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PaGouas mporpamma yuebnoro npeamera «du3uka» pazpaboTaHa Ha OCHOBE MpUKa3a
Munnpocsemennss Poccun ot 31.05.2021 1. Ne 287 «O6 yrBepkaeHuu denepaibHOTo
rOCy/IapCTBEHHOTO0 00pa30BaTENLHOTO CTAaHAAapTa OCHOBHOTO OOIIEr0 00pa3oBaHUsY;
npuka3za Munoopuayku Poccun ot 30.01.2015 r. Ne 34 «OG0 yrBepxkaennn dheaepaibHOTO
rOCyIapCTBEHHOTO  00pa3oBaTEIBLHOTO CTaHJapTa CpeaHero mnpodecCrOHaIHLHOTO
oOpazoBanus 1o crnenuaibHoctu 52.02.02 MckyccTBO TaHa»

Opranuzanus-pazpadorunk: ['BIIOY «Camapckoe xopeorpadguyeckoe y4HIHILE
(KomIeK)».

Pa3paboTunku:

Paccmorpeno m cormacoBano Ha 3acepganuun 1K nucnmnivH eCcTECTBEHHO-HAy4HOTO
nukia. [Iporokon Ne 4 ot 14.06.2024 r.

[Tpencenarens IT1IK
/ T'opneeBa A.A. /
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OdenepanbHas pabouas nmporpaMma o ydyeoOHomy mpenmery «Pusnkay (0a30BbIN
ypoBeHb) (mpenMeTHass o0nactb «EcTecTBeHHO-HayyHble TpeaMETh») (nanee
COOTBETCTBEHHO — IIporpamMma 1o ¢usuke, pu3nka) BKIOUAET MOSICHUTEIBHYIO 3aITUCKY,
coJiep)KaHue OOy4YEHHUs, TIJIaHUPYEMBbIE PE3yJbTaThl OCBOCHHSI MPOrpaMMbl N0 (U3HKE,
TEMaTUYECKOE TUIAHUPOBAHUE.

HOACHUTEJIBHAS 3AIIMCKA

[Tporpamma mno ¢u3rKe Ha ypOBHE OCHOBHOT'O 00I1IIero o0pa3oBaHus COCTaBJIeHa Ha
OCHOBE TMOJIOKEHUH U TpeOOBaHUM K pe3yjibTaTaM OCBOEHHS Ha 0a30BOM YpOBHE
OCHOBHOM 00pa3zoBaresibHOM mporpammel, npeacrasieHHbIXx B PI'OC 00O, a takxe ¢
yuétoM (enepaibHON pabouell mporpammel BocnuTanus U KoHuenuuu npenogaBaHust
yueOHoro npeamera « Pu3nukay.

ConmepxaHue mporpaMMbl 1O (M3UKE HalpaBlIeHO Ha  (opMUpOBaHUE
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH OOYUaIOIIUXCA U OPTaHU3AINI0 U3ydeHUS] (PU3UKU
Ha JEATENIbHOCTHOM OCHOBe. B mporpamme mo (u3MKe Y4YHUTHIBAIOTCS BO3MOXKHOCTHU
yueOHOoro mpeamera B peammsanuu TpedboBanuin GI'OC OOO k miIaHUpPYEMBIM
JUYHOCTHBIM M METAaIlpPeIMETHBIM pe3yJibTaTaM OOY4YCHHs, a TaKKe MEXKIPEIMETHBIC
CBSI3U €CTECTBEHHO-HAyYHBIX Y4YEOHBIX IMPEJAMETOB HA YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHHsL.

[IporpamMma no ¢u3uke ycTaHaBIMBAET paclpelesieHHe ydyeOHOro maTepuaa Io
rogam oOyudeHus (110 Kj1accam), mpejiaraeT IpuMEpHYIO MOCIEA0BATEIbHOCTh U3yUEHUS
TEM, OCHOBaHHYIO Ha JIOTUKE Pa3BUTH MPEIMETHOTO COACPKAHMS U yIETE BO3PACTHBIX
0COOEHHOCTEN 00YyJaroIUXCsl.

[Iporpamma no ¢usuke pa3padboTaHa ¢ LEIbI0 OKa3aHUs METOAMYECKON MOMOIIU
YYUTEIIO B CO3JIaHUH pabodeii MporpaMMEbl IO y4eOHOMY TPEIMETY.

duzuka SBIIETCSA CHCTEMOOOPA3YIOIIMM JJIsi €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOLIECCOB U SBJICHU,
U3ydaeMbIX XUMUEH, Ouosoruei, acTpoHoMHed U (u3nyecKkoil reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO KapTUHY MHUpa, NPEJOCTaBiseT Hauboiee SCHbIC
0o0pa3lbl NPUMEHEHHsS HAy4YHOI'O METO/a IO3HaHWsS, TO €CTh CHoco0a IMOJydeHus
JIOCTOBEPHBIX 3HAHUI O MUDE.

Opna w3 MIaBHBIX 3a7ad  (U3MUECKOro o0Opa3oBaHUsl B CTPYKTYpe OOIIEro
00pa3oBaHUs COCTOUT B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHON I'PaMOTHOCTH M MHTEpEca
K HayKe y OO0 y4aroImXcs.

N3yuenue ¢u3uku Ha 0a30BOM YPOBHE IPENIOJAraeT OBJAJCHHUE CIEAYIOIUMU
KOMIIETEHTHOCTSIMH, XapaKT€PU3YIOIIUMH €CTECTBEHHO-HAyYHYI0 TPAMOTHOCTb:

HAay4YHO OOBSCHSTH SBJICHMUS,

OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOI'O UCCIIEI0BaHUS;

MHTEPIPETUPOBATh  JaHHbIE M  MCIOJIb30BaTh  HAay4yHblEe  JOKa3aTeIbCTBa
JUIS TIOJTy4€HUSI BBIBOJIOBY.
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Henu uzyyenus: Gpu3MKU Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs ONpPEACTICHbI
B Konmenmuu npenonaBanus ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpraHU3aLusaX Poccniickon denepanum, peanu3yromux OCHOBHBIE
obuieo0pa3zoBaTenbHble  MPOrpaMMbl,  YTBEPKIAEHHOM  pemeHueM  Komnernu
MunucrepctBa npocsenienus: Poccuiickoit deneparuu (mpotokoii ot 3 nekadbps 2019 r.
Ne [1IK-4BH).

Henn uzyuenus Gusuku:

OpuoOpETEeHUEe MHTEpeca M CTPEMJICHUS OOYYaroIIMXCsl K HAYyYHOMY H3YUEHUIO
IPUPOJIBL, PA3BUTUE UX UHTEIUIEKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUH O HAYYHOM METOJ¢ TIO3HaHHUA U (OPMUPOBAHHE
UCCIIEI0BATEIBCKOT0 OTHOLIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

dbopMUpOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTara HU3YYEHUS OCHOB
CTPOEHHS MaTepUH U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpoBaHUE TMPEACTABICHUA O poid (GU3UKK I pa3BUTUS  APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH;

pa3BUTHE TPEACTaBICHUI O BO3MOXHBIX chepax Oyayied mnpodeccuoHanbHOU
NEeSITEeNbHOCTH, CBA3AHHOW ¢ (DU3MKOM, MOJArOTOBKA K JallbHEHUIIIEMYy O0Y4E€HUIO B 3TOM
HaIpaBJICHUU.

JlocTukeHre 3THX LieJied MporpamMMsbl 1o (pU3MKe Ha YpOBHE OCHOBHOI'O OOIIETrO
oOpa3oBaHMsl 00ECTICYMBACTCS PEIICHUEM CIICAYIOIIUX 3a1a4:

OpuoOpEeTeHNE 3HAHUN O JUCKPETHOM CTPOCHHM BELIECTBA, O MEXAaHWYECKHUX,
TEIJIOBBIX, SJIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npuoOpeTeHne YMEHHMM ONUChIBaTH U OOBACHATH (DU3UYECKUE  SIBICHUS
C MCIIOJIb30BaHMEM TTOTyYEHHBIX 3HAHMUIA;,

OCBOEHHE METOJOB PEUICHUS MPOCTEUIINX PACUETHBIX 33/ay C HCIOJIb30BaHUEM
buznyecKkux Mojieneil, TBOPYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHUW HaONIOAaTh NTPUPOAHBIC SBICHUS W BBITIOJIHSATH OIBITHI,
JabopaTopHbie PabOTHl M IKCIEPUMEHTAIBHBIE HCCICIOBAHUS C HCIOIb30BAHUEM
U3MEPHUTEIHHBIX PHOOPOB;

OCBOCHHE MPUEMOB pabOTHI ¢ HHpOpMaIuend HU3NIECKOTO COACPKAHUS, BKITIOYAS
UH(POPMAIIMI0O O COBPEMEHHBIX JOCTIDKCHUAX (U3UKM, aHaIM3 MU KPUTHYECKOE
OLICHUBaHUE UH(POPMAIIHH;

3HAKOMCTBO €O c(epamu TpoecCHOHATBHON ACSITEILHOCTH, CBSI3aHHBIMHU C
GuU3MKON, W COBPEMEHHBIMU TEXHOJIOTMSIMH, OCHOBAaHHBIMHM Ha JIOCTHXKEHHSIX
buznyecKoil HayKu.

Ha wusydenune ¢usuku (6a30BbIii ypOoBEHb) Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanusi orBoamuTcs 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B Heelmo), B 9
Kkiacce — 68 vaca (2 yaca B He/IeHO).

[Ipennaraemslii B mporpamme no (u3mnke nepeyeHb 1ad0paTopHbIX padOT U OIBITOB
HOCUT PpEKOMEHJATEeNbHbI  XapakTep, Y4YUTeNIb JIelaeT BBIOOp  IMPOBEICHMUS
7a00paTOpHBIX pabOT W OMBITOB C Yy4YETOM WHIWBUIAYaJbHBIX OCOOEHHOCTEH
O0y4aroumxcs, CHUCKa DSKCHEPUMEHTAIbHBIX 3aJaHuil, MpeIaraeMblx B paMKax
OCHOBHOTO TOCY/IapCTBEHHOT'0 SK3aMeHa MO (U3UKE.
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COJAEPXAHUE OBYUEHUA

8 KJIACC

Pa3nen 6. TermnoBble iBJICHUS

OCHOBHBIE TIOJIOKEHHUSI MOJICKYJISIPHO-KMHETUYECKOW TEOPHUU CTPOCHUS BEIIECTRA.
Macca u pazMepbl aTOMOB ¥ MOJIEKYJT. OTBITHI, TOATBEPKIAIOIINE OCHOBHBIC IMOJIOKEHUS
MOJICK YJISIPHO-KHHETHYECKON TEOPHH.

Mopgenu  TBEpIOro, SKUAKOTO M  Ta3000pa3HOTO  COCTOSHHM  BeIIECTBa.
Kpucrannuyeckue u amopdubie Tena. OObsiCHEHUE CBONCTB ra3oB, >KUJIKOCTEH U
TBEPJBIX TE€N HA OCHOBE IMOJIOKEHUN MOJIEKYJISIPHO-KUHETUYECKON Teopur. CMaunBaHue
Y KallWUSIPHBIE BJIEHUS. TEII0BOE paCIIMPEHUE U CoKATHUE.

Temnepatypa. CBs3b TemMnepaTypbl CO CKOPOCTHIO TEIJIOBOTO JIBUYKEHUS YACTHII.
BryTtpennss sneprus. CrocoObl M3MEHEHUSI BHYTPEHHEH 2HEPTuu: TeIUionepeaada u
coBepiieHue paboTel. Buael Temmomepenaun:  TEIUIONPOBOAHOCTH, KOHBEKIIHS,
W3JTy4EHHUE.

KoandectBo TemnoThl. YelbHasd TEINIOEMKOCTh BellecTBa. 1e€IIoOOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TeruioBoro Oananca. [lnaBieHue u OTBeplieBaHUE
KPUCTAUIMYECKUX BEIIECTB. YJIelIbHas TemioTa IuiaBieHus. IlapooOpa3oBanune u
koHneHcanusi. Hcmapenue. Kumnenuwe. VYjaenbHas Temora napooOpa3oBaHUS.
3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT aTMOC(EPHOro TaBICHUS.

BrnaxunocTs Bo3yxa.

DHeprus TONIuBA. Y AeNbHas TEII0Ta CTOPAHUSL.

[Tpunuunel padotel TernoBeix apurateneit KIIJ termmoBoro nsurarens. TenioBbie
JIBUTATEJIM Y 3alIUTa OKPY>KAKOIIEH CPEIBI.

3aKOH COXpaHEHHMS U MIPEBPAICHUS YHEPTUM B TEIIJIOBBIX MPOIIeCcCaX.

Jlemoncmpayuu
Hab6mronenrie 6poyHOBCKOTO JIBUXKCHUSI.
Ha6monenne nuddy3uu.
HaGmronenue siBneHuii CMauyuBaHus U KalWJUIAPHBIX SIBJICHUH.
HabGnronenue TemioBoro pacmmpeHust Tel.
W3menenne nmaBieHWsT ra3a Tpd  HM3MEHEHWHM O00BbEMa MW HArpeBaHUU WA
OXJIQKICHUH.
[TpaBuna u3mMepeHus TeEMIEPaTypHI.
Bune! Termonepenaumn.
OxJaxaeHue Mpyu COBEPIICHUU pabOTHI.
HarpeBanue ripu coBepiiieHUN padOThl BHEIIIHUMH CHJIAMU.
CpaBHeHUE TEIIIOEMKOCTEN pa3TuYHBIX BEIIECTB.
HabGmronenue kunenusi.
HaGnroneHue mocTossHCTBA TEMITEpaTyphI TIPH TUIABJICHUH.
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Moienu TEIOBEIX JIBUTATEIIEH.

Jlabopamopuvie pabomul u onvimsl

OnbITh IO 0OHAPYKEHUIO JIEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

OnbITEI O BRIPAIIMBAHHUIO KPUCTAJUIOB MIOBAPEHHOW COJIM WJIM caxapa.

OnbIThl O HAOTIOEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPIBIX
TE.

OnpeneneHue naBieHus BO3yxa B 0ajuioHe MINPHULIA.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTbH JIaBJIEHUS BO3AyXa OT €ro o0béma u
HarpeBaHUs WU OXJIaXICHUS.

IIpoBepka rumoTe3sl JIWHEHMHONW 3aBUCHMOCTH JIMHBI CTOJIOMKA >KHUIKOCTH
B TEPMOMETPUIECKON TPYOKE OT TeMIlepaTyphl.

HaGmonenue n3meHeHns: BHyTpEHHEN SHEPTHH Tejla B pe3yJibTaTe TeIionepeaayu
¥ PabOTHI BHEIITHUX CHJL.

HccnenoBanue siBICHUS TEIUIOOOMEHA MPH CMEUIMBAHUHU XOJOIHOW M Tropsiuei
BOJIbI.

OnpeneneHue KOJIUYECTBA TEMJOTHI, IMOJYYEHHOIO BOJOM TMpU TEII000OMEHE
C HarpeThIM METAJUIMYECKUM LIUJIUHIPOM.

OnpeneneHue yaenbHON TEIIOEMKOCTH BEILIECTBA.

NccnenoBanne nponecca nenapeHusl.

Ornpenenenre OTHOCUTEILHOM BIAKHOCTH BO3/1yXa.

Onpenenenue yaeabHON TEIJIOTHI IUIABICHUS JIbA.

Pa3znes 7. DiiekTpruecKue 1 MAarHUTHBIE SIBJICHUS

OnekTpuzauus Teln. JBa poma 3JeKTpUYEcKUX 3apsaoB. BzammoneiicTBue
3apsKEHHBIX Tell. 3akoH KyioHa (3aBUCHMOCTB CHJIBI B3aUMOJEH CTBHSI 3aPSKEHHBIX TEJl
OT BEJIMYMHBI 3apsI0B U PACCTOSTHUS MEKY TEJIaMu).

Onextpudeckoe mnone. Hanpspk€HHOCTh — anekTpudeckoro mnosd.  [IpuHnumn
CYINEPHO3UIIUHU IJIEKTPUUECKUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenun »snekTpuyecKuX 3apaoB. OJIEMEHTapHBIA 3JIEKTPUYECKUN  3apsii.
Crpoenne aroma. [IpOBOIHHUKM M IHAJIEKTPUKHA. 3aKOH COXPAHEHHsS DJIEKTPUYECKOIO
3apsja.

DNEeKTPUYECKUI TOK. Y CIIOBUS CYLIECTBOBAHUS JIEKTPUUECKOTO TOKA. MicTOUHMKH
NOCTOSSHHOTO TOKa. JIeMCTBUS 3JEKTPUUECKOrO TOKa (TEIJIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIIEKTPUUECKUNA TOK B KUJKOCTAX U raszax.

Onextpuueckas nenb. Cuila Toka. DeKTpudeckoe HampshkeHue. ConpoTUBICHHUE
IIPOBOJIHHKA. Y IEJIbHOE CONPOTHUBJIEHUE BemecTBa. 3akoH OMa i y4JacTka ILENU.
[TocenoBaTenbHOE U NAPALIENBHOE COEAMHEHUE TIPOBOIHUKOB.

PaboTa u MOUTHOCTH AJIEKTpUYECKOro Toka. 3akoH Jxoyns—Jlenna. Dnektpuueckue
LENH U MOTPEOUTENH IEKTPUUECKOi 3Heprun B ObiTy. KopoTkoe 3aMbIkaHue.

[locTosiHHBIE MarHuThl. B3aummonelcTBHE NOCTOSHHBIX MarHUTOB. MarHuTHoe
nose. MarHuTHOE noje 3eMJId M €ro 3Ha4Y€HUe I KU3HU Ha 3emuie. OnbIT Dpcrena.
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MarauTHoe 1noJie 3JEKTPUYECKOro TOKa. [IpuMeHEeHHe AIEeKTPOMAarHUTOB B TEXHUKE.
JlelicTBME MAarHUTHOTIO IOJISI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEb ITOCTOSSHHOIO
ToKa. Mcronp3oBaHME DIEKTPOABUTATENEM B TEXHUYECKHX YCTPOMCTBAX U Ha
TPaAHCIIOPTE.

