://m.edsoo.ru/f
f0a5¢c60

bubnuoreka
LHOK
https://m.edsoo.ru/f
f0a6412

bubnuoreka
HOK
https://m.edsoo.ru/f
f0a6976

12

Ypok-
UCCIIEIOBaHKE
"IIpoBepka
TUIOTE3bI
JIMHEUHOU
3aBUCUMOCTH
JUTMHBI CTOJIOMKA
KHUJKOCTH B
TEPMOMETPUUECK
oif TpyOKe oT
TEeMIEpaTyphl"”

13

14

YpaBHeHue
TEIJIOBOTO
OajaHca.
TemnooOMeH u
TEIJIOBOE
paBHOBECHE.
3akoH
HeroTona—
PuxMmana

Ypok-
KOH(epeHIHs
"cnonbp30BaHueE
TEIUIOBBIX
CBOWCTB BEIIECTB
Y MaTepHUajoB B
IeaIx

bubanoreka
[HOK
https://m.edsoo.ru/f
f0a7088



https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a7088

sHeprocoOepexeH

us

15

16

17

JlaGopatopnas
pabora
"UccnenoBanue
SIBJICHUS
TEII000MEHa
npu
CMeEIIMBaHUU
XOJIOAHOHN U
ropsiueit BoabI"

Pemenue 3agau
110 TeME
"TenmooOMeH u
TEIUIOBOE
paBHOBecue"

JlaGopaTtopHas
pabora
"Onpenenenune
KOJIMYECTBa
TEIUIOTHI,
MTOJTyYEHHOTO
BOJIOM ITpH
TEII000MeHe ¢
HarpeThiM
METAITNYECKIM
UUIUHIpOM"

18

19

20

IInaBnenue n
OTBEp/ICBaHUE
KPUCTAJUTMYECKHU
X BEIIECTB.

VY nennHas
TEIUIoTa
IUTABIIEHHS

Pemenue 3amau
110 TEME
"[ImaBienue u
OTBEp/IC€BaHUE
KPUCTAJUTHYECKU
x ten"

JlaGopaTopHas

pabota
"Onpenenenue

bubnuoreka
[HOK
https://m.edsoo.ru/f
f0a71d2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a71d2

YIEIBbHOU
TEIIOTHI
JIaBJieHus apaa"

21

22

23

Ypok-
UCCIIEJOBaHHE
"CpaBHeHue
IPOIIECCOB
TUTIABJICHUS
KPHCTAJUTMYECKU
X TEN U
pasMsTryeHus npu
HarpeBaHuu
amopdHbIX Ten"

[TapooGpa3oBanu
eu
KOH/ICHCAIIHSL.
Hcnapenue

Kunenue.

VY nenbHas
TEII0Ta
napooOpa3zoBaHU
s1. 3aBHCUMOCTb
TEMIIEPATYPhI
KHUIIEHHS OT
aTMOC(epHOro
JIaBIICHUS

bubnuoreka
HOK
https://m.edsoo.ru/f
f0a740c

24

Pemenne 3amaq
10 TEME
"ITapooOpazoBan
He U KureHue"

25

Ypok-
HCCIIEIOBaHUE
"O0ObsicHEHHE
3aBUCHMOCTH
TeMIIepaTypbl
KHAIIEHHUS OT
naBieHus"

26

HacpnneHHslid u
HEHaCBIIEeHHBIA
nap. BrnaxxHocts
BO3/yXa

27

BnaxHocTts
BO3/lyXa U €€

0.5

bubanoreka
LHOK



https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a740c

28

29

30

31

32

33

34

HU3MEpPEHHE.
JlaGopaTopHas
paborta
"Onpenenenue
OTHOCHUTEIIEHOU
BJIQXKHOCTH
BO3ayXa"
Pemrenue 3anau
10 TEME
"BrnaxxHOCTB"

Pemenue 3aga4d u
aHaIu3
CUTYaLHH,
CBSI3aHHBIX C
SIBJICHUSIMU
WCIIapeHus 1
KOHIeHCallu1

