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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpPOBHE OCHOBHOIO 00mIero oOpa3oBaHMs
COCTaBJICHA Ha OCHOBE MOJIOKEHUM M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yrIyOI€HHOM YPOBHE OCHOBHOM 00pa3oBaTeIbHON MPOTpaMMbI, PEICTaBICHHBIX
B ®I'OC 000, a Takxe ¢ yu€TtoMm QeaepaibHOi paboueit mporpaMMbl BOCIIUTAHUS
u Konuenuuu npenoaBanus yueoHoro npeamera «Ouzmkay.

CopnepxkaHue mnporpaMMmbl MO (PU3MKE HAMpPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIMICHHBIX 3alPOCOB OOYYAIOIIUXCS, CTpeMsIMXca K Oojee TIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUU, U HA (POPMHUPOBAHUE E€CTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydarommxcd. B mporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH Yy4yeOHOro mpenMera B peanuzanuu TpeboBanuit ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPeIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa30BaHUs.

[Iporpamma no pu3uke ycTaHaBIMBAET pacHpeieeHue yueOHOro MaTepuana
1o rojgaMm oOyueHus (1o Kjaccam), IpeiaraeT NPUMEPHYIO MOCIIE0BATEIbHOCTD
M3YUYEHHsS] TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHS MPEIMETHOTO COJEPKAHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00y4aromuXCs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa € LEIbI0 OKa3aHUS METOAUYECKOU
MOMOUIHM YUYUTENIO B CO3/IaHNUU paboueil MporpaMMsl [0 y4eOHOMY MPEAMETY.

®dusuka ABISETCI  CUCTEMOOOpa3yloIIMM JJIi  €CTECTBEHHO-HAyUYHBIX
y4€OHBIX MPEIMETOB, IOCKOJBbKY (PM3HUECKHUE 3aKOHBI JIeXKAT B OCHOBE IPOIIECCOB
W SIBJICHUM, M3y4yaeMbIX XUMHUEH, Ouosioruend, acTpoHoMued u ¢GU3NYECKON
reorpaguei, BHOCUT BKJIAJ B €CTECTBEHHO-HAyYHYIO KapTUHY MHpa,
npenocTaBisieT HauOosiee sICHble OOpa3lbl NPUMEHEHUs HaydHOro MeToja
MO3HaHMsI, TO €CTh CII0C00A MOIYYEHHUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUEeCKOTo O0pa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTU U
MHTEpeca K HayKe y 00yJaromuxcsl.

W3ydyenue ¢u3ukn Ha YriIyOJIEHHOM YpOBHE MpeIojiaraeT YBEpEHHOE
BJIAJICHUE CIEAYIOUUMHA KOMIETEHTHOCTSIMH, XapaKkTepU3yrIUMU
€CTECTBEHHO-HAYYHYIO TPAMOTHOCTb:

HAay4YHO OOBSCHSTH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEOBAHNUS;

WHTEPHPETUPOBATh JaHHBIE M MCIOJb30BATh HAYYHBIE JOKA3aTENbCTBA IS
MOJTY4YEHHUSI BHIBOJOB.

[lenn wusyueHus ¢GU3MKA Ha YpOBHE OCHOBHOrO 00I1Iero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydeOHoro mnpenvera «®Dusuka» B
oOpa3oBaTenpHBIX opraHusauusx Poccuiickoit @enepanuu, peagu3yrOIIUX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAMMBbI, YTBEPKACHHONH pEIICHUEM
Komnernn Munucrepersa npocemienust Poccuiickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enun nzydenus: Gu3NKU Ha YrITyOJIEHHOM YPOBHE:

pa3BUTHE HMHTEpeca U CTPEeMJICHUs OOydarouuxcsi K Hay4YHOMY H3Y4YEHUIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMUPOBAHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLUM SIBIICHUSM;

dbopMHpoOBaHHE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa MU3yuyeHUs] OCHOB
CTpOEHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopMHpOBaHUEe YMEHUW TPUMEHATh (U3WUYECKHE 3HAHWS W HAYYHBIC
JI0Ka3aTeNbCTBA I OOBSICHEHUS OKPY KAIOIINX SIBJICHMUIA;

dbopMHUpOBaHUE TPEACTABICHUM O poiu (PU3UKU [Jisi PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHONW  JAESTELHOCTH, CBS3aHHOM C (PU3MKOM, TMOArOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUU;

dbopMHupoBaHUEe TOTOBHOCTH K JaJIbHEHIIEMy W3y4YeHHIO (U3UKA Ha
yrIyOJIEHHOM YPOBHE B paMKaxX COOTBETCTBYIOIIMX Ipoduieii oOydeHus Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

JlocTxeHne 3TUX Iiesied MporpaMMbl Mo (U3MKE Ha YPOBHE OCHOBHOTO
o01ero o0pa3oBaHus 00ECTICUNBACTCS PEIICHUEM CIEAYIONMINX 3a]1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOCHHMM BELIECTBA, MEXAHUYECKUX,
TEIJIOBBIX, DJIEKTPOMArHUTHBIX M KBAHTOBBIX SBJICHUSIX;

MpUOOpPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UUYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOOB PEIICHUs PaCUETHBIX U KaU€CTBEHHBIX 3a/1a4, TPEOYIOIINX
CO37aHUsl W WCIIOJIb30BAaHUS (PU3MYECKUX MOJENeH, BKIIOYAas TBOPYECKHE W
PAKTUKO-OPUEHTUPOBAHHEIC 33/1a4H;

pa3BUTHE HCCIEAOBATEIbCKUX YMEHHI: HAONIONaTh SBICHUS W HM3MEPSThH
(bu3NYeCcKue BEIMYHUHBI, BBIJIBUTATh THIIOTE3BI U TIPEJIaraTh SKCIICPUMCHTAIbHBIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH U MPOBOJUTH OMBITHI, SKCIIEPUMEHTATbHBIC
WCCJICIOBAHMSI, AHATTM3UPOBATH MTOTYYCHHBIC TAHHBIC U JIEJIaTh BBIBOIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uH(poOpMaleil (U3HMUECKOro COJEp KaHMUS,
BKJIIOYAsi UHPOPMAIIMIO O COBPEMEHHBIX JTOCTUXKEHUSAX (PU3UKHU, UHTEPIPETALMS U
KPUTHYECKOE OLIEHWBaHWE MH(POPMAIIH;

3HAKOMCTBO CO cdepamu MPoPEeCCHOHATBHON NeATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JIOCTHIKCHHSX
(bu3nYeCKON HayKH.



Ha w3yuenue ¢Qusuku (yriyOn€HHbIA YpOBEHb) Ha YPOBHE OCHOBHOTO
obmiero obpaszoBanus oTBoauTcst 238 uwacoB: B 8§ kimacce — 102 ugaca (3 uaca B
Heneno), B 9 kitacce — 136 yacoB (4 yaca B HEJIEIIO).



COJAEPXKXAHUE OBYUEHUA
8 KUIACC

Paszneua 6. TeruioBbie siBJICHU.

OCHOBHBIE TIOJIOKEHHUSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPUU CTPOCHHUS
BellecTBa. Macca M pa3Mmepbl aTOMOB M MOJEKYJ. ONbIThI, NOATBEPKAAIOILINE
OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUHU.

Mopnenn TBEPAOro, JKHUIKONO W Ta3000pa3HOTO COCTOSHUM BELIECTBA.
Kpucramnnueckue u amopgubie Tena. I'padeH — HOBBIM Marepuan s HOBBIX
TEXHOJOTMM. TEXHOIOrMH NOJyYyeHUs HCKYCCTBEHHBIX anma3oB. OObsCHEHHE
CBOMCTB I'a30B, KUIAKOCTEH U TBEPABIX TEI HA OCHOBE IIOJIOKEHHUW MOJIEKYJIAPHO-
KMHETHYECKOU Teopuun. [IOBEpXHOCTHOE HATSXKEHWE, CMAadyMBaHUE, KAWUIAPHbBIC
ABJEHUA. TEIUIOBOE pacCIIMpPEHUE W C)KATHE. 3aBUCUMOCTb JABJIEHUS ras3a oOT
00BEMa, TeEMIIEPATYPBHI.

Temneparypa. CBsA3b TeMIepaTypbl CO CpEIHEH KHHETUYECKOM SHEprueu
TEIUIOBOTO JIBUKEHHUS YacTUlLl. TeMIiepaTypHbIe IIKAJIbL.

BuyTtpennsis sHeprug. CnocoObl HW3MEHEHUSI BHYTPEHHEH SHEpruu:
TerIonepeaaya 17} COBEpULICHNE padoThI. Bunsl TEIIONEPENAYHN:
TEIUIONPOBOJAHOCTb, KOHBEKIUSA, U3ydeHre. Buael teruionepenayu B MpUpoae U
TexHuke. HeoOpaTUMOCTh TEIIOBBIX POLIECCOB.

KonudectBo TemoTsl. YaenbHas TEIIOEMKOCTh BElIECTBA. TermiooOMeH u
TeII0Boe paBHOBecue. 3akoH HbhioToHa-PruxmaHna. YpaBHeHHE TEIIOBOTO OajiaHca.

[InaBieHrEe U OTBEPAECBAHNE KPUCTAJUIMUYECKUX BEILECTB. Y IEJIbHAS TEIJIOTA
maBieHus. [lapooOpaszoanue n koHaeHcanus. Mcnapenue. Kunenne. Y aenpHas
TeryioTa  mapooOpa3oBaHus.  3aBUCUMOCTh  TEMIIEpaTyphl  KUICHHUS  OT
atMocepHoro naBiieHHs. HachlllleHHBI M HEHACHIIEHHBIA Tap. BiaxkHOCTh
BO3/yXa.

DHeprus TOIUIMBaA. Y IeNIbHAS TEIJIOTa CTOPAHUS.

[Tpuniuner pabotsl TeroBeix aBuratenei. KIIJ TeroBoro nBurarens.
TeruioBple ABUTATEIM WU 3alIMTA OKPYXKAOIIEH Cpeapl. TennoBble IOTEpU B
TEIUTOCETSX.

3aKOH COXpAaHEHMUS U MPEBPALICHUS DHEPIMU B MEXAHUYECKUX U TEIJIOBBIX
IIpOLECCax.

Hemoncmpauyuu.

Hab6nronenne OpoyHOBCKOTO JIBHIKCHUS.

HaGmonenune nuddysuu.

HaGniogenue sBJIEHUI MOBEPXHOCTHOIO HATSDKEHMS, CMadyuMBaHUS W
KAWJUISIPHBIX SIBIICHUM.

HabGnroaeHue TemioBoro paciupesus Te.



W3MmeHeHue AaBieHHs ra3a IMpU U3MEHEHHH O00bEMa M HArpeBaHUU WM
OXJIaXKICHUH.

[IpaBuna n3aMepeHus: TeMIiepaTyphl.

Bune! Teruionepenayn.

OxJax1IeHue TpU COBEPUIEHUH PaOOTHI.

HarpeBanue npu coBeplieHHH padOThl BHEITHUMU CUJIaMHU.

CpaBHEHHE TEIIIOEMKOCTEN pa3InNYHbIX BEIECTB.

Habmronenue kuneHus.

HabiroieHue nocTosiHCTBa TEMIIEPATYPHI IIPH TUIABJICHUH.

Mopenu TeroBbIX JBATATEIIEH.

Jlabopamopuvie pabomul u onvimel.

OnpITB IO OOHAPYKEHUIO TEUCTBUS CUIT MOJIEKYJIIPHOTO MPUTSKEHHUS.

OneITHI IO BRIPAIMBAHUIO KPUCTAJIJIOB IIOBAPEHHOM COJIM MJIM caxapa.

