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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3MKe Ha YpPOBHE OCHOBHOIO 00miero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE MOJIOKEHUA M TpeOOBaHUU K pe3ysibTaTaM OCBOCHHUS Ha
yriayOI€HHOM YPOBHE OCHOBHOI 00pa3oBaTeIbHON MPOTPaMMBI, MPEICTABICHHBIX
B ®I'OC 000, a Takxe ¢ yu€ToMm QeaepaibHO padoueit mporpaMMbl BOCIIUTAHUS
u Konnenuuu npenojaBanus yueoHoro npeamera «Duzukay.

CopnepxkaHue mnporpaMMmbl MO (PU3MKE HAMPaBICHO Ha YJIOBIETBOPEHHE
MOBBIIICHHBIX 3aMPOCOB O00YYAIOIIUXCS, CTpeMsIMXcsi K Oojee TIIyOOKOMY
OCBOCHMIO (DM3MYECKUX 3HAHUM, U Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
rpaMOTHOCTH oOydaromuxcd. B mnporpamme mno (u3uke  y4UTHIBAIOTCA
BO3MOXKHOCTH y4yeOHOro mpenmera B peanuzanuu TpeboBanuit ®I'OC OO0 «
IUTAHUPYEMBIM JIMYHOCTHBIM U METANpPEIMETHBIM pe3yJibTaTaM O0yUeHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYyYHBIX YYEOHBIX IMPEAMETOB Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Iporpamma no (pu3uke ycTaHaBIMBAET paclpeieieHue yueOHOro MaTepuana
1o rojgam oOyuyeHus (1o Kjaccam), IpeuiaracT NPUMEPHYIO IOCIEA0BATEIbHOCTh
U3Y4YEHUSI TEM, OCHOBAHHYIO HA JIOTMKE Pa3BUTHUS INPEIMETHOTO COAEpPKaHUA U
y4€Te BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

[Iporpamma mo ¢u3uke pa3zpaboTaHa ¢ LEIbI0 OKa3aHUS METOAUYECKOM
MOMOIIM YUYUTENIO B CO3/IaHUU paboyell mporpaMmbl 0 y4eOHOMY MPEIMETY.

dusuka SBISETCS CUCTEMOOOPA3yIOIIKUM JIJIsl €CTECTBEHHOHAYUHBIX Y4€OHBIX
IPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUH,
M3y4yaeMbIX XUMHEHN, OUoIoTuen, acTpoHoMueH U puzndeckoit reorpadueit, BHOCUT
BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHUHY MHUpA, MPEIOCTABISIET HauOojee SICHbIE
oOpasipl MPUMEHEHHsI HAYYHOrO0 METOJa MO3HAHUS, TO €CTh CIOoc0o0a MOTyYeHHUs
JIOCTOBEPHBIX 3HAHUN O MHUPE.

Opnna W3 THaBHBIX 3a7a4 (PU3MUecKoro oOpa3oBaHUs B CTPYKType OOIIEro
o0pa3oBaHUs COCTOMT B (POPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTU U
MHTEpeca K HayKe y 00y4aromuxcsl.

N3ydyenue ¢usukn Ha YriIyOJIEHHOM YpOBHE TMIpeJIojiaraeT YBEPEHHOE
BJIAJICHUE CIIeIyIOLUMU KOMITETEHTHOCTSIMH, XapaKkTepU3yrIUMU
€CTECTBEHHOHAYYHYIO T'PaMOTHOCTb:

HAay4YHO OOBSCHSITH SIBJICHHUS;

OLIEHMBATh U TIOHUMATh OCOOCHHOCTH HAyYHOTO HCCIEAOBAHNUS;

WHTEPHPETUPOBATh JAHHBIE M MCIOJb30BaTh HAy4YHBIE JOKAa3aTEIbCTBA IS
MOJIy4E€HUS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HaA YpPOBHE OCHOBHOro 00IIero oOpa3oBaHUs
onpenenensl B Konuenmuu mnpenonaBanus ydyeOHoro mnpenmera «®Dusuka» B
oOpa3oBaTenpHBIX oOpraHuzauusx Poccuiickoit @Denepanuu, pearu3yOIINX



OCHOBHBIE  0011€00pa30oBaTe/IbHbIE MPOTPAaMMBbl, YTBEPKACHHONW pElICHUEM
Komnernn MunucrepcerBa npoceienust Poccuiickoii @enepanuu (poToKosa oT 3
nexadps 2019 r. Ne [1K-4BH).

[enmn n3ydenust pu3uky Ha yriIyOIEHHOM ypOBHE:

pa3BUTHE HWHTEpPECa W CTPEMJICHHS OOYYaIOIMIUXCS K HAYYHOMY H3YYCHHIO
IPUPOJIbI, PA3BUTHE X UHTEIUICKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTENH;

pa3BUTHE TIPEICTAaBICHUM O HAYYHOM METOJE MO3HAHUA U (HOPMHUPOBAHUE
HCCJICIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

dbopMUpOBaHNE HAYYHOTO MHPOBO33PCHHSI KaK pe3yjbTaTa W3Y4YCHHS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DH3HKU;

dbopMupoBaHHEe YMEHHUH TPUMEHATH (U3HUECKUE 3HAHWSA U HAYYHBIC
JI0Ka3aTeNbCTBA IS OOBSICHEHHUS OKPY KAIOIINX SBJICHMUIA;

dbopMHUpOBaHUE TPEACTABICHUA O poiu (PU3UKU JJIs Pa3BUTUA JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTAaBICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npodeCCUOHAIBHONW  JCSTEIbHOCTH, CBSA3aHHOM C (U3MUKOM, TMOATrOTOBKA K
nanbHeneMy oOy4eHHIO B 3TOM HaIlpaBJICHUN;

dbopMHUpOBaHWEe TOTOBHOCTH K JalibHEWIIEMY HW3y4YeHUIO (U3uKu Ha
yrayOon€HHOM YPOBHE B paMKaX COOTBETCTBYIOIIMX Mpoduiieit 00ydeHus Ha ypOBHE
CpeaHero oo1iero oopa3oBaHuUsl.

JlocTmxeHne 3TUX Iiesied MporpaMMbl Mo (U3WKE HAa YPOBHE OCHOBHOTO
o01ero o0pa3oBaHusi 0OECIICYMBACTCS PEIICHUEM CIEAYIONINX 3a/1ay:

npuoOpeTeHre 3HaHUM O JUCKPETHOM CTPOEHUHU BEIIECTBA, MEXaHUYECKUX,
TEIJIOBBIX, DJIEKTPOMATHUTHBIX M KBAHTOBBIX SBJICHUSIX;

NpUOOPETEHUE YMEHUN aHAIU3UPOBATh U OOBSICHATH (PU3UYECKUE SIBJICHUS HA
OCHOBE M3yUEHHBIX (PU3NUYECKUX 3aKOHOB U 3aKOHOMEPHOCTEI;

OCBOEHHUE METOIOB PEIICHUS PaCUETHBIX U KAUECTBEHHBIX 3a]1a4, TPEOYIOIINX
CO3/IaHUsI W UCHOJB30BaHUS (PU3MUECKUX MOJENEH, BKIIOYash TBOPYECKUE WU
PAKTUKO-OPUEHTUPOBAHHBIC 33/1a4H;

pa3BUTHE MCCIEAOBATEIbCKUX YMEHHI: HAONIONaTh SBICHHUS W H3MEPSThH
buznyecKkre BEIUYNHBI, BBIIBUTATh TUIIOTE3bI U MpejiaraTh SKCIepUMEHTAIbHEIC
CIOCOOBI MX TPOBEPKH, TUIAHUPOBATH M MPOBOJUTH OIBITHI, SKCIIEPUMEHTAIbHBIE
WCCJICIOBAHMSI, AHATTM3UPOBATD MTOTYYCHHBIC TAHHBIC U JIEJIaTh BHIBOJIBI;

OCBOCHHME MNPUEMOB paboThl ¢ uHGpoOpMalel (U3HNUECKOro COIep KaHMUS,
BKJItOUasi ”HPOPMAIIMIO O COBPEMEHHBIX TOCTIKEHUSX (DU3UKH, HHTEPIIPETALUs 1
KPUTHYECKOE OlIEHWBaHKE NH(OpMALIUY;

3HAKOMCTBO CO cdepamu MpoPeCCHOHATBHON eATEeIbHOCTH, CBI3AHHBIMU C
GU3NKON, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAHHBIMH Ha JTOCTHIKCHHSX
(bu3nYeCKOl HayKH.



Ha uzyuenue ¢usuku (yrmyOnéHHBIA YPOBEHb) HA YPOBHE OCHOBHOTO OOIIIErO
oOpa3oBanus orBoauTcs 238 vacoB: B 8 kimacce — 102 gaca (3 gaca B Henenio), B 9
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

Pa3ngea 6. TensioBbIe ABJICHUS.

OCHOBHBIC TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM CTPOECHUS
BelecTsa. Macca M pa3Mepbl aTOMOB M MOJIEKYJ. ONBITBI, NOATBEPKAAIOIINE
OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPHUHU.

Mopnenu TBEPAOro, JKHUIKOTO W Ta3000pa3HOTO COCTOSHUM BEIIECTBA.
Kpucrammueckue u amopdubie Tena. I'padeH — HOBBIM Marepuan st HOBBIX
TEXHOJIOTHIA. TEXHOJOrnM MOJYyYeHUS HCKYCCTBEHHBIX aiMa3oB. OObsCHEHHE
CBOWCTB Ta30B, KUJIKOCTEU U TBEPJBIX TEJ HA OCHOBE IMOJOKEHUN MOJEKYIAPHO-
KUHETUYECKOU Teopuu. [I0OBEpXHOCTHOE HATSIKEHUE, CMAauUMBAHUE, KAIlWLIIPHbBIC
ABJEHUSA. TEIUIOBOE pacUIMpEHUE U C)KAaTHE. 3aBUCUMOCTb JIaBJICHUS raza oOT
o0BbEMa, TeEMIIEPATYPBHI.

Temneparypa. CBs3p TeMmepaTypbl CO CpPEIHEN KHUHETUYECKOM HSHEpPrueu
TEIUIOBOTO JIBUKEHHUS YacTHll. TeMIepaTypHbI€ IIKAJIbL.

Buytpennsis  sHeprus. CnocoObl HW3MEHEHUSI BHYTPEHHEH OJHEpruu:
TerIonepeaavya u CoBepIieHne padboTsl. Busl Temionepenayu: TermionpoBOAHOCTD,
KOHBEKIIMS, WU3JIydYeHHE. Buapl Ttemonepenadn B TPUPOAE U TEXHHKE.
HeoGpaTuMoCTh TEIIOBBIX MPOIIECCOB.

KonudectBo TemioTsl. YenbHas TEMIOEMKOCThH BelIECTBA. TermiooOMeH u
TEIJI0Bo€ paBHOBecue. 3akoH HrioToHa-Puxmana. YpaBHeHHE TEIIOBOTO OasiaHca.

[ImaBneHne U OTBEpAECBAHUE KPUCTALUIMUYECKUX BEIIECTB. Y IEJIbHAS TEIUIOTA
riasieHus. [lapooOpasoBanue u konneHcauus. Mcnapenne. Kunenue. Y nenbHas
TEIJI0Ta MapooOpa3zoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTIEHUS OT aTMOC(HEPHOTO
naBieHUsA. HachlleHHBIN 1 HEHACBIIIECHHBIN TTap. BiaxxHOCTh BO3AyXa.

DHeprus TOIIMBA. Y IeJIbHAs TEMJI0Ta CTOPaHusl.

[Ipunuunel padoTel TernoBbix ABurateneit. KIIJ TermoBoro asuratesns.
TennoBble HABUTATENM M 3aIIUTA OKPYXKAKOIIEH Cpenbl. TEIuioBble IOTEPU B
TEIIOCETSIX.

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

Hemoncmpayuu.

HaOGmronenre OpoyHOBCKOTO IBUKEHUS.

Hab6nronenune nuddysuu.

HaOnronenne sIBICHW TOBEPXHOCTHOTO HATSDKEHHWS, CMAauMBaHUA W
KalWJUISIPHBIX SBJICHUMN.

HabGnrofgenue TemioBoro pacuiupeHus Tem.

W3meHeHue naBiieHHs] ra3a NMpU U3MEHEHHH 00bEMa M HAarpeBaHUU WIH
OXJIAXKICHUMU.



[IpaBuna u3MepeHus: TeMIEpPaTypsl.

Buae! Tenmonepenayu.

OxJtakieHue pU COBEPIIEHUN PaOOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEITHUMU CUJIaMHU.

CpaBHEHUE TEIUTOEMKOCTEN pa3IMYHBIX BEIIECTB.

Habnronenue KurneHus.

HaOmnronenre nocTostHCTBA TeMIEpaTyphl IPU TUIaBJICHUU.

Moenu TEeIUIOBBIX JABUTATEIICH.

Jlabopamopuvie pabomul u onvimol.

OneITH IO OOHAPYKEHUIO IEUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

ONBITHI 110 BRIPAMBAHUIO KPUCTAVIOB TOBAPEHHOM COJIM WJIU caxapa.

N3Mepenue TeMmnepaTypsl PHU MOMOIIM )KUAKOCTHOTO TEPMOMETPA U TATUUKA
TEeMIEPaTypPHI.

OnpITel MO HAOMIOIEHUIO TEIJIOBOTO PACIHIMPEHUS Ta30B, >KUIKOCTEH H
TBEPABIX TEIL.

Omnpenenenue AaBiIeHUs BO3AyXa B OaUIOHE IINPULA.

HccnenoBanrie 3aBUCUMOCTH JaBJCHUSA BO3JyXa OT €ro o0béMa H
TeMIEepaTyphbl.

[IpoBepka TUNOTE3bl JUHEHWHOW 3aBUCUMOCTH JIJTMHBI CTOJOMKA JKHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.

HaOmronenne wu3MeHEHUs BHYTPEHHEM DSHEpruM Tejla B  pe3yJbTare
TEeIIonepeayr U padoThl BHEITHUX CHUJL.

HccnenoBanue siBieHUS TEIUIOOOMEHA ITPU CMEIITMBAHUY XOJIOTHOM U TOpsUei
BO/IBL.

OrnpeneneHne KOJTUYECTBA TEIUIOTHI, MOTYUYSHHOTO BOJAOU MPHU TEMI000OMEHE ¢
HarpeThiM METAIMYECKUM LIUIUHIPOM.

OnpeneneHne MOITHOCTH TEIJIOBBIX MOTEPSh (3aKkoH HetoToHa-PruxMana).

Omnpenenenue yaelnbHON TEIIIOEMKOCTH BEILIECTBA.

HccnenoBanue nporecca UCIIapEHNs.

OnpenenieHne OTHOCUTENBHOM BIAXKHOCTH BO3/1yXa.

Onpenenenue yaeabHOW TEMJIOTHI MUIABJICHUS Jb/A.

Paznen 7. JaekTpudyeckue ¥ MAarHUTHbIE SIBJICHUS.

OnekTtpuzanus Tel. J[Ba poaa dIeKTpUUECKUX 3apsaoB. BzaumopeiicTBue
3apspKEHHBIX Tell. 3akoH Kynona.

Onekrpuueckoe mnoJie. Hanpsx€HHOCTh 3iekTpudeckoro noisis. IlpuHnmn
CYIEPIIO3ULIUU 3IEKTPUUECKUX MOJIEH (Ha KAYECTBEHHOM YPOBHE).

Hocurenu snekTpuyecKux 3apsiioB. DJIEMEHTAPHBIA SIECKTPUUECKUN 3apsil.
Crpoenue artoma. IIpoBoAHMKH, HOMAJIEKTPUKA ¢ MOJYNPOBOAHUKH. 3aKOH
COXPAaHEHMS AJIEKTPUUYECKOTO 3apsia.



DNEeKTPUYECKU TOK. YCIOBUSI CYIIECTBOBAHHUS DJIEKTPUUECKOIO TOKA.
N cTOYHUKM TOCTOSIHHOTO TOKa. JIeMCTBUSA JJIEKTPUYECKOrO0 TOKa (TEMIOBOE,
XUMHUYECKOE, MATHUTHOE). DIEKTPUUECKHUI TOK B METAJIAX, )KUJKOCTAX U ra3ax.

DnekTpuyeckas nenb. Cuia Toka. DNEKTPUYECKOE HaIPSIKEHHE. AMIIEPMETP
Y BOJIBTMETP B LIENU NOCTOSTHHOTO ToKa. CONPOTUBIIEHUE NMPOBOJHUKA. Y IEJIBHOE
CONPOTHUBJIEHUE BellecTBa. 3akoH Oma g ydactka uend. IlocimenoBaTtenbHoe u
napajuieIbHOE COeIMHEHHE MPOBOAHUKOB. J/IC B lenu MOCTOSIHHOIO TOKa. 3aKOH
Oma nmnsa nonnou nenu. [IpaBuna Kupxroda. Pacd€r mpocThiX 3JEKTPUUYECKUX
nerneii. Heauaennrie 3j1eMEHTEL.

PaGota ®u MOIIHOCTH dJEKTpUYECKOTO ToKa. 3akoH Jlxoynsa-JleHna.
DneKkTpuYecKre 1enu U NOTPEOUTENH 3IEKTPUIECKON 3Hepruu B ObITy. KopoTkoe
3aMBIKaHHE.

[ToctostHHBIE MarHUTHL. B3anmoaeicTBUE OCTOSSHHBIX MArHUTOB. MarHuTHoe
noyie. MarautHoe mosne 3eMJIM W €ro 3HAauYeHWe sl KU3HU Ha 3emiie. OnbIT
Opcrena. MarHutHOoe moje anekTpudeckoro Ttoka. Omnsit Amnepa. IIpumenenue
AJIEKTPOMArHUTOB B TEXHUKE. J[€MICTBME MATHUTHOIO MOJISI HA MPOBOJIHUK C TOKOM.
Cuna Amnepa u onpenesieHue €€ HarpaBieHUs. DJICKTPOABUIaATENb TOCTOSHHOTO
ToKa. Mcrnosib30BaHUE SIIEKTPOJABUTATENCH B TEXHUYECKMX YCTPOWCTBAX WM Ha
TPaHCIIOPTE.

Omneitel @apaned. fABnenue snekrpoMarHuTHOM MHAYKIuM. [IpaBuno Jlenna.
DIJIEKTPOreHEPATOP. CnocoObl MOJIYYEHUS AIEKTPUYECKOU DHEPTHH.
DNEKTPOCTAHIIMM Ha BO300OHOBIIEMBIX HCTOYHHKAX DSHEPTHHU. DKOJIOTHYECKHE
POOIEMBbI SHEPTETUKHU. TOTIIMBHBIE JIEMEHTHI U SJIEKTPOMOOHIIH.

Hemoncmpauuu.

DJeKTpU3aLus Tell.

JIBa pona 3JIEKTPUYECKHX 3apsiA0B U B3aUMOACHCTBHE 3aPSKEHHBIX TE.

YCTpOUCTBO U IEUCTBUE NIEKTPOCKOTA.

DNeKTpocTaTHIeCKast HHAYKIHUS.

3aKOH COXpAHEHUS ANEKTPUUECKUX 3aPAI0B.

MopaenupoBaHue CHJIOBBIX JIMHUM DJJIEKTPUYECKOTO IO C IMOMOUIBIO
OyMaKHBIX CYJITAHOB.

[TpOoBOJHUKH U TUDJICKTPUKHU.

M cTOYHMKY TOCTOSIHHOTO TOKA.

JleicTBHS DIEKTPUYECKOTO TOKA.

DJIEKTPUYECKHUI TOK B KUJIKOCTH.

["a30BbIi1 pa3psin.

N3MepeHue CHitbl TOKa aMIIEPMETPOM.

N3Mepenune 3eKTpUYECKOTO HAPSYKEHUST BOJIbTMETPOM.

PeocraTt 1 Marazud COpOTUBIICHUM.



B3anmonaelcTBrE TOCTOSTHHBIX MAarHUTOB.

MopenupoBaHue HEBO3MOXKHOCTH Pa3/ICACHUS MOJOCOB MAarHUTA.

MopaenupoBaHue MarHUTHBIX TOJIEW MOCTOSHHBIX MarHUTOB.

OnbIT Ipcrena.

MarauTHoe 10J€ ToKa. DJIEKTPOMArHuT.

JlelicTBHE MarHUTHOTO MOJI HA TPOBOJHUK C TOKOM.

DNEKTPOJIBUTATEIIb MOCTOSHHOTO TOKA.

OnbiTel Dapajes.

DJIEKTPOre€HepaTOP MOCTOSIHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

OnbITel 1O HAONIOACHUIO JJICKTPU3AIMU TEA TpPU CONPUKOCHOBEHUU U
WHIYKIUEN.

HUccnenoBanne AEWCTBUS DJIEKTPUYECKOTO IO Ha TPOBOJHUKUA U
JTIADJICKTPUKH.

COopka 1 UCTIBITAHUE DJICKTPUUYECKOMN LIETIH MOCTOSHHOTO TOKA.

HccnenoBanrie 3aBUCUMOCTH CHJIbI TOKA, MPOTEKAIOIIETO Yepe3 Pe3UCTop, OT
HaIpsHLKEHUS Ha PE3UCTOPE U COMPOTUBIICHUS PE3UCTOPA.

OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD AJIEKTPUYECKOTO COMPOTHUBIICHUS
MPOBOJIHUKA OT €r0 JUIMHBI, TJIOIIaA1 MOMEPEYHOro CEUYCHUS U MaTepuara.

OmnpeneneHue yaeabHOTO COMPOTUBIICHUS TPOBOAHUKA.

[IpoBepka TmpaBwiia CJIOXKEHUS HANPSHKEHUM TIPU  MOCIEI0BATEIBHOM
COEJIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka mpaBuia IS CWIbl TOKa TpU TAPAJICIbHOM COCIMHEHUU
PE3UCTOPOB.

Onpenenenue 3/1C 1 BHYTPEHHETO CONPOTUBIICHHSI UICTOYHHUKA TOKA.

[Iposepka npasun Kupxroda.

ITpoBepka BeInoHEHUS 3aK0oHa OMa 17151 TTOJTHOM 1LIEeTIH.

N3ydeHne BOJIbTAMIIEPHBIX XaPAKTEPUCTUK HEIMHEUHBIX 3JIEMEHTOB (JIAMIIBI
HaKaJMBaHUS VI MOJYTPOBOJHUKOBOIO JIUOJA).

OmnpeneneHue padbOTHI ANIEKTPUUECKOTO TOKA, UAYIIIETO Yepe3 PE3UCTOP.

OmnpeneneHne MOITHOCTH AJIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOpE.

Onpenenenue KIIJ[ narpeBarerns.

HccnenoBanre MarHUTHOTO B3aUMOJICUCTBUS TTOCTOSIHHBIX MAarHUTOB.

N3ydeHre MarHUTHOTO TMOJIsi TOCTOSIHHBIX MAarHUTOB MIPU UX OOBEIUHEHUU U
pa3aeaeHNM.

HccnenoBanue AeMCTBUS 3JIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEIIKY.

OMBbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJICUCTBUS KaTYIIIKHU C
TOKOM W MarHuTa OT CHJIbl M HalpaBJ€HUS TOKA B KaTyIIKE€ WM OT HaJu4us
(OTCYTCTBUSI) CepACYHUKA B KAaTYIIIKE.



N3ydenne 1ercTBUS MArHUTHOTO TMOJISI HA MPOBOJIHUK C TOKOM.

KoncTpyrpoBanue u u3ydeHue paboThl 31EKTPOABUTATEIIS.

N3mepenue KIIJI anmekTpoaBUATraTeibHONM YCTaHOBKH.

OnpITEl 1O  HKCCICOOBAHHUIO  SIBJICHUSA DJIEKTPOMArHUTHOW HWHAYKIWHU:
UCCIIEIOBAHUE N3MEHEHUI 3HAUEHUS U HAIIPABJICHUS! MHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nea 8. Mexannueckue siBJCHHUS.

Mexanudeckoe aBuwxkeHue. MarepuanbHas Touyka. CrocoObl oOmMcaHuUs
MEXaHUYECKOTO JABW)KEHUS: TaOJIMYHBIN, rpapuueckuil, aHanuTudeckuii. Cucrema
orcu€ra. OTHOCUTENBHOCTh MEXaHUYECKOTO JBUKEHHS.

BekTopHbIe BEJIMUMHBI, OIIEpallMi ¢ BEKTOPaMH, IPOEKIMU BeKTopa. Paguyc-
BEKTOP MATEpUAIBHOW TOYKHM, IIEPEMELIEHUE Ha IUIOCKOCTH. PaBHOMepHOe
PSAMOJIMHEWHOE IBMKeHNEe. HepaBHOMEpHOE NpsIMOIMHENHOE NBHKeHUE. CpenHss
Y MTHOBEHHAsI CKOPOCTh TeJa PU HEPABHOMEPHOM JBUKECHHH.

Yckopenne. PaBHOYCKOPEHHOE TMPSIMOJIMHEWMHOE JABWKECHUE. Y CKOPEHHUE
cBoOoaHoOrO najaenus. OnsITel ["anumies.

['padmueckas uHTEpHpeTaLUsi YCKOPEHUs,, CKOPOCTU, MPONUAEHHOIO NMyTH U
MEPEMEILICHHS IS IPSMOJIMHENHOTO JBUKEHHS.

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

JIBM>KEHHUE 10 OKPYKHOCTHU. JIMHENHAasE CKOPOCTh, YIiIOBass CKOPOCTb, IIEPUOJL
¥ 4acToTa oOpallleHusl IpU paBHOMEPHOM ABUKEHHUHU 110 OKPYKHOCTU. CKOPOCTh U
YCKOPEHHUE IPU JBUKEHUU 110 OKPYKHOCTH.

Bekrop cunbl. PaBHOAEHCTBYIOIIAs CUa.

[IepBsiii 3ak0H HptoToHa. Bropoii 3akon Herotona. Tpetuit 3akon HeroToHa.
[IpyHIMT CyTIEpIIO3ULUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuina TpeHus: cuja TPEHUS CKOJIbXKEHHUS, CHia
TpEeHUs IOKOsI, Ipyrue Buibl TpeHus. KoaduimeHT tpenus.

JIBM>KEHHME TEN MO OKPYKHOCTH IO IEVUCTBUEM HECKOJIBKUX CHIL

3akoH bepnymnum m noabéMHas cuia Kpbula. COBpEMEHHBIE JIETATENbHBIC
anmaparbl, CyJa Ha [OABOJHBIX KpPBUIbSX, AHTUKPBUIO HAa CKOPOCTHBIX
aBTOMOOWIISX. [[BIoKeHUe moe31a Ha MarHUTHOW TTOTYIIIKE.

Cuiia TSKECTM M 3aKOH BCEMHPHOIO TATOTEHHUs. [[BM)KEHME TEN BOKPYT
IpaBUTALIMOHHOTO IIeHTpa (B ToM uwmcie TiaHer BOkpyr Comuua). Ilepmas
KOCMHMYECKasi CKOPOCThb. HeBECOMOCTB M eperpy3KHu.

PaBHOBecue marepuanbHON TOuku. AOcomoTHO TBEpAOE Teno. PaBHoBecue
TBEPAOTO TEJIA C 3aKPEIJIEHHON OChIO BpamieHusi. MOMEHT cuiibl. LIeHTp TskecTH.

Nmnynec Tena. MisMenenue umnynbsca. IMmynbe Cuiibl. YIIpyroe u Heynpyroe
B3aMMOJICHCTBUE. 3aKOHbI M3MEHEHUS M COXPaHEHUs HMIyJibca. PeakTuBHOE
JBU)KCHUE.



Mexannyeckass pabota W MOIIHOCTh. PaboTa cui TSDKECTH, YNPYTrOCTH,
Tperust. CBs3b SHepruu u padbotel. [loTeHnanbHast SHEPTHs Tena, MOJHATOro Hajl
ITOBEPXHOCTHIO 3eMiIn. [loTeHIManbHas sHEprus cxxaTon npykuHsl. Kunernueckas
sHeprus. TeopeMa O KMHETUYECKOW SHEPruu. 3aKOH M3MEHEHHUS M COXPAHEHUS
MEXaHUYECKOU YHEPTUH.

Jemoncmpayuu.

Habnronenne MexaHM4eCKOro ABMKEHUS Tejda OTHOCUTEIBHO Pa3HBbIX TN
OTCYETA.

CpaBHeHUE MyTed M TPACKTOPUW JBMXKEHUS OJHOIO M TOTO K€ Tela
OTHOCUTEJIBHO PA3HBIX TEJI OTCUETA.

N3mepeHne CKOpOCTH M YCKOPEHUS TPSIMOJIMHEWMHOTO JIBUKEHUS.

HccnenoBanre Npu3HAKOB PABHOYCKOPEHHOTO ABUKEHHUSI.

Habmroienue nBu»KeHus Tea Mo OKPYKHOCTH.

Habmroienue MexaHW4yecKux SIBJICHHUM, MPOUCXOIALUIMX B CHUCTEME OTCUETa
«Tenexka» mpu €€ paBHOMEPHOM M YCKOPEHHOM JBHWKEHUU OTHOCHUTEIBHO
KaOuHeTa (PU3UKH.

HaOmronenue paBHOBecHs TeJl, CBOOOTHOTO MaJcHUs, KOJIeOaHUsI MasiTHUKA B
WHEPLHUAIBHBIX CUCTEMAX KaK MMOATBEPKACHUE IPUHIMIIA OTHOCUTEIBHOCTH.

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

HabGnronenue paBeHcTBa CHII IPU B3aUMOJICHCTBUH TET.

M3meHeHue Beca Tena npu yCKOPEHHOM JABUKEHUU.

IIepenaua uMirysbca npu B3aUMOJACHCTBUU TEIL.

[IpeoOpa3zoBaHus SHEPTUH MPU B3aUMOJICUCTBUH TEIL.

