PE3VJIbTATBI OCHOBEHUA KYPCA

BpInyCKHUK HAy4YHMTCH:

e coO0/1aTh MpaBuiia 0€30MACHOCTU M OXpaHbl TpyJa Mpu paboTe ¢ y4eOHbIM U
71a60paTOPHBIM 000PYAOBAHUEM;

® [IOHMMAaTh CMBICI OCHOBHBIX (U3MYECKHMX TEPMHHOB: (PHU3UYECKOE TEO,
¢usnueckoe siBieHue, puzndeckas BeIUUMHA, SAMHUIIBI U3MEPEHHUS;

® pacrnio3HaBaTh MPOOJEMbI, KOTOPbIE MOXKHO PEIIUTh MPU MOMOIIU (PU3UYECKUX
METOJIOB;  AHAJIM3UPOBATh  OTIEIbHBIE  ATambl  MPOBEACHUS  MCCIEJOBAaHUU U
UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U ONBITOB;

® CTaBUTH OMBITHI MO HCCIAEAOBAHUIO (PU3MUECKUX SBICHUN WU (PU3MUECKHUX
CBOMCTB Ten 0€3 HCIONb30BAHUSA NPSIMBIX H3MEPEHMI; TpU 3TOM (POPMYIHPOBATH
npoOieMy/3agady y4eOHOro HSKCIIEPUMEHTa; COOMpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO
000pyAOBaHUs; TPOBOJUTH OMBIT U (POPMYIUPOBATH BHIBOIBI.

[Ipumeuanne. I[lpu  mpoBeneHMM  UcCCNEOBaHUS  (PU3UYECKUX  SIBICHHIM
U3MEpUTEIIbHbIE MPUOOPHI HCIOIB3YIOTCS JIUIIb KaK JAaTYMKA WU3MEpPEeHUs (PU3NYECKHUX
BEJIMYMH. 3aITUCU TTOKA3aHUI MPSMBIX U3MEPEHUM B 3TOM CiIydae He TpeOyeTcs.

® [TOHUMATh POJIb HIKCIIEPUMEHTA B MIOJyYCHUH Hay9HOU UH(OpMAIIHH;

® IIPOBOJUTH MpPSMbIE HM3MEPEHUS (PU3NYECKUX BEJIMYMH: BPEMS, PACCTOSHUE,
Macca Teia, o0beM, cuja, TeMmIeparypa, atMochepHoe MaBJICHHE, BIAKHOCTh BO3NyXa,
HanpsDKEHHWE, CHJIa TOKa; MPU STOM BBIOMPATh ONTUMAIBHBINA CIMOCOO H3MEPEHHS U
MCIOJIb30BaTh MTPOCTEUIIINE METOIbI OLIEHKH ITOTPEITHOCTEN N3MEPECHU M.

® IPOBOJUTH  WCCIENOBAHHE  3aBUCUMOCTEH  (U3MUECKMX  BEIUYUH  C
UCIIOJIb30BAHUEM  MPSMBIX HW3MEPEHUH: TpU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(uKCcUpOBaTh pe3yNbTaThl MOJIYYECHHOW 3aBUCUMOCTH (U3MUECKUX BEJIMYMH B BUJE
TaOJIuUI] ¥ TpaUKOB, J1e7aTh BEIBOJIBI 110 pE3yJIbTaTaM MCCIIEIOBAHMS;

® IIPOBOJUTH KOCBEHHBIE HM3MEPEHUS (PUINYECKUX BEJIUYMH: MPU BHIIOJHECHUH
U3MEpPeHU coOupaTh HKCHEPUMEHTANbHYIO YCTAaHOBKY, CieIys MpelJIOKEHHON
WHCTPYKIIMH, BEIYUCIISITh 3HAYEHNUE BEJIUYMHBI U AaHAIM3UPOBATh MOJYYEHHBIE PE3YIbTAThI
C YYETOM 3aJJaHHOW TOYHOCTH U3MEPEHHUI;

® AHAJIU3UPOBATh CUTyallMd MPAKTHUKO-OPUEHTUPOBAHHOTO XapaKTepa, y3HaBaTh B
HUX TMPOSBICHNE U3YYECHHBIX (PU3MUECKUX SBICHUM MU 3aKOHOMEPHOCTEW U MPUMEHSIThH
UMEIOIINECs 3HAHUS 17151 UX OOBSICHEHHUS;

® [OHUMATh NPUHIUIIBI ACHCTBUS MAaIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
YCIJIOBUS X 0€301aCHOTO MCIOJIb30BAHMS B IOBCEIHEBHOM )KU3HU;

® UCIIOJIb30BaTh IPU  BBIIOJHEHWHM YYEOHBIX 3aJad  HAyYHO-TOIYJISPHYIO
JUTEPATYPY O PU3NYECKUX SIBICHUSX, CIIPABOYHBIE MaTepHUalbl, pecypchl IHTepHET.

