IIJTAHUPYEMBIE PE3YJIbTATHI OCBOEHUS YYEBHOI'O TIPEIMETA

JInyHOCTHBIE pPe3yJIbTAThI:

copMHpOBaHUE MMO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX M TBOPYECKHX CIIOCOOHOCTEH ydyaluxcs;

yOSXKIEHHOCTh B BOBMO>KHOCTHU TO3HAHHSI IPUPOBI, B HEOOXOJUMOCTH Pa3yMHOI'O MCIOJIb30BAHUS TOCTHKECHUN HAyKH M TEXHOJIOTHI
IUISL TajdbHEUIIETo Pa3BUTHS YEJIOBEYECKOTO OOIIECTBA, YBAXKCHUE K TBOPIIAM HAYKH M TEXHUKH, OTHOUICHHE K (PU3UKE KaK JIEMEHTY
00111e4eI0BEYECKON KYIbTYPBI;

CaMOCTOSITENTbHOCTh B PHOOPETEHUN HOBBIX 3HAHWH U MPAKTUYECKUX YMEHUH;

MOTHBAIMs 00pa30BaTEIbHON AESITENbHOCTH HIKOJbHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOTO MOAX0/1a;

(dbopMHpOBaHKE IICHHOCTHBIX OTHOIICHUH IPYT K APYTY, YUYUTEII0, aBTOPaM OTKPBITHIA U H300peTeHUH, pe3yabTaTaM 00y4IeHHUS.

MeTaHpe}]MeTHbIe pe3yJjbTarbl:

OBJIaJICHHE HABBIKAMU CAMOCTOSTEIHHOTO MPUOOPETEHUs HOBBIX 3HAHWI, OpTaHU3AlMHU Y4eOHOW AeATeIbHOCTH, MOCTAHOBKH LIETEH,
TUTAHUPOBAHUS, CAMOKOHTPOJISI U OLEHKU PEe3yNbTaTOB CBOCH JEATENIbHOCTH, YMEHUSMHU MPEABUAECTH BO3MOXKHBIE PE3yIbTaThl CBOUX
JIEHCTBHIA;

MMOHUMAHHUE PA3IUYUN MEXAY MCXOAHBIMHU (DaKTaMH W TUIOTE3aMH ISl UX OOBACHEHUS, TEOPETUUECKUMH MOJEISMU U PealbHbIMU
00BEKTaMH, OBIAJICHUE YHHUBEPCAIbHBIMU YYEOHBIMHU JACUCTBUAMU Ha TpUMEpax THUIOTe3 JUIsi OOBSICHEHHS HW3BECTHHIX (DAKTOB U
AKCTIIEPUMEHTAILHON MTPOBEPKH BBIIBUTAEMBIX TUIIOTE3, Pa3pab0OTKU TEOPETUUECKUX MOJIEJICH MPOIIECCOB HIIN SBJICHHI;

dbopMUpOBaHHE YMEHUU BOCIPUHUMATh, NepepadaTbiBaTh U MPEIBSABIATH WH(DOPMAILUIO B CIOBECHOM, OOpa3HOM, CHMBOIUYECKOU
dbopMax, aHaNM3UPOBaTh U TepepadaThiBaTh MOJYYCHHYIO HH(QOPMAIMIO B COOTBETCTBUU C IMOCTABICHHBIMH 3a/ladyaMH, BBIICTSATH
OCHOBHOE COJ/Iep)KaHHe MTPOUYNTAHHOTO TEKCTa, HAXOJAUTh B HEM OTBETHI HA TTOCTABJIICHHBIC BOMIPOCHI U U3JIaraTh €ro;

MPUOOpPETEHUE OMbITA CAaMOCTOSITENBHOIO MOMCKA, aHaliu3a U OTOOpa MH(MOPMALUK C UCIOJIb30BAaHHUEM DPA3NUYHBIX HCTOUYHUKOB H
HOBBIX HH(POPMAITMOHHBIX TEXHOJIOTHH [Tl PEIICHUS TOCTaBIEHHBIX 3a7a4;

pa3BUTHE MOHOJIOTHYECKON W JHUATIOTMYECKOW pEeuYd, YMEHHUs BBIpaKaTh CBOM MBICIM U CIIOCOOHOCTH BBICIYIIMBATh COOECETHUKA,
MMOHUMATh €r0 TOUYKY 3PEHHS, IPU3HABATH MPABO JAPYTOro YeJIOBEKa Ha MHOE MHEHUE;

OCBOEHUE TMPUEMOB JICUCTBUN B HECTAHIAPTHBIX CUTYAIIUAX, OBIAJCHUE IBPUCTUYECKUMHU METOJaMH PEIICHUS MTPOOIeM;
dbopMupoBaHHEe YMEHHMH pabOTaTh B TPYMIE C BBHIMOJHEHUEM Pa3IMYHBIX COIMAIBHBIX PEJIeH, MPEACTABISITh M OTCTauBaTh CBOM
B3TJISAIBI M YOSKICHHSI, BECTH TUCKYCCHIO.

IIpeaMeTHbIe pe3yabTaThl U3yueHUs Kypca Gu3uku B 9 kiacce

BbInyCKHUK HAYYMTCS:
e CoOJIrOIaTh MpaBwIa 0€30MTACHOCTH M OXPaHbI Tpy/Ja U paboTe ¢ y4eOHBIM U 1abOpaTOPHBIM 000pYAOBaHUEM;
® JTIOHUMATh CMBICII OCHOBHBIX (1)I/I3I/I‘-IGCKI/IX TEPMHHOB: Q)HSH‘{GCKOC TECII0, (i)I/IBI/I‘IeCKOC SIBJICHUEC, (1)I/I3I/I‘—IGCKa$[ BCJIIMYMHA, €IUHULIBI U3MCPCHU A,



® pacro3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEUIMTH MPHU MOMOIIM (PU3HMUECKUX METO/O0B; aHAIM3UPOBATH OTIENbHBIE 3TAIbl MPOBEICHHS
MCCIIEIOBAaHUM U MHTEPIIPETUPOBAThH PE3yAbTaThl HAOIIOCHUN U OIIBITOB;