CoxpaHeHue UMITyJIbCa IPU aOCOIIOTHO HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHre NMITyJIbCa MPU YIIPYTrOM B3aNUMOJICHCTBUU.

HabGnronenne peakTHBHOTO JBUKEHUS.

CoxpaHeHue SHEpTUuH Mpu CBOOOIHOM Ma/ICHUU.

CoxpaHeHHE SHEPTUHU NP ABUKEHUM TeJ1a O JCHCTBUEM MPYKHUHBI.

Jlabopamopuwie pabomul u onvimaol.

KoHcTpynpoBanue TpakTa Uisi pa3roHa W JaJIbHEHMIIEro pPaBHOMEPHOTO
JBUKEHUS IAPUKA WIH TETIEKKU.

Omnpenenenue cpeHe CKOPOCTH CKOJIbKEHUsI OpyCcKa WM ABM)KEHUS IIapuKa
10 HAKJIOHHOM TIOCKOCTH.

OnpeneneHue YCKOpPEHHUs Tella TpU PaBHOYCKOPEHHOM JBMXKEHUU TIO
HaKJIOHHOU ITIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHUM IPU PABHOYCKOPEHHOM
JBIDKEHUN 0€3 HAaYaJIbHOW CKOPOCTH.

[TpoBepka rumoTe3bl: €Ciy NpU PAaBHOYCKOPEHHOM JIBIKEHUU 0€3 HadyaabHOU
CKOPOCTH IIyTH OTHOCATCS KAK PSAJ HEYETHBIX YUCEIl, TO BPEMEHA OJMHAKOBBI.



HccnenoBanre ABUAKEHUS Tella, OPOIICHHOTO MO/ YIJIOM K TOPU30HTY.

HccnenoBanrie 3aBUCUMOCTHM  CUJIBI  TPEHHMS CKOJBXEHUS OT  CHJIBI
HOPMAaJIBHOTO JIABJICHHUSI.

Onpenenenue kodhGUIEHTa TPEHUST CKOIBKECHUSI.

Onpenenenne KECTKOCTH NPYKUHBI.

HccnenoBanrie 3aBUCUMOCTH CHJIBI YIPYTOCTH, BO3HUKAIOIIEH B IPY>KUHE, OT
CTeTnieHU JeopMaIiiy MPy>KUHEI.

Omnpenenenue paboThl CUIIbI TPEHUS NMPU PABHOMEPHOM JBMIKEHUU Tella 1O
TOPU30HTATBHON OBEPXHOCTH.

Onpenenenue pabOTHl  CUJIBI  YINPYrOCTH TMpU  MOABEME Tpy3a ¢
MCIIOJIb30BaHUEM HETOIBUYKHOTO U TTOJABUAKHOTO OJIOKOB.

Paznen 9. Mexann4yeckue KoJie0aHusl M BOJIHbI.

KonebarenbHoe neuxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHUI: TIEPHO/T,
4yacToTa, aMIUIMTyja. [‘apMoHuYeckue KojebaHus. 3aTyxaromiye KoyieOaHus.
Boinyx1eHHbIe KoseOanus. Pesonanc.

MaremaTnyecknii U TPYKUHHBIM MasTHUKHU. [IpeBpamienue sHeprum npu
KO0JIEOATEIILHOM JIBU)KEHUH.

Mexannueckue BoJIHBL. [IpomonbHble M monepedHble BOJIHBL. (CBOMCTBA
MEXaHUYECKUX BOJIH: HHTEpQepeHus u nudpakius. J[JinHa BOJIHBI U CKOPOCTH €€
pacripocTpaHeHus. MexaHuueCcKre BOJHBI B TBEPJIOM TeJie, CEHCMUUECKUE BOJTHBI.

3Byk. Pacnipoctpanenue u otpaxkeHue 3Byka. ['pOMKOCTH 3ByKa W BBICOTA
ToHa. Pe3zonanc B akycrtuke. WHppa3Byk u ynbrpasByk. Hcnonb3oBaHue
yJIbTPa3ByKa B COBPEMEHHBIX TEXHOJIOTHUSX.

Hemoncmpauuu.

HaOmronenne xkonebaHuii Tel mod OEHCTBUEM CHIBI TSKECTH U CHUJIBI
YIOPYTOCTH.

Hab6nronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

HabGnronenune BRIHY)ISHHBIX KOJICOaHMI U PE30HAHCA.

Pacnpoctpanenue npo10JibHBIX U MOMEPEYHBIX BOJH (HA MOJIEIH).

HaGmonenune untepdepeHuu u 1uppakiiui BOJH Ha TOBEPXHOCTH BO/IBI.

HaOmronenre 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKyCTHYECKHI1 pe30HaHC.

Jlabopamopuvie pabomel u onvimel.

OmnpeneneHue 4acTOThl U NMEepUojia KojaeOaHui MaTeMaTHYECKOT0 MasTHHUKA.

OmnpeneneHue 4acToThl U Meproia KojieOaHUM NPy KUHHOTO MasiTHUKA.

HccnenoBanre 3aBUCUMOCTH TIepuoja KoJeOaHuil Tpy3a Ha HUTH OT JJTUHBI
HUTHU.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia KOJIEOAaHUHN MPYKHHHOTO MasTHUKA OT
Macchl rpy3a.



[IpoBepka HE3aBUCUMOCTH TE€pUOAa KOJeOaHUW Tpy3a, MOJBEIICHHOTO K
JIEHTE, OT MAcChl rpy3a.

OMnbITBI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD MEPUOJIa KOJICOAHUIN MPYKUHHOTO
MasiTHUKA OT MACChl IPpy3a U KECTKOCTH MPYKUHBI.

N3mepenne yckopeHusi CBOOOIHOTO TaJCHUS.

Paznea 10. DieKTpOMArHUTHOE MOJI€ M 3JIEKTPOMATHUTHBIE BOJIHBI.

DONEeKTpOMarHuTHOE  MoJIe.  DJIEKTPOMAarHuTHele  BOJHBL.  CBoiicTBa
ANEKTPOMArHuTHoIX BOJH. [llkana snekTpoMarHuTHBIX BOJH. Mcmonb3oBaHue
AIEKTPOMArHUTHBIX BOJIH JIJIs1 COTOBOM CcBs3U. Paguonokanusa. Kocmuueckas cBs3b.

DOnekTpoMarHuTHas npupoaa ceta. CkopocTh cBeTa. BomHOBBIE CBOICTBa
cBeTa: MHTephEepeHIUs U TUPPAKIUSL.

Jlemoncmpayuu.

CBOIICTBA PJIEKTPOMATHUTHBIX BOJIH.

WNurtepdepenius u nudpaxius cBera.

Jlabopamopuvie pabomul u onvimaul.

N3yueHne CBOWCTB 3JIGKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUIBLHOIO
tenedoHa.

[IpoBeeHre OMBITOB 1O HAOIIOACHUIO UHTEPPEPEHIINH U TU(PPAKITUU CBETA.

Pa3gen 11. CBeToBbI€ SIBJIEHHS.

JlydeBass MoJenb CBeTa W TeoMeTpUYecKkas onTuka. VICTOUYHHMKM CBeTa.
[IpssmonuHeliHOE pacnipocTpaHeHne cBeTa. 3armenus ConHna u JIynel. Otpaxenue
ceera. [lmockoe 3epkano. 3akoH oTpaxeHusi cBeta. [locTpoenue n3oOpaxkeHUw,
c(hOpPMHUPOBAHHBIX 3€PKATIOM.

[Ipenomnenue cBera. 3akoH npejaomiieHus: cBera. [lomHoe oTpaxeHue cBeTa.
Hcnonb30BaHrEe MOJHOTO OTPAXKEHUS B ONITUYECKUX CBETOBOJIaX, ONMTOBOJIOKOHHAS
CBSI3b.

JImnza, xonx usydern B JuH3e. Popmyna TOHKOM JuH3BL IlocTpoenme
n3o0pakeHnt, CcHOPMHUPOBAHHBIX TOHKOM JHMH30M. OnTHyeckas cucTeMa
doToanmapata, MHUKpPOCKONAa M Tejeckomna. [7ma3, Kak oONTUYecKas CcucTema.
biu3opykocTh U 1aIbHO30PKOCTb.

Paznoxxenne Oenoro cBera B crekTp. Omnbitel HptoTona. CrokeHue
CIEKTPAJIbHBIX LIBETOB. J{ucnepcus cBera.

Hemoncmpauuu.

IIpssmonuHeHOE pacipOCTPaHEHUE CBETA.

OTtpakeHue cBeTa.

[Tomy4yenune n300paxeHU# B TIIIOCKOM 3€pKaJie.

[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xon nyuyer B coOUparoliei JIMH3e.



XO0J Iy4yer B pacCenBaIOIIEH JIMH3E.

[Tomyuenune n300paxeHuii ¢ TOMOUIBIO JIUH3.

[TpuHuun aeiictBus oToanmnapara, MUKpOCKOIIA U TEJIECKOMA.

Monens riasa.

Paznoxenue 6emoro cBera B CIEKTP.

[Tomyuenue O6emoro cBeTa NpH CI0KEHUH CBETAa Pa3HBIX I[BETOB.

Jlabopamopnvie pabomul u onvimul.

HccnenoBanre 3aBUCHMOCTH YIVIA OTPaKEHUSI CBETOBOrO Jyda OT yIJia
MaJICHUS.

N3yyeHue cBONCTB N300paKeHUsI B TNIOCKOM 3€pKalie.

HccenmenoBanre 3aBUCUMOCTH YT MPEJIOMIIEHUS OT yTJIa MaJeHUsI CBETOBOIO
Jy4a Ha TPAHULIE «BO3AYX—CTEKIIO».

[Tonydyenune n300pakeHU ¢ TOMOIIBI0 COOMPAIOIICH JTUH3HI.

Omnpenenenne (GPOKYCHOTO pPacCTOSHUS M ONTHYECKOM CHJIBI COOMpArOIIei
JIVH3BI.

OnbITHI IO Pa3JIOKEHUIO OEIOr0 CBETA B CIEKTP.

OnbITEl O BOCHPHUATHIO IIBETA MPEAMETOB NPU WX HAOIIOJCHUU 4Yepe3
[[BETOBbIE (DUIIBTPHI.

Pa3nen 12. KBaHTOBBIE SIBJICHHUS.

OneiTel Pe3epdopna v mianerapHas mojenb atoma. Monens atoma bopa.
Hcnyckanue u noraonieHre ceeta arToMoM. KBanTel. JInHeWyaThie CIIEKTPHI.

PanunoaktuBHOCTE. Asba-, 6eTa- u ramma-usnydenusi. CTpoeHHe aTOMHOTO
anpa. Hykionnas wmoxaens aromHoro sapa. W3orombel.  PaamoakTuBHBIE
npeBpaiieHus. [lepuoa monypacnaga aTOMHbBIX sifep. [[elcTBue paamoaKTUBHBIX
M3JIy4YCHUHN HA )KUBBIC OPraHU3MBbl. 3alMTa OT PAJIUOAKTUBHOTO U3JIYyYCHHUS.

SnepHple peakuuu. 3aKOHBI COXPaHEHUs 3apsiAOBOTO M MAacCOBOIO YHUCEI.
DHeprus cBsi3M aTOMHBIX snep. CBsi3b Macchl W dHEpPruu. Peakiuu cuHTE3a U
nenenus snep. HMcrounuku sHeprun CosiHOA W 3BE3A. SlepHas »HEpreTHka.
DKOJIOrMYecKre NpoOIeMbl SIAEPHON SHEPTETUKH.

Hemoncmpayuu.

CrexTpbl U3Ty4YEeHUS U TTOTJIONIEHHS.

CnexTpsl pa3IM4yHbIX Ta30B.

CnekTp Boaopo/a.

HabGmronenue TpekoB B kamepe Buinbcona.

Pabora cu€Tumka HOHU3UPYIOUTUX U3ITYYCHUH.

Peructpanus n3mydeHus: IpUPOIHBIX MUHEPATIOB U MTPOITYKTOB.

Jlabopamopnsie padomul u onvimel.

HaOnroienue CrlonHbIX U JIMHENYAThIX CIIEKTPOB U3ITyUYECHUSI.



HccnenoBanre TPEKOB: U3MEPEHHUE 3HEPIMM YACTHULIBI [0 TOPMO3HOMY IIyTH
(o dhoTtorpadusam).

W3mepenne paainoakTUBHOTO GoOHA.

IHoBTOpPHUTEIHLHO-00001AIOIIUI MOIYJIb.

[ToBTOpUTENBEHO-00001IAIOIIMI MOTYJIb IIPEIHA3HAYEH JIsl CUCTEMATU3ALUU
¥ 0000IIeHNS TPEIMETHOTO COJIEPKaHUA U ONBbITA IEATEIbHOCTH, TPUOOPETEHHOTO
Opu M3YyYEHUH BCEro Kypca (GU3MKH YIIIyONEHHOTO YPOBHS, a TaKkkKe s
HOJIFOTOBKK K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY 110 (PU3UKE.

B mpouecce wu3yueHus MAAHHOTO MOIYJI pPEAIM3YIOTCSA U IOJy4yaroT
JanbHEWlIee pa3BUTHE YydeOHbIE JEHCTBHUS, OOECHEeUMBAIONIME JOCTHKEHHE
NPEIMETHBIX W METalpPEeJAMETHBIX PE3yJIbTaTOB OO0ydYeHHs, (POPMHUPOBAHUE
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH: OOBSICHEHUE U ONKMCAHUE SIBJICHUI HA OCHOBE
OPUMEHEHUs1 (U3NYECKUX 3HAHUN, MCCIENOBATENbCKUE NEHCTBUS (BBIABHIKEHUE
TUIIOTE3, MTOCTAHOBKA IIEJIM M IUIAHWPOBAHUE MCCIIECAOBAHUS, AHAINA3 JAHHBIX U
MOJIy4Y€HHUE BHIBOJIOB).

[IpeanouturenbHOl  (OpMOI  OCBOEHUST MOAYJsSL SIBIAETCS IPAKTHKYM,
porpaMma KOTOpPOr0 BKITFOUYAET:

pelleHre 3a7ad, OTHOCSIIMXCSA K pas3jInyHbIM pas3jieslaM M TeMaM Kypca
(GuU3MKH, B TOM YUCIIE 33]1a4, UHTETPUPYIOLINX COJIEPKaHUE PA3HBIX Pa3/elioB;

BBINIOJIHEHHE JTA0OPATOPHBIX padOT M ONBITOB (BKJIOYask pabOTHI U OMBITHI U3
NepeyHel K pasfenaMm Kypca) B YCIOBHUSAX CaMOCTOSATENIBHOIO IJIAaHUPOBAHUS
IPOBEJCHUS UCCIIE0BaHMs, BbIOOpa 1 000CHOBAaHUSI METOAA U3MEPEHMSI BEIUUNH,
COOPKH 3KCIIEPUMEHTAILHON YCTaHOBKHU;

BBINIOJIHEHHUE MTPOOJIEMHBIX 3a/1aHui IPAKTUKO-OPUEHTUPOBAHHOTO XapaKkTepa
(3amaHusl MO €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH), B TOM YHCIE 3aJaHUN C
MEXIPEIMETHBIM CO/ICPKAHUEM;

pa®oTy HaJ rPYNIOBBIMU WM UHIUBUAYATbHBIMU IPOEKTAMH, CBSI3AHHBIMHU C
coJiep>KaHreM Kypca (PU3uKH.

N3ydeHre MOBTOPUTEIHLHO-0000MIAIONIETO MOIYJISI MOXKET 3aKaHUMBATHCS
MPOBEICHUEM JMArHOCTUYECKON padOThl 3a Kypc (DU3UKH YIIIyOJIEHHOIO YPOBHS,
BKJIIOYAIONIECH 3a/laHus Pa3HOTO YPOBHS CIIOXHOCTH. Pe3ynbTaTbl BBIMOTHEHUS
JMarHOCTHYECKON paboThl MOTYT MOKa3bIBaTh CTENEHb TOTOBHOCTH O0YYarOIINXCs
K OCHOBHOMY TOCYAapCTBEHHOMY JK3aMeHy 1o (u3MKe, a  Takxke
CBUJIETEIBCTBOBATH O JOCTUTHYTOM YPOBHE €CTE€CTBEHHO-HAYYHOU IrPaMOTHOCTH.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3MKE
HA YTI'JIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yuyenue ¢u3nKu HA ypOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs HAMPABICHO
Ha JOCTM)KCHHE JIMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX
pE3yNbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

B pesynbprate nzyueHus GU3MKU HA YPOBHE OCHOBHOT'O 00IIero 00pa3oBaHUs
y oOyuarorierocs OyayT cpopMupoBaHbl CIEAYIONINE JIUYHOCTHBIE PE3yJIbTaThl B
YaCTHU:

e l)nampuomuuecxkozo éocnumanusi:

MPOSIBJICHUE MHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUHCKOM
bu3nUecKoil HayKH;

[IEHHOCTHOE OTHOIIIEHHE K IOCTHXKEHHUSIM POCCUNUCKHUX YUEHBIX-(DU3HKOB;

o 2)2parxcoanckozo u OyxXo08HO-HPABCHBEHHO20 60CRUMAHUA:

TOTOBHOCThH K aKTUBHOMY YYaCTHIO B 00CYKJI€HUU OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TMPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TNPUMEHEHHEM JIOCTHKEHUN
busuKy;

OCO3HAHHUE BAXKHOCTH MOPAIbHO-ITUYECKUX MPUHILUIOB B JEATCIHHOCTH
Y4EHOTO;

e 3)acmemuueckozo 60CNUMAHUA:

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

e 4)uennocmu HaAyuHO20 NO3ZHAHUA:

OCO3HAHHUE IICHHOCTH (U3NUECKON HAyKU KakK MOIIHOTO HWHCTPYMEHTa
MMO3HAHHUSI MHpPA, OCHOBBI PAa3BUTUS TEXHOJOTWHM, BAXKHEHIIEH COCTAaBIAIOLICH
KYJIbTYPHI,

OpUEHTAaIUsl B JCSATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
MpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI IPUPOJIBI;

pa3BUTHE HAY4YHOH JHO003HATEIBLHOCTH, HMHTEpEca K HCCIeI0BATEIbCKON
JEATEIIbHOCTH;

o 5)dpopmuposanun Kynromypol 300p06va u IMOYUOHAILHO20 O1AZONOIYUUA:

OCO3HaHWE LIEHHOCTH Oe3omacHoro oOpa3a KU3HM B COBPEMEHHOM
TEXHOJIOTUYECKOM MHpE, BaXXHOCTH MpaBwil 0€30MacHOr0 TMOBEACHUS Ha
TpaHCIOpPTE, Ha JOpOorax, C OJJIEKTPUUYECKUM M TEIUIOBHIM O0OpYIOBAHHEM B
JIOMAIITHUX YCIIOBUSIX;

c(OpMUPOBAHHOCTH HaBbIKa pe(IIEKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY
U TaKOTr'O e MpaBa y APYyroro 4ejaoBeKa;



e 6)mpyooeozo eocnumanus:

aKTUBHOE YYacTH€ B pPEIICHUM MPaKTUYECKUX 3a7ad (B paMKax CEMbH,
oOpa3oBaTeILHON OpraHu3aIiy, ropoja, Kpas) TEXHOJOTUYECKON M COIUAaIbHOM
HaIpaBJICHHOCTH, TPEOYIOIIUX B TOM YUCIIEe U PU3NUYECKUX 3HAHUI;

MHTEPEC K MPAKTUYECKOMY U3yUEHHUIO MpodecCuid, CBI3aHHBIX ¢ (QU3UKOI;

o 7)IK0S102UYUECKO20 60CRUMAHUA:

OpHEHTAIlMsd HAa TMPUMCHECHHE (PU3NYECKUX 3HAHWH IS pelieHUs 3amad B
00JIaCTH OKPY’KaIOIIeH Cpe/ibl, JITAHUPOBAHUS MOCTYIKOB U OLICHKU UX BO3MOXKHBIX
MOCJIEJICTBUM VISl OKPYKaIOLIEH Cpeibl;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX

pelieHus;
e 8)adanmayuu K uUBMEHANOWUMCA YCI08UAM COUUANBHOU U RPUPOOHOU
cpeowl:

NOTPEOHOCTh BO B3aUMOJICHCTBUU NIPU BBINOJHEHUH MCCIEAOBAHUN U
IIPOEKTOB (PU3NYECKON HANIPABIECHHOCTH, OTKPBITOCTD OMbBITY U 3HAHUSAM APYTHX;

NOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH 4epe3 IMPaKTHYECKYIO
NeSATEIbHOCTD;

NOTpeOHOCTh B (OPMHUPOBAHUM HOBBIX 3HAHWUW, YMEHUU (HOPMYIUPOBATH
UJIEH, TIOHATHUS, TUTIOTE3BI O (PU3UUECKUX OOBEKTAX U SIBJICHUSIX;

OCO3HaHUE Ae(HUIIMTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00J1acTU
busuKy;

IUIAHUPOBAHUE CBOETO PAa3BUTHA B TPUOOPETEHHH HOBBIX (U3UUYECKUX
3HAHMU;

CTpEMJICHUE aHATTM3UPOBATH U BBISBIATH B3aUMOCBSI3U MTPUPO/IBI, 00IIIECTBA U
HYKOHOMHKH, B TOM YHCJIE C UCIIOJIb30BaHUEM (PU3UUECKUX 3HAHUM;

OLICHKA CBOMX JEWCTBUM C YYETOM BIMSHUA HA OKPYXAIIYIO Cpeny,
BO3MOJKHBIX IVI0OABHBIX TOCIEICTBUM.

METANPEAMETHBIE PE3YJIbBTATBI

B pe3ynbrare ocBOeHMs IpOrpaMMBbI IO PU3UKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBaHust y oOyuaromierocss OyayT chOpMHpPOBAaHbI MeTanpeAMeTHbIe
pe3yJbTaThl, BKIIIOYAIOIINE TO3HABaTeIbHbIC YHUBEPCATbHBIC YIeOHbIE 1eHCTBUS,
KOMMYHHUKATHBHbIE  yHUBEpCaJbHbIE  y4yeOHble  JCWUCTBUSA,  PETYJISATUBHbBIC
yHHUBEpCaJbHbIe yueOHbIE TEHCTBUS.

ITo3naBaTe/IbHbIE YHHBePCAJIbHbIE YUeOHbIe 1elCTBUSA
ba3oBble 1ornyeckue aeficTBus:
BBISIBJISITH U XapaKTEPU30BaTh CYLIECTBEHHbIE PU3HAKNA OOBEKTOB (SIBJICHUI),
KJIaCCU(PULIUPOBATH UX;



BBISIBIIATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUUS] B pacCMaTpPUBAEMBIX (haKTax,
JAHHBIX U HAOFOACHUSIX, OTHOCSIIUXCS K (PH3NIECKUM SIBIICHHSIM;

BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W TPU H3YYECHUU (PU3HUECKHUX
SBJICHMM M TIPOIIECCOB, JI€NIaTh BBIBOJbBI C HCIOJIb30BAHUEM JEIYKTUBHBIX U
WHIYKTUBHBIX  YMO3aKJIIOYEHHH, BBIJBUraTh THUMIOTE3bl O  B3aMMOCBS3SIX
(bU3UYECKUX BEINYNH;

CaMOCTOSITENIFHO BBIOMpAThH CIOCo0 pemieHus yueOHo (u3nueckor 3amauu
(cpaBHEHHE HECKOJIbKMX BAPUAHTOB PEIICHUS, BHIOOpP Hambojee MOIXOSIIETO C
y4E€TOM CaMOCTOSITENIbHO BBIICJIEHHBIX KPUTEPHUEB).

ba3oBble ucciaeaoBarebCKue 1eHCTBUA:

MCIIOJIB30BaTh BOMPOCHI KAK MCCIIEN0BATEIbCKUN HHCTPYMEHT TTO3HAHMS;

MPOBOJUTH MO CAMOCTOSATEIBHO COCTABICHHOMY IUIAHY OIBIT, HECIOMXHBIM
bu3nUeCcKuil FKCIIEPUMEHT, HEOOIBIIIOE UCCIIeI0BaHNE (PU3NIECKOTO SBIICHUS;

OILICHMBATh HA MIPUMEHUMOCTh U JOCTOBEPHOCTHh MH(OPMAIUIO, TOTYUYECHHYIO
B XO/JI€ UCCJIEIOBAHMS WJIU SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO HAOMIOJEHUS, OIbITA, UCCIIEI0BAHNUS;

MIPOTHO3UPOBATh BO3MOXKHOE JalIbHENIIIee pa3BUTHE (PU3HMUECKUX MPOIIECCOB,
a TaKKe BBIJBUTATH MPEIIOJIOKEHUS 00 WX PA3BUTUM B HOBBIX YCIOBHUSAX H
KOHTEKCTax.

Pa6ora ¢ unpopmaunmeii:

MPUMEHSTh PA3JIUYHBIE METONbl, HHCTPYMEHTHI M 3aIlpPOChl MPU TMOUCKE U
oTOope nH(pOPMAIIUU WU JAHHBIX C YU4ETOM MPEAJIOKEHHON yueOHOM (hU3ndecKoi
3a/1aui;

aHaJM3UPOBaTh, CHUCTEMATU3UPOBATh W UHTEPIPETUPOBATH HH(OpPMAILIHIO
Pa3JIMUHBIX BUJOB U (DOPM TPECTABIICHHUS;

OIICHMBATh HANEKHOCTh HH(POPMAIMM TIO KPUTEPHSIM, TMPEIIOKECHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSTEIBHO;

CaMOCTOSITETLHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelncTaBiIcHUs
nHpoOpMalMu W WJUTIOCTPUPOBATH pEIIacMble 3a7a4dl HECJIOKHBIMH CXEMaMHU,
JTarpaMMamu, MHOU Trpadukoil 1 uX KOMOMHALUAMH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

B X0JI€ 00CYXJIeHUSI yueOHOIr0 MaTepuaa, pe3yabTaToB Ja00paTOPHBIX padOT
U TPOEKTOB 3a]1aBaTh BOIMPOCHI MO CYIIECTBY 00CYIaeMON TeMbl M BBICKA3bIBATh
UJIEM, HAILICJICHHbIE HAa pELIECHUE 3aJadyd U NOJJEp>KaHHE OJaroKeaaTelbHOCTH
OOIICHMS,

COMIOCTABJISATh CBOM CYXKJICHHS C CYKACHUSMH JPYIMX YYACTHHKOB JUAJIOTa,
OOHapy>KUBaTh pPa3IMuMe U CXOJCTBO MO3UIIHUIA;

BBIPAKATh CBOKO TOUKY 3PEHUS B YCTHBIX U TUCBMEHHBIX TEKCTAaX;



nyOJIMYHO TPEACTABIATH PE3YJIbTAThl BBIMOJIHEHHOTO (PU3WYECKOTO OIBITA
(9KCTIEpUMEHTA, UCCIEIOBAHUS, IPOCKTA);

MOHMMATh U MCIOJB30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIUBUIYaIbHOU
paboThI IPU pelIeHNH KOHKPETHOH (pr3nueckoii mpoodaembl;

NPUHUMATD 1EJIU COBMECTHON JEATENbHOCTH, OPTaHU30BBIBAThH JIEHCTBHS 110
e€ JOCTM)KEHUIO: DACHpelesIATh pPOJIM, OOCYXJaTh MPOLIECCHl U PE3yJbTaThl
COBMECTHOM paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIFOJICH;

BBINOJIHATh CBOIO 4YacTh pabOThl, JOCTUTAs KAaueCTBEHHOTO pe3yjbTara IIo
CBOEMY HAIIPaBICHUIO M KOOPIMHHUPYS CBOM ACHCTBUS C APYTUMH YJICHAMHU
KOMaH/1bl;

OILICHMBAaTh Ka4yeCTBO CBOEr0 BKJIaJa B OOMIMIA MPOIYKT IO KPUTEPHUSIM,
CaMOCTOSITENTLHO C(POPMYITHPOBAHHBIM yUACTHUKAMHU B3aMMOCHCTBHSI.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE AeiCTBUS
Camoopranusanus:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX M YICOHBIX CUTYAIHAIX, TPEOYIOITUX IS
pereHust GU3NIeCKuX 3HAaHUM;

OPUEHTHUPOBAThCS B  PA3NUYHBIX  MOAXOJAX  NPUHITHS  PEHICHUIM
(MHIMBUAYATBHOE, IPUHATHE PEIICHUSI B TPYIINE, IPUHATHE PEIICHUA TPYIIION);

CaMOCTOSATEIILHO COCTABJIATh AJTOPUTM pelIeHUS (PU3NUECKON 3a7aud WK
IJIaH HCCIEOBaHUS C YYETOM HUMEIOIIUXCA PECYpCOB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEeHTUPOBATH MIpeiaraeMbie BAPUAHTHI PEIICHUM;

JienaTh BRIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIlICHUE.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

JaBaTh aJICKBAaTHYIO OIICHKY CUTYaIluu U TIpe/jIarath IjiaH e€ N3MCHCHHSI,

OOBSCHATh  TPUYMHBI  JOCTHRKEHUS  (HEIOCTW)KEHHS)  PE3yJIbTaTOB
NeSATEeTLHOCTH, TaBaTh OIIEHKY IPHOOPETEHHOMY OTIBITY;

BHOCHUTb KOPPEKTUBHI B JEATEIHHOCTh (B TOM YHCJIE B XOJI BBITIOJIHCHHS
(GU3MYECKOro HCCISAOBAaHUS WIJIM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSITCIIBCTB,
W3MCHUBIIMXCS CUTYaIlUi, YCTAHOBJICHHBIX OMMMOOK, BOSHUKIIIMX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3yjIbTaTa IEJIU U YCIOBUSM.

CTaBUTH ce0s1 HA MECTO JIPYroro Yes0OBeKa B XOJ€ CIopa WIH JTUCKYCCUM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPECHHS M JIOTHKY JIPYTOTO.

