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IHosicHuTebHAA 3aNIMCKA
Paboyas mporpamma no nHpOpMaTHKH HaMKCaHa B COOTBETCTBHH C:
- @eaepanbHOTO 3aK0HA OT 29.12.2012 N-273 @3 «O06 obpazoBanuu B Poccuiickoii deneparum» B
JIEUCTBYIOLIEN PEAAKIINY;
- ®enepabHOTO TOCYAAPCTBEHHOTO 00Pa30BaTEILHOTO CTAHAAPTAa OCHOBHOTO 00IIEro oOpa3oBaHUs
(ITpuka3 Munuctepcra o6pazoBanus u Hayku PO ot 31.05.2021 Ne 287);
- [Ipukazom MuHnpocBeneHus Poccun oT 24.11.2022 N 1025
"O6 yrBepxkaeHUM (enepalbHON amanTHPOBAHHOW 00pa30BaTENLHON MPOrpaMMBI  OCHOBHOTO
obmiero o0Opa3oBaHus g OOY4YaIOIIUXCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSMH  310pPOBbA"
(3apeructpupoBano B Muntocte Poccun 21.03.2023 N 72653)

VYuebHast qucumiuinHa «DU3uKa», B OCHOBE KOTOPOW JIGKUT HAay4yHOE 3HAHHE O Hambojee
O0IIMX 3aKOHAX MPUPOJbI, UI'PACT BAKHYIO POJb B JIMYHOCTHOM U KOTHUTHUBHOM DPa3BUTHUU TIIyXHUX
oOyJaromuxcs, TMO03BOJIsiE (OPMHUPOBATH CHUCTEMY 3HAaHUM 00 OKpYXamoIlleM MHUpe, HaydyHOe
MHUPOBO33pEHUE.

B mpomecce ypokoB ¢u3MKu Tiyxue o0Oydaromuecs 3HaKOMATCA C Pa3sHOOOpa3HBIMU
MOHATUSIMH, SIBJICHUSMH, y4aTcs BECTH HAONIOJEHUs, MPOBOAMTH 3KCIIEPUMEHTHI, BBIIBUTATh U
IIPOBEPSATH TMIIOTE3bI, ONIEPUPYS IPU ITOM TEMATUUECKON U TEPMUHOJIOTUUECKON JIEKCUKOH, a TaKxkKe
oopmisisi pe3ynbTaThl CBOEH JEATENbHOCTH B BHUJAE BBIBOJOB. OJTO COACHUCTBYET Pa3BUTHUIO
MHTEJIJIEKTYaJIbHBIX CIIOCOOHOCTEH, CJIOBECHOM peur, O0O0ecneunBaeT MPOYHYI0 OCHOBY JUIS
YCIIEIIHOTO OCBOEHHUS MPOTrPaMMHOIO MaTepHuaja MO JIpYrdM Yy4eOHbIM AMCLUUIUIMHAM, BKIIOYAs
OMOJIOT U0, XUMUIO, TEXHOJIOTHIO, Feorpaduio u ap.

LlenHocTHOe 3HaYeHHE yueOHOro Kkypca «PU3uKay 3aKIH0YaeTCsl B TOM, YTO OH COZIEHCTBYET
BOOPY)KEHHUIO TIYXUX OOYYalOIIMXCS HAay4YHbIM METOJOM IO3HAHUSA, B COOTBETCTBHM C KOTOPBIM
MPOUCXOIUT MPHOOpeTeHHEe OOBEKTUBHBIX 3HAHUN 00 OKpysKaroieM Mupe ((peHOMeHax, sSBICHUSX,
3aKOHOMEPHOCTSIX, B3aMMOCBSA3SX U T.I1.), a TAK)KE OBJIaZICHUE COI[MAIbHBIMU KOMITETEHIIUSIMHU.

Oo0mas xapakrepucTuka yue0Horo npeamera «Puznka»

VYuebOnas auciuminHa «Pusmnka» ocBamBaercss Ha ypoBue OOO mo Bapuanty 1.2 (2.2.2)
AQOOII B nponoHrupoBaHHble CpokH: ¢ 7 0 10 KIacchl BKIIOYUTENBHO.

N3ydyenne ¢usuku crnocoOHO BHECTH peHIarolMid BKiIaa B (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH TpaMOTHOCTH O0yYaroIuXcs ¢ HapylmeHussMu ciayxa. OJHOBPEMEHHO C 3TUM JaHHBIN Kypc
o0JasaeT KOppeKLIMOHHO-Pa3BUBAIOLIEH U BOCIUTATEIbHON HAIIPABIEHHOCTHIO.

B cootBercTBHE cO crieruduKkoil 00pa3oBaTeIbHO-KOPPEKIIMOHHON pabOoThI, peaanu3yeMoi ¢
yu€TOM XapakTepa MEpPBUYHOIO HAPYIIEHUS M €ro IMOCIEACTBUI NpPHU NAaTOJIOTHU CIyXa, B XOJe
YPOKOB (PHM3UKH TpEIycCMaTpUBACTCS HCIOIb30BaHUE BepOAJIbHBIX MHCTPYKIIM, IOCTaHOBKA
CIIOBECHBIX 3a/la4, MOOYXIEHHE OOYyYaloIMXCA K pPACCYKACHUSAM BCIyX, KOMMEHTHPOBAHUIO
BBINOJIHSAEMBIX JICHCTBUH (B T.4. MO pe3yjbTaTaM ONBITOB, SKCIIEPUMEHTOB, HAOMIONEHU). YUuTeb
JIOJKEH CO3/1aBaTh YCIOBHSA, IIPU KOTOPBIX y MIYXUX 00ydaromuxcs OyJeT BOZHUKATh MOTPEOHOCTb B
peueBOM OOIIEHHH B CBSI3U C IUIAHUPOBAHUEM J1a00PAaTOPHBIX IKCIIEPUMEHTOB, IPOBEPKOI 1EHCTBHS
psana (GU3NYECKUX 3aKOHOB Ha IPAKTUKE, YCTAHOBJIEHHWEM (DAaKTOB B XOJ€ BBIYMCICHUH WU
HAOIOACHUH U Jp. — AJIS TIOJTyYeHHS U TIepeadd HH()OPMAIIHH.

braronaps ucnosb30BaHHIO Ha ypoKax (PU3MKM pa3HOOOpPA3HBIX BHUJOB JEATENBHOCTH U
OpPTraHU3aIMOHHBIX (OPM PAOOTHI CO3MAIOTCS YCIOBHS JJS BOCIHUTAHHS Yy TIIYXUX OOYYaroIIuxcs
LeJICYCTPEMIEHHOCTH, BOJIM, HACTOMYMBOCTH, OCO3HAHHOM MOTPEOHOCTH AOBOIUTH HauaTOE JEJO /10
KOHIIAa. BEIMONHSAS Te WM MHBIE 3aJaHus, 0O0ydJaloIMecss OCO3HAIOT, YTO HEOPEKHOE OTHOIICHHE K
paboTe, OTCYTCTBHE COCPEIOTOYEHHOCTH HE TOJBKO MPHBOAUT K IOJYYCHHIO HEOOBEKTUBHBIX
TAHHBIX, HO U MOXET OBITh OTIACHBIM IS 3/I0POBBsI M )KU3HU 4esioBeKka. OCyIecTBIIss eI TeIbHOCTD
B IpyIIe, B MOATPYMNIaX, apax, MNIyxue o0ydarouecs 0CBauBalOT COLUAIBHO NTPHUEMIIEMbIE MOJIEIH
MOBEJICHHSI, y4yarcs OCCKOH(MIMKTHBIM CI0cO0aM pemieHrsT TpOOJEMHBIX CHTyaluid, CIOPHBIX
BOIPOCOB, IPUHATUIO HHOT'O MHEHUS, YBA)KEHHUIO K TOUKE 3pEHUs IPYTOro YesIoBeKa.



OcBoeHue NporpaMMHOro MaTepuaia o (pu3nKe oCylecTBIseTCs MPEUMYIIECTBEHHO B X0/1€
YPOKOB TOJT pYKOBOACTBOM yunTesst. OHAKO JIJIsl IPOYHOTO OCBOCHUS COAECPIKAHUS Kypca TpeOyeTcst
IPEYCMOTPETh PETYISIPHOE BBINOJIHEHHE MIYXUMH 00Y4alOUMMHCS JJOMAIIHETr0 3aaHus, UCKIII0Yast
T€ JHH, B KOTOPbIE PEAIN3YIOTCA KOHTPOJbHBIE MEPONPUATHS, OPUCHTUPOBAHHBIC HA BBIIBICHUE U
OLIEHKY MX 3HaHHUH, yMeHUi, cnocoOHocTeil. [lpu onpenenenun conepxanus U 00bEMa TOMAIITHETO
3aJjaHAsT HEOOXOIUMO Y4eCTh HEIOIYCTHMOCTb MEPETPY3KH 00YJarOIIUXCsl y4eOHBIM MaTEePHAJIOM.

[Iporpamma BKIIIOYAaET MPUMEPHYIO TEMATHUECKYIO U TEPMUHOJIOTHUYECKYIO JIEKCUKY, KOTOpast
JI0J’KHA BOWTH B CJIOBapHBIN 3amac IIyxuX oOydyaroIMXcs 3a CUET LieJIEHAIPaBIeHHOW OTpaboTKH,
IIPEXKJIE BCETO, 32 CYET BKIIOUCHMS B CTPYKTYPY CIOBOCOYETAHUH, IPEIIIOKEHUM, TEKCTOB, B T.4. B
CBSI3U C BBIIBJKEHHEM U NIPOBEPKON TUIIOTE3, (POPMYIUPOBKOMN BBIBOIOB U T.II.

VYuebnslit npenmet «Pu3nKa» CTPOUTCS Ha OCHOBE KOMIUIEKCA IPUHIIUIIOB.

B noruke npunyuna nayynocmu B Xoje 00pa30BaTEbHO-KOPPEKIIMOHHOIO Ipolecca
npeaycMaTpuBaeTcs BBIOOD W TPEABSABICHHWE Marepuaisa B COOTBETCTBHM C JOCTHIKEHUSIMH
coBpeMeHHOM Hayku. IlpenbsBinsemblii MaTepuan JOJKEH OBITh JIOCTOBEPHBIM, pacroiaraTh
MOAJTUHHBIM HAyYHBIM OOBSCHEHUEM. YUHTEII0 CIIEAyeT OO0ECHeYUTh «TpaHCHOPMAIIHION
JIOHAYYHBIX NPEICTaBIECHUI TITyXUX OOy4YaroLIMXCs B HaydHble MpejacTaBleHus. B KoppekumoHHo-
o0pa3oBaTeNIbHOM TMpoOIlecce He JIOMyCKAaeTCs ByJbrapu3amus, 4Ype3MepHas YIpOIIEHHOCTh
MaTepuala CO CCbUIKOM Ha OCOOEHHOCTH OOydarolMXcsi, OOYCIOBJIEHHBIE XapaKTepoM HX
NEPBUYHOTO HApYUIEHHWsS W €ro TIOCIEACTBUH B BHJE HEMOJHOIEHHOCTH CIIOBECHOW peuw,
HE/I0Pa3BUTHUS MBICIUTEIIBHON AEATEIBHOCTU U JP.

B cootBercTBUM C npunyunom noaumexuusma TpeOyeTcs 3HAKOMHUTH OO0YYarOMIUXCS C
OCHOBHBIMM HAIIPABJIEHUSIMHM HAay4YHO-TEXHHYECKOro Iporpecca, ¢ (U3MYECKUMHU OCHOBaMH
(YHKIMOHUPOBAHUS TEXHUYECKUX YCTPOMCTB MapajlieIbHO ¢ Pa3BUTHEM TBOPUYECKUX CIIOCOOHOCTEH.
TexHuueckue CBEIEHUS, C KOTOPBIMU 3HAKOMSATCS OOydarouiMecs B IPOLECCE YPOKOB, CIEAyeT
OpPTaHUYECKH CBS3BIBATH C COACPIKAHNEM MPOTPAMMHOTO MaTepHaa, yriryossis, KOHKPETU3UPYsI €To,
HE JIOMyCKasl MpU 3TOM HApYIIEHUS CUCTEMBl U JIOTMKHM yuyeOHOro kKypca. Peanmmsauus nmpuHIuna
MOJIUTEXHU3MA TPEeyCMaTPUBACT CBOOOIHOE BIAJCHHE YYHTEIEM CBEICHHSIMH OTHOCHUTEIIEHO
COBPEMEHHBIX JOCTHKEHUH HAYKH M TEXHUKHU. YUHUTEIb JOJDKEH HE TOJBKO M3JaraTh OTHEJIbHbIC
npuMepsl U (aKThl I IEMOHCTPALUU NMPUMEHEHHs (PU3MUYECKUX 3aKOHOB, HO M ()OPMHUPOBATH y
TIIYXUX 00y4aroIuXcs 3aBEPIIEHHYI0 CUCTEMY OJIMTEXHUYECKUX 3HAaHUH, CTIOCOOHOCTEH, HABBIKOB.

B cootBeTcTBUM ¢ npuHyunom HazisoHocmu MPEIYCMATPUBACTCS TPEIOCTABICHUE TIYyXHM
00yJaroImuMcs BO3MOXKHOCTH HaOJII01aTh U3ydaeMble sBiIeHUs. [leMOHCTpanys yuuTeaeM pealbHOro
(bu3nvecKoro sBICHHS MO0 Mporiecca, MPY HATMYHHA TaKOH BO3MOYKHOCTH, SIBIISIETCSI 00513aTEIBHOM.
DKclepUMeHTallbHas JeSTeIbHOCTh Ha YpPOKax (PU3MKHM JOJDKHA BBICTYNATh B KauyeCTBE OCHOBBI
MO3HAHUS ¥ KPUTEPHS HCTUHBI, CTIOCO0a €€ YCTaHOBIICHUS 00YJaIOIIMHCS.

C yuéroM mpunyuna eéocnumseiéaroujeli HanpasieHHOCMU 00PA3068aMeNbHO-KOPPEKYUOHHO2O0
npoyecca yaeOHBI MaTepuall Kypca GU3NKH JTOJDKSH MCIIOIB30BaThCS ISl PACIIMPEHUST KPyro3opa,
pa3BUTHS  KYJIbTYphl YMCTBEHHOTO TpYyJa, COBEpIICHCTBOBAHUS HABBIKOB PALMOHAJIBHOMN
OopraHu3aIy padoThl U Jp.

Tpunyun unousudyanbHo2o nooxooda K 06y4aowumcs B YCIOBHUIX KOJJIEKTUBHOTO 00Yy4eHUs
¢bu3uke npenycMaTpuBaeT ydé€T TOrO, YTO YMCTBEHHBIC, PEUYEBBIC, KOMIIEHCATOPHBIE BO3MOXKHOCTHU
TIIyXUX 00ydYarolmxcsl pa3inyHbl. B 3Toil cBsA3M B Xoae 00pa3oBaTebHO-KOPPEKIIMOHHON paboThI
TpeOyeTcsl MHAMBUIYyalIM3allus 3aJaHuil 10 KOJMYECTBY U COJAEPIKAHUIO, IPEIyCMaTpUBAOTCS
pa3IMYHbIe MEPHI TOMOLIH Pa3HBIM 00YYaIOIUMCS.

Ilpunyun onopvr 6 o00OyueHuu @usuke Ha 300posble Culbl obOyuawe2ocs TpeOyeT
KOPPEKIIMOHHON HAIpaBICHHOCTH 00pa30BaTeIbHOrO Mpolecca. [ myxue oOyyaromuecs: OBIaeBaoT
3HAaHUSAMHM O (U3NYECKUX SBICHHSX, 3aKOHAX, O METOJaX HAy4HOrO MO3HaHMs MPHUPOIbl U Ap., a
TaKXKe TNPEACTaBICHUAMU O (U3MUYECKOH KapTHHE MHpa NPEUMYIIECTBEHHO MOCPEICTBOM
CIIyXO3pUTENIBHOIO BOCHPUATHS yuyeOHOro matepuana. Ilpu sTom TpeGyercss akTUBHOE NPHUBIICYEHUE
COXpaHHBIX AaHAIU3aTOPOB, MOJKPEIUICHNE M pPACHIMpPEHHE TIOJIydyaeMbIX 3HaHWH Ojaromaps
IIPAKTUYECKOM JIEATEIBHOCTH, B XOJ€ KOTOPOH OCYLIECTBISETCS 4YyBCTBEHHOE, JBHUIaTEIIBHOE,
ocs3aTeIbHOE BOCTIPUATHE OOBEKTOB M SBICHHHA. 3a CUET cOUeTaHUs pa3jIMyHBbIX AaHAJIM3aTOPOB B
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CO3HAHMHU TIYXHX OOydYaroImuxcs co37aloTcs Oojiee sSCHble M IMPOYHbIE 00pa3bl OCBaMBAEMBIX
TOHSATHH.