® CTaBUTh OMNBITHI IO UCCIIEAOBAHUIO GU3NYECKUX SBIECHUHN WM (QU3NYECKUX CBOMCTB Tesl 0€3 UCIOIb30BAHUS MPSIMbIX U3MEPEHUH; IPU ITOM
¢dopmynupoBate npoOseMy/3afady y4yeOHOro SKCIEpHUMEHTa; COOMpaTh YCTAHOBKY W3 MPEUIOKEHHOrOo OOOpYIOBaHUS; MPOBOJAUTH OMNBIT U
(bopMyIHpOBaTH BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeneHun uccneoBaHus GU3NUECKUX SABJICHUNH U3MEPUTENIbHBIE IPUOOPHI UCIIOIB3YIOTCA JIMIIb KaK JaTYUKUA U3MEPEHUS
(bu3nUYecKUX BETUYMH. 3aKCH MOKa3aHUi MPSMBIX U3MEPEHUH B 3TOM Cllydae He TpedyeTcs.

® [IOHUMATh POJIb HIKCIIEPUMEHTA B [1OJIyY€HUH Hay4yHOH MH(OpManuuy;

® [POBOJUTH INpsMbIE H3MEpPEHMs (U3NYECKMX BEIMYMH: BpPEMs, pacCTOsSHME, Macca Tejna, o0bEM, CHJIa, TeMIleparypa, aTMochepHoe
JlaBJIeHHE, BIAKHOCTh BO3/yXa, HANPSDKEHUE, CUJIa TOKA, PaJUallMOHHbIN (POH (C MCHOIb30BAHUEM JIO3UMETpPA); IPU ITOM BBIOMPATh ONTHMAJIbHBIH
CIOCO0 M3MEPEHHS U MCIIOIB30BaTh MIPOCTEUIIINE METOAbI OLICHKH IMOTPEITHOCTEH N3MEPEHUH.

ITpumeuanue. JIrobas yueOHas mporpaMma J10JKHa o0ecreyrBaTh OBJIAICHUE IPSMBIMU U3MEPEHHUSIMU BCEX NIEPEUHUCIICHHBIX (PU3MUECKUX
BEJIMYMH.

® POBOJMUTH HCCIIEJOBAaHUE 3aBUCHUMOCTEH (DU3MYECKMX BEIMYUH C MCIIOJIb30BAaHMEM IPSIMBIX W3MEPEHUH: HpPU 3TOM KOHCTPYMPOBAThH
YCTaHOBKY, (DMKCHUPOBATh Pe3yJIbTaThl OJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B BUJE TaOIMIl U rpadUKOB, AenaTh BBIBOJBI 110 Pe3yibTaTaM
UCCIICIOBAHMS;

® [POBOJHUTH KOCBEHHbIC U3MEPEHHs (PU3NUECKUX BEJIMYMH: IPU BINOJIHEHUH U3MEPEHUN COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEays
IIPEI0KEHHOW MHCTPYKLIUHU, BBIYUCIIATH 3HAYCHUE BEIMYMHBI U AHAJIM3UPOBATH MTOJIyYEHHBIE PE3YJIBTAThI C YUETOM 3aJaHHOM TOYHOCTH U3MEPEHU;

® aHAJMM3UPOBATh CHTYAllUU MPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa, y3HaBaTh B HUX IMPOSBICHUE W3YYEHHBIX (DU3NYCCKUX SBICHUH WIN
3aKOHOMEPHOCTEN U MPUMEHATh UMEIOLINECs 3HAHUSI [UI UX OOBSICHEHUS;

® [IOHMMAThb IPUHLIMIIBI JEHCTBUS MAIlUH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, YCIOBUS UX 0€30IaCHOI0 MCIOJIb30BAaHUS B IOBCEIHEBHON
KU3HY;

® JICIIOJIB30BaTh NP BBIMOJHEHUM YYEOHBIX 3aJau HAyYHO-TIONYJSIPHYIO JIMTEPATypy O (U3UUECKUX SBJICHUSX, CIPAaBOYHBIE MaTepHalbl,
pecypcsl aTEepHET.

Mexannuyeckue siBJIeHHUs

BbInyCKHUK Hay4uTCH:

® DACMO3HaBATh MEXAHUYECKHE SIBICHUS U OOBSICHATH HA OCHOBE MMEIOLINXCS 3HAHUI OCHOBHBIE CBOMCTBA WJIM YCJIOBMSI MPOTEKAHUS ITHX
SBJICHUM: PAaBHOMEPHOE M HEPAaBHOMEPHOE JBWXKXEHUE, PABHOMEPHOE MW PAaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHUE, OTHOCUTEIBHOCTH
MEXaHUYECKOT0 JBM)KEHHUS, CBOOOJHOE IMaJEeHUE T, PABHOMEPHOE JBWXEHHME IO OKPYKHOCTH, WHEPLUsS, PEaKTHBHOE IBI)KEHHE, BOJIHOBOE
IBUKEHHE (3BYK);

® OIUCHIBaTh M3YYCHHBIE CBOWCTBA TEJI M MEXAaHUUYECKUE SIBICHUS, UCHONb3ysd (U3NYECKUE BEIWYHMHBL: MyTh, IEpEeMELICHHE, CKOPOCTh,
YCKOpeHHue, Mepuoj oOpallleHus, mMacca Tela, Ccuia (CHja TSDKECTH, CHJIa YNPYrOCTH, CWJIa TPEHHUs), MUMITYJIbC Teja, KMHETHYeCKas SHeprus,
MOTEHIIMAJIbHAs SHEepPrus, MeXaHuyeckas paboTa, MEXaHH4YecKasi MOIIHOCTb, CUJIa TPEHUSI, aMILTUTY/a, IEPUOJT U YaCTOTa KOJIeOaHUM, ITTMHA BOJIHBI U
CKOpOCTb €€ PAaCHpOCTpaHEHHUS; NMPH OMMCAHUU MPABUIBHO TPAKTOBATh (PU3NYECKUN CMBICT HCIOJIb3YEMbIX BEJIMYMH, UX O0O3HAYECHUS U €IUHUIIBI
U3MEpEeHUs, HaXOAUTh (OPMYJIbl, CBS3BIBAIOIIME JAaHHYIO (PU3MUECKYIO0 BEJIMYMHY C JIPYTMMH BEIMUYMHAMH, BBIUHCIATH 3HAYEHHE (PUINYECKOU
BEJINYUHBI;