W3mepenne Ttemneparypsl OpH IOMOIIM JKUJAKOCTHOTO TEPMOMETpa M
JATYMKaA TEMITEPATYpPHI.

OnpITel MO HAOJMIOIEHUIO TEIJIOBOTO PACIIMPEHUs Ta30B, KUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenre AaBieHUs BO3yxa B OajuIoHe IITPUILIA.

HccnenoBanue 3aBUCUMOCTH JaBJICHUS BO3AyXa OT ero o0béma u
TEMIIepaTyphl.

[IpoBepka runores3sl JUHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJKOCTU B
TEPMOMETPUUYECKOI TpyOKe OT TeMIIepaTyphl.

HabGmronenue uW3MeHEHHs BHYTPEHHEH »HHEpruM Teina B pe3ysbTare
TeIuIonepeauu U paboThl BHEIIHUX CHJL.

HccnenoBanre sBJICHUS TEIIOOOMEHA MPU CMELIMBAHUU XOJIOJHOW H
ropstue BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOTYYEHHOTO BOJOM MpU TEIIOOOMEHE
C HarpeThIM METAUIMYECKUM LUIUHAPOM.

OnpeneneHre MOIIHOCTH TEIUIOBBIX MOTEPH (3akoH HbioToHa-Puxmana).

Onpenenenue yaenbHON TETUIOEMKOCTH BEILIECTBA.

HccnenoBanue npoiiecca UCHapeHHUs.

OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO31yXa.

Onpenenenue yeapHOM TEIIOTHI IIJIaBICHUS JIb/A.

Pazngen 7. DiekTpuyecKkue 1 MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poaa 3IEKTpUYECKUX 3apsaoB. B3ammopeiicTBue
3apsKEeHHBIX Tell. 3akoH KynoHna.

Onextpuyeckoe mnose. Hanpssk€HHOCTH 3nekTpuueckoro mnosd. IlpuHimn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).



Hocurenn snexkTpuyeckux 3apsaoB. DJIEMEHTApHbIA AIEKTPUUYECKUU 3apsil.
Crpoenne aroma. IIpoBOIHMKHM, MAMAIEKTPUKH M MOJYNPOBOJHHUKHU. 3aKOH
COXPAHEHMS IEKTPUUIECKOTO 3apsia.

DJIEKTPUYECKUM TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUYECKOIO TOKAa.
W cTOYHUKN TOCTOSIHHOTO ToKa. JIeMCTBUS 3JIEKTPUYECKOro Toka (TEIUIoBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B METAJIAX, )KUJKOCTAX U ra3ax.

Onextpuyeckas nenb. Cuina Toka. DNEKTPUUECKOE HaNpsHDKEHUE. AMIIEpMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO TOoKa. CONPOTUBIIEHHE NMPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BewiecTBa. 3akoH OMa juis yyactka nenu. [locienoBarenbHoe U
napajyIeIbHOE COEIUHEHHE TPOBOAHUKOB. J/IC B enu MOCTOSIHHOIO TOKA. 3aKOH
Oma mna nonnod nenu. [IpaBuna Kupxroga. Pacd€r mpocThIX 3JEKTPUUYECKUX
uenen. HennHelHbIe SJIEMEHTHI.

PaGota u MOIIHOCTH DJEKTpUYECKOTO TOKa. 3akoH Jlxoynsa-JleHna.
DnexkTpudecKre 1enu U MOTPEeOUTENH IEKTpUIecKoi sHeprun B 0biTy. KopoTkoe
3aMbIKaHHE.

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBHME  TOCTOSHHBIX  MAarHUTOB.
MarnutHoe nosnie. MarHuTHOE 10J1€ 3€MJIM M €70 3HAYECHUE JUIA KU3HU Ha 3eMIle.
OneiT Opcrena. MarHutHoe Tone 3JeKTpudyeckoro Ttoka. OnbeiT  Awmrepa.
[IpumeHeHne BIEKTPOMArHUTOB B TEXHUKE. JIeWCTBME MArHUTHOrO IIOJs Ha
MpOBOJHUK ¢ TOKOM. Cuna Awmmepa ©W omnpeaeineHue €€ HalpaBJICHUs.
DJIEKTPOJIBUTATENb ITOCTOSSHHOTO TOKa. VCronbp30BaHME SIEKTpOJBHUIaTeNIed B
TEXHUYECKUX YCT-POICTBAX U HA TPAHCIIOPTE.

Omneitel @apajnes. SABneHue 3aeKTpoMarHuTHOM MHAYKUMU. [TpaBuno Jlenna.
DneKTporeHepaTop. Crioco6bl MOJTYYEHUS ANEKTPUUYECKOU SHEPTHH.
DNEKTPOCTAaHIIMM HAa BO30OHOBIISIEMBIX HMCTOYHUKAX DHEPrUU. DKOJIOTMYECKUE
po0IEMBbI SHEPTETUKH. TOIIMBHBIE 3JIEMEHTHI U 3JIEKTPOMOOUIIH.

Hemoncmpayuu.

DIekTpur3anus Ted.

JIBa pona 3JIEKTPUYECKUX 3apsiA0B U B3aUMOJCHCTBUE 3aPSKEHHBIX TEI.

YCTpOUCTBO U IEUCTBUE IEKTPOCKOIIA.

DnekTpocTaTuuecKas UHIYKIUS.

3aKOH COXpaHEHUS ANEKTPUUECKUX 3aPSAI0B.

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

[IpOBOAHUKH U TUDIIEKTPUKH.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JlericTBUS 3IEKTPUYECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIAKOCTH.

["a30BblIii pa3psia.



N3mepeHne CUilbl TOKa aMIIEPMETPOM.

N3mepeHne 3IeKTPUIECKOTr0 HapsHKEHUS BOJIBTMETPOM.

Peocrar n MarasuH cOnpoTUBIICHUN.

B3anmoielicTBUE MMOCTOSTHHBIX MAarHUTOB.

MopaennpoBaHue HEBO3MOKHOCTHU Pa3IeJIEHUs MOJHOCOB MAarHUTA.

MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OmneiT Dpcrena.

MarHuTtHoOE o€ ToKa. DJIEKTPOMArHHmT.

JlelicTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.

DIEKTPOJIBUTATENb IOCTOSHHOTO TOKA.

OmneiTer apanes.

DIIEKTPOTreHEePaTOp MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimaul.

OnpITel 1O HAOMIONEHUIO DJIEKTPU3AIMU TeJI TMPU COMPUKOCHOBEHUH H
WHIYKIUEN.

HUccnenoBanne OEWCTBUS —DJIEKTPUYECKOTO IO HAa NPOBOJHUKUA U
JIARJTICKTPUKHU.

COopka 1 UCTIBITAHUE ATEKTPUUECKOM 1IETH MMOCTOSTHHOTO TOKA.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKA, MPOTEKAOIIETO YEPE3 PE3UCTOP, OT
HaIpsHKEHUS! Ha Pe3UCTOPE U COMPOTUBIIEHUS PE3UCTOPA.

OnBbITHI, IEMOHCTPUPYIOLIUE 3aBUCUMOCTh 3JIEKTPUUYECKOTO COMPOTHUBIICHHUS
MIPOBOJHUKA OT €ro JIIMHBI, IUIOIAU MTONEPEYHOr0 CEYEHU U MaTepHaa.

OrnpeneneHue yaeiabHOrO CONPOTUBIIEHUS TPOBOAHUKA.

[IpoBepka mpaBuia CIHOXKEHUS HAIPSHKEHUW IIPU  IIOCIEI0BATEIBHOM
COEJIMHEHUHU JIBYX PE3HCTOPOB.

[IpoBepka mpaBuia MJid CWIBl TOKAa MpPU MAPATUIETBHOM COEIMHEHHUH
PE3UCTOPOB.

Omnpenenenue I/1C 1 BHyTpEHHETO CONPOTUBIICHUSI UICTOYHUKA TOKA.

[Tposepka npasun Kupxroda.

[TpoBepka BeImoIHEHUS 3aK0HAa OMa 7151 TOJTHOM LIETIH.

N3yueHne BOJIbTAaMIIEPHBIX XapPaKTEPUCTUK HETMHEUHBIX AJIEMEHTOB (JIAMITBI
HaKaJIMBaHUS WIH NOJYIPOBOJIHUKOBOIO JIUOJA).

Omnpenenenre paboThI IEKTPUUECKOr0 TOKA, UIAYIIETO Yepe3 PE3UCTOP.

OnpeneneHne MOIIHOCTH AJIEKTPUUECKOTO TOKA, BBICIIIEMON HA PE3UCTOPE.

Onpenenenue KII/] narpeBarens.

HccnenoBanrie MarHUTHOTO B3aUMO/ICUCTBUS MMOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHuTHOTO TMOJIsi OCTOSIHHBIX MAarHUTOB MIPU UX OOBEIMHEHUU U
pazzieieHu .

HccnenoBanne neMCTBUS SJIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.



OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJCHUS TOKA B KaTyIIKEe M OT HaJu4us
(OTCYTCTBUS) CEpACYHUKA B KaTyIIKE.

N3ydeHne neicTBUSI MAarHUTHOTO IOJISI HA TPOBOJHUK C TOKOM.

KoHcTpynpoBanue u n3ydeHue padoThl JJIEKTPOABUTATES.

N3mepenue KIIJI anmekTpoaBUraTeibHONM yCTaHOBKH.

OnbITEl 1O  HKCCIEIOBAHUIO SIBJICHUS JJICKTPOMArHUTHONM  HMHAYKIUU:
UCCIIEIOBAaHUE N3MEHEHUI 3HAUCHUS U HAIIPABIICHHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3pnen 8. Mexannuyeckue siBJIeHHS.

Mexannueckoe JBrkeHue. MarepuanbHas Touka. CrocoObl OmUcCaHUA
MEXaHUYECKOTO JABW)XKEHUS: TaOJIMYHBIN, rpapuueckuil, aHanutudeckuii. Cucrema
oTc4yéra. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKCHHUSL.

BekTopHble BEIMUUHBI, OIIEpALIMU C BEKTOPAMHU, IIPOEKIUHU BeKTopa. Paaunyc-
BEKTOP MAaTE€pUaIbHOW TOYKH, IIEPEMEIICHUE Ha IUIOCKOCTH. PaBHOMEpHOE
NPSAMOJMHENHOE JBHKEHME. HepaBHOMEpHOE NPSAMOJIMHEWHOE JIBHXKEHUE.
Cpennsis 1 MTHOBEHHAs CKOPOCTH TeJIa MPU HEPABHOMEPHOM JIBUKCHUU.

Yckopenue. PaBHOYCKOPEHHOE TMPSIMOJIMHEWHOE JBUXKECHUE. Y CKOpPECHHUE
cB0OOIHOTO MagaeHus. OnbIThl [anues.

['padrueckas mHTEpHIpETallvsd YCKOPEHUS, CKOPOCTH, MPOUIEHHOTO MYTH H
MEepEMENICHUS ISl TPSAMOJIMHEUHOTO JBUKEHUS.

JIBr>keHue Tena, OpOIEHHOTO MO/l YTIIOM K TOPU30HTY.

JIBM>KEeHUE 110 OKPYKHOCTHU. JIMHENHAsE CKOPOCTh, YIiIOBass CKOPOCTh, MIEPUO/T
¥ 4acToTa O0palieHus Ipyu paBHOMEPHOM JABUKEHUU IO OKPYKHOCTH. CKOPOCTh U
YCKOPEHUE MPHU IBUKEHUU 110 OKPY>KHOCTH.

Bekrop cuibl. PaBHOIEUCTBYIOIAsA CUJIA.