Ipunyun desamenbHOCMHO20 NOOX00A OTPAKAET OCHOBHYIO HAIIPABICHHOCTh COBPEMEHHOMU
CHCTEeMBbl 00pa30BaHMs INIyXOro OOY4YaroLIErocsi, B KOTOPOW JEATENbHOCTh PAacCMaTpUBAETCS Kak
nporiecc (GOPMHPOBAHUS 3HAHWH, YMEHUM W HABBIKOB M Kak YCIIOBHE, oOOecleyHnBarolee
KOPPEKIIMOHHO-Pa3BUBAIOIIYI0 HAIPaBICHHOCTh OOpa3zoBaTenbHOro mporecca. Ocoboe mecTto B
peanu3aly JaHHOTO TPHUHLMIA OTBOAMUTCS MPEIMETHO-TIPAKTHUECKONW JIeATENbHOCTH, KOTOpas
paccMaTpUBaeTCsl KakK CpPeACTBO KOPPEKUMM M KOMIIEHCAllMM BCEX CTOPOH ICHUXUKU TJIyXOro
00y4aromerocsi — B COOTBETCTBUU C MCUXOJIOTUYECKON Teopuei o NesTeNbHOCTHOMN JeTepMUHAINN
HICUXUKU.

Ilpunyun eouncmea obyuenusi @usuke ¢ pazsumuem CIlOBeCHOU peyu U Hepeuesblx
nCUXu4eckux npoyeccog OOYCIIOBIEH CTPYKTypOW HapylleHHUs, OCOOBIMH 00pa3oBaTeIbHBIMU
noTpeOHOCTAMHU O00yYaromuxcs. B COOTBETCTBUM C 3TUM B XOJ€ YPOKOB TpeOyercs YAemsTh
BHUMaHME paboTe HaJ TEPMHHOJIOTHEH y4eOHOro Kypca, pacIIMpsTh 3amac MoJeneil U BapHaHTOB
BBICKa3bIBaHUH, COAEpKaHUE KOTOPHIX KacaeTcsi pa3iIM4YHbIX (PHU3HMUECKUX OOBEKTOB, SBICHUI,
3aKOHOB. OBJa/IeHUE CIOBECHOM pedblo B X0JI€ YPOKOB (DU3MKH SIBISETCS YCIOBHUEM OAbHEHIIEro
M3YyYEHHsI 3TOM JNUCIUIUIMHBI, a TaKK€ OCBOCHUS IIMPOKOTO Kpyra IOHSTHUH, HCIOJIB3YEeMBIX B
MIOBCETHEBHOM KU3HEHHOH MpaKTHKe.

Llenenanpasinennass paboTa MO pPa3BUTHIO CIIOBECHOW peud (B YCTHOWM W THCHMEHHOUN
¢dopmax), B TOM 4HCIE CIYXO3pUTEIBHOIO BOCHPHUATHA YCTHOM pedM, pedyeBoro ciyxa,
MIPOM3HOCUTENIFHONW CTOPOHBI peur (IpeXkie BCEro, TeMaTHUYEeCKOH M TEePMHHOIOTUYECKON JIEKCHKH
y4eOHOH JUCLUHUIUIMHBI U JIEKCUKH IO OpraHu3aluy yueOHOH NesTeIbHOCTH) MpelyCcMaTpUBaeTCs Ha
KaXXJIOM YpOKe.

B mporuecce ypokoB ¢usuku TpedyeTcs obecrnednBaTh Pa3BUTHE y INIYXUX 0O0ydYaromuxcs
HEPEYEBBIX ICUXMYECKUX IMPOIECCOB. B 4acTHOCTH, MpeaycMaTprBaeTCsi PyKOBOJCTBO BHUMaHHEM
oOyJaroIuxcs Yepe3 OpraHu3aluio0 HaOMIOACHWH B CBS3M C MPOBEIACHHEM JabOpaTOPHBIX
HKCIEPUMEHTOB W OpraHU3alfell WHBIX BHIIOB JEATEIBHOCTH, TPEABSBICHHEM JOCTYITHBIX I10
CTPYKType M COJEP)KaHHIO CJIOBECHBIX MHCTpYKUuil. TpeHupoBka mamMsaTH obOecrednBaeTcs
MOCPEICTBOM COCTABJICHHUSI CXEM, aHAJIM3a COJICPKaHUs TaOJIUI, TPOU3BEACHHS BHIYMCICHUN H T.II.
Pa3BuTue MbIIUIEHUS U €ro onepanuil odecrneynBaeTcs 3a CYET YCTaHOBIICHUS MOCIIE10BATEIbHOCTH
BBITTOJIHEHHUSI TEX WM HHBIX JEHCTBHUM, BBISBICHUS NPUYMHHO-CICACTBEHHBIX CBs3e W 1p. B
00pa30BaTEeIbHO-KOPPEKIIMOHHON paboTe cieqyeT clenarth AakKLUEHT Ha pa3BUTHH Y TIyXHX
00yJaroImuXcs CIOBECHO-TIOTMYECKOTO MBIIIUIEHUS, 0€3 4ero HeBO3MOXKHO TTOJTHOIICHHO PacCyXIaTh,
JieN1aTh BBIBOJIbI, OCYIIECTBIIATh BBIIBUKEHHUE U MIPOBEPKY rUNOTe3. B TaHHOM CBS3M MpOrpaMMHbII
MaTepuall JIOJDKEH W3JIaraThCsl yYHWTENEeM SICHO, IOCIENOBATENbHO, C BKIIOYCHHEM CHCTEMBI
apryMEeHTOB M MOJHBIM OXBATOM TEMBI.

«Pu3nka» OTHOCHTCS K YHCIY y4EOHBIX IUCIUIUTHH, TI0O KOTOPOH MOMKET OCYIICCTBIATHCS
BBIIIOJIHEHHE WTOTOBOM  MHIMBUAYAIbHOM TNpOEKTHOW paboTbl. BpiOOp Tembl mpoekTa
OCYIIECTBIISIETCSI C YYETOM JIMYHOCTHBIX TMPEAMNOYTCHHH W BO3MOXHOCTEH KaKIOTO TIYXOTo
oOyyarorerocsi. OnbIT MPOEKTHON AESATENBHOCTH OyNEeT MOJIe3eH Kak B yueOHOM Ipoliecce, Tak U B
COIMAJIbHOM MPAKTHUKE.

B npornecce 00pa3oBaTenbHO-KOPPEKIIMOHHON pabOThl MOTYT ObITh UCIIOIB30BAaHbI LU(POBBIE
TEXHOJIOTUH, K KOTOPBIM OTHOCAT HH(POPMALMOHHO-00pa30BaTEIbHbIE CPEIbl, AJIEKTPOHHBIN
00pa3oBaTeNIbHBINA pecypc, AUCTAHIIMOHHBIE 00Pa30BaTE/IbHBIE TEXHOJIOTUH, FIEKTPOHHOE 00ydYeHHe
C IIOMOUIBIO HHTEPHETA U MYJIbTUMEINA.

[lpeumymiecTBaMu  HCMOJIb30BaHUS ~ HU(QPOBBIX  TEXHOJOTMH B 00pa3oBaTeIbHO-
peadMIMTAlIMOHHOM IIpOILiecce SIBJISIFOTCA JOCTYNHOCTh, BapUaTHUBHOCTb, HAIIAJHOCTh OOydeHUs,
oOpaTHasi CBSA3b YYHUTENs ¢ O0YJaIOIIUMUCS, NOCTPOCHUE MHIUBUAYAJIbHON TPACKTOPUU H3y4YECHUS
yuyeOHOro Matepuasa, oOydyeHME C NPUMEHEHHEM WHTEJUIEKTYyaJbHbIX CHCTEM MOJIECPKKH (IS
ajantanuyu y4eOHOro Martepuana K OCOOBbIM 00pa3oBaTeNbHBIM MOTPEOHOCTSIM OOYUYaAIOIIUXCS).
Opranu3anuss oOyueHMs] Ha OCHOBE LM(POBBIX TEXHOJOTMI MO3BOJISIET AKTHBU3MPOBATH
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KOMIIEHCATOPHBIE MEXaHU3MbI 00y4aroImuxcs, OCYIIECTBIATh 00pa30BaTeIbHO-peadIUTAIIMOHHBII
MpoIIecC Ha OCHOBE TOJIMCEHCOPHOTO MOIX0a K IMPEOI0ICHUI0 BTOPUYHBIX HAPYIICHH B Pa3BUTHH.

HudpoBble TEXHOJOTHMH MOTYT UCIOIB30BAaThCS B PA3IMYHBIX BapHalMsIX: B BUIE
MYJbTUMEANMHBIX TpE3eHTalul, Kak Y4eOHMK M pabouas TeTpajb, B KauecTBE CJIOBaps WIH
CIPaBOYHHKA C YU4COHBIMU BUACODUIBMAMH, KaK TPEHAXKED IS 3aKPETUICHUs] HOBBIX 3HAHWUN WIH B
BU/JIE IPAKTUYECKOTO TOCOOHUS.

HNudopmannonno-odpazoBarenbHas cpefa 00pa3oBaTeIbHOTO YUPEKICHUS, OpraHN30BaHHAS
C UCIOJIb30BaHUEM LIU(PPOBBIX TEXHOJOTUH, T0JKHA 00ECIIeUnBaTh:

— HMH()OPMAITMOHHO-METOIUYECKYIO0 TOJACPKKY O00pa30BaTeNLHOIO Mpolecca C Y4ETOM
0COOBIX 00pa30BaTEIBHBIX MOTPEOHOCTEH 00YUAIOIMINUXCS C HAPYIIICHUEM CITyXa;

— IUIAHUpOBaHME O00pa30BATENBHOTO TpOLEcCa M €ro pPecypcHoro ooOecreueHus B
COOTBETCTBHH C (pefepalbHBIMU TPeOOBaHUSIMU OCHOBHOT'O O0IIIETO 00pa30BaHus;

— MOHHUTOPHUHI M (HKCAIMIO XOJa W pPe3ylIbTaTOB O0pPa30BaTENILHOrO Ipolecca s
OTCJIe)KUBAHUS TUHAMUKY YCBOCHHS Y4eOHOro MaTepraia 00yJaromnuMuUCs ¢ HapyIIeHHEM CIIyXa;

— y4€T CaHUTAPHO-DMUIEMHOJIOTUYECKUX TpeOOBaHUN TIpu OOYYEHHH IIKOJIBHUKOB C
OTrpaHMYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbsI (C HApPYIICHUSAMHU CIIyXa);

— COBpPEMEHHBIE TPOILEAYPHl CO3/IaHus, NOUCKA, cOOpa, aHanmu3a, oOpabOTKH, XpaHEHHS M
npeicTaBIeHUs] HHPOpMaIHH;

— JIMCTAaHIIMOHHOE B3aMMOJICHCTBHE BCEX YYaCTHHKOB 0Opa3oBaTEIBHOIrO Ipolecca
(oOyuaromuxcsi ¢ HapyIEeHUEM CIIyXa, UX poAuTeNei (3aKOHHBIX MPEICTaBUTENEH ), Ie1arOrHYeCcKuX
pabOTHUKOB, OpPraHOB YIpaBlieHUs B cdepe oOpa3oBaHUs, OOIIECTBEHHOCTH), B TOM YHUCIE MPH
peanu3aiiy JUCTaHIIMOHHOTO 00pa3oBaHUsl.

B pesynbrare ucmonp30BaHHS HUPPOBBIX TEXHOJOTUH B 00pa3oBaTeIbHOM IPOIECCE Yy
oOyyarolmxcs ¢ HapylIeHueM ciryxa (OpMHUPYIOTCS YeThIpe BUAA HU(POBONH KOMIETEHTHOCTH:

suHQOpPMAIIMOHHAsT W MEIMAKOMIIETEHTHOCTh (CIOCOOHOCTH padoTaTh C  pa3HBIMHU
1M POBBIMU pecypcamu),

*KOMMYHUKaTHUBHas (CIOCOOHOCTh B3aMMOEHCTBOBATH TOCPEACTBOM OJ0TOB, (hopymoB,
4aToB U JIp.),

*TeXHHYECKas (CroCOOHOCTh MCIIOIb30BaTh TEXHUYECKHE M TPOTPaMMHBIE CPEJICTBA),

*noTpeOuTeNbCcKas (CIOCOOHOCTh pelaTh ¢ MOMOIIbI0 IUGPOBBIX YCTPOMCTB M HMHTEPHETA
pa3u4yHbIe 00pa30BaTEIbHBIC 3a/1a4H).

esn u3yyennsi yueOHoro npeamera «Ou3uka»

Llenv  yuebHOU Oucyuniunvbl 3aKIIOYAETCS] B OOCCICYCHWH  OBJAJCHUS TIIyXUMU
o0yJaroImuMucs: HEOOXOAUMBIM (OMpeneIsieMbIM CTaHIApTOM) YPOBHEM IIOATOTOBKM B 00JIACTH
GU3MKN B €QUHCTBE C pPa3BUTHEM CIIOBECHOW pEYHM, HEPEUEBHIX IICUXHYECKUX MPOIECCOB H
COLIMATIbHBIX KOMITETEHITUH, BKITFOYAS:

— pa3BUTHE MHTEpPECa U CTPEMIJICHHUS K HAYYHOMY U3YUEHHIO IPUPOIBI, MHTEIUICKTYaIbHBIX U
TBOPUYECKUX CTIOCOOHOCTEH;

— pa3BUTHE TIPEICTABICHHWH O HAaydyHOM MeETOo/A€ TO3HaHWUsA U (opMupoBaHHE
HCCIIEIOBATENICKOTO OTHOIICHUS K OKPY/KAIOLIUM SBJICHHSIM;

— (opmupoBaHMEe HAyYHOTO MHUPOBO33PEHUSI KaK pe3ysbTaTa H3Y4Y€HHUS OCHOB CTPOEHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

— (hopMupoBaHHE NPEICTABICHUN O PO (PUMKU ISl Pa3BUTHUS JPYTUX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHIA;

— pa3BUTHE TMPEJCTABICHUH O BO3MOXHBIX cdepax Oyaymed npodeccunoHaIbHON
JesITeIbHOCTH, CBSI3aHHOM C (PU3MKOH, MOJrOTOBKA K JaJIbHEHIIEMY O0YYEHHUIO B 3TOM HAIlPaBICHUH.

3adauamu y4eOHON NUCUUIUIUHBI SBJISIOTCS CIETYIOLIHUE:

— COJIeIiCTBHE OBIIAJICHUIO 3HAHUSMHU O JUCKPETHOM CTPOCHHMU BEILIECTBA, O MEXAHWYECKHX,
TEIUIOBBIX, JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— pa3BUTHE YMEHHMH ONHCHIBATH U OOBSICHATH (PU3UUECKUE SIBJICHHUSA C HCIOJIb30BAHUEM
MOJIYYE€HHBIX 3HAHUM;



— COJAEHCTBHE OCBOCHHMIO METOJOB PpELIEHUS MPOCTEHIINX Ppacu€THBIX 3a7ad ¢
UCIOJIb30BaHUEM (PU3NYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTHUPOBAHHBIX 3aa4;

— pa3BUTHE YMEHUH HAOIIOAATh NMPHUPOJIHBIC SBJICHUS U BBINOIHATH ONBITHI, J1a0OpaTOPHBIC
paboThI U HKCIIEPUMEHTAJIbHBIE UCCIIEOBAHUS C UCTIOIb30BAHUEM U3MEPUTENIbHBIX IIPUOOPOB;

— COJICHCTBHE OCBOCHMIO NMPUEMOB paboThl ¢ uHpopMmanmen (Gu3nueckoro copepkaHus,
BKJItOUYasi UHPOPMALIMIO O COBPEMEHHBIX TOCTHKEHUSIX (PU3UKU;

— pa3BUTHE CIIOCOOHOCTHU K aHATU3Y ¥ KPUTHUECKOMY OLIEHUBAHUIO HH(POPMAIIUH;

— O3HaKoOMJIEHUE co cepamu nMpodhecCUOHATBHON JCSITEIHPHOCTH, CBA3aHHBIMH C (PU3UKOU, U
COBPEMEHHBIMU TEXHOJIOTHSIMHU, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (PU3NUECKON HAYKH;

— BOCIIUTaHUE YBa)XKCHH K ACSATEIBHOCTH TBOPLIOB HAYKH M TEXHUKH, a4 TAK)KE OTHOLICHUS K
¢du3MKe KaK K HJIEMEHTY 00IIeUeI0BEUYeCKOM KYJIbTYpHI.