® AHAJIM3UPOBATH CBOMCTBA TeJl, MEXaHUUECKUE SIBICHUS U MPOIECCHI, UCHOIb3Ys (U3MUECKHUE 3aKOHBI: 3aKOH COXPAHEHHUS SHEPruu, 3aKOH
BCEMHUPHOI'O TATOTEHUS, MPUHIUI CYNEPIO3ULUU cuil (HaxoxkJaeHue paBHopencTBytomei cuibl), I, I u Il 3axkonsl HeioToHa, 3aK0OH coxpaHeHHUS



UMITYJbCa, 3aK0H ['yKa; mpu 3TOM pa3inyarh CIOBECHYIO (POPMYTHUPOBKY 3aKOHA M €0 MAaTEMaTHYECKOE BBIPaKEHUE,

® pasIMyaTh OCHOBHBIC IPU3HAKU U3YyYCHHBIX (PU3NUECKHUX MOJETCH: MaTepralibHas TOUKa, MHEPIHAIbHAs CUCTEMA OTCUETa;

® pelIaTh 3aJa4uu, UCIOJIb3ys (GU3NYECKHE 3aKOHBI (3aKOH COXPAHEHUs SHEPTUHU, 3aKOH BCEMUPHOI'O TATOTEHUS, IPUHIIMIT CYNEPIIO3ULUH CHJI,
I, IT u III 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHMs UMILYJbca) U (GOpMYJbl, CBS3bIBAtOIME (PU3NUECKUE BEIUYUHBI (IIyTh, CKOPOCTb, YCKOPEHHE, Macca
TeNa, CWJIa, UMITYJIbC Tela, KMHETHYECKash SHeprus, MOTEHIMaJbHas SHEPrus, MexXaHuuyeckas paboTa, MEXaHM4YecKass MOIIHOCTb, CHJIa TPEHUS
CKOJIb)KEHUS, KO3(PPULUEHT TpeHUsl, aMIUIUTY1a, IEPUOJ U YacToTa KojaeOaHuH, AJIMHA BOJIHBI U CKOPOCTh €€ paclpoCTPaHEHMsI): Ha OCHOBE aHalu3a
YCIIOBHS 33J]a4i 3aIHChIBAaTh KPAaTKOE YCJIOBHE, BBIIEIATh (PU3NUECKUE BETUYMHBI, 3aKOHBI U (POPMYIIbI, HEOOXOAUMBIE IJIsl €€ PELICHUS, TIPOBOIUTH
pacueThl U OLIEHUBATh PEAIbHOCTh MOIYyY€HHOI'O 3HaU€HUs! (PU3MUECKOM BETMUUHBI.

BbInyCKHUK MOJYYUT BO3MOKHOCTh HAYYUTHCH:

® JICIIOJIb30BaTh 3HAHUS O MEXAHWYECKUX SIBJICHUSAX B IOBCEIHEBHOM KU3HU /17151 oOecrieueHust 6e30acCHOCTH IIPU 00palleHUH ¢ IpUOOpaMu U
TEXHUYECKMMHU YCTPONCTBAMM, U COXPAHEHUsS 3/I0pOBbs M COOJIIOJICHHS HOPM SKOJIOTMYECKOro IMOBEAEHUS B OKPYXKAWOLIEH cpezae; NMPUBOIUTH
IPUMEPHl MPAKTUYECKOTO HCIIOJIb30BAaHMUS (PU3MUECKUX 3HAHUNH O MEXAHWYECKHX SIBJICHUAX M (PU3MUECKUX 3aKOHAX; MPHUMEPHl MCIOIb30BAHUS
BO300HOBJISIEMBIX HCTOYHUKOB SHEPTUH; IKOJIOTMYECKUX MOCIEACTBUN HCCIEI0OBAaHNUS KOCMUYECKOTIO IIPOCTPAHCTB;

® pasIMyaTh TPAHUIIBI MPUMEHUMOCTH (U3NIECKUX 3aKOHOB, IOHUMATh BCeOoOIMA XapakTep (yHIaMEHTaIbHBIX 3aKOHOB (3aKOH COXPaHEHHS
MEXaHMYECKON 3HEPIUH, 3aKOH COXPAaHEHUS UMIIYJIbCa, 3aKOH BCEMUPHOTO TATOTEHHUS) U OIPAaHUYEHHOCTb MCIIOJIb30BAHUS YaCTHBIX 3aKOHOB (3aKOH
I'yka, Apxumena u 1p.);

® HAXOIUTh aJEKBATHYIO IPEUIOKEHHOW 3amade (PU3MYecKyl0 MOJeNb, pa3pemarb MnpoOiieMy Kak Ha OCHOBE HMMEIONIMXCS 3HAHHWH 10
MEXaHMKE C UCII0JIb30BAHUEM MAaTEMAaTUUYECKOTO annapaTa, Tak U IIPH MOMOLIN METOI0B OLICHKHU.

DJIeKTpUYeCKHe M MATHUTHBIC SBJICHHUS

BbinycKHUK HAyuMTCS:

® Ppacro3HaBaTh NEKTPOMArHUTHBIE SBJICHUSA U OOBACHATH HA OCHOBE UMEIOIIUXCS 3HAHWN OCHOBHBIC CBOMCTBA WMJIM YCIOBUS MPOTEKaHMS
ITHX SIBJICHUM: B3aMMOJEHCTBHE MAarHUTOB, 3JEKTPOMArHUTHAs MHIYKIUS, I€HCTBUE MAarHUTHOTO IOJI HAa NMPOBOJHHUK C TOKOM M Ha JBUKYIIYIOCS
3apsHKEHHYIO YacTHUILy, IEHCTBUE 3JIEKTPUUECKOT0 MOJIsl Ha 3apsKEHHYIO YaCTHILY, JIEKTPOMAarHUTHBIE BOJIHBI, JUCIIEPCHUS CBETA.