ITepseiit 3akoH HeroroHa. Bropoy 3axkoH HeroroHa. Tperuit 3akoH HproToHa.
[IpuHIMIT CYyTIEPIIO3ULIUU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cusna TpeHust: cujia TPEHUS CKOJIbKEHUS, CHIIa
TpEeHUsl oKos, Apyrue Bubl TpeHus. KoadduuueHt tpenus.

JIBUKEHHE TE MO OKPY>KHOCTH MOJI IEICTBUEM HECKOJBKUX CHJL.

3akoH bepnymnu u noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
ammaparel, CyJa Ha NOABOAHBIX KpBUIbAX, AHTUKPBUIO HA CKOPOCTHBIX
aBTOMOOWISX. /[BroKeHHe mmoe31a Ha MarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. J[BM>KEHUE TEI BOKPYT
IpPaBUTAIIMOHHOTO IeHTpa (B ToM uwucie 1iaHer Bokpyr Comnna). Ilepsas
KOCMMYECKAsi CKOPOCTb. HEBECOMOCTB M EPETPY3KHU.



PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEPAOE Teno. PaBHOBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpalieHusi. MOMEHT cuiibl. L[eHTp TsxecTH.

Nmnynec Tema. W3menenme wummynesca. HMmnynsc cunbl. Yopyroe u
HEYIPYyroe B3aUMOJCHCTBUE. 3aKOHbl HW3MEHEHUS W COXPAHEHUS WMITYJIbCA.
PeakTruBHOE IBMXEHUE.

Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTOCTH,
Tperust. CBs3b SHepruu u padbotel. [loTeHnanbpHast SHEPTHs Tena, MOJHATOrO Hajl
MMOBEPXHOCTHIO 3eMJn. [loTeHIIManbHas SHEprus cxKaToi npyxxuHbl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH HW3MEHEHHS M COXPAHECHUS
MEXaHUYECKON SHEPIUH.

Hemoncmpauuu.

Habnronenne MexaHM4eCKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBIX TN
OTCYETA.

CpaBHEHHE IIyTE€d W TPacKTOPUM JBWKEHHMS OJHOTO M TOTO XK€ Tela
OTHOCHUTEIBHO Pa3HbIX TEJl OTCUETA.

N3mepeHre CKOpOCTH U YCKOPEHUS MTPSIMOJIMHEWHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.

Habmroienue nBU>KeHUs Tela 1o OKPYKHOCTH.

Habmroienue MexaHW4yecKux SIBJICHHM, MPOUCXOIALIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ pPaBHOMEPHOM U YCKOPEHHOM JBHKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKU.

Habmoienue paBHoBecus Tel, CBOOOJAHOTO MaJeHUs, KoJIeOaHUs MasiTHUKA B
MHEPLUUABHBIX CUCTEMAX KaK IMOJTBEPKICHUE MPUHIIMIIA OTHOCUTEILHOCTH.

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

HabGnrogenue paBeHCcTBa CHII IPU B3aMMOJICHCTBUH TET.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

[Iepenaua umiysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTHUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHue UMITyJibca Mpu a0COJIFOTHO HEYIPYTOM B3aUMOJEHCTBUU.

CoxpaHeHue UMITyJIbca IPU YIPYTroM B3aUMOJEHCTBUU.

Hab6nronenue peakTUBHOTO ABUKEHUS.

CoxpaHeHue SHEpTUuH Mpu CBOOOIHOM Ma/ICHUH.

CoxpaHeHue PHEepPruu Mpu ABUKEHHUH Tella MOJ ACHCTBUEM IPYKUHBI.

Jlabopamopuvie pabomel u onvimel.

KoHcTpynpoBanue TpakTa s pa3roHa W JajJbHEWIIEro pPaBHOMEPHOTO
JIBHDKCHUS IAPUKA WIIH TEJIEKKH.

OnpeneneHue cpeaHeld CKOPOCTU CKOJNBXKEHUS Opycka WA JIBUKEHUS
HIapyKa M0 HaKJIOHHOM IIOCKOCTH.



OnpeneneHue YCKOpEHHUs Tella NpH PaBHOYCKOPEHHOM JBH)KEHHH IIO
HAKJIOHHOU IUTOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTM OT BPEMEHU IPU PABHOYCKOPEHHOM
JBIKEHUHU 0€3 HaYaJIbHOW CKOPOCTH.

[IpoBepka runoTe3bl: €civ MPU PaBHOYCKOPEHHOM JBUKEHUU 0€3 HauaIbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK PsiJi HEYETHBIX YUCEII, TO BPEMEHA OJMHAKOBBI.

HccnenoBanre NBUKEHUS TeJa, OPOIIEHHOIO MO/ YIJIOM K TOPU30HTY.

HccnenoBanre 3aBUCUMOCTHM  CUJIBI  TPEHHSI CKOJBXEHHUS OT  CHJIBI
HOPMAaJIbHOTO JABJICHHUSI.

Onpenenenue kodhGUIEHTa TPEHUST CKOJIBKCHUS.

Onpenenenue KECTKOCTH NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CUJIbI YIIPYTOCTH, BO3HUKAIOLIEH B MIPYKUHE, OT
CTeNeHU 1eopMalliy MPY>KUHBI.

Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JBUXKEHUHU Telia 10
TOPU30HTAJIBLHON MOBEPXHOCTH.

Onpenenenue pabOThl  CUJIBI  YINPYrOCTH MpU  NOABEME Tpy3a C
UCITOJIb30BAHUEM HEIMOABUKHOTO U MOJABUAKHOTO OJIOKOB.

Pasznen 9. Mexann4yeckue Koj1e0aHusI U BOJIHBI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHMI: TIEPHO/T,
4yacToTa, aMIuuTyna. ['apMoHuYeckue KojeOaHus. 3aTyXarolue KoJieOaHus.
Boinyxiennbie konebanus. Pesonanc.

MaremMarnueckui UM NOPYKUHHBIA MasTHUKU. [IpeBpaiieHue SHeEpruu Inpu
K0JIe0aTeIbHOM JBUKCHUU.

Mexannueckue BoJiHBL. [IpomonbHble W TomepedHble BOJIHBL. (CBOMCTBa
MEXaHUUYECKUX BOJIH: uHTepdepeHuus u nudpaxuus. JJinHa BOJIHBI U CKOPOCTh €&
pacnpocTpaHeHusl. MexaHn4ecKue BOJHbI B TBEPIOM Telle, CEHCMUYECKHE BOJHBI.

3Byk. PacnpocTpaneHue u OTpaxeHHe 3BYKa. ['pOMKOCTh 3ByKa M BBICOTA
ToHa. Pe3onanc B akyctuke. MH(pa3Byk u ynbTpa3Byk. Mcmonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHSIX.

Hemoncmpauuu.

HaOmronenne konebanuii Ten 1mod AEHCTBUEM CHIBI TSKECTH U CHUJIBI
YOPYTOCTH.

Hab6mronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGntonenue BoIHYXIEHHBIX KOJIEOAHUIM U pe30HaHCA.

PacnipocTpaneHue npo10ibHbIX U MONEPEYHBIX BOJIH (HA MOJIEIN).

Habmonenue nareppepeHunu u nudpakiuny BOJIH Ha TOBEPXHOCTH BOJIBI.

Habnronenue 3aBUCUMOCTH BBICOTBI 3ByKa OT YaCTOTBHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopnsie padomul u onsimel.



OnpeneneHne 4acTOThl U epruoaa KoJieOaHUH MaTEMaTUYECKOIO MasATHHKA.

Omnpenenenre 4acToThl U MEpHo/ia KOJIeOaHH MPYKUHHOTO MasTHUKA.

HccnenoBanre 3aBUCUMOCTH MepUoa KOJIeOAHWM Ipy3a Ha HUTH OT JJIUHBI
HUTH.

HccnenoBanue 3aBUCUMOCTH TIEpHOJia KoJIeOaHUM MPYKMHHOTO MasTHUKA OT
Macchl rpysa.

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

OnbITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh NIEPHOJIa KOJIeOaHUH MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO NaJeHUS.

Pazgeua 10. DineKTpoMarHuTHoe MoJjie M 3JIEKTPOMATrHUTHBIE BOJIHBI.

ONEeKTpOMarHUTHOE  ToJIe.  OJEKTpOMarHuTHble  BoiHBL.  CBolicTBa
JIEKTPOMArHUTHBIX BOJH. lllkasia 3J€KTpOMAarHUTHBIX BOJIH. lMcronb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JUISI COTOBOM CBsi3W. Panmosokanus. Kocmuueckas
CBS3b.

DJIeKTpOMarHuTHasi npupojia ceerta. CKOpocTh cBeTa. BOJHOBBIE CBOMCTBA
cBera: uHTephepeHIus U TUPpaxIus.

Jemoncmpayuu.

CBOMCTBA PJIEKTPOMATHUTHBIX BOJIH.

HNuTtepdepenius u nudpaxkuus cBera.

Jlabopamopuvie pabomul u onvimaol.

N3ydyeHne CBOMCTB 3JEKTPOMAarHUTHBIX BOJH C MOMOIIbIO MOOMJIBHOIO
TenedoHa.

[IpoBeneHue ONBITOB MO HAOMIOAEHNIO MHTEphEepEeHIINH U TU(PaAKIIKU CBETA.

Paszgea 11. CBeroBble siBJICHHS.

JlyueBass Mozenb CBeTa W TeOMETpUYECKas onTuka. VICTOYHMKH CBeTa.
[IpssmonuueitHoe pacnpoctpanenue cBeta. 3armeHuss Connua u JlyHBIL
Otpaxxenne cBera. Ilnockoe 3epkano. 3akoH oTpaxkeHus cBeta. llocTpoenue
M300pakeHnit, CHOPMUPOBAHHBIX 3EPKATIOM.

[Ipenomnenue cBera. 3akoH npesiomiieHus ceeta. [loaHoe oTpaxeHue cera.
Hcrnonb30BaHuE MOJTHOTO OTPAXKEHUSI B ONTUYECKUX CBETOBOJAX, ONTOBOJIOKOHHAS
CBS3b.

JIunza, xonx mnyder B nuH3e. Popmyna TOHKOM JuH3BL. IlocTpoeHue
n300pakeHnit, CHOPMHUPOBAHHBIX TOHKOM JMH30M. OnTuyeckas cucrema
doroanmapara, MUKpPOCKONAa M Tejleckoma. [7a3, Kak ONTHYeCKas CHCTEMA.
bim30pyKOCTh M AIBHO30PKOCTD.

Pasznoxxenne Oenmoro cBera B crnektp. OmnbiTel Hpiotona. Crnoxenue
CIIEKTPAJIBHBIX LIBETOB. J(Hcniepcus ceera.



Hemoncmpauuu.

[IpssMOIMHENHOE pacIpOCTPAaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tonmydyenune n300paxeHuit B IIIOCKOM 3€pKaje.

[Ipenomnenue cpera.

OnTuyeckuii CBETOBO/.

Xop Jiydeil B coOmparonieit JIMH3e.

XoJ JIyder B paCCEUBAIOIIEH JIMH3E.

[Tonydyenune n300paxxeHUM ¢ TOMOUIBIO JTUH3.

[Tpuniun aevictBus ¢oToanmapara, MUKPOCKOTIA U TEJIECKOIIA.

Monens riasa.

Pa3noxenue 6e10ro cBera B CIEKTP.

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

Jlabopamopuvie pabomul u onvimaol.

HccenenoBanre 3aBUCUMOCTH YIUIA OTPaKEHUS CBETOBOIO Jiyda OT YyIUIa
TaJICHUS.

N3yyeHue CBOMCTB N300paKEeHUSI B INIOCKOM 3€pKalie.

HccnenoBanne 3aBUCMMOCTH yIvia MPEJIOMIICHUS OT YIJIA aJIEHUs CBETOBOTO
Jy4a Ha TPAHUILIE «BO3AYX—CTEKIIO».