DHeprus
TOILIHBA.
VY nenbHas
TEIJI0Ta
CTOpaHHUS

[TpuHIUIIBL
paboThI
TEIUIOBBIX
IBUTaTEIeH

ITapoBas
TypOuHa.
JIBurarenb
BHYTPEHHETO
CropaHus

KII/ TermoBoro
JBUrATEIs

Pemenue 3amau
o Teme "KITJ
TEILJIOBOTO
nBurareis"”

https://m.edsoo.ru/f
f0a7628

bubnuoreka
HOK
https://m.edsoo.ru/f
fO0a7b5a

bubanoreka
[HOK
https://m.edsoo.ru/f
fOa7c7c

35

Ypok-
KOH(epeHIHs
"TeruioBble
JBUTATENU U



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a7c7c

3aluTa
OKpYy>Karoleu
cpeabt”

36

TemnoBbie
MOTEPH B
TEIUIOCETIX

37

3akoH
COXpaHEHUs U
MpeBpaIIeHUs
SHEPTUHU B
MEXaHUYECKUX U
TEIJIOBBIX
mporeccax

38

39

ITonroroBka K
KOHTPOJIbHOU
pabote 1mo Teme
"TemnoBeie
SIBJICHHSI.
N3mMmeHeHue
arperaTHbixX
COCTOSIHUM
BemecTsa"

KonTponbHas
pabota o Teme
"TennoBele
SIBJICHUS.
H3menenue
arperaTHbIX
COCTOSIHUM
BemecTna"

40

41

DnekTpu3anus
ten. /IBa pona
3apsIoB

Ypok-
HCCIIEIOBAHUE
"HccnemoBanue
croco0oB
Pa3TMIHBIX
BEIIIECTB
Ha’JIEKTPU30BHIB
arecs"

42

BsaumogeiicTBue
3apSOKCHHBIX TElL.

bubanoreka
LHOK




3akoH Kynona

https://m.edsoo.ru/f
f0a87e4

43

44

45

46

DneKTpuuecKoe
ToJIE.
HanpsxénnocTs
ANEKTPUYECKOTO
nosst. [punmun
CYHEepHO3ULNU
IEKTPUUECKUX
nosuen

Hocurenn
AIEKTPUUYECKUX
3apsJI0B.
DneMeHTapHbII
3apsan. Ctpoenue
aToma

3akoH
COXpaHEHHUS
ANEKTPUYECKOTO
3apsna
[IpoBogHUKH,
TUDIIEKTPUKU U
MOJIYTIPOBOTHUKH

bubanoreka
LHOK
https://m.edsoo.ru/f
f0a8a0a

47

Ypok-
KOH(epeHIUs
"DnexkTpu3anus B
MMOBCEIHEBHOM
Ku3HU"

48

Pemenne 3amaq
mo Teme "3aKoH
COXPaHCHHUS
ANEKTPUUYECKOTO
3apsga"

49

DNEeKTPUIECKHI
TOK. UcTOUHMKN
AIEKTPUUYECKOTO
TOKa

bubanoreka
[HOK
https://m.edsoo.ru/f
f0a95a4

50

Ypok-
HCCIIEOBAHUE
"HUccnenoBanne
JeficTBUS
AIEKTPUUYECKOTO
I10JI Ha



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a95a4

MPOBOJIHUKYU U
JIADTICKTPUKH"

51

52

53

DNeKTpUUECKUI
TOK B METaJlJIax

DIIEKTPUUYECKUI
TOK B KHJIKOCTAX
U Trazax

DJIeKTpuyecKas
1enb

54

55

56

57

58

59

60

Cuna Toka.
Amrniepmerp

DnekTpruyeckoe
HarpsiKEHUe.
BonbTmeTp

JlaGopaTopHas
pabota "COopka
Y UCTIBITAaHUE
3JIEKTPUYECKON
HEenH
MTOCTOSIHHOTO
ToKa"