® OIMCHIBaTh M3YYEHHBIE CBOWCTBA TN U 3JIEKTPOMATHUTHBIEC SBJICHHUS, MCHONb3Ys (PU3MUECKHE BEIMUYUHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M YacTOTa CBETA; IPU OMHCAHUM BEPHO TPAKTOBATh (PU3NYECKHUI CMBICI HUCIIOJIb3YEMbIX BEIUYMH, UX 0003HAYEHUS U €IMHUIIBI
M3MEPEHUs; HAXOIUTh (hOPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUUHY C JPYTUMHU BETUUYNHAMH.

® aHAJIM3UPOBATh CBOICTBA TEJI, HIEKTPOMArHUTHBIE SIBICHUS U MPOLIECCHI, UCTIONB3YS (PU3NYECKHE 3aKOHBL. IPU 3TOM Pa3INyaTh CIIOBECHYIO
(OpMyIIMPOBKY 3aKOHA U €r0 MaTeMaTUYECKOE BhIPaKEHUE.

® TIPUBOJUTH NPUMEPHI MPAKTHUECKOTO NCIIOIb30BAHUS (PU3NUECKUX 3HAHUH O 3JEKTPOMArHUTHBIX SIBICHUIX

® pemiath 3aJauu, UCMONb3ys (PU3NUYECKHe 3aKOHBI (POPMYIIbI, CBS3bIBAIONINE (U3NUECKHE BETMUYUHBI ( CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH,
JUITMHA BOJIHBI M YacTOTa CBETA): Ha OCHOBE aHAJIM3a YCIIOBHS 3aJjaud 3alllChIBaTh KPAaTKOE YCIOBHUE, BBIACIATH (PU3NUYECKHE BETUUMHBI, 3aKOHBI U
(dbopMyIibl, HEOOXOIUMBIE JUISI €€ PELIECHUS, IPOBOIUTE PACUETHI M OLIEHUBATh PEaTbHOCTh MOTYYEHHOTO 3HaUYeHUS! (PU3UYECKON BETUUUHBI.

BbINyCKHUK MOJIYYHT BO3MOKHOCTh HAYYHUTHCH:

® UCIOJB30BaTh 3HAHUS 00 3JEKTPOMArHUTHBIX SIBJICHUSX B IOBCEIHEBHOM JXM3HM Uid oOecriedeHHss Oe30MacHOCTH INpHU OOpalleHHH ¢
npubopaMy M TEXHUYECKUMHU YCTPOMCTBAMM, JJIsi COXPAHEHHs 3/I0pPOBbS U COOJIIO/IEHHS HOPM SKOJIOTMUYECKOTO MOBEACHUS B OKpYKaloUlei cpene;
IIPUBOJUTH IPUMEPBI BIMSHUS 2JIEKTPOMAarHUTHBIX U3IyYEHHUI HA KUBbIE OpraHU3MBl;

® UCIOJB30BaTh IMpPHEMBbl MOCTPOCHUS (QUIMUYECKHX MOJeNed, Moucka MU (GOPMYIUPOBKH JOKA3aTEeNbCTB BBIABUHYTHIX THUIOTE3 H
TEOPETUYECKUX BBIBOJIOB HA OCHOBE SMITMPUYECKH YCTAHOBJICHHBIX (PAKTOB;



® HAXOJWTh aJCKBATHYIO TMPEUIOKCHHOW 3amade (U3MYECKYI0 MOJENb, pa3pemiarh NmpoOlieMy Kak Ha OCHOBE HMEIOIIUXCS 3HAaHUU 00
ANEKTPOMATrHUTHBIX SIBJICHHUSIX C HCIIOh30BAaHUEM MAaTEMaTHYECKOTO anmnapara, Tak v IPH IOMOIIA METOIOB OIICHKH.

KBaHTOBBIE sIBJIEHMSI

BbINyCKHUK HAYYHMTCS:

® pacro3HaBaTh KBAaHTOBBIC SIBIICHUS W OOBSCHATh HAa OCHOBE HMMEIOIIMXCS 3HAHWUN OCHOBHBIC CBOWCTBA WJIM YCIIOBHSI NMPOTEKAHUS ITHX
SIBJICHUI: €CTECTBEHHAsI U UCKYCCTBEHHAs! PAIMOAKTUBHOCTb, O-, 3- U Y-U3Jy4CeHHs], BOSHUKHOBEHHE JIMHEWYATOTO CIIEKTPa U3JTyUYCHUSI aTOMA;

® OMKCHIBATh N3YYCHHBIC KBAHTOBBIC SIBJICHUS, HCIIONIBb3Yysl (PU3NICCKUE BEITMUMHBI: MACCOBOE YHCIIO, 3apsIOBOE YMCIIO, IEPHO TIOTypacmaa,
9HEeprusi (OTOHOB; MPHU ONMHUCAHUU TPABUIHHO TPAKTOBATH (U3UUYECKUN CMBICI HCIOIB3YEMbBIX BEIUYHUH, UX O0O3HAUCHUS W SAMHHIIBI U3MEPEHUS;
HaxoJUTh (POPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMYHUHY C APYTUMH BEITMYMHAMH, BBIYUCIIATh 3HAUCHUE (PHU3NUYECKON BETUYMHBI,

® AHAIM3UPOBATH KBAHTOBBIC SIBIICHUS, WCIONB3YS (U3MUECKUE 3aKOHBI W TIOCTYJIATHI: 3aKOH COXPAHEHHUsS JHEPTUH, 3aKOH COXPAaHCHUS
AIEKTPUYECKOTO 3apsijia, 3aKOH COXPAaHEHUs] MAacCOBOTO YHCIIAa, 3aKOHOMEPHOCTHU H3JIyYEHHUs M TOTJIOLIEHUS CBETa aTOMOM, MPHU 3TOM pasjinyaTh
CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA U €r0 MaTEMaTHUYECKOE BEIPAKCHHE;