Onbitel Dapanes. fIBneHue sneKTpoMarHWTHOM WHAYKOMH. I[IpaBuno Jlenna.
DnektporeHepaTop. CriocoObl MOTYyIEHUS AIEKTPUISCKON SHEPTUH. DIICKTPOCTAHIINN HA
BO300HOBJIIEMBIX HCTOUHUKAX SHEPTUU.

Jlemoncmpayuu
DJIeKTpHU3aLus TeIl.
JIBa poaa 3JIEeKTPUUECKUX 3apsiI0B U B3aUMOJIEVCTBUE 3apSKEHHBIX TET.
Y CTpONCTBO U IEUCTBUE JJIEKTPOCKOIIA.
DIIEKTPOCTATUYECKAS UHAYKITUS.
3aKOH COXpaHEHUS JIEKTPUUECKUX 3aPSIO0B.
[IpOBOTHUKY W TUSTIEKTPUKH.
MoenvpoBaHue CUIOBBIX TUHUH 3JIEKTPUUECKOTO MOJIS.
MCTOYHUKH ITOCTOSTHHOT'O TOKA.
JIelicTBUS DIEKTPUYECKOTIO TOKA.
DJIEKTPUUECKUAN TOK B XKHUJIKOCTH.
["a30BbIl pa3psia.
H3MepeHne cruiibl TOKa aMIepMeETPOM.
H3MepeHue 3J1eKTpUYeCKOro HAPSKEHUST BOJIbTMETPOM.
Peocrar u MarazuH conpoTHUBIIEHUM.
BzaumojeiicTBre NOCTOSHHBIX MAarHUTOB.
MoaennpoBaHue HEBO3MOKHOCTH pa3AeICHUS MOJKOCOB MArHUTA.
MoaenvpoBaHue MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB.
OnsIT Dpcrena.
MarauTHOE 10JI€ TOKa. DJIEKTPOMarHur.
JlelicTBHE MAarHUTHOTO MOJISL HA MIPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEIb MOCTOSIHHOT'O TOKA.
HccnenoBanue siBIEHUS 3IEKTPOMArHUTHOW WHAYKIWH.
OnbiTel Dapajes.
3aBHCUMOCTbh HAIIPaBJICHUSI MHAYKIIMOHHOI'O TOKA OT YCJIOBUU €r0 BO3HUKHOBEHHSI.
DJIEKTPOTreHEPATOP MOCTOAHHOTO TOKA.

Jlabopamopuvie pabomol u onvimol
OnBITH IO HAOTFOICHHIO DJIEKTPU3AINH T HHAYKIIMEH U TIPU CONIPUKOCHOBECHHH.
Hccnenosanue neicTBUs SIEKTPUUECKOTO TOJISl HA TPOBOJHUKH U TUDJICKTPHUKHU.
COopka u npoBepka pabOThI JIEKTPUUECKOM 1[EMU MOCTOSTHHOTO TOKA.
N3mepeHue u peryiarpoBaHue CUJIbI TOKA.
N3mepeHue u perympoBaHre HAMPSHKCHUS.
HccnenoBanue  3aBUCMMOCTM  CHJIBI  TOKa, HMIYHIETO  4Yepe3  Pe3UcCTop,
OT COTPOTHUBJICHUS PE3UCTOPA U HAIIPSHKCHUS HA PE3UCTOPE.
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OnbITEL, JNEMOHCTPUPYIOIIME 3aBUCHUMOCTH JJIEKTPUUYECKOTO  COMPOTUBIICHUS
MPOBOJAHUKA OT €r0 JJIMHBI, IJIOMIAN TONEPEYHOI0 CEUEHUS U MaTepralia.

[IpoBepka npaBuia CII0KEHUS HANPSKEHUN TP ITOCIEA0BATEIIbHOM COCIUHEHNUN
JBYX PE€3UCTOPOB.

[IpoBepka mpaBuia 1Jist CUIIbI TOKA IPU MapaUICIIbHOM COEAUHEHUN PE3UCTOPOB.

Omnpenenenue padoThl MEKTPUUECKOT0 TOKA, UAYIIETO Yepe3 pe3UCTOp.

Ornpenenenne MOIMIHOCTH 3JIEKTPUUYECKOTO TOKA, BBIICIIIEMOUN HA PE3UCTOPE.

UccnenoBanne  3aBUCMMOCTH  CHJIBI  TOKa, MAYLIETO 4YEpe3  JIAMIIOUKY,
OT HAIIPSKEHUS Ha HEW.

Onpenenenne KIIJI HarpeBaTersi.

HccnenoBanne MarHuTHOrO B3aUMOAEHCTBUS MTOCTOSHHBIX MAarHUTOB.

N3ydeHue MarHUTHOrO TMOJISi TMOCTOSHHBIX MAarHUTOB MPU UX OObEIUHEHUU U
pa3lieNeHUN.

HccnenoBanue AENCTBUS 3JIEKTPUUECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITEL, JI€MOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS  KATYIIKH
C TOKOM M MarHuTa OT CHJIbI TOKA W HAIIPABJICHUS TOKA B KaTYLIKE.

N3ydenne neicTBUs MAarHUTHOTO TIOJISI HA TPOBOJAHUK C TOKOM.

KoHncTpynpoBanue u uzyueHue padboThl JIEKTPOABUTATETIS.

N3mepenue KII/] anekTpoaBuraTebHOM YCTaHOBKH.

OnBITHI O UCCIIETIOBAHUIO SIBIICHUS 3JIEKTPOMAarHUTHON MHIYKIIMU: UCCIIEIOBAHHE
V3MEHEHUN 3HAYECHUS U HAIIPABIICHUS HHAYKIUOHHOI'O TOKA.

9 KJIACC

Pa3nen 8. Mexanunueckue siBJICHUA

Mexanuyeckoe  JBMxkeHHEe. MarepuanbHas — Touka. Cucrema  oTcuéra.
OTHOCHUTENBHOCTh ~ MEXAHUYECKOTO  JIBUKEHHS. PaBHOMEpHOE  MPAMOJIMHEUHOE
nexeHue. HepaBHOMepHoe mpsiMoiiMHElHOe ABWKeHue. CpedHsis M MTrHOBEHHas
CKOPOCTb T€JIa IPU HEPABHOMEPHOM JIBUKCHUMU.

VYckopenue. PaBHoyckopeHHOE MpsiMOJIMHEWHOE JiBH>KeHHe. CBOOOIHOE TajieHHeE.
OnpiTel ["anumnes.

PaBnomepHoe nBMkeHHME 1O OKpy:kHOCTH. llepwoxg u uactota oOpareHus.
JIuHeiHas u yrioBas CKOpocTh. LIeHTpocTpeMUuTENbHOE YCKOPEHUE.

IlepBeiii 3akoH Hprorona. Bropout 3axkoH Herorona. Tpermii 3axkon Hprorona.
[IpuHIMII CynIEpITO3ULUN CUJL

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: CHJIa TPEHHUS CKOJBKEHHS, CUJa
TPEHHUS TIOKOsI, APYTUE€ BUIbBI TPEHUS.

Cuta TSKECTH M 3aKOH BCEMUPHOTO TSITOTEHUSI. Y CKOPEHHE CBOOOIHOTO MaJICHHUS.
Jemxenue mnaner Bokpyr ConnHua. IlepBasg kocmuueckasi ckopocTb. HeBecomocTs u

NepPErpy3KH.
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PaBHOBecue MarepuaibHOM TOYKkH. AOCOMOTHO TBEpAOE Teno. PaBHOBecue
TBEPIOrO TEJA C 3aKPEIUIEHHOM OChIO BpamieHusi. MoMeHT cuitbl. LIEeHTp TskecTH.

Nmnynec Tena. M3MeHeHue wumnyiabca. WMIynbC cuibl. 3aKOH COXpaHEHUS
MMIyJIbca. PEakTUBHOE JBUXKEHUE.

Mexanudeckasi paboTta U MOITHOCTh. PaboTa CH TSHKECTH, YINPYrOCTH, TPEHUS.
CBs13b dHepruu u padbotsl. [loTeHIManbpHas SHEprus Tena, MOJHATOTO Ha/l TOBEPXHOCTHIO
3emud. [loTeHnmanbHast 3Heprus cxarou npyxunsl. Kunernueckas sueprus. Teopema o
KMHETUYECKOU HEPruu. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

Jlemoncmpayuu

Habmronenne MexaHU4ecKOro IBHXKEHHSI Tella OTHOCUTENIBHO Pa3HBIX TEJ OTCUETA.

CpaBHeHuE NyTeH U TPACKTOPUI JBHXKEHUSI OJHOTO U TOTO K€ TEJIa OTHOCUTEIBLHO
Pa3HbIX TEJI OTCUETA.

N3mepenune CkopoCTH U YCKOPEHUS MPSIMOJIMHEUHOTO JIBUKECHUS.

HccnenoBanne npu3HakoB paBHOYCKOPEHHOTO JBHKCHUS.

HaOmonenune nBuxeHus Teaa Mo OKPY>KHOCTH.

HaOmiogenne MexaHWYeCKUX SIBICHUM, MPOUCXOASIIUX B CHCTEME OTCYETa
«Tenexka» npu €€ paBHOMEPHOM M YCKOPEHHOM JIBH>)KEHHHM OTHOCUTEIIBHO KaOMHETa
buzuk.

3aBUCHUMOCTb YCKOPEHHMS TENIA OT MACCHI TEJIA U JEUCTBYIOIIEH HA HETO CUJIBL.

HabGnronenne paBeHCcTBa CUIT IPU B3aUMOJECHCTBUN TEN.

N3menenune Beca Teiia Ipu yCKOPEHHOM JIBUKEHUU.

[Iepenaua umiysbca npu B3aUMOJIECUCTBUU TEIL.

[IpeobGpazoBanus SHEPTUU NPU B3AUMOJICHCTBUU TE.

CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJICVICTBUU.

CoxpaneHnue UMIyJbca Ipyu aOCOTIOTHO YIIPYTOM B3aUMOICHCTBHH.

HabGnronenmne peakTMBHOTO IBMYKCHHUS.

CoxpaHeHre MEXaHUYECKOW YHEPTHH MTPH CBOOOAHOM MaICHHH.

CoxpaHeHue MEXaHMYECKOM DSHEpPruyM Npu JBWKEHUM Teja Iof JEWCTBHEM

IIPYKUHBI.

Jlabopamopmvie pabomul u onvimol

KoHcTpynpoBanue Tpakta AJisi pa3roHa U JajdbHEHIIEro paBHOMEPHOTO JIBUKECHHUSI
HIapyKa Wid TEIeKKH.

Omnpenenenue cpeaHell CKOPOCTU CKOJNbKEHUs OpyCKa WM JIBHXKEHUS IIapuKa Mo
HAKJIOHHOM IIJIOCKOCTH.

Omnpenenenue yCKOpEHHs Tela MPH PaBHOYCKOPEHHOM JIBIDKEHUH IO HAKIOHHOU
IJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH TTyTH OT BPEMEHU MPU PAaBHOYCKOPEHHOM JIBYKEHUHU
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3BI: €CIIM MPU PABHOYCKOPEHHOM [IBIDKEHUHM Oe3 HadaabHOU
CKOpPOCTHU IIYyTH OTHOCSATCA KaK Psii HEUETHBIX YHCETI, TO COOTBETCTBYIOIINE TPOMEKYTKU
BPEMEHHU OJINHAKOBBI.
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HccrnenoBanne 3aBUCUMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHJIBI HOPMAIBHOTO
JTaBJICHUSI.

Omnpenenenue kodpPuimeHTa TPEHUS CKOIbKEHUS.

OmnpeneneHue >kECTKOCTH MPY>KUHBI.

Onpenenenrie pabOThl CWJIBI TPEHHS TPU PABHOMEPHOM JBWKCHHU Tela
M0 TOPU30HTATILHON MOBEPXHOCTH.

OmnpeneneHue padOTHI CHIIbI YIPYTOCTU TMPH MOABEME Tpy3a C MCHOIB30BAHHEM
HETOIBM)KHOTO 1 TTOJABMYKHOTO OJIOKOB.

N3ydenue 3aKkoHa COXpaHEHUS SHEPTHU.

Pa3nen 9. Mexannyeckue Ko0J1e0aHUSA U BOJTHBI

KonebarenbHoe nBuxkeHue. OCHOBHBIC XapaKTEPUCTHUKU KOJIeOaAHWUN: TEpPHO/I,
4acToTa, aMIuIMTyAa. MaremaTuyecKuid W NpPYKUHHBIM MasTHUKHU. [IpeBpamienue
SHEPrUH MPH KOJIEOATETHHOM JABMKCHUU.

3aryxaromue koneOaHus. BeiHyxnaeHHbIe Kosiebanus. Pezonanc. Mexanuueckue
BoJIHBI. CBONCTBa MEXaHMYECKUX BOJIH. lIpoponbHbie M momnepeuyHble BOJIHBL. JlJiMHA
BOJIHBI U CKOPOCThb €€ pacunpocTpaHeHus. MexaHndyeckre BOJHBI B TBEPAOM TeEJE,
CEeMCMHUYECKNE BOJIHBI.

3Byk. I'poMKocTh 3Byka M BbIcOTa TOHa. OTpaxkeHue 3Byka. MHpa3Byk u
YIBTPA3BYK.
Jlemoncmpayuu

HabGnronenue konebaHuil Te1 moJ| 1EMCTBUEM CHJIbI TSXKECTU U CHIIBI YIIPYTOCTH.

HabGnronenue konebaHuii rpy3a Ha HUTU U HA NIPYKUHE.

HabmroieHre BRIHYKICHHBIX KOJIeOaHWH U pe30HaHca.

Pacnipoctpanenue npooJibHbIX U TONEPEYHBIX BOJIH (HA MOAECIIN).

HaOmronenue 3aBUCIMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamopuvie pabomsi u onvimol

Omnpenenenue 4acToTHl M MEpUOa KOIeOaHU MaTeMaTHYeCKOr0 MAasTHUKA.

Omnpenenenue 4acTOTHl ¥ MEpUOa KOJICOaHU MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH TepHoOJa KOieOaHWM MOABEIIEHHOTO K HUTHU Tpy3a
OT JJIMHBI HUTH.

HccnenoBanue 3aBUCMMOCTH IE€pUOJA KOJEOAHWH MPYKHMHHOTO MAasTHUKA
OT MaccChl rpysa.

[IpoBepka HE3aBUCUMOCTH TEepHoOJia KojeOaHuW Ipy3a, MOJABEUICHHOTO K HUTH,
OT Macchl rpysa.

OnebITBl, JEMOHCTPUPYIOIIHE 3aBHUCHUMOCTb IE€pUOJia KOJEOaHUN MPYKUHHOTO
MasTHHKA OT MacChl Ipy3a U )KECTKOCTU NPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHUSI.

Paznen 10. DjiekTpoMarHuTHOE 1oJie U 3JIEKTPOMATHUTHbIE BOJIHBI

10
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DNeKTpOMarHuTHOE ToJIE. DneKTpOMarHUTHbBIE BOJIHBI. CaolicTBa
ANEKTPOMArHuTHeIX BoyH. Illkama  3mekTpoMarHUTHBIX — BOJH. Vcmonb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JIJISL COTOBOM CBSI3U.

OnexkTpoMarHuTHas rnpupoza csera. CKopocTs cBera. BoaHOBBIE CBOICTBA CBETA.

Jlemoncmpayuu
CBolICTBA 2JIEKTPOMATHUTHBIX BOJIH.
BomHoBEIE CBONCTBA CBETA.

Jlabopamopmvie pabomul u onvimol
N3ydyeHue cBOMCTB 371€KTPOMATHUTHBIX BOJIH C TOMOIIBI0O MOOMJIBHOTO Tele(oHa.

Pa3znen 11. CBeToBBI€ SIBJICHUSA

JlyueBasg mopenps cera. Mcrounuku cBeta. [IpAmMoiMHENHOE pacnpOCTpaHEHHUE
ceera. 3armenus Connua u Jlywel. Otpaxkenne cBera. [Inockoe 3epkano. 3akoH
OTPaXKEHUsI CBETA.

[Ipenomnenne cBera. 3akOH IpesioMiieHus cBeTa. [loaHOe BHyTpeHHEE OTpaKeHue
cBera. Mcnonb30BaHKEe MOTHOTO BHYTPEHHETO OTPAKEHUS B ONITUYECKUX CBETOBOAX.

Jlunza. Xon myueit B nuH3e. Onrtuueckas cuctema (oToarrapaTa, MUKpPOCKONa U
Teneckormna. ['1a3 kak onTuyeckasl cucreMma. bam3opykocTs U 1aTbHO30PKOCTb.

Paznoxenne 6enoro ceera B criekTp. OnbiTel HetoToHa. CliokeHUe CIIeKTpaIbHbIX
uBeroB. /[ucnepcus crera.

Jlemoncmpayuu
[IpsamonuHerHOe paclIpOCTPpaHEHUE CBETA.
OTtpakeHue cBeTa.
[Tonyuyenue n3o0paxeHU B IJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
[Ipenomiienue cgera.
OnTuyeckuii CBETOBO/.
Xon nydeii B coOMparolien JuH3e.
XO0J1 JIyder B paCCenBAKOIIEH JIMH3E.
[Tonydenne u300pakeHH ¢ MOMOIIBIO JIMH3.
[Tpunuun aevictBus GoroamnmnapaTa, MUKPOCKOIA U TEJIECKOMA.
Monens rinasa.
Paznoxxenue 6enoro cBera B CEKTP.
[Tonyuyenue Genoro cBeTa Npu CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamophvie pabomul u onvimsl
HccnenoBanue 3aBUCUMOCTH yIiia OTPaKEHUS CBETOBOIO JIyda OT YIJia aJeHHUs.
W3yueHne xapakTepuCTUK U300 paKEeHUS TpeMETa B IIJIOCKOM 3epKaje.
HccnenoBanue 3aBUCUMOCTH yIJla MPETOMIICHUS CBETOBOIO Jiyda OT YIJia MajeHus
Ha TPAHUIIE «BO31YX—CTEKIIO».
[Tonyyenue nzo0pakxeHUN ¢ TOMOIIBIO COOMPAOIICH JIMH3BI.

