MVYHULIUITAJIBHOE OBPA3OBAHMUE I'OPO/] APMABUP
MVYHULIUITAJIBHOE ABTOHOMHOE OBIIEOBPA30OBATEJIBHOE VUYPEX/IEHUE -
CPEJJHAA OBIIEOBPA3OBATEJIBHAS INKOJIA Ne 4

YTBEPX/IEHO

MopnucaHo pellIeHNEeM [Ie1arOTN4YeCKOro COBETa
M Aoy_ undposon nognucbio: MAOY-COIL Ne 4 MO r. Apmasup

MAOQOY-COLLINe4 ot 30 aBrycra 2021 roga nporokos Ne 1
CO LU NQ 4 [lata: 2022.03.01 Jlupextop MAOY-COLL Ne 4

11:53:31 +03'00' B.A. Konocosa

PABOYAS ITPOI'PAMMA
MO ®U3UKE

YpoBeHb 00pa3oBanus (Kiacc) cpeanee oomiee oopazopanme: 10-11 kmaccel (0a30BbIi YpOBEHB)

KomnuectBo gacos: 136
KommuecrBo wacos B Hemenmo: 10 xmace — 2 4., 11 xirace — 2 4.

Yuurtens WM rpymmna yyuTenel, pa3paboTYNKOB IPOTPaMMBIL:
bubuk Enena AnexcanaposHa, yuurenb puznku MAOY-COILL Ne 4,

[Iporpamma pa3paboTana B COOTBETCTBHMM ¢ MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanun ot 6 okTaOps 2009 roma Ne 413 «OO6 yTBep)KIACHWHM W BBEJICHHH B JACHCTBHUC
(henepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEILHOTO CTaHIapTa CPEIHEro 00IIero oOpa3oBaHUs
(C TOTIOJTHEHUSIMU ¥ U3MCHECHHSIMHU );

C y4eTOM MPUMEPHON OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbI CpPEeTHEro oOIIero oOpa3oBaHus,
0100peHHON (eepanbHbIM yI4EOHO-METOIMYECKUM OO0BEAMHEHUEM IO 0O0IeMy 0Opa30BaHUIO
(mpotokon ot 28 uroHs 2016 1. Ne 2/16-3)

¢ yuérom YMK «Duzuka.Knaccuueckuii xkype» s 10-11 kmaccoB 00meoOpa3oBaTeIbHBIX
YUpEKICHHH, aBTOpCKOil mporpaMmbl «Pusuka» 10-11 kmaccel. - M.: [Ipocsemenne 2017 r.



|. Ilannpyemble pe3y1bTaThl OCBOCHHUSI Y1eOHOI'0 NpeaMeTa

JInYyHOCTHBIE Pe3yIbTAThI
o  Qusuueckoe e6ocnumanue, Gopmupoganue Kyibmypbl 300p06bsi U IMOYUOHAILHOSO
onazononyuus:
-OpUCHTAIUS OOy4JaroImIMXCs Ha JOCTH)KCHHE JIMYHOTO CYACThS, PEATH3AIMI0 TMO3UTHUBHBIX
KU3HECHHBIX TIEPCIIEKTUB, WHUIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
JTUYHOCTHOMY CaMOOTIPEICIICHUI0, CIOCOOHOCTh CTaBHUTh LN U CTPOUTH JKU3HCHHBIE TIAHBI,

-TOTOBHOCTh M CHOCOOHOCTh OOydYalIIMXCA K OTCTAaMBAaHUIO JIMYHOTO JOCTOMHCTBA,
COOCTBEHHOTO MHCHWSI, TOTOBHOCTh M CIIOCOOHOCTH BBIPA0ATHIBATH COOCTBEHHYIO IMO3HUIIUIO IO
OTHOIIEHUIO K OOIIECTBEHHO-TIOJUTUYECKUM COOBITHSIM TMPOIIJIOTO W HACTOSIIETO HAa OCHOBE
OCO3HAHUS U OCMBICJICHUSI HCTOPHUH, TyXOBHBIX IICHHOCTEH M JJOCTUKCHUI HAIICH CTPaHbI;

-TOTOBHOCTh M CIIOCOOHOCTh OOy4YalIIMXCA K CaMOpPa3BUTUIO W CAMOBOCIUTAHHUIO B
COOTBETCTBUU C OOIICUYETOBEYECKUMH IIEHHOCTAMH U HJI€aJaMu T'PaKIAHCKOro OOIIEeCTBa,
MOTPEOHOCTh B (PM3UYECKOM CAaMOCOBEPIIEHCTBOBAHUHU, 3AHITHSIX CIIOPTHUBHO-0310POBUTEIHHON
NESITETLHOCTBIO;