BbInyCKHMK MOJYYHT BO3MOKHOCTh HAYYHTHCH:

® OCO3HaBaTh LIEHHOCTh HAyYHBIX HCCJIEIOBAHHUW, pOJIb (PU3UKU B PaCLIMPEHUU



MpeACTaBICHUN 00 OKPYKAIOIIEM MUPE U €€ BKJIA]] B YIYUIIICHUE KaueCTBA KU3HHU;

¢ HCIIOJBb30BaTh IIPUCMBI ITOCTPOCHUA (1)H31/I‘-ICCKI/IX MO,Z[CJ'IGI\/'I, IIOMCKa H



GOpMYITHUPOBKU JOKA3aTENbCTB BBIIBUHYTHIX TUIOTE3 W TEOPETHUYECKUX BBIBOJIOB Ha
OCHOBE AMITUPUUYECKH YCTAaHOBJIECHHBIX (haKTOB;

® CpaBHMBAaTb TOYHOCTh HM3MEpPEHHS (PU3MYECKUX BEIUYMH MO BEIMYMHE HX
OTHOCHUTEJIBHOM MOTPEIIHOCTH MPU MPOBEACHUH NPSIMBIX U3MEPECHUN;

® CaMOCTOAITEJIbHO TPOBOJIUTh KOCBEHHBICE U3MEPEHHS] M  HCCIIEIOBaHUA
(bU3UYECKUX BEJIMYHMH C MCIOJIb30BAHUEM Pa3IMYHBIX CIIOCOO0B M3MEPEHUS (PU3HMUECKUX
BEJINYMH, BHIOMPATh CPEACTBA U3MEPEHUS C YYETOM HEOOXOJMMON TOYHOCTH U3MEPEHUH,
000CHOBBIBaTh BBIOOp ClOcO0a UW3MEPEHUs, aJICKBAaTHOIO TIOCTABJICHHOW 3ajaaue,
MIPOBOJUTH OLIEHKY JIOCTOBEPHOCTH MOJYUYEHHBIX PE3YJIbTATOB;

® BOCIPUHUMATH UHGOPMAIIUIO (PUBHUECKOTO COJACPKAHMS B HAYYHO-TIOMYJISIPHOMN
JTUTEpaType U CpPEeACTBAX MAcCOBOM MHGOpPMAIUM, KPUTHUUYECKU OIICHUBATH MOJYYCHHYIO
uH(OpMaIINIO, aHATTU3UPYS €€ COJIepKaHue U JIaHHbIe 00 UCTOYHUKE WH(OpMAIINH;

® CO3/1aBaTh COOCTBEHHBIC NHUCHMEHHBIE U YCTHBIE COOOIICHHS O (UIUUYECKUX
SBJICHUSX HAa OCHOBE HECKOJIBKMX HWCTOYHMKOB HWH(OOpPMAIMKM,  COMPOBOXKIAThH
BBICTYTUJICHUE TIPE3CHTAIIUEH, YIUTHIBAs OCOOCHHOCTH ayIMTOPUU CBEPCTHUKOB.

MexaHuyecKkue siBJICHH S

BhInyCKHUK HAYYHMTCH:

® paclio3HaBaThb MEXAHUYECKHUE SIBJICHUS M OOBSCHATH HAa OCHOBE HMEIOIIUXCS
3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS IIPOTEKAHUS OTUX SIBJICHUMN: PaBHOMEpPHOE U
HEPAaBHOMEPHOE [BUKCHHME, PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHENHOE
JIBUKEHUE, OTHOCHTEIILHOCTh MEXaHMYECKOTO JBIKEHHS, CBOOOJHOE TajJeHHe Ted,
PaBHOMEpPHOE ABMKEHUE 110 OKPYXHOCTH, MHEPLUS, B3aUMOJECHCTBUE TEJ, PEAKTUBHOE
IBUKEHUE, Tepeava JaBiIeHUs TBEPIbIMHU TEJIaMu, KUJIKOCTIMU U razamMu, aTMocpepHoe
NaBJICHUE, IUIABAHUE TEJI, PABHOBECHUE TBEPABIX TEJ, UMEIOLIMX 3aKPEIUICHHYIO OCh
BpallleHus, KoJiebaTebHOE JBUKEHUE, PE30HAHC, BOIHOBOE JIBIDKCHHE (3BYK);