11
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Omnpenenenne GOKYCHOTO pacCTOSHUS M ONTHYECKON CHIIBI COOMPAOLIEH JIMH3BI.

OmBITHI IO PA3TI0KEHUIO OEJIOr0 CBETa B CHEKTP.

OnbITEI IO BOCHIPUATHIO LIBETA IPEAMETOB IPU UX HAOJIOIEHUU Yepe3 LIBETOBBIE
(UIBTPBL

Pa3nen 12. KBaHTOBbBIE SIBJIEHHS

Oneitel  Pesepdopna u mmanerapHas mMozenbs aroma. Mogens atoma bopa.
Hcnyckanue u norionieHre ceera atoMoM. KBaHThl. JInHeWyaTeie ClIEKTPBL

PanuoaktuBHOCTE. Anb(a-, Oeta- u ramma-uznydeHus. CTpoeHre aTOMHOTO Sipa.
Hyxknonnast moaens aromHoro siapa. M3oronel. Pagnoaktusnsie npespamienus. [lepron
MoJypacnaza aTOMHBIX SIAED.

SAnepHble peakiiuu. 3aKOHbI COXPAHEHUS 3apSJ0BOTO U MAaCCOBOTO YMCEN. DHEPTHUs
CBS3U aTOMHBIX snep. CBsi3b Macchl U 3HEpruu. Peakuuu cCUHTE3a U JIETEHUS SIEp.
Ncrounuku sueprun ConHIa U 3BE37.

Anepnas sHepreruka. JIeMCTBHS PpaJMOAKTUBHBIX W3JIYyYCHUHM HaA JKHUBBIC
OpraHHU3MBl.

Jlemoncmpayuu
CrexTpsl U3Iy4eHUs U NOTJIOICHHUS.
CnexTpsl pa3IMYHbIX Ta30B.
CnekTp Bozmopoa.
HabGnronenue TpekoB B kamepe BusbcoHa.
Pabota cu€runka HOHU3UPYIOMUX U3ITYIEHUH.
Perucrtpanus uznydeHus NpUpOIHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamophvie pabomul u onvimsl

HaOmoieHue CIuTONIHbIX ¥ IMHEHYAThIX CIIEKTPOB H3ITydSHHUSI.

HccrnenoBanre TPEKOB: M3MEPEHHUE JHEPIMHM YACTHIBI 110 TOPMO3HOMY ITYTH
(o ororpadusim).

N3mepenre paaguoakTHBHOTO OHA.

IHoBTOpUTEIABbHO-0000IIAKO AT MOTYJIb

[ToBTOpUTENHHO-0000IAIONIMIA MOAY/Ib MpPEJHA3HAYEH JUIsl CHCTeMaTh3aluud U
00001IIeHNsT TTPEIMETHOTO COJECP)KAHUS U OTbBITA JIEATEIHHOCTH, MPUOOPETEHHOTO TMPHU
U3YYeHUH Bcero Kypca (U3MKH, a Takke [ TMOATOTOBKA K OCHOBHOMY
TOCY/IapCTBEHHOMY 9K3aMEHY 10 (PU3UKE JJIs1 00yJaIONINXCsl, BRIOPABIINX ATOT YICOHBIN
peaMeT.

[Ipy u3yyeHMH JAHHOTO MOAYJSA PEANU3YIOTCS W CHCTEMATU3UPYIOTCS BHUJIbI
JEATEeIbHOCTA, HAa OCHOBE KOTOPBIX OOECIEYUBAETCS JOCTUXKEHUE NPEIAMETHBIX U
METanpeIMETHBIX IJIAHUPYEMBIX pE3YJIbTATOB oOydeHwus, dbopmupyercs
€CTECTBEHHO-HAy4YHass T'PAMOTHOCTb: OCBOCHHE HAyYHBIX METOJIOB MCCIEAOBAHUS
SIBJICHUU MPUPOJIBI U TEXHUKH, OBJIAJICHUE YMEHUSIMU OOBSICHIThH (PU3NUECcKue sIBJICHUS,

12
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IIPUMEHSIS TIOJIyYCHHBIE 3HAHWSA, pPEIIaTh 337add, B TOM YHCIE KAaYECTBEHHBIE H
DKCIIEPUMEHTAIILHBIE.

IIprHIMIMATBHO AEATEIBHOCTHBIA XapaKTep JaHHOIO pa3/iesa peal3yeTcs 3a CUET
TOr0, YTO OO y4YarOIIHUECs BBITOIHSIIOT 33/1aHUs, B KOTOPBIX UM Mpe/jIaraeTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUM pacro3HaBaTh U HAyYHO OOBACHATH (PU3UUECKHE
SIBJICHUS B OKPYKAIOIIEW NPUPOJE U TOBCEIHEBHON KU3HU;

UCIIOJIb30BaTh HAYYHbIE METO/Ibl UCCIEIOBAHUS (PU3NYECKUX SIBICHUM, B TOM YUCIIE
JUIsl IPOBEPKU TUIIOTE3 U MOJYYEHUS] TEOPETUYECKUX BBIBOOB;

OOBSCHATh HAy4YHbIE OCHOBHI HaubOOIee BAXKHBIX JOCTUXKEHUU COBPEMEHHBIX
TEXHOJIOTUHM, HalpuMep, NPAKTHUYECKOTrO MCIIOIb30BAHUS Pa3JIMYHBIX HMCTOYHHUKOB
HHEPI'MH HA OCHOBE 3aKOHA ITPEBPALLECHUs] U COXPAHEHUS BCEX U3BECTHBIX BUJIOB DHEPIUH.

13
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 PU3UKE
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyenune ¢(u3uku Ha YpOBHE OCHOBHOIO OOHIEro 0Opa30BaHUSl HANpPaBICHO
Ha JIOCTIDKEHUE JIMYHOCTHBIX, METAllPEAMETHBIX U TPEAMETHBIX 00pa30BaTEIbHBIX
pe3yJbTaTOB.

JIMHHOCTHBIE PE3YJIBTATBI

B pesynbraTe msydyeHus (pusukum Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
y o0y4arorierocst 0yayT chopMupOBaHbI CICTYIONINE TUIYHOCTHBIE Pe3yJIbTAThl B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHMS:

NPOSIBJICHHE HWHTEpeca K HCTOPHH M COBPEMEHHOMY COCTOSIHUIO POCCHICKOM
(bu3uYeCcKOl HAYKH;

IICHHOCTHOE OTHOIIICHHE K IOCTHKEHUSM POCCUICKUX YUEHBIX-(PU3UKOB;

2) IpakIaHCKOro 1 IyXoOBHO-HPaBCTBCHHOI'O BOCIIMTAHUSA
TOTOBHOCTb K 4AKTHBHOMY Y4YaCTHIO B O6CY)KI[€HI/II/I O6HICCTB€HHO-3H3.LII/IMI)IX 151
OTHYCCKHUX HpO6JI€M, CBA3aHHBIX C ITPAKTUYCCKUM IIPUMCHCHHUCM ,Z[OCTI/I)KGHI/Iﬁ ¢)H31/IKI/I;
OCO3HAHUC BAJKHOCTHU MOPAJIIbBHO-OTUYCCKUX IIPUHIIUIIOB B ACATCIbHOCTH y‘IéHOI‘O;

3) 3CTETHYECKOr0 BOCIIMTAHUSA

BOCTIPUATHE JCTETHUYECKUX KauecTB (DM3MYECKOW HayKu: €€ TapMOHUYHOTO
MOCTPOCHHUSI, CTPOTOCTH, TOUHOCTH, JTJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTI' O TIO3HAHMSI:

OCO3HAHHME LIEHHOCTH (U3MYECKOW HAYKHU KAaK MOIIHOTO MHCTPYMEHTA MO3HAHUS
MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTMH, BAXKHEUIIIEH COCTABIISIOIICH KYJIBTYPHI;

pa3BUTHE HAy4yHOM J10003HATENBHOCTH, MHTEpeca K HCCIIEA0BATEIbCKOM
JEATEIIbHOCTH;

5) popMupoBanust KyJbTYPHI 310POBbsI U IMOIHOHAIBHOI0 0JIAr 0N Oy YHsI:
OCO3HAaHUE LEHHOCTH Oe3omacHOro oOpa3a KH3HM B  COBPEMEHHOM
TEXHOJIOTUIECKOM MHPE, BAXKHOCTH MPABUI O€30IIaCHOTO MTOBECHHS Ha TPAHCIIOPTE, Ha
JIOpOTax, ¢ EKTPUIESCKUM U TETUIOBBIM 000PY/IOBAHUEM B JIOMAIIIHUX YCIOBHUSX;
cOpMUPOBAHHOCTh HABBIKA PEQIICKCHH, MPU3HAHHE CBOETO MpaBa HA OUIMOKY H
TaKOTr'o K€ MPaBa y APYroro 4eroBeKa;

6) TPY10BOI 0 BOCTINTAHUSI :

aKTUBHOC y4acTHE B PEHICHHH MPAKTHYECKUX 3amad (B paMKax CEMbH,
00pa3oBaTeabHONH OpraHU3alluh, TOpoja, Kpas) TEXHOJOTMYECKOW W  COIHAIbHOMN
HAIpaBJICHHOCTH, TPEOYIOMIMX B TOM YHCJIC U (PU3NICCKUX 3HAHMIA;

MHTEPEC K MPAKTHYCCKOMY U3YUEHHIO MPO(ECCHIA, CBI3aHHBIX C (PH3UKOI;
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7) 3K0JIOTHY€CKOr0 BOCITUTAHMS:

OpHUEHTAIMsl Ha MPUMEHEHUE (PU3NYECKUX 3HAHUN JUIsl pelIeHus 3aja4d B 00JacTH
OKPYKaroIlel Cpeibl, INITAHUPOBAHUS MTOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MMOCIEACTBUN
JUIS1 OKPYKAIOIIEH CpEb;

OCO3HaHHE TTI00aTLHOTO XapaKTepa YKOJIOTHUECKUX TTPOOJIEM U IYTEH UX PEIICHUS;

8) ananTanuu K H3MEHSTIOIIAMCS YCITOBHAM COIUATBHOI ¥ IPUPOTHON Cpebl:

NOTPEOHOCTh BO B3aUMOJCHCTBUHU TIPU BBIMOJIHEHUH HMCCIIEIOBAHUNM U MPOECKTOB
bu3nUecKol HaNpPaBICHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSM JPYTUX;

MOBBIIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUIECKYIO NIEeATCIbHOCTD;

noTpeOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YUCIe (DOPMYITUPOBATH UCH,
MOHSATHUS, THITOTE3BI O (PU3MUECKUX OOBEKTAX U SBICHUSX;

Ooco3HaHue ae(PUIUTOB COOCTBEHHBIX 3HAHWH M KOMIIETEHTHOCTEH B 00JIACTH
bu3uKy;

TUTAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETCHUU HOBBIX (PU3MUYECKUX 3HAHUN;

CTpEMJICHHE aHAJIM3UPOBaTh W BBISBISTH B3aUMOCBSI3U TMPHUPOJABI, OOIIECTBA U
YKOHOMHUKH, B TOM YHCJIE C HUCIIOJIb30BaHUEM (PU3NICCKUX 3HAHUH;

OIICHKA CBOWX JEHCTBUM C YIETOM BIHMSHUS Ha OKPYKAIOIIYIO CPEIY, BOZMOXKHBIX
rJ100adbHBIX MOCICICTBHM.

METAIIPEAMETHBIE PE3YJIBTATDI

B pesynbTate OCBOEHHs MporpamMmbl MO (PU3UKE HA YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBaHusl y oOydarouierocss Oyayr cqopMHUpOBaHbl METANPEAMETHBIE PE3YJIbTaThl,
BKJIIOYAIOIIHE TT03HABATEIbHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eHCTBUS, KOMMYHUKaTHBHbBIE
YHUBEpCaJIbHbIE yUeOHbIE ACHCTBUSA, PETYIATUBHbBIC YHUBEPCAIbHBIC YUeOHbIE JCHCTBHSL.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIE Y4eOHbIE HeiCTBHSA
ba3oBble Jioruueckue AeMCTBUA:

BBISIBIIATH U XapaKTePU30BaTh CYIIECTBEHHBIC TPU3HAKN O0OBHEKTOB (SIBICHUN);

yCTaHABIMBATh  CYIIECTBEHHBIH  TPU3HAK  KJIACCU(PUKALMH,  OCHOBAHUS
J1s1 000OIIEHUS U CPAaBHEHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MTPOTUBOPEYHS B paCCMATPUBAEMBIX (aKTaX, JTaHHBIX
¥ HAOJTIOICHUSIX, OTHOCAIINXCS K (PU3UIECKUM SIBICHUSIM;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBA3U MPU U3YYCHUH (PU3UYECKUX SBJICHUN U
MPOIIECCOB, JeNiaTh BBIBOJABI C UCIOJb30BAaHUEM JCAYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOYEHUH, BBIIBUTATh TUIIOTE3bI O B3AUMOCBS3SIX (PU3NUECKUX BEIUUNH;

CaMOCTOSITETILHO BBIOMpPATh CIMOCOO pemieHus y4eOHOW (U3UYECKON 3amaduu
(cpaBHEHHE HECKOJILKMX BApUAHTOB PELIECHUsI, BHIOOP Han00Iee MOIXOSIIETO C y4ETOM
CaMOCTOSITEJILHO BBIJICTICHHBIX KPUTEPUEB).
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ba3oBble uccienoBaTelbCcKue 1eiCTBUA:

HCITOJIb30BaTh BOMPOCHI KaK HCCICNAOBATECILCKUH WHCTPYMEHT TIO3HAHWS;

POBOJUTH IO CaMOCTOSITEIBHO COCTaBIIEHHOMY IUIAHY OIBIT, HECIIOXKHBIN
(GU3UYECKHIT  DKCIIEPUMEHT, HEOOBIIOE HCCIECIOBAHUE (PU3UYECKOTO  SBJICHUS;

OIICHMBATh HA MPUMEHUMOCTD U JJOCTOBEPHOCTh MH(POPMAIIHIO, TTOIYYCHHYIO B XOJI€
WCCIICTOBAHUS WJTU DKCIICPUMECHTA,;

CaMOCTOSITETLHO  (POPMYIIUPOBaTH OOOOIIEHHWS ¥ BBIBOJALI IO pe3yJbTaTam
MPOBEIEHHOT O HAOJIIOICHHUSI, OTIbITA, UCCIIEIOBAHMUS;

IPOrHO3UPOBATH BO3MOXKHOE JalIbHEWIee pa3BUTHE (DU3UYECKHUX TPOIECCOB, a
TaK)K€ BBIJIBUTATh MPEIONOKEHNUSI 00 WX Pa3BUTUU B HOBBIX YCIIOBHUSX U KOHTEKCTaX.

Pabora ¢ unpopmanmeit:

NPUMEHATh pa3IMYHbIE METOMABI, WHCTPYMEHTHI M 3alpoChl TIpU TIOWCKE
u orbope nHbOpMAIIUK WM JaHHBIX C YUETOM MpeIOKEHHONW ydeOHOM (hu3ndecKon
3a7a4u;

AHATM3UPOBATh, CHCTEMATH3UPOBaTh W  HMHTEPIPETUPOBATH  HHGOPMAITUIO
pa3IMYHBIX BUIOB U (POPM TIPEICTABICHUS;

CaMOCTOSITETTLHO BEIOMPATh ONTUMAIBHYIO (hOpMY TIpencTaBiieHusi HHPOpPMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJladd HECIOKHBIMA CXEMaMH, IharpaMMaMH, WHOU
rpaduKoil U X KOMOUHAIUSMH.

KoMMyHUKaTHBHBIC YHHBEPCAJbHbIC Y4eOHbIC TCHCTBHSI:

B XO0/ic OOCYXJeHHUsI y4eOHOro marepuana, pe3yiabTaTOB JIA0OPATOPHBIX pPadOT
Y TIPOEKTOB 337]aBaTh BOMPOCHI 110 CYIIECTBY 00CYKIaeMOIl TeMbI U BBICKA3bIBATh HJCH,
HaIlEJICHHBIC Ha PEIICHUE 3a/Ia4 U TOJIIep)KaHue 01aroykKesiaTeIbHOCTH OOIICHNS,

COIIOCTABJISITh CBOM CYXKIEHUS C CYXKICHHSIMH JPYrUX YYaCTHHKOB JUajora,
OOHApYXUBATh Pa3IMINE M CXOICTBO MTO3UIIHA;

BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMUCbMEHHBIX TEKCTAX;

NyOJIMYHO TIPEACTABIATH PE3ylIbTaThl BBITOJHEHHOTO (DU3MYECKOTO OIbITa
(9KCTIEpUMEHTA, UCCIIEIOBAHNUS, TTPOEKTA).