3aBHCHUMOCTh
CHJIBI TOKA OT
HaIpsHKEHUSI.
3axon Oma s
y4acTKa 1enu

JlaGopatopHas
pabota
"HccnemoBanue
3aBUCHUMOCTH
CHJIBI TOKA,
MIPOTEKAOIIETO
4yepes3 pe3nucTop,
OT HamnpsHKEHUs
Ha pe3ucTope U
COIIPOTHUBIICHUS
pesucropa"
DnexTpuueckoe
COIIPOTHBIICHUE.
Y nensHoe
COIIPOTHBIIEHUE

JlaGopaTopHas

bubnuoreka
LHOK
https://m.edsoo.ru/f
f0aad4a



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa44a

61

62

pabota
"Onpenenenue
YACIBHOTO
COTIPOTHUBIICHUS
MpOBOJHUKA"

Pemenue 3anau
10 TEME
"DnexkTpuueckoe
CONPOTHUBJIICHNUE.
VeapHOE
colnpoTtuBiieHue"

Pemenue 3agau
1o teMme ""3axkoH
OmMma

63

ITocnemoBaTensH
ocu
napajuieJIbHOe
COEIMHEHUS
MTPOBOTHUKOB

64

JlaGopaTopHnas
pabora
"IIpoBepka
IIpaBuIIa
CIIOKECHHUS
HaIpsHKEHUN IIPU
MOCJIEI0BATEIbH
OM CO€IMHEHU!U
IBYX
pe3uctopon"

65

Pemenue 3amau
10 TEME
"ITocaemoBaTreib
HOE U
napajuieIbHOe
COCIMHEHHS
IIPOBOJHHUKOB"

66

JlaboparopHnas
paborta
"[IpoBepka
npaBuiIa Jyis
CHJIBI TOKA MU
rnapasuIeJIbHOM
COCANHCHHUHU




pe3uctopos”

67

Pemrenue 3anau
Ha IPUMEHEHHUE
3akoHa Oma Jjis
pa3IMYHOTO
COEIMHEHHUS
MTPOBOTHUKOB

68

O/ACu
BHYTpEHHEE
COMPOTHUBIICHUE
HCTOYHHUKA TOKA.
3axon Oma mis
HOJIHOU enH

69

70

71

Pemenne 3amaq
o Teme "OJ1C,
BHYTpPEHHEE
COMPOTHUBJICHUE
HCTOYHUKA TOKA.
3axon Oma mis
noJjiHou nenu"

JlaGopaTopnas
pabota
"Onpenenenune
OJIC n
BHYTPCHHETO
COITPOTHBIICHUS
HMCTOYHHKA TOKA"

[IpaBuna
Kupxroga

72

JlaboparopHnast
pabota
"IIpoBepka
MIpaBUI
Kupxroga"

73

74

Ypok-
HCCIIe0BaHUE
"N3y4yenue
BOJIbT-aMIEPHBIX
XapaKTEPUCTUK
HEeJIMHEHHBIX
9JIEMEHTOB"

Pabora
AJIEKTPHUUECKOTO

bubauoreka
[HOK




TOKa. MOIIIHOCTh
AIEKTPUIECKOTO
TOKa

https://m.edsoo.ru/f
f0ab124

75

76

7

JlaGopaTopnas
pabora
"Onpenenenue
paboTHI
MOIITHOCTH
AJIEKTPHYECKOTO
TOoKa"

3akon Jxoyis-
Jlena.
[ToTpeburenu
ANEKTPUUYECKOTO
toka. KopoTkoe
3aMBIKaHUC
Ypok-
KOH(EpeHIIHS
"O0bsicHeHHE U
MIPUHIIMIL
JEUCTBUSA
JOMAITHUX
AJIEKTpOHArpeBaT
€JIBHBIX
npubopos"”

78

79

IToaroroBka k
KOHTPOJIBHON
pabote 1o Teme
"OnexTpuueckue
3apsAbl.
3apsKeHHbBIE
Tena U Ux
B3alMOJECHCTBHS.
[TocTrosauHBII
AIEKTPUYECKHUI

"

TOK

KonTponbHas
pabota o Teme
"DnexkTpruueckue
3apsbl.
3apspKeHHbBIS
Tea U ux
B3aUMOJICHCTBUS.