® OINKCBHIBATh M3YyYECHHBIE CBOMCTBA TEJI W MEXaHUYECKHUE SIBICHUS, HCIIOJIb3Ys
¢usznueckre BEITUYUHBI: MyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, TIEPHO] OOpalleHHs,
Macca Teja, IJIOTHOCTh BEIIECTBA, cuila (CHiia TSAXKECTH, CHIIa YIPYTOCTH, CUiia TPEHHS),
NABJIICHUE, HMIIYJIbC TeJjla, KWUHETHUYEeCKas DJHEpPrus, IOTCHUHWAJIbHAs  JHEPrus,
MeXaHW4yeckass pabora, MexaHudeckas wmomrHocTh, KIIJ[ mpu coBepmieHun paboThl €
HCIOJIb30BAHUEM IIPOCTOIO0 MEXaHW3Ma, CWJIA TPEHUs, aMIUIMTYAa, MEPUOJ U 4acToTa
KoJeOaHuii, JUTMHA BOJHBI M CKOPOCTh €€ PACIpPOCTPAHEHUS; MPH OMUCAHUU TPABHIHHO
TPaKkTOBaTh (PU3UYECKHUII CMBICH HCIOJIb3YEMbIX BEIMYUH, UX O0O3HAUEHUS U €IHHUIIBI
W3MEpPEHUs, HaxOMuTh (OPMYJbI, CBS3BIBAIONIME JAaHHYIO (PU3UYECKYI0 BEIUYUHY C
JIPYTHUMH BEJIMYMHAMH, BBIYUCISITH 3HAUCHUE (DU3UUECKON BEITHMYNHEI;

® AaHAJIM3UPOBATH CBOMCTBA TEJ, MEXAHWYECKUE SBJICHUS U MPOLIECCHI, UCIOIB3YS
(du3MYecKue 3aKOHBI: 3aKOH COXPaHEHUsI SHEPruu, 3aKOH BCEMUPHOTO TATOTECHHUS,
MPUHIKII CYNEPHO3ULIUN CUJI (HaxoXKaeHue paBHojaeucTBytomen cuibl), I, I u 11l 3akoHbI
HproTtoHa, 3aK0H coxpaHeHus UMITyJbca, 3ak0oH ['yka, 3akoH Ilackans, 3akoH Apxumena;
IIPU 3TOM Pa3JInyaTh CJIOBECHYIO (POPMYIUPOBKY 3aKOHA M €0 MAaTEMaTUYECKOE



BBIPAXKEHUE;

® pa3iuyaTh OCHOBHbIE TMPU3HAKM  HM3YYEHHBIX  (PU3MUECKUX  MOJEIICH:
MartepualbHas TOUKa, MHEpIMadbHasi CUCTEMA OTCUETa;

e pemiaTh 3aJa4yM, UCMOJB3Yys (pU3MUecKue 3aKOHbI (3aKOH COXPAHEHHS SHEPIuw,
3aKOH BCEMUPHOTO TATOTEHUS, NpuHIUN cyneprnosuuuu cui, I, I u Il 3akonsr HeroToHA,
3aKOH COXpaHEHUsi HUMITyJibca, 3akoH ['yka, 3akon I[lackams, 3akoH Apxumena) u
(dopMyIbl, cBsA3bIBatOUIME (U3MYECKUE BEJIWYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca
Teja, TIOTHOCTh BEIECTBa, CWJIA, JABJIEHWE, UMITYJbC Tejla, KUHETUYeCKash HHEeprus,
MOTEHIIMANIbHAsT JHEPrusi, MexaHudeckas pabora, MexaHWuyeckas MOIIHOCTh, KIIJI
IPOCTOT0 MEXaHHW3Ma, CHUJIa TPEHUS CKOJBXEHUS, KOIPQOUIMEHT TPEeHHs, aMIUIUTY/a,
NEePUOJI M 4acTOTa KOJIeOaHU, IJIMHA BOJIHBI U CKOPOCTh €€ PacIpOCTPaHEHHs ): HA OCHOBE
aHajgu3a YCJIOBHUS 3aJayd 3alKChiBaTh KpPAaTKOE YCIOBUE, BBIICIATh (PuU3MUECcKue
BEJIMYUHBI, 3aKOHBI U (POPMYJIbI, HEOOXOUMBIC JJI €€ PEelIeHUs, TPOBOJIUTh PACUYEThl U
OIICHUBATh PEAIbHOCTD MOJYYCHHOTO 3HAYCHUS (PU3UUECKON BETMYMHBI.