MIOHMMATh ¥ UCIIOJIL30BaTh MPEUMYIIIECTBA KOMaHIHOW ¥ MHINBUIYaTbHON paOOTHI
IIPU PEIICHUU KOHKPETHOW (PU3NIeCcKOi TPOOIEeMBI;

NPUHAMATH TIEJTH COBMECTHOHM NESATEIIbHOCTH, OPTraHWU30BBIBATH JCHCTBHS MO €&
JOCTHKCHHIO: PACIPEIeNIATh PO, 00CYKIaTh MPOIECCHl U Pe3YNIbTaThl COBMECTHOU
paboThl, 060011aTh MHEHHUSI HECKOJIBKUX JIFO/ICH;

BBITIOJTHATH CBOIO YacTh pa0OTHI, TOCTUTAsl KAYECTBEHHOTO pe3yJbTaTa MO CBOEMY
HaIPABJICHUIO U KOOPAUHUPYS CBOM JACHCTBUS C APYTUMH YJICHAMHA KOMAH]IbI;

OIICHMBATh KauyeCTBO CBOErO BKIaJa B OONIMH MPOIYKT 110 KPUTEPHSM,
CaMOCTOSITEILHO CPOPMYIIMPOBAHHBIM y4aCTHUKAMHU B3aUMO/ICH CTBHSI.
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PerynsitTuBHbIC YHUBepCaJIbHbIe yUeOHbIE eiiCTBUS
Camoopranusanus:

BBISIBJISITH MPOOJEMBI B JKM3HEHHBIX W YYEOHBIX CHTyalUsX, TPEOYIOIIMX JUIs
pelieHns pU3NYECKUX 3HAHUM;

OpPUEHTUPOBATHCS B PA3IMYHBIX MTOAXO0/IaX MPUHATUSA PEIICHUN (MHAUBUIYaIbHOE,
MPUHATUE PELIECHUs B TPYIIIE, TPUHATHE PELICHUHN TPYIION);

CaMOCTOSITEJIbHO COCTaBJIATh AJITOPUTM pelIeHHs] (PU3HUECKOW 3a7auM WM IJIaHa
UCCIICZIOBAHUSA C YYETOM HMEIOLIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh MpeAJiaracMble BAPUAHTHI PEILICHUI;

JieNnath BEIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTP0/1b, IMOLMOHAJIbHBIN HHTEJJICKT:

JaBaTh aJICKBATHYIO OLIEHKY CUTYallMH U NPEJIararh IUIaH €€ U3MEHEHNS;

OOBSICHATH MPHUYUHBI JOCTHKEHUS (HEAOCTH)KEHUS) Pe3yJIbTaTOB JAEATEIbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OMBITY;

BHOCUTb KOPPEKTUBBl B JEATEIBHOCTh (B TOM 4YHUCIE B XOJ BBIIOJHEHUS
(U3NYECKOr0 HUCCIEIOBaHUSI WM IPOEKTa) HA OCHOBE HOBBIX OOCTOSTEJBCTB,
M3MEHUBIIUXCSA CUTYallui, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKILIUX TPYAHOCTEH;

OLICHUBATHh COOTBETCTBHUE PE3YNIbTATA LIENH U YCIOBHSIM.

CTaBUTh c€0s HAa MECTO JAPYroro 4YeloBeKa B XOJ€ Clopa WM JUCKYCCHH
Ha Hay4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro.

NpU3HABaTh CBOE NpPaBO HA OWIMOKY MpU pelieHUd (U3NYECKUX 3ajad WM
B YTBEPXKICHHUAX HA HAYYHBIE TEMBI U TAKOE XK€E IPaBO APYroro.

INPEAMETHBIE PE3YJIbTATBI

K xonmy oOydyenuss B 8 kJjiacce mpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUYAIOIIMXCS YMEHUM:

UCII0JIb30BAaTh IOHATHA: MAacca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBM)KEHHUE aTOMOB U
MOJIEKYJI, arperatHbleé COCTOSIHUSI BEUIECTBA, KPUCTANIMYECKHE M aMOpQHbIE Tena,
HAaCBIIEHHBIN U HEHACBILIEHHBIN I1ap, BIAXKHOCTh BO31yXd, TEMIIEPATYPa, BHYTPEHHSSA

JHEPrus, TEIUIOBOM JIBUIaTENb, 3JIEMEHTAPHBIN JJIEKTPUUECKUN 3apsll, JIEKTPUUYECKOE
110JI€, IPOBOAHUKH U JTUAJIEKTPUKH, TIOCTOSTHHBIN 3JIEKTPUYECKUNA TOK, MAarHUTHOE TI0JIE;
pas3nyaTh sIBJICHUS (TEILUIOBOE PACIIUPEHHE U CKATHE, TEILIONEPEaada, TEII0BOe
paBHOBECHE, CMAauMBaHWE, KAIWJULIPHBIE SBJICHWS, MCHApPEHUE, KOHJICHCAlWs,
IIJIaBJICHUE, KPUCTAJIN3ALHA (oTBepAeBaHuE), KUIICHUE, TerJIoneperaya
(TEeTIONMPOBOHOCTh, KOHBEKLIHS, W3IyYEHUE), AJIEKTpU3alus TeJ, B3aUMOJICHCTBUE
3apsAI0B, JNEUCTBUSA JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aWMOJEHUCTBHUE
MAarHuTOB, JEHCTBME MArHUTHOI'O IOJI1 HAa IMPOBOJHUK C TOKOM, JJIEKTPOMAarHUTHAs
UHIYKIMS) TIO ONUCAHUI0O UX XapaKTepHBIX CBOWCTB M HAa OCHOBE OIBITOB,

JEMOHCTPUPYIOIIHUX JAHHOE PU3NYECKOE SABIICHUE;
pacrno3HaBaTh NPOSBICHHE H3YYEHHBIX (U3MUECKUX SIBIIEHUW B OKPYKAIOIIEM
MHUpE, B TOM 4HClle (PU3NYECKUE SIBJICHHS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U
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KaOWUBIPHBIE SIBJICHUST B MPUPOAE, KPUCTAUIBI B mpuponae, uznydenue ComHua,
3aMep3aHre BOJIOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETra,
AIIEKTPUYECKUE SIBJIICHUS B aTMOC(hepe, JIEKTPUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE
noJie 3eMJiiu, Jipeiid MmoarocoB, POidb MATHUTHOTO OIS JIsl )KU3HUA Ha 3emile, TOJIsIpHOe
CUSIHUE, TpPU OTOM [EPEBOJUTHh MPAKTUYECKYIO 3a/layy B Y4YeOHYIO, BBIJICISATh
CYLIECTBEHHBIE CBOMCTBA (MPU3HAKHN) (PU3HUECKUX SBJICHUI;

OMKCHIBaTh M3YUYCHHBIE CBOWCTBA Tel MW (PU3UYECKUE SIBJICHUS, WCIOIb3YS
dbusznyueckue BETUYMHBI (TeMIepaTypa, BHYTPEHHSS HDHEPrus, KOJUYECTBO TEIUIOTHI,
ylieJIbHasl TETUIOEMKOCTh BEIIECTBA, y/eJIbHas TEIUIOTa IJIaBJICHUS, YAC/IbHAs TEIUIoTa
napooOpa3oBaHusl, yaeidbHas TEIJIOTa CTOPAaHMs TOILTMBA, KOI(PQPHUIIMEHT IMOJIE3HOTO
JICUCTBUSI TEIUIOBOW MAIIWMHBI, OTHOCUTEIbHAS BJIAXHOCTh BO3/1yXa, JJICKTPUUYECKUU
3aps/l, CUJIa TOKA, SJIEKTPUUECKOE HANIPSIKEHUE, COMIPOTUBIICHUE MTPOBOIHUKA, YIAEIbHOE
COMPOTHUBIICHHE BEIIECTBA, pab0OTa U MOIIHOCThH 3JEKTPUUYECKOr0 TOKA), MPU OMUCAHUU
MPABWIBHO TPAKTOBATh (PU3MUECKHUI CMBICT HCIIONB3YEMBIX BEIMYHMH, 0003HAYCHUS U
CAUHUIBI  (DU3UYECKUX BEJIIMYMH, HAXOAUTh (OPMYIbI, CBS3BIBAIOIIME JAHHYIO
GU3NYECKYI0 BEIMYMHY C JPYTMMH BEIUYMHAMHU, CTPOUTHh TpaPUKA H3YICHHBIX
3aBHCUMOCTEH (DU3NICCKUX BEIMYHH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3WYECKHUE SBJICHUS U TMPOLECCHI, HUCIONb3YS
OCHOBHBIE TIOJOXKEHHUSI MOJIEKYJISIPHO-KUHETUUECKOW TEOPUM CTPOEHUS BEIECTBa,
IPUHLIUII CYTIEPIO3UINY TOJeH (Ha KaYeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUs 3apsja,
3ak0oH OMma U1 y4acTKa 1enu, 3akoH [ xoynsa—JIenna, 3aKk0H COXpaHEHUsl SHEPTUH, TIPU
ATOM J1aBaTh CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3aMMChIBaTh €r0 MaTeMaTU4YecKOoe
BBIPAKCHHUE;

OOBSCHATh (PU3UYECKHE MPOLECCHl U CBOMICTBA TN, B TOM YHCJIE U B KOHTEKCTE
CUTyalluid  TPAKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa:  BBISIBISATH  NPUYUHHO-
CJICJICTBEHHBIE CBSI3U, CTPOUTH OOBsICHEHUE U3 1—2 JTOrMYeCKuX MaroB ¢ ornopoi Ha 1-2
U3YUYEHHBIX  CBOWCTBa  (DU3UYECKUX  ABJICHUH, (PU3NYECKUX  3aKOHOB  HIIU
3aKOHOMEPHOCTEW;

pematb pacu€THble 3a7ayu B 2—3 JEHUCTBUA, MCMONb3YS 3aKOHBI M (HOPMYIIbI,
CBSI3bIBAIONINE (PU3NYECKUE BETMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/l1ayy 3alMChIBaTh
KpaTKOE YCJIOBHE, BBIABJISTH HEIOCTATOK JAHHBIX JUISl PELICHUs 3a7aud, BHIOMPAThH
3aKOHBI U (DOPMYIIbI, HEOOXOIUMBIE JIJIsI €€ PelleHus], IPOBOAUTH PacuéThl U CPABHUBATD
NOJTy4EeHHOE 3HaUeHHE (PU3MUECKON BETMUUHBI C U3BECTHBIMU JaHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXHO PEIIUTh MPHU MOMOIIU (PU3MUECKHX
METO/IOB,  HUCIIOJIb3yd  OINHCAHME  HCCICAOBAHMS,  BBIICHATH  MPOBEPIEMOE
IPEANOJIOKEHNE, OLEHUBATh MPAaBUIBHOCTh TOpsKa IPOBEACHUS HCCIENOBAHNUS,
JIeNaTh BHIBOJIBL;

OPOBOJUTH OMNBITHl MO HAONIOJEHUIO (PU3MUECKUX SIBICHUN WM (U3NYECKUX
CBOMCTB TeJl (KamWJUISIPHbBIE SIBJICHUS, 3aBUCUMOCTb JABJICHUS BO3AyXa OT €ro o0beéma,
TEeMIIepaTypbl, CKOPOCTU MPOLIECCA OCTHIBAHMS M HArpPEBaHMS MPU U3JTy4YEHUHU OT LIBETA
u3nydaromed  (MOIJIONIAOIIEe)  MOBEPXHOCTH,  CKOPOCTh  HCHMAPEHUs]  BOJBI
OT TeMIlepaTyphl JKUJIKOCTA M TUIOMIAJA €€ TOBEPXHOCTH, OJJIEKTpHU3alus Tel U
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B3aMMOJICHCTBHAE JJIEKTPUUYECKUX 3apsioB, B3aUMOJACUCTBUE ITIOCTOSIHHBIX MAarHUTOB,
BU3YyaJiM3allisl MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHWTOB, ACMCTBHSI MAarHUTHOTO IOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATEIIS
MOCTOSIHHOTO TOKa): (OpMyIupoBaTh MpPOBEPSIEMbIE MPEANONOKEHUS, COOUPATH
YCTAaHOBKY U3 MPEIJIOKEHHOI0 000PYA0BaHUs, OMKUCHIBATh XO/1 OMbITA U (POPMYIHPOBATH
BBIBOJIBI;

BBIMIOJHATE IPSAMBIE HM3MEPEHUS TEMIIEpaTypbl, OTHOCUTEJIBHOW BIAXXHOCTU
BO3/1yXa, CHJIbI TOKa, HAMNpSKEHUS C HCIOJb30BAHUEM AaHAJOrOBBIX MPHOOPOB U
JaTYUKOB (PU3UYECKUX BEJIUYHMH, CPAaBHUBATh PE3YJbTaThl H3MEPEHUH C Y4ETOM
3aJIaHHON a0COFOTHOM MOTPEIIHOCTH;

IPOBOJIMTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIIMYMHBI OT APYroun
C MCHOJIb30BaHUEM MPAMBIX U3MEPEHUH (3aBUCUMOCTh CONPOTUBIIEHUS IMPOBOJHUKA OT
€ro JJIMHBI, IJIOAAN MOMEPEYHOr0 CEYEHHUs U YIEIbHOIO CONPOTUBIIEHUS BEIECTBA
IIPOBOJHMKA, CHJIBI TOKA, UAYLIETO Yepe3 MPOBOJHUK, OT HAIPSDKEHMS HA IIPOBOJIHMUKE,
WCCIIEIOBAaHNE IIOCJIEI0OBATEIBbHOIO M MApajuIeIbHOIO COEAMHEHUN IPOBOJAHUKOB):
IUTAHUPOBATh UCCIIEZIOBaHUE, COOMpATh YCTAHOBKY M BBITIOJHATH M3MEPEHUs, CICIYS

NPEUIOKEHHOMY TUIaHy, (UKCHPOBAaTh PE3yJbTaThl MOJYYCHHON 3aBHCHUMOCTH B BHJIE
TabauI U TpaduKoB, Ae7aTh BRIBOABI 110 pe3yJIbTaTaM UCCIEI0BaHMS;

MIPOBOJINTH KOCBEHHBIC M3MEPEeHUsI (PU3NMUECKNX BEMUINH (yIeTbHas TeIII0EMKOCTh
BEIIIECTBA, CONPOTUBJICHUE MPOBOAHMKA, pad0OTa U MOIIHOCTh DJIEKTPUUECKOTO TOKA):
IUIAaHUPOBATh  M3MEpPEHUs, coOuparb HKCHEPUMEHTAIbHYIO YCTaHOBKY, CIENys
PEUI0KEHHON MHCTPYKIIMH, U BEIUUCISITh 3HAUEHNE BEIUYUHBL

coOofaTh MpaBuJla TEXHUKH O€30macHOCTH Npu padoTe ¢ J1abopaTOpHBIM
000pyIOBaHUEM;

XapaKkTepU30BaTh MPHUHIIMIBI JCWCTBUS H3YUYEHHBIX MPHUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOW Ha WX ONHUCAHMs (B TOM YHCIE: CHUCTeMa OTOIUICHHS JIOMOB,
TUTPOMETp, TapoBas TypOWHA, ammepMeTp, BOJIBTMETpP, CUETUMK DICKTPUUECKOU
DHEPIrUH, DJIEKTPOOCBETUTEIbHBIE MPHOOPHI, HArpeBaTENbHBIE AJIEKTPOIPUOOPHI
(mpuMepbl), SIEKTPUUECKHE NPEJOXPAHUTENH, BJICKTPOMArHUT, 3SJIEKTPOABHUTATENb
IOCTOSIHHOTO TOKa), HCHOJb3ysd 3HAHHUA O CBOMCTBaX (PU3MYECKUX SBJICHUU U
HeoOXouMble (PU3NUECKUe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCThIE TEXHUYECKHE YCTPONCTBA U M3MEPUTEIbHBIE MPHOOPHI MO
CXeMaM U CXEMaTHMYHBIM PUCYHKaM (SKUAKOCTHBIA TEPMOMETp, TEPMOC, MCUXPOMETD,
TUTPOMETp, JBUTATENIb BHYTPEHHETO CrOpaHHUs, IJIEKTPOCKOI, PEOCTar), COCTABIATH
CXEMBI JJIEKTPHUYECKHUX IIeTel C TOCIeN0BaTeIbHBIM M TMapajuieIbHbIM COCAHHEHHEM
3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUEHHUS FJIEMEHTOB 3JICKTPUYECKUX LIETIEH;

OPUBOAMUTH MpHUMEPHl (HAXOAWTh HWH(GOPMAIUIO O HpUMEpax) MPaKTUYECKOro
UCTIONh30BaHUs (DU3MUECKUX 3HAHWW B TOBCEIHEBHOM KHU3HU [JIs1 OOECHedeHHus
0€30MMacHOCTH MPHU 0OPaIIEHUH C IPUOOPaMH U TEXHUUECKUMHU YCTPONCTBAMU, COXPaHEHUS
3JI0POBbSI U COOJIFOACHMSI HOPM KOJIOTMYECKOTO TIOBEJIEHUS B OKPY>KaIOILEH cpeJie;

OCYIIECTBIISITh TMOWCK HH(popManuu ¢Gu3NYecKoro conaepkanus B VHTepHere,
Ha OCHOBE HMEIOUIMXCS 3HAHUN U MyTEM CpPaBHEHUS JONOJHUTEIbHBIX MCTOUYHHUKOB
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BBIICTISITh MH(OpMAaIMIo, KOTopasi SBJISETCS NPOTUBOPEUYMBOM WM MOXKET ObITh
HEJI0CTOBEPHOM;

WCIIOJIb30BaTh TPU  BBIMIOJHEHWW YYEOHBIX 3aJaHUN  HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3MUECKOro COACpXaHHUs, CIPAaBOYHBIE MaTepuaibl, PECYpPChl CETU
Wutepuer, Bnaaerb mNpuéMaMyd KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs
MH(pOpMaIIMK U3 OHON 3HAKOBOW CUCTEMBI B JIPYTYIO;

co3/1aBaTh COOCTBEHHBIC MUCHbMEHHBIE M KpaTKHWE YCTHBIE COOOIIEHUs, 0000Ias
uH(DOpPMAIINIO M3 HECKOJIBKUX MCTOYHHKOB (PU3NYECKOTO COJEpKaHHS, B TOM YHUCIE
NyOJIMYHO  MPEACTaBIATh  pPE3yJbTaThl  NPOCKTHOW  WJIM  HWCCICIOBATENbCKOMN
NeSITeNHbHOCTH, TP 3TOM T'PAaMOTHO HCIOJIh30BaTh W3yYCHHBINH MOHATUWHBIN ammapar
Kypca (pu3uKu, COMPOBOKIATh BBICTYIIJICHUE TTPE3CHTAITNECH;

pU BBIMOJHEHUH YYE€OHBIX MPOEKTOB U MCCIENOBAHUNA (PU3NYECKHUX IMPOILIECCOB
pactpenensTh 00sI3aHHOCTH B TPYINE B COOTBETCTBHH C IMOCTABICHHBIMH 3aJja4aMH,
CIICTUTh 3a BBIMOJIHCHUEM IIJIaHA JEWCTBUA W KOPPEKTHPOBATH €ro, ajaeKBaTHO
OLICHUBAaThb  COOCTBEHHBI  BKJaJA B  JE€ATEIbHOCTb  TPYIIbI, BBICTPAUBATH
KOMMYHUKAaTUBHOE B3aUMOJICUCTBHE, MMPOSBIISS TOTOBHOCTh pa3peiiaTh KOH(PIUKTHL.