® pa3MyYaTh OCHOBHBIC IPU3HAKH TUIAHETAPHON MOJICIIA aTOMa, HYKJIOHHOW MOJICIIH aTOMHOTO SIIpa;

® TPHUBOJUTH MPUMEPHI TPOSBICHUS B MPUPOJIE U MPAKTUICCKOTO UCIOIH30BAHUS PAJMOAKTUBHOCTH, SIICPHBIX U TEPMOSICPHBIX PEAKITHIA,
CHEKTPaJIbLHOTO aHAIH3a.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYUHTHCS:

® UCIIOJIb30BaTh IMOJIYYCHHBIC 3HAHWS B TOBCEIHEBHOUM KM3HU NPH OOpAlICHUH C NMPHOOpaMU M TEXHUYCCKHUMH YCTPOHCTBAMU (CUCTUHK
MOHHU3UPYIOUINX YaCTHUII, JO3UMETP), JI1 COXPAHEHUS 310POBbS U COONIOACHUS HOPM SKOJIOTMYECKOTO MOBEICHUS B OKPYKaIOIIel cpee;

® COOTHOCHTB YHEPTHIO CBS3H ATOMHBIX /P C ACPEKTOM MAaCCHI,

® TIPHUBOJUTH MPUMEPHI BIUSHHAS PATMOAKTUBHBIX M3TYYCHHUN HA JKUBBIC OPTraHU3MBbI; IOHUMATh MPUHIIUIT JSHCTBUS TO3UMETpa M pa3IuvaTh
YCJIOBHSI €0 UCIIOJIb30BAHUS;

® TOHMMATH JKOJIOTMYECKHE MPOOIEMbI, BOZHUKAIOIINE MPHU HCIOIB30BAHUN AaTOMHBIX SJEKTPOCTAHIIMMA, U MYTH pPEUIeHHsS 3TUX mpoliem,
MEPCTIEKTUBBI UCTIOIB30BAHUS YIIPABISIEMOTO TEPMOSACPHOTO CUHTE3A.

DJIeMeHThI ACTPOHOMMU

BbInycKHUK HAYYHMTCS:

e YyKa3bIBaTh Ha3BaHWs TUIaHET CONHEYHOW CHCTEMBI, pa3jindaTh OCHOBHBIC MPU3HAKH CYTOYHOTO BpAIICHUS 3BE3HOTO HeOa, ABMKCHHUS
Jlynsl, ConHIa ¥ TUTAHET OTHOCUTENBHO 3BE3I;

® TIOHMMATDH PA3IMUUS MEX]Y TeIMOICHTPUIECKON U TEOIEHTPUYECKOM CHCTEMaMH MUPA;

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYUTHCS:

e yKa3bIBaTh OOIIME CBOMCTBA M OTIWYHS TUIAHET 36MHOW TPYIIIBI U IJIAHET-TUTAHTOB; MaJTbIX Tesl COTHEYHON CHCTEMBI U OOJBIINX TUIAHET;,
MOJIb30BaThCS KAPTOU 3BE3HOT0 Heba MPpU HAOIIOACHUSX 3BE3THOTO Heba;

® pa3MyYaTh OCHOBHBIC XapaKTEPUCTHUKH 3Be3]T (pa3Mep, IBET, TeMIIepaTypa) COOTHOCHTH IIBET 3BE3IbI C €€ TEMIIEPATYPOi;

® pa3IMYaTh TUIIOTE3BI O MPOUCXOKICHIH COTHEYHON CHCTEMBI.



COJAEPKAHUE YYEBHOI'O IIPEIMETA
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n/n

Paznen, Tema
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Kou-Bo
Jaboparo
PHBIX
padoTr
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KOHTPOJIb
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OcHoBHBIE BUABI Y4eOHOH esITeIbHOCTH 00yyaromuxcs (Wi ocCHOBHbIe GopMbI BHEYPOUHOIi
AeATeJbHOCTH 00yYal0MXCS)

3aKoHBI
B3aUMOJeHCTBUSA
M JIBHKEHHUA Te

42

1

2

HabmroaTe 1 onuceIBaTh NPSIMOJIMHENHOE U PABHOMEPHOE JIBUYKEHUE TEJIEKKH C
KaIleJIbHULICH; OIIPENENIATH 110 JIEHTE CO CJIEJaMH Kalleslb BUJI AB)KCHUS TEIIECKKH,
IIPOMJICHHBIN €10 ITYTh U IIPOMEKYTOK BPEMEHU OT Hadasa JABHKCHUS 10 OCTAaHOBKH;
000CHOBBIBAaTh BO3MO>KHOCTb 3aMEHBI TEJICKKH €€ MO/IEbI0 (MaTepHaIbHOM TOUYKOMN) JIs
OIMCAHUs JBUKEHUS

[TpuBOANUTE MpUMEPHI, B KOTOPHIX KOOPAUHATY JBMXKYILETroCs Teja B J1r000il MOMEHT
BPEMEHHU MOKHO OIIPENEIINTD, 3Has €70 HAYAJIbHYIO KOOPAWHATY U COBEPIICHHOE UM 3a
JAaHHBIN IPOMEXYTOK BPEMEHHU IIEPEMELIEHUE, U HEJIB351, €CIIM BMECTO IIEPEMELICHUS 3a/1aH
IIPOWJICHHBIN IIyTh

OnpenensaTs MOAYIM U MNPOEKLUUU BEKTOPOB Ha KOOPIAMHATHYIO OCh; 3aIIUCHIBATh
YpaBHEHUE IS ONIPEACIICHHAS] KOOPAUHATBI JBUKYILETOCS TeJIa B BEKTOPHOU U CKAJIIPHOMN
¢dbopme, UCTIOIB30BATh €ro IS PELICHUs 3a1a4