BhInyCKHMK MOJYYHT BO3MOKHOCTh HAYYUThCSI:

® UCNONBL3068AMb 3HAHUA O MEXAHUYECKUX ABIEHUAX 8 NOBCEOHEGHOU MHCUZHU OJif
obecneuenus 6Oe3onacHocmu npu  obpawjeHuu ¢ HpuOOpPaMU U  MEXHUYeCKUMU
ycmpoucmeamu, OJisl  COXPAHeHUsi 300p08bsi U COON0OeHUsT HOPM  IKOJLOSUUECKO20
nogedeHus 68 okpycarowell cpede;, NPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCNOIb308AHUS
Qu3uyeckux 3HAHUNL O MEeXAHUYECKUX SABNeHUAX U QuU3U4YecKux 3aKOHAX, Npumepbvl
UCNONIL30BAHUSL  80300HOBIAEMBIX UCMOYHUKOE DHEPIUU; IKOJIO2UUECKUX NOCIe0CmEull
UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCNG,

® paziuuamov epaHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOH08, NOHUMAMb 8Ce0OuUL
xapaxmep QyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUS MeXAHUYEeCKOU SHepeUl, 3aKOH
COXpaHeHUsi  UMRYIbCd, 3AKOH — BCEMUPHO20 — MA2OMEHUA) U 02PAHUYEHHOCMb
UCNONIL30BAHUS YACMHBIX 3aKOHO8 (3akoH I'yka, Apxumeoda u op.),

® HAXOOUMb  AO0EKBAMHYIO  NPEONONCeHHOU  3adave  U3UUECKYI0  MOOelb,
paspewiams npodiemMy Kak Ha 0OCHO8e UMeIOWUXCsL 3HAHUL N0 MeXAHUKe C UCNONb308AHUEM
Mamemamu4ecko20 annapama, max u npu NOMOouwju Memooo8 OYeHKU.

TennoBbie siBJIeHUS

BpInycKHMK HAy4YUTCH:

® pacliO3HAaBaTh TEIUIOBBIE SIBIICHUS U OOBSCHATh Ha 0a3ze MMEIIIHUXCS 3HAHUUN
OCHOBHBIE CBOWMCTBAa WJIHM YCJOBHUSI TPOTEKAHWs JTUX SBIEHUN: Auddy3us, u3MEHCHUE
o0beMa Tel TpH HarpeBaHWM (OXJIAXKICHWM), OONbIIas CXKUMAEMOCTh Ta30B, Maas
CXKUMAEeMOCTh KUJKOCTEM W TBEPABIX TEJI; TEIJIOBOE pABHOBECHE, HCHApEHUE,
KOHJICHCAIUsl, TUIaBJICHUE, KPUCTAJUIM3alUs, KUIEHUE, BJIA)KHOCTh BO3/lyXa, pPa3iUyHbIE
crocoObl  Teruionepenaun (TErIONPOBOJHOCTh, KOHBEKIHUS, W3JIYyYEHUE), arperatHbie
COCTOSIHUSI BEIIIECTBA, MOIJIOIIEHUE YHEPTUU MPU UCIAPEHUH KUIAKOCTU U BBIICIICHUE €€
MIpU KOHJICHCAILINMY T1apa, 3aBUCUMOCTb TEMIEPATYPhl KUTICHUS OT JIaBJICHUS;

® OINUCHIBAaTh M3YYEHHBIE CBOMCTBA TEM U TEIJIOBBIE SIBIICHUS, HCIOIb3Ys



¢uznueckre BETUYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS OJHEPTHUs, TEMIIEpaTypa,
yaelbHas TEIUIOEMKOCTh BEIECTBA, yJACNIbHAs TEIUIOTAa TUIABJICHUS, YACIbHAs TEIUIOTa
mapooOpa3oBaHus, yHedbHAs TEIJIOTa CTOPAaHMs TOIUIMBA, KOA((HUIIMEHT TMOJIE3HOTO
JEUCTBUSL TETUIOBOTO JBHUTATENS; MPH ONMWUCAHWU TIPABWJIBHO TPAKTOBATh (PU3WUYCCKUN
CMBICIT HCTIOJB3YEMbIX BEIUYMH, WX O0O3HAYCHHUS W CIWHUIBI M3MEPCHHS, HAXOJHTh
(OpMyIIBI, CBS3BIBAIONINE TAHHYIO (PU3NUYECKYI0 BEIMYUHY C JIPYTUMH BEIIMYHUHAMH,
BBIYHCIISATH 3HAYCHUE (PU3NUECKON BETUIMHBL,