Mecto npenmMeTa B yaeOHOM TUTaHE

VYuebublii npeamer «®Pu3MKa» BXOJUT B INpeiMETHYIO0 o0nacte «EcTecTBeHHO-HAay4HBIE
IPEeIMETh) — HapsAdy C XUMHUEH 1 OMOJIOTHEH, SBIISSICh 0053aTEIbHBIM.

VYuebublii npeamer «®Pusuka» ABISETCS OOMUM A OOYYAIOIUXCA C HOPMATHBHBIM
pa3BUTHEM U ¢ HapyleHusIMH ciayxa. Conepxanue yueOHoro npeamera «Pu3nkay, MpecTaBIeHHOe
B [IpumepHoit paboueii mporpamme, coorBerctByeT @I'OC OOO. Ilpu 3TOM M3ydeHue QU3NKU IO
Bapuanty 1.2 (2.2.2) AOOIT OOO ocyiecTBisieTCs B IPOJIOHTUPOBAHHbBIE CPOKH: ¢ 7 o 10 Kiacce
BKJIFOUUTEJIBHO.

Conep:kanue y4e0OHOro npeamera
7 kaacc (68 yacoB)

®usuka 1 Gu3nYecKHe MeTOAbl H3y4YeHHs NPUPOABLI (5 YacoB)
dusnyeckue sineHne. PU3snvecKue BeJINYUHbI. M3MepeHne 1JINHBIL.
N3mepenne Bpemenu. MexyHapoHas CHCTEMA €IHHHII.
Jemoncmpayuu:
[Ipumepsl MEXaHUUECKUX, TETJIOBBIX, NEKTPUUECKUX, MATHUTHBIX U CBETOBBIX ABJICHUH.
®dusnueckue npuOOpHI.
Jlabopamopnwvie padbomout u onvimol:
1. Onpenenenue EHbI JeJIEHUS IKAIbl U3MEPUTEIBHOTO NpHOopa
2. I3amepenue AJIUHEIL.
3. U3mepenne o0beMa KHUIKOCTU U TBEPIOTO Tela.
4. N3mepenue TemnepaTypsl.
Mexanunueckmue siBjieHus (50 yacoB)
Mexanunueckoe npuxeHue. CkopocTb. MeTo bl HCCIIeI0BaHUS MEXAHUYECKOTO JIBUKECHHUS.
Tabmuup! u rpaduku. Ssnenue nnepuun. Macca. [InotHocTs BemecTBa. Cuina.
Cuna tsoxectu. Bec. Cuna ynpyroctu. Cnoxenue cuil. PaBHoBecue Tent.
3akoH Apxumena. AtmocdepHoe aasinenue. Cuia TpeHus. Jueprus. Pabota 1 MOLTHOCTS.
[IpocThie MexaHu3Mbl. Mexanndeckue konedaHus. MexaHnueckrue BOJIHBI.
Jlemoncmpayuu:
SIBnieHne nHepuUH
Bzanmozenictsue e
Ciioxxenue cun
3aBUCUMOCTb JJABIIEHUS TBEPAOIO TeJIa HA ONIOPY OT IEUCTBYFOLIEH CHIIBI U IUIOLLAH OTIOPBI
3akoH Ilackaim.
I'mnpasimueckuii rpecc.
3akoH Apxumera.
IIpocTeie MEXaHU3MBI
Mexanuueckre KoseOaHus
MexaHn4yecKue BOJIHBI
Jlabopamopuvie padomel u onvimoi:
5. MI3mMepeHue CKOpOCTH pAaBHOMEPHOTO JBIKEHUS



6. M3amepeHune Macchl

7. I3mepeHue TII0THOCTH TBEPIOTO Teja

8. 3Mepenue I0THOCTH JKUIKOCTH

9. amepenue cuiibl JMHAMOMETPOM

10. Uccnenoanne 3aBUCUMOCTH CHJTBI TPEHUS CKOJIBKEHUSI OT TUIOIIA/ I COMPUKOCHOBEHMS TEJ U CHITbI

HOPMAJILHOT'O JIABJICHUSL.

11. M3mepenue apXxuMea0BOM CHITBI.

12. 3y4yenue 3aBUCUMOCTH Tepruojia KojaeOaHni MasiTHUKA OT JIJTHHBI HUTH.

13. 3mepenue ycKopeHUs: CBOOOHOTO TaICHUs C TIOMOIIIBIO MAasiTHHKA.

14. V3y4yeHue 3aBUCUMOCTH Teproa KoieOaHuii rpy3a Ha MPY>KUHE OT MacChl rpy3a.
Crtpoenue BemectBa (13 yacoB)

ATOMHOE CTpOeHHE BellecTBa. BzanmoelictBue yactuil Beniectsa. CBOMCTBA ra3os.

CBoiicTBa TBEpbIX TEJ U )KUJIKOCTEH
Jlemoncmpayuu:

OGHapyxeHre aTMOC(HEpHOTO JTABJICHUST

N3amepenne atmochepHOro maBieHns: 6apoMeTpOM-aHEPOUIOM

Ilpumepnuie 6udbl OeamenbHOCmMU 0OYUAIOUIUXCA '

— oObscHeHue Quznueckux sBieHUN (quddysus, Oonblmas CKUMAEeMOCTh Ta30B, Majas
CKUMAEMOCTh KHUAKOCTEH W TBEPIBIX TEJ, PABHOMEPHOE U HEPABHOMEPHOE JBWKEHHUE, WHEPIIHS,
BCEMUPHOE TATOTEHUE, aTMOC(EpHOE [aBJCHHE, NABICHHE >XUAKOCTEH, ra3oB U TBEPIBIX Tel,
IJIaBaHUE TEJl, BO3yXOIIaBaHUE U JIp.);

— MepeBOl €AUHUI] U3MEPEHUS (PU3HMUECKUX BEIMYMH B KPAaTHBIC U J0JbHBIE €IMHULIBI,

— BBINIOJIHEHHE PACUETOB, OIBITOB U JKCIEPUMEHTOB (B COOTBETCTBHUU C COJACpNKAHUEM
J1a00paTOPHBIX pabOT M MPOTPAMMHBIX TEM);

— WITIOCTPUPOBAHKE M3YIaeMbIX (PH3UICCKUX SBICHUHN MPUMEPAMH U3 MPAKTUKH U JIP.

IIpumepHasi TeMaTH4YeCcKasi U TEPMUHOJIOTHYECKAS JTeKCHKA

Ilpumepusie cnosa u cnogocouemanus

ArperaTHoe COCTOSIHME BEIIEeCTBa, apeoMeTp, Apxumen, ApxumenoBa cuia, atMocdepa,
aTMoc(epHoe AaBlICHHE, aTOM, adpocTar, bapomeTp-anepoun, 010k, bpoyH, BpoyHoBckas yactuia,
BbpoyHoBckoe ABWKeHME, BaTepIMHUSA, BATT, BEKTOpHas BelW4HMHA, BeHepa, Bec Tena, BEIIECTBO,
B3aUMOJICHICTBME TE€J, BOJOM3MEIIEHHWE CYyIHA, BpeMs JIBWKEHUS, BCEMHUPHOE TATOTECHHUE,
BBICOTOMETp, BBITaJKWBaromas cuia, [arapun FO.A., ra3, [ammneif, rugpaBauveckuii mpecc,
TUAPABIMYECKUI MMapasoKc, TUoTe3a, ['yK, naBienne (rasa, )KUIKOCTH, TBEPIOTO Tena), JleMoKkpur,
nedopManus, JK0yiab, AMHAMOMETP, Tuddy3us, equHua GU3NIECKON BETMYUHBI, )KUAKOCTb, 3aKOH
(Apxumena, I'yka, Ilackams), 3emusi, W3MepeHHe, WHEPLUS, KHHETUYECKAs DHEPIrusi, KOMETa,
Koponés C.II., xo3dpduuuent nonesHoro neiicrsus, kpuctami, Jleonos A.A., JlomonocoB M.B.,
nyHa, MakcBem1, maHoMmeTp, Mapc, macca Tena, Matepusi, MepKypuil, METEOpUT, MEXaHUYECKas
paboTa, MeXaHUYECKOe JBIDKEHHE, MOJEKyJla, MOMEHT CHJIbI, MOIIHOCTh, HEBECOMOCTb,
HETIOABMKHBIA OJIOK, HEpaBHOMEPHOE [BIDKCHHE, HEYCTOWYMBOE paBHOBecHE, HBIOTOH, OIBIT,
OTHOCUTEIBHOCTh JBUKEHHUS, OTTAaJKUBaHUE MOJeKyln, [lackanp, mnaBaHue Ten, MIaHEThI-TUTAHTHI,
IUTAHEThl 36MHOW TPYIIIBI, TUIEYO CHJIbI, IJIOTHOCTh, MOTPEIIHOCTh U3MEPEHUH, MOJIBUKHBINA OJIOK,
MOJAIIUITHIK, TOJIe3Hass paboTa, MmonHAas paboTa, MOPIIHEBOW HACOC, MOTCHIMAIbHAS SHEpPTus,
MIPaBUJIO MOMEHTOB, NMPUTSHKEHNUE MOJIEKYJI, pABHOBECHE pbluara, paBHOMEPHOE JBUKECHHE, PTYTHBIH
OapomeTp, pbluar, CeKyHaa, cuia (TpeHUus, MOKOs, TSKECTH, YIPYTrOCTH), CKaspHAs BEIUYUHA,
CMauMBaHHUE, CPEIHSSI CKOpPOCTb, CTaTHKa, CTPATOCTaT, TBEPJAOE Teno, Toppuyeriv, TpaeKTopus,
TPEHHE Ka4eHHUs, MOKOS, CKOJBKCHHsS, YCTOWYHBOE paBHOBecHe, (pu3myeckas BeNWYWHA (TEOpHs),
(buzudeckoe Teno (SBIEHUE), IIeHa ACJICHUS, IICHTP TsHKecTH Tena, [{monkosekuit K.93., a5ekTpoHHbII
MHUKPOCKOIIL, SHEPTHUsI, 3TAJIOH Macchl, FOnurep.

Ipumepuvie ghpa3zvl

JIroOble TpeBpalieHHUs BEIIECTBA WM MPOSBICHUS €ro CBONCTB, MPOUCXOJAIINEe 0e3
M3MEHEHHUS COCTaBa BEILECTBA, Ha3bIBAIOT (DM3UUECKUMHU SBICHUSIMHU.



S Hamén W 3amucan HECKOJBKO TOCIOBHII U IOTOBOPOK, B KOTOPBIX YIOMHHAKOTCA
CTapUHHBIE MEPBI JJINHBI U MACCHI.

S m3Mepun JIMHEHKOM C MWIUIMMETPOBBIMHU JCJICHUSMH JJIMHY W IIUPUHY YydyeOHHUKa, a
pe3ynbTaThl 3aIMCal C Y4ETOM MTOIPEIIHOCTH U3MEPEHHUS.

KuakocTu 1erKo MEHSIOT CBOIO (hOPMY, HO COXPAHSIOT 00BEM.

Chayana Mbl HaJIMJIM BOJY B CTaKaHbl: B OJWH — XOJIOJIHYIO, a BO BTOpoil — T€rmyto. [locne
3TOTO MBI OIYCTHJIM B CTaKaHbl KPUCTAJUIMKM MAapraHIIOBKUA M CTAJIM HAOIIOAATh 32 MPOUCXOSAIINM
SIBJICHUEM.

MBI CMOYMIIM OJTUH JIMCT OyMard pacTUTENbHBIM MAacjioM, a IPYroil — BOAOH. DTH JTUCTOUKH
MBI IPWJIOXKUITU IPYT Apyry. JINCTBI OymMaru He CIUILIUCH.

Bce BemecTBa cOCTOST U3 MENbYANIIIMX YACTHIL: aTOMOB, MOJIEKYJI, HOHOB.

YacTuisl BelecTBa HAXOAATCS B HEITPEPHIBHOM XA0TUYECKOM JIBUYKEHUU.

Mexny MoJieKyJamMH BEILIECTBA CYILECTBYET B3aMMOJEICTBHE: B3aUMHOE IPUTSHKEHHE U
OTTAJIKUBAHUE.

Ecnu Ha Tenmo He AEMCTBYIOT OpYyrue Tejla, TO OHO HaXOAMUTCS B IOKOE WM JIBUXKETCS C
MOCTOSIHHOM CKOPOCTBIO.

Maccoii Tena Ha3bIBalOT (PU3NYECKYIO BEIMYHHY, KOTOPAs ABISETCS MEPOH MHEPTHOCTH TeJa.

[T10THOCTHIO HA3BIBAIOT (PU3UUECKYIO BENMYHHY, KOTOpasl paBHAa OTHOIIEHHUIO MaccChl Tela K
ero 00bEMy.

JHedopmarnus — 3To m060e n3mMeHenue GopMsl U pa3Mepa Tena.

Cuna ynpyroctu — 3TO cujla, KOTOpasi BOZHUKAET B TeJe B pe3yibTaTe ero aedopmanuu u
CTPEMUTCS] BEPHYTh TEJIO B UICXOJHOE MOJIOKEHHE.

Macca Tena 3aBUCUT OT pa3MEPOB M BEILIECTBA, U3 KOTOPHIX COCTOUT TEJIO.

51 npuBeny npumepsl, MOKA3bIBAKOIINE, YTO JACHCTBUE CHIIBI 3aBUCHUT OT ILIOIIAIHA OMOPHI, HA
KOTOPYIO 3Ta CUja JICHUCTBYET.

51 Ha30BY €AMHUIIBI JABJICHUSA.

Ipumepnvie 661600061

Bcé, u3 yero coctoAT ¢usznyeckue Tena, Ha3bIBAIOT BemlecTBOM. JKene3o, Mellb, pe3uHa,
BO3/yX, BOJla — BCE 3TO pa3Hble BemlecTBa. Bojga — 3To BemecTBo, Kamid BoAbl — (PU3HUYECKOE TEJIO,
ANIOMUHHM — BELIECTBO, AIFOMUHUEBAS JOXKKA — (PU3NYECKOE TeNo. BemecTBo — 3To OUH U3 BUIIOB
Matepuud. Martepueil Ha3pIBalOT BCE, YTO CyIIECTBYeT BO BceneHHOW He3aBHCHMMO OT HalIero
CO3HaHMS: )KUBOTHBIE, pACTECHUS, HEOECHBIE TENa U T.1I.

B TexHuke, ObITYy, IpH U3y4eHUH (PU3HUECKUX BEIMYUH HEPEIKO HYKHO BBINOJIHSITH Pa3HbIE
u3Mepenus. Hanmpumep, npu u3ydyeHuu najcHus Tejla HaJ0 U3MEPUTh BBICOTY, C KOTOPOW OHO
najaeT, €ro maccy, CKOpOCTb, BpeMsl NajeHHs. BbicoTy, Maccy, CKOpPOCTb, BpeMs HAa3bIBaIOT
¢usnueckuMu BelnyMHAMU. PHU3UUECKYIO BEMUYMHY MOKHO M3MEpUTh. M3MEpUTh KaKyro-HUOYAb
BEJINYMHY — 3TO 03HAYAET CPABHUTH €€ C OTHOPOIHOM BEIUYMHON, IPUHATON 34 €AUHUILY.

B ¢usuke nomyckaemyro npu U3MEpPEeHUN HETOUHOCTh HA3bIBAIOT MOTPEITHOCTHIO H3MEPEHHH.
[TorpemHoCcTh U3MEpPEHUSI HE MOXKET ObITh OOJIBIIIE LIEHBI JeIeHHS HIKaIbl U3MEPUTEIHLHOTO MPUOOpa.

B kypce ¢usukn u3yyaroT (Qu3MUECKUE SIBICHUS, KOTOPBIE MPOUCXOIAT B OKpY’KaloIIeM
mupe. [ns onucanus Qusmueckux SBICHUI HCHOIB3YIOT CHelMalbHble TepMUHBL. Hampuwmep,
MaTepusi, pusnyeckoe Teo, BEIECTBO.