K koHmy oOyuenus B 9 kjacce mpeaMeTHBIE PE3yibTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y 00 yJAFOIINXCS YMEHUM:

UCIIOJIb30BAaTh TOHSTHS: CUCTEMA OTCUYETa, MaTepualbHash TOYKa, TPACKTOPUS,
OTHOCHUTEJIbHOCTh MEXaHUYECKOTO JIBIXKEeHHS, nedopmarius (ynpyras, TiacTUYecKas),
TpPEHUE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHNE, HEBECOMOCTD U MEPErPY3KHU, IEHTP TAKECTH,
abCOIOTHO TBEPJIOE TEO, LIEHTP TSHKECTH TBEPJOTO TEJa, pABHOBECHUE, MEXAHUUYECKUE
Kosie0aHUs U BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPA3BYK, JJIEKTPOMArHUTHBIE BOJIHBI, IITKAJa
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh U JAIbHO30PKOCTh, CIIEKTPhI UCITYCKaHUs
U TIOTJIONIeHUS, alib(a-, 0eTa- U raMMa-u31y4eHuUsl, U30TOIIbI, s/IepHast SHEPreTHKa;

pasnuyaTh SIBJICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSIMOJIMHEHHOE JIB)KEHUE,
PaBHOYCKOPEHHOE MPSAMOJIMHEIHHOE BIKEHHUE, CBOOOTHOE TAJCHHUE TeJl, PABHOMEPHOE
JIBI)KEHUE TI0 OKPY)KHOCTH, B3aUMOJCHCTBUE TE€J, PEAKTUBHOE JIBHXKCHUE,
Koje0aTeTbHOEe JBMIKEHUE (3aTyXalolue W BBIHYXKJCHHBIE KoJieOaHWs), PE30HAHC,
BOJIHOBOE JIBUKEHHE, OTPAKECHUE 3BYKA, MPIMOJIMHEUHOE PACIPOCTPAHEHUE, OTPAKECHUE
U MPEJIOMJICHUE CBETA, IIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, pa3JIoKeHUE Oenoro cBera
B CIHEKTp M CJOXEHHUE CIEKTPaJIbHBIX IIBETOB, IUCIIEPCHS CBETa, €CTECTBEHHAs
PaOaKTUBHOCTh, BOBHUKHOBEHHE JIMHEHYATOrO CIIEKTPa U3TYyYEHHUs) 110 OMUCAHUIO UX
XapaKTEepHBbIX CBOMCTB M HAa OCHOBE OMbBITOB, JIEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE
SABJICHUE;

pacro3HaBaTh MPOSIBJICHNE U3YYEHHBIX (DU3UUECKUX SIBICHUN B OKPYXKAIOIIIEM MUPE
(B TOM yucie puznueckue SBJICHUS B MIPUPOJIC: MPWIMBLI U OTJIMBBI, IBUKECHUE TIJIAHET
ConHeYHOM CUCTEMBI, PEaKTUBHOE JIBH)KEHUE JKUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMHUUYECKHME BOJIHBI, I[yHAMH, 3XO0, IIBETa Tel,
ONTUYECKHE  SIBJICHHS B  TPUPOJAE, OWOJOTHYECKOE  JICMCTBHE  BUIUMOTO,
yIbTpadroIeTOBOIO M PEHTTEHOBCKOTO HW3JIYYCHHH, ©CTECTBEHHBIA PaTUOAKTUBHBIN
(G OH, KOCMUYECKHUE JIydd, PAIMOAKTUBHOE U3ITy4ECHHE MPUPOIHBIX MUHEPAJIOB, JCHCTBUE
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pPaMOAKTUBHBIX W3JIYUEHUM Ha OpraHu3M 4YeJIOBeKa), NpPU H3TOM NEPEBOIUTH
MPaKTUYECKYIO 3a7a4y B y4e€OHYIO, BBIICIATH CYIIECTBEHHbIC CBOMCTBA (NIPU3HAKH)
(u3HYECKUX SABICHUI;

ONKCHIBATh M3YYECHHbIE CBOWCTBA Te€l U (PU3UYECKUE SIBIEHUSA, HCHOIb3Ys
(bu3nyuecKre BEIMYUHBI (CPEeIHssl U MTHOBEHHAsi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JBIDKEHUH, YCKOPEHME, NEPEMEILECHHUE, NyTh, YIJIOBas CKOPOCTb, CHJIa TPEHUS, CHJIA
YIPYTrOCTH, CUJIA TSXKECTH, YCKOPEHHE CBOOOJHOrO MaJIeHus, BEC Tesla, UMIYJIbC Tela,
UMITYJIbC CHJIbI, MEXaHH4YecKasi padoTa U MOIIHOCTh, MOTCHIMAJIbHAS DHEPrus Tela,
MOJHSATOrO HaJ IMOBEPXHOCTHIO 3€MJIM, MOTEHIMAJIbHAs SHEPrusl CHKATOW MPYKHUHBI,
KMHETHYECKasi SHEPrus, NOJHAsi MEXaHWYeCcKas YHeprusi, eproJ] U 4acToTa KoyieOaHu,
JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTAa TOHAa, CKOPOCTh CBETa, IIOKa3aTellb
NPEJIOMJICHUS] CpPEeJbl), MPH ONHCAHUM TMPABUIBLHO TPAKTOBATh (PUIMYECKUNA CMBICH
UCIOJIb3YEMbIX BEJUYUH, 0003HAYEHUs U €AUHUIBI (PU3MYECKUX BEITUYMH, HAXOIUTh
dbopMyIIBI, CBS3BIBAIONINE JAaHHYIO (DU3UUYECKYI0 BEIUYUHY C JAPYTUMH BEITUYMHAMU,
CTPOUTH TpadUKH U3YICHHBIX 3aBUCUMOCTEN (DM3UUECKUX BEJIUUNH;

XapaKTepU30BaTh CBOMCTBa Tel, (PU3MUYECKHE SBJICHHS W TIPOIECCHI, HCIOJIb3YS
3aKOH COXPAHEHMSI PHEPruM, 3aKOH BCEMHUPHOTO TATOTCHUS, MPUHLMI CYNEPIIO3UIUN
CWJI, NPUHLMI OTHOCUTEIbHOCTH ['aymmiies, 3akoHbl HprOTOHA, 3aKOH COXpaHEHUS
MMITYJIbCA, 3aKOHBI OTPAXKEHHS U MPEJIIOMJICHUSI CBETA, 3aKOHBI COXPAHEHUSI 3aPs10BOTO
M MacCoOBOI'O 4YHCEI MpPHU SJACPHBIX PpEAKUMAX, IPU DTOM JaBaTh CIOBECHYIO
(GhopMyIIMPOBKY 3aKOHA M 3aIlIMCHIBATh €I0 MaTEeMAaTHYECKOE BBIPAKEHHUE,

OOBICHATh (PU3MUECKHE TPOIIECCHl M CBOMCTBA TEJl, B TOM YHCIIC U B KOHTEKCTE
CUTyalluii  TPaKTUKO-OPUEHTUPOBAHHOTO  XapakTepa: BBISBIISITH ~ MPUYMUHHO-
CIICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHUX IaroB ¢ Omopoi Ha 2—3
W3YYCHHBIX  CBOWCTBA  (DM3MYECKUX  SIBICHUH, (U3MUECKHUX  3aKOHOB  WJIU
3aKOHOMEPHOCTEN;

pemarh pacy€THble 3a1aud (ONMUparoIIMecss Ha CHUCTeMYy W3 2-3 ypaBHEHUM),
UCIIONB3Ysl 3aKOHBI M (HOPMYJIbI, CBSA3BIBAIOIIME (DU3UYECKHE BEJTUYMHBI: Ha OCHOBE
aHanv3a yCJIOBHS 3aJa4M 3aIlUChIBATh KPATKOE YCIOBHE, BBIABIATH HEAOCTAIOIINE WIIU
M30BITOYHBIC JaHHBIC, BHIOMpATh 3aKOHBI U (OPMYIIbI, HEOOXOIUMBIE NJISi PEIICHHUS,
MPOBOJIUTH PACUETHI U OLICHUBATH PEATUCTUYHOCTh MOTYYEHHOTO 3HaUYeHUS (PU3UUECKON
BEJINYUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh IMPH MOMOIIM (HU3UIECKHUX
METOJIOB,  HWCHOJIb3ySl ~ ONWCAHUE  MCCIEAOBAHUSA,  BBIICIATH  MHPOBEPSEMOE
MPETIOI0KEHUE, OICHUBATh IPABWIBHOCTh MOPSJAKA MPOBEJICHUS MCCICAOBAHUS,
JiefaTh BBIBObI, HHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUN U OMBITOB;

IPOBOJIUTH OMBITHl 10 HAOMIOJACHUIO (PU3MYECKUX SBICHUU WM (PU3MUECKUX
CBOMCTB TeNl (M3ydeHHE BTOpPOro 3akoHa HbIOTOHa, 3aKOHA COXpPAHEHHUS SHEPrUU,
3aBHCUMOCTbD IepHOoia KOJIeOaHWH MPYKUHHOT'O MasTHUKA OT MacChl rpy3a 1 KECTKOCTH
NPY)KUHBI M HE3aBUCUMOCTb OT aMIUIUTYABl MallbIX KOJICOAHWN, MPSIMOJUHEHHOE
pacTpoCTpaHEHHE CBETa, pas3lioKeHHe Oeoro cBeTa B CHEKTpP, W3YUYECHHE CBOWCTB
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N300paXeHUs B IJIOCKOM 3€pKajie ¥ CBOMCTB M300paKCHHs MpEaMETa B COOMPAFOIICH
JuH3€e, HAOIIOACHHUE CIIJIONTHBIX U JTMHEHYAThIX CIIEKTPOB U3ITYUEHHS): CAMOCTOSATEIHHO
coOMpaTh YCTAHOBKY M3 M30BITOYHOrO Habopa 000py/10BaHUS, OMKUCHIBATh XOJ] OMbITA U
€ro pe3yJIbTaThl, (GOPMYJINPOBATH BHIBOJIBI;

IPOBOJUTH MPU HEOOXOAMMOCTH CEPUIO MPSIMBIX U3MEPEHUH, ONpeNeisis CpeaHee
3HAUCHUE U3MEpSIeMON BeIMYUHBI ((POKYCHOE paCCTOSHHE COOMparolieid JUH3bI),
00OCHOBBIBATH BBIOOP cItOcO0a 3MepeHus (M3MEPUTETHLHOTO TPUOOpa);

IPOBOJIUTH UCCIIEAOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEIUYUH C UCIIOJIb30BaHUEM
NPSIMBIX U3MEPEHHH (3aBUCUMOCTH ITyTH OT BPEMEHU MPHU PABHOYCKOPEHHOM JIBUKCHUHU
0€3 Ha4aJIbHOM CKOPOCTH, MepHoja KoJeOaHnii MaTeMaTHUEeCKOTO MAasiTHUKA OT JIJTHHBI
HUTH, 3aBUCHMOCTH YIJla OTPAXCHHS CBETAa OT YIjla MaJCHHs W yIiia MPETOMIICHHS OT
yria TajceHus): MJIAaHUPOBATh HCCIIEOBAaHUE, CAMOCTOATEIBHO COOMpPATh YCTaHOBKY,
¢ukcupoBaTh pe3yJabTaThl MOJYUYEHHON 3aBUCHMOCTH (PU3UYECKHX BEIMYMH B BHJIE
TabIUI ¥ TPaUKOB, ENaTh BHIBOJIBI 110 PE3yJIbTaTaM UCCIIEJOBAHMS;

MIPOBOJIUTh KOCBEHHBIC M3MEpPEHUs] (PU3UUYECKUX BEIUYUH (CPEIHSSA CKOPOCTh H
YCKOpEHHUE Tella MPH PaBHOYCKOPEHHOM JBI)KEHUH, YCKOPEHHE CBOOOIHOTO MaJICHUS,
HKECTKOCTh TMPYXKUHBI, KOIP(GUIMEHT TPEHUs CKOJbXKEHUsS, MeXaHudeckas pabora u
MOII[HOCTb, YaCTOTa U MEePUO]] KOIeOaHU MaTeMaTHUYECKOTr0 U MPYKMHHOI'O MasiTHUKOB,
OITUYECKas CUJIa COOMPAIOILEH JTMH3bI, PAJUOAKTUBHBIN (POH): MJIAHUPOBATH U3MEPEHMUS,
coOMpaTh HKCIEPUMEHTAJIbHYIO YCTAHOBKY M  BBIIOJHATH HW3MEPEHUs, CIEAys
NPEUIOKEHHON HMHCTPYKIIMM, BBIYMUCIATH 3HAUYCHHWE BEIMYMHBI W aHATU3UPOBATH
MOJTy4eHHBIE PE3yJIbTaThl C YIETOM 33JaHHOUN MOTPEITHOCTH U3MEPEHHUIA;

coOirofaTh MpaBuila TEXHUKU Oe30macHOCTH Tpu paboTe ¢ J1abopaToOpHBIM
000pyIOBaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKN M3YyYEHHBIX (PU3UUECKUX MOJENel: MaTepruaibHas
TOYKa, aOCOJIOTHO TBEPAOE TENO, TOYEUHBIH MCTOYHUK CBETa, JIyd, TOHKas JIMH3a,
IUTaHeTapHas MOJIEe b aTOMa, HYKJIOHHAsl MOJIETIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPHUHIMIBI JACUCTBUS H3YUYEHHBIX NPUOOPOB M TEXHHUYECKHX
YCTPOMCTB C OMOPON Ha UX OMUCAHUsA (B TOM YHCIE: COUAOMETp, AATYUKH TOJIOKEHHUS,
pPacCTOSTHUS U YCKOPEHUS, paKeTa, 3XO0JI0T, OYKHU, IEPUCKOII, OoToamnmapar, ONTHIECKHUE
CBETOBO/BI, CIEKTPOCKOI, JO3UMETp, Kamepa BuibcoHna), wHCHOnb3ys 3HaHUSA
O CBOMCTBAX (PU3NYECKUX SBJICHUN U HEOOXOAUMBIE (PU3NUECKIE 3aKOHOMEPHOCTH;

UCIIONb30BaTh CXEMbl M CXEMaTHYHbIE PUCYHKH M3YyYEHHBIX TEXHUUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJOTHUYECKUX MPOIIECCOB MPH PEIICHUU
y4eOHO-TIPAKTUUECKUX 3a/1a4, ONTUYECKHUE CXEMBI IS MOCTPOCHUS H300paKCHHH B
TUTOCKOM 3€pKaJie M COOMparoIei JINH3E;

MPUBOJUTH TMpPUMEPHl (HAXOAUTh HH(GOPMALMIO O MpPUMEpax) MNPaKTHUYECKOTO
UCTOJb30BaHUS (U3MUECKUX 3HAHUW B TOBCEIHEBHOM >KM3HU JUIsI oOecreudeHus
0€30MacHOCTH TMpH OOpallleHUH C TMpUOOpaMU U TEXHUYECKUMH YCTPOMCTBaMHU,
COXpaHEHUS 310pPOBbs U COOJIIOJICHUSI HOPM SKOJIOTHYECKOIO MOBE/ICHUS B OKpYKaroIlen

cpene;

22



Pabouast mporpamma | Duzuka. 8-9 kiaccel

OCYHIECTBIISITh TMOUCK HHMOpMauu Qusnyeckoro cojepxkanus B HHTepHere,
CaMOCTOSITEIbHO (POPMYJIHMPYS TOUCKOBBIM 3alpoC, HAXOAUTh MYTH OMNpPEIEICHUS
JIOCTOBEPHOCTH TIOJIY4€HHOM WHGOpPMAIMd Ha OCHOBE WMEIOIIMXCS 3HAHUU W
JOTIOJTHUTENbHBIX HCTOYHUKOB;

WCIIOJIb30BaTh MpPU  BBINOJHEHUU YYEOHBIX 33JaHUM HAyYHO-TIONYJISPHYIO
auTeparypy (U3NYECKOro COJIEp)KaHMs, CIPAaBOUHbIE MaTepHalibl, PECypChl CETH
WutepHer, BiageTh NpuéMamMu KOHCHEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHMs
nH(pOpMaIIMK U3 OJHON 3HAKOBOM CUCTEMBI B JIPYT'YIO;

CO3/1aBaTh COOCTBEHHbIE NHCHbMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE
uHpOpMaIlM W3 HECKOJIbKUX HCTOYHUKOB (PU3NYECKOTO COJEPKAHMS, MYyOJIUYHO
MIPEACTABIIATH PE3YJIbTAThI TPOCKTHOMN WIIA UCCIEN0BATENBCKON AEATENBHOCTH, IIPU 3TOM
IrPaMOTHO MCIOJIb30BATh M3YYECHHBIM MOHATHUHHBIN anmapar W3y4aeMoro pasiena
GU3MKM UM COMPOBOXKIATh BBICTYIUICHUE IMPE3CHTAaUE C Y4E€TOM OCOOEHHOCTEH
ayIUTOPUN CBEPCTHUKOB.
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8 KJIACC
No HanmenoBanue Komnuectso | I[Iporpammuoe conepkanrie | OCHOBHBIC BUIBI ACSITEIBHOCTH O0yUYaAIOIIUXCS
/11 pa3ziesioB U TeM 4acoB
y4eOHOr 0 IpeIMeTa
Pa3nen 1. TemioBble ABJIeHUA
1.1 | Crpoenue u cBoOiCTBa 7 OcCHOBHbIE NOJIOXKEHUS HabGnronenue n maTEpIpeTaIus OMbITOB,

BEILECTBA

MOJIEKYJISIPHO-KUHETUYECKON
TEOPUHU CTPOCHHUS BEILIECTBA.
Macca u pazmepsl aTOMOB U
MOJIEKYJI. OTIBITHI,
ITOATBEPKIAAOIINE
OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPUHU.