[TonyueHnne n300pakeHU C TOMOIIBIO COOMPAIOIIEH JTUH3BI.

OmnpeneneHue (POKYCHOIO PACCTOSHUS W ONTUYECKON CHUJIBI COOMparolei
JIVH3BI.

OnBITHI TIO PA3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OneITHl 10 BOCHPHUATHIO IIBETAa NPEIMETOB MPU WX HAOIIOJACHUH 4Yepes3
L[BETOBbIE (DUIIBTPHI.

Paznen 12. KBanTOBbBIE SIBJICHUS.

Omnwitel Pesepdopna u mmanerapHas Mozenb atoma. Mojens atoma bopa.
Hcnyckanue u normonieHue ceeta aroMoM. KBaHTel. JInHeyaTeie CIIEKTPHI.

PanuoaktuBHOCTh. Anbda-, 6eTa- u ramma-u3inydenus. CTpoeHrne aTOMHOTO
aapa. HykionHas wmogens aromHoro sapa. M3orombl.  PagmoakTuBHBIE
npeBpaiieHus. [lepuon momypacnaga aToMHbIX saep. [ercTBue paauoakTUBHBIX
M3JIyYEHUW HA )KUBBIE OPraHU3MbI. 3alUTa OT PAJMOAKTUBHOTO U3ITyUYECHUSI.

SnepHbie peaknuu. 3aKOHBI COXPaHEHHUs 3apsiJOBOTO M MAacCOBOIO YHUCEI.
DOHeprus CBA3M aTOMHBIX saep. CBsA3b Macchl W SHEpruM. Peakuuu CUHTE3a U
nenenus snaep. Mcrounumku sHeprum CosiHma W 3BE3N. SlaepHast sHepreTuka.
DKoJIOTUYECKHE MPOOIEMBI SACPHON IHEPTETUKH.

Hemoncmpauyuu.

CrexTpbl U3Ty4YEeHUS U MOTJIONIEHUS.

CnexTpsl pa3aIu4yHbIX Ia30B.



Cnextp Bogopoa.

HabGnronenue TpekoB B kamMepe BuibcoHa.

Pabota cuéTunka HOHU3UPYIOMINX U3TYUCHHI.

Peructpanus u3iayydeHus NpUpOIHBIX MUHEPAIOB U MPOIYKTOB.

Jlabopamopnwie pabomul u onvimaul.

HabGnrogeHue CrulonHbIX U JINHEWYaThIX CIEKTPOB U3ITyUEHHUS.

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

N3mepenne paanoakTUBHOTO (OHa.

IHoBTOpPHUTEIBLHO-0000 1A NI MOAYJIb.

[ToBTOpUTENHEHO-0000IAIOMINKA MOAYJIb IPEAHA3HAYEH I CUCTEMATHU3aluU
u  0000IIeHUsT MPEIMETHOTO  COACPXKAHUS M ONbITa  JAEATEIbHOCTH,
IpUOOPETEHHOTO MPU M3YYEHHM BCEro Kypca (pU3MKU yriayOiEHHOrO ypoBHS, a
TaKKe JJIs1 HOJArOTOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3HKE.

B nmpomecce wu3ydeHUss AAHHOTO MOIYJSl PEATU3YIOTCS M TOJyYaroT
JanpHelIlee pa3BUTHE Yy4eOHbIE JCHCTBUS, OOECHEUYMBAIONINE JOCTHKEHUE
NPEIMETHBIX M METalpEeJAMETHBIX PE3yJbTaTOB OO0ydYeHHs, (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: OOBSICHEHUE U ONMCAaHUE SIBJICHUI HA OCHOBE
OpUMEHEHUsI (U3NYECKUX 3HAHUN, MCCIIENOBaTENIbCKUE NEHCTBUS (BBIABHIKEHUE
TUIO0TE3, MOCTAHOBKA II€JIM W IUJIAHWUPOBAHUE MCCIICOBAaHUS, AHAINA3 JAHHBIX U
MOJIy4€HHUE BHIBOJIOB).

[IpeamoututenbHO (HOpPMOM OCBOEHUS MOMIYJSl SIBIAECTCS TMPAKTHKYM,
porpamMma KOTOpOTO BKJIFOYAET:

pelieHre 3a7ad, OTHOCSIIMXCSA K pas3jIMyHbIM pas3jesaM W TeMaM Kypca
(GU3HUKHY, B TOM YKCIE 33]]a4, UHTETPUPYIOLIUX COAEPKaHUE Pa3HbIX Pa3ieiioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIIOYask pabOTHI U OMBITHI U3
IEpEeYHEe K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSITENBHOTO IUIAHHUPOBAHUS
IPOBEJICHUS UCCIIEI0BaHMs, BbIOOpa 1 000CHOBAaHHUS METOAA M3MEPEHMSI BEIUUMH,
COOPKHU SKCIIEPUMEHTAIIbHON YCTaHOBKH;

BBINIOJIHEHHE MPOOJIEMHBIX 3aIaHUH MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa
(3aaHusl O €CTEeCTBEHHO-HAyYHOM TIpaMOTHOCTH), B TOM YHCJE 3aJaHUi C
MEXIIPEIMETHBIM COJIEPKAHUEM;

paboTy Ha/ TPYNIIOBBIMU WM WHIUBUIYATHHBIMH MPOSKTAMHU, CBSI3aHHBIMH C
coJiep>KaHreM Kypca (HU3UKH.

N3yyeHue mMOBTOPUTETHLHO-0000IIAIOIIETO MOAYJSI MOXET 3aKaHUYUBAThCS
IPOBEJCHUEM JUAarHOCTUYECKOW paboThl 3a Kypc (pU3MKK yriayOnEHHOrO YpOBHS,
BKJIFOYAIOIIEH 3a/aHdsl PAa3HOTO YPOBHS CIIOXKHOCTH. Pe3ynbTaThl BBINOJIHEHUS
JTMarHOCTHYECKON pabOThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTU O0YYarOIINXCs



K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 1O (u3uKe, a  Takke
CBHJIETEJILCTBOBATH O JJOCTUTHYTOM YPOBHE €CTECTBEHHO-HAYYHOU IPAMOTHOCTH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA YT'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHNA

N3yyenue ¢u3MKu Ha ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTI)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprare nzyuenus GU3MKU HA YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUs
y oOyuaromierocs OyayT cpopMuUpoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YacTH:

o I)nampuomuuecxkozo éocnumanus:

IIPOSIBJIEHUE MHTEpPECa K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUMCKOU
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHUE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2pasrcOoanckoz2o u Oyxo8HO-HPABCHIBEHHO20 60CNUMAHUA:

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

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

o 3)acmemuueckozo 60CHUMAHUA:

BOCIIPHUATHE ICTETUYECKUX KaueCTB (PM3MUECKOW HAyKH: €€ TapMOHUYHOTO
MIOCTPOEHUSI, CTPOTOCTH, TOUHOCTH, TJAKOHUYHOCTH;

e 4)uennocmu Hayuno20 nO3HaAHUA:

OCO3HAHHUE IICHHOCTH (U3NUECKON HAyKH KakK MOIIHOTO HWHCTPYMEHTa
MO3HAHHUS MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWM, BAXKHEHILIEH COCTAaBIAIOLICH
KYJIBTYPBIL;

OpUEHTAalUsl B JCATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPUPO/IHI;

pa3BUTHE HAY4YHOM JHO003HATEILHOCTH, HMHTEpPEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

o S)popmuposanun Kynomyput 300p06ba U IMOUUOHATILHO20 O1A20NONYUUA:

OCO3HaHHME LIEHHOCTH Oe3omacHoro oOpa3a »KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHUpPE, BaXXHOCTH TIpaBWi 0€30MacHOro TMOBEACHUS Ha
TpaHCIOpTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBHIM O0OpYIOBAHHEM B
JIOMAITHUX YCIIOBHUSIX;

c(hOpMHPOBAHHOCTh HaBbIKa pedJeKkcud, MPU3HAHWE CBOETO TMpaBa Ha
OLIMOKY M TaKOTO e MpaBa y APYroro YeiaoBeKa;



e 6)mpyooeozo eochumanus:

aKTUBHOE YYacTH€ B pPEIICHUM MPAaKTUYECKUX 3a7ay (B pamMKaxX CEMbH,
o0Opa30oBaTeILHON OpraHu3aIluy, ropoja, Kpas) TEXHOJOTHUYECKON M COIMaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUIM;

MHTEpEC K MPAKTUYECKOMY U3yUEHHUIO MpOodecCuid, CBSI3aHHBIX ¢ (PU3UKOM;

o 7)IK0S102UUECKO20 60CRUMAHUA:

OpHEHTAIlMs HAa TMPUMEHECHHE (PU3WYECKUX 3HAHWHN IS pelieHUs 3amad B
0o0JacTH OKpy)Karomieil cpefpl, IUIAHUPOBAHUSA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCJIEACTBUN JIJIs1 OKPYKAIOLIEH CPEJIbI;

OCO3HaHHE TJI00aTBHOTO XapakTepa JKOJOTMYECKHX MpoOjieM M MmyTed HuX
pelieHus;

o 8)adanmavyuu K U3MEHAIOWUMCA YCI06UAM COUUAILHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICUCTBUHM TIPU BBIMOJHEHUU HUCCICIOBAHUM U
MPOEKTOB (PU3NUECKOI HANTPABIEHHOCTU, OTKPHITOCTh OMBITY U 3HAHUSM JIPYTHUX;

MOBBLIIIICHWE YPOBHA CBOEH KOMIETEHTHOCTH uepe3 MPaKTHUYECKYIO
JEATEIIbHOCTD;

NOTpeOHOCTh B (DOPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHS, TUTIOTE3bI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00JacTH
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TNPUOOPETEHHH HOBBIX (HU3MUYECKUX
3HAHMU;

CTPEMJICHUE aHATTM3UPOBATH U BBISBIIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HSKOHOMHUKH, B TOM YHUCJIE C UCIIOJIb30BAaHUEM (DU3NUECKUX 3HAHUI;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHHS Ha OKPYKAIOLIyI0 Cpeny,
BO3MOYKHBIX TJIO0QTBHBIX TTOCIIECTBUN.

METANPEAMETHBIE PE3YJIBTATDI

B pesynabTaTe OCBOCHHS TporpaMmbl MO (U3UKE HA YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaronierocs: OyayT chopMUpOBaHbl MeTanpeaAMeTHbIe
pe3yJabTaThl, BKIFOYAIOIINE TI03HABATEIbLHBIC YHUBEPCATbHBIC YICOHBIC JCHCTBUS,
KOMMYHUKATHBHBIC  yYHUBEPCAJIbHBIC  Y4COHBIC  JICUCTBUS,  PETYJISTUBHBIC
YHUBEPCAIbHBIC YIeOHbIE TCUCTBUS.

Ilo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE JeliCTBUS
ba3oBble jornueckue AeicTBUS:
BBISIBIIATH WM XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA OOBEKTOB
(sBNIEHMI ), KJTaCCU(BUILIMPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS] B pacCMaTpPUBAEMbIX (haKTax,
JAHHBIX U HAOIOACHUSIX, OTHOCSIIUXCS K (PU3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3U TPH HW3YYEHUU (DU3NIECKUX
SBJICHMA M TIPOILIECCOB, J€NaTh BBIBOJLI C HCIOJIb30BAHUEM JACNYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOUEHHH, BBIJBUraTh THUIOTE3bl O  B3aMMOCBS3SIX
(bU3UYEeCKUX BEINYHH;

CaMOCTOSITENIFHO BBIOMpATh CIOCO0 penieHus yueOHoi (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BApUAaHTOB PEILCHHUS, BHIOOpP Hanbojee MOIXOJSIIETO C
y4E€TOM CaMOCTOSITENIbHO BbIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejJbCcKue 1eHCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CaAMOCTOSATEIBHO COCTaBJICHHOMY IUIAHY OIBIT, HECIOMKHBIM
bu3HUeCcKuil IKCIIEPUMEHT, HEOOIBIIIOE UCCIIEI0BAHNE (PU3NYECKOTO SIBJICHHUS;

OIICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, OTYUYECHHYIO
B XOJI€ UCCJIEOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (hOpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysibTaTaM
IPOBENEHHOTO HAOIIOAEHUS, OTbITA, HCCIIEIOBAHUS;

MPOTHO3UPOBATH BO3MOXKHOE JAJIbHEHIIIEee pa3BUTHE (HPU3UUECKUX TIPOIIECCOB,
a TaKKe BBIJBUTATH TMPEIIMOJIOKEHUS 00 MX Pa3BUTHUM B HOBBIX YCIOBUAX H
KOHTEKCTax.