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

ITPEAMETHBIE PE3YJ/IBTATDBI

K xoHiry oOyuenus ¢ 8 knacce npeIMeTHBIC PE3yJIbTAThl HA YTIyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



WCIIOJB30BaTh MOHATUA (Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE IBUKECHHE
aTOMOB M MOJICKYJI, arperatHbleé COCTOSIHUSI BEIIECTBA, KPUCTAIIMYECKUE U
amop(HBIC Tena, HACBHIIMICHHBIA W HEHACHIICHHBIA IMap, CIMOCOObI W3MEHECHHS
BHYTPEHHEH HHEPruu, OJJIEMEHTapHbIA JJICKTPUUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJHUKH, TUAICKTPUKU, UCTOYHUKU MTOCTOSTHHOTO TOKA, AIEKTPUUECKOE U
MarHUTHOE TIOJISI, ONTHYECKAas CHCTEMa) W CHUMBOJIMYCCKHH SI3BIK (DU3WKH TIPU
peIeHNH YIeOHBIX M MPAKTHYECKUX 3a/1a4;

YBEPEHHO pa3jinyaTh SIBJIICHUS (TEIJIOBOE pacUIMpeHHe (CKaTue), TEIIOBOe
paBHOBECHE, MOBEPXHOCTHOE HATSXKEHHE, CMAauyMBaHME, KaNWUISPHBIC SIBICHUSA,
UCTIapeHue, KOHJACHCAIUs, IUIaBJICHUE, KPUCTALTU3AIMS, KHUIIEHUE, CIOCOObI
Teronepeaayu (TErIonpOBOIHOCTb, KOHBEKIIUS, U3TyUYeHHUE), TEIJIOBBIE TTOTEPH,
AIEKTpU3AIUs TEJl, B3aUMOJICUCTBUE 3apsioB, JACHCTBUS AJIEKTPUUYECKOTO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBUE MAarHUTOB, AEHCTBHE MarHUTHOIO TOJIS Ha
MPOBOJAHUK C TOKOM) IO ONHCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JaHHOE (PU3UUYECKOE SABJICHUE;

pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUECKUX SIBICHUN B OKPYKAIOIIEM
Mupe (B TOoM uuciie (U3NYECKUE SBICHUS B MPUPOJE: MOBEPXHOCTHBIE U
KalWUISIPHBIC SIBIEHUSI B MPUPOJAE, KPUCTAIUIBI B Npupone, uznydyenue CoJiHia,
3aMep3aHue BOJOEMOB, MOPCKHE OpU3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEsl, CHETa,
AIIEKTPUYECKUE SIBJIEHUS B aTMocdepe, JJIEKTPUUYECTBO JKUBBIX OPTraHU3MOB,
MarHuTHOE MoJje 3eMJH, APeid MoIHCOB, POJib MArHUTHOTO MOJIS IS KU3HU Ha
3emiie, TOJIAPHOE CHUSHHE), TIPU OTOM IMEPEBOAUTH TMPAKTHYECKYIO 3a7ady B
y4eOHYI0, BBIACISTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKN) (U3UUECKUX SBJICHUIA;

OMKCHIBATh HM3YyUYEHHBIE CBOMCTBA Tel W (DU3UYECKUE SIBICHUS, UCIOJIb3YS
dbuznYecKke BEIMUUHBI (TEMIIEpaTypa, BHYTPEHHSISI SHEPT U, KOJTUYECTBO TEIIOTHI,
pabota rasza, yaeiabHas TEIUIOEMKOCTh BEIIECTBA, YAEJbHAs TEIJIOTa MJIABJICHUS,
yaelbHas TeIJIoTa MapooO0pa3oBaHUs, yJeldbHas TEIUIOTa CTrOpaHUsl TOILIUBA,
KO(O(PUIIMEHT TONEe3HOTO JEHWCTBHSI TEIJIOBOM MAlIWHBI, OTHOCUTEIbHAsS
BJIQXHOCTh BO3AYyXa, DJEKTPUYECKHM 3apsii, CHUJla TOKa, DJIJIEKTPUUYECKOe
HaIpspKeHUE, COMPOTUBJICHUE TMpoBoAHWKa, DJC B 1enu MOCTOSHHOTO TOKa,
AIIEKTPUUECKOE VYJAEJIbHOE COMPOTUBJICHUE BEIIeCTBa, pabd0Ta W MOIIHOCTh
IEKTPUUECKOTO TOKA), MPU OMUCAHUU TIPABMIIHBHO TPAKTOBATHh (PU3UUECKUIA CMBICT
WCIIOJIb3YEMBIX BEJIMUMH, WX OOO3HAYEHUS W CIUHUIBI (DU3UYECKUX BEJIUYHH,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3MYECKYIO BEJIIMUMHY C JAPYTUMU
BEJIMYMHAMU, CTPOUTH IpavKi U3yUYEHHbBIX 3aBUCUMOCTEN (DU3MUECKUX BEJIMUNH;

XapaKTEePU30BaTh CBOWCTBA TeJ, PU3NYECKUE SIBJICHUS U MTPOIIECCHI, UCTIONB3YS
OCHOBHBIE TOJIOKEHHSI MOJEKYJISIPHO-KMHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA,
YpaBHEHUE TEIJIOBOro OajaHca, 3aKOH COXPAHEHMS AIEKTPUUECKOTro 3apsaa, 3aKOH
KynoHa, npuHIMI Cyneprno3uiK AIEKTPUUECKUX MoJiel, 3akoH Oma Jisl ydacTka



uenu, npaBuia Kupxroda, 3akon Oma nms monHo nenu, 3akoH [xoyns-Jlenna,
3aKOH COXPAHEHUsS SHEPIHH, MPU 3TOM pasinyaTh CIOBECHYIO (HOPMYIHUPOBKY
3aKOHA U €r0 MaTEMAaTUYECKOE BBIPAXKEHUE;

CTPOUTH MPOCThIE (PU3NUYECKHE MOJEIU peaTbHBIX OOBEKTOB, MPOILIECCOB U
SBJICHUM, BBIJCIATH TMPU HTOM CYIIECTBEHHbIE M BTOPOCTEIICHHBIE CBONCTBA
00BEKTOB, MPOIIECCOB, SIBJICHUHN, TPUMEHATh (PU3UICCKHUE MOCIH JIJIsT OOBSICHCHUS
(bU3MYEeCKUX MPOIIECCOB U PEIICHUS YUEeOHBIX 3a/1a4;

OOBSACHATHh (PU3UYECKUE SIBJICHUS, POIECCHI U CBOWMCTBA TEJl, B TOM YHCJIC U B
KOHTEKCTE€ CHUTYyallMii MpaKkTUKO-OPUEHTHUPOBAHHOTO XapakTepa, W pelaTh
KaueCTBEHHbIC 337]aud, B TOM 4YHCIE TpPEOYIOIIHEe YHCICHHOTO OIICHUBAHUS
XapaKTePHbIX 3HAYCHUN (PU3MYECKUX BEJIMYMH, TP 3TOM BBIOUpATH aJCKBATHYIO
(U3UYECKYI0 MOJIEJb, BBISBIISITE MPUYUMHHO-CIICICTBEHHBIE CBS3U M BBICTPAUBATh
JIOTUYECKYIO0 ILEMOYKY pACCYKICHHI C ONOpOM Ha H3YYEHHBIE CBOICTBA
bu3nUecKux sIBICHUH, PU3nUecKre 3aKOHbI, 3aKOHOMEPHOCTH U MO/JIEIIH;

YBEPEHHO pelllaTh pacu€THbIC 3ajadu (C Omopoil Ha 2—3 ypaBHEHMS) IO
M3y4yaeMbIM TeMaM Kypca (Pu3MKHU, BbIOMpasi aJeKBaTHYI0 (PU3UYECKYIO MOJIEIb, C
UCIIOJB30BaHUEM 3aKOHOB W (POpMYJ, CBS3bIBAIONIUX (DU3NYECKUE BEJIMYUHBI,
3alUChIBaTh KPAaTKOE YCJIOBHME M Pa3BEPHYTOE PEIICHUE 3a/Jaud, BBISBISATH
HEJIOCTAOIINE WJIM U30BITOUHBIE JTAaHHBIE, 00OCHOBBIBATH BHIOOP METOA PEIICHUS
3a/1aud, WUCMOJb30BaTh CIPABOYHBIC JaHHbIC, NPUMEHATh METOAbl aHaAJINU3a
pa3MepHOCTEH, UCTOIB30BaTh IpaUUECKUE METOMbl PEIICHUS 3aJ]ay, MPOBOJUTH
MaTeMaTU4YeCKUe TMpeoOpa3oBaHUs W Pacd€Thl, OICHUBATH PEATHUCTUYHOCTH
MOJIYYCHHOTO 3HA4YeHUs (U3NYECKON BEIMYMHBI W OMPENETsATh Pa3MEPHOCTh
(bU3MYECKOM BEIIMUMHBI, TOTYYECHHOM MPU PEIICHUH 33/1a4K;

pacro3HaBath MPoOJIEMbl, KOTOPbIE MOKHO PEIIUTH MPU MTOMOIIN (PU3HUECKUX
METOJI0OB, M TMpeajiaraTb OPUEHTUPOBOUHBIA CIOCOO pelIeHusl, B ONUCAHUU
UCCIICIOBAHUSI  pAacloO3HaBaTh  IPOBEPSIEMOE  MPEAINOJIONKEHHUE  (THUIIOTE3Y),
WHTEPIPETUPOBATH MOTYUECHHBIN pe3yJIbTarT;

MIPOBOJAUTH OMBITHI 10 HAOIIOJEHUIO (PU3UYECKUX SIBJICHUN WU (PU3NUECKUX
CBOMCTB Tei (KamwUIApHBIC SIBJICHUS, 3aBUCUMOCTBH JIaBJICHUS BO31yXa OT €ro
o0béMa W TeMmIlepaTypbl, CKOPOCTH IIpoIlecca OCThIBaHUS (HArpeBaHus) MpHU
M3JIy4YEHUHU OT I[BE€Ta HW3JIyYarolleil (Moriomamnieil) moBEPXHOCTH, CKOPOCTh
UCIIAPEHUS] BOJABI OT TEMMEPATYpPhl KUJIKOCTH M IUIONIAAM €€ IMOBEPXHOCTH,
AJIEKTPU3AIUS Te M B3aUMOJICUCTBUE AICKTPUUYECKUX 3aps0B, B3aUMOJICHCTBUE
MOCTOSIHHBIX MAarHUTOB, BU3YyaJU3allMsl MArHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB,
JIEWCTBUSI MAarHUTHOTO TOJISI HA MPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMArHUTA,
CBOMCTBA 3JICKTPOJIBUTATENSI MOCTOSTHHOTO TOKA): (OPMYIHPOBATH MPOBEPSEMOE
npeanojokenne (TUMOTE3y) O  BO3MOXKHBIX — Pe3ysbTaTax  HaOJIIOJCHUH,



CaMOCTOSITENIFHO COOMpaTh yCTaHOBKY W3 M30BITOYHOTO Habopa 00OpyIOBaHMS,
OTKCHIBATh XOJI OTbITa U (POPMYITHPOBATH BHIBOJIBL;

IPOBOAUTH TPSIMbIE M KOCBEHHBIE HW3MEpeHUs (PU3MUECKUX BEITUYHMH
(TemmepaTypa, OTHOCHTEIbHAs BIAXXHOCTh BO3AyXa, CHJIAa TOKa, HaNpsOHKCHHUE,
ylenbHas TEIUIOEMKOCTh BEIECTBA, COMPOTUBICHHE IPOBOAHUKA, paboTra Hu
MOIIIHOCTh 3JIEKTPUUYECKOTO TOKA) C MCIOJIH30BAHUEM AHAJIOTOBBIX U IH(PPOBBIX
npuOOpoB, 0OOCHOBBIBATH BHIOOP METOJa HM3MEpPEHUs, (PUKCUPOBATH MOKA3aHUs
nprOOpOB, HAXOAUTH 3HAYEHUE MU3MEPAEMON BETMYMHBI C MOMOIIBIO YCPEIHEHHUS
Pe3yIbTaTOB CEPUH U3MEPEHUI U OLICHUBATH IOTPEIIHOCTh U3MEPEHUH;

IPOBOJNUTH HKCIEPUMEHTAIbHbIE MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUECKUX
BEJIMYMH (3aBUCHMOCTH JIaBJICHUS BO3AyXa OT €ro oO0béMa W HarpeBaHUs WU
OXJTXKICHHUS, UCCIICIOBAHUE SIBJICHUS TEIUI000MEHa P CMEITMBAaHUH XOJIOJAHOMN H
ropsiued BoJibl, 3aBUCUMOCTh COIIPOTUBIICHUS TPOBOAHUKA OT €T0 JJIMHBI, TUIOIIA 11
MOMEPEYHOI0 CEYEHHS U YJIEIbHOIO CONPOTUBIICHUS BEIIECTBA IPOBOJHUKA, CUIIbI
TOKa, TMPOTEKAIOMIEr0 Yepe3 MPOBOJAHHMK, OT HANpsHKEHUS Ha TPOBOJHHUKE,
MCCJIETIOBAaHHUE TIOCTIEIOBATEIBHOTO U MApaIeIbHOTO COSAMHEHUN MPOBOIHUKOB):
COBMECTHO ¢ yuuTeneM (GOpMyJIHUpoOBaTh 3aJady M THIOTE3y HCCIeI0BaHus,
CaMOCTOSITENIbHO ~ IJIAHUPOBAaTh  HMCCIIEJOBaHHE, CaMOCTOSATEIbHO CcOOMpaTh
HKCIEPUMEHTAIbHYIO YCTAHOBKY C MCIOJb30BAaHUEM HHCTPYKIUH, MPEACTABIATH
MOJTyYEeHHBIE 3aBUCHUMOCTH (PU3MYECKMX BEJIMYMH B BUAEC TaOMUIl U TpaduKoB,
OLIEHWBATh MOTPEITHOCTH, JETaTh BBIBOJBI IO PE3yIbTaTaM HCCIIEIOBAHNUS;

coOoaTh MpaBwiia Oe30macHOro TpyJaa mpu padoTe ¢ J1abopaTOPHBIM
00opy1I0BaHUEM;

XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3yUYEHHBIX MPUOOPOB, TEXHUUECKUX
YCTPOMCTB M TEXHOJOTHYECKHX MPOIIECCOB C OMOPOI HA MX OMUCAHUS (B TOM YHUCIIE:
CHCTEMa OTOIUICHHUS IOMOB, THTPOMETP, TapoBasi TypOuHa, aMIepMeTp, BOIBTMETP,
CUETYMK  DJIEKTPUYECKOM  DHEpPrHM,  BJIEKTPOOCBETUTEIbHBIE  MPUOOPHI,
HarpeBaTeNbHbIE ANEKTPONPUOOPHI (IPUMEPHI), TPEIOXPAHUTENH U UX TPUMEHEHUE
B OBITY W TEXHUKE, MPUMEHEHHE IMOCTOSHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
DIIGKTPOJIBUTATENIb MOCTOSIHHOTO TOKa), WCIOJB3ys 3HAHWS O CBOMCTBax
bu3MUecKuX SBICHHUM, HEOOXOAUMBIE (PU3NYECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTbIE TEXHUUECKHUE YCTPONCTBA U U3MEPUTEIbHBIE TPUOOPHI
0 CXeMaM M CXEMaTUYHBIM pPHCYHKaM (KUAKOCTHBIM TEpMOMETp, TEPMOC,
NICUXPOMETp, TUTPOMETP, [BUTATeNlb BHYTPEHHETO CrOpPaHHUs, AJIEKTPOCKOI,
peocTar), COCTaBJIATH CXEMbl JJIEKTPUYECKUX LEMeil C MOoCIenoBaTelbHbIM |
napajuleIbHBIM COCIUHEHHEM JJIEMEHTOB, pa3jinuas YCJIOBHbIE OO0OO3HAYEHUS
AJIEMEHTOB JIEKTPUUYECKHUX IIETIeH, UCIIOIB30BATh CXEMbl U CXEMATHUHbIE PUCYHKHU
U3YYEHHBIX  TEXHHUYECKHX  YCTPOMCTB,  HM3MEPUTENBHBIX  MNpPHOOPOB U
TEXHOJIOTUYECKUX MPOLIECCOB PU PEUICHUN Y4eOHO-TTPAKTHYECKUX 3aJ1ay;



IPUBOJIUTH MPUMEPHI (HAXOAUTHh WH(POPMALIUIO O MPUMEPAX) MPAKTHIECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HHU JUI OOeCTeueHUs
Oe3omacHOCTH TpU OOpalleHuu ¢ TpuOOpaMHu M TEXHHUUECKUMU YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpY’Karolllel cpefe;

OCYILIECTBIATH MOUCK UH(pOpMarmu Guzndeckoro conaepkanus B ntepHere,
CaMOCTOSITENILHO (POPMYIHPYS MOMCKOBBIH 3aMpoC, Ha OCHOBE UMEIOIINXCS 3HAHUHN
U CPAaBHEHMs JIOMOJHUTEIBHBIX MCTOYHUKOB BBIIEIATH MH(POPMALUIO, KOTOpas
SBJIIETCS IPOTUBOPEUUBON MIIM MOXKET OBITh HEIOCTOBEPHOM;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUA, CIIPABOUYHbIE MAaTE€pHUAIIbl, PECYPChl CETU
WuTepHeT, BiaaeTh NpU€MaMH KOHCIEKTHPOBAaHUSA TEKCTa, NpPeoOpa3zoBaHUs
uH(GOpMaIMU U3 OJJHOU 3HAKOBON CHUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHBIE NHUCHBMEHHBIE M KpaTKHWE YCTHBIE COOOILEHUS,
000011as nH(HOPMAIUIO U3 HECKOJIBKUX UCTOYHUKOB (PU3HUYECKOrO COEpKaHUS, B
TOM  4ucia€  MyOJIMYHO  MOPEACTaBIATh  PE3yJbTaTbl  MPOEKTHOM WU
UCCJIEI0BATENBCKON JEATEIBHOCTH, TPU 3TOM I'PAMOTHO MCHOJIb30BATh U3yYEHHbIN
MOHSATUIHBIN anmapat Kypca (pu3uku, COMpOBOKAATh BRICTYIIJICHUE TPE3EHTAIUEH;

IpU BBIMOJIHEHUH YYEOHBIX MPOEKTOB U HUCCIENOBaHUM (PU3MUECKHX MPOILIECCOB
pacnpenensiatb OOA3aHHOCTHM B TpPyINIe B COOTBETCTBHUM C IIOCTABJICHHBIMU
3aJlayaMu, CJEIUTh 32 BBIIIOJHEHHEM IUIaHA JEUCTBUI U KOPPEKTUPOBATH €rO,
a/IeKBaTHO OLIEHWBATh COOCTBEHHBIN BKJIA/ B 1€ATEIbHOCTD TPYIIIbI, BEICTPAUBATh
KOMMYHUKAaTUBHOE  B3aWMOJECHCTBHE, NPOSBISIL TOTOBHOCTh  pa3peliarhb
KOH(DIIUKTHI.

K kon1y oOyuenus ¢ 9 knacce npeMeTHbIE pe3yNIbTaThl HA YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

UCITOJIb30BAaTh MOHATHUS (CUCTEMA OTCUYETA, OTHOCUTEIBHOCTh MEXAHHUUECKOTO
JBU>KCHUSI, HEBECOMOCTb U IEPETPY3KH, LUEHTP TAKECTH, MEXAaHUYECKUE BOJIHBI,
3BYK, MH(Pa3ByK M YJIbTPa3BYyK, 3JIEKTPOMAarHUTHBIE BOJIHBI, PEHTI€HOBCKOE
U3y4YeHHe, IIKajla JIEKTPOMArHuTHBIX BOJIH, HCTOYHUKU CBETa, OJIM30PYKOCTh U
JAIbHO30PKOCTh, CIIEKTPbl MCIYyCKAaHUS M TOTJolIeHus, anb(pa-, Oeta- U ramma-
U3ITy4eHHUsI, U30TOIbI, siACpHAst U TEPMOSAEPHAsl SHEPreTHUKa) U CUMBOJIMYECKUIN
A3BIK (PU3UKHU IIPU PEUICHUU YUYEOHBIX U IPAKTUYECKUX 3a]1aY;

YBEPEHHO  pa3iauyarh  sBJIEHUA (PaBHOMEPHOE U  HEPABHOMEPHOE
IPSAMOJMHEWHOE JIBHKEHHE, PaBHOYCKOPEHHOE IPSAMOJIMHENHOE JIBUXKEHUE,
cBOOO/IHOE TMaJleHUE TeJ, MABIKEHHE IO OKPYKHOCTH, B3aMMOJEUCTBUE Tell,
pPaBHOBECHE MAaTE€pUAIbHOM TOYKH, PEAKTHMBHOE JBHKEHHE, HEBECOMOCTb,
KoneOaTesbHOE  JIBUJKEHUE  (FapMOHMYECKHME, 3aTyXalolUe, BbIHYKICHHbIC
Koyie0aHus), PE30HAHC, BOJHOBOE ABM)KEHME (PacIpOCTpPaHEHHUE M OTpaKECHHUE



3ByKa, HHTephepeHIus u qudpakius BOIH), IPSIMOJIUHEHHOE pacipoCTpaHEHUE,
OTpaXEHUE M TMPEJIOMIICHUE CBETa, IMOJHOE BHYTPEHHEE OTpPaXEHUE CBETA,
pasnokeHne Oeaoro cBeTa B CHEKTP W CJIOXKEHUE CIEKTPaJbHBIX LBETOB,
€CTECTBEHHAsl  PAJUOAKTUBHOCTh, BO3HMKHOBEHHE JIMHEHYATOro  CIEKTpa
U3IIy4eHHs]) TI0 OINHUCAHMUIO WX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacrno3HaBaTh MPOSIBICHUE H3yUYCHHBIX (PH3NYECKUX SBICHUHN B OKPYKAIOIIEM
Mupe (B TOM uucie (U3UYECKUE SIBIICHUS B NPUPOJE: MPUIUBBI U OTIIHUBHI,
nBro>keHUE 1UiaHeT (COJIHEYHOM CHCTEMBI, PEAaKTUBHOE JIBUKEHUE IKHBBIX
OpPraHMW3MOB, BOCIIPUATHE 3BYKOB JKMBOTHBIMH, 3€MIICTPSCEHHE, CEUCMUYECKHUE
BOJIHBI, IlyHaAMU, X0, I[BETa TEJ, ONTUYECKUE SABJICHUS B IPUPOJIE, OMOJIOrMYECKOE
JEUCTBUE BUIUMOTO, YIbTPadUOJIECTOBOTO W PEHTICHOBCKOTO H3JIYYCHHH,
€CTECTBEHHBIN PAaJMOAKTUBHBIA (POH, KOCMHUYECKHE Jy4d, pPaJAHOAKTHUBHOE
U3JIy4YEHUE NPHUPOJHBIX MHUHEPAJIOB JIEUCTBUE pAJMOAKTUBHBIX H3JIYyYEHUU Ha
OpraHu3M YeJIOBEKa), MPU ITOM MEPEBOAUTH MPAKTUUECKYIO 3a/ady B Y4EOHYIO,
BBIJICIISITh CYIIECTBEHHBIE CBOMCTBA (MPU3HAKK) PUBHUECKUX SIBIICHUI;

OMUCHIBATh HU3YyUYCHHBIC CBOMCTBA TeN W (DU3UUYECKUE SIBJICHUS, UCIOJIb3YS
busznueckue BENMYMHBI (CpeAHSIEI W  MTHOBEHHAas CKOPOCTh Tela TIpH
HEPAaBHOMEPHOM JBWKEHHH, YCKOPEHUE, MEPEMENICHUE MPHU PaBHOYCKOPEHHOM
NPSIMOJIMHEWHOM  JIBJKCHUHM,  YIJIOBas  CKOPOCTb,  IEHTPOCTPEMHUTEIBHOE
YCKOPEHHE, CUJIa TPEHUS, CHJIa YIPYTOCTH, CHJIA TSHKECTH, YCKOPEHUE CBOOOIHOTO
NaJICHUs], BEC TeJa, HEHTP TSAKECTH TBEPJOTO TeJla, UMITYJIbC TEIa, UMITYJIbC CUIIbL,
MOMEHT CHJIbI, MEXaHUYeCKasi paboTa U MOITHOCTh, TOTCHIIMAJIbHAS YHEPTUS TeNa,
MOAHATOTO HaJl MIOBEPXHOCTHIO 3€MIJIH, IOTCHIIMAIbHAS SHEPTUs CKATOW MPYKUHBI,
KMHETUYEeCKasi HSHEpPrus, IMOJHas MEXaHM4YeCKas DJHEprus, IMEepHoJl M YacToTa
KOJIeOaHU, Meproj] MaTEMAaTHYECKOTO U MPYKUHHOT'O MAasiTHUKOB, JIJINHA BOJIHBI,
IPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNib MPEIOMIICHUS
CpeIibl), TIPH OMKMCAHUHU TTPABUIILHO TPAKTOBATH (DU3UUECKUIN CMBICI UCTIOJIb3YEeMbIX
BEJIMYMH, UX 0003HAYCHUS U €IUHUIIBI PUBMUECKUX BEJIUYUH, HAXOAUTh (DOPMYIIHI,
CBSI3bIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUYUHY C JPYTUMH BEIUYMHAMU, CTPOUTH
rpadMKu U3Y4EHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUYHUH;

XapaKTePU30BaTh CBOWCTBA TeJ, PU3NYECKUE SIBJICHUS U MIPOIIECCHI, UCTIONB3YS
3aKOH COXPAHEHUsSI HHEPruu, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIHUII
CYNEpPHO3UIIUU CUJI, MPUHITUI OTHOCUTENIbHOCTH [ anuiiest, 3akonbl HeloTOHA, 3aKOH
COXpaHEHUs] UMITYJIbCa, TEOPEMY O KHHETHYECKOH SHepruu, 3akoH ['yka, 3aKoH
bepHyu, 3aKOHBI OTPaKEHUS W MPETOMIICHHS CBeTa, (OPMYTy TOHKOHW JIMH3HI,
IJIAHETAPHYI0O MOJIeNIb aTOMa, HYKIOHHYIO MOJI€JIb aTOMHOTO siApa, 3aKOHbI
COXPaHEHHMS 3apsAJ0BOIO0 U MACCOBOIO YHUCEN MPU SAJECPHBIX PEAKIUAX, MPU FTOM
pasnnyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA M €70 MAaTEMaTUUYECKOE BhIPAKEHUE;



CTPOUTH (PU3UYECKHE MOJEIU PEaTbHBIX OOBEKTOB, MPOLIECCOB M SBICHUH,
BBIICTISITh TIPU STOM CYIIECTBEHHBIE M BTOPOCTEIICHHBIE CBOWCTBA OOBEKTOB,
IPOIECCOB, SIBICHUN, MPUMEHATh (PUINYECKUE MOJEIH Ml OOBICHEHUs
(u3nYECKUX MPOLIECCOB U PEIICHUs] yUeOHBIX 3aja4;

OOBACHATh (PU3NYECKHUE SIBICHHUS, IIPOLECCHl U CBOWCTBA TEJ, B TOM YHCIIE B
KOHTEKCTE CHUTyalluid MPaKTUKO-OPUEHTUPOBAHHOTO XapakKTepa, U pelaTh
KauyeCTBEHHBIC 3a/ladyd, B TOM 4HCIE TpeOyIOMIMe YHUCICHHOTO OIECHUBAHUS
XapaKTEepPHbIX 3HAUEHUN (PU3NYECKUX BEJIMYMH, IPU ITOM BBIOMPATH aJ€KBATHYIO
(U3NYECKYI0 MOJEIb, BBISABIATH NPUUMHHO-CIIECICTBEHHBIEC CBSI3U M BBICTPAUBATh
JOTHYECKYIO0 IIEMOYKY pPAacCyXIEHUH M3 2—3 I1aroB C ONOPOM Ha H3y4EHHBIE
CBOMCTBA (PU3MUECKUX SBICHUM, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIH;

YBEPEHHO pelaTh pacyETHHIE 3a7a4d M0 M3y4aeMbIM TeMaM Kypca (U3UKH,
BbIOMpas aIeKBaTHYIO (U3NYECKYIO MOJIENb, C HCIIOIb30BAaHUEM 3aKOHOB U (POpMY!IL,
CBSI3BIBAIOIIMX (PU3MYECKUE BEJIMYMHBI, 3alMChIBaTh KpPAaTKOE YCIOBHE WU
pa3BEPHYTOE PEIlICHUE 3a/1a4H, BBISIBIISATH HEJJOCTAIOIIUE WU U30BITOUHBIC TAHHEIE,
00OCHOBBIBaTh BBIOOP METO/A PEIICHUS 3a/adyH, WCIOIb30BaTh CIPABOYHBIC
JaHHBIE, TPUMEHITh METOJIbI aHAINM3a Pa3MEPHOCTEH, UCTIOIB30BaTh rpaduuecKue
METO/Ibl pelIeHus 3a7a4, MPOBOJUTh MaTeMaTHYECKUE MPEoOpa30BaHMsl U PaCUETHI,
OLIEHUBATh PEAJMCTUYHOCTh MOJYUYEHHOrO0 3HAUEHUS (PU3NUYECKOW BETMUYMHBI U
OTIPENETATh Pa3MEPHOCTh (PU3MUECKOW BENWYMHBI, MOJYYCHHOW MpPH pPELICHUH
3a]a4H;

pacro3HaBaTh IpoOJIEMbl, KOTOPbIE MOKHO PELIUTh IPU MOMOIIN (PU3NYECKUX
METOJIOB, W TMpeajiaraTb OPUEHTHPOBOYHBIA CHOCOO peUIeHHsl, B OINUCAaHUU
UCCIIEIOBaHMsI  pacllo3HaBaTh MPOBEpsieMOe  MPEANoJoXKeHHe  (TUIOTe3y),
OLIEHWBATh MPABUIILHOCTH MOPSIIKA TPOBECHUS UCCIIEIOBAHUS, MHTEPIIPETUPOBATH
MOJTyYEHHBIN Pe3yabTarT;