3anuchIBaTh (GOPMYJIIBL: ISl HAXOKICHHUS MPOEKIMM U MOJYJSl BEKTOpa MepeMelIeHUs
TeJa, JUIsl BHIYMCIIEHUS! KOOPAUHATHI JBMKYILEroCs Teja B JIF000i 3aJaHHbIIl MOMEHT
BPEMEHH; JOKa3bIBATh PABEHCTBO MOJYJII BEKTOPA MEPEMELICHUS TPOUIEHHOMY ITyTH U
IUIOINAAM O] TPapUKOM CKOPOCTH; CTPOUTH I'paMKU 3aBUCUMOCTH VX = VX(t)
OOBSICHATH (PU3NUECKUM CMBICT IOHATUN: MTHOBEHHAsl CKOPOCTh, YCKOPEHUE; TPUBOIUTH
IpUMeEpPbI paBHOYCKOPEHHOT'O JBM)KEHUS; 3alMChIBATh (hOpMYIy AJIS ONpeaesIeHUs
YCKOpPEHUS B BEKTOPHOM BUJIE U B BUJIE MPOEKIUI Ha BHIOPAHHYIO OCh; IPUMEHSTh
(bopMyIbI JUIst pacyeTa CKOpPOCTHU Tella U €ro YCKOPEHHsI B PellICHUH 3aJiay, BhIpaXaTh
J00YI0 13 BXOASIIUX B QOPMYITy BETUUYHUH Yepe3 OCTAIIbHBIE.

MexaHnuueckune
KoJ1e0aHusa "
BOJIHBI. 3BYK
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OnpenensaTs KojedaTeaIbHOE IBUKEHUE 110 ero MpU3HAaKaM; MPUBOJIUTH IPUMEPHI
KoJie0aHu; ONUCHIBAaTh TMHAMUKY CBOOOHBIX KOJI€OaHUH MPYKUHHOTO U
MaTEMaTHUYECKOTO MasiTHUKOB; M3MEPATH KECTKOCTh NPYKUHBI WJIM PE3UHOBOTO IIHYpPa
Ha3zbiBaTh BeIMUUHBL, XapaKTepHU3yIOIIKe Koue0aTeIbHOE IBUKEHUE; 3aUChIBATh (OPMYITY
B3aMMOCBSI3H NIEPHO/IAa U YaCTOTHI KOJIeOaHUil; MPOBOAUTH SKCIIEPUMEHTAILHOE
HCCJIEIOBaHKE 3aBUCUMOCTH TIepro/ia KoieOaHui NpyKUHHOTO MasiTHUKAa OT m U K.
[TpoBOIUTH HCCIIEOBAaHUS 3aBUCUMOCTH Tepro/ia (4acTOThl) KoJeOaHUIl MasTHUKA OT
JUTMHBI €70 HUTHU; IPEJICTaBIISITh PE3yJIbTaThl U3MEPEHUN 1 BHIYMCICHUN B BUIE TaOJIHUIL;
paloTaTh B rpyMIie; CIyIATh OTYET O pe3yJbTaTax BHIOJHEHUS 3aaHUS-TIPOCKTA




«OrmpeneneHue KaueCTBEHHOM 3aBUCUMOCTH TepHo/ia KOJIeOaHN MaTeMaTu4ecKoro
MasiTHUKA OT YCKOPEHUS CBOOOJHOIO MaACHUSD)

OOBACHATH MPUYUHY 3aTyXaHUSI CBOOOAHBIX KOJICOAHUH;

Ha3bIBATh YCIOBUE CYILECTBOBAHUS HE3aTyXaIOIIUX KOJeOaHUIt

OOBACHATH, B UeM 3aKJIIOUACTCS SBJICHUE PE30HAHCA; IPUBOAUTH IPUMEPHI MOJIE3HBIX U
BPEJIHBIX NPOSABICHUN PE30HAHCA U ITyTH YCTPAaHEHUs MOCIEIHUX

PaznuuaTh nmomnepeyHsie U MPOJI0IbHbBIC BOJIHBI, OMMMCHIBATH MEXaHU3M 00pa30BaHUS BOJIH;
Ha3bIBATh XapaKTEPU3YIOLIME BOJIHbI (PU3UUECKHE BETUUMHbI

Ha3pIBaTh BEIMYMHBI, XapaKTEPUIYIOLIUE YIIPYTHUE BOIHBI; 3aUCHIBATH (POPMYIIBI
B3aMMOCBSI3M MEX/1y HUMU

HaspiBaTh 1rana3oH 4acTOT 3BYKOBBIX BOJIH; IIPUBOJIUTH IPHUMEPHI HCTOUHUKOB 3BYKA;
IPUBOAUTH OOOCHOBAHUS TOTO, YTO 3BYK SIBJISETCS IPOJOIbHOMN BOJIHOM; CIyIIaTh TOKIA]]
«YIbTpa3ByK U MHPPA3BYK B MPUPOJIE, TEXHUKE U METUIIIHEY, 3a7aBaTh BOIPOCH U
OPUHUMATh yyacTue B 00CYKJICHUU TEMbI

Ha ocHOBaHWMM yBHIEHHBIX OTIBITOB BBIIBUTATh TUIIOTE36I OTHOCUTEIHHO 3aBUCHMOCTH
BBICOTHI TOHA OT YaCTOTHI, @ TPOMKOCTH — OT aMILIMTY bl KOJIeOaHUH UCTOUYHUKA 3BYKa
BbIBUTaTh THIIOTE3HI O 3aBUCIMOCTH CKOPOCTH 3ByKa OT CBOIMCTB CpEJIBI U OT €€
TeMIIepaTypbl; OOBSICHSTH, IOYEMY B Ia3aX CKOPOCTh 3ByKa BO3PACTAET C IOBHIILICHUEM
TeMIIepaTyphbl