Pabora ¢ undpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbl, MHCTPYMEHTHI M 3alpPOChl MPU TMOUCKE U
oTOope UH(pOPMAIIUU UK JAHHBIX C YUETOM MPEIIOKEHHON yueOHOM (hu3nueckon
3aJ1aui;

aHaJIU3UPOBaTh, CHUCTEMATU3UPOBATH W UHTEPIPETUPOBATH HH(OpPMAIIHIO
Pa3JIMUHBIX BUJOB U (DOPM TIPEACTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMANMKA TIO KPUTEPHSAM, MPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTENBHO;

CaMOCTOSITEJIbHO  BBIOMpaTh  ONTUMaJbHYIO  (GopMy  MIpeAcTaBICHUS
uHpoOpMaIMu W WJUTIOCTPUPOBATH pEIIaeMble 3a7a4dl HECIIOXKHBIMH CXEMaMHu,
JyarpaMMamu, MHOM Tpadukoil 1 UX KOMOMHAIUSIMU.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS:

B XOJ€¢ OOCYyXJeHus ydyeOHOTro MmaTepuasa, pe3yJbTaTOB JIA0OPATOPHBIX
paboT W MPOEKTOB 3aJaBaThb BOMPOCHI IO CYIIECTBY OOCYXTaeMOW TeMbl U
BBICKA3bIBaTh UJEH, HAIlEJICHHbIE Ha peIIeHHe 3a7aud W MOJAJep)KaHue
0J1aroKeaTeIbHOCTH OOIICHUS,

COIIOCTABJIATh CBOM CYXKJIEHHUS C CYKICHUSIMH JIPYTMX YYaCTHUKOB AMAJIOra,
OoOHapyXKMBaTh pa3Iu4He U CXOACTBO MO3UIIUIA;

BBIpaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;



nyOIMYHO TMPEACTABIATH PE3YIbTAThl BBHIMOIHEHHOTO (DPU3UYECKOTO OIBITa
(9KCTIEpUMEHTA, UCCIEIOBAHUS, IPOCKTA);

MOHMMATh U HCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M WHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (PU3HUECKOM MPOOIEMBI;

NPUHUMATD 1EIU COBMECTHOU JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS I10
e€ JOCTM)KEHHUIO: PAaCIpeleNiTh pOoJid, OO0CYXJIaThb IMPOLECChl U Pe3yJbTaThl
COBMECTHOI paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOJICH;

BBINOJIHATE CBOIO 4YacTb pabOThl, JOCTUTAs KAaueCTBEHHOIO pe3yibTara II0
CBOEMY HAIIPABIICHUIO ¥ KOOPIWHHUPYS CBOU ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OLICHMBAaTh KayeCTBO CBOEr0 BKJIaJa B OOMMNA TPOAYKT IO KPHUTEPHUSM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUACTHUKAMU B3aMMOCHCTBHSL.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE TeliCTBHS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YI€OHBIX CUTYAIHSIX, TPEOYIOITUX s
pereHust GU3NIeCKUX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3IUYHBIX  MOAXOAAX  TMPUHITHS  PEIICHHM
(MHAMBUAYATBHOE, IPUHSATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pEIICHUS (PU3NUYECKON 3a7aud WM
IJIaH HCCIEOBaHUS C YYETOM HUMEIOIMIUXCA PECYpCOB M COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATh MIPeIjiaraéMbie BApUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTPOJIb, YMOIUOHAJIBLHBIN HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYyaIluu M TIpe/jIarath IjiaH e€ N3MCHCHHSI,

OOBSCHATh  TPUYHMHBI  JIOCTHKEHUS  (HEIOCTH)KCHHS)  PE3YJIbTaTOB
NeSATEeILHOCTH, JaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIBHOCTh (B TOM YHCJIE B XOJ BBITTOJIHCHHS
(GU3MYECKOT0 HCCICIOBAaHUS WM TPOCKTa) HAa OCHOBE HOBBIX OOCTOSITEIBCTB,
W3MCHUBIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OIMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s HA MECTO JIPYroro Yesi0oBeKa B XOJ€ CIopa WM JTUCKYCCUM Ha
Hay4YHYIO TEMY, IOHUMATh MOTHUBBI, HAMEPECHUS U JIOTHKY JIPYTOTO.

MIPU3HABaTh CBOE MIPABO HA OIMMOKY MPH PEIICHUH (PU3NYCCKUX 3a7ad WU B
YTBEP)KJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JAPYToro.

ITPEAMETHBIE PE3YJ/IbTATDBI

K konmy oOyueHust ¢ 8 knacce mpenMeTHbIE pPe3yldbTaThl Ha YriayOJICHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:



WCIIOJIB30BaTh MOHATUA (Macca U pa3Mepbl MOJEKYJ, TEIUIOBOE IBUKECHHE
aTOMOB W MOJIEKYJI, arperaTHble COCTOSIHHUSI BELIECTBA, KPUCTALIMYECKHE U
amop(HBIC Tena, HACBHIMICHHBI W HEHACHIIICHHBIA Iap, CHOCOOBI M3MEHCHUS
BHYTPEHHEW SHEPruM, »JJIEMEHTAPHBIA DSJICKTPUUYECKUM 3apsii, TPOBOJHUKH,
MOJIYNIPOBOJHUKH, JUANEKTPUKH, UCTOYHUKH MTOCTOSTHHOTO TOKA, AJIEKTPUUECKOE U
MAarHUTHOE TIOJISI, ONTHYECKAas CHCTEMa) W CHUMBOJMYCCKHUHN S3BbIK (DM3HKH TIPU
pelIeHNH YYeOHBIX U TPAKTUUYECKUX 3a/1a4;

YBEPEHHO pa3linyaTh SIBJIICHUS (TEIJIOBOE pacUIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSKEHHUE, CMAYMBAHUE, KANWUISIPHBIE SIBJICHUS,
UCTapeHue, KOHACHcAIUs, IUIaBJICHUE, KPUCTALTU3AIMS, KUIIEHHUE, CIOCOObI
Teronepeaayu (TErIonpOBOIHOCTb, KOHBEKIIUS, U3yUYCHHE), TEIUIOBBIE TTOTEPH,
ANEKTPU3AIMUA TEJ, B3aUMOJCHCTBUE 3apSANIOB, JCHUCTBUSA JJIEKTPUYECKOTO TOKAa,
KOPOTKO€E 3aMbIKaHUE, B3aUMOJICCTBUE MAarHUTOB, JCHCTBUE MarHUTHOT'O I0OJIsSI Ha
MPOBOJTHUK C TOKOM) IO OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;

pacrio3HaBaTh  IPOSIBJICHHUE  M3YYEHHBIX  (U3UUYECKUX  SIBJICHUUA B
OKpyXkaromieM Mupe (B ToM uuciie (U3Myeckue SBICHUS B MPUPOJE:
MMOBEPXHOCTHBIE W KaNWJUISIPHBIE SIBIICHHUS B MNPHUPOJE, KPUCTALIBI B MHPHUPOJE,
uznydenne CoJHIIa, 3aMep3aHre BOJ0EMOB, MOPCKHUE OpHU3bI, 00pa30BaHUE POCHI,
TyMaHa, WHes, CHera, JJICKTPUYECKHE SBJICHUS B aTMmocdepe, 3JIEKTPUUECTBO
YKUBBIX OpPraHU3MOB, MarHUTHOE T0Jie 3eMJId, Apeid MOJIFOCOB, PO MArHUTHOTO
noJis JUIs KU3HM Ha 3eMjie, TMOJSIPHOE CHSHHUE), TPU OTOM MEPEBOAUTH
MPAKTUYECKYI0 3aJadyy B Y4eOHYIO, BBIJEIATh CYIIECTBEHHBIE CBOMCTBA
(mpu3HaKu) GU3MYECKUX SIBICHHI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeNl W (DU3UUECKUE SIBJICHUS, UCIIOIb3YS
dbuznyeckre BEIUMYMHBI (TeMImeparypa, BHYTPEHHSSI DHEPrusi, KOJIUYECTBO
TEIJIOTHI, paboTa rasa, yAeibHas TEMJIOEMKOCTh BEIECTBA, YACNIbHAs TEIIoTa
TUIaBJICHUS, YJENbHAs TEIUIoTa MapooOpa3oBaHMs, YAEIbHAs TEIUIOTa CrOopaHUs
TOIIMBA, KOA(DPUIIUESHT MOJE3HOT0 JEeHCTBUS TEIJIOBOM MAallIMHBI, OTHOCUTEIbHAS
BJI&KHOCTh  BO31yXa, OJEKTPUYECKHM 3apsll, CHJIa TOKA, DIJIEKTPUYECKOE
HanpsHKEHWE, COINMPOTUBIICHUWE TpoBOoAHMKA, D/IC B 1lemM MOCTOSIHHOIO TOKAa,
JIEKTPUUECKOE VYACIbHOE COMPOTHBJICHUE BEIIECTBA, padoTa HU MOIIHOCTH
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TIPABMWIIHHO TPAKTOBATHh (PU3UYECKUIA CMBICTT
HCIIOJIB3YEeMbIX BEJIUYWH, MX O0O3HAYEHUS W EAUHUIIBI (PU3HMYECKUX BEJIUYUH,
HaXoJUTh (OPMYJbl, CBA3BIBAIOUIUE JTAHHYIO (U3MYECKYIO BEJIMYUHY C APYTUMU
BEITMYMHAMU, CTPOUTH TpaUKU N3YICHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEITHYNH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MUECKUE SBJICHHS H IPOIIECCHI,
VCMOJIb3YsI OCHOBHBIE TMOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUYECKOW TEOPUU CTPOEHUS
BEILIECTBA, YpaBHEHHE TEIUIOBOTO OallaHCa, 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO



3apsina, 3akoH KylioHa, NpUHLMN CYNEPNO3UIMU SJICKTPUUECKUX TMOJICH, 3aKOH
Owma s ygacTka mnenu, mpasuia Kupxroda, 3akon Oma 1715 MOTHOM 1eTH, 3aK0H
Jxoynsa-JleHnia, 3aKOH COXpaHEHUsI SHEPTUU, NMPU 3TOM Pa3NUYaTh CJIOBECHYIO
(GhopMyJIUPOBKY 3aKOHA M €T0 MaTEeMaTHYECKOE BBIPAKCHHUE;

CTPOUTH TPOCThIC (HU3NUECKUE MOJICTH pPeallbHhIX OOBEKTOB, MPOIIECCOB U
SABJICHUM, BBIJEIATH IPU OSTOM CYIIECTBEHHbIE U BTOPOCTEIICHHBIC CBOMCTBA
00BEKTOB, MPOIIECCOB, SIBICHUH, MPUMEHITh GU3UICCKUE MOICIHN ISl OOBSICHCHHUS
(bU3UYECKUX MPOIECCOB U pelIeHUs YU4eOHBIX 3a/1a4;