MPOBOJIUTH OTBITHI O HAOMIOACHUIO (DU3UYECKUX SIBICHUN WM (U3UIECKUX
CBOMCTB Ten (M3yueHue BTOPOro 3akoHa Hbpl0TOHA, 3aKOHA COXpaHEHMs SHEPTHH,
3aKOHA COXpaHEHHS WMITYJIbCa, JCHCTBHE 3aKOHa bepHyM W BO3HUKHOBEHHE
NOABEMHOM CHJIBI KpbUIA, 3aBUCUMOCTb IE€pUOAa KOJI€OAHUN MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT aMILIUTYIbI
MaJbIX KOJICOaHHM, MPSMOJIMHEHHOE paCIpOCTPaHEHUE CBETA, Pa3sioKeHHe 6enoro
CBETa B CIIEKTpP, U3yUEHHE CBOICTB M300pakeHMs B IUIOCKOM 3€pKajie U CBOICTB
n300paXkeHusl TpeaMera B coOuparolied JnH3e, HAONIOJACHUE CIUIOMIHBIX U
JUHENYaTBIX CIIEKTPOB U3ITy4YEeHUs): (dopMynupoBaTh IpOBEPSIEMOE
npeanoyiokeHne  (TUMmoTe3y) O  BO3MOXHBIX — pe3ylibTaTaXx  HaONIOACHUH,
CaMOCTOSITENIFHO COOMpaTh YCTaHOBKY W3 M30BITOYHOTO HaOopa 00OpyIOBaHMUS,
OTKCHIBATh XOJI OMbITa U (POPMYITHPOBATH BHIBOJBL;



MPOBOJUTH TIPH HEOOXOAMMOCTH CEPHUIO0 TPSIMBIX H3MEPEHUH, OIpEHeIIss
CpeIHee 3HaUEHUE U3MEPSIEMOI BEJTUMYMHBI U OTIPE/IEIIsisl MOTPEIIHOCTh PE3YIbTaTOB
MPSIMBIX U3MEPEHUI, 000CHOBBIBATH BEIOOP CITOCO0a U3MEPEHHMS (M3MEPUTEITHLHOTO
npuodopa);

MPOBOJUTH KOCBEHHBIE M3MEPEHUS (HU3UUECKUX BETUYUH (CPEIHSSI CKOPOCTh
U YCKOpEHHE Teja MPU PABHOYCKOPEHHOM JBUKEHUM, YCKOPEHHE CBOOOIHOTO
najieHus, )KECTKOCTh IPYKUHBI, KOADDHUIUESHT TPEHUS CKOJIbKEHUS, MEXaHINIeCKas
paboTa M MOIIHOCTb, YacTOTa W TNEPHOJ KOJeOaHUl MaTEeMaTUYECKOro U
NPY>KUHHOTO MAasTHUKOB, (OKyCHOE paccTosiHMEe coOuparomeid JUH3bl U e
ONTUYECKas CHWJIA, PAJAUOAKTUBHBIN (OH) C HCIOJIH30BAHMEM AaHAJIOTOBBIX U
nU(pOBBIX MPUOOPOB: OOOCHOBBIBATH BBHIOOP METOAA HU3MEPEHMS, IUIAHUPOBATh
U3MEPEHUS, CAMOCTOSITEILHO COOMpATh  JKCIEPUMEHTAJIBHYIO  YCTaHOBKY,
BBIYHCIIATh 3HAUYCHUE BEJIMYMHBI M aHAJIM3UPOBATH IOJYUYEHHBIE PE3YJIbTATHI,
OILICHHMBAs TIOTPEIIHOCTh PE3YJIbTATOB KOCBEHHBIX U3MEPEHMUIA;

MPOBOJAUTH IKCIIEPUMEHTAIBHBIE UCCIEAOBAHUS 3aBUCUMOCTEN (hU3NYECKUX
BEJIMYMH (3aBUCUMOCTh MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBMKEHUU 0O€3
HayaJbHOM CKOPOCTH, 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBKEHHUS OT CHJIBI
HOPMAJILHOTO JaBJICHUS, MEepUojaa KoJieOaHWN MaTEeMaTHYECKOro MasTHHUKA OT
JUIMHBl HUTH, OIPEJCICHHE YCKOPEHHUs CBOOOJHOTO TAajeHUs, HCCIEeI0BaHUE
W3MEHEHUS BEJIMYMHBI U HAMPABJICHUS WHIYKIIMOHHOTO TOKa, 3aBUCUMOCThH yrja
OTPaKECHUS CBETA OT yTJia NaJIeHHUs], yTJia MPEJIOMIICHUS OT yTila aJIeHUsI CBETOBOTO
Jy4a, UCCIICIOBAHUE TPEKOB: U3MEPEHHUE DHEPTrUU YACTHUIIBI [0 TOPMO3HOMY ITYTH
(mo ¢ororpadusim)): COBMECTHO ¢ yuuteneM (HOpMyIUpOBaTh 3ajady U TUTIOTE3Y
WCCJICIOBAHUSI, CAMOCTOSITEIBHO IUIAHUPOBATh HCCIEIOBAHUE, CAMOCTOSITEILHO
coOuparh  IKCIEPUMEHTAIBHYIO  YCTAaHOBKY, TMPEACTaBIATh  MOJyYEHHBIE
3aBUCUMOCTH (DU3UYECKUX BEJIMYMH B BHUJE TaOaull U rpaduKoB, OICHUBATH
MOTPENTHOCTHU, JCNIaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIEIOBAHMUS;

coOI0aTh MpaBmiia Oe30macHOro Tpynaa mpu padboTe ¢ 1abopaToOpHBIM
o0opy1I0BaHUEM;

XapaKTEePU30BaTh MPUHITUIIBI ICHCTBHUS U3YYCHHBIX TPHOOPOB, TEXHUIECKHUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOIIECCOB C OMOPOI HA UX OMUCAHUSI (B TOM YHUCIIE:
CIUZOMETP, TaTYNKU TTOJIOKEHUS, PACCTOSTHUS U YCKOPEHUS, pPaKeTa, 9X0JIOT, OUKH,
nepuckon, (oroammapar, MHKPOCKOI, TEJIECKOI, ONTUYECKUE CBETOBOJIHI,
CIIEKTPOCKOT, TO3UMETpP, Kamepa BuUIIbCOHA), UCIONB3Yys 3HAHUA O CBOMCTBAX
bu3nueckux SABJICHUM W HEOOXOIMMble  (PU3MYECKHE 3aKOHOMEPHOCTH,
UCIIOJIP30BAaTh CXEMbl M CXEMAaTHUYHBIE PUCYHKH W3YYEHHBIX TEXHUYECKHUX
YCTPOWCTB, HM3MEPUTEIBHBIX MPUOOPOB M TEXHOJOTUYECKHX TMPOIECCOB MpHU
pereHnr y49eOHO-TIPAKTUYECKUX 3a/1ad, ONTHYECKHE CXEMBbI IS TMOCTPOCHUS
M300paKEeHUI B TJIOCKOM 3€pKaJie U COOMparollei JIUH3E;



IPUBOJIUTH MPUMEPHI (HAXOAUTHh WH(POPMALIUIO O MPUMEPAX) MPAKTHIECKOTO
UCIIONB30BaHusl (DU3MUECKUX 3HAHWW B MOBCEAHEBHOW XU3HHU JUI OOeCTeueHUs
Oe3omacHOCTH TpU OOpalleHuu ¢ TpuOOpaMHu M TEXHHUUYECKUMU YCTPOWCTBAMH,
COXPAaHEHHUSl 370pPOBbsI M COOJIIOJEHUS HOPM DSKOJOTMYECKOTO IIOBEJICHUS B
OKpYXKarollen Cpeae;

OCYILIECTBIATH MOUCK UH(pOpMarmu Guzndeckoro conaepkanus B ntepHere,
CaMOCTOSITENNFHO (OPMYIUPYSl MOMCKOBBIM 3alpoc, HaXOIUTh MYTH OMpeIeICHHS
JIOCTOBEPHOCTH IOJIyYEHHON MH(OpMALMM Ha OCHOBE MMEIOLIMXCS 3HAHUA U
JOTIOJIHUTENBHBIX UCTOUYHUKOB;

UCIIOJIb30BaTh MPU BBHIMOJIHEHUHM YUYEOHBIX 33JaHUN HAyYHO-TOMYJISPHYIO
JUTEPATYPY (PU3NYECKOTO COAEpKAHUA, CIIPABOUYHBIE MAaTE€pHUAIbl, PECYPChl CETU
WuTepHeT, BiaaeTh Npu€MaMH KOHCIEKTHPOBAaHUSA TEKCTa, IpeoOpa3oBaHUs
uHGOpMaIMU U3 OJJTHOU 3HAKOBOM CUCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE NHCbMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE
MH(pOpPMAIMU U3 HECKOJIBKUX MCTOYHHKOB (PU3UYECKOrO COJAEPKaHUS, IMyOJIHYHO
MPEACTABIIATH PE3YJIbTAaThl MPOEKTHON MJIM UCCIEI0BATENbCKON EATEIbHOCTH NpU
TOM TPAMOTHO HCIOJB30BaTh H3YyYCHHBIM MOHATUMHBIM aIlapar H3y4aeMoro
pa3nena (U3MKK W COMPOBOXKIATh BBICTYIUIEHHWE IMpEe3eHTale ¢ y4éToM
0COOEHHOCTEN ayIUTOPUN CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HauMenoBaHue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kontpoabnbie  IIpakTHueckue (mupp )
NMPoOrpaMmblI Beero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paznen 1. TenioBble ABJIEHUS
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 6
1.2 TeruoBbie MPOIECCHI 33 1 6.5
Hroro no pasneny 39
Paznen 2. DiekTpuyeckne 1 MATHUTHBIE SIBJICHUS
)1 DJIeKTpUUYECKHE 3apsiabl. 3apsHKEHHbBIE Tesa 9 |
' U UX B3aUMOJICHCTBUS
2.2 IToCTOSIHHBIN DIIEKTPUYECKUN TOK 31 1 10
2.3 MarxurtHrle ABIICHUS 11 2 4
2.4 DNeKTpOMarHuTHask UHIYKIUS 7 1 1
Uroro no pazneny 58
Pa3nea 3. [loBTopuTe1bHO-0000 110N MOYJIb
3.1 ‘ [ToBTOpUTENTEHO-0000IIAFOIIHI MOTYITH 5
Hroro no paszneny 5
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 5 22.5




9 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM (uu¢posBbie)
Ne i/m Kourpoububle IIpakTHyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. Mexanuveckne siBJeHUSA
MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro
1.1 30 1 4
OTHCAHUS
1.2 B3aumoneiictBue Ten 18
1.3 3aKOHBI COXPAHECHHS 15 1 2
Wroro no pazaeny 63
Pa3gen 2. Mexann4yeckue KoJe0aHUA ¥ BOJHBI
2.1 ‘ Mexannueckue KoneOaHus 8 3.5
2.2 ‘ MexaHuueckre BOJIHBI. 3BYK 10 3
Hroro no paszneny 18
Pazjen 3. DiieKTpoMarHuTHoOE 10Ji€ U 3JIEKTPOMATHUTHBIE BOJIHBI
31 DJIEKTPOMAarHuTHOE MOJE U 6
' 3JIEKTPOMAarHUTHBIE BOJIHBI
Hroro mo pazaeny 6
Pasnen 4. CBeToBble IBJICHUS
4.1 3aK0OHBI paCIpOCTPAHEHHUS CBETA 2
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI
4.3 Paznoxxenue 6enoro cBera B CIEKTp 2 1




Hroro mo pazaeny 16
Pa3pgen 5. KBaHTOBbBIE AIBJIEHUS
5.1 Hcnyckanue v mOTJIoneHrne CBETa aTOMOM 4 1
5.2 Crpoenue aTOMHOrO siApa 5
5.3 SnepHble peakuu 7
Uroro no pazaeny 16
Paspen 6. IloBTopuTe1bHO-00001a0IIUIT MOAY 1B
6.1 MexaHnueckue sBJIeHUS (IIOBTOPUTEIIBHO- 6 3
' 00001Iar0ITNiT MOTYITb)
60 TerutoBbie siBIIEHUS (TIOBTOPUTEITHHO- 3
' 00001IAOIIUI MOTYJIb)
6.3 DIIEKTPOMAarHUTHBIC SIBJICHUS 3 |
' (TTOBTOPUTETHHO-0000IIAOIIHI MOYIIb )
6.4 CBeToBBIC SABJICHUS (TIOBTOPUTEIHHO- | |
' 0600IIAOIINI MOTYITH)
6.5 [ToBTOpHUTENBHO-0000IIAIOIITNIT MOTYITH 4
Hroro o pasneny 17
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 136 26.5




HOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne
n/n

Tema ypoka

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU U UX OIBITHBIE
MIOATBEPKICHUS

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEeKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Macca u pa3mep aTOMOB U MOJICKYJT

Mogenu TBep0T0, JKHJIKOTO U
ra3000pa3HOro COCTOSTHUI BEIIECTBA

Ypok-koHpepennus "Kpucraimmmaeckue u
amopdusle Tena. I'paden. [Tonyuenue
HCKYCCTBEHHBIX aiMa3oB"

CmauuBaHue ¥ KanWISIPHOCTD.
[ToBepXHOCTHOE HATS)KEHUE

Temoroe pacliipeHuc 1 C:xXaTtue

TermmoBoe nmxxkeHue. Temneparypa
TemnepaTypHble HIKaIbl

BuyTpenHsist sHeprus u cnocoObl eé
U3MEHEHUS

10

11

Bunae! rerionepenaun
VYpok-koHdpepenuus "HMcnonabzoBanue
TEIUIOBBIX CBOMCTB BEILIECTB U MaTepUaJIOB
B IIeJIsIX dHeprocoepekeHus"




12

13

14

KonnuectBo TeIioTel. Y aenbpHas
TEIUIOEMKOCTD

VYpoxk-uccinenosanue "[IpoBepka runoresbl
JMHEHHON 3aBUCUMOCTH JUIUHBI CTOJIONKA
KUJKOCTU B TEPMOMETPUUYECKOM TpyOKe OT
TemnepaTrypsl"

YpaBHEHHE TEIJIOBOTO OaaHca.

TennooOMeH U TEIIOBOE paBHOBECHE.
3akoH Herorona—Puxmana

15

JlabopaTtopnast pabora "HcciaenoBanue
SIBIICHUS TETUIOOOMEHA IMPU CMETITUBAHUT
XOJIOTHOU U ropsiueit BOAbI"

16

17

18

Pemenue 3amau no reme "TemiooOMeH u
TEIJIOBOE paBHOBecHE"

JlaGopatopHas pabota "OnpezneneHue
KOJINYECTBA TEIUIOTHI, MTOJIy4€HHOT'O BOJIOH
IpHU TETJI000MEHEe ¢ HarpeThiM
METaJUIMYECKUM IIWIHHAPOM"

[InaBnenue u OTBCPJACBAHUC

KPpHUCTATNINYCCKUX BCIICCTB. Y aenbHas
TCIJIOTA IIJIaBJICHUA

19

Pemenue 3aga4d mo reMme "Ilnasienne u
OTBEP/ICBAaHUE KPUCTAIUINYECKHUX TEN"

20

21

JlabopaTtopHnas pabota "Onpeznenenne
YAECIBHOM TEIJIOTHI TUIaBIEHUS JIbaa"
Ypok-uccnenosanue "CpaBHeHue
MIPOIIECCOB IJIABICHUS KPUCTATTUYECKUX




TEJl ¥ Pa3MATYCHHUS TIPH HarpeBaHUN
amopdHbIX Ten"

[TapooOpa3oBaHue U KOHICHCALIUS.

22
Ucnapenue
Kunenue. Y nenpHas Tennora

3 napooOpa3oBaHHsl. 3aBUCUMOCTD
TEMIIEPATYPHI KUTIEHUS OT aTMOC(HEepHOTOo
JaBJICHUS

4 Pemenne 3amag mo Teme
"[TapooOpazoBanue u kuneHue"
VYpok-uccnenosanue "OO0bsiCHEHNE

25 3aBUCHMOCTH TEMIIEPATypbl KUIIEHUS OT 1
naBieHUS"

26 HacpImmeHHbIif 1 HEHACHIIICHHBIN map.
Bnaxnocts BO3ayxa
BuiraxxHOCTB BO311yXa U €€ U3MEPEHHUE.

27 JlaGopaTtopHast pabota "Onpeznenenue 0.5
OTHOCHUTEJIbHON BIAXHOCTH BO3ayXa"

28 Pemenne 3amau mo teme "BiaxkHOoCT"
Pemenue 3ana4 v ananus cutyamuu,

29 CBSI3aHHBIX C SBJICHUSIMU UCIIAPEHUS U
KOHJICHCAIIUH

30 DHeprus TOTUIMBa. Y IeJbHas TEIIoTa
CropaHus

31 [IpuHIMIBI PaOOTHI TETIOBBIX IBUTATENICH

3 [TapoBas TypOuHa. JIBUrarenib
BHYTPEHHETO CrOpaHus

33 KIIJI TenmoBOro aBuraress




Pemenwne 3agau o Teme "KIIJ] TemnoBoro

34 "
JIBUTATEJISI

35 Ypok-koHpepenius "TemioBbie 1BUTaTEIN
Y 3aluTa OKpysXaroieu cpeabl”

36 TenioBble OTEPHU B TEIIOCETSX
3aKOH COXpaHEeHHMsI U IPEBPAICHUS

37 SHEPrUU B MEXaHUYECKUX U TETIOBBIX
nporeccax
[ToaroroBka Kk KOHTPOJIBHOU paboTe Mo

38 teMe "TeruoBble siBneHus. 3meHnenue
arperaTHbIX COCTOSIHMI BemiecTa'
KonTtponsHast padora o Teme "TemmoBbie

39 ABJIeHUs. VI3MeHeHune arperaTHbIxX
COCTOSIHU BeliecTna"

40 DnekTpusanus Tei. [[Ba pona 3apsioB
VYpok-uccnenosanue "HccnegoBanue

41 CHocO0OB pa3INYHbIX BEIIECTB
Ha’3JIeKTPU30BbIBATHCA"

42 B3anmoneiicTBre 3apsoKeHHBIX Tell. 3aKOH
Kynona
Onekrpuueckoe nojie. Hanpspk€HHOCTD

43 anexkTpudeckoro noss. [IpuHnmn
CYTEPIIO3UITUH IJICKTPUUECKHUX MO

44 Hocurenu snekTpuueckux 3apsiioB.
DneMeHTapHbIi 3apsg. CTpoeHune atoma

45 3aK0H COXpaHEHUs AMEKTPUIECKOTO 3apsiaa

46 [IpoBOIHUKH, TUDTIEKTPUKH U

MOJTYTIPOBOIHUKH




Ypok-koHpepeHIus "IIeKTpU3anms B

47 . " 1
MOBCETHEBHOM KU3HU

43 Penrenue 3amad mo teMe "3akoH 1
COXpaHEHHUS IEKTPUUYECKOro 3apsaa’

49 Onexrpuueckui Tok. MlcrouHnku |
AJIEKTPUYECKOTO TOKA
VYpoxk-uccinenosanue "MccnenoBanue

50 JIEUCTBUSI DJIEKTPUUYECKOTO OIS Ha 1
IPOBOAHUKY U TUIIEKTPUKH"

51 DIIEKTPUUYECKUI TOK B METaILJIaX 1

52 DNEKTPUUECKUN TOK B )KUJKOCTSIX U ra3ax 1

53 DJIeKTpUYecKas 1enb 1

54 Cuna Toka. AMnepmerp 1

55 DIIEKTpUUYECKOE HarpskeHue. BonbTmeTp 1
JlabopaTtopHast paborta "COopka u

56 UCIBITaHUE 3JIEKTPUUECKOH 1eNH 1
MOCTOSIHHOTO TOKa"

57 3aBUCHUMOCTH CHJIBI TOKA OT HAMPSKCHMUSL. |
3akon Oma aJig y4acTka 1enu
JlaboparopHnas pabota "Hccrnenoanue

53 3aBUCHMOCTH CUJIbI TOKA, TPOTEKAIOLIETO 1
4yepe3 pe3ucTop, OT HAMPSDKEHUS Ha
PE3UCTOPE U CONMPOTUBIIEHUS pe3ucTopa’

59 DIIEKTPUUYECKOE COMPOTUBIICHUE. 1
VY 1enpHO€E CONPOTUBIICHUE

60 JlaGopaTtopHast pabora "Onpenenenne 1

yII€IBbHOTO CONPOTUBIICHUSI TPOBOJHUKA"




61

62

Pemenue 3amad no treme "IneKTpuueckoe
COIIPOTHUBIICHUE. Y [ICIIBHOE
conpoTusiieHue"

Penrenue 3amaud mo reme "3axkod Oma"

63

64

65

66

IlocnenoBarenbHOE U napaujiCJIbHOC
COCAMHCHUA ITPOBOAHHUKOB

JlaGopaTtopHnas pabota "IIpoBepka npaBuia
CJI0’KEHHsI HANIPSKEHUN ITpU
MOCJIEZI0BATEILHOM COEIMHEHUH JIBYX
pe3uctopos"

Pemienue 3amau mo reme
"TlocnenoBarenbHOE U HapayliebHOE
COEIMHEHUS POBOIHUKOB"

JlaboparopHnas paboTta "IIpoBepka npaBuina

JUISl CUJIBI TOKA MPYU NapajuIeIbHOM
COEIMHEHUH PE3UCTOPOB"

67

Pemenne 3a1a4 Ha IPUMCHCHHUC 3aKOHA
Owma AJId pas3]IndYHOro COCAMHCHUSA
IMPOBOAHUKOB

68

69

70

OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE
WCTOYHMKA TOKa. 3akoH OMa U1 [OJIHOH
LEn

Pemenne 3agau mo teme "OJ1C,
BHYTPEHHEE COIPOTUBIICHNE HCTOYHUKA
ToKa. 3axoH OMa 11 mojHou nenu"

JlaGopatopHas pabota "OnpezneneHue
OJ1C ¥ BHYTpEHHETO CONPOTUBIICHUS
MCTOYHMKA TOKA"




71

72

[TpaBuna Kupxrodga

JlabGopaTtopHas pabota "I[IpoBepka npaBu
Kupxroda"

73

74

75

VYpok-uccnenoBanue "M3ydyeHne BoJIbT-
aAMIIEPHBIX XapaKTePUCTHK HETMHEHHBIX
3JIEMEHTOB"

Pabora anekrpuyeckoro Toka. MOIIHOCTh
AIIEKTPHUYECKOTO TOKA

JlaboparopHas pabota "Onpenenenue
paboThl U MOILITHOCTHU AJIEKTPUYECKOTO
ToKa"

76

3akoH [Ixxoynsa-Jlenua. [lorpedurenu
aNeKTpuYecKoro Toka. Koporkoe
3aMBIKaHUE

77

78

79

80

Vpoxk-koHpepennus "O0bsicHeHUE U
IMPUHIUIT JIGI\/'ICTBI/H[ JOMAalIHUuX
AIIEKTPOHArpeBaTeIbHbIX TPUOOpPOB"

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo
TeMe "DIIEKTPUUECKHE 3aps/bl.
3apsKeHHbIE Tella M UX B3aUMOACHCTBHUS.
[TocTosiHHBIM 27eKTpUYECKUil TOK"

KonTtponbHas pabora o Teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3auMoaercTBus. I1ocTOSHHBIN
3JIEKTPUYECKAN TOK"

[locTosiHHBIE MarHUTHI. MarHuTHOE MOJIE
3eMJIM ¥ €T0 3HauY€HUe AJIs )KM3HU Ha
3emie




VYpoxk-uccienoanue "M3yuenue
MarHUTHOTO TOJIS MOCTOSIHHBIX MarHUTOB

81 py UX 00BETUHEHUH U Pa3/ICICHUN.
Busyanuzanus nosist moCTOSTHHBIX
MarHuToB"

2 OnbIT OpcTeaa. MaroutHoe nose
AIIEKTPUUYECKOTO TOKA
OnbiT AMiiepa. MarHuTHOE 10Ji€ KaTyIIKU

83 ¢ TokoM. [IpuMeHeHue >1eKTpOMarHuToB B
TEXHHUKE

84 Cwita AMriepa u onpeseneHue eé
HaINpaBJICHUS

25 Pemenue 3amau o reme "Cuiia Ammnepa u
omnpezeneHue e€ HarpasieHus"
DJeKTpOJIBUTATENb TOCTOSIHHOTO TOKA.

26 Hcnonb3oBanue 31eKTpoABUrareneil B
TEXHUYECKHUX YCTPOUCTBAX U Ha
TpaHCIIOPTE

87 Bcepoccuiickas npoBepouHas paboTa

88 Bcepoccuiickas mpoBepouHas padboTa
JlaGopatopHas pabota "M3yuenue

89 JIeMCTBUSL MArHUTHOTO TOJISt Ha TPOBOJTHUK
¢ TokoM"

90 VYpok-koHpepennus "[Ipaktuueckoe
IpUMEHEHHE dIEKTpoiBUTraTenen"”

91 JlaGopaTtopHast pabora "KoHcTpynpoBanue

Y U3y4eHHue paboThI AJEKTPOABUTATENS"




92

93

JlaGopaTtopHas padora "U3zmepenne KI1]]
AJIEKTPO/IBUTaTENIbHON YCTaHOBKH"

OnbiTel Papajnesi. 3aKoH

3JICKTPOMArHUTHOM MHIAYKIMU. [IpaBuio
Jlenna

94

Ypok-uccnenosanue "Hccnegopanue
W3MEHEHHUI 3HAUEeHUS M HAPaBJICHUS
MHIYKIMOHHOTO TOKa"

95

96

97

98

Pemenue 3anay no teme "3akoH
AJIIEKTPOMArHUTHOM UHAYKIMU. [IpaBuio
Jlenna"

Onekrporenepatop. CrocoObl MOTyYeHUs
AJIEKTPO3HEPTUU

Ypok-koHpepeHIus "DIeKTpOoCTaHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKA SHEPTUU.
[Tpo6nems! skonoruu. TonauBHBIE
3JIEMEHTBHI U 3JIeKTpoMoOomIn"

KonTpoabHas pabora "DiekTpoMarHuTHbIE
AByeHus"

99

100

101

Pabora ¢ Tekcramu o teme "TemnoBeie
saBieHus"

Pabora ¢ TekcTamu 1o Teme
"DnexTpudeckue 3apsaabl. 3apsHKEHHbIE
TeJla U UX B3aumojencTaue"

PaGora ¢ Tekcrtamu o teme "TlocTOSHHBIN
AIIEKTPUYECKUI TOK"

102

Pabora ¢ Texkcramu no Teme "MarHuTHbIe
SBJICHUS U DJIEKTPOMArHUTHAsI UHYKITHUS"




OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 102 > 225




9 KJIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
MexaHnn4eckoe JBUKEHUE.
1 MarepuanbHas Touka. CriocoOsI 1

OIINCaHusg MCXaHHNYCCKOI'O ABMXKCHUA

Cucrema orcuera. OTHOCUTEIILHOCTD
MECXAaHHUYCCKOI'0O ABUKXCHUS

BeKTopHHe BCJIMYMHBI, OIICPpAIllkHU C

3 BEKTOPaMH, MIPOEKIIMH BEKTOPOB !

4 Panuyc-BekTop MarepraibHON TOUKH, |
IIEpEMEIEHUE HA IIIOCKOCTH

5 PaBHOMEpHOE IpsIMOJIMHEWHOE |
JBUKECHHE

6 Pemenue 3ana4 no teme "PaBHOMEpHOE |
MPSIMOJIMHENHOE ABMKEHHE"
HepaBHoMepHOE NpsIMOIUHENHOE

7 nBuxkenue. CpeaHsisi © MTHOBEHHAs |
CKOpPOCTb T€JIa P HEPAaBHOMEPHOM
JBUKECHUU
JlabopaTtopHas pabota "OnpeneneHue

g CpEIHEH CKOPOCTH CKOIBKEHHS OpycKa 1 |

WJTU ABUKEHUS IIApHUKa TI0 HAKJIOHHON
I0CKOCTH"




10

PaBHOYCKOpEHHOE NPAMOJIUHEITHOE
JBH>KEHUE. Y CKOPEHUE

CKopocTh paBHOYCKOPEHHOTO

MPSAMOJIMHEHHOTO ABMKEeHHS. ["paduk
CKOpPOCTH

11

Pemenue 3anau no teme "CkopocTthb
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JBUKEHUS"

12

13

14

[lepemerienue npu paBHOYCKOPEHHOM
MPSIMOJIMHEITHOM JBUKEHUU

Jlaboparopnas pabota "Onpenenenue
YCKOPEHUS Telia PH PaBHOYCKOPEHHOM
NBIDKEHHUH 110 HAKJIOHHOM IIOCKOCTH"

Pemenue 3amau o reme "IlepemeniecHue
IIPU PABHOYCKOPEHHOM NPSIMOJIUHEHHOM
NIBHOKeHUN"

15

JlabopaTtopHas pabota "HccienoBanue
3aBHCHUMOCTH ITYTH OT BPEMEHU TIpU
PaBHOYCKOPEHHOM JIBM)KEHUH 0e3
Ha4yaJbHOM ckopocTu"

16

I'padnueckas unTEpHIpeTaLIns
YCKOpPEHUS1, CKOPOCTH, TPONUJIEHHOTO
MyTH U TIepPEMEIICHUS [T
MPSIMOJIMHENHOTO JBUKEHUS

17

Pemenue 3anay no teme "I'padpuueckas
MHTEpIIpEeTaIHs YCKOPEHHUS, CKOPOCTH,
MIPONUJICHHOTO MYTH U EPEMEIICHUS [Tt
MPSIMOJIMHENHOTO ABMKEeHUS"




YckopeHnue cBOOOIHOTO TaICHUS.