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab124

ITocTosiHHBIN
BJIEKTPUYECCKUI

TOK

80

ITocTostHHaBIC
MAarHMTHI.
MarauTHoe I10JIe
3eMJIn U ero
3HAYECHHUE I
JKM3HH Ha 3eMiIe

bubanoreka
LHOK
https://m.edsoo.ru/f
fOacOba

81

Ypok-
HCCIICIOBAaHUE
"U3yuenue
MarHUTHOTO
IIOJISt
IMOCTOSTHHBIX
MarHuTOB MIPH UX
00bEeIMHEHUN U
pa3lieNIeHUN.
Busyanmsanus
IIOJISt
IMOCTOSTHHBIX
MariuToB"

82

OmnsIT OpcTena.
MarauTHoe I10JIe
3JIEKTPUYECKOTO
TOKa

83

84

OmneiT Amnepa.
MarnuTHO€ nosue
KaTyLIKH C
TOKOM.
IIpumeHeHue
JJIEKTPOMArHUTO
B B TEXHUKE

Cunia Amriepa u
onpeneneHue e
HaIpaBJICHUS

85

Pemrenue 3agau
o teme "Cuiia
Awmnepa u
onpeneneHue e
HanpasyeHus"

86

DJIEKTpOABUTATE
JIb TIOCTOSIHHOT'O



https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac0ba

87

TOKA.
Hcnonn3oBanue
AJICKTPOJIBUTATE
e B
TEXHUYECKHX
YCTpPOMCTBAaX U
Ha TpaHCIoOpTe

JlaGopaTopHas
paborta
"U3yuenue
JEUCTBUSA
MarHUTHOTO
T0JIS Ha
MIPOBOIHHK C
TOKOM"

88

Ypok-
KOH(epeHIIHS
"[IpakTuueckoe
IIPUMEHEHNE
ANEKTPOABUTATEN

Al

€U

89

90

91

92

Jlaboparopnast
paborta
"Konctpyupoan
ue U u3yueHue
paboThI
3JIEKTPOABHUraTeN

s

Jlaboparopnast
pabota
"U3mepenue
KIIJ
AJIEKTPOABUTATEN
BHOW yCTaHOBKH"

OnbiTel @apanest.
3akoH
3J€KTPOMAarHuTH
O UHAYKLIWH.
[TpaBuno Jlenna
Ypok-
HCCIICIOBAHUE
"UccrnenoBanue
N3MEHEHHI




3HA4YEHMS U
HaIpaBJICHUS
WHIYKIIHOHHOTO
TOKa"

93

Pemenune 3amaq
mo Teme "3aKoH
AJICKTPOMArHUTH
Ol MHIYKIIUH.
[IpaBuno Jlenma"

94

DnexTporeHepar
op. CriocoOsI
TOJTY4CHHSI
ANIEKTPOIHEPTUU

95

Ypok-
KOH(epeHIIHS
"DJIeKTPOCTaHIIN
U Ha
BO300OHOBIISIEMBIX
HCTOYHUKA
SHEPTUH.
[TpoGiembt
9KOJIOTHIH.
TonnuBHBIE
JJIEMEHTHI U
aneKTpoMoOomIH"

96

IloaroroBka K
KOHTPOJIBHON
paborte 1o Teme
"DJIeKTpOMarHuT
HbIC ABJIeHUS"

97

KoHntposbHas
paborta
"DJIeKTpOMarHuT
HBIC SIBJIICHUS"

98

99

Pabora ¢
TEKCTAMH 110
TeMe "TemnoBbie
SIBJICHUS"

PaGora ¢
TEKCTaMH 110
TeMe
"DnexkTpuuecKue
3apsbl.




3apsiKeHHbIE
Tena U UxX
B3aHlMOJIECIICTBUE

100

101

102

Pabora ¢
TEKCTaMH 110
TEME
"ITocTOSHHBIM
BIEKTPUYECKUI

TOK

Pabora ¢
TEKCTAMH 110
TEME
"MarauTHbIe
SIBJICHHS"

Pabora ¢
TEKCTAMH 110
TEME
"DJIeKTpOMarHuT
Hasg UHAYKLIHS"

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

102

22.5
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