OOBSICHATH (PU3HUECKHUE SIBJICHUS, MPOIECCH U CBOMCTBA TEJI, B TOM YHUCJIE U B
KOHTEKCTE CHUTYyalluid IPaAKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W peuiarh
KaueCTBEHHbIC 3aJlaud, B TOM 4YHUCJIE TPEOYIOIUEe YHUCIEHHOIO OICHUBAHUS
XapaKTepHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJICKBATHYIO
(U3UYECKYIO MOJIEIb, BBISBIISITH MPUYMHHO-CIICICTBEHHBIE CBS3U M BBICTPAWBATh
JIOTMYECKYI0 1IETOYKY PpacCyXIECHUMl C ONOpod Ha HU3Yy4YEHHbIE CBOMCTBA
buznyecKkux siBJICHUM, (HU3NUECKUE 3aKOHBI, 3AKOHOMEPHOCTU U MO/IEIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajauu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3y4yaeMbIM TeMaM Kypca (PU3MKHU, BbIOMpasi aJeKBaTHYI0 (U3UYECKYIO MOJIEIb, C
HCIIOJB30BaHUEM 3aKOHOB W (POpMyJ, CBS3BIBAIOMINX (DU3NYECKUE BEIIMYMHBI,
3allMChIBATh KPATKOE YCIOBUE W Pa3BEPHYTOE PEIICHUE 3a/Ja4M, BbISBIATH
HEJIOCTAIOIINE WM U30bITOUYHBIC JaHHbIE, 000OCHOBHIBATH BHIOOP METOJIa PEIICHUS
3a/1aud, WUCMOJB30BaTh CIPABOYHBIC JaHHbBIC, NPUMEHATh METOJAbl aHaJlu3a
pPa3MEpPHOCTEH, UCTOIB30BaTh IpaUUECKUE METOMBI PEIICHHS 3aj]ad, MPOBOIUTH
MaTeMaTHYeCKHEe IIpeoOpa3oBaHUsl W Pacué€Thl, OICHUBATh PEATUCTUYHOCTD
MOJTYYEHHOTO0 3HAYCHHS (HU3NUYECKON BEIWYHMHBI M OMNPEISIsATh Pa3MEpPHOCTH
(bU3MYECKON BETMYUHBI, MOJYUYCHHOU MPU PElICHUN 3aa4H;

pacrio3HaBaTh MpoOJEeMbl, KOTOPbIE MOXHO PEIIUTh MPU TOMOIIH
(bU3MYECKUX METOJO0B, M IIpejylaraTb OPHEHTHUPOBOUHBINA CIIOCOO pEIICHUS, B
OMMCAHUW  HCCJICJAOBAHMS  paclio3HaBaTh  MPOBEPSAEMOE  IPEIIOI0KEHUE
(rumotesy), UHTEPIPETUPOBATH MOJIYUCHHBIN pPEe3yIbTaT;

MIPOBOAUTH OMBITHI M0 HAOIIOJEHUIO (PU3UYECKUX SIBJICHUN WU (PU3NUECKUX
CBOMCTB TeN (KamwUISpHbIE SBJICHUS, 3aBUCHUMOCTBH JABJICHHS BO3JyXa OT €ro
o0béMa W Temmeparypbl, CKOPOCTH IIpoIecca OCThIBAaHUS (HArpeBaHus) MpU
M3JIy4YEHUHU OT IBE€Ta HW3JIyYarolleil (Moriomarmnieil) moBEpXHOCTH, CKOPOCTh
UCIIApEHUST BOJBI OT TEMIEpaTyphbl >KUJIKOCTH M IUIONAAM €€ IMOBEPXHOCTH,
ANIEKTPU3AIUS Te M B3aUMOJICUCTBUE AJIEKTPUUYECKUX 3aps0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MarHUTOB, BU3yaJIM3alllsl MATHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB,
JIEWCTBUSI MAarHUTHOTO TOJISI HA TMPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA 3JICKTPOJIBUTATENSI TMOCTOSHHOTO TOKA): (POPMYJIMPOBATH MPOBEPSIEMOE
npeamnoyioxkeHue  (TMmoredy) O  BO3MOXHBIX — pe3yjibTarax  HaOJIIOJCHUH,



CaMOCTOSITENIbHO cOOMpaTh YCTaHOBKY M3 HM30BITOYHOrOo Habopa o0opynoBaHUS,
OTKCHIBATh XOJI OTBITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TMpsSIMble M KOCBEHHBIE H3MEpEHUs (PU3MUYECKUX BEITUUYMH
(Temneparypa, OTHOCUTENIbHAs BIAXHOCTh BO31yXa, CUJIa TOKa, HAaIpPSIKEHUE,
ylaelbHas TEIJIOEMKOCTh BEIIECTBa, COMPOTHBIICEHHE NPOBOJAHUKA, padoTa U
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa M3MEpPEHUs, (PUKCUPOBATH MOKAa3aHUS
npuOOPOB, HAXOAUThH 3HAUCHUE U3MEPSEMOI BETUYMHBI C TIOMOIIBIO YCPEAHEHUS
pe3ynbTaTOB CEPUU U3MEPEHUM U OLIEHUBATH MOTPEUTHOCTh U3MEPEHUIA;

IPOBOJNUTH HKCIIEPUMEHTAIbHBIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JAaBJICHHUS BO3AyXa OT €ro o0bEMa W HarpeBaHUs WU
OXJIKICHHUSI, UCCIIeIOBAHHUE SIBJICHUS TEIUI000MEHa P CMEITMBAaHUH XOJIOJAHOMN H
ropsiueid  BOABI, 3aBUCHUMOCTb COIPOTUBJIEHHS TMPOBOJHUKA OT €ro JJIUHBI,
IUIOIIAIA TONEPEYHOTO0 CEYEHHs M YAEIbHOIO COINPOTUBIEHHUS BEIIECTBA
POBOIHMKA, CUJIBI TOKA, MPOTEKAIOIIETO Yepe3 MPOBOJHUK, OT HAIMpPSDKCHUS Ha
MIPOBO/IHUKE, MCCIIEIOBAHNUE TOCIEIOBATENIFHOTO W MapaJICIbHOTO COSAMHEHUN
MIPOBOJHHUKOB): COBMECTHO C Yy4HTeNneM (OopMyaupoBaTh 3a4adyy M THIIOTE3Y
UCCIIEIOBaHMSI, CaMOCTOSITEIbHO IUIAHUPOBATH HCCIIEIOBAHUE, CaMOCTOSTEIbHO
coOupaTh HKCIEPUMEHTAIBHYIO YCTAaHOBKY C HCIIOJIb30BAHUEM HWHCTPYKLUH,
MPEICTaBISITh MOTYYCHHBIE 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH B BUJE TAOJIHIl U
rpadMKoB, OIEHMBATh MOTPEIIHOCTH, JelaTh BBIBOJABI IO pe3yJbTaTaM
UCCIIEIOBAHMS;

coONIo/aTh MpaBwiia Oe3omacHoro Tpynaa mnpu padbote ¢ 1abOpaTOpHBIM
o0opy1I0BaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPUOOPOB, TEXHUIECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX IMPOILIECCOB C OMOPOM Ha WX OmUcaHus (B TOM
YyCclie: CHUCTeMa OTOIUICHHS JOMOB, THTPOMETp, MapoBas TypOHWHA, amIepMeTp,
BOJIBTMETP, CUETUYHK AJIEKTPUUECKON IHEPIHH, IJIEKTPOOCBETUTEIbHBIE MPUOOPHI,
HarpeBaTelIbHbIe  3JIEKTPONpUOOpbl  (MIpUMEPBI), MPEAOXPAHUTENH U HX
NpUMEHEHHe B OBITY W TEXHHUKE, IPUMEHEHHE TMOCTOSHHBIX MAarHHUTOB,
AIIEKTPOMArHUTOB, DJIEKTPOJBUTATENh MOCTOSHHOTO TOKA), MCIONB3Yys 3HAHUS O
CBOMCTBaX (PHU3MYECKUX SBJICHHUM, HEOOXOIUMbIe (PU3UUECKHE 3aKOHBI W
3aKOHOMEPHOCTH;

pacrmo3HaBaTh TPOCTHIE TEXHMUYECKHE YCTPOHCTBA W HW3MEPHUTEIBHEIC
npudoOpsl MO CXeMaM M CXEMaTHYHBIM PHUCYHKaM (KUIAKOCTHBIA TEPMOMETP,
TEPMOC, TCHUXPOMETP, THUTPOMETp, [BUTATeb  BHYTPEHHEr0  CrOpaHufi,
AIIEKTPOCKOI, ~ PEOCTaT), COCTaBIATh CXEMbl JJIEKTPUUYECKHX Lemed ¢
MOCNIEIOBATEIbHBIM M TApaUIeTbHBIM COCJUHEHHEM JJIEMEHTOB, pa3inyas
YCIIOBHbIE 0003HAUYEHHS AJIEMEHTOB JIEKTPUUECKHUX IIeTel, UCIO0Ib30BaTh CXEMbI



U CXEMaTHUYHBIC PUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOMCTB, M3MEPUTEIHHBIX
npuOOpPOB M TEXHOJOTUYECKUX TPOILIECCOB MPU PEIICHUU y4eOHO-TIPAKTUYECKUX
3aj1ay;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAIIMIO O IPUMEPAX) MPAKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B MOBCEIHEBHOW >KMU3HU M1 OOecriedeHus
0e30MmacHOCTH TpU OOpalleHuH ¢ TpUOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUs! 370pOBbSI U COOJNIOACHUS HOPM 3KOJOTMYECKOIO IOBEACHHUS B
OKpYyXalollen cpee;

OCYUIECTBJIAThH MOUCK MH(pOpMauu Guanyeckoro cojepxanus B UutepHere,
CaMOCTOSITENILHO  (POPMYIHMpysl TIOMCKOBBIM 3alpoc, Ha OCHOBE HMEIOLIUXCS
3HaHUW W CpaBHEHUS JOTIOJHHUTENBHBIX HCTOYHHMKOB BBIACIATH HH(OpPMAIHIO,
KOTOpast SIBJSIETCS MPOTUBOPEUYUBOM MITU MOXKET OBITh HEJJOCTOBEPHOM;

WCIIOJIb30BaTh TIPU BBIMOJTHEHUM YYEOHBIX 3aJlaHUi HAyYHO-TOMYJISPHYIO
auTepaTypy (pU3MUecKoro coaepiKaHus, CIPaBOYHbIE MaTepUaibl, PECYPChl CETU
WuTepHer, BnameTs npuéMaMu KOHCIEKTHPOBAHUSA TEKCTa, MPeoOpa3oBaHuUs
MH(pOpMAaIIKU U3 OJJHON 3HAKOBOW CUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIEHUS,
00001as nHMOPMAITHIO U3 HECKOJIBKUX UCTOYHUKOB (PU3MUECKOTO CONEpPKaHUS, B
TOM  YWCle MyOJNMYHO  TMPEACTaBISATH  Pe3yJbTaThl  MPOEKTHOW WU
UCCJIEI0BATENbCKON NEATEIbHOCTH, IPU 3TOM IPAMOTHO MCIOJb30BATh U3yYEHHBIN
NOHSATUWHBIM  ammapar  Kypca  (U3WKH,  CONPOBOXIATh  BBICTYIUICHHE
IIPE3EHTALUEN;

IPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U HUCCIENOBAaHUM (PU3NUECKHX MPOLIECCOB
pacnpenenath O0S3aHHOCTH B TpYIIE B COOTBETCTBUM C MOCTaBJICHHBIMU
3aJja4aMM, CJIEIUTH 3a BBIIIOJIHEHHWEM IUTaHa JEHCTBUN M KOPPEKTHUPOBATH €TO,
aJIeckBaTHO OIICHMBATh COOCTBEHHBIM BKJaA B  JCSITENBHOCTh TPYIIIBI,
BBICTpaWBaTh KOMMYHUKATHBHOE B3aUMOJCUCTBUE, TMPOSBISSI TOTOBHOCTH
paspemiaTh KOH(QIUKTHI.