[IpuMeHATH 3HAaHUA K PELICHUIO 3a/1a4

OOBsACHATH HAOIIOJAEMBIH ONBIT 110 BO30YKICHHIO KOJeOaHHH 0THOTO KaMepTOHA 3BYKOM,
UCITYCKAaeMbIM JIPYTMM KaMEPTOHOM TaKOH K€ YaCTOTHI

DJIeKTPOMArHUTH
oe moJie
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Jlenathb BBIBOJIbI O 3aMKHYTOCTH MarHUTHBIX JIMHUK U 00 ociabaeHuH MoJis ¢ yIadleHUEeM OT
IIPOBOJHUKOB C TOKOM

dopmyarpoBaTh MPABUIIO MTPABOW PYKH JUIsS COJIEHOUIA, IPaBMIIO OypaBUMKa; ONPEeATh
HaIlpaBJICHUE DIEKTPUYECKOr0 TOKA B IIPOBOJHUKAX U HAIIPABJICHUE JINHUM MAarHUTHOIO
TIOJIS

IIpuMeHATH PaBUIIO JIEBOU PYKH; OIPEHENIATh HAIIPABJICHUE CUIIBbI, IEHCTBYIOIEH Ha
ANEKTPUYECKUI 3apsiJl, ABHXKYIIUICS B MATHUTHOM T10JIE; ONPEIENATh 3HAK 3apsiia U
HaIlpaBJICHUE JBUKEHUS YaCTHULBI

3anuceIBaTh GOPMYITy B3aUMOCBSI3U MOJIYJIsi BEKTOpa MarHUTHON MHAYKUIUU B, MarHutTHoro
noJis ¢ Moayiem cuibl F, neficTByroleil Ha MpoOBOAHMK JUIMHOM |, pacmionosxeHHbIH
NEPNEHAUKYIISIPHO JIMHUAM MarHUTHOW MHIYKIIMH, U CUJIOW TOKa | B IPOBOJHUKE;
OIUCBIBATh 3aBUCMMOCTh MATHUTHOI'O IIOTOKA OT MHIAYKLIMM MATHUTHOTI'O IOJIA,
IIPOHM3BIBAOILETO IJIOMIAIb KOHTYPA U OT €r0 OPUEHTALIMH 110 OTHOLIEHUIO K JINHUSIM
MarHuTHOM MHIYKIIHH

HaGnronate ¥ ONMCHIBATh OMBITHI, MOJTBEPHKAAOLINE MOSIBICHHE HJIEKTPUUYECKOT0 OIS IIPH
M3MEHEHUN MAarHUTHOTO MOJIS, AEJIaTh BBIBOIbI

IIpoBOINUTE HCCIIENOBATENBCKUN DKCIIEPUMEHT 10 U3YYECHUIO SIBJICHUS DJIEKTPOMArHUTHOU




MHAYKIUH;, aHAJTU3UPOBATh PE3yJIbTAaThl SKCIIEPUMEHTA U JIEJIaTh BHIBOJIBI;
paboTath B rpyIme

HabmroiaTe B3auMOACHiCTBHE ATFOMUHUEBBIX KOJIEI] C MATHUTOM; OOBSCHATH (DU3HUECKYIO
cyTh npasuia JleHna u GopMyIMpoBaTh €ro; NPUMEHATh NpaBuiIo JIeH1a 1 npaBuiIo mpaBoi
PYKH JUIs OIIpEIEICHMs] HAallpaBJICHNUs NHIYKIIMOHHOTO TOKa

HaGnronate 1 00BACHATH ABJICHUE CAMOMHIYKIIUU

Paccka3biBaTh 00 ycTpOHCTBE U IPUHLIUIIE IEHCTBUS F€HEpATOpa IEPEMEHHOIO TOKA;
Ha3bIBATh CIIOCOOBI YMEHBILIEHUS MTOTEPh JIEKTPOIHEPIHH IIepeaayue ee Ha

OO0JIbIlIE PACCTOSIHUS; PACCKA3bIBATh O HA3HAYEHUH, YCTPOWCTBE U PUHLIUIIE AEHCTBUS
TpaHchopMaTopa U ero IpUMEHEHUH

Habiro1aTh OMBIT 110 U3IY4YEHUIO U IPUEMY 3JIEKTPOMATHUTHBIX BOJIH; ONKCHIBATD
pasInYMs MEXTy BUXPEBBIM 3JIEKTPUUYECKUM U 3JIEKTPOCTATHUECKUM IOJIIMU

Habnronats cBOOOHBIE 2JI€KTPOMAarHUTHBIE KOJICOaHUs B KOJIeOAaTeIbHOM KOHTYpE; JeNaTh
BBIBOJIbI; pelIaTh 3a1a4u Ha popmyiy TomcoHa

Paccka3biBaTh 0 NpUHIMIAX PAIMOCBI3U U TEIEBUICHMUS; CIyLIaTh 10KIaa «Pa3Butue
CpPEZCTB U CIIOCOO0B nepeaayr UHGOpMaIMK HelaleKHe PacCTOSHUSA C JPEBHUX BPEMEH U
JI0 HAIIUX JHEN»

HaspiBaTh pazinuuHble AUana3oHbl 3JIEKTPOMAarHUTHBIX BOJIH

HaGnronate paznoxeHnue 06€10ro cBera B CIEKTP MPH €ro NPOXO0KACHUU CKBO3b IIPU3MY U
1oJlyuyeHue Oe0ro CBeTa MyTeM CI0KEHHS CIIEKTPaIbHBIX IIBETOB C IIOMOIIBIO JINH3HI;
OOBSICHATB CYTh U J]aBaTh OINPEJIEIEHUE SIBJICHUS JUCTIEPCUN

HabmtoaTh CIUIOMIHOM U TMHEHYaThle CIEKTPbl UCITYCKAHUS; Ha3bIBaTh YCIOBUS
00pa30BaHus CIIOUIHBIX M JMHEWYAThIX CIIEKTPOB UCIYCKaHUs; paboTaTh B TPYIIIE;
ciIymarth Joknaj «MeTos CHeKTpaIbHOTO aHallu3a U €ro IPUMEHEHHNE B HAyKe U TEXHUKE»
OOBACHATH U3NTydeHHE U MOTJIONICHNE CBETAa aTOMaMHU U MPOUCX0XKIEHUE JTMHEHYaThIX
CIIEKTPOB Ha OCHOBE NocTynaToB bopa; pabotatk ¢ 3agaHUsIMH, IPUBEIEHHBIMU B pa3fielie
«HWToru rnasbi»