Mopenu TBEpAOTrO, KUIAKOTO
U Ta3000pa3HOr0 COCTOSIHU I
BELIECTBA.
Kpucrannuueckue u
amop(dHbIe Tena.
OOBsiICHEHHE CBOMCTB I'a3os,
KUJKOCTEU U TBEPBIX TEI
Ha OCHOBE IOJIOKEHHUI
MOJIEKYJISIPHO-KUHETUYECKON
teopund. CMauMBaHuE U
KaluJUISIPHBIC SIBJICHUS.
TennoBoe pacimpeHue u

CBUJIETENBCTBYIOMINX 00 aTOMHO-MOJIEKYISIPHOM
CTPOCHHUU BEIIECTBA: OTBITHI C PACTBOPEHUEM
pa3UYHBIX BEIIECTB B BOJIE.

Pemmenne 3ama4 mo oreHMBaHUIO KOJIMYECTBA
aTOMOB WUJIM MOJIEKYJI B €JUHUIIE 00bEMA
BEIIIECTBA.

AHanu3 Tekcra IpeBHUX aTOMUCTOB (HapuMmep,
¢dparmenTa nosmsl JIykpenus «O npupoze
Bellel») C U3JI0KEHNEM 000CHOBAHUM aTOMHOM
runoTessbl (cMbIcIoBoe UTeHue). OueHka
yOeIUTEIbHOCTH 3TUX 0OOCHOBAHHUH.
OObsicHeHUE OPOYHOBCKOTO JIBHKCHHSI, SIBIICHUS
b Gy3un U pa3anuuid MeXa1y HUMU Ha OCHOBE
IIOJIOKEHUH MOJIEKYIISIPHO-KMHETUYECKOU
TEOPHUH CTPOCHUS BEIIECTBA.

OOBbscHEHNE OCHOBHBIX pa3IMunil B CTPOCHUM
ra3oB, )KMJIKOCTEH U TBEPBIX TN

C UCTIOJIb30BAaHUEM TTOJIOKEHUN MOJIEKYISIPHO-
KUHETUYECKOU TEOPUH CTPOCHHUS BEIIECTBA.
[TpoBeneHre OMBITOB MO BHIPAIIIMBAHUIO
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KPUCTAJJIOB MOBAPEHHOM COJIM WJIM caxapa.
[IpoBeneHue u 0OBICHEHHE OIBITOB,
JIEMOHCTPUPYIOIINX KAMUJUISIPHBIC SIBJICHUS U
SIBJICHHEC CMAuYHBaHMS.

OOBsiCHEHME POJIM KATMJUTSIPHBIX SBICHUI

TSl TIOCTYTUICHUSI BOJIBI B OPraHU3M PAacTEHUH.
Hab6mronenue, npoBesieHue U 0OBSICHEHHE
OIIBITOB 10 HAOJIOIECHUIO TEIJIOBOI'O
pacIIUpeHUs Ta30B, )KUIKOCTEN U TBEPBIX TEI.
OO0pbsacHenne coxpaHeHust 00bEMa TBEPIBIX TeT,
TEKYYECTH KUIAKOCTH (B TOM YUCJIE, Pa3HUIIBI

B TEKYYECTH JIJISl Pa3HBIX KUJIKOCTEH),

JIaBJICHMS Ta3a.

[IpoBeneHue ONbBITOB, AEMOHCTPUPYIOIINX
3aBHCHMOCTD JIaBJICHUS BO3/lyXa OT €ro 00béMa u
HarpeBaHUs WM OXJIAKJICHHS, U UX O0OBICHCHUE
Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YYEHHSI.
AHaJIU3 NPAKTUYECKUX CUTYyaIlui, CBI3aHHBIX

CO CBOMCTBAMM T'a30B, JKUJIKOCTEU U TBEPABIX TEI

25



PabGouas nmporpamma | Duzuka. 8-9 kiaccel

1.2

TernoBble IPOLIECCHI

21

Temneparypa. Csi3b
TEMITIEPaTyphl CO CKOPOCTBIO
TEIJIOBOT'O JIBUYKEHUS
yacTull. BHyTpeHHss
sHeprusi. CrocoOsl
W3MEHEHUs BHYTPEHHEN
DHEPIuM: TEIIonepenada u
coBepiieHue padoTel. Buab
TEIUIONEPEIadHn:

O06ocHOBaHKE MPaBUII U3MEPEHUS TEMITEPATyPHI.

CpaBHEHHUE pa3IMYHBIX CIIOCOOOB U3MEPEHUS U
IITKaJI TeMIIEPaTyPHI.

Habmonenne u 00bSICHEHNE ONBITOB,
JEMOHCTPHUPYIOIINX W3MEHEHUE BHYTPEHHEH
SHEPTUH TeNa B pe3yJIbTaTe TEIIONEPeIauH 1
pabOThI BHEIITHUX CHIL.

HaGmronenne u 00bsICHEHUE ONBITOB,
00CYXJICHHE IPAKTUICCKUX CUTYaIIUH,
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TETJIONPOBOIHOCTbD,
KOHBEKIIUS, U3JTyYCHUE.
KonuuecTBo TenaoThI.

VY nenbHas TEMIOEMKOCTh
BemecTBa. Termioo0MeH u
TEIJIOBOE PAaBHOBECHE.
YpaBHEHHE TEMIIOBOrO
Oamanca. [lnapiaenue u
OTBEp/ICBaHUE
KPUCTALTUYECKUX BEIIECTB.
VY nenbHas Temora
TLJIABJICHUSI.
[Tapoo6pa3oBanue u
KoHJAeHcanus. Mcnapenue.
Kunenwne. Y nenbnas
TEIJI0OTa mapooOpa3oBaHusI.
3aBUCUMOCTb TEMIIEPATYPhI
KHIIEHHUSI OT aTMOC(EPHOro
JIABJICHUSI.

BrnaxnocTs Bo3ayxa.
DHeprus TOIUIMBA.

VY nenbHas TeniaoTa
CrOpaHusl.

[TpuHIHIBI pabOTHI
TeraoBbIX aBuraresei KIT/]
TEIJIOBOT'O ABUTATEIS.
TenoBbie IBUTATENIN U

JEMOHCTPUPYIOIINX PA3TUYHBIE BUIbI
TEIUIONEPEAAUN: TEIIONPOBOIHOCTD,
KOHBEKIIUIO, U3JTy4YEHHUE.

HccnenoBanue siBICHUS TEMIIOOOMEHA

IPYA CMEIIMBAHUM XOJIOJTHOU Y TOPSYEUN BOJIBI.
HabGnronenue ycTaHOBICHHS TETIOBOTO
pPaBHOBECHS MEXIY TOPSTYEN U XOJIOJHON BOIOM.
Onpenenenue (M3MepeHne) KOJINUECTBA
TEMJIOTHI, TOJIY4€HHOT'O BOJIOM MPH TETNIO0OMEHE
C HarpeThIM METAIUTMYECKUM LUJINHIPOM.
Onpenenenue (M3MepeHue) yaeabHON
TEIUIOEMKOCTH BEECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BHIYUCICHUEM
KOJIMYECTBA TEIIOTHI U TETIOEMKOCTH

IPU TETTIOOOMEHE.

AHa/3 CUTyalui MPaKTUYIECKOTO
MCII0JIb30BAHMS TEIJIOBBIX CBOMCTB BELIECTB U
MaTepuasoB, HAPUMeEp, B LETAX
IHEProcOepeKEHUS: TEIIION30ISAIA,
IHEprocOeperaroIre KPhIIy,
TEPMOAKKYMYJIATOPHI U T. 1.

Habnronenue siBiieHnit icnapeHus u
KOHJICHCALIUU.

Hccnenosanue npouecca ucnapeHus
Pa3IIMYHBIX KUIKOCTEM.

OObsicHEHUE SABJICHUN UCTIAPSHUS U
KOH/JICHCAIIMU HA OCHOBE aTOMHO-
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3aITa OKPY>KaoIIen
Cpeapl.

3aKOH COXpaHEHUS U
MIPEBPAIICHUS YHEPTUN
B TETUIOBBIX MPOIIeCccax

MOJICKYJISIPHOTO YUCHUS.
Hab6nronenue n o0bsicHEHUE Mpoliecca KUIeHus,
B TOM YHCJIE 3aBUCUMOCTH TEMITEPaTyPhI
KHUTICHUS OT JaBJICHHUS.

Onpenenenue (M3MEPEHNE) OTHOCUTEILHOU
BJIQJKHOCTH BO3/TyXa.

HaGnronenue mporiecca miaBieHus
KPUCTAIUTHICCKOTO BEIIIECTBA, HAIIPUMED, JIbJA.
CpaBHeHUE MPOLIECCOB IJIABJICHUS
KPUCTAUTUICCKUX TSI U Pa3MATICHUS

IpY HarpeBaHUU aMOP(HBIX TEIl.

Onpenenenue (M3MepeHne) yIeIbHOU TEIIOTHI
TUJTABJICHUS JIBJIA.

OObsicHeHUE SBJICHUH TUTaBIICHUS U
KPUCTAJUTU3AIIMN HA OCHOBE aTOMHO-
MOJICKYJISIPHOTO YICHHUSI.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCICHUEM
KOJIMYECTBA TEILJIOTHI B IIpoIleccax
TETIoNepe AUy IPH TIJIABICHUH U
KPUCTAJUTU3AINH, UCTIAPEHUH U KOHJICHCAITUH.
AHanmmM3 CUTyaruii MPakKTHIECKOTO MPUMECHCHHS
SIBJICHUM TUIABJICHUS U KPUCTAUTA3AIIHH,
HaAIpUMeED, MOYYCHHE CBEPXUUCTHIX
MaTepHaJIOB, COJIEBas TPeIKa U JIp.

AHanu3 paboThl 1 00BSICHEHHE TPUHITUTIA
JIENCTBUS TETIJIOBOTO JIBUTATEIS.

Brruncnenue koandecTBa TEIUIOTHI,
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BBIJICTISIFOIIETOCS TIPU CTOPAHUU PA3TMYHBIX
BU0B TorumBa, u KIIJ[ geurarens.
OOGcyXIeHrE YKOJIOTHUECKUX TTOCTICACTBUN
WCIIOJIb30BAHMS JIBUTATEIEH BHYTPEHHETO
CropaHusl, TeIJIOBBIX U THAPOITICKTPOCTAHIIUN

Hroro no pazgeny

28

Pa3nen 2. Jnekrpuyeckue u

MAarHuTHBIC ABJICHUSA

2.1 | Dnekrpuueckue
3apsibl.
3apspKeHHBIE Tena U

WX B3aMMOJIEUCTBUASI

7

DJIeKTpHU3alus TeJl.

JIBa posia dIEKTPUUECKUX
3apsa0B. Bzaumonencraue
3apsSKEHHBIX TEJL.

3akon KynoHa (3aBUCUMOCTb
CHJIbI B3aUMO/JICVCTBUS
3apSYKEHHBIX TEJ

OT BEJIMUMHBI 3apsIIOB U
PACCTOSTHUSI MKy TEIaMu ).
DIIEKTPUUECKOE TOJIE.
Hanpsxk€nHocTh
AJIEKTPUUYECKOTO MOJIS.
[IpyuHIMT Cynepno3unnuu
BJIEKTPUYECKUX MOJICH

(Ha KaUECTBEHHOM YPOBHE).
Hocurenu snexkTpuyeckux
3apsAI0B. DJIEMEHTAPHBIN
AIEKTPUUYECKUN 3aps/I.
Ctpoenue aroma.
[IpoBogHUKH 1

HaGmronenue u npoBeieHNE OMbITOB

I10 HJIEKTPU3ALUU TEJ IIPU COMPUKOCHOBEHUU U
MHAYKIHEH.

Hab6mronenne u o0bsICHEHNE B3aUMOICHCTBUSA
OJHOMMEHHO U Pa3HOMMEHHO 3apPSIKEHHBIX TEIL.

OObsicHEeHUE TPUHIUIIA IEWCTBUSI AJIEKTPOCKOIA.

OO0bsicHEHUE SIBICHUM JIEKTPU3ALIUU

MIPY COMPUKOCHOBEHUM TEJI U UHAYKIIUEN
C MCHOJb30BaHUEM 3HAHUM O HOCHUTEIAX
AJIEKTPUUECKUX 3apsII0B B BEIIECTBE.
Pacno3naBanue u 00bsICHEHHE SIBJICHUH
AJIEKTPU3ALNU B IOBCEAHEBHOM KU3HU.
Ha0monenre u 00bsICHEHUE OIBITOB,
WJUTIOCTPUPYIONTUX 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsiia.

HabGmronenre onbITOB 10 MOJICTUPOBAHUIO
CUJIOBBIX JIMHUM 3JIEKTPUUECKOIO MOJISI.
HccnenoBanue 1eCTBUS SJIIEKTPUYECKOTO OIS
Ha MPOBOJIHUKU U TUDJICKTPUKHU
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TUDJICKTPUKH. 3aKOH

COXpPaHCHUS SJICKTPUICCKOI'O

3apsizia

2.2

[TocTostHHBIM
3JIEKTPUYECKUN TOK

20

DJIEKTPUYECKUN TOK.

VY cnoBus CyIecTBOBaHUSA
AJICKTPUYECKOTO TOKA.
HcToyHrKY MOCTOSTHHOTO
TOoKa. /[ericTBus
3JIEKTPUYECKOT0 TOKA
(TennoBoe, XUMUYECKOE,
MAarHuTHOE).
DJIEKTPUYECKU TOK

B KUJIKOCTSIX M T'a3ax.
DJIeKTpUYecKas LEMb.
Cwuna Toka. DJIEKTpUUECKOe
HaIpsHKEHUE.
ConporuBnenue
MPOBOJIHUKA. Y JEITbHOE
CONPOTHUBIICHUE BEIIIECTBA.
3akon OMa 1J1s yyacTka
nenu. [locnemoBarenbHoe U
napajuieIbHOE COESUHECHUE
MIPOBOJTHUKOB.

Paborta u MOIITHOCTH
3JIEKTPUYECKOTO TOKA.
3akoH JIxoyms—JIenna.
DJIEKTPUUYECKHUE LIETHU U

HaGmronenne pa3amaHbIX BUJIOB JICHCTBUS
IEKTPUUECKOTO TOKA U OOHAPYKEHNE ITHX
BUJIOB JCHUCTBHUS B IIOBCEIHEBHOM KU3HU.
Hab6mro1enrie BOSHUKHOBEHUS Ta30BOT0 pas3psiia
Y BJIEKTPUYECKOrO TOKA B KHUJIKOCTHU

COopka 1 UCIIBITaHUE JIEKTPUUECKOU 1IeTH
MMOCTOSTHHOTI'O TOKa.

H3Mepenne ciiibl TOKa aMIIEpMETPOM.
H3MepeHune 3IIeKTpUYeCcKOro HanpsKeHU s
BOJIbTMETPOM.

[IpoBeneHre u 0OBICHEHHE OIBITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD
3JIEKTPUYECKOTO COMPOTUBIICHUS MPOBOIHUKA
OT €ro JIMHBI, IUIONIA1 ITOMEPEYHOr0 CEUCHUS
Y Marepuana.

HccnenoBanue 3aBUCUMMOCTH CHUJIBI TOKA,
MPOTEKAOILIETO YEPE3 PEZUCTOP,

OT COIPOTHUBJIEHUS PE3UCTOPA U HATIPSIKEHUS
Ha PE3UCTOPE.

[IpoBepka mpaBuia CI0KEHUS HATTPSKEHUN
IIPH MOCIE0BATENBHOM COCIMHEHUH JIBYX
PE3UCTOPOB.

[IpoBepka mpaBuia iU CUIIbI TOKA

MIPY NTAPAJUIETBHOM COCIMHEHUH PE3UCTOPOB.
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OTpeOUTENN
AIEKTPUYECKOU DHEPTUH
B ObiTy. KopoTkoe
3aMBIKaHUE

AHaIIA3 CUTYyallly ITOCJIEN0BATENBHOTO U
MapasjIeIbHOr0 COSTUHEHUS IPOBOIHUKOB

B JIOMAIITHUX DJIEKTPUUYECKUX CETSX.

Pemenue 3agau ¢ ucnonp3zoBanueM 3akoHa Oma
u hopMyIn pacdéTa dIEKTPUIECKOTO
CONPOTUBIICHUS MPU MOCJICTOBATEILHOM U
NapajuIeTbHOM COEIMHEHUHN TPOBOJHUKOB.
Omnpenenenue pabOTHI ATCKTPHUIECKOTO TOKA,
MIPOTEKAIOIIETO YEPE3 PEZUCTOP.

Ornpenenenne MOUTHOCTH 3JIEKTPUYECKOTO TOKA,
BBIJICTISIEMOM Ha PE3UCTOPE.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3
JaMIIOYKY OT HanpshKeHus Ha Hel. OnpeneneHue
KII[] HarpeBarens.

HccnenoBanue npeodpa3oBaHus YHEPTUU

IIPU TOABEME TPY3a INEKTPOABUTATEIIEM.
OOBsicCHEHHE YCTPOMCTBA U MPUHITUTIA JEHCTBUS
JIOMAITHUX JIEKTPOHArPEBATEIIbHBIX TPHOOPOB.
OObsicHEHUE TPUYUH KOPOTKOTO 3aMBIKAHUS U
MIPUHIIUIIA IEUCTBUS IJIABKUX MPEIOXPAHUTENICH.
Pemenue 3a1a4 ¢ HCNOIB30BAHUEM 3aKOHA
Jxoyns—JIenna

2.3

MarsuuTHBIC SIBICHUS

ITocTosTHHBIE MarHUTEL.
Bzaumoneiicreue
MMOCTOSIHHBIX MAarHUTOB.
MarsauTtHoe nojie.
MarsauTtHoOe noJje 3eMiIn

HcciaenqoBanre MaruuTHOTO B3aUMOICHCTBHUS
MMOCTOSIHHBIX MarHuTOB.