K koHiy oOyuenus ¢ 9 knacce npeiMETHbIE pPe3yJbTaThbl Ha YriayOJIeHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIINXCS YMEHU:
UCIT0JIB30BATh MOHATHUS (CHCTEMA OTCYETA, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JBUKEHHUS, HEBECOMOCTh U TMEPErpy3KH, LEHTP TAKECTHU, MEXaHUYECKUE BOJHBI,
3BYK, MH(Pa3BYyK W YIbTPa3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, PEHTTEHOBCKOE
U3y4YeHHE, MIKaJla JIEKTPOMArHUTHBIX BOJIH, ICTOYHUKU CBETa, OJIIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPhl MCIyCKAaHUSI M TMOTJONIeHus, anb(pa-, Oeta- U ramma-
U3ITyYEHHUsI, U30TOIbI, SIIEpHAas U TEPMOSACPHAs SHEPreTHKa) U CUMBOJUYECKUN
A3BbIK (PU3UKU TIPU PEUICHUU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;
YBEPEHHO  pa3juyarh  sBJCHUA (pPaBHOMEpPHOE U  HEpPABHOMEPHOE
NPSMOJIMHEMHOE JBUKEHUE, PAaBHOYCKOPEHHOE IPSMOJIMHEWHOE JBUYKEHUE,



CBOOOIHOE MaJeHUE TeJl, [BWKEHUE [0 OKPYKHOCTH, B3aUMOJIEHCTBUE Tel,
paBHOBECHE MAaTEpPUAIbHOM TOYKH, PEAKTUBHOE JBUKEHUE, HEBECOMOCTb,
Koje0aTeNbHOE  JIBIDKEHUE (FapMOHHMYECKHE, 3aTyXalolllue, BBIHYXKICHHBIC
Koye0aHus), PE30HAHC, BOJIHOBOE JBW)KEHME (PaclpOCTpPAHEHUE M OTPaKEHUE
3ByKa, UHTepdepeHIns U JUPPAKIUA BOJIH), MPAMOJIMHEHHOE paclpOCTpaHEHHE,
OTPa)XEHHE M IPEJIIOMIICHUE CBETA, IIOJHOE BHYTPEHHEE OTpPaKCHHE CBETA,
pa3ioxeHue Oenoro cBeTa B CIEKTP U CIOKEHUE CIEKTPAIBHBIX IIBETOB,
€CTECTBEHHAs  paJMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEMYaTOro  CIEKTpa
U3Iy4YeHUs]) 1O ONHCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3NUECKOE SBJICHUE;

pacno3HaBaTh  MPOSIBIIEHWE  WU3YYEHHBIX  (PU3WYECKHX  SBJICHHM B
OKpYXaroleM MHUpe (B TOM yucie (PU3NYECKUE SBICHHS B MPUPOJE: NPHIUBBI U
OTJIUBBI, ABWKEHHUE IIaHET COJMHEYHON CHUCTEMBI, PEAKTUBHOE JBHUKEHUE YKUBBIX
OpPraHU3MOB, BOCIPHITHE 3BYKOB >KMBOTHBIMHU, 3E€MIIETPSICEHHUE, CEHCMHUYECKHE
BOJIHBI, IIyHAMH, 3XO0, LIBETA TEJ, ONTUYECKUE SIBJICHUS B IPUPOJE, OMOJIOTUYECKOE
JNEUCTBUE BUIUMOTO, YIbTPA(PHUOJIETOBOTO U PEHTTEHOBCKOIO U3IyYEHH,
€CTECTBEHHBI PAaJMOAKTHUBHBIA (OH, KOCMUYECKHE JIy4H, pPaJuOaKTUBHOE
U3JIy4€HHE NPUPOJHBIX MHUHEPAIOB JIEWCTBUE DPAJMOAKTHBHBIX HW3JIyYCHUH Ha
OpPraHu3M 4YeJOBeKa), MPU 3TOM IMEPEBOAUTH MPAKTHUUECKYIO 3a7ady B y4eOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) (PU3UUECKUX SIBICHHI;

OMKCHIBATh HU3YUYEHHBIE CBOMCTBA TeJl W (PU3UYECKUE SIBJICHUS, UCIOJIb3Ys
¢usznyeckue BeNWYMHBI (CPelHSAsT W MTHOBEHHass CKOpPOCTh Teja IpH
HEPaBHOMEPHOM JIB)KEHHMH, YCKOpPEHHUE, INEpPEMEUICHUE IPU PaBHOYCKOPEHHOM
NPSIMOJIMHEWMHOM  JIBIDKEHUM,  YIJIOBass  CKOPOCTb,  LIEHTPOCTPEMHTEIBHOE
YCKOpPEHUE, CHJIa TPEHMSI, CHJIa YIIPYTOCTH, CUJIA TSKECTH, YCKOPEHNUE CBOOOIHOTO
najieHus], BEC Tella, LEHTP TSKECTU TBEPAOrO Tesa, UMITYJIbC Tea, UMITYJIbC CHUIIBI,
MOMEHT CHUJIbl, MEXaHH4YeCKasi paboTa U MOIIHOCTh, OTEHIMAIbHASI SHEPT U Tela,
MOJIHTOrO HaJl MOBEPXHOCTHIO 3€MJIM, TIOTEHIMATbHAS SHEPTUS CHKATOU MPYKHUHBI,
KMHETHYECKasi JHEeprus, IMOJIHAs MeXaHW4YecKas DSHeprusi, MepuoJ M YacToTa
KOJICOaHM, Mepruol MaTeMaTUYECKOTO U MPY>KUHHOTO MASITHUKOB, JJIMHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETA, IMOKAa3aTeslb MPEIOMIICHUS
Cpensl), TMpH ONHMCAHWW TPABUIBHO TPAKTOBAaTh  (PU3UUYECKUH  CMBICI
UCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAYEHUS U €IUHUIBI (U3NYECKUX BEJIUYHH,
HaxXoJUTh (OPMYJIbl, CBA3BIBAIOUIUE JTAHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU
BEJIMYMHAMU, CTPOUTH I'paUKU U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJINYMH;

XapaKTepu30BaTh CBOMCTBA TeJ, (U3MUYECKHUE SBJICHHS U TPOIECCHI,
UCITOJIb3Ysl 3AKOH COXPAHEHUsl 3HEPruH, 3aKOH BCEMHUPHOTO TATOTEHUS, TPUHIUI
CYNEpIO3ULIMA CWJI, NPUHLMI OTHOCUTENbHOCTH ['anmumies, 3akoHsl HbIOTOHA,
3aKOH COXpPAHEHHUs] UMIIyJbCa, TEOPEMY O KHMHETHUYECKOM »Hepruu, 3akoH I'yka,



3akOoH bepHynnm, 3aKOHBI OTpakeHUA W TPEJIOMIICHHS CBeTa, GOPMYIy TOHKOU
JIMH3BI, INIAHETAPHYIO MOJEINb aTOMa, HyKJIOHHYIO MOJIENIb aTOMHOTIO AP, 3aKOHBI
COXpPAHEHMS 3apsAA0BOIO U MACCOBOI'O YHUCEN NPH SACPHBIX PEAKIUAX, IPU ITOM
pa3anyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €70 MATEMAaTUUYECKOE BBIPAKEHUE;

CTPOUTHh (PU3UUECKHE MOJEIN PEATbHBIX OOBEKTOB, MPOLIECCOB U SBIICHUH,
BBIICIIITh TIPU 3TOM CYIIECTBEHHBIE M BTOPOCTEIIEHHBIE CBOMCTBA OOBEKTOB,
IPOIECCOB, SIBICHUN, MPUMEHATh (PUINYECKUE MOJEAN Ml OOBACHEHUs
(u3NYECKUX MPOLIECCOB U PEIICHUs YyUeOHBIX 3a1a4;

OOBACHATh (PU3NYECKHUE SIBICHHUSA, IPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTYyallMii IpPaKTHUKO-OPUEHTHPOBAHHOIO XapakTepa, W pelaTh
KAUECTBEHHbIE 337aud, B TOM YHCJIE TPEOYIOIIHUE YKMCICHHOIO OLIEHUBAHUS
XapaKTEPHBIX 3HAYECHUU (PU3MYECKHX BEJIMYHUH, [IPU 3TOM BBIOMpATH aJIEKBATHYIO
(U3NYECKYI0 MOJEIb, BBISBIATH MPUUMHHO-CIIECCTBEHHBIC CBSI3U M BBICTPAaUBaTh
JIOTUYECKYIO LENOYKY PpACCYX ACHUU K3 2—3 IIaroB C ONOpPON Ha HW3y4YCHHBIC
CBOMCTBA (PU3UUECKUX SIBICHUM, PU3NUECKHE 3aKOHBI, 3aKOHOMEPHOCTH W MOJIEJIH;

YBEPEHHO peIlaTh Pacy€THbBIE 3a/layd MO M3y4aeMbIM TeMaM Kypca (U3UKH,
BBIOMpAsl aJEeKBATHYIO (PU3UYECKYIO MOJIENb, C HCIOJIb30BAHUEM 3aKOHOB U
(dopMyJ1, CBA3BIBAOIINX (PU3NYECKUE BEIMYUHBI, 3aMMCHIBATh KPATKOE YCIOBUE U
pa3BEPHYTOE pELICHUE 3aJauyd, BbBIABIATh HEAOCTAIOUIME WJIA H30BITOYHBIE
JaHHble, OOOCHOBBIBaTH BHIOOp METOJA pEHIeHUs 3aJaud, MCIOIb30BaATh
CIIPAaBOYHBIE JAHHBIE, IPUMEHITh METOJIbI aHAJIN3a PA3MEPHOCTEM, UCIIOIb30BATh
rpaduyeckue  METOJbl  pelIeHHs]  3ajad, [POBOAUTh  MaTeMAaTUYECKUE
npeoOpa3oBaHusl U pacy€Thl, OLEHUBATh PEATMCTUYHOCTh MOJYYEHHOTO 3HAUEHUS
¢u3nyecKoil BETUYMHBI U OMNPEACNATh Pa3MEPHOCTh (HU3MUECKON BEIMYHUHBI,
MTOJTYYEHHOU NPY PELIEHUN 3a/1a4H;

pacno3HaBaTh MpPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh NOpPH HTOMOLIA
¢uznyecKux METOAOB, W NpeljaraTh OPUEHTHPOBOYHBIA CIOCOO pelIeHHs, B
ONMCAaHWH  HWCCIECNOBAaHMS  pACIIO3HABATH  MPOBEPSIEMOE  NPEAIOI0KEHUE
(rumoTe3y), OLIGHWBATh MPABUIBHOCTh TMOPSAKA MPOBEACHUS HCCIEAOBaHUS,
WHTEPIIPETUPOBATH MOJTYUYECHHBIN pE3yJIbTaT;