[Tpu n3ydennn Gpu3nUecKuX SBJICHUN MPOBOAAT HAOIIOAeHUS, ONBITHL. [lociie aToro
BBIIBUTa0T rUnoTe3bl. VX npoBepstoT s3kcriepuMeHToM. Ha 0CHOBE 1OJIy4E€HHBIX PE3yIbTaTOB
JIEJIat0T BBIBOJIBI M CO3JAI0T TEOPHIO U3y4aeMOro SBJICHUS, 00BEINHSIONLYIO OT/AEIbHBIE 3aKOHBI.
[Tpu momMomy crienuanabHbIX MPUOOPOB BO BpEMs SKCIIEPUMEHTA U3MEPSIOT (PU3HMUECKUE BETHUMHBI.
[Ipu u3mepennu puU3NYECKUX BEIMYUH JOIMYCKAETCS MOTPEIIHOCTh U3MEpPEHUsl. DTO olnpeaeaEéHHas
HETOYHOCTb, KOTOPYIO HAJI0 YUUTHIBATD.

8 kiacc (68 4vacoB)

TenJioBbie siBjieHusi (30 yacon)



Crpoenue BeniecTBa. TernaoBoe IBUKEHHUE aTOMOB M MOJIeKyJl. bpoyHoBckoe nBmxenue. Juddysus.

B3aumopeiictBue wactuil BemiecTBa. Mojenu CTpoeHUs ra3oB, KMJIKOCTEH U TBEpIbIX Tel M

00BsICHEHUE CBOWCTB BEIIECTBA HA OCHOBE ITHX MOJIEIICH.

TemnoBoe nBuxenue. TeroBoe paBHoBecue. TemnepaTtypa u ee usmepenue. CBsizb TEMIIEPATYPHI CO

CpeIHEN CKOPOCTHIO TEIJIOBOI'O Xa0TUYECKOIO JBUKEHMSI YACTHII.

Buytpennsis sneprusi. Pabora u teruionepenaya kak crnoco0 U3MEHEHHsI BHYTPEHHEH SHEPTruu Tena.

KonnuecTBo TemnoTel. Y aenpHas TEIIOEMKOCTb.

TemnonpoBognocts. Konsekuusa. M3nyuenue. IlnaBnenue u kpucraaiin3anus.

Ncnapenue u kongeHcanus. Temnora cropanus. Haceiuennsiii nap. Binaxuocts Bo3ayxa. Kunenue.
Jlemoncmpayuu:

CxumaemMocTb ra3oB

Jubdys3us B razax v >KUIKOCTSIX.

Monerns Xa0TH4ECKOTO JBKEHHS MOJIEKYIT

Moners 6pOyHOBCKOTO JIBHKEHUS

Coxpanenue 00beMa KUIKOCTH MPH M3MEHEHHH (hPOpMBI cOCy/ia.

CrierieHre CBUHIIOBBIX IWJIMHIIPOB

[IpuHIMIT NEVUCTBYS TEPMOMETpA.

TennornpoBoAHOCTb PA3INYHBIX MATEPUATIOB.

KoHBeK1Ms B )KUIIKOCTSIX U ra3ax.

Terutonepenaya myTeM H3Ty4YEHHS.

SIBneHvie ucriapenus.

IocTostHCTBO TemIiepaTypbl KMIIEHHS KUJIKOCTH ITPY TIOCTOSIHHOM JIaBJIEHUHL.

IloHrxeHue TeMnepaTypbl KUTIEHHS JKUIKOCTH IIPY IOHKEHUY JABJICHUS.

KonneHcatyst napoB BOJIbI B CTAKaHE CO JIbI0M.

Kunenue Bozpl.
Jlabopamoprvie padomel u onvimu:

1. MccnenoBanue M3MEHEHUSI CO BPEMEHEM TEMITEPATypPhbl OCTHIBAIOLLEH BOJIBI.

2. N3ydenue siBneHus TeIio0OMEHa Py CMEIMBAHNH TOPSYEH U XOJIOHOW BOIBI.
3. M3mepenue yaeinpbHON TEIIOEMKOCTH BEILIECTBA.

4. I3aMepeHye BIaKHOCTH BO3/TyXa.
Ontuueckue sipjienus (20 yacon)
CoiictBa cBeta. Otpakenue cBera. [Ipenomienue cera. JInaza. OnTuyeckue mpuOOpPHI.
OCHOBHBIE NOHATHUS U 3aKOHBI.
Jlemoncmpayuu:
IIpsimMoyMHEHOE pacIIpOCTPaHEHKE CBETA.
OtpaxeHue cBeTa.
IIpenomiieHue ceera.
Xon y4elt B cOOMparoILei JIMH3E.
Xoz JTy4el B pacCEeUBarOLLICH JIMH3E.
[Nonyuenue n300paskeHHi C TOMOIIIBIO JIH3.
I[punIwm 1efcTBIS POEKIMOHHOTO anmapara 1 (hotroarnmapara.
Mopnerns raza.
Jucnepcust 6enoro ceera.
ITomy4yenue Georo ceta IpH CJI0KEHUHU CBETA Pa3HBIX 1[BETOB.
Jlabopamopnvie padomul u onvimoi:
5. SIBneHue pactpocTpaHEeHHs CBETA.
6. ccnenoBanye 3aBUCUMOCTH YIJ1a OTPKEHUSI CBETA OT YIVIA MaJCHHUSL.
7. VI3yueHune CBOMCTB M300paKeHUS B INTOCKOM 3epKaJie.
8. Mzamepenue (hoKyCHOTO pacCTOSTHHSI COOMPAIOIIICH JTMH3BL
9. INony4eHne M300pasKeHUI C TIOMOITHI0 COOMPAOITICH JINH3BL.
10. HabmroieHue sIBICHS IUCTIEPCUN CBETA.



JduexkTpudeckue sisjieHus (18 yacos)
DJIeKTpuYecKuil 3apsa. BzaumopnelcTBue 3apsaoB. 3aKOH COXPAHEHUsS AJIEKTPHUUECKOTO 3apsja.
JleificTBHE 3IEKTPUUYECKOTO OIS HA AIEKTPUUECKUH 3apsil. DHEPrus IEKTPUIECKOrO MOJIs.
Jlemoncmpayuu:
DnexTpu3alys Tell.
J1Ba BUIA SIEKTPUYECKUX 3aps/IOB.
YCTPOMCTBO U MPUHIMIT JEHUCTBUSA IIEKTPOCKOIIA.
3aKOH COXPaHEHMS MEKTPUUECKUX 3apsiJIOB.
Jlabopamopnvie onvimboi:
OrbITHI 110 HAOJTFOJIEHHIO AJIEKTPHU3ALIUH TeJ IPU COPUKOCHOBEHHHL.
ITpoBOTHYKY U IUAIIEKTPUKH B AJIEKTPHUYECKOM IOJIE.

Ilpumepnuie 6udbl OeamenbHOCmMU OOYUAIOUUXCA '

— oObsicHeHHE (UBUYECKUX SBJICHUH (dJEKTpU3amusl TeJ, HarpeBaHue MPOBOIHUKOB
AJIEKTPUUYECKUM TOKOM, AJIEKTPUUYECKUI TOK B METalIaX, KOHBEKIIHS, U3Ty4eHUE, TeIUIONPOBOIHOCTD
¥ 71p.);

— W3MEpeHHe TeMIEepaTypbl, KOJIMYECTBA TEIUIOTHI, YAEIbHON TEIUIOEMKOCTH BEIIECTBa,
YAENbHOM TEeIUIOTHl TIUIABJCHHS BEIIECTBA, YIEIbHOW TEIUIOTHI MapooOpa3oBaHMsl, BIAXKHOCTU
BO3/yXa U JIp.;

— BBINOJIHEHUE PAcuéTOB, OMBITOB M SKCIEPUMEHTOB (B COOTBETCTBUHM C COJAEp)KaHUEM
n1a00paTOPHBIX PabOT M MPOTPAMMHBIX TEM);

— WITIOCTPUPOBAHKE U3YYaeMbIX (PU3UUECKHX SBJICHHUM MPUMEpaMU U3 MPAKTHKU U JIp.

IIpumepHas TeMaTHYeCKAas U TEPMHHOJIOTHYECKAS JIEKCHKA

Ipumepusie crosa u cnogocouemanus

ATrperaTHbIE COCTOSIHHSI BEUIECTBA, B3aUMOJICHCTBUE 3apsDKEHHBIX TEJ, BIAKHOCTh BO3/yXa,
BHYTpPEHHSII SHEpPrusi, rpaduk, IBUTATENb BHYTPEHHETO CrOpaHUs, AETUMOCTb JIIEKTPUUYECKOTO
3apsijia, eAMHUIBI KOJMYECTBA TETUIOTHI, €IWHUIBI MOITHOCTH, €IWHUIIBI PabOThI, 3aKOH, «30JI0TOE
MPaBUJIO» MEXAHUKU, U3IIyUYEHHUE, WCMIApEHHE, HCIOIb30BAHHE MPOCTHIX MEXaHHU3MOB, MCTOYHUKH
AIIEKTPHYECKOTO TOKA, KHIIEHHWE, KOJMYECTBO TEIUIOTHl, KOHBEKIMs, KOHJIEHCAIMsi Tapa,
koadunment noneznoro aeiicteus (KIIJ[) mexanumsma, mexaHudeckas paboTa, MEXaHUYECKUE
(TEeruToBBIE)  MPOIECCH, MOMEHT CHJIBI, MOIIHOCTh, OXJaXACHWE, Tmap (HACHIIICHHBIH,
HEHACBIIICHHBIN), TapoBas TypOWHA, TUIaBleHUE (OTBEpJEBAaHUE) KPUCTALIMYECKHX  Tell,
TIOTJIOIIEHUE SHEPTHH, MPEBPAIEHIE OJHOTO BHAa MEXaHHMUYECKOW SHEPTHH B JPYroi, MPOBOTHUKH
(MOJIyIpOBOTHUKHY, HENPOBOAHUKM) SJIEKTPUYECTBA, MPOCTbIE MEXAaHHU3MbI, PAaBHOBECHE CHUJI Ha
pBIyare, pacu€T KOJMYECTBA TEIUIOTHI, PhIYar, CTPOSHHE aTOMOB, TEMIIEPATypa, TEIUIOBOE TBM)KCHUE,
TEIUIOBBIE  SIBJICHUS,  TEIUIONPOBOJHOCTb,  yHAEJNbHAs  TEIUIOEMKOCTb, YAeJIbHas  TeIioTa
napooOpa3zoBaHus (KOHIEHCAIUH), yeIbHas TEIUIOTa cropaHusi (TUIaBJIEHUs), YCIOBUS PaBHOBECHS
TN, LEHTP THKECTH Tesla, SJCKTPU3alMs Tel, SJIEKTpUYecKas LeMb, 3JEKTPUUYECKUEe SBJICHUS,
AIIEKTPHUYECKUI TOK, DJIEKTPUUYECKOE IOJIE, SJIEKTPOH, AJIEKTPOCKOIM, JHeprusi (IMOTeHIHAIbHAS,
KUHETHYECKas ), YHEPTusl TOILIMBA.

Ipumepnvie ghpa3zvl

BHyTpeHHsI 3Heprusi Tesia HE 3aBUCUT OT €ro MEXaHHMYECKOro IBMKEHHUS M TOJOXKECHHUS
OTHOCHUTEJNILHO JPYTUX Tell.

MBpI paccykKaainy 0 TOM, KaKue MPEeBPALICHUs] SHEPTUU IPOUCXOISAT MPH MOIbEME II1apa U MpU
€ro mna/IeHuu.

S 3anmcai 0TBET Ha BOIIPOC O TOM, KaKyl0 3HEPIUIO HAa3bIBalOT BHYTPEHHEW DHEPrUueH Teia.

51 Mory OTBETUTH Ha BOIIPOC O TOM, KaKUMH BUJAAMH dHEPTUU 00J1a1at0T MOJIEKYJIbl BEIIECTBA
BCJIEJICTBHE CBOETO JABHIKCHHS.

Termonepenauya — 3To mpolecc U3MEHEHUs BHYTPEHHEH sHepruu 0e3 coBeplleHus paboTh
Ha/I TEJIOM WM CAMHM TEJIOM.

TemnonpoBOAHOCTh — 3TO SIBJIICHUE NEpeaud BHYTPEHHEW SHEPTrUU OT OJIHOM YacTu Tena K
APYroi WK OT OJHOTO Tejia K IPYroMy IMpH X HETOCPEACTBEHHOM KOHTAKTE.
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51 00BsACHIO, KaK Ha OIBITE MOKa3aTh Iepedady SHEPTUU U3ITy4YEeHHEM.

51 Mory oTBETHTH Ha BONIPOC O TOM, KaKH€ Teja Jydlle, a KAKue XyXKe MOIVIOMAT YHEPTHUIO
U3JIy4CHUS.

KonuuecTtBo TEIUIOTBI — 3TO DJHEPrUs, KOTOPYK IIOIYy4YaeT WIM TEPSIeT TeJIOo IpH
TeIIonepeaye.

[TapooOpazoBanue — 3TO MEPEX0/1 BEMIECTBA U3 KUAKOTO COCTOSHUS B Iap.

Hcnapenue — 310 napoobpazoBaHue, IPOUCXOASIIEE C TOBEPXHOCTH JKUAKOCTH.

Konzaencanus — 3T0 npespalneHue napa B 5KHIKOCTb.

TennoBoii [BUTATENb — 3TO MaIllMHA, KOTOpas Mpeodpa3yeT BHYTPEHHIOIO SHEPTUIO TOIUIMBA B
MEXaHUYECKYI0 SHEPIHIO.

51 oTBedy Ha BOIIPOC O TOM, KaKUe JBa POJA HIEKTPUUECKUX 3aPsA0B CYIIECTBYIOT B IIPUPOJIE.

MBI y3HaIH, KaK B3aUMOJEHCTBYIOT TeJla, UMEIOIINE 3apsaabl OTHOTO 3HaKa U Pa3HOTO 3HAKA.

IIpumepHule 66160001

VYnaenpHas TEMIOEMKOCTh BEIIECTBA — 3TO (U3HYEcKass BEIMYMHA, YHUCIEHHO paBHas
KOJINYECTBY TEIUIOTHI, KOTOpPOE HEOOXOAMMO IMepeaaTh Tely Maccoil 1 KHIorpaMm Jjist TOTO, 4TOOBI
ero Temreparypa u3mMeHunach Ha 1 rpagyc Llenbcus.

Mpl cienany BBIBOA O TOM, YTO yAENbHas TEIJIOTa CTOPAaHMs TOIUIMBA — 3TO (PHU3MUECKas
BEJIMYMHA, TIOKA3bIBAIOIAsl, KAKOE KOJIMYECTBO TEIIOTHI BBIACIAETCS IIPU ITOJHOM CTOPAHHUH TOILIMBA
Maccoil 1 kunorpamm.

[InaBneHne — 3TO mepexos BEIlecTBa U3 TBEPAOIO COCTOSHUS B >kuaKoe. UToObI pacniaBUTh
TEJI0, €ro HaJ0 HarpeTh 10 ONpPEACIICHHOM TeMIeparypsl. TemepaTypa IUIaBJICHHs BEIIECTBA — 3TO
TaKasi TEMIIEpaTypa, IpA KOTOPOU BEIECTBO IJIABUTCS.

[NapooOpazoBaHue — 3TO SBJICHUE MPEBpAIIECHUs KUIKOCTH B map. EcTh 2 cnocoba nmepexoxaa
KMJKOCTH B ra3000pa3HOE COCTOSIHUE: UCTIAPEHUE U KUIIEHHE.

Hacpimennsii map — 370 map, KOTOpbIM HaXOAWTCS B TMHAMUYECKOM PABHOBECUM CO CBOEH
KHUIKOCTBIO. ECiii B MpOCTpaHCTBE, colepkKalleM naps Kakoh-1100 AKHUJIKOCTH, MOXKET IPOUCXOIUTh
JanpHEHIIee HMCHAapeHue H3TOM JKUIAKOCTH, TO I1ap, HAXOIAIIMHCA B 3TOM IPOCTPAHCTBE —
HEHaCBILCHHBIN.

TeMmmepaTypa KUIIEHHS — 3TO TEMIEPATypa, IPU KOTOPOH KUAKOCTh KUIUT. Bo Bpems
KHIIEHUS TEMIIEPATypa )KUJKOCTH HE MEHSAETCH.