CtpoeHue aToma
¥ aTOMHOI0 s11pa,
UCMOJIb30BaHHE
IHEPruu aTOMHBIX
sep
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OnwuceiBath onbITH Pe3epdopaa: mo 0OHapyKEHUIO CIOKHOIO COCTaBa PaliOAKTUBHOTO
U3ITy4EHUS U 110 UCCIEA0BAHUIO C TOMOUIBIO PACCESHUS 0-4aCTHUI] CTPOCHMS aToMa
OOBACHATH CyTh 3aKOHOB COXPAaHEHHsI MAaCCOBOT'O YHCIIa U 3apsi/ia IPU paAHOoaKTUBHBIX
MPEBPALICHUSIX; TPUMEHSTh 3TH 3aKOHBI ITPH 3alMCH YPABHEHUH SAEPHBIX pEeaKIHi
W3MepsaTh MOITHOCTH JJO3bI PaJAUAIMOHHOTO (POHA JO3UMETPOM; CPABHUBATH MOTY4EHHBIN
pe3yNbTaT ¢ HAaMOOJIBIINM JOITYCTUMBIM JIs YeJIOBEKa 3HaYeHHEeM; paboTaTh B TPpyIIe
ITpyMeHsTh 3aKOHBI COXPaHEHHUsI MaCCOBOI0 YHCIIA U 3apsia AJIs 3allUCU ypaBHEHUI
SIIEPHBIX PEAKIUH

OOBsICHATH (PU3NUECKUI CMBICT OHATHN: MAacCOBOE M 3apsiI0BOE YHCIIa

OOBACHATH (PU3NYECKHI CMBICI IOHATHUI: SHEPTHs CBA3H, Ae(eKT Mmacc

OnuceIBaTh MpolLece AEIEHUS sipa aToMa ypaHa; OObsICHATh PU3UUECKHI CMBICI TTOHSITHIA:
LIENTHAs pEeaKlIMsl, KpUTHYECKas Macca; Ha3blBaTh YCJIOBUS IPOTEKAHUs yIIpaBIsieMON




LIEITHON peaKLuu

PacckaspiBaTh 0 Ha3HAYEHUU SACPHOTO PEAKTOPa Ha MEJUICHHBIX HEUTPOHAX, €ro
YCTpPOMCTBE U MPUHLIMIIE ACHCTBUSI; Ha3bIBATh IpeuMylecTBa u Hegoctatku ADC nepen
JPYTMMH BUJIAMU 3JIEKTPOCTAHIUH.

HaspiBaTh pu3nveckne BEIMUUHBL: MTOTJIOMIEHHAs 1032 N3ITy4eHus, Kod(hHUImeHT kayecTna,
HKBHMBAJICHTHAs 1034, IIEPUOJ ITOJIypacnazaa; ciaymars fokinan «HeratuBnoe Bo3nencTere
panuaiyy Ha )KUBbIE OPTaHU3MBI U CIIOCOOBI 3aIIUTHI OT HEE»

Ha3zpiBaTh yci10BHs IPOTEKAHMS TEPMOAIEPHON PEAKIIMK; ITPUBOIUTH IIPUMEPHI
TEPMOSIEPHBIX PEaKLUi; IPUMEHATh 3HaHUS K PELLIECHUIO 33]1a4

Crpouts rpauk 3aBUCUMOCTH MOIITHOCTH J103bl U3JIy4€HUs IPOJYKTOB pacraja pajoHa oT
BPEMEHH; OLICHUBATh 110 IpauKy MepuoJ norypacnaa NpoayKTOB pacnana paaoHa;
IIPEICTABIISTh PE3YJIBTAaThl HU3MEPEHUN

B BUIe Ta0mIr; paboTaTh B rpymme

Ctpoenue u
ABOJTIOIUSA
Bcenennon

Habmronate crnaiiasl nwinn potorpaduu HeGECHBIX 0O0BEKTOB; Ha3bIBATh I'PYIIBI OOBHEKTOB,
BXOJISIIIUX B COJTHEUHYIO CUCTEMY NPUBOAUTH MPUMEPHI U3MEHEHHUS BUIa 3B€3THOTO HeOa B
TE€YCHHE CYTOK

CpaBHHBATh IUIAHETH 3€MHOU TPYIIIIBI; IUIAHETHI-TUTAaHThl; aHATH3UPOBATh (oTorpadun
WM CTIAi/IbI IIIaHEeT

OnwuceiBath hotorpaduu Manbix e COTHEUHOW CHCTEMBI

OOBbsICHATH (PU3MUECKHE MPOLIECCHI, TpoucXosiue B Heapax ColHIa U 3B€3/1; HAa3bIBaTh
NpUYHHBI 00pa3oBaHus NsTeH Ha CONHIIG; aHATM3UPOBaTh (HoTOrpaduu COTHEUHOU KOPOHBI
1 00pa3oBaHMii B HEH

OnuceIBaTh TpU MOJENN HECTallMOHPaHOH Beenennoil, npennoxxenHsie @puamMaHoM;
OOBSICHATB B UEM MPOSIBIIIETCS HECTALIMOHAPHOCTH BeeneHHoi; 3anuckiBaTh 3akoH Xab01a
JleMOHCTpHPOBATh IPE3CHTAIINH, YIaCTBOBATh B 00CYK/IEHUH MPE3CHTAINIT; paboTaTh C
3aJJaHUSIMU, IPUBEJICHHBIMU B pazjnene «/Toru rinaBei»

Oo0oouIaromee
MOBTOpPEHHNE

IIpuMeHATh 3HaHUS K PELICHUIO 3a/1a4

Bcero:

102