MPOBOJUTH OMbBITHI MO HAOMIOACHUIO (PU3UYECKUX SIBICHUN WM (U3MUECKUX
CBOMCTB TeJ (M3y4ueHHE BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHMs YHEPTUH,
3aKOHA COXPaHEHHUs HMMIIyJIbCa, NECHUCTBUE 3aKOHA bEepHyUIM M BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IE€pUOAa KOJIEOAHUN MPYKUHHOTO
MasgTHHKa OT MAacChl Ipy3a M XKECTKOCTU IPYXKUHBI U HE3aBUCUMOCTb OT
aMIUTUTYAbl MaJbIX KOJeOaHUM, MPSMOJUHEUMHOE paclpOCTPaHEHUE CBETA,
pas3ioxeHne Oeoro cBeTa B CHEKTpP, U3YUYEHHUE CBOMCTB M300paXXEHUS B MJIOCKOM
3epKaJie ¥ CBOMCTB M300pa)KEHUs TpeaMeTa B COOMPAIOIIEH JTHH3E, HAOII0IeHUE
CIUIOIIHBIX W JMHEWYATBhIX CIEKTPOB U3Iy4yeHUs): (pOpMyIHpoBaTh MPOBEPSIEMOE



npeanoyiokeHne  (TUMmoTe3y) O BO3MOXKHBIX — pe3ylibTaTaX  HaONIOACHU,
CaMOCTOSITENIFHO cOOMpaTh yCTaHOBKY M3 H30BITOYHOTO Habopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

POBOJANTH TIPU HEOOXOAMMOCTH CEPHUIO0 TPSIMBIX H3MEPEHHM, OMpeaesis
CpeqHee 3HAYCHHWE M3MEPSIEMON BEIMYMHBI M ONPEAETss IMOTPEIIHOCTH
pe3yabTaTOB MPSMBIX H3MEpPEHUH, OOOCHOBBIBaTH BBIOOpP Crocoba H3MEpEeHHUs
(M3MepUTENHHOTO MPUOOpa);

MIPOBOJUTH KOCBEHHBIEC U3MEPEHUST (PU3NICCKUX BEIUYUH (CPEIHSST CKOPOCTh
U YCKOpEHHE Tella TPU PaBHOYCKOPEHHOM JABM)KCHUH, YCKOPEHHE CBOOOHOTO
najeHus, KECTKOCTb  MPYXKUHBL, KOA(POUUUEHT TPEHUS  CKOJIbKEHMUS,
MexaHudeckas paboTa W  MOIIHOCTh, 4YacToTa W Mepuoj  KoJeOaHui
MaTEMaTHYeCKOTO0 W TNPYXHHHOTO  MAasATHUKOB, (OKYCHOE  pacCTOsSHUE
cobuparomeid JMH3BI U €€ ONTHYEeCKas Cuila, paJuOaKTUBHBIM (QOH) cC
UCIIOJIb30BaHUEM aHAJIOTOBBIX U IHUQPPOBBIX NPUOOPOB: OOOCHOBBIBATH BBHIOOP
METOJla HW3MEpEeHUs, IUTAHUPOBATh H3MEPEHHS, CaMOCTOATEIBHO COOHMpaTh
OKCMEPUMEHTAIbHYI0O  YCTAaHOBKY, BBIYHMCISATH  3HAYCHHE  BEIUYUHBI U
aHAJIM3UPOBATh MOJNyUYCHHBIE PE3yJIbTAaThl, OIEHUBAS MOTPEIIHOCTh PE3YJIbTATOB
KOCBEHHBIX U3MEPEHUN;

IPOBOANUTH HKCIEPUMEHTAJIbHbIE MCCIIEOBAHMS 3aBUCUMOCTEH (PU3NYECKUX
BEJIMYMH (3aBHCHUMOCTh IIyTH OT BPEMEHHU NPHU PaBHOYCKOPEHHOM JIBIKEHUH Oe€3
HAYaJIbHOM CKOPOCTH, 3aBHUCHUMOCTh CHJIBI TPEHUS CKOJBXEHHS OT CHIIBI
HOPMaJbHOIO JABJICHUS, MEepUojia KoJieOaHUM MaTeMaTH4YeCKOro MasiTHUKa OT
JUIMHBI HWUTH, OIpeleJeHHE YCKOPEHUs CBOOOAHOIO NaJEHHUs, HCCIIEJOBAHUE
U3MEHEHHUsl BEJIMYMHBI U HAIpaBJiICHUs MHAYKIIMOHHOTO TOKa, 3aBUCHUMOCThH yIJia
OTpaXEHHUs CBeTa OT yria TMaJCHHUsA, yria MPEIOMJICHHS OT YIjia MaJcHHs
CBETOBOTO JIy4ya, HCCIEAOBAHHWE TPEKOB: HM3MEPEHHE JHEPTrUU YAaCTHUIBl IO
TOpMO3HOMY MyTH (10 ¢doTOrpadusiM)): COBMECTHO C yuuTeaeM (OpMyITHpPOBATH
3aJa4y U TUIIOTE3y MCCIIEeI0BAaHUsS, CAMOCTOSTENIBHO IJIAaHUPOBATh HCCIEAOBAHNUE,
CaMOCTOSITENTFHO COOMpPATh OJKCIEPUMEHTAIBHYIO YCTaHOBKY, TIPEICTaBIIAThH
MOJTyYEeHHBIC 3aBUCHUMOCTH (U3NYECKUX BEITUYMH B BHUJAE TaONHIl U TpaduKoB,
OLICHWBATh MOTPEITHOCTH, JETaTh BBIBOJBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOoaTh MpaBmiia Oe3omacHOro Tpynaa mnpu padbote ¢ 1abopaToOpHBIM
000pyIOBaHUEM;

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS U3yUYEHHBIX MTPHUOOPOB, TEXHUIECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX IPOIECCOB C OMOPOM Ha WX OmUcaHus (B TOM
qyCclie: CIUIOMETP, AATYMKU IIOJIOKEHUS, PACCTOSHUSA M YCKOPEHHMsI, paKera,
9XOJIOT, OYKH, NEpPUCKOIN, ¢oToanmapaT, MHUKPOCKOI, TEJIECKOM, ONTHYECKHE
CBETOBOJIbI, CIEKTPOCKOM, JO3UMETp, Kamepa BuiabcoHa), UCMoONb3ys 3HAHUA O
CBOMCTBaxX (PM3MUECKHX SBICHUN U HEOOXOaUMbIC (pU3MUECKHe 3aKOHOMEPHOCTH,



UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PUCYHKHM HW3YYEHHBIX TEXHUYECKHUX
YCTPOMCTB, HM3MEPUTENIbHBIX IMPUOOPOB M TEXHOJOTHMYECKHX HPOLECCOB MpHU
peleHNN y4eOHO-IPAKTUYECKUX 3a/7a4, ONTUYECKHE CXEMbl ISl MOCTPOEHUS
M300paKEHUI B IJIOCKOM 3€pKalie U coOMparoiei JTMH3E;

MPUBOAUTH MPUMEPHI (HAXOAUTH HHPOPMAILIMIO O IPUMEPAX) MPAKTUIECKOTO
UCIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HU JUIS OOeCTeueHUs
0e30MacHOCTH TpU OOpallleHuH ¢ TIpUOOpaMu M TEXHUYECKUMHU YCTPOHCTBAMH,
COXpaHEHUs! 370pOBbS U COOJIOACHUS HOPM SKOJOTUYECKOTO TIOBEJACHHS B
OKpY’KaroUIen cpeae;

OCYILECTBIATh MOUCK HH(pOpMauu pu3nYecKoro cojepxkanus B HTepHere,
CaMOCTOATENBHO (HOPMYIUPYsI OMCKOBBIN 3apOC, HAXOJUTh MYTH OINpPEACIICHUS
JIOCTOBEPHOCTH TOJIyYEHHONH HWH(OpMAIMM HAa OCHOBE HMEIOLIMXCA 3HAHUU U
JOTIOJTHUTENBHBIX UCTOYHUKOB;

UCIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUA, CIIPABOUYHBIE MAaTE€pPHUAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCHEKTHPOBAaHUS TEKCTa, NpPeoOpa3oBaHUs
MH(pOpMaIIKU U3 OJTHON 3HAKOBON CHUCTEMBI B JIPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCHMEHHBIE M YCTHBIE COOOIEHHS Ha OCHOBE
uH(OpPMAIUU U3 HECKOJIbKUX MCTOYHUKOB (PU3UYECKOTO COJEPKAHUS, IMyOJIMIHO
MPEACTABIATH PE3YJIbTAThl IPOESKTHOM MJIN UCCIIEN0BATEIBCKON AEATEIBHOCTH MPU
OTOM TPAMOTHO HCIOJIB30BAaTh HM3YYEHHBIM NOHATUWHBIA anmapar H3y4acMoro
pa3nena (U3MKKM W COMPOBOXKIATh BBICTYIUIEHHWE IMpEe3eHTalue ¢ y4éToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
8 KVIACC

Kosun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB H TeM uu@poBbIe
Ne i/ P Konrpoububle IIpakTHyeckue (1ubp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoTsbI
pecypcsl
Pa3gen 1. TensioBbIe IBJICHUSA
1.1 CtpoeHue u cBOWCTBA BELIECTBA 6
1.2 TenuioBbIe MpoLECCH 33 1 6.5
Hroro no pazgeny 39
Pa3zgen 2. diekTpuyeckne 1 MAarHUTHbIE SIBJIEHUS
)1 DneKTpudecKue 3aps/ibl. 3apsuKeHHbIE Tea 9 |
) U MX B3aUMOJeHCTBUS
2.2 [ToCTOSTHHBIN 3JIEKTPUYECKUI TOK 31 1 10
2.3 MarHuTHbIE SIBJIICHUS 11 4
24 DNeKTpOMarHuTHAs MHIYKIINS 7 1
Hroro no paszueny 58
Pa3nea 3. [loBTopuTe1bHO-00001IaI0IIM I MOYJIb
3.1 [ToBTOpUTENBEHO-00001IAIONTNI MOTYTB 5
Uroro no pazgeny 5
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 3 22.5




9 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Kontpoabnbie IIpakTHueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgen 1. Mexanu4deckue siBJICHHUSA
MexaHu4eckoe JBHKEHUE U CIIOCOOBI €T0
1.1 30 1 4
ONMCAHUS
1.2 B3aumonelicTBue Ten 18
1.3 3aKOHBI COXPAHEHUS 15 1 2
Hroro no pazgeny 63
Pa3nes 2. Mexannveckue KoJie0aHUsI U BOJHBI
2.1 Mexannueckue KojieOaHus 8 3.5
2.2 MexaHnueckne BOJIHBI. 3BYK 10 3
Hroro no pazgeny 18
Paznen 3. DinekTpoMarHuTHoOe 1oJie H 3JIeKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMArHUTHOE MOJIE U 6
' AIIEKTPOMAarHUTHBIE BOJIHBI
Hroro no pazneny 6
Paspnen 4. CBeroBble SAIBJICHUSA
4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 2
4.2 JIuH3b1 U onTUYECKUE TPUOOPHI
4.3 Paznoxxenue 6e10ro cBeTa B CIEKTP 1




Hroro no pazgeny 16
Pa3gen 5. KBanTOBLIE SIBJIEHUSA
5.1 Hcnyckanue u norjioneHne CBeTa aroMoOM 4 1
5.2 CTpoeHue aTOMHOTIO siapa
53 SnepHble peakuuu
Uroro no pazgeny 16
Pa3nes 6. [loBTOpuTe1bHO-00001IAK0IIIM I MOYJIb
6.1 Mexanuueckue siBIeHUS (IOBTOPUTEIBHO- 6 3
' 00001IaOIIUI MOTYJIb)
62 TenoBsie siBIEHUS (TIOBTOPUTEIBHO- 3
’ 00001IaI0ITNIT MOTYITb)
63 DJEeKTPOMAarHUTHBIC SBJICHUS 3 i
' (MOBTOPUTENBHO-0000IAIOIIINI MOAYIIb )
6.4 CaeroBblI€ sIBJIEHUS (TOBTOPUTENILHO- 1 |
' 0000MIAOIIUI MOTYJIb)
6.5 [ToBTOpUTENBEHO-00001IAIONINI MOTYITB 4
Hroro no pazneny 17
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 26.5