N3ydenrne MarHuTHOTrO MOJIS ITIOCTOSTHHBIX
MarHUTOB IIPH UX OOBEIUHECHUH U Pa3/ICIICHUH.
HccaenoBanne MarHuTHOTO B3aUMOIECHUCTBUS
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U €r0 3HaUCHME JIJIS )KU3HHU
Ha 3emue. OnbIT Dpcrena.
MarauTHoe noJje
3JIEKTPUYECKOTO TOKA.
[Ipumenenune
3JIEKTPOMArHUTOB

B TEXHUKE. [[eicTBUE
MarHuTHOTO I1OJIS

Ha IIPOBOJIHUK C TOKOM.
DJIEKTPOABUTATENb
IMOCTOSIHHOT'O TOKaA.
Hcnonbp3oBaHue
3JIEKTPOJIBUTATEIICH

B TEXHUYECKUX YCTPOMCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSIHHBIX MAarHUTOB.
N3ydenrne MarHuTHOTrO OIS MTOCTOSTHHBIX
MarHUTOB IIPU UX OOBEUHEHUH U Pa3/ICJICHUH.
[IpoBeneHne OMBITOB MO BU3YAJIU3ALNU OIS
MMOCTOSTHHBIX MarHUTOB.

N3yuenue sBiieHU HAMarHMYMBaHKS BELIECTBA.
HccnenoBanne nencTBUs IEKTPUYECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeneHre ONBITOB, IEMOHCTPUPYIOIINX
3aBUCUMOCTD CUJIbI B3AUMOACHCTBUA KaTYIIIKH

C TOKOM U MarHuTa OT CUJIbl U HAIIPABIICHHS TOKA
B KaTylIKeE.

AHanu3 cuTyaluuil IpaKTUYECKOro MPUMEHECHUS
AIIEKTPOMArHUTOB (B OBITOBBIX TEXHUYECKHUX
YCTPOUCTBAX, IPOMBIIIIIICHHOCTH, MEIUIIUHE).
N3y4yeHnne neicTBrsl MarHUTHOTO OIS

Ha IPOBOJHUK C TOKOM.

N3ydyeHue nercTBUS 3IEKTPOABUTATEIIS.
N3mepenue KIIJ1 anexkTpoaBurarebHOU
YCTaHOBKH.

PacniosnaBanue 1 aHanu3 pa3anyHbIX
IIPUMEHEHUH DJIEKTPOIBUTATENICH

(TpaHCTIOpT, OBITOBBIE YCTPOMCTBA U JIp.)

2.4

DJIEKTpPOMarHuTHas
WHTYKITS

Omneiter ®apanes. SABnenne
3JIEKTPOMATrHUTHOU
nHayknuu. Ipasuio Jlenua.
DJIEKTPOreHepaTop.

OTBITHI IO HCCIICAOBAaHHNIO ABJICHU
BHeKTpOMaFHHTHOﬁ HHAYKOWW: UCCIICIOBAHHC
W3MCHCHUM 3HAUCHUS U HaIpaBJICHUA
WHAYKIIMOHHOI'O TOKa
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CrniocoObI osTydeHus
AIEKTPUYECKOU DHEPTUH.

DJIEKTPOCTAHIIUH
Ha BO300HOBJIIEMBIX
HUCTOYHHUKAX SHEPTUH
Htoro mo pazneny 37
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68
YACOB I10O ITPOIT'PAMME
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9 KJIACC
No HanmenoBanue Komnnuectso | Ilporpammuoe comepkanue | OCHOBHBIC BUJBI ACSTEIBHOCTH 00yUYaAIOIIUXCS
/1 pa3lesioB U TEM 4acoB

y4eOHOr o mpeiMeTa

Pa3nen 1. Mexanuueckue siBJICHUA

1.1 | Mexaunueckoe

€ro OIIMCaHus:A

JIBIYKEHUE U CIIOCOOBI

10

MexaHnueckoe IBMKCHHUE.
MarepuanbHas TOUKa.
Cucrema orcuéra.
OTHOCHTEITEHOCTD
MEXaHUYECKOTO JIBUKCHUS.
PaBHOMepHOE
MPSMOJIMHEWHOE JBUKEHUE.
HepaBnomepnoe
MPSMOJIMHENHOE JBUKEHHE.
CpenHsis 1 MTHOBEHHAs
CKOpOCTb TeJIa MpH
HEPABHOMEPHOM JIBUKCHUH.
Yckopenue.
PaBHOyCKOpEHHOE
MPSIMOJIMHENHOE IBUKECHHUE.
CBoboHOE MajcHHE.
Omnpitel 'anmuiest.
PaBHOMEpHOE NBHXKEHKE

110 OKPYKHOCTH.

[Tepuon u yacrtora
oOparenus. JInaeitnas u
YIJI0Basi CKOPOCTH.

AHanu3 1 00CyXJIeHHE Pa3IUYHbIX TPUMEPOB
MEXaHUYECKOT O JBUKEHHS.

OO6cyxienue rpaHul] IPUMEHUMOCTH MOJIEN
«MaTepualibHasi TOUKay.

Onucanne MEXaHUYECKOro IBUAKEHUS
pa3IUYHBIMU crioco0aMH (ypaBHEHUE, TabIUIIA,
rpaduk).

AHaJIN3 )KU3HEHHBIX CUTYallll, B KOTOPBIX
MPOSIBISIETCS OTHOCUTEIIBHOCTh MEXaHUUECKOT O
JBUKEHUS.

HaGmronenrie MexaHM4ecKoro JBUKEHUS Tella
OTHOCHUTEJIBHO Pa3HbIX TEJ OTCUETA.
CpaBHEHME TTyTEN U TPACKTOPUN ABUKECHUSA
OJTHOT'O U TOT'O K€ TEJIa OTHOCUTEIBHO Pa3HbIX
TEJI OTCYETA.

Amnanu3 tekcta ["anumes 00 OTHOCUTENIbHOCTH
JIBUKECHUS; BBIIOJTHEHUE 3aIaHUH 110 TEKCTY
(CMBICJIOBOE UTECHHUE).

OrnpeneneHne cpeaHend CKOPOCTU CKOIbKECHUS
OpycKka WM IBUKEHUS IIapuKa MO HAaKJIOHHOU
MJIOCKOCTH.

AHau3 1 00CyXJIeHHE CIIOCO00B
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LleHTpoCTpEMHUTEIBLHOE
YCKOpPEHHUE

MPUOINKEHHOTO ONPEICTICHHS] MTHOBEHHOM
CKOPOCTH.

Ornpenenenrie CKOPOCTH PABHOMEPHOTO
JBYKEHUS (IIIApUKa B )KUIKOCTH, MOJICITH
AIEKTPUUECKOTO aBTOMOOWIIA U T. T1.).
Ornpenenenue myTy, NIPOWICHHOTO 3a JaHHbBIN
MIPOMEKYTOK BPEMEHH, i CKOPOCTH TeJa

1o TpaduKy 3aBUCUMOCTH ITyTU PABHOMEPHOTO
JIBUKEHUS OT BPEMEHH.

OO6cyxaeHue BO3MOXKHBIX TTPUHITUTIOB
TEHCTBUS PUOOPOB, U3MEPSIOIINX CKOPOCTh
(ciIOMETpOB).

Boruucnenue nytv ¥ CKOpOCTH MpU
PaBHOYCKOPEHHOM TMPSIMOJIMHEHHOM JBUKEHUU
Tena.

OmnpeneneHue MpOUIEHHOTO TYTH U YCKOPEHUS
JIBUYKEHUS TeNa 1Mo TpaduKy 3aBUCUMOCTH
CKOPOCTH PAaBHOYCKOPEHHOT'O IIPSIMOJIMHEHHOTO
JBUKEHUS Tela OT BPEMEHHU.

Ilposepka cunomesvl: ecnu

npU pasgHOYCKOPEHHOM OBUIHCEHUU

0e3 HauaNbHOU CKOPOCMU NYMU OMHOCAMCS
KaK psi0 He4EMHbIX Yuces, mo
coomeemcmayroujue nPoMeHCYmKuy pemMeHU
0OUHAKOBDL.
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Ornpenenenne yCKOpeHus Tena

MIPU PaBHOYCKOPEHHOM JIBUKEHUU

10 HAKJIOHHOM TIJIOCKOCTH.

N3mepenue nepro/ia u 4acTOThI 0OpaIeHUsI
TeJa M0 OKPY>KHOCTH.

Ornpenenenrie CKOPOCTH PABHOMEPHOTO
JBUKEHUS TEa MO OKPY>KHOCTH.

Pemenune 3anay Ha onpenencHue
KMHEMATHYECKUX XapaKTEPUCTHUK
MEXaHUYECKOT O JBUKEHUS Pa3IMYHbIX BUIOB.
Pacno3naBanue u mpuOIMKEHHOE ONTMCAHKE
Pa3IMYHBIX BUJOB MEXaHUYECKOTO IBUKCHUS
B IIPUPOJIC U TEXHUKE (HA TpUMeEpax CBOOOIHO
MaIafOIINUX TEJI, IBMYKECHUS KUBOTHBIX,
HEOECHBIX TeJI, TPAHCIIOPTHBIX CPEJICTB U JIp. )

1.2

B3aumonerictBue tei

12

[lepBb1it 3akoH HproToHa.
Bropon 3akon HerotoHa.
Tperuii 3akon HprotoHa.
[IpuHIMO Cynepno3suuuu
CHJL

Cuina ynpyroctu. 3akoH
I'yka. Cwiia TpeHus: cuiia
TPEHUS CKOJIBIKEHHUSI, CHIIA
TPEHMS [TOKOS, IPYTUe BUJIbI
TPEHMUSL.

Cuna TsDKECTH U 3aKOH
BCEMHUPHOI'O TATOTEHUS.

HaOmonenue u o6Cyx1eHre ONbITOB

C JIBIDKEHHEM TeJla IPU YMEHBIIICHUY BIIHSTHUS
APYTUX TEJ, MPETATCTBYIONMINX JABHKCHHIO.
Amnamm3 Tekcta ["anwes ¢ onucanuem
MBICJIEHHOTO SKCIIEPUMEHTA,
00OCHOBBIBAIOIIETO 3aKOH HHEPIIUH;
BBITTOJTHEHHE 33/IaHUH 110 TEKCTY (CMBICIIOBOE
YTEHHUE).

OOcykaeHre BO3MOKHOCTH BBITTOTHEHUS
3aKOHA MHEPIMH B Pa3IMYHBIX CUCTEMax
OTCYETA.

HaGnronenue u o0CyXIeHIEe MEXaHHYECKIX
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Y ckopeHue cBOOOHOTO
najeHus. JIBu>keHue miaHeT
Bokpyr Connua. [lepBas
KOCMUYECKast CKOPOCTb.
HesecoMocTs 1 neperpysku.
PaBHOBeCHE MaTepuambHOU
TOYKU. AOCOIIOTHO TBEPAOE
teno. PaBHoBecHe TBEPAOTO
TEJIa C 3aKPETIIEHHON OChIO
BpanieHusa. MOMEHT CHUJIBL.
LenTtp TsKECTH

ABJICHUH, IIPOUCXOASAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM

1 YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO
KaOuHeTa (PU3MKHU.

JIelCTBUSI C BEKTOPAMHU CHJL: BBIIIOJIHEHUE
3aJJaHUM T10 CJII0)KEHHIO U BBIYMTAHUIO
BEKTOPOB.

Hab6mroienre u/vumu nmpoBeicHUE OMbITOB,
JEMOHCTPUPYIOIINX 3aBUCUMOCTD YCKOPEHUS
TeJa OT NPUIIOKEHHOW K HEMY CHJIbI K MAcCChI
Tena.

AHanu3 1 00bsICHEHHE SIBJICHUM

C UCITI0JIb30BAaHUEM BTOPOro 3akoHa HproToHa.
Pewenue 3a1a4 ¢ HCMOIB30BAHUEM BTOPOTO
3akoHa HprOTOHA M MpaBuiia CIOXKEHUS CUJL.
OnpeneneHue KECTKOCTU MPYKUHBI.

AHanu3 cutyanui, B KOTOPbIX HAOIIOAAI0TCS
yrpyrue nedopmanuu, U uX 00ObsICHEHUE

C UCTIOJIb30BaHuEM 3aKkoHa ['yka.

Pewienne 3a1a4 ¢ UCNOJIB30BaHUEM 3aKOHA
I'yka.

HccnenoBanne 3aBUCUMOCTH CUIIBI TPEHHUS

CKOJIbKCHHA OT CHUJIbI HOPMAJIBHOI'O JaBJICHU .

OO6cyxaeHue pe3yabTaToB UCCIIEIOBAHNUA.
Omnpenenenue kodhuieHTa TpeHUs
CKOJIb)KEHUSL.

N3mepeHre CUITBI TPEHUS TTOKOSI.
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Pemenue 3a1au ¢ ucnosb3oBaHueM GOpMYIIbI
JUTSL CUJIBI TPEHUS CKOJIBKCHUSI.

AHal3 IBH>XKEHUS TEJ TOJIBKO MO AEHCTBUEM
CHJIBI TSIKECTH — CBOOOJTHOTO TIaJICHHUSI.
OObsicHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOIO MaJIEHUs OT MAcChl Tea.

OrnieHKa BEIMYUHBI CUJIBI TATOTEHUS,
JNEUCTBYIOIIEN MEXIY ABYMS TEIAMHU

(1 pa3HBIX Macc).

AHanmu3 IBMKCHHS HEOSCHBIX TETl

MO/ ICCTBUEM CHIJIBI TATOTCHUS

(c UCTIOIb30BaHUEM JIOTIOTHUTEbHBIX
HMCTOYHHUKOB UH(OPMALIUH).

Pelenue 3a1a4 ¢ MCMONIBb30BaHUEM 3aKOHA
BCEMUPHOTO TATOTEHUS U (POPMYJIBI

IUTS pacu€Tra CUJIbI TSKECTH.

AHaM3 OpUrMHAIBHOTO TEKCTA,
OMUCHIBAIOIIETO MPOSBJICHUS 3aKOHA
BCEMUPHOTO TATOTEHUS; BHITIOJIHEHUE 3aaHU I
10 TEKCTY (CMBICIIOBOE UTECHHUE).

Hab6mroienre u 00Cy»X1eHue ONbITOB

10 U3MEHEHUIO Beca Tejla MPU YCKOPEHHOM
JBUYKEHUU.

AHali3 yCI10BUH BOSHUKHOBEHHUS HEBECOMOCTH
U TIepErpy3KH.

Pemenue 3a7a4 Ha onpezeneHre Beca Tena

B Pa3JIMYHBIX YCIOBUSIX.
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AHanu3 cuil, AENCTBYIOIINX HA TEJIO,
MOKOSIIIIEECs] Ha OIOPE.
OrnpeeneHne HeHTPa TSHKECTH Pa3IMUHBIX TEJ

1.3.

3aKOHBI COXpPaHEHUS

Nmnynsce Tena. Mi3mMenenue
uMnyJbca. IMiysbc cuisl.
3aKOH COXpaHEHUS
UMITyJbca. PeaktuBHoe
JBUKECHHUE.

Mexanuueckas pabora u
MoIHOCTh. Pabora cui
TSDKECTH, YIPYTOCTH,
TpeHus. CBA3b JHEPIUU U
pabotsl. [loTeHunansHas
DHEPIUs Tena, MOIHATOrO
HaJl IOBEPXHOCTBIO 3€MIJIU.
IToreHmanpHas SHEPrus
CKaTOU MPYKUHBI.
Kunernueckas sneprusi.
Teopema 0 KHHETUUYECKOU
DHEPruu. 3aKOH COXPaHEHUs
MEXaHUYECKOW SHEPTUH

Hab6mtonenue u o0CyX1€HUE OMBITOB,
JEMOHCTPUPYIOIIUX Mepeady UMIyjbca

MIPU B3aUMO/JICUCTBUU TEJ, 3aKOH COXPaHEHUS
MMITyJIbCa MTPU aO0COIIOTHO YIIPYTOM U
HEYIPYrOM B3aUMOJEHCTBHUM TEIL

AHanu3 CUTyaluii B OKPY)KarOUIEH )KU3HU

C UCIIOJIb30BAHMEM 3aKOHA COXPAHEHHUS
UMITYJIbCA.

Pacno3naBaHue IBI€HHS pEAKTUBHOTO
JIBUKECHUS B IIPUPOJIE U TEXHUKE.
[IpumeHeHune 3aKoHa COXpaHEHUsI UMITYJIbca
IUISL pacyé€Tra pe3yJibTaTOB B3AMMOJCHCTBUS TEIN
(Ha mpuMepax Heynpyroro B3aMMOJEHCTBHS,
YOPYroro HeHTPAIbHOTO B3aUMOICHCTBUS IBYX
OJIMHAKOBBIX TEJI, OJHO U3 KOTOPBIX
HETIOJIBHYKHO).

Pewienue 3a1a4 ¢ UCNOJIB30BaHUEM 3aKOHA
COXpPaHEHHUS UMITYJIbCA.

Onpenenenue padOThl CUIIBI YIPYTOCTH

IIPU MOJBEME I'Py3a C HUCIOJIb30BAHUEM
HEMOJBUKHOTO U MOABMXKHOTO OJIOKOB.
N3mepenne MOIIHOCTH.

N3MepeHre NoTeHIUaIbHON SHEPTUU YIIPYTO
nehOpMUPOBAHHOMN TIPY>KUHBI.
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N3Mepenne KWHETUYECKOM SHEPTUM TeNa

10 JJIMHE TOPMO3HOTO ITyTH.
DKCNEepUMEHTaIbHOE CPABHEHUE U3MEHECHUS
MOTEHIIMAIbHOW U KHUHETUYECKOW SHEPT UM Tena
MIpY JIBUKEHUH 110 HAKJIOHHOM IIJIOCKOCTH.
DKcnepuMeHTalbHas TPOBEpKa 3aK0HA
COXPAHEHUSI MEXaHUYECKOW YHEPIUU

pu CBOOOHOM MaJICHUU.

[IpumeHeHune 3aKkoHa COXpaHEeHUS
MEXaHUYECKON SHEPTUM JIJIs1 pacyeTa

MOTEHIMAJIbHOW U KHHETUYECKOW SHEPT UM TeJIa.