® aHAJIM3WPOBATh CBOWCTBA TEJ, TEIUIOBBIC SBJICHUS M MPOIECCHI, HCIOIB3YS
OCHOBHBIE TIOJIOKCHHUS aTOMHO-MOJICKYJISIPHOTO YYCHHSI O CTPOCHHHU BEIISCTBA U 3aKOH
COXpaHCHUS DHEPTUU;

® pa3aMYaTh OCHOBHBIC IMPU3HAKKW HU3YYCHHBIX (PU3MUYCCKHX MOJCIICH CTPOCHUS
ra3oB, KHUJIKOCTCH M TBEPJIbIX TEIT,

® IPUBOJUTH INMPUMEPHI MPAKTUYECKOTO HCIIOJIB30BaHUS (U3UYECCKUX 3HAHUH O
TEIUIOBBIX SIBJICHUSX;

e pelIaTh 3a7a4d, UCIIONIB3YS 3aKOH COXPAHCHHS DHEPTUHU B TEIIOBBIX MPOIIECCaX U
(dopMyIIbI, CBS3BIBAIONIUE (DU3UYCCKHUE BEIMYMHBI (KOJMYECTBO TEILIOTHI, TEMIIEpaTypa,
yleabHas TEIJIOEMKOCTh BEIIECTBA, yJelbHAs TEIIOTa IUIABJICHUS, yJelbHAs TEIIOTa
napooOpa3oBaHMs, yJelbHAs TEIUIOTa CrOpaHUsS TOIUIMBA, KOA(POUIIMEHT TOJIE3HOTO
JEWCTBHSI TETUIOBOTO JIBUTATEJNs): Ha OCHOBE aHaju3a YCJIOBHUS 3aJlaud 3alUChIBATh
KpPaTKOE YCJIOBHUE, BBIACIATH (U3UUYECKHUE BEIUYHHBI, 3aKOHBI U (POPMYJIbI, HEOOXOIUMBIC
JUISL €€ PEIICHHS, TPOBOJANTH PacyeThl U OIICHUBATh PEalbHOCTH MOJIYYCHHOTO 3HAYCHUS
(br3UYeCKON BEJTMUHHBI.

BhInyCKHMK MOJYYHT BO3MOKHOCTh HAYYUThCSI:

® UCNOBL308AMb 3HAHUSL O MENJIOBbIX SGIEHUAX 6 MNOBCEOHEGHOU JHCU3HU OIS
obecneuenus OeszonacHocmu npu  obpaweHuu ¢ npubopamu U - MexHUYecKuUMu
yempoticmeamu, 01  COXPAHeHUsT 300P08bs U  COONIOOEHUsT HOPM  IKOIOSUUECKO20
nogeoenusi 8 oxpydcaroujell cpede; NPUBOOUMb NPUMEPbL IKOJIOSUYECKUX NOCIeOCMBUlL
pabomul 0sucamerieil 6HYMPEHHE20 C2OPAHUS, MENI08bIX U SUOPOIIEKMPOCMAHYULL,

® paziuuamov epaHuybl NPUMEHUMOCMU PUBULECKUX 3AKOHO8, NOHUMAMb 8CeoOuUlL
xapakmep GyHOaMeHmanbHblX QU3UYECKUX 3AKOHO8 (3AKOH COXPAHEHUs JHepeuu 8
Menio8biX NPOYeccax) u 02PAHU4eHHOCMb UCNONIL30BAHUSL YACMHBIX 3AKOHO8;

® HAXOOUMb  AOEKBAMHYIO  NPeOdlONCeHHOU  3a0aue  (Pu3UuecKyro  MoOoelb,
paspewiams npooOiemy KAk HA OCHO8e UMEIOWUXCS 3HAHULL O MeNnio8blX ABNeHUAX C
UCNONIL30BAHUEM MAMEMAMUYLECKO20 annapama, max u npu NOMOwU Memoo08 OYeHKU.