VYiaenpHas TeIUIOTa IUIABIEHUS — 3TO (Qu3udeckas BenumumHa. OHa TOKa3bIBAET, KaKoe
KOJIMYECTBO TEIUIOTHI HANO 3aTPaTUTh JUIsl IUIaBIEHUS | KWilorpaMMa KpUCTAJZIMYECKOIO BEIECTBA
IIPU TEMIEPATYPE TUIABJICHMUS.

Kumnenne — 310 mpouecc ucnapeHuss *uakocTd. OH CONpOBOXKIAaeTcs OOpa3oBaHUEM U
pPOCTOM MYy3bIPHKOB Mapa MO BCEMY O0BEMY >KMIKOCTH, BCIUIBIBAIOIIMX Ha €€ MOBEPXHOCTh MpHU
OIpeIeIEHHON TeMIIepaType.

DnexTpu3anusl Tea MPOUCXOIUT MPHU UX CONPUKOCHOBeHMH. HasnekTpu3zoBaHHBIE Tela WU
MIPUTATUBAIOTCA APYT K IPYTY, WIN OTTAIKUBAIOTCA.

MBI pOBENIA ONBITHL U CIETAIN BBIBOJX O TOM, YTO TEJId, UMEIOLIUE IEKTPUUECKUE 3apsiIibl
OJIMHAKOBOI'0 3HAKa, B3aMMHO OTTAJIKUBAIOTCs. Tena, MMErolue 3apsaasl IPOTUBOIIOIOKHOIO 3HAKA,
B3aMMHO IIPUTATUBAIOTCA.

OnexTpu3anusi Tel MOYKET OCYIIECTBIATHCS HE TOJIBKO INpu TpeHuu. Hampumep, eciu
IPUKOCHYTBCSI K TNy KakUM-THOO IpeABAPUTEIbHO HAIIEKTPU30BAHHBIM MPEAMETOM, TO OHO
JIEKTPU3YETCH.

Ilpn HanuBaHum OeH3MHA KOpIyc OEH30BO3a MPHU MOMOIIM METAUIMYECKOIO IMPOBOJHUKA
00513aTEIBbHO COSAMHSIOT C 3eMIEH.

9 kuacc (68 yacoB)

JJIeKTPUYeCKUe U MATHUTHBIE siBJIeHus. (50 yacos)

IlocTrosiHHBIN AnekTpudyecKuil TOK. VICTOUHMKM NOCTOsSIHHOro Toka. Cuya Toka. 3akoH Oma Juis
ydacTka nenu. Mzmepenue aniekTpudeckux BeanuuH. [locienoBarenbHoe cOeJUHEHUE TPOBOJHUKOB.
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[NapannensHoe coenWHEHUE MPOBOAHUKOB. PaboTa M MOIIHOCTH 3NeKTpudeckoro Toka. Ilpupona
ANEeKTpUYecKoro Toka. [lomynpoBoaHHKOBbIE TPUOOPHI.
[IpaBuna 6€30MacHOCTH MPHU padOTe C HCTOYHUKAMHU AIEKTPUYECKOTO HAMPSIKEHHUS.
B3anMozeicTBre MOCTOSIHHBIX MarHUTOB. MarHuTHOE MOJIE€ TOKA. DJIEKTPOMArHuT.
JleificTBHiE MAarHUTHOTO TMOJsSI HAa TPOBOJHUK C TOKOM. OJEKTPOABHUTaTEeNb. DJIEKTPOMATHUTHAS
nHnykus. [Ipasuno Jlenma. CamonHayKuus. DJIEKTpOreHepaTop.
Jemoncmpayuu:
DJEKTPOCTATHYECKAS MHTYKIIHSL.
YCTpoicTBO KOHAEHCATOPA.
DHeprus NEKTPUIECKOro Mo KOHIGHCaTopa.
HcTouHnKy MOCTOSTHHOTO TOKA.
W3mepeHue cuitbl TOKa aMIIepMETPOM.
N3mepenue HarpsKEHUsE BOJIBTMETPOM.
Peoctat n Mara3uH conpoTUBIICHUH.
CaoiicTBa NOTYIPOBOIHUKOB.
Jlabopamopnvie onvimol:
W3yueHne nocne10BaTenbHOro COSIMHEHHS IIPOBOTHUKOB.
V3yuenmie napasiebHOro COeIMHEHHS POBOAHUKOB.
W3rorosrneHue ranbBaHUUIECKOro AJIEMEHTA.
V3yuenne npuHIMna AEHCTBUS ANIEKTPOMAarHUTHOTO PEJe.
Jlabopamopnvie pabomot:
Hab:moeHue anekTpiyeckoro B3auMoIeCTBIS TeJL.
COopka 37EeKTpUUECKOM LIETT 1 UI3MEPEHNE CUJTbI TOKA U HAaIIPSKEHUS.
HccnenoBanue 3aBUCHMOCTH CHITBI TOKA B IPOBOTHUKE OT HATIPSDKEHHS Ha €ro KOHIAX MPH TIOCTOSIHHOM
COIIPOTHBIICHHH.
HccnenoBanue 3aBUCHMOCTH CHITBI TOKA B JIEKTPUYECKOH IIEMH OT COMIPOTUBIICHHS MPH TIOCTOSTHHOM
HANPSDKCHUM.
W3mepenuie conpoTHRIICHHS TPY TIOMOIIIM aMIIEpMETPa U BOJILTMETPA.
HccnenoBanue 3aBUCUMOCTH JIEKTPHYECKOTrO COMPOTUBIIEHHS IPOBOTHUKA OT €T0 JUTHHBI, TUIOIIA
TIOTIEPEYHOT0 CEYEHHSI.
N3mepenne paboThl U MOIIHOCTH AJIEKTPUYECKOT0 TOKA
HccnenoBanre MarHWTHOTO TIOJISE IPSIMOTO MPOBOIHHKA M KATYIIIKH C TOKOM.
HccnenoBanue siBIEHUs HAMArHUUMBAHKS HKEIe3a.
V3yuenne AeicTBIS MATHUTHOTO TIOJISE HA TIPOBOJTHUK C TOKOM.
N3yuenne npyHLMITa IEUCTBUS IEKTPOBUTATEIS.
V3yuenne B3auMOeHCTBYSI IIOCTOSTHHBIX MAarHATOB
DJIeKTPOMATHUTHBIE KoJIeOaHusi U BOJIHBI. (18 yacoB)
[lepemennsblii Tok. [Ipou3BOACTBO M Tepenada AJIEKTPOIHEPTUU. DJIEKTPOMATHUTHBIC KOJIeOaHUS.
DNeKTPOMAarHUTHBIC BOJTHBI M KX CBOMCTBA. [[pHHIIUIIBI paiOCBSI3U M TEICBUICHHS.
Ilpumepnuie 6uovl deamenvHocmu 00yHaArOUUXCA .
— 00bsicHEeHNE (PUBUYECKUX SBJICHUN (MPSAMOITMHEHHOE pacIpOCTpaHEHHE CBETa, 00pa30BaHKE
TEHU U TOJYTCHH, OTPaK€HHUE W TMPEIIOMIICHHE CBETa, CMEHa JHS M HOYM Ha 3emiie, CBOOOIHOE
najieHue Tei u 1p.);
— TpHUBEJCHHE TPUMEPOB TEXHUYECKHX YCTPOMCTB M KHUBBIX OpPraHU3MOB, B OCHOBE
NepeMeIeHUs] KOTOPBIX JICKUT MPUHIIUIT PEAKTUBHOTO JIBUYKEHUS;
— BBINOJIHEHUE PACUETOB, OMBITOB M OSKCIEPUMEHTOB (B COOTBETCTBHHM C COJAEpIKaHUEM
J1a00paTOPHBIX padOT M MPOTPAMMHBIX TEM);
— WITIOCTPUPOBAHKE U3YYaeMbIX (PHU3UUECKUX SBJICHUM MPUMEPaMU U3 MIPAKTUKHU U JIP.
IIpumepHasi TeMaTHUYeCKasi M TEPMHUHOJIOTHYECKAsI JIEKCHKA
Ilpumepuvie cnoea u cnogocouemanus
AMniepMeTp, BEpTUKAIBLHO BBEPX, BUANMOE JBUKEHHE CBETUJI, BOJIBTMETP, I'pauK CKOPOCTH,
JBUKEHME TeJla, €AMHULBI CUJIbI TOKa (HaNpsKEHUs, CONPOTUBIIEHNUS ), 3akoH Oma ([xoyns—JleHua,
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HploTOHA), 3aKOH BCEMHMPHOIO TATOTEHUS, 3aKOH OTpPaKEeHUs (MPEJOMIICHHs) CBETa, 3aKOH
COXpPAaHEHHUS HMIYJIbCa, 3aBHUCUMOCTh CHJIBI TOKa OT HAaNpsDKEHUs, W3MEpEeHHe HampsKeHUs,
U3MEpPEHUE CUJIbl TOKA, UMITYJIbC T€ja, MHEPLUAIbHBIE CUCTEMbI OTCUETA, UICKYCCTBEHHBIE CITyTHUKU
3eMiM, UCTOYHUKM CBETa, KOHAECHCATOp, KOPOTKOE 3aMbIKaHHE, JlaMIla HaKalUBaHUS, JIMH3BI,
MarHUTHOE I10JIe, MarHUTHOE I0Jie¢ 3€MJIM, MarHUTHbIE JIMHUU, MaTepHUajbHasi TOUYKA, MOIIHOCTD,
HarpeBaHue, HadallbHasi CKOpPOCTb, HEOECHbIE Tela, HEBECOMOCTb, OIpENEJIeHUEe KOOPIAUHATHI
JBUKYIIETOCsl Tejla, ONTUYECKAas CHJIA JIMH3bI, OTHOCUTEJIBHOCTb JBHUKEHMSI, OTPaXCHUE CBETA,
IepEMEIIIEHUE, TUIOCKOE 3€pKallo, IOCTOSHHBIE MArHUTHI, IPEJOXPAaHUTEIH, IPEIOMIICHUE CBETa,
IIPOBOJIHMK, NPSIMOJIMHENHOE paBHOMEpPHOE (PaBHOYCKOPEHHOE) JBUKEHHME, NPAMOIMHEWHOE
(KpUBOJIMHEMHOE) ABMKEHHE, PACIIPOCTPAHEHHUE CBETA, PEAKTUBHOE JABHKEHHE PEOCTATHI, CBETOBbIE
SBJICHUSI, CBOOOJHOE TaJeHHE Tel, CHUla TOKa, CHCTeMa OTCY€Ta, CONPOTHUBICHHME IPOBOJIHUKA,
ylleJIbHOE CONPOTHUBIICHHE, YCKOPEHHE YYaCTOK ILIENH, 3JIEKTPUUYECKHE HarpeBaTellbHble MPUOOPHI,
JNEKTPUYECKUE SBJICHUS, OJIEKTPUYECKUM JBUrareib, DSJIEKTPUUYECKHM TOK, 3JIEKTPUYECKOE
HarnpsKeHue (COMPOTUBIIEHNUE), HIEKTPOMArHUTHBIE SBICHUS, JJICKTPOMATHUTBHI.

Ipumepnvie ghpaszvi

W13 3Toro npuMepa HaM CTajo SICHO, YTO TPACKTOPHS JBM)KEHUS] OTHOCUTEIIBHA.

JIBI>KEHHE TEJ MOJ IEHCTBHEM CHIIBI TSKECTH Ha3bIBAIOT CBOOOIHBIM MaICHUEM.

YckopeHre cBOOOIHOTO MaJE€HUS — ATO YCKOPEHHE, C KOTOPBIM JABHXKETCS TEJIO BO BpeMs
CBOOOJHOIO NaJI€HUs.

[lepememienneM Tena (MaTepUaJbHOW TOYKH) HA3bIBACTCA BEKTOP, KOTOPBIM COEIUHSET
Ha4aJIbHOE MOJIOKEHHE TENA € €r0 MOCIEIYIOIINUM MOJI0KEHUEM.

B pa3znuuHBIX cucTeMax OTCU€Ta CKOPOCTh U MEpEMEIlEeHUE, XapaKTepU3yIole IBHKEHUE
OJIHOTO U TOTO K€ TeJIa, MOTYT UMETh Pa3Hble MOAYJIN U HAIIPABJICHUSI.

KoopauHathl Tena, TpaeKTopusi IBUXKEHHUs, NMyTh 3aBUCAT OT BbIOOpa CHUCTEMBI OTCUETA, TO
€CTb JIJIS1 OJJHOTO U TOTO YK€ TeJla MOT'YT ObITh pa3HBIMHU.

S mory (roToB, X04uy) OTBETUTh Ha BOIIPOC O TOM, 3aBUCHT JIU CONPOTUBIIEHUE OT CHUJIBI TOKA
U HanpsKeHus1?

Boxkpyr npoBoiHIKA ¢ TOKOM CYIIIECTBYET MarHUTHOE TOJIE.

MBpI ctanu npuOaMKaTh MarHUTHI IPYT U IPYry U YBUJIEIH, YTO OHU HAYaJld IPUTATUBATHCS.

HanpaBneHue MarHUTHBIX JMHUA MarHUTHOTO IOJISi CBA3aHO C HAlpaBI€HUEM TOKa B
IIPOBOIHHUKE.

Henp Hameit paboTel — onpeAeanTs (GOKYCHOE PACCTOSHUE JIMH3bI, TOCTPOUTHh N300pAKEHUS
MCTOYHUKA CBETA, MOJYYEHHbIE PU ITOMOIIN JHH3BL.

Heo6x011uMo BKIIIOUHUTB CBET, B3ATh 3KpaH U MPHOIMKATh €ro K JIMH3E.

MpbI nOayYnIIy NpakTUYECKUE HaBbIKU OIpeiesieHUs] (POKYCHOTO pacCTOSIHUSI JIMH3bI, & TaKKe
MOCTPOCHUS N300paKeHHM, TIOTy4aeMBbIX P TOMOIIN JIUH3BI.

IIpumepnvie 6160001

[loctynartenbHoe ABMKEHHE — 3TO JBUIKEHHE TeENa, NMPU KOTOPOM MpsiMasi, COECIUHAIOIIAs
mo0ble JIBE€ TOYKM AITOrO Tela, NEepeMEelIaeTcsl, OCTaBasCh BCE BpeMs MapajulesIbHOM CBOEMY
NepBOHAYAILHOMY HarpaBiieHHi0. [locTymarenbHbIM MOXET OBbITh Kak MNPSMOJIMHENHHOE, TaK H
KpUBOJIMHENHOE ABMKeHHe. HarpumMep, noctynaTesibHO JBUKETCs KaOrHa Kojieca 0003peHusl.

CKOopocTh PAaBHOMEPHOI'O MPSIMOJIMHEMHOIO MABM)KEHHUS — 3TO IIOCTOSIHHAsE BEKTOpHAs
BenuurHa. OHa paBHa OTHOLLICHUIO NTEPEMELIEHHUs Tella 3a JIF00OH IPOMEKYTOK BpEMEHH K 3HAYEHUIO
3TOr0 MPOMEXKYTKA.

YckopeHueM Tena INpU  IPSIMOJMHEHMHOM PAaBHOYCKOPEHHOM JIBUKEHHUU Ha3bIBaeTCS
BEeKTOpHas ¢u3nueckas BenuumHa. OHa paBHA OTHOLICHHIO M3MEHEHHUS CKOPOCTH K IPOMEXYTKY
BPEMEHHU, 3a KOTOPBIN 3TO U3MEHEHHE ITPOU3OLLIO.

PaBHOyCKOpEHHOE IBUKEHHE — 3TO ABM)KEHUE C IIOCTOSIHHBIM YCKOPEHHUEM. Y CKOPEHHE — 3TO
BEeKTOpHas BennuuHa. OHa XapakTepu3yeTcs He TOJNBKO MOJYJEeM, HO M HamlpaBieHHeM. Moayib
BEKTOpAa YCKOPEHMsI INOKAa3bIBAET, Ha CKOJBKO MEHSETCS MOAYJIb BEKTOpa CKOPOCTH B KAXKAYIO
eIMHULLY BpeMeHH. YeM Oolibllle yCKOpEeHue, TeM ObIcTpee MEHSIETCSl CKOPOCTh Tela.