18
Onpitel I'anmunes
19 Pemenue 3agad no reme "Yckopenue
CcBOOOIHOTO ITageHus"
BIDKCHHE TeJ1a, OPOIIICHHOTO IO YIJIOM
20
K TOPU30HTY
Pemenne 3agau o teme "JIBkeHHE
21 Tena, OPOIIEHHOTO MO YTIIIOM K
rOpU30HTY"
Jlabopartophnast pabora "HccienoBanue
22 JBUKEHHSI TeJia, OPOIIEHHOTO IO YTIIIOM
K TOpU30HTY"
Pemenue 3agau mo teme "JIBrkeHUe 1Mo
23 JEHCTBHEM YCKOPEHHUs CBOOOIHOTO
nageHus"
24 JIBrKEHHE 110 OKPYKHOCTH
’5 JInHeliHas U yrioBas CKOPOCTb, IIEPUOL
Y 4acToTa
26 CKOpOCTh U YyCKOPEHUE TIPHU ABUKEHUU
10 OKPYKHOCTH
7 Pemenue 3agaq mo treme "J[BrmkeHue mo
OKpy>XHOCTH"
Ypok-koHpepeHnus "Pacnio3HaBaHue u
28 NpUOIHKEHHOE OMTMCaHUE PAa3TUYHBIX
BHUIOB MEXaHUYECKOTO JIBH)KEHUS"
[ToaroroBka K KOHTPOJIBHOM pabOTE MO
29 Teme "MexaHn4yecKkoe IBUKEHUE U

coco0kbl ero ornucanus"




KouTponbhas pabota no teme

30 "MexaHUUYEeCKO€e IBUKEHUE U CIIOCOOBI
ero onucaxus"

31 [TepBriii 3akoH HetoTOHA. BEKTOpP CHIIBI

1 Bropoii 3akoH HeroToHa.
PaBHOpelicTByrOIIAs cHita

1 Tperuii 3akon Herorona. Cynepno3unus
cuIl

34 Cuna ynpyroctu. 3akoH ['yka

35 Pemenue 3anay no teme "Cuna
ynpyroctu"
Jlaboparopnas pabota "HccrnenoBanue

36 3aBHCHUMOCTH CHJIBI YIIPYTOCTH,
BO3HUKAIOIIEH B MIPYKHUHE, OT CTENICHU
nepopMaluu NpyKUHbI"

37 Cuna tpenus. Koagduunent tpenus

18 JlabopaTtopHas pabota "OnpeneneHue
Kod(purmenTa TpeHHs CKOIBKEHUS"
JlaGopatopHnas pabora "HccnenoBanue

39 3aBHUCHUMOCTH CHJIbI TPEHUSI CKOJIbKECHHUS
OT CHJIbI HOPMAJILHOTO JIaBJICHUS "

40 JIBM>KEHME TeI 110 OKPYKHOCTH 1101
JEMCTBHEM HECKOJIBKUX CUJI

41 3akoH bepHyum u nogbEMHas cuiia
KpbLia
VYpoxk-koHpepenuus "CoBpeMeHHbIE

42 JIETaTENbHBIE alnapaTel, CyJa Ha

MOABOAHBIX KPBUIbAX, AHTUKPBIIO Ha




CKOPOCTHBIX aBTOMOOWJISIX. J[BroKeHHE
1oe3/1a Ha MarHUTHOM mojyike"

Cuia TSOKeCTH U 3aKOH BCEMHPHOI'O

43
TATOTEHUS

m JIBU>KEHME TEJ BOKPYT TPAaBUTALMOHHOTO
ueHTpa. IlepBast kocMuyeckasi CKOpOCTb

45 HeBecoMocTh 1 neperpysku

46 PaBHOBeCHE MaTEepUAIIBHON TOYKHU.
AOGCOIIOTHO TBEPAOE TEIO

47 MowmenT cuisl. [IpaBuino MOMEHTOB

43 VYpoxk-uccienopanue "OnpeneneHue
LIEHTpA TSHKECTH Pa3IMYHbIX Ten"
Nmnynsc Tena. 3menenne uMmiyinsca.

49 NmMnynsc cunbl. YIpyroe u Heynpyroe
B3aUMOJENCTBUE

50 3aKOHbI U3MEHEHUS U COXPaHEHUS
HUMITyJIbCa

51 PeaktuBHOE nBHXKEHUE
Pemenue 3ana4 no teme "3akoH

52 COXpaHEHUs NMITylbca. PeakTuBHOE
nBIOKeHne"

53 Mexannueckasi paboTa U MOIITHOCTb

54 PaboTa cuibl TsKecTH, CUJIbl YIPYTrocTd
U CWJIbI TPEHUS
JlabopaTtopHas pabota "Onpenenenue

55 paboThI CUIIBI TPEHUS TPU PAaBHOMEPHOM

JBUKEHHUH TeJa M0 TOPU30HTAIBHON
MOBEPXHOCTH"




56

57

CBs13b HEpruu U paboTh

Jlaboparopuas pabota "Onpenencaue
paboThI CUJIBI YIIPYTOCTH TIPH MOIbEME

Irpys3a ¢ UCIIOJIb30BaAHUEM HEIIOABHUIKHOI'O

U IIOABMKHOTO OJIOKOB"

58

59

60

ITorenumanpHas sHEpPrust

Kunernueckas sneprusi. Teopema o
KMHETUYECKOU SHEPIUU

3aKOH U3MEHEHHUS U COXpaHCHHA
MEXaHUYeCKOM OHCPI'un

61

Pemrenne 3agad mo reme "3aKOHBI

HU3MCHCHUSA U COXPAHCHUA MEXaHHUYECKOI

sHeprun”

62

63

64

[ToaroroBka K KOHTPOJILHOM paboTE MO
TeMme "B3aumoenicTBre TeI. 3aKOHBI
coxpaHeHus"

KonTponbnas pabota mo Teme
"B3zanMoaeicTBHE TE. 3aKOHEI
coxpaHeHus"

KonebarenbHoe nBuxenue. OCHOBHBIE
XapaKTePUCTUKH KOJIeOaHU: epuo,
4acToTa, aMIUIUTY1a

65

MareMaTnyeckuil 1 py>KUHHBIA
MasTHHuKHU. JlabopaTopHas pabora
"HccnenoBanue 3aBUCUMOCTH IIEpUOAA
KosieOaHUH TPy3a Ha HUTH OT JUIMHBI
HUTH"

0.5




JlabGopaTtopHas pabora "HccienoBanue

66 3aBHCUMOCTH TEpHO/a KOJIeOaHui
IIPYKUHHOT'O MasiTHUKA OT Macchl rpy3a”

67 I"apmoHnueckue KojiebaHus

68 Jlaboparopuas pabota "U3mepenune
YCKOpEHHs: CBOOOHOTO TaieHUs"

69 3aryxatomue KojiebaHus. BeiHyk1eHHbIE
KoJyiebanus. Pesonanc

70 [IpeBparenue sHepruu Npu
KoJe0aTeIbHOM ABMKCHUU
VYpok-uccnenosanue "lIpoBepka

71 HE3aBHCHUMOCTH IIepUOJIa KOJIeOaHUit
rpy3a, MOJBEIICHHOTO K JICHTE, OT MacChl
rpy3a"

7 MexaHW4decKre BOJIHBI: POJIOJILHBIC U
MOTICPEYHBIE

7 CaoiicTBa MexaHn4Yeckux BoiH. [lnHa
BOJIHBI 1 CKOPOCTH €€ paciipoCTpaHeHus
Ypok-uccnenosanue "Habmonenue

74 uHTepdepeHu 1 TudpaKiiuy BOJIH Ha
MMOBEPXHOCTU BOJBI"
VYpok-koHpepenuus "Mexannyeckue

75 BOJIHBI B TBEPAOM Tele. CelicMUYecKue
BOJTHBI"

76 3Byk. PacnipoctpaHenue u oTpaxeHue
3ByKa

77 Pemrenue 3ampau no reme "3ByK"




78

79

80

VYpok-uccienoBanue
"DKCHepUMEHTAIbHOE OIPEIEICHHE
r'paHull 4aCTOThI CJIIBIIIUMBIX 3BYKOBBIX
KoseOaHuit"

I'poMKOCTb 3ByKa U BBICOTA TOHA.
AKYCTHYECKUH PE30HAHC.
Ypok-uccnenoanue "Habmonenue u
00BsICHEHNE aKyCTUYECKOT0 pe3oHaHca"

81

82

83

Wudpa3syk u ynprpa3Byk. Konpepenmus
"Ucnons3oBanue yiabTpa3ByKa B
COBPEMEHHBIX TEXHOJIOTUSIX"
DNEeKTPOMarHuTHOE MOJIe U

QJICKTPOMArdHMuTHBIC BOJIHBL

CpoiicTBa QJICKTPOMAriuTHLIX BOJIH

84

Ypok-koupepennus "llkana
AJIEKTPOMArHUTHBIX BOJIH.
Hcnonbs3oBanue 3eKTPOMarHUTHBIX
BOJIH JIJISI COTOBOM CBSI3U. PamponokaIims.
Kocmuueckas cBsi3b "

85

86

87

Pemenue 3agad Ha onpeneneHue
YaCTOTHI U TJIMHBI BHGKTpOMaFHI/ITHOfI
BOJIHBI

DneKTpoMarHuTHasi IpUpoa CBeTa.
CxopocTh cBeTa

BosiHOBBIE CBOlICTBaA CBETA:
uHTephepeHus U AudpaKus




Hy‘ICBaH MOJCJIb CBE€TA U

88 reoMeTpuyeckas ontuka. Mictounuku
cBeTa

29 [IpsimonnHeHOE pacipoCTpaHEHUE
ceera. 3armenus ConHua u JIyHsl

90 3akoH oTtpaxxeHus cBerta. [Imockoe
3epKajio

01 [TocTpoenue nzobOpaxeHu,
c(hOPMHUPOBAHHBIX 3€PKATIOM
[Ipenomnienue cBeta. 3aK0oH

92 npenomiieHus cBeta. [lonHoe oTpaxkeHue
CBeTa.

Jlaboparopuas padota "Hccienopanne

03 3aBHCHMOCTH YTJa IPEJIOMIICHUS OT yriia
MaJIeHHs] CBETOBOTO JIyua Ha TPaHUIe
«BO3JLyX-CTEKIO»"

94 VYpok-uccnenosanue "AHanus u
00BsICHEHNE ONTHYECKOI0 Mupaxka"
Ypok-koHpepennus "Mcnonp3oBanue

95 MIOJIHOTO BHYTPEHHETO OTPaXKECHUSI:
CBETOBO/IbI, OIITHKOBOJIOKOHHASI CBSI3b"

96 JIunza, xox mydeil B TuH3E

97 dopMyta TOHKOU JTUH3BI
JlaGopatopHnas pabota "Onpeznenenue

98 (hOKYCHOTO pPacCTOSIHUS U ONTHYECKOM
CHUJIBI COOMpArOIIEH JTUH3HI"

99 [Tonydenne n300paxxeHuii ¢ TOMOIIIBIO

coOuparolel U paccenBaIOIICH TUH3




100

101

Ypok-koudepennus "TlpuHImn
JEHCTBHS ONTUYECKUX PUOOPOB
(MuEKpockom, Tenecko, oToarmapar)"
I'ma3 kak ontuyeckas cucremMa.
brnuzopykocTh U 1anbHO30PKOCTh

102

Paznoxxenue 6emoro cBera B CIEKT.
OnsiTel HetoTona. Croxenne
CIICKTPaJIbHBIX I[BETOB. Jlucmepcus cBeTa

103

Ypok-npaktukyMm "Habnogenue u
00BSICHEHUE OTIBITOB IO PA3TIOKEHHIO
6emnoro cera B criekTp. [lomyuenue
0eJoro mBeTa MpH CI0KEHUH IIBETOB"

104

105

106

Omnsitel Pe3epdopnaa u ruranerapHas
MOJIENIb aTOMa

IToctynatel bopa. Moneins aroma bopa.
Hcnyckanue U MOIIOLIEHUE CBETa
aTOMOM.

KBanTe1. JInHElHUaThIe CIIEKTPHI

107

108

109

VYpok-npaktuky™m "Habmtonenue
CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
U3JTy4eHUs U UCIycKaHus"

PagnoaktuBHOCTH. Anb(da-, 6eta- u
raMMa-Hu3J1ydeHust

Crpoenue atomHOro siipa. Hykinonnas
MO/IeJIb AaTOMHOT'O siipa

110
111

PannoaktuBHbIe peBpanieHus. Mzoromnsl

Ilepuon nonypacnana




112

113

114

Ypok-koudepennus "Jleiictue
PaINOAKTUBHBIX U3JTy4YEHUN HA HKUBbBIC
OpraHMU3Mbl. 3alUTa OT PaAMOAKTUBHOIO
n3nyuyeHus"

SAnepHple peakiuu. 3aKOHBI COXPAHCHHS
3apsJI0BOTO U MacCOBOTO YHCEI
DHeprusi CBA3U aTOMHBIX sifiep. CBsi3b
MacChl ¥ DJHEPTUU

115

116

117

Pemenue 3amau o reme "Snepueie
peakuuu. JHeprus cBsizu"

Peakuuu cunTe3a U n1eneHus saep.
Hctrounuku sHeprun CosiHIa U 3BE3]T
Ypok-koupepenmus "SAnepuas
SHEpPreTHKa. JKOJIOrHUeCKHUe MpooIeMbl
SAIEPHON PHEPIETUKH "

118

[ToaroroBka Kk KOHTPOJIBHOM paboTe MO
Teme "Konebauus u BoiHbl. CBETOBEIE U
KBAHTOBBIE BICHUSA"

119

120

121

KonTponbHas pabota mo Teme
"Kosnebdauus u BOJIHBI. CBETOBBIE U
KBAHTOBBIE SABICHUS"

Pemrenue pacueTHbIX IO TEME
"MexaHH4ecKoe IBHKeHUE"

Pemrenue pacueTHBIX M Ka4YECTBEHHBIX
3asay o teme "B3aumMonericteue ten"

122

Perrenne pacueTHBIX U Ka4eCTBEHHBIX
3a/1a4 1o TeMe "3aKOHbI COXpaHEHHS
SHEPrUM U UMITysbca"




JlaGopaTopHbIie pabOTHI IO TEME

123 " "
MexaHuueckoe OBIKECHHE
124 JlaGopaTopHbIie pabOTHI IO TEME
"BzaumonerictBue ten"
125 JlaboparopHbie pabOTHI 110 TEME
"IIpocTeie MexaHU3MBI"
126 Pemenue pacueTHBIX M Ka4ECTBEHHBIX
3aja4 o reme "Tennossle nponeccs”
127 Pemrenue pacueTHBIX M KAYECTBEHHBIX
3azad4 1o reMme "BiaaxxHocTs"
Perrenue pacueTHBIX M KAYECTBEHHBIX
128 3agad o teMe "KIIJ] TermioBeIx
it
nBurareiein”
Pemrenue pacueTHBIX M KAYECTBEHHBIX
129 3a7a4 1o TeMe "3aKOHBI IIOCTOSIHHOI'O
TOKa"
Pemennie pacueTHBIX U Ka4€CTBEHHBIX
130 3agad mo teme "KIIJ]
ANEKTPOYCTaHOBOK"
131 JlaGopaTopHble paboThI 110 TeMe "3aKOHBI
MOCTOSIHHOT'O TOKa"
132 JlabopaTopHbIie pabOTHI IO TEME
"CBeTOBELI€ aBiIeHUS"
Pabora ¢ Texctamu o Teme "3aKOHBI
133
COXpaHEHHUs B MEXaHUKe"
134 Pabora ¢ Texctamu no teme "Kosebauus

U BOJIHBI"




Pabora ¢ Tekcramu o teMme "CBeTOBEIE

135 | 1
SIBJICHUS
136 Pabora ¢ Tekcramu no teme "KBanrosas |
u siaepHas ¢puzuka"
OBIIEE KOJIMYECTBO YACOB I10 136 45

I[TPOTPAMME




ITPOBEPAEMBIE IIPE/IMETHBIE PE3YJbBTATBI OCBOEHUA
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

7 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

IIpoBepsiemMble MpeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111€ero 00pa30BaHUsA

HCII0JIB30BATh M3YUYCHHBIC ITIOHATUSA

pasinuyaTh ABJICHMS 110 OIMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE

1.3

1.4

pacrio3HaBaTh TPOSIBICHHE M3YyYCHHBIX (DU3MYECKMX SBICHHHA B
OKpY’KaloIleM MHpe, B TOM 4ucie GU3NYEeCKUe sIBICHUS B MIPUpOJE, U
3TOM MEpPEeBOAUTh NPAKTUYECKYIO 3ajadyy B Y4eOHYI0, BBLIEIATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKK) (PU3HUECKUX SBICHUMN

OIUCHIBATh W3YYEHHBIE CBOMCTBA TeJ U (PU3HUECKUE SBICHUS, UCTIOIb3YS
¢usznueckue BEIWYMHBI, I[PU OMNHMCAHUU TPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCII0JIb3YEMbIX BEJIMUNH, UX 0003HAUYEHUS U €AUHULIbI
(Gu3NYeCKUX BEIUYMH, HAXOIUTh (OPMYIIbI, CBS3BIBAIONIME JTaHHYIO
(Gu3MYecKyr0 BEIMYMHY C JAPYTUMH BEIMYMHAMHU, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEHN (PU3NUECKUX BETUUNH

1.5

XapaKTepU30BaTh CBOWCTBA TeJ, (U3HYECKUE SBICHUS W TPOIIECCHI,
WCIIONIb3ysl M3YYEHHbIE 3aKOHbI, IIPU ITOM JaBaTh CIIOBECHYIO
(GhOpMyYITUPOBKY 3aKOHA U 3aMKMCHIBATh €70 MATEMATHYECKOE BBIPAKEHUE

1.6

1.7

OOBSCHATH (PU3NUECKUE ABJICHUS, IPOLIECCHl M CBOMCTBA TEJ, B TOM YHCIIE
U B KOHTEKCTE CHUTYyallMil NPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa:
BBISIBIISATh IPUYMHHO-CIIE/ICTBEHHBIE CBS3H, CTPOUTH O0OBsICHEHHE U3 1 — 2
JIOTUYECKUX I1aroB ¢ OMopoil Ha 1 — 2 U3y4eHHBIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

pemats pacuéTHble 3a7aud B | — 2 NEHCTBUS, MCHOJb3Ysl 3aKOHBI U
dbopmymbl, CBsI3bIBaOMNE (DU3NUECKUE BEIWYMHBI: HA OCHOBE aHAIM3a
YCIIOBHS 3a/J1aui 3alIUCBIBATh KPAaTKOE YCIOBHE, MOACTABIATh (pU3nyecKue
BEJIMYMHBI B (OPMYINIBI U TPOBOAUTH PAaCUETHI, HAXOJUTh CIIPABOUYHBIE
JTaHHbIe, HEOOXOMMBbIE IS PEeLIeHU 3a/1a4, OLCHUBATh PEATUCTUYHOCTD
MOJIy4eHHOU (pU3NUeCKON BEeTMUUHBI

1.8

pacrno3HaBaTh NPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh IPH MOMOUIH
(U3UUECKUX METO/I0B, B OIIMCAaHUH HCCIIeI0OBAHUS BBLICTSATH POBEPSEMOe
NpenoyiokeHne  (Tumoresy),  pasnuyaTb U MHTEPIPETHPOBATH
MOJTyYEeHHBIN pe3yabTaT, HaXOAUTh OIIMOKHU B XOJI€ OIIBITA, 1€7aTh BHIBOIBI
TI0 €ro pe3yJbTaTaM

1.9

NPOBOANUTH OMBITHI 10 HAOMIONEHHIO (HU3MYECKUX SBICHUH WM
buznueckux CBOICTB TeN: dbopmynupoBaTh IIPOBEPSIEMbBIE
NpPEANONIOKEHUS,,  cOOMpaTh  YCTaHOBKY M3  HPEAJIOKEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0/ OMbITa U (OPMYIUPOBATH BHIBOJIBI

1.10

BBITIONHATH TPSMBbIE HM3MEPEHHUS C HCIIOJIb30BAHUEM AaHAJOTOBBIX U
nupoBbIX TPUOOPOB, 3aMUCHIBaTh TOKa3aHHWS TPHUOOPOB C YUYETOM
3aJJaHHOM a0COTIOTHOM MOTPEIIHOCTH U3MEPEHUN




1.11

IIPOBOJIUTH UCCIICIOBAHHIE 3aBUCIMOCTH OJTHON (PM3UUECKOM BEIIUYUHBI OT
JpPYrol C HCHOJb30BAHMEM IPAMBIX HW3MEPEHMM, Yy4acTBOBAaTb B
IUIAHUPOBAaHUM  y4eOHOTO HCCIIEOBaHUS, COOMpaTb YCTAaHOBKY U
BBINOJIHATh U3MEPEHHUs, CIenysl NPEUIOKEHHOMY IUIaHy, (UMKCHUpPOBATh
pe3ysbTaThl MOJTYYEHHOW 3aBUCHUMOCTH (U3UYECKUX BEIWYMH B BHUJC
IPEUIOKEHHBIX TaOJIUI U IpaMKOB, JI€JIaTh BBIBOJBI MO pe3yJbTaTaM
UCCIICJOBAHMUS

1.12

1.13

IPOBOJIUTH KOCBEHHBIC U3MEpEHUS (U3NYECKUX BEIUYMH, CIEHYS
MPEJIOKEHHOW MHCTPYKIUHU: TPU BBITOJHEHUU H3MEPEHUN CcOOUpaTh
AKCIIEPUMEHTAJIbHYIO YCTAaHOBKY M BBIYMCIATH 3HAYEHHE HCKOMOM
BEJINYUHBI

cOOJIIOIaTh TIPAaBUJIA TEXHUKHU O€30MaCHOCTH IIPpU paboTe C J1abopaTOpHBIM
000py1I0BaHHEM

1.14

YKa3bIBaTh MPUHLMIIBI ACUCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapaKTepu30BaTh IPUHIMIBI JEHCTBUA M3YYEHHBIX NPUOOPOB U
TEXHUYECKUX YCTPOWUCTB C IIOMOIIBIO UX ONHCAHUS, UCIIONb3Ys 3HAHUS O
CBOWCTBaX (PM3UYECKUX SIBICHUI U HE0OXOAUMBIE (pU3HUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

1.16

1.17

NPUBOJUTh  MPUMEPbl  (HAXOAWUTh HHGOpMAIMIO O  IPUMEpPax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (U3WYECKUX 3HAHUN B TOBCEIHEBHOM
JKU3HM I oOecrieueHus: 0€30MMacHOCTH MpU OOpaIieH!uu ¢ TprudopamMu u
TEXHUYECKUMH YCTPOWCTBAMH, COXPAHCHHS 370POBbS M COOJIOICHUS
HOPM DKOJIOTUYECKOTO MOBECHHSI B OKPY>KaIOIIeH cpezie

OCYIIECTBIISITh OTOOpP HMCTOYHMKOB HH(popmanmu B cetu VHTepHET B
COOTBCTCTBUH C 3aJIaHHBIM ITOMCKOBBIM 3alIpOCOM, Ha OCHOBC UMCIOIIUXCA
3HAaHUW M TNyTEM CpPAaBHEHMS PA3JIMYHBIX HCTOYHUKOB BBIIEIATH
nH(pOpMaIKI0, KOTOpas SBISETCS MNPOTUBOPECYMBOUIIM MOXKET OBIThH
HEJIOCTOBEPHOU

MCIIOJIb30BaTh MPH BBINOJHEHUN YU4EOHBIX 3aJaHU HAYYHOMOMYJISIPHYIO
TUTEpaTypy  (PU3NYECKOro COACpX aHWS, CIPABOYHBIC MaTepHAIbI,
pecypcbl cetu HTepHeT, BIafeTh NpuéMaMu KOHCIIEKTUPOBAHUSI TEKCTA,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO

1.18

1.19

co3/aBaTh COOCTBEHHbIE KPATKHE MUCbMEHHBIE U YCTHBIE COOOIIEHMS Ha
OCHOBE 2 — 3 UCTOUHMKOB MH(opMaIuK (pru3nyecKoro cogepkanusi, B TOM
yycie MyOIUYHO JIeNaTh KpaTKUe COOOIIEHUs O pe3yibTaTax MpPOEKTOB
WIA Y4eOHBIX HCCIENOBaHUM, IpPH 3TOM TPAMOTHO HCIOIB30BATh
M3YYEHHBbI MOHATHHMHBIN ammapar Kypca (U3MKH, COINPOBOXKIAThH
BBICTYILICHHE [IPE3CHTALNEN

IIpU BBIITOJHCHUHN y‘le6HLIX IIPOCKTOB H I/ICCJ'IGJIOBaHI/Iﬁ pacnupeacisaTb
0053aHHOCTH B rpymnmne€ B COOTBETCTBHMU C IIOCTABJICHHBIMH 3aJadaMH,
CICAUTh 3a BbIIIOJIHCHHCM IlJIaHa I[CﬁCTBHfI, aICKBATHO OILCHUBATb
COOCTBEHHEIH BKJIaJ B JCATCIIBHOCTD T'pYIIIIEI, BBICTpanBaTh
KOMMYHHKAaTHBHOC B33PIMO,II€I>1CTBPIC, YUUTBIBAA MHCHHEC OKPYXXAIOIIUX

8 KUIACC




Kox
NpoBepPsieMOro
pe3yJbTara

1.1

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHuUsA

HCIIOJIB30BaTh IOHATHA

1.2

1.3

pa3jindaThb ABJICHHA 110 OIIMCAHHIO UX XapPaKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, AECMOHCTPUPYIOIIUX JaHHOC (bHSPI“ICCKOC SIBJICHUC

pacrmo3HaBaTh MpPOSBICHUE HW3YYCHHBIX (DU3UYECKUX SBICHUH B
OKPYXKAIoIIeM MHUpPE, B TOM YHCIIe (U3NUYECKUE SIBJICHUS B TIPUPOJIEC, TIPU
3TOM TEpPEeBOAUTHh NPAKTHUECKYIO0 3aJadyy B Y4eOHYIO, BBIACISATH
CYIIIECTBEHHBIC CBOMCTBA (MIpU3HAKK) GUINUCCKUX SIBICHUN

1.4

1.5

1.6

OIHCHIBATh M3YYEHHBIC CBOMCTBA TEIl U (PU3HUECKUE SIBICHUS, UCIIOIB3YS
¢u3nyeckue BEIMYUHBI, INPU OMNHUCAHUM [PABWIBHO TPaKTOBaTh
(¢u3NYECKUN CMBICI UCHOJIb3YEMBIX BEJIUYMH, O0O3HAUEHUS U €IUHMIIBI
(Gu3nYecKux BEJIMYMH, HAXOIUTh (OPMYJIbI, CBS3BIBAIOLIME JaHHYIO
(Gu3MYeCKyr0 BEIMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/I?»I/I‘IGCKI/IC SABJICHUA MW IIPOLCCCHI,
HCIIOJIB3YsA HU3Y4YCHHBIC 3aKOHbI, TIIpH 3TOM JaBaTb CJIIOBECHYIO
Q)OpMYHI/IpOBKy 3dKOHA 1 3allMChIBATh €T'0 MaTCMATHYCCKOC BbIPAKCHUC

OOBSICHATH (PU3UUECKUE TMPOIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B
KOHTEKCTE CUTyalluil IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbISABIIATh
IPUYMUHHO-CJIE/ICTBEHHbIE CBSA3H, CTPOUTh OObsiCHEHHME u3 1 — 2
JIOTMYECKUX IIAroB € MOMOUIbIO 1 — 2 U3yYeHHBIX CBOMCTBA (PU3UUECKUX
SBJICHUHN, PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

1.8

pemate pacu€THble 3a7ayd B 2 — 3 JEHCTBUS, HCHOJIb3Ys 3aKOHBI U
(dbopMyIbl, CBs3bIBalOIIME (U3MUECKUE BEIMUYMHBI: HA OCHOBE aHaln3a
YCIOBHUs 3aJayd 3allUChIBaTh KPATKOE YCIIOBHUE, BBIABIATH HENOCTATOK
JAHHBIX JUId pelleHus 3aJa4yd, BbIOMpAaTh 3aKOHbI M (OPMYIBI,
HeoOXoauMble UIsl €€ pelleHMs, MPOBOJUTh pacuéTbl U CpPaBHUBATH
NOJy4eHHOE 3HaYeHHEe (PU3NUECKOM BETMUMHBI C U3BECTHBIMU IaHHBIMU

paciio3HaBaThb HpO6J’ICMH, KOTOPBIC MOXHO pCeIINTh IIpH MTOMOIIU
(1)I/I3I/I'—ICCKI/IX MCTOJOB, MCIIOJIB3Yys OIMMNCAHUE HCCICAOBAHUA, BBIACIIATH
MMPOBEPACMOC IMPCAIIOJIOKCHUC, OHLOCHHUBATH TIPABUIIBHOCTL IIOPAAKa
IMPOBEACHUA UCCICA0OBAaHMA, ACJIaTh BBIBOIBI

1.9

1.10

1.11

IPOBOAMTH ONBITHI 1O HAOMIOJAEHHIO (U3NYECKUX SIBJICHUN WK
buznueckux CBOICTB TEJ: ¢bopmynupoBaTh IIPOBEpsiEMbBIE
MIPEIIOJIOKEHHUS, coOupath  yCTaHOBKY M3  HPEIJIOKEHHOIO
000pyI0BaHUs, ONUCHIBATh X0/ ONBITA U (HOPMYIUPOBATH BBIBOIBI

BBIIIOJIHATh ~ MPSIMBIE  M3MEPEHUST C HCIIOJb30BAHUEM  AaHAJIOTOBBIX
MpUOOPOB M JATYMKOB (PU3NUECKUX BEITUYHH, CPABHUBATH PE3YyIbTaThI
U3MEpEeHUi ¢ yuéTOM 3a/IaHHOM a0COIFOTHOM MOTPEITHOCTH