DJIeKTpUYecKHe U MArHUTHBIE SIBJIEHUS

BbInyCKHMK HAYYHTCS:

® pacro3HaBaTh JIEKTPOMATHUTHBIC SBJICHUS M OOBSICHATH HA OCHOBE UMEIOIIHUXCS
3HAHWA OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS MPOTEKAHUS dTUX SBICHUNA: DJICKTPHU3AIUS TE,
B3aUMOJICHCTBHUE 3apsiIOB, ANEKTPUUYECKUI TOK M €ro JAeHUCTBUS (TEIJIOBOE, XUMUUYECKOE,
MarHuTHOE), B3aUMOJICCTBHE MAarHUTOB, DJICKTPOMArHUTHAS WHAYKIUS, IEHCTBUC



MarHuTHOTO TIOJII Ha TPOBOAHUK C TOKOM W Ha JBIDKYIIYIOCS 3apsHKCHHYIO YacTHILY,
JEHUCTBUE DJCKTPUYECKOTO TOJISI HA 3apsDKCHHYIO YAaCTHILY, JEKTPOMATHUTHBIC BOJIHBI,
MPSMOJIMHEHHOE PacIpOCTPAaHCHUE CBETA, OTPAKEHUE U MPEJIOMIICHHUE CBETa, JAUCIICPCHUS
CBeTa.

® COCTAaBISATH CXEMBI  JJIGKTPUYECKMX IIEMed ¢  MOCIeAOBAaTEeIbHBIM U
MapaJyIeIbHBIM COCIMHCHUEM 3JIEMEHTOB, pas3linyasl yCJIOBHBIC 0003HAYCHHS AJIEMEHTOB
ANEKTPUYECKUX IETeH (MCTOYHUK TOKA, KITF0Y, Pe3UCTOP, PEOCTaT, JJaMIIOUKa, aMIIepMeTp,
BOJILTMETD).

® UCITOJIB30BaTh ONTHYECKUE CXEMBI I MOCTPOSHUS H300PKECHHH B TUIOCKOM
3epKajie U COOMparoIIeH JTUH3E.

® ONKCHIBATh M3yUYCHHBIC CBOMCTBA TEJ M AJICKTPOMATHUTHBIC SIBICHUS, HCIIOIB3YS
(du3HUeCKre BEIMYHMHBI: YJICKTPUUCCKUN 3apsijl, CHIIa TOKA, SJIEKTPUUICCKOE HAIPsDKCHHE,
AIICKTPUYECKOE  COMPOTHUBIICHUE, VYACIBHOE CONMPOTHUBICHHE BEIIECTBA, paboTta
AJIEKTPUYECKOTO TTOJIs, MOIITHOCTh TOKA, POKYCHOE PAaCCTOSIHME M ONTUYECKas CHJjla JIMH3BI,
CKOPOCTb 3JICKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M YaCTOTA CBETA; IIPH OIMMMCAHUU BEPHO
TPAKTOBaTh (YM3MYCCKUH CMBICII HCIIOIB3YEMbIX BEIUYMH, WX O0O3HAYCHUS M CIIMHHUIIBI
U3MEpPEHUsS, HaxXOJIUTh (OPMYJIbI, CBS3bIBAIONIME JAAHHYH (QU3NYSCKYIO BEIHYUHY C
JAPYTHMH BEIIMYNHAMH.

® AHAIM3UPOBATH CBOWMCTBA TEJ, DJICKTPOMArHUTHBIC SBJIEHHUS M TIPOIIECCHI,
UCITIONB3Ysl (PU3MYECKHEe 3aKOHBI: 3aKOH COXpaHEHMsI AJICKTPUUIECKOro 3apsja, 3akoH Oma
JUIS ydacTka 1enu, 3akoH JDxoyms-JIeHna, 3aKoH MNPSIMOJIMHEWMHOTO pacrpoCTpaHEHUS
CBETa, 3aKOH OTPaX€HMsI CBETa, 3aKOH IMPEJIOMJICHHMS CBETa; IMPH OTOM paslinyaTrh
CJIOBECHYIO (DOPMYITMPOBKY 3aKOHA M €0 MaTEMaTHYECKOE BhIPAKCHHE.