13



Tpaekropusi ABMKEHUS] OTHOCUTENbHA. TpaekTopus TBUKEHHS OJTHOTO U TOTO e Tejla MOXKET
OBITh pa3IMYHON B pa3HBIX CUCTEMaX OTCUETA.

lanunent caenman BBIBOA O TOM, YTO OTCYTCTBUM BHEIIHHMX BO3IEHCTBUU TEIO MOXKET HE
TOJIBKO IIOKOMTBCS, HO M JBUTAaThCS IMPSAMOJIMHEMHO M paBHOMEpHO. CHila, KOTOPYH NPUXOIUTCA
MPUKIAIbIBATh K TENy Ui TMOAJNEPKaHWS €ro ABWKCHUS, HYXKHA TOJBKO ISl TOTO, YTOOBI
YPaBHOBECUTH JPYTrHe MPUIOKEHHBIE K TENTY CUIIbI, HAIIPUMED, CUITY TPEHHUS.

IlepBbiii 3akoH HproToHa (opmynupyeTcs Tak: CYIIECTBYIOT TaKHE€ CHCTEMBbI OTCU&Ta,
OTHOCHUTEJIBHO KOTOPBIX TEJIa COXPAHSIOT CBOIO CKOPOCTh HEM3MEHHOM, €CJIM Ha HUX HE JIEUCTBYIOT
JpYyrUe Tejla Uiu ASUCTBUS APYTUX TET KOMIEHCUPYIOTCS.

Bropoii 3akon HeroToHa dopMmynupyercs Tak: YCKOpEHHE Tella MPSMO MPOMOPIMOHATIBHO
PaBHOJICUCTBYIOIICH CHII, TPIJIOKEHHBIX K TETY, U 00paTHO MPOMOPIIMOHATEHO €r0 Macce.

Tpetnit 3akon HproToHa popMynupyeTcsi Tak: CHIIBbI, C KOTOPHIMH J[Ba TeJia JEHCTBYIOT JPYT
Ha JIpyra, paBHbI 10 MOJYJIIO U MPOTUBOIIOJIOKHBI 10 HAIPABJIECHHUIO.

3aKOH BCEMHUPHOTO TATOTEHHUS TJIACHUT: JBa JIIOOBIX Tela MPUTATHBAIOTCS IPYr K JIPYTy C
CWJIOH, TIPSIMO TIPOTMOPIIMOHATIEHOW Macce KaXI0TO U3 HUX U 00paTHO MPOMOPIIMOHATBHON KBaIpaTy
pacCTOsTHUSA MEXIY HUMU.

JelicTBUE Ha TEJIO CWIBI B OJHUX CIIy4asiX MOKET IMPUBECTH K U3MEHEHUIO TOJIBKO MOJYJIS
BEKTOpa CKOPOCTH 3TOr0 Tena. B Ipyrux ciydasx OHO MOXKET MPUBECTU K U3MEHEHHUIO HaIlpaBJICHUS
CKOPOCTH.

Ecam ckopocTh Tena M JEWCTBYIOLIAs Ha HEro Cuja HaIpaBi€Hbl BIOJIb OJHOM MPSMOM, TO
TEJIO IBWXKETCSA MPSIMOJIMHEWHO. ECIIM OHM HampaBiIeHbl BJOJb MEPECEKAOIIUXCS MPSIMBIX, TO TEJIO
JBUYKETCSI KPUBOJIUHENHO.

10 kmacc (102 yaca)

®du3nka u pU3NYeCKHe MeTOAbl U3yYeHHus NPUpPoabI. (6 yaca)
Metoabl Hay4HOTO MTO3HAHMUSL.
3aKoHbI MeXaHU4YeCKOro ABu:keHus. (30 yaca)
Cucrema orcuera U KOOpJAUHATHI TOYKA. MIHOBEHHasi CKOPOCTh. Y CKOpPEHHUE.
[TyTs ipu paBHOYCKOPEHHOM JIBI>KEHUU. PaBHOMEpHOE JBMKEHUE IO OKPYKHOCTH.
OTHOCUTENBHOCTh MeXaHuyecKkoro JBxeHus. llepBoiii 3akoH HetotoHa. Bropoii 3akon HeroToHa.
Cnoxenue cuit. Tpetuii 3akoH HproToHa. 3aKOH BCEMUPHOTO TSATOTEHUS.
JIBr>KeHUE Tes Mo ACHCTBUEM CUJIBI TSKECTH.
Jlemoncmpayuu:
PaBHOMEpHOE MPAMOTMHENHOE IBUKEHUE.
3aBUCUMOCTb TPAEKTOPHH JIBIKEHHSI OT BHIOOpA Teja OTCYeTa.
CB0OOIHOE M ICHHE Tell.
PaBHOYyCKOpEeHHOE TIPSIMONTMHEHOE IBIDKEHUE.
PaBHOMEpHOE NBIKEHHE IO OKPY>KHOCTH.
Jlabopamopnbie onvimot:
N3mepenre ckopocTr paBHOMEPHOTO JIBHYKEHMS.
M3mepenne HeHTpOCTPEMHUTEBHOIO YCKOPEHUSI
CrnosxeHue cuil, HalpaBJIeHHbIX BJI0JIb OJHOM MPSAMO.
CroxeHue cuil, HapaBJICHHbBIX MO YIJIOM.
HccnegoBanue 3aBUCUMOCTH CHIIBI TSIKECTH OT MAaCChI Tea.
Jlabopamopnvie pabome:
V3mepenue ycKopeHws: CBOOOTHOTO TIa/ICHUS.
M3mepenue cri B3auMOJICUCTBUS JBYX TEIT
HccnenoBanue NBKEHUS CBSA3aHHBIX TEJ
Onpenenenne Macchbl 3eMIu
3akonbl coxpanenus. (30 yacos)
3akoH coxpaHeHUsT wuMIyiabca. KunHetnueckas »3Heprus. Pa6ota. IloTeHimanpHast »HeEprus
TPAaBUTAIMOHHOTO MPUTSDKEHUS Tell. [loTeHmansHas SHeprusl py ypyrou aegopmaiuu Ted.
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3aKOH COXpaHEHUsS MEXaHUYECKOW HHEpPruu. 3aKOH COXPaHEHUs SHEPTHHM B TEIJIOBBIX Ipolieccax.
[TpuHIMTT PabOTHI TETTOBBIX MAIIIWH.
Jemoncmpayuu:
SIBrieHvie MHEpLIN.
CpaBHeHHe Macc Tejl C TOMOILIBIO PABHOILICUMX BECOB.
CpaBHeHMe Macc ABYX TeJI [0 YCKOPEHHSM MPU B3aUMOJICHCTBHH.
V3mepenue cuitbl 1o AeOpMaIIin Py KUHBL.
Tpetuii 3axon HetoToHa.
CBolicTBa CUITbI TPEHUSI.
Croxenue cui.
SIBrieHMEe HEBECOMOCTH.
PaBHOBecue Terna, IMEIOIIETO OCh BPAIICHUS.
OrbrTe! ¢ mapom Ilackans.
['uapasnryeckuii mpecc.
Jladopamopnvie pabomo:
Omnpenenenrie KWHETUYECKOW SHEPTUU 1O AJTMHE TOPMO3ZHOTO MTyTH.
N3mepenne NoTeHIHAIbHON SHEPTUN.
W3Mepenne noTeHIHaIbHOM SHEPTUN YIIPYToi JedopMaliuu.
KBanToBble sfiB1eHus. (24 4acoB)
Omnwitel Pe3epdopaa. [Tnanerapras monens aroma. JImHedaTeie onTrdeckue cekTpsl. [lormomnenue
U UCIycKkaHue cBera aromaMu. CocTaB aTOMHOTO sipa. SAepHble CUIbL. DHEPrus CBS3M Spa.
PannoakTUBHOCTh. DKCHEpUMEHTANbHBIE METOJbl PErHUCTPAllMU 3apsSKEHHBIX YacTUll. SaepHble
peakuuu. SAnepHas sHepreruka. Jlozumerpus.
Jlemoncmpayuu:
Hab6monenue tpexoB anbda vactuil B kamepe BunbcoHa.
YCTpOIiCTBO M IPUHLIAI ACHCTBHUS CUETUMKA HOHU3UPYIOIIMX YACTHIL.
Jlabopamopnvie onvimoi:
M3mepenue 371eMeHTapHOro AMEKTPHYECKOro 3apsiia.
Habmonenve mHeNyaThIX CIEKTPOB U3TYYEHVSI.
Ctpoenue u 3BoJonus Beesiennoi. (12 yacoB)
['eonientpuueckast cucrema mupa. [enmuoneHTpudeckas cuctema mupa. dusznueckas mnpupona
wianer ComHeuHo#t cuctembl. Manbie Tena ComnneuHoilt cuctemsbl. [Ipoucxoxnenue ComHedHOM
cucteMbl. ®uznveckas npupoaa Comana u 38e31. CTpoeHue u sBorous BeeneHHo.
Hemoncmpavyuu:
ACTPOHOMHYECKHE HAOJFOICHNSL.
3HAKOMCTBO C CO3BE3IMSMU M HAOTIOICHHE CYTOYHOT'O BPAIIICHHS 3BE3THOT0 Heda.
Hab6monenne newkenust JIyapl, ConHiia, riaHeT OTHOCHTETBHO 3BE3]I.

Ilpumepnuie 6uovl deamenvHocmu 00yHarOUUXCA .

— oOBsicHeHHWe (PU3NUECKUX SBICHUN (CBOOOMHBIC KoJIeOaHWs, KoyieOaTeapbHas CHCTEMA,
MasiTHUK, 3aTyXawllue KojeOaHus, BBIHYXICHHbIE KoJieOaHUs, SJIEKTPOMArHUTHAs WHIIYKIIHS,
CaMOMHIYKIIMSI, IIPEIOMIICHHE CBETa, JUCIIEPCHUS CBETA, MOTJIOLUICHHE U UCIyCKaHUE CBETa aTOMaMH
¥ p.);

— oObsicHeHue BwkeHus IuiaHeT COJHEYHOM CHUCTEMbl C TNPUMEHEHUEM (U3UYECKUX
3aKOHOB;

— CpaBHEHHE (U3NYECKUX M OpOUTAIbHBIX IMapaMEeTPOB IUIAHET 3€MHOW TpyHIbl C
COOTBETCTBYIOIUMHU MapaMeTpaMH IJIaHET-TUTaHTOB, HAXOXKJICHHUE B HUX OOIIEro U pa3InyHOro;

— BBINOJIHEHUE PAcu€TOB, ONBITOB M SKCIEPUMEHTOB (B COOTBETCTBUHM C COJEpKaHHUEM
1a00paTOPHBIX PabOT M MPOrPaMMHBIX TEM);

— WITIOCTPUPOBAHKE U3YYaeMbIX (PU3UUECKUX SBJICHHUM MPUMeEpaMy U3 MPAKTHUKU U JIp.

IIpumepHasi TeMaTH4YeCKasi U TEPMUHOJIOTHYECKAS JT€KCHKA

IIpumepnvie cnosa u cnosocouemanus
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ATOMHAasl DJHeEpreThka, BOJHBI, Oousbliue TuiaHeTsl ConHEuHOM cucTembl, BceneHHas,
BBIHY)KJICHHBIE KOJIe€OaHUs, BHICOTA 3BYKa, TAPMOHUYECKHE KOJIeOaHHs, TPOMKOCTh 3BYKa, JCHCTBUE
HA DJIEKTPUYECKUH TOK, IENeHHE Iep ypaHa, 1edeKT MacChl, JUCTIEPCUs CBETA, AJIMHA BOJHBI, 3aKOH
pPaAMOaKTUBHOTO pachaja, 3aTyxarolue KojieOaHus, 3BYKOBOW pPE30HAHC, 3BYKOBBIE BOJIHBI,
3BYKOBBIE KOJICOaHMsI, UHIYKIIMOHHBINA TOK, HHIYKIIUS MATHUTHOTO TOJISI, AICTOYHUKHU 3BYKA,

Kosie0aTebHOE ABM)KEHUE, KoeOaTenbHbIi KOHTYp, IMHEHYaThle CIEKTPbl, MArHUTHOE TI0JIE,
MarHUTHBIN TOTOK, Maibie Tena CONHEYHOW CHCTEMBI, MEXaHHUECKHe KoleOaHus, MOJEId aTOMOB,
OTpaX€HUE  3BYKa, PpAaJHOAKTHUBHOCTb, pPAJMOAKTHBHBICE NPEBPALLICHHUS  aTOMHBIX  s1€p,
pacnpoCTpaHEHUE 3ByKa, HANpaBJICHHE TOKA, HEUTPOH, MEPEMEHHBIA JJIEKTPUYECKUN TOK,
norJiouieHne (MCIycKaHUe) CBeTa, oKa3aTesb MpeIoMIIeHHs, PAaBUJIO JIEBOM pyKH, mpaBuio Jlenia,
NpeJOMJICHHE CBETa, IMPOTOH, PAJAMOCBs3b, PACIPOCTpaHEHHE KOJIeOaHWH B cpele, PEe30HaHC,
cBOoOOAHBIE KOJeOaHusl, CKOPOCTh pacmpocTpaHeHusi BoyiH, ColHeYHas cucTema, CTpPOEHHE aToMa
(atomHOTO  siApa), TEeMOp 3BYKa, TEPMOSJEpPHAs pPEAKIHs, THIBl ONTHYECKHX CIIEKTPOB,
TpaHcopmaTop,  IeMHas  peaklus, OBOJIONMS,  DJJIEKTPOMarHUTHas  MNpuUpoda  CBETa,
AJIEKTPOMArHUTHOE TI0JIe, AJIEKTPOMATHUTHBIE BOJHBI, SHEPIHsl aTOMHBIX sIIep, DHEPrus CBs3H,
SIBJICHUE CAMOMHIYKLIUH, SIBJIICHUS 3JIEKTPOMAarHUTHOM UHIYKLIUH, SIIEPHBIE CUJIIbI, JIEPHBIN pEaKTop.

Ipumepnvie ghpaszvi

Msbl paccMoTpenu em€ OAWMH BHJI HEPAaBHOMEPHOIO JIBIXKEHHS, 3TO KojebaTelabHOe
JIBUYKEHUE.

51 Mory mpuBecTH Takue MpUMEpPHI KoieOaTeIbHBIX ABMKEHUN: IBUKCHHE Kadeled, UTIIbI
[IBEMHOM MaIlINHbI, MAsSTHHUKA YaCOB.

CBoOoniHbIE KOJEOaHHUS — 3TO KoyieOaHUs, KOTOpbIe MPOMCXOAAT M3-3a HA4YaJIbHOTO 3armaca
SHEPTUH.

KonebarenbHble CHCTEMBI — 3TO CHCTEMBI TeJ, KOTOpPbIe CIOCOOHBI COBEPIIATh CBOOOIHbBIE
KoJieOaHusl.

[lepuon xoneGaHuit — 3TO MPOMEKYTOK BPEMEHH, B TEUCHHE KOTOPOTO TEJIO COBEPILAET OJHO
MIOJIHOE KoJieOaHue.

S1 Mory OTBETHTH Ha BOIIPOC O TOM, UTO HA3bIBAETCS AUCIEPCUEH CBETA.

S Xo4y pacckasarh O pe3yJabTaTax OMbITa MO MPEJTOMIICHHIO OEJIOro CBETa B MPU3ME H MOTY
CeNaTh BHIBOJ.

S Xouy OSICHHUTB, B 4€M 3aKJIFOYaeTCsl (pu3muecKasi MPUIHHA Pa3INdrs [IBETOB OKPYKAFOIIAX
Hac Ted.

Sl Mory OOBSICHUTH, YTO TaKo€ CHEKTporpaMMa M dYeM CIeKTporpad oTiaudaercss oT
CIIEKTPOCKOIIA.

Meton cniekTpanpHOro aHanau3a paspadoran B 1859 rony Kupxrod u ero cooreuecTBeHHUK,
HeMeukuid xumuKk P. bynzen. CnekTpaiabHbIM aHAJIM30M HA3bIBAETCS METOJ ONpEAeNCHUs
XUMHUYECKOI0 COCTaBa BELIECTBA 10 €ro JIMHEHYaToOMy CIEKTPY.

51 xouy pacckazaTh 0 TOM, KaK MOKHO MOJIYYUTh JIMHEWYATHIM CIIEKTP UCIYCKaHUsI HATPUSL.

S Mory onmcath MEXaHU3M TOJIYICHHSI JIMHEHYATHIX CIIEKTPOB MOTJIONICHUSI.

Msi 00BsicHIIIN CYTh 3akoHa Kupxroda, kacarorierocs TuHEHYATHIX CIIEKTPOB UCITYCKAHUS U
MTOTJIOILCHMS.