Pemenue 3a4a4 C UCIIOJIb30BaHHUCM 3aKOHa
COXpaHCHUA MEXaHUYECKOH OHCPIUN

Hrtor

0 TIO pa3nemny

31

Pa3n

eJ1 2. MexaHn4YecKHe KoJIeOaHUA M BOJI

HbI

2.1

Mexannueckue
KoJIcOaHUS

5

KomnebarenpHoe OBHKEHHE.
OCHOBHBIE XapaKTEPUCTUKHU
KoJie0aHui: Iepuo/,
4acToTa, aMIUIUTY/a.
Maremaruueckui u
MPYXKUHHBIN MasSTHUKH.
[IpeBpatieHre 3HEpPrun
P KoJeOaTeIbHOM
JIBUYKEHUH.

3aTyxaromue KojeoaHusl.
BoiHyX1€HHBIE KOJIeOaHusl.
Pesonanc

HaOnronenue konebaHui Mo 1EHCTBUEM CHIT
TSKECTU U YIIPYTOCTH U OOHApYKEHUE
MOAOOHBIX KOJIEOAHUM B OKPYKAIOIIIEM MUPE.
AHanu3 kojeOaHui rpy3a Ha HUTH U

Ha npyxkune. OnpeneneHue 9acToThl
Kos1e0aHU1 MaTEMaTUYECKOr0 U MPY>KUHHOTO
MasITHUKOB.

HaOmronenue n o0ObsIcHEHUE SIBIICHUSA
pe30HaHca.

HccnenoBanne 3aBUCHMOCTH TIEpUOAA
Kos1e0aHMIA TIOJIBEIIIEHHOTO K HUTH Tpy3a

OT JYIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TIeproIa KoJeOaHui
rpy3a, MOJABEIICHHOTO K JICHTE, OT MacChl Tpy3a.
Hab6mtonenue u o0CyX1€HUE OMBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTb TEpUoa
Kos1e0aHUi MPY>KUHHOTO MAasTHUKA OT MaCChl
rpy3a ¥ )XECTKOCTU IIPYKUHBI.

[IpumeHneHne MaTeMaTHIECKOTO U TIPY>KHHHOTO
MasTHUKOB B KQUeCTBE MOJEJICH /JIsi ONMCaHUs
KoJ1e0aHUil B OKpY)KAIOIIEM MUPE.

Pemenue 3ama4, CBA3aHHBIX C BEIYUCICHUEM
WJIU OLICHKOM 4acTOThI (Mepruoja) KoueOaHuii
Hszmepenue yckopenus c60600H020 nademst

2.2

Mexannueckue
BOJIHBL. 3BYK

MexaHnyecKrue BOIHBI.
CBolicTBa MEXaHUYECKUX
BOJH. [IpogonbHbie 1
MOTNEepEeYHbIC BOJIHBI. J[TMHa
BOJIHBI U CKOPOCTH €€
pacnpoCTpaHEHHUS.
MexaHnyecKue BOJIHBI

B TBEPIIOM TEJE,
celiCMHYECKHE BOJHEI.
3ByK. ' poMKOCTB 3ByKa 1
BbICOTa TOHA. OTpakeHUE

3ByKa. IHpa3Byk u
YIABTPA3BYK

OO6HapyXeHHE U aHAJIU3 BOJTHOBBIX SBJICHUM
B OKpPY>KarollleM MUpE.

Habmronenue pacpocTpaneHust Tpo0JIbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJIETHN) U
oOHapyXeHNE aHAJIOTUYHBIX BUI0B BOJIH

B IPUPOJI€ (3BYK, BOJHBI HA BOJE).
Boluucienue AJIMHbBI BOJTHBI U CKOPOCTH
pacnpocTpaHeHHs 3ByKOBBIX BOJIH.
DKCnepUMEHTAILHOE OTPEIEICHIE TPaHUI]
YaCTOTHI CIIBITITMMBIX 3BYKOBBIX KOJICOAHUH.
HabmtoieHne 3aBUCMMOCTH BBICOTHI 3BYKa

OT YacTOTHI (B TOM YHUCIIE, C UCTIOJIL30BAaHUEM
MY3bIKaJIbHBIX HHCTPYMEHTOB).
HaOmronenue u 00bsACHEHUE SIBICHUS
aKyCTUYECKOr0 pEe30HaHCA.
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AHanm3 OpUTHHAIIBHOTO TEKCTA, OCBALIEHHOTO
MCIOJIb30BaHUIO 3BYKa (WM yIIbTPa3BYKa)

B TEXHHKE (3XOJIOKALUs, YIbTPa3ByK

B MEJIMLIMHE U JIP.); BHIIOJHEHHE 3aJaHU

0 TEKCTY (CMBICIIOBOE UTEHHE)

Hroro no pazgeny

10

Pasznen 3. BHGKTPOMaI‘HHTHOG II0JI€ U JICKTPOMArHUTHBIC BOJIHDBI

3.1 | DnekTpoMarHuTHOE 4 DIEKTPOMAarHUTHOE TOJIE. [TocTpoenue paccyxaeHuid, 000CHOBBIBAIOIIUX
1oJie u DIIEKTPOMArHUTHBIC BOJIHBL. | B3aUMOCBS3b JIEKTPUUYECKOTO U MAarHUTHOTO
AJIEKTPOMAarHUTHBIE CpoiicTBa HOJICH.

BOJTHBI AJIEKTPOMArHUTHBIX BOJIH. OKCIepUMEHTATLHOE U3yUCHHE CBOMCTB
[IIkana 3JIEKTPOMarHUTHBIX | SJICKTPOMArHUTHBIX BOJIH (B TOM YHCTIC
BOJIH. Mcnionb3oBaHue C MIOMOIBI0O MOOMJIBHOTO TEJIE(POHA).
3JICKTPOMArHUTHBIX BOJIH AHann3 peHTTeHOBCKUX CHUMKOB
JUTSL COTOBOM CBSI3H. YeJIOBEUECKOro OpraHu3ma.
ONEKTPOMAarHuTHas MPUPOAA | AHAJIM3 TEKCTOB, OMUCHIBAIOIIUX MPOSIBICHUS
cBera. CKOpOCTh CBETA. AJIEKTPOMArHUTHOTO U3TyYEHUS B IPUPO/IE:
BonHoBBIE CBOIiCTBA CBETa ’KUBBIC OPTaHU3MBbI, U3Ty4CHUS] HEOSCHBIX Tell
(CMBICJIOBOE UTEHUE).
Pacno3HaBaHue 1 aHAJIN3 pa3IUYHbIX
IPUMEHEHUH 3JIEKTPOMAarHUTHBIX BOJIH
B TEXHUKE.
N3y4yeHne BOJTHOBBIX CBOMCTB CBETA.
Pemenue 3a1au ¢ ucnonap30BaHUEM (OPMYI
JUI CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JITUHbI
BOJIHBI ¥ YaCTOTHI CBETA
Hroro no pazueny 4
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Pa3znen 4. CBeToBbIE ABJICHUA

4.1

3aKOHBI
pacmipocTpaHeHUs
CBETa

JlydeBast MojieJib CBETA.
HMctounuku cBera.
[IpssmonHEHOE
pacrpocTpaHeHUe CBETa.
3atmenus ConHua u JIyHBI.
Otpaxenue ceta. [1nockoe
3epKaJio. 3aKOH OTPaAKECHUS
CBeETA.

[Ipenomienue cBera. 3aKOH
npenomiieHus ceeta. [lomHoe
BHYTPEHHEE OTPaKCHUE
cBerta. Mcnonnp3oBaHue
MOJIHOTO BHYTPEHHETO
OTPaXKEHUSI B OTITUUECKUX
CBETOBOJAX

HaOmronenue oneIToB, 1EMOHCTPUPYIOLINX
ABJICHUE MPSMOJIMHENHOT0 PacpoCTPaHEHUS
cBeTa (BO3HMKHOBEHHE TEHU U MOIYTEHH),

Y UX UHTEPIPETALHNS C UCIIOJIb30BAHUEM
MIOHATHUS CBETOBOIO JIy4a.

OOBbscCHEHNE U MOJEIUPOBAHUE COITHEUHOIO U
JIYHHOT'O 3aTMEHUMU.

HccnenoBanue 3aBUCUMOCTH YIJIa OTPAXKEHUS
CBETOBOTO JIy4a OT YIJia Ia/IeHuUsI.

N3yueHne cBOICTB N300payKeHUS B INIOCKOM
3epKaje.

HaOmronenue u 00bsACHEHNUE ONBITOB

0 TOJIY4YEHHIO U300paKE€HUI B BOTHYTOM U
BBINTYKJIOM 3epkaiiax. Habmonenue u
OOBSICHEHHE OIBITOB IO NMPEIOMIICHHUIO CBETa
Ha I'PaHULIE Pa3IMYHBIX CPEL, B TOM YHUCJIE
OIIBITOB C ITOJIHBIM BHYTPEHHHUM OTPaKEHUEM.
HccnenoBanue 3aBUCUMOCTH yIiia
IIPEJIOMJIEHUS OT yrja MaJeHHsl CBETOBOIO JIyya
Ha TPaHUILIE «BO3IYX—CTEKIIO».
PacniozHaBaHue SIBJICHUI OTPaKEHUS U
MIPEJIOMJICHHS CBETA B IOBCETHEBHOMW KU3HH.
AHanu3 1 00bSACHEHHE SIBJICHUS OITHYECKOTO
MUpaxKa.

Pelenue 3a1a4 ¢ UCMOIB30BaHUEM 3aKOHOB
OTpaXCHMS U MPEIIOMIICHUS CBETA
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4.2 | JIuH3BI U ONITUYCCKHE 4 JIunza. Xon nyueii B iun3e. | [lonyueHune n3o0pakeHU ¢ TOMOIIBIO
npruOOpbI OnrTnueckas cucrema coOuparoneil 1 pacCcenBarOIIECH JINH3.
dbotoannapara, mukpockona | Onpeaenenue GOKYCHOTO pacCTOSHUS U
u teneckona. ['ma3 kak ONTHUYECKON CHUJIBI COOMPAIOIIEH JIMH3BI.
ONTHUYECKAS CUCTEMA. AHaJli3 yCTpOICTBA U PUHIMIIA JEHCTBUS
bmuzopykocth u HEKOTOPBIX ONTUYECKUX TMPUOOPOB:
JAIbHO30PKOCTb doroanmapaTa, MUKpOCKOIIA, TEJIECKOIMA.
N3ydyeHune Moienu riaa3a Kak OnTHYEeCKOU
CUCTEMBI. AHAIN3 IBJICHUN OJIM30PYKOCTH
U JaJIbHO30PKOCTH, MIPUHIIUIA IEHCTBUSA
OYKOB
4.3 | Paznoxenue 6emoro 2 Paznoxxenue 6enoro cera HaGmronenue pasnoxenus 6e1oro ceera
CBETa B CIIEKTP B criekTp. OnbITel HpIOTOHA. | B CIEKTP.
CnoxxeHue CreKTpaIbHbIX Habmonenne u 00bsCHEHNE OBITOB
1BeToB. Jlucnepecus ceera IO TIOJIYYE€HUIO O€TI0r0 CBETa MPH CI0KEHUU
CBETa Pa3HbIX I[BETOB.
[IpoBenenne n 00BSICHEHNE OTBITOB
10 BOCTIPUSITHIO LIBETA MPEIMETOB MPU UX
HaOJFOICHUH YePe3 IIBETOBBIC (DHITHTPHI
(1IBETHBIC OYKH)
Htoro mo pazneny 10
Pa3znen 5. KBaHTOBbBIE SIBJIEHUS
5.1 | Ucnyckanue u 4 OmneiTel Pezepdopaa u O6cyxnenue nenu onbitoB Pezepdopaa

IIOIrJIOICHUEC CBCTA
aTOMOM

I1a"HeTapHasa MOJCJIb aTOMaA.

Mogens atoma bopa.
Hcnyckanue u norjioneHue

I10 UCCJICAOBAHHUIO aTOMOB, BBIIBMXKCHHC
T'UIIOTC3 O BO3BMOKHBIX PC3YJIbTaTaX OIILITOB
B 3aBUCHMMOCTH OT IIPEAIIOJIaracMoro CTpoCHuA
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cBeTa aToOMOM. KBaHTEI.
JIuHenyartsle CIIEKTPBI

aTOMOB, () OPMYJIMPOBAHHUE BHIBOJIOB

W3 PE3YJIbTATOB ONBITOB.

OO6cyxaeHue NpoTUBOPEUNiA MIIaHETAPHON
MOJICJIM aTOMa U OCHOBAHUM ISl TUIIOTE3bI
Bopa o crarmonapHbIX OpOUTaX JICKTPOHOB.
HaGmronenune CIUIOMIHBIX U THHEHYATHIX
CIIEKTPOB U3J1y4YCHUS Pa3JINYHbBIX BEILIECTB.
OObsiCHEHNE TMHENYATHIX CIIEKTPOB U3ITYICHUS

5.2

CrpoeHue aTOMHOTO
sapa

PaguoaktuBHOCTB. Alb(ha-,
Oera- U raMMa-u3JIy4eHusl.
CtpoeHne aToOMHOr 0 sSpa.
Hyxnonnas moaens
aTOMHOTrO siapa. M3oTonsl.
PamnoakTuBHEBIE
npeBpaienus. [lepuon
MOJIypacmazga aTOMHBIX SAEp

OO6cyxaeHne BO3MOKHBIX THIIOTE3 O MOEIIAX
CTpOEHHUS sApa.

OmnpeneneHue cocTasa siiep Mo 3aJaHHbBIM
MacCCOBBIM M 3apsIIOBBIM YUCIIAM U

10 MOJIO’KEHUIO B IEPUOJIUYECKON CUCTEME
AJIEMEHTOB.

AHalli3 U3MEHEHUS COCTaBa siApa U €ro
MOJIOXKEHUSI B MIEPUOANYECKON CUCTEME

MPU 0-PaIMOAKTUBHOCTH.

HccnenoBanue TPEKOB 0-4aCTHUIL IO TOTOBBIM
dbotorpadusm.

OObnapyxeHHue U U3MEepeHNe PaTualiOHHOTO
¢doHa ¢ TOMOIIIBIO T03UMETPA, OLIEHKA €r0
MHTEHCHUBHOCTH.

Amnanm3 OMOIOTHYSCKUX U3MCHEHM,
MPOUCXOJAIINX MO/ IEHUCTBUEM
PaMOAKTUBHBIX U3ITYYCHHM.
Hcnonb3oBaHne paiMOaKTUBHBIX W3ITy4CHUN
B MEJIUITUHE
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5.3 | SnepHbie peakuuu 4 SAnepHble peakuuu. 3akoHbl | PerieHue 3a7a4 ¢ MCMOJIb30BaHUEM 3aKOHOB
COXpaHEHHUs 3apsA0BOTO U COXPAHEHHsI MAaCCOBBIX U 3apSA0BBIX YHCEII
MacCOBOI0 YHCEN. DHEPrUs | HA ONpPEACICHUE PE3YJIbTATOB SIECPHBIX
CBA3M aTOMHBIX siiep. CBA3b | peakiuii; aHaIM3 BO3MOKHOCTH WJIN
MacChl M DHEPIUU. Peakiuy | HEBO3MOXKHOCTH SIJIEPHON PEaAKIINU.
CHUHTE3a U JICJICHUS SIED. OueHka 3HEPruu CBS3U SEp C UCTIOJIb30BAHUEM
Hcroynuku sHepruu ConHua | popMysisl DUHIITEHHA.
U 3BE31. fnepHas OO6cyx1eHne nepcreKTUB UCTIOIb30BaHUS
sHepreTuka. Jlercrus YIPaBJIAEMOI0 TEPMOSIEPHOIO CHHTESA.
PaMOAKTUBHBIX M3IyIeHUH | OOCYXKICHHE IPSHMYIIECTB M DKOJIOTHIESCKUX
Ha YKUBbIC OPTraHU3MBbI po0JIeM, CBSI3aHHBIX C SIAEPHOM SHEPreTUKON

Htoro no pazneny 12

IHoBTOPUTEIBbHO-0000IHAINNHA MOIYJIb

IToBTOpEHME N 1 Cucremaruzanus u BrimonHenne yaeOHbIX 3aJaHui, TPEO yIOIIHNX

00001IeHNe
COJIepKaHUsI Kypca
¢busuku 3a 8—9 knaccel

0000111eHre TPEAMETHOTO
COZIepKaHMsI U OIbITa
JeSITeTLHOCTH,
PUOOPETEHHOTO

IIPU U3Y4EHUU BCETO Kypca
(U3UKH OCHOBHOT'O OOIIEro
o0Opa3oBaHMsI.

[loaroToBKa K OCHOBHOMY
rOCYAapCTBEHHOMY
’K3aMeHy MO (PU3MKe

JU1s1 00yJarouuxcs,
BBIOPABIIMX ATOT YUEOHBIN
npeaMeT

JEMOHCTPALMA KOMIIETEHTHOCTEM,
XapaKTEPU3YIOIINX €CTECTBEHHOHAYYH YO
TPaMOTHOCT:

— NPUMEHEHUS NOJIyYEHHBIX 3HAHUN

JUTSL HAYYHOTO OOBSICHEHUS! PU3NYECKUX
SIBJICHUW B OKPYXKAIOIIEH IPUPOJE,

B MOBCEJHEBHOM JKU3HU U BBISBJICHUS
(U3HYECKUX OCHOB PsiJia COBPEMEHHBIX
TEXHOJIOTU;

— PUMEHEHUS OCBOCHHBIX
AKCIIEPUMEHTAIIBHBIX YMEHHI

JUIS UCCIeIOBaHus (PU3HUECKUX SIBJICHHM,
B TOM YMCJIE ISl IIPOBEPKU TUITOTES
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Y BBISBJIEHUS] 3aKOHOMEPHOCTEM.

Pemenue pacu€THbIX 33124, B TOM YUCIE
MPEAINOIarallrX UCIOIb30BaHNE (PU3NYECKHUX
MOZIETIEN M1 OCHOBAHHBIX HA COAEPKaHUU
pa3IMYHbIX Pa3IeNoB Kypca (PU3UKH.
BelosiHeHHE U 3a11UTa rpyNIoBbIX WIN
WHJVBUTyaJIbHBIX IPOEKTOB, CBSI3aHHBIX

C coJiep>kaHrueM Kypca (hu3uKu

Hroro o pazneny 1
OBUIEE KOJIMYECTBO 68
YACOB IIO ITPOT'PAMME
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