® MPUBOJUTH MPUMEPHI MPAKTHIECKOTO HCTOJb30BaHUS (U3HUYECKUX 3HAHUU O
AIICKTPOMArHUTHBIX SIBICHUSIX

e pemaTh 3a/1a4M, UCTIONB3Ys (U3UIECKUE 3aKOHBI (3akoH OMma I ydacTka IS,
3akoH Jlxoyns-JIeHna, 3aKOH NPSIMOJIUHEWHOTO PACHPOCTPAHEHHS CBETA, 3aKOH
OTpakKeHHsI CBETA, 3aKOH NPEIIOMJICHHs CBeTa) U (POpMyIibl, CBsI3bIBatONINE (pr3mdeckue
BETMYMHBI (CHJIAa TOKA, DJIEKTPUUECKOE HAMPSHKEHUE, JJIEKTPUUYECKOE COMPOTUBIICHUE,
yIEIbHOE COMPOTUBICHHUE BEIIECTBA, pabOTa JJIEKTPUUYECKOTrO TIOJs, MOIIHOCTH TOKa,
(doKyCcHOE pacCTOSIHHME M ONTHYECKasl CHJIA JIMH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH,
JUIMHA BOJHBI M YaCTOTa CBETa, (POPMYJIBI pacdera dJICKTPHUUYECKOTO COMPOTHBICHUS
MIPUTIOCTIEA0BATEIIbBHOMHUIIAPAIUICTIFLHOM COCIMHCHUH TPOBOJHUKOB): HA OCHOBE aHAIM3a
YCIIOBHS 33191 3aMMCHIBATh KPATKOE YCIOBUE, BBIICIATHh (PU3NUECKHUE BETUUUHBI, 3aKOHBI
u  GopMynbl, HEOOXOIWMBIC IS €€ pEIIeHUs, MPOBOAUTh pACUYEThl W OIICHUBATH
PEATBbHOCTD MOYYCHHOTO 3HAYCHUS (DU3UIECKON BEIIMUNHBI.

BbInyCKHMK MOJYYHT BO3MOKHOCTh HAYYHTHCS:

® UCNONBL308AMb 3HAHUSA 00 INEKMPOMASHUMHBIX AB8NEHUSIX 8 NOBCEOHEGHOU HCUIHU
o1 obecneueHus 0Oe3onacHocmu nNpu oobpawieHuu ¢ npubopamu U MmexHuuecKuMu
YCMPOUCmMEamu, 015 COXPAHeHusi 300p08bsl U COONO0EHUSI HOPM IKOJIOSUYECKO20



noseodeHusi 8 oKpyxcaloueu cpeode; NPUEOOUMb NPUMEPbL GIUAHUSA INEKMPOMASHUMHBIX
U3TTYYeHUl Ha HCUBbLE OP2AHUZMBL,

® paznuuamov epanuybl NPUMEHUMOCMU QU3ULECKUX 3aKOH08, NOHUMAMb 8Ce0Ouull
xapakmep QyHOAMEeHMAaNbHbIX 3AKOHO8 (3aKOH COXPAHeHUsl JIeKmMpuueckozo 3apsaoa) u
02PAHUYEHHOCTb UCNOIb308AHUS YACMHBIX 3aKOHO8 (3axon Oma 0715 yuacmka yenu, 3aKoH
JDicoyna-Jlenya u op.);

® UCNONL3068AMb  NpUEMbl  NOCMPOEeHUs  usuyeckux Mooenel, Hnoucka u
DopMYIUPOBKYU O0KA3AMENbCME GbIOGUHYMBIX 2UNOME3 U MeopemudecKux 6bl60008 Ha
OCHOBE IMNUPUYECKU YCINAHOBNEHHBIX (DAKMO8,

® HAXOOUMb  AO0EKBAMHYIO  NPeOdlONCeHHOU  3adaue  uU3UUecKyro  MOOelb,
paspewiams npooOIeMy KAK HA OCHO8E UMEWUXCSA 3HAHUU 00 271eKmpoMAaSHUNMHbBIX
ABIEHUAX C UCNONB308AHUEM MAMEMAMUYEeCKo20 annapama, max u npu nomMowu Memooos
OYEHKU.

KBaHTOBBIE SIBJICHUS

BhInyCKHUK HAYyYHMTCH:

® pacro3HaBaTh KBAaHTOBBIC SIBJICHUS U OOBSICHITH HA OCHOBE MMECIONIUXCS 3HAHUU
OCHOBHBIC CBOWCTBAa WJIM YCIOBUS TMPOTCKAHUS OTUX SBJICHHWH: CCTCCTBEHHAs W
UCKYCCTBEHHAs PaJUOaKTUBHOCTh, O-, - W Y-H3JIy4CHHS, BOZHUKHOBCHHE JIMHCHYATOTO
CHEKTpa U3TyUYEeHUS aTOMa;

® OMNUCHIBATH M3yUEHHBIE KBAHTOBBIC SIBJICHUS, UCIIONB3Ys (PU3NYECKHE BETUUNHBI:
MacCOBO€ 4YHCIJIO, 3aps0BOE 4YHUCIO, MEPHOJ Tojypacnajaa, 3Heprus (OTOHOB; NpU
ONMHMCAHUM TPABUJIBHO TPAKTOBAaTh (U3MYECKUI CMBICT HCIONB3YEMbIX BEIUYHMH, HX
0003HAaYCHUsI W CJWHMIBI W3MEPEHHUS, HAXOAUTh (POPMYIBI, CBS3BIBAIOIINE JTAHHYIO
¢u3nUecKyl0 BEJIMYHMHY C JAPYTMMU BEJIMYMHAMH, BBIYUCIATH 3HA4YCHHE (PU3MUECKOU
BEJIMYUHBI;