MpI y3HAIIM O TOM, YTO TaKO€ CIIEKTPAJIbHBINA aHAIU3 U KaK OH IPOBOJIUTCS.

S roToB pacckas3aTh O IPUMEHEHNH CIIEKTPAJIbHOTO aHAIMN3A.

Anbda-yacTuIbl — 3TO TMOJOXKHUTEIBHO 3apsDKEHHBIE YACTHIBL. beTa-yacTUIbl — 3TO
OTPULIATEIILHO 3apsKEHHbIE 4YacTULbl. HelWTpasbHbIMM Ha3bIBAlOT raMma-dacTuipbl. VX Takxke
Ha3bIBAIOT FaMMa-KBaHTaMHU.

Ipumepnsie 661600061

Mexannueckue KoieOaHUs — ITO MOBTOPSIOLIUECS 4Yepe3 paBHbIC MPOMEKYTKH BPEMEHH
nBrkeHus. [Ipu Takux ABMKEHUSAX TEJIO MHOTO Pa3 U B Pa3HbBIX HANPABICHUAX ITPOXOJUT MOJIOKEHUE
paBHOBECHS.

MasatHuk — 3710 TBEpHoe Teno. Ilox nmeicTBMEM MPUIIOKEHHBIX CHII OHO COBEPIIAET
KOJIeOaHUsl OKOJIO HEMOABMYKHOU TOUKHU WJIM BOKPYT OCH.
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CBobOosnHble KoJeOaHUS B OTCYTCTBHE TPEHHUS M CONPOTHBICHHS BO3JlyXa HAa3bIBAIOTCA
coOcTBeHHBIMH KoseOaHusiMU. WX wyacToTa Ha3blBaeTcs COOCTBEHHOW 4YacTOTOM KoJieOaTenbHOM
CUCTEMBI.

B npupone u TexHuke pacnpocTpaHeHbl KojeOaHHs, KOTOpblE Ha3bIBalOT TapMOHHYECKHUE.
["apmonunueckue kKojeGaHust — 3TO Takue KoyieOaHUs, KOTOPBIE MPOUCXOMAAT MO JIEHCTBHEM CHJIBI,
MPOMOPLUOHATILEHON CMELIEHUIO KOJIEOTIOmENcs TOYKU W HalpaBlI€HHOW MPOTUBOIOIOKHO ITOMY
CMELIEHUIO.

DJIEKTPUYECKUH TOK — ATO HANpPaBJICHHOE JBM)KCHHUE 3apsHKEHHBIX YacTuil. B pesynbrate
MOKHO CKa3aTb, YTO MAarHMTHOE IIOJ€ CO3JAETCS JABIKYILUMUCS 3apsyKEHHBIMH YacTHLIAMHU —
MTOJIOKUTENBHBIMUA U OTPHULIATEIIBHBIMU.

[lpaBuno OypaBumka (WM TPaBHJIO NMPABOTO BHHTA) 3aKIO4aeTcss B cieayromeM. Ecmu
HaIpaBlIeHWE [MOCTYNATEeNbHOTO JBI)KEHHS OypaBuMKa COBIAJAeT C HampaBiIeHHEM TOKa B
NPOBOJHHUKE, TO HANpaBJICHHE BpAIICHUS PY4yKH OypaBUMKa COBIAJAET C HANpPABICHUEM JIMHHUMA
MarHuTHOTO IOJISI TOKA.

Tpanchopmarop — 3T0 YCTPOICTBO, KOTOPOE MPEIHAZHAYEHO IS YBEIIMUCHUS HITH
YMEHBILIEHUS IEPEMEHHOT0 HaNpPsKEHUS M CUJIbI ToKa. TpaHcpopmaTop U300pEn pyccKuit yu&HbIi
[TaBen Huxomnaesuu S16m0ukoB B 1876 roxy. B ocHOBe paboThl TpaHcpOpMaTopa JICKHUT SIBIICHUE
3JEKTPOMArHUTHON UHAYKIUH.

Jucniepcus cBeTa — 3T0 3aBUCHUMOCTD I10KAa3aTelIs IIPEJIOMIIEHUS BELIECTBA U CKOPOCTH CBETa
B HEM OT 4aCTOThI CBETOBOU BOJIHBI.

MaccoBoe 4ucio sAapa aToMa JaHHOIO0 XUMHAYECKOT0 3JIEMEHTA ¢ TOYHOCTBIO J0 LIEIIbIX YUCEN
PaBHO YMCIIy aTOMHBIX €JUHHUIl MACChl, COIEPKAIIMXCS B MAcCe 3TOr0 AApa. 3apsAHOE YUCIO s/pa
aToMa JaHHOI'O0 XMMHYECKOIO 3JIEMEHTA PAaBHO YHCIY 3JIEMEHTapHBIX JJIEKTPUYECKUX 3apsiOB,
coJiepKaluxcs B 3apsie 3TOro siapa. Mbl MOMHUM, YTO 3JIEMEHTAPHBIM AJIEKTPUYECKUM 3apsAI0M
Ha3bIBACTCS HAUMEHBIIUN IEKTPUYECKUH 3apsil, MOJOKATEIbHbIN NI OTPULIATEIIBHBIN, PAaBHBIN 110
MOAYJIIO 3apsay OdJeKTpoHa. MOXKHO cKa3aTh Tak: 3apsAI0BOE YHCIO pPaBHO 3apsay sapa,
BBIP@KEHHOMY B 3JIEMEHTAPHBIX AJIEKTpUUECKUX 3apsax. O0a 3TH yucia — MaccoBOE U 3aps10BOE —
BCErJia LeJIble U MONOXKUTENbHbIe. OHM HE UMEIOT Pa3MEPHOCTH, T.€. €AMHHI] U3MEPEHUS, IOCKOJIbKY
YKa3bIBaIOT, BO CKOJIBKO pa3 Macca U 3apsiz sapa 00Jbllie eAUHUYHBIX.

OO11ee yKcI0 HYKJIOHOB B SIAPE HA3BIBAETCS MACCOBBIM UMCJIOM M 00O3HadaeTcsi OyKBOH A.
Ywrcio IpOTOHOB B SAPE HA3BIBACTCS 3aPsIOBBIM YHCIIOM M 0003Ha4YaeTcst OykBod Z. MUHMMAaTbHAS
SHEprusi, HeoOXonuMas Jisl PACIICIUICHUs Spa Ha OTICNbHbIC HYKJIOHBI, Ha3bIBAETCS JHEprueit
CBA3M AApA.

TepmosinepHOi Ha3bIBAaeTCS peaklMs CIUSHUA JErKUX sifep (HampuMep, BOJOPOAA, refius U
JPYTHX), IPOUCXOAIIAsl IPU TEMIIEpaTypax OT AECSITKOB 10 COTEH MUJUTMOHOB I'PaJlyCOB.

B cocraB Conneunoi cucremsl BxonuT ComHue. Bokpyr Hero oOpamatorcst 8 OobIINX
wiaHetr. B mopsinke ynanenuss ot CoiHIIA OHA pAacloyiaraloTCs B TaKOM IOCIIENOBATEIbHOCTHU:
Mepxkypuii, Benepa, 3emiss, Mapc, FOnurep, Catyps, Ypan, Hentyn. Bokpyr Bcex miaHer, kpome
Mepxkypust u Berepsbl, 00pamarTcsi iX eCTeCTBEHHbIE cyTHUKH. CyIIecTByeT emié rpymnma MiaHeT-
KapJIMKOB. DTy Ipyliy cocTasistoT 5 mianet: Llepepa, IInyron, Xaymea, Makemake, Opuna. Macca
U pa3Mephl TUX IUIaHE 3HAYUTENIbHO MeHblle, yeM y Oomnbpmmx. Kpome mimaner Bokpyr ConHia
ABUXKYTCS Masible Tena COoIHEYHON CUCTEMBI. DTO aCTEPOMIbI, KOMETHI, METEOPHBIE TENA.

AtMocdepa 3emi — 3TO BHEIIHSIS ra3oBasi 00osouka. OHa HaYMHACTCS Y €€ MOBEPXHOCTU U
NPOCTUPAETCs B KOCMHMYECKOE MPOCTPAHCTBO MNPHUOIM3UTEIBHO Ha JIBE THICSYM KHUIOMETPOB.
ATtmocdepa umeeT Oonbloe 3KojJoruueckoe 3HayeHue. OHa 3allUIIAeT BCE YKUBbIE OPTraHU3MbI
3eMaM OT T'yOUTEJIBHOTO BIMSHUS KOCMUYECKHX M3Iy4eHHH M yJapOB METECOPUTOB, PETyIupyer
CE30HHbIE TEMIIepaTypHbIE KOJIeOaHusI.

3Bé3a61 BO Bcenennoii oObeIMHEHBI B THTAHTCKHE 3BE3AHBIC CHUCTEMBI, Ha3bIBACMBIC
rajaktukamu. ['amakTuka (WM MileuHBI MyTh) — 3TO 3BE37HAST CHCTEMA, B COCTaBE KOTOPOM
HaxoauTcs Hawe ConHIe.
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IIpeameTHbIe pe3y abTaThbl 0CBOCHHMS NPOrpaMmMmbl « Pu3ukay

BelltyckHMK Hay4uTCs:

— coOmomaTte mpaBuia O€30MAaCHOCTH M OXpaHbl Tpyda HpH pabore ¢ y4eOHBIM U
1abopaTopHBIM 000pYAOBaHHEM, B T.4. C Y4€TOM COOCTBEHHBIX OTPAaHMYEHUH, OOYCIOBIIEHHBIX
HapyIICHUEM CITyXa;

— TIOHUMATh CMBICI OCHOBHBIX (PU3MUECKUX TEPMHUHOB: (U3MYEecKoe Teno, (U3UIEcKoe
SBJICHUE, (U3NYECKas BEIMUMHA, €AUHUIIBI U3MEPEHHUS;

— pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXKHO PELIMTh MPHU MOMOIIM (U3UIECKUX METOJIOB;
aHAJIM3UPOBATh OTAEJIbHBIE STalbl MPOBEICHUS HUCCIEJOBAHUI U UHTEPIPETHPOBATH PE3YIbTaTh
HAOJIIOJCHUIN U OIBITOB;

— CTaBUTb OIBITHI IO UCCIEAOBAHUIO (PU3UUECKUX SBJICHUN WK (PU3MUECKUX CBOMCTB Ten 6e3
UCTIOJb30BAaHUSl TIPSAMBIX HM3MEpPEHHi; Mpu 3TOM (GOpPMYIHMpOBaTh MpolieMy/3afgady y4eOHOTro
AKCIIEPUMEHTa; coOUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOrO0 O0OpYIOBaHUS; MPOBOAMUTH OMNbBIT H
(bopMyIHpOBaTH BHIBOJIBI,

— TIOHUMATh POJIb SKCIIEPUMEHTA B MMOJIYU€HUN HAy4yHOU MH(bOpMalnu;

— TPOBOAMTH NPSMbIE M3MEpPEHHs (PU3MUYECKUX BEIMYHMH: BPEMsl, PacCTOSIHHE, Macca Tea,
00BEM, cuma, TeMieparypa, arMochepHoe JaBlieHHe, BIaXKHOCTh BO3AyXa, HAMPsDKEHUE, CUIa TOKa,
paavalMoHHbI (OH (C HUCIIOJIIB30BAHUEM JI03MMETpaA); MPH 3TOM BbIOMpATh ONTHUMAJIBHBIA CIOCOO
M3MEpEHUs U HCTIOIb30BaTh MPOCTEHIIINE METO bl OIIEHKU MOTPEIIHOCTEeNH N3MEPEHHIA;

— MPOBOANTH MCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKHUX BEIMYHMH C UCIIOIB30BAHUEM TPSMBIX
U3MEpEHUil: MpU OSTOM KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUpPOBATH pE3yJabTaThl MOJYUYEHHOM
3aBUCUMOCTH (PM3MYECKUX BEJIMYUH B BHUJE TAOJHIl M TPa(HKOB, MENaTh BHIBOABI MO pe3yJbTaTaM
UCCIIeIOBaHUS;

— TPOBOAWTH KOCBEHHBIE M3MEpPEHHS (PU3MUECKUX BEIMYUH: MPH BBITIOJHEHUH W3MEPEHUI
coOupaTh SKCHEPUMEHTANbHYIO YCTAHOBKY, CIEAys TMPEATOKEHHON HHCTPYKIUHM, BBIYUCIATH
3HAYEHUE BEJIMYMHBI U AHAIU3UPOBATh MOJIYYEHHBIE PE3YyJIbTaThl C YYETOM 3aJlaHHOW TOYHOCTH
U3MEPEHHUI;

— aHAJIM3MPOBATh CUTYAIlMH MPAKTUKO-OPHEHTUPOBAHHOTO XapakTepa, y3HaBaThb B HUX
MPOSIBIICHUE W3YUYEHHBIX (PU3UYECKUX SBICHUN WM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOUTHECS
3HAHUS I UX OOBSICHEHNS;

— MOHUMATh MPUHIUIIBI IEWCTBUS MAIlIMH, TPUOOPOB U TEXHUYECKHUX YCTPOUCTB, YCIOBUS UX
0€30MacHOr0 UCTOIb30BaHUS B TIOBCETHEBHOW KU3HU;

— CAMOCTOSITEJIFHO WJIU C MTIOMOIIIBIO YUUTEINS NCIOIb30BATh NP BHIOJHEHUN YUEOHBIX 3a/1a4
HAYYHO-TIOMYJISIPHYIO JINTEPATypy O (U3NYECKHUX SBICHUSX, CIPABOYHBIC MaTepHaibl, PECYpCHI
WNurepner.

Mexanuueckue senenus

BbInmyckHUK HAy4UTCS:

— pacrmo3HaBaTh MEXaHHYECKHE SIBJICHHS W OOBSCHATH HAa OCHOBE HWMEIOIIUXCS 3HAHHMA
OCHOBHBIE CBOICTBAa WJIM YCJOBHSI NMPOTEKAaHHs STHUX SBJICHUN: pPaBHOMEPHOE M HEPaBHOMEPHOE
JIBUKEHHE, DPAaBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEWHOE JBUKEHHE, OTHOCUTEIIbHOCTb
MEXaHUYECKOTO JIBWKEHMS, CBOOOJHOE MaJeHUE TeJ, PaBHOMEPHOE IBMKEHUE IO OKPYKHOCTH,
WMHEpLHMs, B3aHUMOJCHCTBHE TeJ, PEaKTUBHOE IBUKEHHE, Iepelraya JaBieHHUs TBEPABIMU TellaMH,
KHUJIKOCTSIMU U Ta3aMu, aTMoc(epHoe J1aBlIeHue, IIIaBaHue TeJl, PABHOBECHE TBEP/IBIX TEJ, UMEIOIIUX
3aKpEIUICHHYIO OCh BpallleHus, KojebaTelbHOe ABUKEHUE, PE30HAHC, BOJTHOBOE JIBIDKCHHE (3BYK);

— ONKCHIBaTh M3yYCHHbIC CBOWCTBA TEJI M MEXAaHWYECKHE SIBICHUS, UCIONb3Ys (pusnueckue
BEJIMYMHBI: yTh, IEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE, IIepro/1 00pallleHus, Macca Tela, MIIOTHOCTb
BEIIECTBA, CWiIa (cuja TSHKECTH, CHJIA YIPYrOCTH, CWJIA TPEHHs), JABJICHUE, HMIIYJIbC TeJa,
KMHETUYecKasi SHeprus, MOTeHIMabHAs SHEPTUs, MeXaHndeckas paboTa, MexaHn4eckasi MOIIHOCTb,
KIIZI mpu coBepiieHur pabOThI ¢ HCIOJIB30BAHUEM MPOCTOTO MEXaHU3Ma, CUJIa TPEHHUS, aMIUIUTYAA,
Mepuoj M YacToTa KoJieOaHWH, JJIMHA BOJHBI U CKOPOCTb €€ paclpoCTpaHEHUs; NMPU OMNUCAHUU
NPaBUIBHO TPAKTOBATH (PU3MUYECKHI CMBICT MCIIOJIB3YEMbIX BEJITMUWH, UX 0003HAYCHHS W €JUHMIIBI
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WU3MEpEeHUs, HaXOAuTh (POPMYINBI, CBS3BIBAIONINE IaHHYIO (U3UYECKYIO0 BEIUYUHY C JIPYTHMH
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3UUECKON BEITMUNHEI;