MIPOBOAMTD UCCIIEIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
Jpyro ¢ HCIOJIB30BAHMEM TMPSAMBIX HU3MEpPEHUN: IIaHUPOBATH
HCCIIEIOBaHKUE, COOMpATh YCTAHOBKY M BBINOJHSATH MU3MEPEHHUs, CIeAys
MPeJIOKEHHOMY — TUIaHy, (DUKCHpPOBaTh Pe3yldbTaThl  MOTYYCHHOU
3aBHCHMOCTH B BUi€ TaOIHI ¥ rpaUKOB, I€TaTh BEIBOBI IO pe3yIbTaTaM
UCCIIEI0BAHUS




1.12

MIPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3UYECCKUX BEIMYWH: TUIAHUPOBATH
U3MEpEeHUs, CcoOupaTh HSKCHEPUMEHTAIBbHYI0  YCTaHOBKY, CIeays
MPEAJIOKEHHON MHCTPYKIIUU, U BEIYUCIIATHh 3HAUCHUE BEJIMUUHbI

1.13

1.14

co0II01aTh TPaBUJIa TEXHUKHU 0€30MacHOCTH pU paboTe ¢ 1abopaTopHbIM
00opyIoBaHHEM

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUUYECKHUX YCTPOUCTB C ONOPOM HA UX ONHCAHUS, UCIOJIB3YSl 3HAHUS O
cBOiicTBax (U3MYECKUX SBJICHUH H HeoOXoauMmble (U3HUECKUE
3aKOHOMEPHOCTH

1.15

pacno3HaBaTb MPOCTBIC TCXHUYCCKUC yCTpOfICTBa U HU3MCPUTCIIbHBIC
npuOOpbl MO CXEeMaM U CXEMAaTHYHBIM PUCYHKaM, COCTaBISITh CXEMbI
ANEKTPUYECKUX [LEeNed C TMOCIEIO0BATEIbHBIM H  IapajuleibHbIM
COCTMHEHUEM AJIEMEHTOB, Pa3jinyasi yCIOBHbIE 0003HAUYEHHUS JIEMEHTOB
AIEKTPUYECKUX LETIECH

1.16

1.17

OPUBOANUTH  TNPUMEPHl  (HAXOAWTh HMHGOPMAIMIO O  IPUMEPaAX)
IPAaKTUYECKOI'0 HCMOJIb30BaHUS (U3NYECKUX 3HAHUM B IOBCEIHEBHOU
KHU3HH U151 oOecrieueHus: 6e30MacHOCTH TpU 0OpaIeHnu ¢ npudopamMu
TEXHUYECKMMHU YCTPOICTBaMHU, COXpPAHEHHUs 30POBbS U COOJIIOJICHUS
HOPM DKOJIOTHYECKOTO MOBEICHMSI B OKPYKAIOLIEH cpezie

OCYILECTBIIATh MOUCK MH(POpPMALUU (PU3HMUECKOTO COJACpkaHUS B CETU
HMHTepHeT, Ha OCHOBE UMEIOIIMUXCA 3HAaHUM M IIYTEM CPaBHEHUs
JIOTIOJTHUTENBHBIX ~MCTOYHUKOB  BBIACNATh HMHGPOPMALMIO, KOTOpas
SBJIIETCS IPOTUBOPEUMBON MJIM MOKET OBITH HEJJOCTOBEPHOM

1.18

1.19

MCIIOJIb30BAaTh MPU BHIIOJHEHUH YYEOHBIX 3aJJaHUI HAyYHO-TIONYJISPHYIO
auTepatypy  (pU3MUYECKOro COJepXkKaHHs, CIPaBOYHBIE MaTepUabl,
pecypcehl cetn MHTEpHET; BiaseTh npuémMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusl HHGOPMAIMK U3 OTHOW 3HAKOBOW CHCTEMBI B IPYT'YIO

co37aBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpPaTKHWE YCTHBIE COOOIICHUS,
0000mass uHGOPMANMIO W3 HECKOJbKMX HWCTOYHUKOB (PU3UUECKOTO
COJIep)KaHUs, B TOM 4YHCIE TMYOIUYHO TPEACTABIATH PE3YIbTATHI
MIPOSKTHOM WIIM UCCIICIOBATEIBCKOMN JEATEeIbHOCTH, TIPU ITOM I'PAMOTHO
UCIIONIb30BAaTh W3YYCHHBIH TOHSATHMHBIN ammapaT Kypca (QHU3UKH,
COIIPOBOXKAATh BBICTYIIJICHUE npe3eHTau1/1e17I

1.20

IIpyU BBINTOJIHCHUHN y‘IG6HBIX IMPOCKTOB H I/ICCHG}IOB&HI/Iﬁ (1)H31/I‘-IGCKI/IX
mponeccoB pacnpeaciaTb 0053aHHOCTH B Tpymnmne B COOTBCTCTBHU C
IIOCTAaBJICHHBIMU 3aJjladyaMU, CJICAUTH 3a BBIIIOJIHCHUEM IIJIaHA HCﬁCTBHﬁ n
KOPPCKTHUPOBATH C€Tr0, aACKBATHO OLCHUBATDH COOCTBEHHBII BKJIaJd B
JACATCIIBHOCTD TPYIIIIbI, BBICTpanBaTh KOMMYHUKATHBHOC
BSaHMOHCﬁCTBHC, IMPOABJIAA TOTOBHOCTH pa3pCulaTh KOH(l)J'II/IKTBI

9 KIIACC

Kon
NpoBePsSIEeMOro
pe3yabTara

1.1

IIpoBepsiemble npeaMeTHBIE Pe3yJbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111ero 00pa30BaHUsA

HCIIOJIBb30BATh U3YUYCHHLIC ITIOHATHUA




1.2

1.3

pa3jinvaThb ABJICHHA 11O OITMCAHHUIO UX XAPAKTCPHBIX CBOICTB U Ha OCHOBE
OIIBITOB, AEMOHCTPUPYIOIIUX JaHHOC (bHSPI“ICCKOC SIBJICHUC

pacrno3HaBaTh MpPOSBICHUE HW3YYCHHBIX (U3UYECKUX SBICHUH B
OKPYXKAIOIIeM MHUpPE, B TOM YHCIIe GU3NYECKUE SIBJICHUS B TIPUPOJIC, TIPU
3TOM MEpeBOAUTHh NPAKTHUYECKYIO 3aJadyy B Y4eOHYIO, BBLIETATH
CYIIIECTBEHHBIC CBOMCTBA (MTPU3HAKH) (DU3HUECKUX SBJICHUN

1.4

1.5

1.6

OTKCHIBATh M3YYEHHBIC CBOMCTBA TeJl U (PU3HUECKUE SIBICHUS, UCIIOJIb3YS
¢du3nyeckue BEIMYUHBI, IPU ONHUCAHMM [PABWIBHO TPaKTOBATh
(bu3n4ecKuil CMBICT MCHOIB3yEeMBIX BEIMUYUH, O003HAYCHUS M CIUHUIIBI
(Gu3nYecKux BEIMYMH, HAXOIUTb (OPMYJbI, CBS3BIBAIOLINE JaHHYIO
(¢u3MUeCKyr0 BEIMYMHY C APYTUMH BEIMYMHAMHU, CTPOUTH TpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (pU3MUeCKUX BEIUYHH

XapaKTCPpHU30BaATb CBOICTBa TCII, (I)I/I?»I/I‘IGCKI/IC SABJICHUA MW IIPOLCCCHI,
HCIIOJIB3YysA HU3Y4YCHHBIC 3aKOHbI, IIpH 3TOM JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa M 3allMCBhIBATh €I'0 MAaTCMATHYCCKOC BbIPAKCHUC

OOBSICHATh (PU3MUECKUE MPOLECChl U CBOICTBA Ted, B TOM 4YHUCIE U B
KOHTEKCTE CUTYallui IPAKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISABIIATH
IPUYMHHO-CJIECCTBEHHbIE CBSI3U, CTPOUTh OOBsiCHEHHWEe u3z 2 — 3
JIOTMYECKUX ILIAroB € MOMOUIbIO 2 — 3 U3yYEHHBIX CBOMCTBA (PM3UUECKUX
SIBIICHU, (PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH

1.7

pemiate pacuyéTHble 3a7aud (omuparomuecs Ha cucremy u3z 2 — 3
YpaBHEHMI), UCTIONB3YS 3aKOHBI U (POPMYIIBI, CBA3BIBAIOIINE (prU3HUECKHE
BEJIMYMHBI: Ha OCHOBE aHAIM3a YCJOBHS 3aJaud 3allUCBIBATh KpPAaTKOE
yCIIOBHE, BBIABIATH HEJOCTAIOIINE WIN W30BITOYHBIE JTaHHBIE, BHIOUPATD
3aKOHBI U (POpMYIIbl, HEOOXOIUMBIE JIIsl PELLIEHUs, TPOBOAUTH PACUETHI U
OLICHMBATh PEATUCTUYHOCTh IOJIYYEHHOTO 3HAueHUs (pu3HuecKon
BCJIMYNHBI

1.8

pacro3HaBaTh MPOOJEMbI, KOTOPHIE MOXHO PEIIUTh TMPU TOMOITH
(bU3UYECKUX METO/OB, UCIONB3YS OINUCAHUE HCCIEAOBAHUS, BBIICTATH
MIPOBEPSIEMOE  TIPEATIONOKEHUE, OIEHUBATh MPABUIBLHOCTh TOPSIKA
MPOBEACHUS  UCCIEAOBaHMUS, JeNaTb BBIBOABL, HHTEPIPETUPOBATH
pe3ynbTaThl HAOIIOICHUH U OTIBITOB

1.9

1.10

NPOBOJIUTH OMBITHl 10 HAONIONEHUIO (PHU3MYECKUX SBICHUH WM
($U3MUeCKUX CBOWCTB TeN: CaMOCTOSATENBHO COOMpaTh YCTAaHOBKY U3
n30bITOYHOTO Habopa 0OOPYJOBAaHMS, OIMUCHIBATH XOJ OIbITA U €r0
pe3yabTaThl, OPMYIUPOBATH BBIBOBI

IPOBOJUTH MPU HEOOXOIUMOCTH CEPUIO0 MPSIMBIX U3MEPEHHH, Onpenesss
CpelHee 3HAaYeHHE U3MepsieMol BeJWYMHbl ((HOKYCHOE paccTOsHUE
cobuparonieid JMH3bI), OOOCHOBBIBaTH BBIOOP CIOCOOAa H3MEpPEHUS
(n3MepuTeIHLHOTO MPHUOOPA)

1.11

IPOBOJUTH HCCIEOBAHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYMH C
WCIIOJIb30BAHUEM TPSMBIX HW3MEPEHMI: IIJJaHUPOBATh HCCIENOBAHME,
CaMOCTOSITENIFHO ~ cOOMpaTh  yCTaHOBKY, (UKCHpPOBATh PE3YJIbTaThI
IOJy4EHHOM 3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUAE TaOauLu
rpauKoOB, JeNIaTh BHIBOJIBI IO PE3yIbTaTaM MCCIIEIOBAHUS

1.12

MPOBOANTH KOCBEHHBIC U3MEPEHHS (PU3UYECKUX BEIMYWH: TIAHUPOBATH
U3MEpEeHUs, COOMpaTh HSKCIEPUMEHTAIbHYIO YCTAHOBKY M BBIIOJIHATH
U3MEPEHHUS], CIeNysl MPEUIOKEHHON WHCTPYKIUHU, BBIYUCISTh 3HAUCHHE




1.13

BEJIMYMHBI U AHAJIMU3UPOBATH IIOJIYYEHHBIE PE3YJIBTATHI C YYETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUMH

coOJIr0IaTh IPaBUJIa TEXHUKHU O€30MIaCHOCTH IpU paboTe ¢ J1abopaToOpHBIM
000pyI0BaHHEM

1.14

1.15

pa3nuyaTh OCHOBHBIC MPHU3HAKH HW3YYEHHBIX (U3UYECKHX MOMIETICH:
MaTepHajbHas TOYKa, a0COJIIOTHO TBEPAOE TENO, TOYEHHBIH HCTOYHUK
CB€Ta, JIy4, TOHKas JMH3a, IUIAHETApHAas MOJCIb aToMa, HYKJIOHHasd
MOJEJIb aTOMHOTO AApa

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKHUX YCTPOMCTB C ONOPOM HA UX ONMCAHUS, UCIIOJIb3YS 3HAHUS O
cBOiicTBax (U3MYECKUX SBJICHUH H HeoOXoaumble (U3HUECKUE
3aKOHOMEPHOCTH

1.16

1.17

HCIIOJIb30BaTh CXEMbl U CXEMATHUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKUX
YCTPOMCTB, MU3MEPUTENBHBIX NPUOOPOB U TEXHOJIOTMYECKUX IPOLECCOB
OpU PEUICHWH Y4YeOHO-TPAaKTUYECKUX 3a/a4, ONTHYECKUE CXEMBI IS
HOCTPOCHMSI N300pakeHUH B IIIOCKOM 3€pKajle M cOOMpParoLIei J1H3e
OPUBOANUTH  NPUMEPHl  (HAXOAWTh HHGOPMAIMIO O  IPUMEpPaX)
IPAaKTUYECKOI0 HCHOJb30BaHUS (U3NYECKUX 3HAHUM B IOBCEAHEBHOM
KHU3HU U151 oOecriedeHus: 6e30MacHOCTH pU 0OpaIeH!u ¢ MpuOopaMu u
TEXHUYECKMMHU YCTPOICTBaMHU, COXpPAHEHHUs 30POBbS U COOJIIOJICHUS
HOPM DKOJIOTUYECKOTO MOBEJECHMSI B OKpY’KaIoLIel cpese

1.18

1.19

OCYIIECTBIISATh MOMCK HHPOpPMAIUU (PU3NYECKOTO COACPKAHUS B CETH
WHTepHeT, caMoCTOATENbHO (hOPMYIHPYsI MOMCKOBBINM 3arpoc, HaXOUTh
IyTH ONPEJENIEHUs TOCTOBEPHOCTH MOJIY4€HHON MH(POpMaIlUU Ha OCHOBE
UMEIOLINXCS 3HAHUN U IONIOJHUTENIBHBIX HCTOYHUKOB

MCIIOJIb30BATh MPHU BHITIOTHEHUH YUEOHBIX 33JaHUI HAyYHO-TIOMYISPHYIO
TUTEpaTypy (PUINYIECKOTO COACPNAHWS, CIPABOYHBIC MaTepHAIIbI,
pecypcbl cetu HTepHeT; BIageTh NpuéMaMy KOHCTIEKTUPOBAHUSI TEKCTa,
npeoOpa3zoBanusi HHGOPMAIIMH W3 OJTHOM 3HAKOBOM CHUCTEMBI B IPYTYIO

1.20

co3/aBaTh COOCTBEHHBIE NMUCHbMEHHBIE U YCTHBIE COOOIEHUS HA OCHOBE
UHGOpPMALlUU U3 HECKOJIBKMX HCTOYHUKOB (DU3UYECKOTO COJIEpIKaHMS,
MyOIMYHO MPENICTABIIATh PE3yIbTaThl MPOEKTHOM MIIN HCCIIE10BATENbCKON
JEATEIbHOCTH, IIPU O3TOM TIPAMOTHO  HCIIOJIb30BATh  U3YYCHHBIN
MOHATUMHBIN anmapaT W3y4aeMoro pasfjena (U3MKM M COINpPOBOXKAATH
BBICTYIJICHHE IIpEe3eHTalel ¢ Y4éToM OCOOEHHOCTEH ayIuTOpPHH
CBEpPCTHUKOB

1.21

IpU BBINOJIHEHUH YYEOHBIX MPOEKTOB W HCCIENIOBaHMN (pu3nuecKkux
IIPOLIECCOB pacHpeneNsiTh OO0S3aHHOCTH B TpYIIE B COOTBETCTBUU C
[IOCTaBJICHHBIMU 33/1a4aMU, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHa JCHCTBUN U
KOpPPEKTUPOBaTh €ro, aJeKBaTHO OIIEHHBAaThb COOCTBEHHBIM BKIJIaJ B
JIeATEIIbHOCTD TPYIIIIBI, BBICTpanBaTh KOMMYHUKaTUBHOE
B3aMMOJICICTBHE, TPOSBIISAL TOTOBHOCTD pa3peiiaTh KOHPIUKTHI




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA
7 KIIACC

Kon Kon
pa3aesia  3JieMeHTa
®U3UKA U EE POJIb B ITOBHAHUUN OKPYXAIOIIEI'O MUPA

IIpoBepsiemble 31eMEHTHI COIePKAHUS

®usuka — Hayka o npupoze. SBinenns npupoasl. Puznueckue
1.1 SBJICHUSA:  MEXaHWYECKUE, TEIUIOBBIC,  DJIEKTPUYECKHE,
MarHuTHBIE, CBETOBBIE, 3ByKOBBIC

®dusnueckue BenMuUHbI. M3Mepenue (u3NyecKUX BETUYUH.
1.2 dusnueckue puOOpEI. ITorpemnocts U3MEPEHUM.
Me:xnyHapoiHas cucTeMa eIMHULL

ECTCCTBCHHOHay‘lHHﬁ MCTO IIO3HAHHA: Ha6J'IIO,Z[CHI/Ie,
IIOCTAaHOBKA HAYYHOI'O BOIIPOCa, BBIABHIXCHUC THUIIOTES,

! 1.3 9KCHEpPUMEHT [0  MPOBEpPKE  THUIOTe3,  OOBSICHEHUE
Ha0JII0/ITaeMOT0 SIBICHUS
1.4 Onwucanne pU3MUECKUX SBJICHUN C TOMOIIBIO MOJIEIEH
[IpakTuueckue padbOTHI:
W3mepenue pacCTOSHUN.
15 N3mepenne 00bEMa JKUAKOCTH U TBEPAOTO TETA.

Omnpenenenne pa3smMepoOB MaJIbIX TEIN.

N3mepenune TtemrepaTypbl NPU HOMOIIU KAJIKOCTHOTO
TEPMOMETPA U AATYNKA TEMIIEPATYPHI
ITEPBOHAYAJIBHBIE CBEJIEHMS O CTPOEHNU BEILIECTBA

CTpOGHI/Ie BCIICCTBA: aTOMbI U MOJICKYJIbI, UX PA3MCPHI.

2.1 OnBITHI, JOKA3BIBAIOIINE IUCKPETHOE CTPOCHUE BEIIECTBA
29 JIBmxeHue yacTul BeniecTBa. CBsI3b CKOPOCTH JBUKECHHUS
) 4acTull ¢ TemnepaTypoil. BpoyHoBckoe nBuxkenue, mupdysus
23 B3aumopeiicTBre yacTHI] BEIIECTBA: TPUTSIKEHUE U
OTTAJIKUBaHUE
ArperaTHble COCTOSIHMSI BEIIECTBA: CTPOEHUE TIa30B,
) 24 M(H;[KOCTeﬁVH TBEPABIX (KpUCTANIMYECKUX) Ted. B3anuMocBs3b
MEXJ1y CBOMCTBAMH BEILIECTB B Pa3HBIX arperaTHbIX COCTOSIHUSIX
U UX aTOMHO-MOJIEKYJIIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTuueckue padbOTHI:
Onenka auaMmerpa aromMa METOJOM  pAIoB (¢
26 ucrnoiyib3oBanueM ¢otorpaduit).

OnbITH IO HAOTIOIEHUIO TEIIOBOTO PACHIMPEHHSI Fa30B.
OnebITHI 1O OOHAPYKEHUIO IEUCTBUS CUJI MOJIEKYJISIPHOTO
MIPUTSKEHUS

JIBDKEHME U B3BAUMOJIEMCTBUE TEJ

31 Mexanuyeckoe ABUKEHHE. PaBHOMEpHOE U HEPAaBHOMEPHOE
3 ) NBIDKEHUE

Ckopoctb. CpenHsisi CKOpOCTb INpU HEPABHOMEPHOM

3.2 ..
IBYO>KEHUH. PacuéT nmyTu u BpeMeHH JBUKEHUS




33

SIBnenue nunepuuu. 3akoH UHepLUU. B3aumoelicTBue Ten Kak
IIPUYMHA W3MEHEHUs CKOPOCTH IBMKeHHUs Tell. Macca kak
Mepa UHEPTHOCTH Teja

3.4
3.5
3.6

ITimorHOCTE BemrecTBa. CB3b IUIOTHOCTHA C KOJIAYECTBOM
MOJICKYJI B €IMHHIIC 00BhEMA BEIIECTBA

Cuta xak XapaKTCPUCTHUKA BSaHMOﬂCﬁCTBHH TCII

Cuna ynpyroctu u 3akoH ['yka. i3mMepeHue cuiibl ¢ MTOMOIIBIO
JMHAMOMETpa

3.7

3.8

3.9

SIBneHue TAroTeHus U cuia TskecTH. Cuia TSKECTH Ha
npyrux mianerax. Bec Tena. HeBecomocTh
Cuna tpenus. TpeHue CKOJIbKEHUS U TpeHHue nokos. Tpenue B
IIPUPOJE U TEXHUKE

Ciio)keHWe Cujl, HampaBJICHHBIX 110 OJHOW MPsIMOM.
PaBHOElcTBYIOIIAS CHIT

3.10

3.11

3.12

[IpakTuueckue padbOTHI:

OmnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBMXKEHUS (IIapHKa B
KHUJIKOCTH, MOJIENTH 3JEKTPUYECKOTO aBTOMOOWIS M TaK
nanee). OnpeneneHue cpeiHel CKOPOCTH CKOJIbKEHUsI Opycka
WIM IIapuKa [0 HAKIOHHOM IockocTH. OmnpexneneHue
IUIOTHOCTH TBEpAOro Tena. OMNbITH, JAEMOHCTPHUPYIOLIUE
3aBHCUMOCTh pacTsokeHust  (aedopMaiiv) TPYXKHHBI  OT
IIPUIIOKEHHOMN CHJIBI. OnpITsl, JEMOHCTPUPYIOIINE
3aBUCHUMOCTh CHJIBI TPEHMSI CKOJIBKEHHsS OT Beca Tena Hu
XapakTepa CONPUKACAIOIINXCS IOBEPXHOCTEN

®dusnueckue SABICHUS B IPUPOJE: INPUMEPBI IBUKECHHUS C
pPa3JINYHBIMU CKOPOCTSIMH B JKMBOW W HEXHUBOM INpUPOIE,
JENCTBUE CUIIbI TPEHUS B IIPUPOJIE U TEXHUKE

Texnudeckue YCTPOﬁCTBaI AUHAMOMCTpP, MOAIIHUITHUKN

JIABJIEHME TBEP/IBIX TEJI, )KUKOCTEI 1 TA30B

Hasnenue T1BEpmoro Tenma. CrnocoObl yMEHBIICHUS U

41 yYBEJIMYEHUS 1aBIICHUS
49 JlaBnenue rasza. 3aBHCHMOCTh JaBIIiEHUS Ta3a OT 00BEMa,
TEMIIEPATYPHI
43 [lepenaua naBieHUs TBEPABIMH TEJIaMH, JKUAKOCTSIMH U
) razamu. 3akoH [lackans. [THeBMaTH4ecKre MalTUHBI
3aBHCHUMOCTh ~ JIaBI€HUS  JKUJKOCTH  OT  TJIyOWHBI.
4.4 I'mapocratuyeckuii  mapagokc. CooOmaromuecss COCY/IbI.
['unpaBirueckre MEXaHU3Mbl
Atmocdepa 3emnn u armochepHoe maBieHue. [IpuduHbI
45 CYIIECTBOBaHMUSA BO3AYIIHOW 000704uku 3emian. OmnbIT
’ Toppuuennu. 3aBUCUMOCTH aTMOC(PEPHOTO JIABJICHHS OT
BBICOTHI HaJT YDOBHEM MODSI
46 W3mepenune armocdepHoro namneHus. [lpubopbr  ams
' U3MepeHust aTMOC(hEepHOro JaBIeHUS
47 JlelicTBue XKUIKOCTH U Ta3a Ha MOTPYXKEHHOE B HUX TEJNO.
) BoitankuBaromias (apxuMeioBa) cuiia. 3akoH Apxumena
4.8 [LinaBanue ten. Bo3ayxoraBanue




4.9

4.10

[IpakTuueckue padbOTHI:

HccnenoBanue 3aBUCMMOCTH Beca Tela B BOJE OT 00bEMa
MOTPYXEHHOW B JKUAKOCTb dYacTh Tena. OmnpexneneHue
BBITAJIKMBAIOLIECH CHIIBL, ACHCTBYIOLIECH HA TEJIO, IOIPYKEHHOE
B JKHIKOCTb. [IpoBepka HE3aBHUCHMMOCTH BBITAJIKHUBAIOLIEH
CHJIBI, IEMCTBYIOIIEH Ha TEJIO B XXUAKOCTH, OT Macchl Tela.
OnpITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJIKUBAIOLIEH
CHJIBl, JACHUCTBYIOLIEH Ha TeI0 B JKHUJAKOCTH, OT 00BEMa
MOTPYKEHHOM B KUAKOCTb YacTU TeJla U OT IUIOTHOCTH

AKHUJIKOCTH. KoucrpynpoBanue apeomeTpa WIn
KOHCTPYHPOBaHUE JOJIKU u oIpesieNieHUe eé
rpy30M01bEMHOCTH

dusnueckue SBIEHUS B IPUPOAE: BIUSHHE aTMOC(HEPHOro
JIaBJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PbIO

4.11

TexHuueckue  ycTpolcTBa:  cooOIAalOIUECS  COCYABI,
YCTPOHCTBO  BOJOIPOBOJA,  T'MIAPABIMYECKUH  Ipecc,
MaHOMETp, OapomeTp, BBICOTOMEp, MOPIIHEBOW HAacoc,
apeoMeTp

PABOTA, MOIIHOCTb, DHEPT' A

5.1 Mexannueckas pabora
52 Mexann4deckass MOIIHOCTh
53 [IpocThie MeXaHU3MBI: pbIvar, OJIOK, HAKJIOHHAS TUIOCKOCTb.
[IpaBuno paBHOBecHsI pblyara
5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy
«3omotoe mpaBuio» MexaHUKU. KoadduiumeHT mnoiae3Horo
5.5 neictBusi MexaHu3MoB. lIpocTble MexaHu3Mbl B OBITY U
TEXHUKE
5.6 [ToTeHumanpHast SJHEPTUU TeJa, MOJHATOrO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5 sg Ilonnass MexaHmYecKas vaHeprmI. 3aKOH H3MEHEHHs WU
COXpaHEHHUs MEXaHUYECKOW IHEPTUU
[IpakTudeckue pabOTHI:
Omnpenenenne pabOTHI CHIIBI TPEHUS TIPH PaBHOMEPHOM
59 JIBWKEHUM  Tela MO0  TOPU3OHTAJIbHOM  MOBEPXHOCTH.
Hccnenosanue ycnoBuii paBHoBecHs priuara. Mamepenne KIT/]
HaKJIOHHOM IUIOCKOCTH. M3yueHue 3aKkoHa COXpaHEHUS
MEXaHWYECKON IHEPTUHU
5.10 @u3nYEeCKUE SBJICHUS B PUPOJIE: PhIUYATH B TEJIE YEIOBEKA
TexHuueckue  yCTpOMCTBA: pbIyar, MOJABIDKHBI  H
5.11 HEMOJIBIKHBIM OJIOKM, HAKJIOHHAs TUIOCKOCTh, TIPOCTHIE
MEXaHU3MBI B OBITY
8 KJIACC
Koa Koa
TECEE D IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS
6 TEITJIOBBIE ABJIEHUA




OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUUECKON TEOPHUH
CTpOeHHUs BemiecTBa. Macca u pa3mepbl MoJieKyd. OIBITHI,

6.1 MOJITBEP K IAOLIME OCHOBHBIE I10JIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPUHU
6.2 Monenu TBEPAOro, >KMAKOrO U Tra3z000pa3HOr0 COCTOSHUN
) BemlecTBa. Kpucrammdeckue u amopHbie Tena
63 O0BaAcHeEHNE CBOﬁSTB ra3oB, >KHJKOCTEH M TB:e:pI[BIX TeJl Ha
OCHOBE MOJIOKEHUI MOJIEKYISIPHOKUHETUYECKON TEOPUU
6.4 CmaunBaHueE U KallWUISIPHBIE SIBJICHUS
6.5 TenioBoe pacuiupeHue u cxatue
6.6 Temnepatypa. CBsi3b TeMIEpaTypbl CO CKOPOCTbIO TEIJIOBOIO
JIBUYKEHHUSI YaCTHUIL
6.7 Buytpennsis sHeprus. CrnocoObl H3MEHEHHs] BHYTPEHHEH
) SHEPruM: TEIJIONEepeaaya U COBEPIIEHUE paObOThI
6.8 Bunel  temnonepenauu:  TEIUIONPOBOAHOCTh, KOHBEKLHS,
U3JIy4eHHE
6.9 KonuyecTBo TemnoThl. Y aenbHas TEIIOEMKOCTh BEILIECTBA
6.10 TemooOMeH U TEMI0BOE paBHOBECHE. Y paBHEHHUE TEILIIOBOTO
OanaHca
6.11 [InaBneHue W OTBEpAEBaHUE KPUCTAUIMUECKUX BEILIECTB.
VY nenpHas TEIIIOTA MJIABJICHUS
[Tapoo6pa3oBanue u kouaeHcanusa. Mcnapenuwe. Kumnenwue.
6.12 VnenbHas — TemoTa — napooOpa3oBaHMA.  3aBHCHMOCTh
TEMIEPATYpPbl KUIIEHUS] OT aTMOC(HEPHOTO JaBJICHHUS
6.13 BnaxxHocTs Bo3ayxa
6.14 DHeprus TOIIMBA. Y IeJbHas TEIJIOTa CTOPAHUSI
[Tpunuuner pabotsl TemnoBsix aurarenei KIIJ[ temioBoro
6.15 asuratens. TeryoBble IBUraTead M 3alllUTa OKPYKaroIlleu
cpensl
6.16 3aKOH COXpaHEHMsI W TPEBpAIlleHUs PHEPIMH B TEIUIOBBIX
mporueccax
[TpakTiueckue paboThI:
OnbITHl IO OOHAPYKEHUIO IEHCTBHSI CUIJI MOJIEKYJIIPHOTO
MIPUTSKEHUSI.
OnbIThI IO BHIPAIIMBAHUIO KPUCTAJIIOB TOBAPEHHOM COJH
WM caxapa.
OnbITH O HAOJIOJCHUIO TETJIOBOTO PACIIUPEHUS ra30B,
KHUJIKOCTEN U TBEPABIX TEI.
Onpeznenenue AaBIeHUS BO3yXa B OaJUIOHE LINpPHIIA.
6.17 OnbITEl, JEMOHCTPHUPYIOLIME 3aBHCUMOCTh JIaBJICHUS

BO3/yXa OT ero 00b&Ma U HarpeBaHus MM OXJIAXKICHHSL.
[IpoBepka TruMOTE3bl JMHEWHOW 3aBUCUMOCTH JJIMHBI
CTONOWKA JKUIKOCTH B TEPMOMETPUYECKOW TpyOKe OT
TEMIIEPaTypBhl.
HaGnronenune u3MeHEHHMs] BHYTPEHHEH SHEpruu Teia B
pe3ynbTaTe Temonepeaayu U paboThl BHEITHUX CHUIL.
HccnenoBanue siBIEHUS TEINIOOOMEHA TIPH CMEITHBAHUH
XOJIOJIHOW U TOPsTYEH BOJIBI.