® AHAJIM3WPOBATh KBAHTOBBIC SIBJICHUSA, WCIOJNB3Ys (PU3NYECKHE 3aKOHBI H
MOCTYJAThl: 3aKOH COXPAaHEHHS SHEPIHM, 3aKOH COXPAHCHHS DJICKTPUYECKOTO 3apsiia,
3aKOH COXPAaHEHHUS MacCOBOTO YHCIA, 3aKOHOMEPHOCTH W3IIYYCHHS U TOTJIOMICHHS CBETa
aTOMOM, TIPU 3TOM Pa3Iu4aTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA U €r0 MAaTEMaTHYECKOE
BBIPAKEHUE;

® pa3nuyYaTh OCHOBHBIC NPHU3HAKH IUIAHETAPHOW MOJEIM aTroMa, HYKIOHHOU
MOJIENIA ATOMHOTO SI/IPa;

® TIPUBOJUTH MPUMEPHI TPOSBICHUS B MPUPOJIE U MPAKTHUECKOTO HCTIOIb30BAHMUS
PaAMOAKTHBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKIIN, CTIEKTPAIBHOTO aHAIN3a.

BbInyCKHMK MOJYYUT BO3MOKHOCTh HAYYHTHCS:

® UCNONBL308AMb NOJYUEHHbIe 3HAHUSL 8 NOBCEOHEBHOU JHCUHU NpU 0OpaueHuu ¢
npuboopamu U MeXHUYeCKUMU YCMPOUCMEAMU (CUeMYUK UOHUSUPYIOWUX Hacmuy,
o0o3umemp), 011 COXPAHEHUST 300P08bsL U COONIOOEHUS HOPM IKOIO02UHLECKO20 NOBEeOeHUs 8
oKpydHcalowel cpeoe;

® COOMHOCUMb IHEPIUIO CE53U AMOMHBIX 510ep C 0epeKmom mMaccol;



® NpPUBOOUMb NPUMEPbL  GIUAHUSA  PAOUOAKMUBHBIX — U3NYUEHUlN HA  JiCUBble
Op2aHU3Mbl, NOHUMAMb NPUHYUN Oelucmeus O003UMempa U paziudams YCl08Us €20
UCNONIL308ANHUSL,

® NOHUMAMb IKOJO2UHeCKUe Npobiemsl, BO3HUKAOWUe NpU UCNOIb30BAHUU
AMOMHBIX ~ DNIEKMPOCMAHYUU, U HYMU  peulenus OdMmux npoodrem, nepcnekmugul
UCNONIL308AHUSL YNPABAAEMO20 MEPMOIOEPHO20 CUHMESA.

JJIeMEeHTbl ACTPOHOMMH

BpInyCKHUK HAy4YHMTCH:

e yKa3piBaTh Ha3BaHusA TulaHeT CONHEYHOW CHCTEMBI; pa3inyaTh OCHOBHEIC
NPU3HAKK CYTOYHOTO BpalleHHs 3Be3IHOTO HeOa, aprwkeHus Jlynel, CollHIla U TUTaHET
OTHOCHUTEJIFHO 3BE3;

® TIOHMMATh PA3IUIHS MEXKIY TeIUOLEHTPUYECKON 1 T€OIEHTPUYECKON CHCTEMaMU
MUDA;

BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYUYHTHCS:

® YKA3bleamMb 00WUe CBOUCMBA U OMAUYUL NIAHEM 3eMHOU 2PYnnbl U NIaHem-
eueanmos, manvix men ConHeunol cucmemsl U 6OILUUX NAAHEM, NOIb308AMbC KAPMOLU
36€30H020 Heba Npu HAOIOEHUSX 36€30H020 Heba,

® pA3IUYAMb OCHOBHbIE XAPAKMEPUCMUKU 3830 (pazmep, ysem, memnepamypa)
COOMHOCUMD YBem 38e30bl C ee MeMNepamypoll,
paznuuams eunomeswt 0 npoucxoxcoeruu CorHeuHou cucmemul.

( )
OOKYMEHT NOANMNCAH

SMEKTPOHHOW NOAMNUCHLIO

Ceptudukat: 7AA606DFC38149E7507525FFDD254611
Bnapeneu: XoxpsikoBa Hagexaa BanepbeBHa
OevicteuteneH: ¢ 03.03.2022 go 27.05.2023
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