— aHaJIM3UpOBaTh CBOMCTBA TE€J, MEXAHUYECKUE SBJICHHUA MW MPOLECCHI, HCIOIb3Ys
¢dbu3znyeckue 3aKOHbI: 3aKOH COXPAHEHHsS] SHEPruu, 3aKOH BCEMHUPHOIO TATOTEHUS, MPUHIIMII
cymnepno3unuu cui (HaxoxxaeHue paBHoxeilicTByromen cwibl), I, I u III 3akonsr HeroToHA, 3aK0H
COXpaHEHHUs HUMITyJbca, 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumena; MpU 3TOM pas3ianvaTh
CJIOBECHYIO (DOPMYTHPOBKY 3aKOHA M €70 MATEMaTUYECKOE BBIPAKEHUE,

— pa3nauyaTh OCHOBHBIE MPHU3HAKU M3YYEHHBIX (PU3MUECKUX MOJENe: MaTepuaabHas TOUKa,
MHEpLUaabHas CUCTEMA OTCYETA,

— pemiath 3aqauyM, HCMONb3yd (U3NYECKHE 3aKOHBI (3aKOH COXpaHEHHs] SHEPrHH, 3aKOH
BCEMHUPHOI'O TArOTeHUs, npuHuun cynepnosuuuu cui, I, II w III 3axkonel HeroTona, 3akoH
COXpaHEeHUs uMIyjbca, 3aKoH ['yka, 3akoH [lackans, 3akoH Apxumena) u GOpMyIibl, CBSI3bIBAOIINE
¢dbusznueckue BENMYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca Tejia, IUIOTHOCTh BEIECTBa, CHUIIA,
NaBJICHHUE, UMITYJIbC TeJla, KWHETHUECKasi SHEPTusl, MOTEHIMalIbHAs YHEPrus, MeXaHHueckasi padora,
MexaHuueckass MomrHocTh, KIIJ[ mpocTtoro mMexanusma, CUiia TPEHHS CKOJIBXKEHHS, K03 UIIUEHT
TPEeHHUsI, aMIUTUTY/a, IePUOJl U YacToTa KoeOaHuH, AJTMHA BOJHBI M CKOPOCTh €€ pacIpOCTpaHeHus):
HA OCHOBE aHamu3a YCIOBHUS 3a/ladydl 3allMChIBaTh KPATKOE YCJIOBUE, BBIICIATh (DU3UUECKHE
BEJIMYMHBI, 3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE JIJIsl €€ pellleHus, MPOBOJIUTH PACUEThl U OIEHUBATh
peaIbHOCTh MOJYYEHHOTO 3HAUYCHUS (PU3MUECKON BETUUUHBI.

Tennosvie senenus

BelntyckHMK Hay4uTCs:

— pacro3HaBaTh TEIUIOBBIE SIBJICHUS M OOBSICHATH Ha 0a3ze MMEIOLUXCS 3HAHWM OCHOBHBIE
CBOWCTBA WJIM YCJIOBUSI TMPOTEKAHWS JTHUX SIBICHUU: AUQQy3usi, U3MEHEHHEe 00bEéMa Ten Tpu
HarpeBaHuu (OXJIAXJEHUHU), OOJbIIasi CXKUMAEMOCTh Ta30B, Mallas COKMMaeMOCTb KHJIKOCTEH H
TBEPABIX TEJN; TEIUIOBOE PABHOBECHE, HMCIAPEHHE, KOHACHCALMs, IUIABIEHUE, KPUCTAILIA3ALUS,
KWIEHUE, BIAXXHOCTh BO3[yXa, pa3HYHbIe CHOCOOBI Teruionepenayn (TerIonpOBOAHOCTS,
KOHBEKIIWS, U3JTYUEHUE), arperaTHbIe COCTOSIHUS BEIIECTBA, MOTJIOIMICHUE YHEPTUU TPU UCTIAPECHUU
KUJAKOCTU U BbIIEIICEHHE €€ MpU KOHACHCAUU Mapa, 3aBUCUMOCTb TEMIIEpaTypbl KUIEHHUS OT
JABIICHUS;

— OMHCHIBATh HM3YyUEHHBIC CBOWCTBA TEN W TEIUIOBBIC SIBICHHUS, HWCIONB3Ys (U3NYECKUE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPTHsl, TEMIEpaTypa, yAelibHas TEIIOEMKOCTh
BEIIECTBA, yAeNbHas TEIJIoTa IUIaBJICHUs, yaelIbHas TeIIoTa MapooOpa3oBaHus, yAelbHas TEIIoTa
CropaHus TOIUIMBA, KOA((HUIIMEHT TMOJE3HOTO JEWCTBHS TEIUIOBOTO JIBUTATENs; TMPH OMHCAHUHU
MPABUJIBHO TPAKTOBATh (DU3MUECKHI CMBICT HCIOIB3YEMbIX BEIMYMH, UX 0003HAYCHUS U €AMHMIIBI
W3MEPCHUS, HAXOAUTh (POPMYJIBI, CBS3BIBAIONINE MaHHYIO (U3UYECKYI0 BEIWYUHY C APYTHMH
BEJTMYMHAMU, BBIYUCIIATH 3HAUYCHUE (PUINYCCKON BETNUHHBI;

— aHaJM3UpPOBATh CBOMCTBA TEJ, TEIUJIOBBIE SBJIEHUA W MPOILECCHI, HCMOJb3ys OCHOBHBIC
MI0JI0’KEHUSI AaTOMHO-MOJIEKYJIIPHOIO YUYEHHS O CTPOCHUU BEILIECTBA U 3aKOH COXPaHEHUs DHEPTHH;

— pa3au4aTh OCHOBHBIC TPU3HAKA HW3YYEHHBIX (U3UYECKUX MOJIeNIed CTPOCHHUs Ta30B,
YKUJKOCTEN U TBEPJBIX TEII,

— MPUBOJUTH MPUMEPHI MPAKTUUECKOTO HCIOJIb30BaHUS (PU3NYECKUX 3HAHUN O TEIUIOBBIX
SIBJICHUSIX;

— pelarth 3a1add, HMCHOJIb3ys 3aKOH COXPAaHEHUs JHEPrud B TEIUIOBBIX IPOLECCAX H
(dbopMyIibl, CBsI3bIBAIONIME (PU3NYECKUE BEIMYMHBI (KOJIMYECTBO TEIUIOTHI, TeMIepaTypa, yAelbHas
TEIUIOEMKOCTh BEIIECTBA, yIelbHAs TEIUIOTa IUIABJICHUS, YJelbHas TeIUloTa Mapoo0pa3oBaHMs,
yAenbHasl TEIIOTa CrOpaHUs TOIUIMBA, KOA(M(UIIMEHT MOJIE3HOTO EUCTBUS TEIUIOBOTO JBUTATEIs):
HAa OCHOBE aHaju3a YCJIOBHUS 3a/ladyd 3allMChiBaThb KPAaTKOE YCJIOBUE, BBLICIATH (DU3MUECKHE
BEJIMYMHBI, 3aKOHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl €€ pPelIeHUs, IPOBOJIUTh PACUETHl M OI[CHUBATH
PEeaNbHOCTH MOTYYEHHOTO 3HaYeHHS (PU3NUECKON BETUUHHBI.

Onekmpuueckue u MacHumHbwle s671eHUs

BbinyCKHUK Hay4dnuTCs:
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— pacrmo3HaBaTh AJIEKTPOMATHUTHBIC SBJICHUS U OOBACHATH HA OCHOBE MMEIOIIUXCS 3HAHUN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHUSI MPOTEKAHUS 3TUX SIBICHMI: 3JIEKTpU3AlLUs TEJ, B3aUMOJICUCTBUE
3apsiJIOB, MIEKTPUUECKUHN TOK U €ro ACHCTBUS (TEIIOBOE, XUMHUECKOE, MArHUTHOE), B3aUMOJICHCTBUE
MarHuTOB, 3JIEKTPOMAarHuTHasl UHAYKIUS, IEMCTBUE MAarHUTHOIO I10JIS HA MPOBOJHHUK C TOKOM U Ha
JBIXKYILLYIOCS 3apSKEHHYIO YaCTHUIY, JEMCTBHE AJEKTPUYECKOrO IOJs Ha 3aPSKEHHYH0 YacTHULLY,
AJIEKTPOMATHUTHBIE BOJIHBI, MPSAMOJUHEHHOE PACTIPOCTPAHEHUE CBETA, OTPAXKEHUE U MPEITOMIICHUE
CBETa, IMCIEPCUS CBETA;

— COCTaBJISITh CXEMbI DJIEKTPUYECKHX LENed C IOCIEeA0BATENbHBIM M I1apaJulesIbHBIM
COCIMHEHUEM DJIEMEHTOB, pa3linyasl YCIOBHbIE O003HAYCHHsS SJIEMEHTOB JJIEKTPUYECKHX IIeTIeH
(MCTOYHUK TOKa, K04, PE3UCTOP, PEOCTaT, TaMIIOUKa, aMIIEPMETP, BOJIBTMET));

— HUCIOJIb30BaTh ONTHYECKUE CXEMbI JUJIsl MOCTPOCHUS M300paK€HUM B IUIOCKOM 3€pKalie U
cobuparomie JTMH3e;

— ONMUCHIBaThb H3YYEHHBIE CBOMCTBA TEJI W DJJIEKTPOMArHUTHBIC SIBICHUS, MCIOJb3YS
¢dbusznyeckue BETUYMHBI: JJEKTPUUECKUW 3apsl, CHJIA TOKa, »JJEKTPUYECKOE HaIlpsiKeHHe,
ANEKTPUIECKOE COMPOTUBIICHHE, YEIHHOE COMPOTHBIICHUE BEIIeCTBa, paboTa SNMEKTPUIECKOTO OIS,
MOIIIHOCTh TOKa, (DOKYCHOE PACCTOSHHE M ONTHYECKasl CHJIa JIMH3BI, CKOPOCTh JIEKTPOMATHUTHBIX
BOJIH, JUTMHA BOJHBI M YAaCTOTa CBETA; MPH OMUCAHUH BEPHO TPAKTOBATH (U3MUYECKUN CMBICIT
UCIIONIb3YEMBIX BEJIMYMH, HUX OOO3HAUEHHMS M EIUHHUIBI HM3MEPEeHHs; HaXOAUTh (HOpPMYIHI,
CBSI3BIBAIOIINE JIAHHYIO (U3NYCCKYIO BEIMYUHY C JIPYTUMU BETHUNHAMHU.

— AHAJIU3UPOBATH CBOMCTBA TEJ, 3JEKTPOMArHUTHBIC SIBJICHUS M IPOLIECCHI, HCIOIb3YS
(du3HUYeCKre 3aKOHBI: 3aKOH COXPAaHEHHUS JIJIEKTPUUIECKOTO 3apsa, 3akoH Owma s ydacTka IIeTH,
3akoH [[xoynsa-JIeHna, 3aKk0H NMPSAMOJIMHEHHOrO paclpOCTPAHEHUs CBETA, 3aKOH OTPAKEHMs CBETA,
3aKOH TIPEJIOMJICHUS] CBETa; IPU ITOM pa3iinyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTHYECKOE BbIpaKEHUE.

— TPUBOAWTH TMPUMEPHI TMPAKTHUYECKOTO HCIOJIb30BAaHUS  (DU3MYECKUX 3HAHUA O
3JIEKTPOMATrHUTHBIX SIBICHUSX;

— pemaTth 3aJa4M, UCIOJIB3Ys (hM3MUeCKHe 3aKOHBI (3akoH OMa JUIsl y4acTKa ICTH, 3aKOH
Jlxoyns-JIeHna, 3aKoH MPSMOJIMHENHOTO pacpoOCTPAaHEHHUs CBETA, 3aKOH OTPA)KEHUsl CBETA, 3aKOH
MIPEJIOMJICHUS CBETa) B (DOPMYITBI, CBSA3BIBAIONINE (PU3NICCKUE BEIIMINHBI (CHIIA TOKA, SJICKTPUICCKOE
HAMpPsDKEHUE, DJEKTPUYECKOe COIMPOTUBICHHUE, YAENbHOE COMPOTUBICHHME BEIECTBa, padora
AIEKTPUYECKOTO TOJIsI, MOIIIHOCTh TOKA, POKYCHOE PACCTOSTHUE U ONTUYECKAsl CHJIA JIMH3BI, CKOPOCTh
ANEKTPOMATHUTHBIX BOJH, JJMHA BOJHBI M YacTOTa CBeTa, (QOpMyJbl pacyeTa AIEKTPUYECKOTO
COTIPOTHUBJICHUS TIPU TMOCEAOBATEIIFHOM W TApaJUICIbHOM COCIMHEHHUH MPOBOJIHUKOB): HA OCHOBE
aHaJIM3a YCIIOBUS 3aJ]a4M 3aMHChIBATh KPATKOE YCIOBHE, BBIIETATh (PU3NUECKUE BEITMUUHBI, 3aKOHBI U
dbopmynel, HEOOXOAUMBIE Il €€ pelIeHUs, MPOBOJUTH pacdyeThl M OILICGHHWBATh pPEaJTbHOCTH
MOJIYYEHHOTO 3HA4YCHUS (PU3NYECKON BETHUUHBIL.

Keanmosvie sagnenus

BoinyckHMK Hay4HTCS:

— pacro3HaBaTh KBAHTOBBIC SIBIICHUS U OOBSICHATH HA OCHOBE MMEIOIINXCS 3HAHU OCHOBHBIE
CBOWMCTBA MWJIM YCIIOBUS TPOTEKAaHUs OTUX SBJICHUW: €CTECTBEHHAas W HCKYCCTBEHHas
PaAMOaKTUBHOCTb, 0-, - U Y-U31y4eHHsI, BOSHUKHOBEHHE JTMHEHYATOr0 CIIEKTpa U3IYUCHHS aToMa;

— ONUCHIBATH U3YUYEHHBIC KBAHTOBBIC SIBJICHUSI, UCIIONB3Ys (PU3UYECKHE BETUYUHBI: MACCOBOE
YHCIIO0, 3apsJ0BOE YHCIIO, NEpUOJ Mojypachajaa, SHeprus (OTOHOB; MPU OMUCAHUHU IPABHIIBHO
TPAKTOBATh (DU3MUECKHI CMBICI MCTIOIB3YEMbIX BEIIMYMH, UX 0003HAUCHUS M €IMHULIBI U3MEPEHUS;
HaXOJUTh (POPMYIbI, CBS3bIBAIOLINE JAaHHYIO (DU3MYECKYI0 BEIMYMHY C APYTMMH BeJIMYHMHAMU,
BBIUUCIIATH 3HAUCHHUE (DU3MUECKON BEITMUUHBL;

— aHAJIM3UPOBATh KBAHTOBBIE SBJICHUS, UCTOIb3Ys (PU3UUECKHE 3aKOHBI M MOCTYNIATHI: 3aKOH
COXPAHEHUS DHEPIUM, 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsla, 3aKOH COXPAaHEHHs MaCCOBOTO
YHUCJIAa, 3aKOHOMEPHOCTH HU3JIYyYE€HMS U TOTJIOIIEHHS CBETa aTOMOM, IIPU 3TOM Pa3andaTh CIOBECHYIO
(bOpMyIHUPOBKY 3aKOHA U €T0 MAaTEMAaTHYECKOE BHIPAKEHUE;

— pa3nuuyaTth OCHOBHBIE MNPU3HAKHM IUIAHETAPHOM MOJEIH aTOMa, HYKJIOHHOW MOJENH
aTOMHOTO Spa;
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— TPUBOJMTH MNPUMEPHl MPOSIBICHUA B MNPUPOAE M MPAKTHUECKOTO MCIOJIb30BaHUS
PaIOAKTUBHOCTH, SIEPHBIX U TEPMOSJEPHBIX PEAKIUM, CIEKTPAIBHOTO AaHAJIN3A.

HpeI[MeTHLIe PE3YyJbTAThI 10 TCMATUYCCKUM paB,[[eJIaM/MOILy.HSIM UACHTUYHBI TCM, KOTOPBIC
npeacrasieHbl Bo @I'OC OO0, ogHako UX paclpeiesieHHe Mo KiaccaM OCYIIECTBIAECTCSA ¢ YYETOM
nepepacrpeesieHus: MPOrpaMMHOTO MaTepualia 1o rojam o0y4eHHs B CBS3H IPOJIOHTALlUE CPOKOB
noxyueHus oopaszosanus mo AOOIT OOO (Bapuant 1.2 n 2.2.2).
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