OnpezneneHue KOJINYECTBA TEILUIOTHI, OJYYEHHOTO BOAOH
IPU TEIJIO0OMEHE ¢ HarpeThiM METAJUINYECKUM LIMJIMHAPOM.

Onpenenenue yneiabHON TEIUIOEMKOCTH BELLIECTBA.

HccnenoBanue mporecca UCIapeHus.

OnpezneneHue OTHOCUTENIBHON BIaKHOCTH BO3yXa.

OnpezneneHue yaelbHON TEIIOTHI IIJIaBJIEHUS JIbJA.

du3nyeckue SABJICHUS B IprUpPOAC: MOBECPXHOCTHOC HATSAKCHUC
N KaIlMWJJIAPHBIC SBJICHUA B NPUPOAC, KPUCTAJUIBI B IIPUPOJC,

6.18 uznyyenue CoiHla, 3aMep3aHue BOJOEMOB, MOPCKUE OpU3bL;
o0pa3oBaHUE POCHl, TyMaHa, HHEsl, CHera.
Texnuueckue YCTPOMCTBA: KaIluJUISPBL, [IPUMEPBHI
UCIIOJIb30BAHUSl  KPUCTAJUIOB, JKUJIKOCTHBIA  TEPMOMETD,
6.19 JIaTYUK TEMIIEPATypbl, TEPMOC, CHUCTEMA OTOIUIEHUS IOMOB,

TUTPOMETPBI, TCHUXPOMETpP, MapoBas TypOMHA, IBUTATEIb
BHYTPEHHET0 CrOpaHusl.

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Onektpu3zanus Tel. J[Ba poja 3JeKTPUUECKUX 3apsiioB
B3aumopeiictBue  3apskeHHbIX — Tell.  3akoH — Kynona

7.2 (3aBUCHMOCTb CHJIBI B3aUMOJCHCTBUS 3apsKEHHBIX TEN OT
BEJIMUMHBI 3apSJI0OB M PACCTOSHUS MEXK]Y TEJIaMH )
DnexTpuueckoe nose. HanpsykEHHOCTH ANIEKTPUIECKOTO MOJIS.

7.3 [lpuHtMn  cynmepmo3uiid  DJIEKTPpUYECKHX  Mmojed  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenun  snekTpuueckux  3apsgoB.  DIE€MEHTapHBIM

7.4 anekTpuyeckuil 3apsa. Crpoenuwe aroma. [IpoBonHuku u
JUBIEKTPUKU

7.5 3aKOH COXpaHEHUs AIEKTPUUECKOT0 3apsiaa

76 DNIEKTPUUECKUI TOK. VYcnoBus CYILIECTBOBaHUS
AIEKTPUIECKOTO TOKa. ICTOUHHMKHM MOCTOSIHHOTO TOKA

77 JleificTBUS DNEKTPUYECKOTO TOKa (TEMIoBOe, XHMUYECKOE,
MarHuTHOE). DJIEKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax

73 Onektpuyeckas uenb. Cuima  Toka.  DJIEKTPUUYECKOE
HaIpsKEHUE

79 ComnpoTuBi€HUE MPOBOJHUKA. YAEIbHOE CONPOTUBIICHHE
BEIIECTBA

7.10 3akon Oma 1S y4acTKa Lenu

711 [TocnenoBarensHOE 71 napajuieIbHOe COCTUHCHHE
MIPOBOJIHUKOB

712 PabGoTa 1 MOITHOCTH JEKTPUUECKOTO TOKA. 3aKoH J[xoyms —
Jlenna

713 DNEKTpUYECKHE e U TOTPEOUTEIH AIEKTPUIECKOM SHEPTUU
B ObITy. KOopoTkoe 3aMbikaHue

714 [TocTostHHple ~ MarHuTBL.  B3auMoneicTBHE  MOCTOSHHBIX
MarHuTOB

715 MarnutHoe nojie. MaruuTHoe 1nosie 3eMIId U €ro 3HaUeHHE 1S

’)KU3HU Ha 3eMie




7.16

Oneir Opcrena. MarHutHoe Moj€ 3JIEKTPUUECKOTO TOKa.
[TpuMeHeHue 3J1eKTPOMAarHuTOB B TEXHUKE

JleficTB€ MAarHUTHOTO TIOJs HA TMPOBOJHUK C TOKOM.
OJNIeKTpOABUTATENIb IMOCTOSIHHOTO Toka. Mcmosnab3oBaHue
AJNIEKTPOJIBUTATEICi B TEXHUYECKUX YCTPOMCTBaX W Ha
TpaHCIIOpTE

7.20

Onbitel @apajnies. SIBleHHE 3JIEKTPOMATHUTHON HHIYKIIHH.
[IpaBuio Jlenua

OnektporeHeparop. CrocoObl TMOTYyYEHUS JJICKTPHUCCKOU
SHEPTrUU. DJIEKTPOCTAHIIMM HAa BO30OHOBIIIEMBIX MCTOUHHUKAX
SHEPTUU

[TpakTuueckue paboThI:

OnbITH IO HAOIOICHHIO HIIEKTPU3ALINY TEJT UHAYKIIUEH U TPU
COTPUKOCHOBEHHH.

HccnenoBanue  A€UCTBUS — DJIEKTPUYECKOTO  IIOJIL  HA
MIPOBOJAHUKH U TUIIEKTPUKHU.

COopka ® TpoBepKa pabOTHl  AJICKTPHUYSCKOH  IIeTH
MOCTOSTHHOTO TOKaA.

H3mepeHue u peryimpoBaHHUe CUIIbI TOKA.

W3mepenue u peryinpoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCHMOCTH CHUJIBI TOKA, HIYIIETO uepe3
PE3UCTOp, OT CONPOTUBIICHUS PE3UCTOpPA M HAIPSDKEHUS Ha
pe3ucTope.

OnpIThI, JEMOHCTPUPYIOUINE 3aBUCHUMOCTH 3JIEKTPUUYECKOTO
CONPOTHUBIIEHUSI MPOBOAHMKA OT €ro JUIMHBI, IUIOLIAaN
MOTIEPEYHOr0 CEUEHUsl U MaTepHuaa.

[TpoBepka  mpaBWjia  CIOXKEHUS  HaNpsDKEHUH — 1pu
MOCJIeI0BATEIbHOM COEIMHEHNH JIBYX pe3ucTopoB. [IpoBepka
npaBuUia A CWIBl TOKa NpPU MapajuIeIbHOM COETUHEHUU
pesuctopoB. OrmpeseneHre padOThl AIEKTPUUYECKOTO TOKa,
uaymero 4yepe3  pesucrop. OrmnpeneneHue  MOILIHOCTU
AIIEKTPUYECKOTO  TOKA,  BBIIEISIEMOM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYILIETO YEpE3
JaMIIOYKy, OT HamnpsbkeHuss Ha He. Omnpepenenue KII/]
Harpesatens. lccnenoBaHWe MarHUTHOTO B3aUMOJAECHCTBHUS
MOCTOSIHHBIX ~ MarHuToB. l3yueHue MarHMTHOTO TOJS
MOCTOSIHHBIX MAarHUTOB MPU MX OOBEIUHEHUU U pa3JelCHHH.
HccenenoBanue qeMCTBUS 3JIEKTPUYECKOTO TOKA HA MATHUTHYIO
cTpenky. ONBITbI, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHIIBI
B3aMMOJICHCTBUS KaTYIIKU C TOKOM U MarHuTa OT CUJIbI TOKa U
HamnpaBJIeHUsT ToKa B KaTymke. V3ydeHue JeiicTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ TOKOM. KoHcTpynpoBanue
U u3ydyeHue paboTsl snekTponaBurarens. Mamepenue KIIJ]
AIIEKTPOABUTaTEIbHON ycTaHOBKU. OMBITHI IO UCCIIEI0BAHUIO
ABJIGHUSl  AJIEKTPOMAarHUTHOM MHIYKIUHU: HCCIIEJOBaHUE
M3MEHEHUH 3HaYeHMsI U HAIIPaBJIEHUSI HHAYKIIMOHHOTO TOKa

7.21

duznyeckue SBICHUS B MPUPOJIE: ANEKTPUUECKUE SIBJICHUS B
aTMocdepe, MEKTPUUECTBO JKUBBIX OPraHM3MOB, MarHUTHOE
nosie 3emid, peid MOIICOB, POJIb MAarHUTHOTO TIOJISI JIS
JKU3HU Ha 3€MJIC, MOJIAPHOC CUSAHUC




7.22

TexHudyeckue  yCTpPOMCTBA:  DJJIEKTPOCKON,  aMIEpPMETP,
BOJITMETP, PEOCTAT, CYETYUK DIIEKTPUYECKOW DHEPIUH,

AIIEKTPOOCBETUTEIHHBIC npuoOopHI, HarpeBaTelIbHBIE
AIEKTPONPUOOPHI (mpumepsr), AJICKTPUUECKUE
PeIOXPaHUTENH, JIEKTPOMATrHUT, AJIEKTPOJIBUTATEITH

IMOCTOAHHOI'O TOKA, rCHEPATOP IMOCTOSAHHOI'O TOKa

9 KJIACC
Kog
pasjena Kopn snemenra ITpoBepsieMble 371EMEHTBI COEPKAHMS
MEXAHUWYECKMUE ABJIEHUA
31 MCX(:B:HI/I‘IGCKOG nBIKeHue. MarepuanbHas Touka. Cucrema
oTcuéra
8.2 OTHOCUTENBHOCTh MEXAHUUYECKOTO JIBUIKECHHUSI
8.3 PaBHOMepHOE NPSAMOJIMHENHOE ABUKEHHUE
3.4 HepaBHomMepHoe npsMonuHeiHoe nBuxeHue. CpenHsas u
MI'HOBEHHAsi CKOPOCTb TeJla IPYU HEPABHOMEPHOM JIBHXKEHUU
8.5 Yckopenue. PaBHOYCKOpEHHOE NPSIMOJIMHENHOE IBUKECHHE
8.6 CBobonHoe nagenue. OnpiThl [anuies
PaBHOMEpHOE nBHKEHHE MO OKpyxHOcTH. [lepumon u
8.7 yactota oOpameHus. JluHelHas U yrjaoBas CKOPOCTH.
I{eHTpOCTpEMUTENBHOE YCKOPEHHE
8.8 ITepBsiit 3ak0oH HproTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HeroToHA
8.11 [TpuHLUII CYyTIEPIIO3ULIMH CHUIT
8 8.12 Cuna ynpyroctu. 3akoH ['yka
2 13 Cuna TpeHus: cuiia TPEHHUS CKOJIbKEHUS, CuUjla TPEHHS
MIOKOSI, IPYTUE BUJIbI TPEHUS
3 14 Cuna TsKECTH M 3aKOH BCEMHPHOIO  TATOTEHUS.
YckopeHne cBOOOTHOTO TaIeHHUS
315 JBuxenne tuaner Bokpyr Connua. IlepBas kocmuueckas
ckopocThb. HeBecoMoCTh 1 nieperpysku
8.16 PaBHOBecue MaTepuanbHOM TOUKU. AOCOTIOTHO TBEPIOE TENIO
317 PaBHOBecue TBEpHOro TENAa C 3aKPEIUIEHHOM OCHIO
BpanieHusi. MomeHT cwiibl. LleHTp TskecTn
8.18 Nmnynsc Tena. MU3menenue ummyibsca. IMmynbsc cuiisl
8.19 3aKOH COXpaHEHMsI UMITYJIbCa
8.20 PeakTuBHOE ABM>KEHNE
8.21 Mexanunueckasi paboTa U MOIIHOCTb
822 Pabota cun Tskectd, ynpyroctu, TpeHus. CBsi3b HEPTUU H
paboThI
823 [TorennuanbHas 3HEprus Tena, MOAHATOTO HaJl HOBEPXHOCTHIO

3emiu




8.24

IToTeHumanbpHas YHEPrUs CKATOU NPYKUHBI

8.25
8.26

8.27

Kunernueckas osHeprus. Teopema 0 KUHETHYECKOU
SHEPruu

3aKkoH COXpaHCHUA MEXaHUYEeCKOM OHEpPIrun

[TpakTuyeckue paboOTHI:

OnpeneneHue CpeaHEdl CKOPOCTH CKOJBXKEHHUS OpycKa WIn
JBYKCHUS MIApUKa 110 HAKIOHHOW TUIOCKOCTH. OnpesencHue
YCKOpEHUsl Tela TMpH PaBHOYCKOPEHHOM JBUKCHHH TIO
HAKJIOHHOM TTIOCKOCTH.

HccnenoBanue  3aBUCMMOCTM  IIYTM  OT  BpPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBM)KEHUH 0€3 Ha4allbHOW CKOPOCTH.
IIpoBepka runoTessl: €CJIA NPU PAaBHOYCKOPEHHOM JBHKEHUH
0e3 Ha4aJbHOW CKOPOCTH ITYTH OTHOCSTCS KaK psii HEYETHBIX
YHCeN, TO COOTBETCTBYIONIUE IPOMEKYTKH  BPEMCHH
OJIMHAKOBBHI.

I/ICCJICIIOBaHI/Ie 3aBUCUMOCTH CWJIBI TPCHHUA CKOJIBKCHHUA OT
CWJIBI HOpMaJIbHOTO aAaBneHusi. Onpenenenue xodpduipenta
TPCHUA CKOJIbKCHUA. OHpeI[eJICHI/Ie JKECTKOCTH IMPY>XUHBI.
Onpenenenne pabOTHl CUTTBI TPEHUS NPU PABHOMEPHOM
JABHUXKCHUU TCi1a 110 FOpH3OHT3J'ILHOfI IMOBCPXHOCTH.
Omnpenenenne pabOThl CHIIBI YIPYTOCTH MPH MOABEME Ipy3a ¢
HUCITIOJIB30BAHUEM HECIIOABUXKHOT'O U ITIOABHUKHOT'O OJIOKOB

8.28

8.29

@u3nyeckue SBJICHUS B NPUPOJEC: NPUIUBBL U OTJIMBBI,
newkeHne 1aHeT CoONMHEYHOW  CHUCTEMBI, PEaKTHBHOE
JIBUKEHUE KUBBIX OPTaHU3MOB

Texuuueckue YCTpOﬁCTBaZ CIIMAOMCETP, OATYHUKU ITOJIOKCHU,
pacCTodHNA U YCKOPCHUSA, PAKCTBL

MEXAHNWYECKUE KOJIEFAHUA 1 BOJIHBI

KonebarenbHoe paBmkeHune. (OCHOBHBIE  XapaKTEPUCTUKU

o1 KoJIeOaHUH: IepUoJ], YacTOTa, aMIUIMTY 1A
99 MareMaTtuyeckuii U INpY>KUHHBIM MadATHUKU. lIpeBpainenue
' SHEPTrUH MpHU KoJieOaTeTbHOM JIBUKEHUN
93 3aryxawoomue — KonebaHus.  BbiHyXAeHHblE — KoJeOaHHUS.
Pe3onanc
Mexanndyeckue BoJHBI. (CBOWCTBA MEXaHUYECKHX  BOJIH.
94 ITpononpHBIE U TIONIEPEUHBIE BOIHBI. J[JI1HA BOJIHBI U CKOPOCTh
’ e€ pacrpocTpaHeHHs. MexaHH4ecKre BOJIHBI B TBEPJIOM Telle,
CEHCMUYECKHUE BOJIHBI
9.5 3Byk. [')pomMKkoCTh 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa
9.6 WHdpa3Byk U yIbTpa3ByK
[TpakTuyeckue paboOTHI:
Onpenenenne YaCTOTEI u rnepuojia KoJIeOaHuii
MaTEMaTHUYECKOTO MasiTHUKA.
97 Ornpezenenne 4acTOThl W TEPHOJIa KOJICOAHHWN MPYKHHHOTO

MasiTHHUKA

Uccnenosanue 3aBHCUMOCTH nepuoja KoJIeOaHuii
IIOABCHICHHOT'O K HUTHU pr3a OT OJIMHBI HUTH. I/ICCJIGILOBB.HI/IG
3aBUCUMOCTH TI€pHOJIa KOJIeOAaHUW MPYKMHHOTO MasiTHUKA OT




Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH NepHoAa KoueOaHun
rpy3a, MOJBEUICHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTH
npyXuHbl. MI3Mepenne yckopeHus cBOOOIHOTO MaieHUs

®du3nueckue SBJICHUS B npupoac: BOCHPUATUC 3BYKOB

9.8 JKUBOTHBIMH, 3€MIICTPSICCHUE, CEICMUYECKHUE BOJIHBI, IIyHAMH,
9X0
99 Texnuueckue YCTPOMCTBA: 9XO0JIOT, HCIIOJIb30BAHUE

yIbTpPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1 ONEeKTPOMAarHUTHOE  I0J€.  ODJIEKTPOMArHUTHBIE  BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMAarHUTHBIX BOJIH
10.3 OnekrpoMarHutHas npupoaa csera. CKOpoCTb  CBera.
BonHoBBIE CBOMCTBaA CBETA
10 [TpakTuyeckune pabOTHI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOMIIBHOTO TenedoHa
10.5 dusnueckue SBICHUS B MPHUPOJE: OMOIOTHYECcKOe ICHCTBUE
BUJMMOTO0, YIbTPa(UOJIETOBOIO U PEHTT€HOBCKOI'O M3JIy4eHHH
10.6 TexHuueckue yCTpOMCTBA: } UCIOJIb30BAHUE
AIIEKTPOMAarHUTHBIX BOJIH JIJIsi COTOBOM CBSI3U
CBETOBbBIE ABJIEHUA
11.1 JIyueBas monens cBera. MicTouHMKH cBETa
11.2 IIpssMONMHENHOE pacIIpOCTpaHEHUE CBETA
11.3 Otpaxkenue cBera. [1nockoe 3epkano. 3ak0OH OTpakKEeHHUs CBETa
114 ITpenomnienne cBera. 3akoH mpesnomieHus cseta. llomHoe
BHYTpPEHHEE OTPaKEHUE CBETA
11.5 Jlunza. Xop ydeit B inH3e
11.6 OnTHueckas cucrema goroarnmnapara, MUKpPOCKOIIA U TeJIECKONa
117 I'maz kak onThueckas cucrema. bnmsopykocte n
JAIIbHO30PKOCTh
118 Paznoxxenne Oenoro ceera B cnektp. OmnbiTel HbioToHAa.
CrnoxeHue CeKTpaabHBIX IIBETOB. Jlucepcus cBeTa
11 [TpakTuyeckue paboOTHI:
HccnenoBanue 3aBUCUMOCTH yTjla OTPaK€HHS CBETOBOTO
Jqy4a OT yIJla NaJeHHUs.
W3ydyeHne xapakTepUCTHK H300pakeHHs IpeaMeTa B
IJIOCKOM 3€pKalie.
HccnenoBanne  3aBUCMMOCTH  yrja  MOpPEIOMIICHUS
11.9 CBETOBOTI'O JIy4ya OT yIJIa MaJI€HUs HAa TPAHULE «BO3/1yX — CTEKIION.

[Tonyyenue wu300pakeHU C TIOMOIIBIO COOMparoIIeH
JIUH3BL.

Onpenenenne (HOKYCHOTO PACCTOSHUS W ONTHYECKOU
CHJIBI COOMPAIOLIECH JTHH3HI.

OMnBITHI MO Pa3JI0KEHUIO OEJI0ro CBETa B CIIEKTP.

OmnBITEl MO BOCHIPUATHIO I[BETAa MPEAMETOB TMPH HUX
HaOJIIOJICHUH Yepe3 IIBETOBBIC (PHIIBTPHI




12

duznueckue siBiaeHus B npupoje: 3armenuss Connna u JIyHsl,

11.10 [IBETa TEJ, ONTHYECKUE SBJICHUS B aTMocdepe (IBET Heba,
pedpakuus, paayra, MUPax)

11.11 TexHuueckue ycTpoiicTBa: OYKH, IEpHUCKol, (oToanmapar,
ONTUYECKHUE CBETOBO/IbI

KBAHTOBGIE SBJIEHUA

121 OnbiTel Pesepdopna u nnanerapHas mozaenb atoma. Mojenb
aroma bopa

122 Hcnyckanue M TOIJIOLIEHUWE CBeTa aroMoM. KBaHTHI.
JIuneliuaTeie CIEKTpPbI

12.3 PagnoakTBHOCTB. Anb(da, 6eTa- u raMmMa-u3ITydeHHsI

124 Crpoenue atomHoro siapa. HykinoHHas MoJenb aTOMHOTO ]Ipa.
N3oTomnsl

125 PaguoaktuBHble  mpeBpamienus. Ilepuon  momypacnana
ATOMHBIX s1Ep

12.6 SnepHple peakuuu. 3aKOHBI COXpaHEHMs 3apsiOBOrO U
MaccoOBOT0 YHCe

12.7 DHeprus cBA3M aTOMHBIX siiep. CBsi3b Macchl U SHEPTUU

12.8 Peaxiiun CHHTE3a W JICNCHHS sjep. VcTouHUKM 3HEpruu
CoJHIa ¥ 3B€371

12.9 Snepnas sHepreruka. JlelicTBUE PaIMOAaKTUBHBIX WM3Iy4YCHUHN
HAa >)KUBbIE€ OPTaHU3MBI
[TpakTrueckue paboThI:
HaGnroneHue CrijIonIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYEeHHUS.

12.10 HccnenoBaHne TpPEeKOB: HW3MEPEHUE HSHEPruu YacTULIBIIO
TOPMO3HOMY NyTH (110 hoTOrpadusm).
W3mepenne paaroakTUBHOTO (oHaA
®usznueckue  SABICHUS B NIPUPOJE: €CTECTBEHHBIN

12.11 pPalMOaKTUBHBIA (OH, KOCMHYECKHE JIyHH,  pajlMoaKTHBHOE
U3ITy4eHHUe IPUPOIHBIX MUHEPAJIOB, IEHCTBUE PaliOaKTUBHBIX
U3JTy4EHUI Ha OpraHu3M 4eJI0oBeKa

.12 TexHUueckue yCTpoilcTBa: CHEKTPOCKOI, WHIUBUAYaIbHBIN

JIO3UMETp, KamMepa Bunbcona




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kox
NpoBePsSIeMOro
TpedoBaHMS

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM pe3y/ibTaTaM 0a30BOro
YPOBHS OCBO€HMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl
OCHOBHOTI0 0011ero oopaszoBanust Ha ocHoBe PI'OC

[Tonnmanue ponu (GU3KMKK B HAYYHOM KapTHHE MUPa; CHOPMHUPOBAHHOCTh
0a30BbIX MPEACTABICHUI O 3aKOHOMEPHOW CBS3M M IO3HABAEMOCTHU
SBJICHUH  MHpUPOJBI, O POIM  IKCIepuMeHTa B  (usmke, O
cuUCTeMOooOpa3yronie ponu (U3UKH B Pa3BUTHH CCTECTBEHHBIX HAYK,
TE€XHUKU M TEXHOJOTHH, 00 3BOIIOIMUH (PU3NYECKUX 3HAHUN U UX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAYYHOUM KapTUHE MUPA, O BKJIAJE POCCUICKUX H
3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00bSICHEHHE MPOLIECCOB
OKPYKAIOIIEro MUpPa, Pa3BUTUE TEXHUKHU U TEXHOJIOTHI

3HaHMs O BUJIaX MaTepuu (BEIIECTBO U I0JIE), O JIBUKEHUU KakK crocode
CYLIECTBOBaHMsI MaTepuH, 00 aTOMHO-MOJIEKYJSIPHON TEOpUH CTPOCHMS
BEIIECTBA, O (PU3MUECKON CYIIHOCTH SIBJICHUN MPUPOABI (MEXaHUUECKHUX,
TEIUIOBBIX, JJIEGKTPOMAarHUTHBIX M KBAHTOBBIX); YMEHHE pa3iIuyarb
SBJICHUS 110 OMMCAHUIO MX XapAaKTEPHBIX CBOMCTB U HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIUX JJaHHOE (PU3NUECKOE SIBIIEHUE; YMEHHUE paclio3HaBaTh
MIPOSIBJIEHUE HM3YYEHHBIX (PU3NYECKUX SIBIEHUN B OKPYKAIOIEM MUDE,
BBIJIEJISAS UX CYLIIECTBEHHbIE CBOMCTBA (IIPU3HAKH)

BJ'I&}IGHI/IC OCHOBaMH IIOHSATHIHOTO armapara 1 CUMBOJIMYCCKOI'O A3bIKa
(I)I/ISI/II(I/I U HUCHOJIb30BAHHUC UX IJId PCHICHUA y‘Ie6HBIX 3aaa4;, YMCHUC
XapaKTCPpHU30BaATh CBOICTBa TCI, (i)I/ISI/ILIeCKI/IC SABJICHUA W TIIPOLECCHI,
HCIIOJIb3Ys q)YHI[aMCHTaHBHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHHne OnuchIBaTh M3y4YEHHBIE CBOMCTBA Teld M (PU3WYECKHUE SIBJICHUS,
UCIIONB3Ys U3UYECKUE BETUIHHBI

Branenne ocHOBaMH METO/I0B HAYYHOTO ITO3HAHUS C YUETOM COOIIOICHHS
npaBui 0€30MacHOro Tpy/ia: HaOMoIeHHE (PU3NYECKUX SIBIICHHI:

YMEHHE CaMOCTOSITEIFHO COOMpAaTh IKCIIEPHUMEHTAIBFHYIO YCTaHOBKY W3
JAaHHOTO Habopa 000pYI0BAHUS 110 MHCTPYKIIUH, OTIUCHIBATH XO/1 OIBITA U
3aITMCBIBATh €TO PE3YNIbTAThl, POPMYINPOBATH BHIBOJIBI,

NPOBE/IEHUE MPSIMbIX M KOCBEHHBIX M3MEPEHHUH (PU3MUECKUX BEJIWYMH:
YMEHHE  IUIAHUPOBaTh  HW3MEPEHHUs, CaMOCTOSTEIILHO  COOHMpaTh
HKCHEPUMEHTAIBHYIO YCTAHOBKY IO WHCTPYKIIMH, BBIYMCISATH 3HAUCHHE
BEJIMYMHBI U aHAIM3UPOBATH MOJTyYSHHBIEC PE3YJIbTAThI C YIETOM 3a/1aHHON
MOTPEIIHOCTH PE3YNIbTaTOB U3MEPEHUH;

NPOBEICHUE  HECIOXHBIX  OKCIIEPUMEHTAIBHBIX  HWCCIIEIOBAHHIA;
CaMOCTOSITENIEHO COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY U TIPOBOJHUTH
HCCIIEJOBAaHHUE M0 WHCTPYKIMH, IPEACTABIIATH ITOJy4YCHHBIE 3aBUCHMOCTH
¢u3nUeckux BEJIMYMH B BUAE TaOMUI] M TpauKOB, YUUTHIBATH
HOTPEITHOCTH, JIeNIaTh BBIBOJIBI IO PE3yIbTaTaM MCCIIEOBAHHS

[TonnMaHue xapakTepHBIX CBOMCTB (PM3MUECKUX MOJIENEH (MaTepuaabHas
TOYKa, a0CONIOTHO TBEPOE TEIO, MOJEIH CTPOCHHS Ta30B, KUAKOCTEH H




TBEPJBIX TeJl, IJIAHETapHasi MOJENIb aTOMa, HyKJIOHHAsI MO/IeJIb aTOMHOTO
A7Ipa) U YMEHUE IPUMEHSATh UX JUIsl 00bSICHEHUS (PU3HUECKUX MPOIIECCOB

VYMeHne o0BSCHATh (PU3MUECKHE MTPOIIECCH U CBOWCTBA TEJI, B TOM YHCIIE
U B KOHTEKCTE CHUTyallMid NPaKTHKO-OPUEHTHPOBAHHOIO XapakTepa, B
YaCTHOCTH, BBISBISATh NPUYMHHO-CICACTBEHHBIE CBSI3U W CTPOUTH
00BsICHEHHE C OMOpPOW Ha M3yYCHHbIE CBOMCTBA (PU3MUECKUX SBIICHHIA,
(du3HYecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJICIIN

YMeHue pemath pacuéTHble 3a/1a4u (Ha 6a3e 2 — 3 ypaBHEHHI ), UCTIOJIb3YS
3aKOHBI U (DOPMYJIBI, CBSI3BIBAIOIINE (DU3HMUECKUE BETMUUHBI, B YACTHOCTH,
3alUChIBaTh KPATKOE YCIOBHE 33a[]aul, BBISIBISATH HEJOCTAIOLIUE TaHHBIE,
BEIOMpaTh 3aKOHBI W (opmynbl, HEoOXomuMbIe ISl €€ peIIeHus,
UCIIOJIb30BaTh CIIPABOYHBIC JTaHHBIEC, MPOBOJUTH PAcuéThl U OLIEHUBATH
PEAUTUCTUYHOCTH IMOJTYICHHOTO 3HAYCHUS (PU3UUYECKON BEJTMYUHBI; YMCHHE
OTpEeNATh Pa3MEPHOCTh (U3NYECKOW BENUYHMHBI, MOJIYYCHHOW MpH
pEIICHUH 3aa4K
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YMeHHe XapaKTepru30BaTh IPUHIUIIBLI IEUCTBUS TEXHUYECKUX YCTPOUCTB,
B TOM 4HCJI€ OBITOBBIX MPUOOPOB, U MPOMBIIIICHHBIX TEXHOJOTHYECKUX
MPOIIECCOB MO MX OMUCAHUIO, UCIIOJIB3Ys 3HAHHSI O CBOMCTBAX (PU3MUECKUX
SBJICHUN U HEOOXOMMble (hU3MUYECKHE 3aKOHOMEPHOCTH

YMeHue UCoib30BaTh 3HAHUS 0 (U3NYCCKUX SBICHHUSX B TIOBCEIHEBHOM
KU3HHU JUIsl obecrieueHuss 0€30macHOCTH NP OOpaIieHuH ¢ OBITOBBIMH
npuOoOpaMi U TEXHUYECKUMH YCTPONCTBAMH, COXpPAHEHHS 3I0POBbSI U
COOIOZICHHS] HOPM SKOJOTHYECKOTrO TOBEIEHUsI B OKPYXKAIOIICH cpele;
MOHMMaHUe HEOOXOIUMOCTH TIPUMCHECHHS JOCTHXKCHUH (QU3UKH U
TEXHOJIOTHH JIJIsl palliOHATIBLHOTO MPUPOAONOIB30BAHUS

OnbIT moMCKa, TMpeoOpa3oBaHMs M TNPEACTaBICHUs HHGOpMAIMU
(Gu3NYECKOT0  COAEpX aHUS C  HCIOJNb30BAaHUEM HH(OPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTMI; YMEHHME OLIEHHUBATh JIOCTOBEPHOCTH
MOJIydeHHOW HMHGPOPMAllMM HAa OCHOBE MMEIONIUXCS 3HAHUM W
JIOTIOJTHUTEIbHBIX UCTOYHUKOB; YMEHHUE HMCIIOJIb30BaTh MPU BHIIOJHEHUH
y4eOHBIX 33JaHUN HAYYHO-NOMYJISIPHYIO JIUTEpaTypy (PU3NYECKOTro
COJIEp’KaHUs, CIIPAaBOYHBIE MaTepHallbl, pecypcsl ceTh MHTepHeT;
BJIa/ieHre 0a30BbIMHM HaBbIKaMU MPeo0pa3oBaHus HHPOPMAIUN U3 OJHON
3HAaKOBOW CHUCTEMBI B JIPYI'ylo; YMEHHE CO3]aBaThb COOCTBEHHBIE
MMCbMEHHBIE W YCTHBIE COOOIICHWS Ha OCHOBe HWHMOpManuu u3
HECKOJIbKUX UCTOYHUKOB




INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D
O ®U3UKE

K IIpoBepsieMblii 31eMeHT cOepPKAHUSA
ox

1 MEXAHWYECKUE ABJIEHUA

Mexanngeckoe JBUKCHUC. MaTepI/IaJ'IBHaﬂ TOYKa. Cucrema OTCuUéTa.

1.1
OTHOCHUTENBHOCTD IBUKEHUS

PaBHOMepHOE u HepaBHOMepHOe naBmxkeHue. Cpemnsas ckopocts. Popmyna s
1.2 | BBIUHCICHHS CpPEOHEN CKOpOCTH: V = S/t

PaBHOMepHOE NpPSIMOJIMHENHOE JBUKEHHE. 3aBUCUMOCTb KOOPJIMHATBl Te€la OT
BPEMEHH B CIIy4ae PaBHOMEPHOT'O IIPSIMOJIMHEUHOIO IBUKECHHUS:

L3 x(f)=x,+vf

Fpa(bI/IKI/I 3aBUCHUMOCTH OT BPEMCHH I HIPOCKOUHU CKOPOCTH, IMPOCKIHNU
NepeMeUICHUS, ITYyTH, KOOPAWHATHI ITPU PaBHOMEPHOM HpHMOHHHeﬁHOM JBHXKCHHUH

3aBUCUMOCTh KOOpJMHAThl Tejla OT BPEMEHHM B Cllyyae paBHOYCKOPEHHOI'O
MPSIMOJIMHEIHOTO JIBUKEHMUSL:

S =v,, #1+a,*

t2| "Ha

q)OpMy.TIBI JJI TPOCKI WU IIEPEMCIICHU S, ITPOCKIHUU CKOPOCTU U IIPOCKIINU YCKOPCHUA
IIpHU paBHOYCKOPECHHOM HpHMOHHHeﬁHOM JABVKCHHU
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a, (r)=canst,
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Vs Uiy ==a,5,

Fpa(bI/IKI/I 3aBUCUMOCTH OT BPCMCHHU IJId NPOCKIUHN YCKOPCHUA, TPOCKINU CKOPOCTH,
ONpoCKIHU NCPEMCIICHHA, KOOpPAWHATBI IPU PABHOYCKOPCHHOM HpﬂMOHHHeﬁHOM
JABMOXKCHUH

CBO6OI[HOC magacHUcC. (I)OpMYJ'ILI, OITMCBhIBAIOIIHEC CBO6OI[HOC naacHuc TCjaa II0

BEpTUKATIN (,Z[BI/I)KCHI/IG TCJIa BHU3 WKW BBCPX OTHOCUTCIILHO IMOBCPXHOCTU 3CMJ'II/I).

1.5
I'paduku 3aBUCHMOCTH OT BPEMEHU TSI IPOEKIIMH YCKOPEHUS, IPOESKIIMH CKOPOCTH U

KOOPAWHATEI ITPpU CB06OI[HOM MaaCHUU TCJIa IO BEPTUKAIIN

CxopocTh pPaBHOMEPHOTO ABIDKEHHMS TeNa M0 OKpyx)HOCTH. Hampasienue ckopocTu.
dopmyna Ui BBIUHCICHUS CKOPOCTH 4Yepe3 paauyC OKPYXKHOCTH M HEPUOT
1.6 = oOpamieHus:

_2mR
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lenTpocTpeMutenbHoe  yckopeHue.  HampaBneHue — LEHTPOCTPEMHUTENIBHOIO
yckopenus. @opmyra 715 BBIYUCICHUS YCKOPEHUSI:

_w
W R
®opmyina, cBsI3bIBaIOIIAs EPUOJT U YACTOTY OOpalCHHUS:
Y
T

Macca. IInoTHOCTB BellleCTBa. CDopMyna JJI BBIYUMCIICHUSA ITIJIIOTHOCTH !

_m

1.7 V
1.8 = Cwna — BekTopHas ¢pusndeckas BenmmuuHa. CII0KCHHE CUIT
1.9  SBnenue unepuuu. Ilepbiii 3akoH HproToHa
Bropoii 3akon HeroToHa:
F=m-d
1.10
CoHarpaBiIe€HHOCTh BEKTOpa YCKOPEHHU TeJla M BEKTOpa CHUJIbI, IEUCTBYIOIIEH Ha
TEJ0
B3aumoneiicteue ten. Tpernit 3akoH HeroToHa:
1.11 F 21 _'Fl—>2
Tpenne MokoOs M TpeHUE CKoOJbKeHus. DopMmyiia JJisi BBIYUCICHUS] MOJIYJS CHITBI
TPEHUS CKOJIBLKEHUS:
F_=u-N
1.12 p = H
Hedbopmarus Tena. Yopyrue u Heynpyrue aedopmarii. 3aKoH yrnpyrou nedopmaruu
(3axon I'yka):
1.13 F=k-Al
Bcemupnoe tarorenue. 3aKOH BCEMUPHOTO TSATOTEHUS:
my -M,
.14 F=G 12
R

Cuna 1sprecTd. Y CKOpeHHe CBOOOIHOTO MAICHHUS.




®opmyna 1715l BBIYUCICHUS CHITBI TSHKECTH BOIM3H moBepxHocTy 3emin: F = mg.
JBmxenue mianer Bokpyr Connua. [lepsas kocmudeckas ckopocts. HeBecomocTs n
[eperpysKu

Wmnynbe Tena — BeKTopHast pusnyeckasi BeIMUUHA.
.15 p=mo

Nmnynsc cucremsl tein. M3menenue umnyisca. Mmyibsce cusl

3akoH COXpaHCHUA UMITYyJIbCa IJIsd SaMKHYTOﬁ CUCTCMBI TCJI:
1.16  p=myU +in,U, =const

PeakTuBHOE ABMXKEHUE

Mexannueckast pabora. @opmyia s BBIYUCICHUS PAOOTHI CHITBI:

A=Fsooscx
MexaHn4yeckasi MOITHOCTD:
1.17

N=24
I

Kunernueckas n NMOTCHIHAJIbHAA SHEPIUs. d)opMyna JJIA BBIYUCIICHU S
KHMHETUYECKOM OHEPIUu:

2
1.18 TeopeMa 0 KMHETUYECKOMH OHEpPIUHn. d)opMyJIa JJIs1 BBIYUCIICHUA HOTCHHH&HBHOﬁ
' OHEPIUU TCJia, IOAHATOIO

Hag 3eMIIEit:

E,= mgh

Mexannyeckas SHEeprus:

E=E;+E,

1.19 .
3aKOH COXpaHEHUsI MEXaHN4YEeCKOM 3Heprun. @opMyiia sl 3aKOHA COXPAHEHUS

MEXaHWYECKON YHEPTUU B OTCYTCTBHE CHII TpeHUs: E = const.
IIpeBpamieHne MEXaHMYECKOW DHEPIUU IIPU HAIMYUU CUIIBI TPEHHUSL.

[TpocThie MexaHU3MBI. «30JI0TOE TPABUIIO» MEXAHHKH.
Peryar. MomenT cubl: M - Fl.
VYcnoBue paBHOBECHS pblyara:

M +M +..=0

[ToasrxHbIN 1 HeOABWKHBIN O0510Kku. KITJI mpocThix MexaHU3MOB,

1.20




n= Anonesaas

A‘S&TIMHH

1.21

JlaBiieHre TBEPAOTO TENA.
®opMya 17151 BBIYUCIICHUS 1aBJICHUs TBEPIOTO Tena:
F
P= h
JaBnenue raza. ATMocdepHoe JaBieHHUE.
I'unpocraTuueckoe AaBiieHUE BHYTPH KUIKOCTH.
dopMyta 17151 BBIYUCICHUS 1aBJICHUS] BHYTPH KUIKOCTH:

p=pgh+p_,

1.22

1.23

1.24

3axoH [lackans. I'mapaBnuueckuil npecc

3akoH Apxumena. Dopmyna s onpeneneHus BRITAIKUBAKOIIEH CUIIbI, AECTBYIOIIECH
Ha TeJo, MOTPYKEHHOE B KUJIKOCTh WJIH Ta3:

Fam =PEV

Vcaosue nnaBanus tena. [lmaBanue CYI0B 1 BO3AYXOILIIAaBAHUEC

Mexannueckue KosnebaHus. AMIUINTY/A, EPUOA U 4acToTa Konebanuil. Popmyna,
CBSI3BIBAIOIIAS YACTOTY M NMEPHOJ KOJIeOaHUM:

1.25

1.26

MaremMatnueckuii ¥ TNPYKHHHBIM MasATHUKW. [IpeBpamieHue »sHEprum npu
KoJ1e0aTenbHOM ABMKEHUU

321TyxaIOH_II/IC KOJIeOaHHSI. BBIHY)KILGHHLIe kosiebanus. Pe3onanc

1.27

1.28

MexaHndeckye BOJIHEI. HpO)IOJ'II)HI)Ie N TIONCPCYHBIC BOJIHBEI. I[J'II/IHa BOJIHBI H
CKOPOCTb PaCIPOCTPAHECHHUS BOJIHBI:

L=uv-T

3ByK. ['poMKOCTh M BbICOTa 3ByKa. OTpakeHHE 3BYKOBOW BOJIHBI HA T'PAaHULE JIBYX
cpea. UHdpa3Byk U ynbTpa3Byk

1.29

IIpaxmuueckue pabomol

N3Mepenne cpenHell IIJIOTHOCTH BEIIECTBA; APXMMEIOBOM CHIIBIL, KECTKOCTH
NPYXUHBL, Kod(UIIMEHTa TPEeHHs] CKOJNBXKEHHs; pPAaOOThl CHIIBI TPEHHUS, CHIIbI
YIIPYTOCTH;, CPEAHEH CKOPOCTH [BIKEHHUS Opycka IO HAKIOHHOW IIOCKOCTH;
yCKOpEeHUsI OpycKa Mpu JBIKEHUHU MO HAKIOHHOW TUIOCKOCTH; YacTOTHI U MEPUOJA
KojeOaHWii MaTeMaTHYecKOro MAasTHHKA, 4YacTOThl W Tiepuoaa KoseOaHui
NPY>KUHHOTO MasiTHUKA,; MOMEHTA CHJIbI, JEHCTBYIOUIETO HAa pbluar; paboThl CHUJIBI
YIIPYTOCTH TPHU MOABEME TPy3a C MOMOIIBI0 HEMOJBIKHOTO OJI0Ka; pabOThI CHIIBI
YIOPYTOCTH MPU NOIBEME Ipy3a C MIOMOIIBIO MOABUKHOTO 0JIOKA.




HccnenoBanue 3aBHCHMOCTH apXHMEIOBOM CHJIBI OT 00bEMa MOTPYKEHHOW YacTH
Telaa U OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKHUBAIOIIECH CHJIBI OT MacChl
Tena; CHIIbl TPEHMsI CKOJBXCHMSI OT CHJIbBI HOPMAaJbHOIO JaBIEHUS U OT poja
IIOBEPXHOCTHU; CUJIbI YIIPYTOCTH, BOSHUKAIOLIEH B IIPY’KUHE, OT CTENIEHHU JepOopMaLun
IIPY>KHUHBI; YCKOpEHHsI OpycKa OT yrIja HaKJIOHa HaIlPaBJIAIOLIEH; eproaa (4acToThl)
KOJ1€0aHUI HUTSIHOI'O MasiTHUKA OT JJIMHBI HUTH; Mepuosia KoueOaHuil NpyKUHHOTO
MasATHHKa OT MACChl I'py3a U JKECTKOCTHU MPYXUHBI; UCCIICAOBAHNC HC3aBUCUMOCTU
nepuosia KojeOaHUl HUTSIHOrO MasTHHUKAa OT Macchl rpy3a. IlpoBepka ycioBus
PaBHOBCCHUS pblUara

Qusuueckue s6n1eHUs 6 npupooe: TIPUMEPBI IBUKEHUS C Pa3IMYHBIMU CKOPOCTSIMH B
YKUBOM U HEKUBOH NPUPOJIE, NEUCTBUE CUJIBI TPEHUS B IPUPOJIEC U TEXHUKE, IPUIIUBBI
1 OTJIHUBBI, IBHXCHUC ITJIAHCT ConHeyHoun CHUCTCMbI, PCAKTUBHOC ABUXXCHHUC KUBBIX

1.30 OpPTraHU3MOB, PBIYaru B TEJIE YEIIOBEKA, BIMSHUE aTMOCEPHOTO JTABICHUS HA )KUBOK
OpraHu3M, IUIaBaHUE PbIO, BOCHPUSTHE 3BYKOB JKUBOTHBIMU, 3EMIIETPSCEHUE,
CEMCMMUYECKHE BOJIHBI, LIyHAMHU, 9XO
Texnuueckue ycmpoiicmea: CIOUJIOMETp, ITaTYUKH IOJIOKEHUS, pACCTOSHUSA W
YCKOpEHUs, JAUHAMOMETp, MOJUIMIIHHUKK, PpAKEThl, pblyar, MOJIBWXKHBIH U

131 HENOJIBWKHBIM OJIOKM, HAaKJIIOHHas IUIOCKOCTb, IPOCThIE MEXaHWU3MbI B OBITY,

' cooOmrarmmecss COCyAbl, YCTPOHCTBO BOJONPOBOJA, THIPABIMYECKUN Tpecc,
MaHOMeTp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMeTp, HXOJIOT,
HCIOJIb30BAHUE YIIBTPA3BYKa B OBITY M TEXHHUKE

2 TETUUIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOXKEHHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPHUHM CTPOEHUS BEILECTBA.

2.1  Mopenn TBEPIOro, IKHUAKOTO U  Ta3000pa3HOr0  COCTOSHUM  BellecTBa.
Kpucrannuueckue u amopdHbie Tena

5 JIBukeHne yactull BemiecTBa. CBsI3b CKOPOCTH JABMXKEHHS YacTHIl C TEMIIEpaTypoi.

' BbpoyHoBckoe nBmxenue, mupdysus

2.3 = CmaunBaHUE M KallWJUISIPHBIE SBJICHUS

2.4 = TemnnoBoe pacHIMPEHUE U CKATHE

2.5 TennoBoe paBHOBECHE

’ 6 Buytpennss sneprus. Pabora u Temonepeaya Kak criocoobl I3MEHEHUsI BHYTPEHHEH

' SHEPrUuu

2.7 = Bunasl Temuionepeaadn: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyYEHUE
Harpesanue u oxnaxzaenue ten. KonuuecTBo TEIoThl. Y JelbHas TEMI0EMKOCTD:

2 o=am(ty-1))
3aKOH COXpaHEHUs SHEPTUH B TEIIOBBIX Mpolieccax. Y paBHEHHE TEIJIOBOro OaaHca:

2.9 Ql +Qg + =0

510 Hcnapenue u koHaeHcanus. Mi3sMeHeHre BHYTpEHHEN SJHEPIUH B IIPOLIECCE UCTIAPEHUS

' 1 KoHeHcanuu. Kunenue sxuakocTy. Y aenpHas Tersiora napoodpasoBanus: L = Q/m

2.11  BnaxHocTb BO3ayXxa




[InaBnenue u kpucrammsanys. VismMmeHeHne BHYTpPEHHEN dHEPIUM IIPU IUIABJICHUH U
KPUCTAJIIN3alUu. Y 1ebHAasl TEIJI0Ta IUIaBJICHU:

2.12
' o
& m
’ 13 BHyTpeHHss sHeprus cropanusi TOIUIMBA. Y JeJIbHAs TEIUIOTa CTOPAaHUs TOIINBA: ¢ =
’ O/m
2.14  Ilpunnmmsl pabotsl TernoBsix asurareneid. KI1J] TenmoBoro nurarens
IIpakmuyeckue pabomul
W3mepenue yaenpHOM TEIUIOEMKOCTH METAJUIMYECKOr0 LWIMHIPA; KOJIMYECTBa
TEIUIOTHI, MTOJYYEHHOTO BOJON KOMHATHOI Temmeparypbl (UKCUPOBaHHON MaccChl, B
515 KOTOPYIO omymeH HarpeThli HUIMHAP; KOJINYECTBA TEIIOTHI, OTAAHHOTO HArPEThIM
’ LMJIMHIPOM, I10CJIE OIYCKaHUs €ro B BOAY KOMHAaTHOM TEMIIEPATypbl; OTHOCUTEIbHON
BJIQXKHOCTH BO3]1yXa; YAEJIbHOM TEIUIOTHI IU1aBieHus Jpaa. MccienoBanue n3MeHeHus
TEMIIEpaTypbl BOABI IPH DPA3JIUYHBIX YCIOBHSX; SBJICHUS TEIJIOOOMEHA MHpuU
CMEUIMBAaHNH XOJIOJHOW U ropsiuei BOABL; IIpOLEcca UCTIapEHUS
Qusuueckue a6neHUs 6 npupooe. TOBEPXHOCTHOE HATSDKEHUE W KalMJUIIPHbIE
2.16  sBIEeHUS B TpPHUPOAE, KpUCTAUIBI B mpupone, uzinydeHue CouHIA, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpHU3bI; 00pa3oBaHue pOCHI, TyMaHa, WHEsl, CHera
Texnuueckue ycmpoucmea: KaNWUISIPbl, NPUMEPHl HCIOJIB30BAHNSA KPHUCTAILIOB,
2.17  XUAKOCTHBIM TEPMOMETP, NaTYMK TEMIIEPATYPHI, TEPMOC, CUCTEMA OTOIIJIEHUS JOMOB,
TMUTPOMETPBI, ICUXPOMETP, TapoBas TypOuHa, TBUTATENIb BHYTPEHHETO CrOpaHus
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1  Dnektpuzauus Tein. J[Ba BUia 3IEKTPUUYECKUX 3apsA0B
3.2 = BsaumogelicTBue 3apspKeHHBIX Telnl. 3akoH KysoHa
3.3 | 3akoH coxpaHEHHSs JIEKTPUUECKOro 3apsaa
34 Onexkrpuueckoe mone. Hanpspk€HHOCTh — dnekTpuueckoro mois.  [IpuHiun
' CYIEPHO3UILIMH IEKTPUUYECKUX MTOJIEH (HAa KAUECTBEHHOM YPOBHE)
15 Hocurenu osnextpuueckux 3apsanoB. JleiicTBHe AEKTpUYECKOro IMOJig Ha
' aneKkTpuyeckue 3apsiabl. [IpOBOJHUKN U AUAIEKTPUKHI
IlocTosiHHBIN 3nekTpudeckuii Tok. JlelcTBusa snekTpuueckoro toka. Cuiia ToKa.
3.6 = Hampsokenue.
I=q/t,U=A/q
37 DNEKTPUUECKOE COIPOTUBIIEHHE. Y IETBHOE AIEKTPUUECKOE CONPOTUBIICHNUE!
' R =pl/S
3.8 3axkon Oma mia yuactka anekrpudeckoit nenu: I = U/R
IlocnenoBarenbHOE COEIMHEHUE IPOBOIHUKOB:
3.9 Il =1, UZUI +U,; RZRI-FRE.

[TapannensHoe coelMHEHNE TPOBOJAHUKOB PABHOTO COMPOTUBIICHHUS:




U=UyI=L+L;R=

b |2

CmMen1aHHbIE COCINMHCHUA ITPOBOAHHUKOB

3.10  PaGora 1 MOITHOCTH 3eKTpUUecKoro Toka. A = Ult, P = Ul
3akoH J[xoyns — Jlenna:
3.11 O=I 2 Rt
312 OmnbIiT OpcTena. MarHuTHOE MOJIE MPSMOTO MPOBOJIHUKA C TOKOM. JIMHUY MarHUTHOU
’ UHIYKIMN
3.13 | MarsaurtHoe 1oJye MOCTOSHHOTO MarHuTa. B3aumMoaeiicTBiEe MOCTOSIHHBIX MAarHUTOB
3.14 | JlelicTBHMe MarHUTHOTI'O OJISl HA IPOBOJHUK C TOKOM
3.15  Onsitel @apaned. SABiaeHue anekTpoMarauTHON nHAykuuu. [Ipasuno Jlenna
IIpaxmuueckue pabomul
N3mepenue 31eKTpUUecKOro CONPOTUBIICHUS PE3UCTOPA; MOIITHOCTH SJIEKTPUUECKOTO
TOKa; pabOTHI AMIEKTPUIECKOTO TOKA.
HccnenoBanme 3aBUCUMOCTH CUJIBI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE (PE3UCTOPHIL,
316 JaMIIOYKa), OT HAMPSHKEHHs Ha KOHI[aX MPOBOJIHUKA; 3aBUCUMOCTH COITPOTUBIICHHUS OT
' JUIMHBI ~ TPOBOJHMKA, TUIOMIAUM €ro TIOMEPEYHOr0 CEUEHUS ¢ YIEIbHOTO
COTIPOTHUBIICHUS.
[IpoBepka mpaBuia s HJIEKTPUUYECKOTO HAMPSDKEHHS TPHU  TOCIIEI0BATEILHOM
COCIMHCHUH TPOBOJIHUKOB; TIpaBWIa [UJIi CHUJIBI DJIEKTPUUYECKOTO TOKa TMpHU
napayiebHOM COEIMHEHUN TPOBOAHUKOB (PE3UCTOPHI U JIAMITOUKA)
Qusuyeckue A6NeHUsT 6 Npupooe: BIEKTPUUYECKUE SBIEHUS B arMmocdepe,
3.17  >1IeKTpUUYECTBO KUBBIX OPraHU3MOB, MAarHUTHOE 10JI€ 3eMJIH, JIpei( MOII0COB, POJIb
MarHUTHOTO TIOJIS JIJIS )KM3HU Ha 3emie, TTOJISIPHOE CUSTHUE
Texnuueckue ycmpoticmea.: 3JIEKTPOCKOII, aMIIEPMETP, BOJIBTMETP, PEOCTAT, CUETUUK
318 ANEKTPUYECKOM DHEPrHH, DJICKTPOOCBETUTEIbHBIE MPUOOPHI, HArpeBaTEIbHBIE
' AIEKTPONPUOOPHI (MTPUMEPHI), AICKTPUUCCKUE TMPETOXPAHUTETH, AJICKTPOMATHHT,
AJIEKTPOJIBUTATEIh TOCTOSTHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA
3.19  DnexrpomaruutHbie BOAHBIL. [lIKkana 3eKTpOMarHUTHBIX BOJIH
3.20  JlyueBas moxeinb cBera. [IpsMonnHENRHOE paclpOCTpaHEHHE CBETA
3.21  3axoH otpaxeHnus cera. [lnockoe 3epkano
3.22  llpemomieHue cBeTa. 3aKOH MPETOMIICHHS CBETA
3.23 | ucnepcus cBeTa
394 JInnza. Xox mydeit B muH3e. @OKYyCHOE paccTOsTHUE TMH3bl. ONTHYECKas CUJla JTUH3BI:
' D=1/F
3.25 TI'ma3 kak onTuveckas cucreMa. OnTuyeckue mpuodopbl
3.26  Ilpakxmuueckue pabomul




N3mepenune onTHYeCKON CHUIBI COOMpAromiel JIMH3BL, (POKYCHOTO PACCTOSHHUS
coOuparoleit JIMH3bI (110 CBOMCTBY PaBEHCTBA Pa3MEpPOB MpeaMeTa U M300paKeHus,
KOTI'/Ia IPeIMET PacIoJiOKeH B ABOMHOM (oKyce), oKa3aTess IPEeTOMIICHUS CTEKIIA.

HccnenoBanue cBoiicTBa M300paXkeHUs, IOJYYEHHOTO C IIOMOIIBIO COOMparomiei
JIUH3bI; U3MEHEHUS (DOKYCHOT'O PACCTOSIHUS IBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yIJia
MPEJIOMJICHUS CBETOBOIO JIyya OT YIJIa MaJIeHUs Ha TPAHUIIE «BO3/IYX — CTEKIIO»

Dusuueckue A61eHUS 8 npupode: 3aTMCHU COJ'IHI_[a u .HYHI)I, OBETa TCJ, OIITUYCCKUC

3.27
sIBJIICHUS B aTMocdepe (IBeT Heba, pedpakius, paayra, MUPaK)
3.28 | Texnuueckue ycmpoiicmea: OYKH, IEPUCKOI, (hOTOANTIAPAT, ONTUISCKUE CBETOBOIBI
4 KBAHTOBEBIE ABJIEHUA
41 PamnoaktuBHOCTE. Anbda-, Oera-, ramma-m3nydeHus. Peakmuum anbda-u Oeta-
' pacmaza
4.2 Omnsithl Pesepdopna no paccesnuto anbda-uactuil. [lnanerapuas Moens atoma
4.3  CocraB aroMHOro sigpa. M3oTormnsl
4.4 | Ilepmox momypacrnaja aTOMHBIX SIIEP
4.5  SlnepHbie peakiuu. 3aKOHBI COXPaHEHHSI 3aPsI0BOTO U MaCCOBOT'O YUCET
Dusuueckue A61eHUSA 8 NpUpode. €CTECTBCHHBIN PaJMOaKTHBHBIN ()OH, KOCMHYECKHE
4.6  ny4u, paIuOaKTUBHOE M3ITyudeHHUE PUPOIHBIX MUHEPAIOB, ICHCTBUE PATUOAKTUBHBIX
M3JIy4eHUH Ha OPraHU3M YeJIOBEKa
47 Texuuyeckue ycmpoticmea: CHEKTPOCKON, WHIUBUIYyalIbHBIA JO3UMETp, Kamepa

BI/IJ'ILCOHa, AACPHAAd SHEPTreTUKA




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» du3uka: HHXKEHEPHI Oy AyIIero: 8-i Kiacc: yriryOJICHHBIH YPOBEHb: YICOHHUK:
B 2-X vactsx; 1-e uznanue benara B.B., Boponnosa H.U., JlomauenkoB 1. A. u
ap.; non penakuueit [lanebpatuena FO.A. AkironepHoe o0IIecTBO
«3narensctBo «IIpocBemenue»

» dusuKa: HHKEHEpHI Oymymiero: 9-i kimacc: yriyOJIeHHBINH YPOBEHb:
yueOHUK: B 2-x yacTsx; 1-e uzganue benara B.B., Boponmosa H.H.,
JlomauenkoB U.A. u np.; nox penakuueit [Tanebpatiesa F0.A. AxunonepHoe
obmectBo «M3aatenbcTBo «IIpocBemenue»

METOAUYECKHUE MATEPHUAJIBI IUVISA YYUTEJIA
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