-TIPUHATHE W peau3alisl IIEHHOCTEH 370pOBOTO W 0e30macHOro obOpasa >KHM3HU, OEpexHOeE,
OTBETCTBEHHOE€ W  KOMIIETEHTHOE  OTHOIICHHME K COOCTBEHHOMY  (U3HUYECKOMY |
TICUXOJIOTUYECKOMY 3JI0POBBIO;

-HEeTPUATUE BPETHBIX MPUBBIYCK: KypeHHUS, YIOTPEOICHUS aJIKOTOJISI, HAPKOTHKOB.

e [lampuomuueckoe eocnumanue:

-poccuiicKasi WIACHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCHUHCKONW WIESHTUYHOCTH B
MOJIMKYJIBTYPHOM ~ COITMYME, YYBCTBO MPUYACTHOCTH K HMCTOPHUKO-KYJIBTYpPHOH OOIIHOCTH
poccuiickoro Hapoja u cyap0e Poccuu, marpuoTtusm, rOTOBHOCTh K CIIy)keHHI0 OTE4eCTBY, €ro
3aIUTE;

-yBOXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Tiepen PoamHOMN, TrOpIoCTH 3a CBOM
Kpaii, cBor0 PoauHy, mponuioe U HaCTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoja Poccun, yBaxkeHnue k
roCyJapCTBEHHBIM CUMBOJIaM (Tepo, ¢uiar, THMH);

-popMUpOBaHUE YBAXKEHUS K PYCCKOMY SI3bIKY KaK TOCYyJapCTBEHHOMY S3bIKy Poccuiickoii
denepanun, SBISIONIEMYCS OCHOBOW POCCHHWCKOM HWJIEHTUYHOCTH M TJIABHBIM  (PaKTOpOM
HAI[MOHAJILHOTO CAMOOTIPE/ICNICHUS;

-BOCIIUTAHUE YBAXKEHUS K KYJIbTYpE, S3bIKaM, TPAJUIHUAM U 00bIYasiM HaApOJ0B, MPOKHUBAIOLIUX
B Poccuiickoit denepanuu.

e [ padsicoanckoe socnumanue:

-TPaKJAHCTBEHHOCTh, TpaXKJaHCKas TMO3MIMS AaKTUBHOTO M  OTBETCTBEHHOTO  4JieHa
pOCCHIICKOTO 0O0IIeCTBA, OCO3HAIOUIET0 CBOM KOHCTUTYIIMOHHBIE IIpaBa M OO0S3aHHOCTH,
YBaXKaroIIEro 3aKOH U MPaBOMOPSA0K, OCO3HAHHO MPUHUMAIOLIET0 TPAJUIIMOHHBIE HAIIMOHAILHBIE
U o01evyenoBeYeckre TyMaHUCTUYECKUE U JIEMOKPATUYECKUE [IEHHOCTH, TOTOBOTO K Y4acTHIO B
0OLIECTBEHHOM KU3HMU;

-IIpU3HAHUE HE OTUYKJAEMOCTH OCHOBHBIX MpaB U CBOOOJ YeNOBEKa, KOTOPHIE MPUHAAICKAT
KOKIOMY OT pPOXKJCHHS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX MpaB M cBOOOA 0Oe3
HapyIIeHUs MpaB U CBOOOJ APYrUX JIMIl, TOTOBHOCTh OTCTaUBAaTh COOCTBEHHBIE MpaBa M CBOOOIbI
YeloBeKa U IpakJaHWHA COTJIACHO OOIIETNPU3HAHHBIM MPUHIUIIAM U HOPMaM MEXIYHApOJIHOTO
npaBa U B cooTBeTcTBUM ¢ Konctutynueit Poccuiickoit ®denepanuu, npaBoBas U MOJIUTUYECKAS
TPaMOTHOCTS |

-MHPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIIECTBEHHOM
MPAKTUKH, OCHOBaHHOE Ha [WANOre KYIbTyp, a TaKXke pa3iuuHbiX (opM OOIIECTBEHHOTO
CO3HAHMS, OCO3HAHHME CBOET0 MECTa B MOJHUKYIHTYPHOM MHUPE;

-MHTEPUOPHU3ALIUSA IIEHHOCTEH JEeMOKpAaTUHM M COLMAIbHOW COJNHAAPHOCTH, TOTOBHOCTH K
JOTOBOPHOMY PETyIHPOBAaHUIO OTHOIIEHHI B TPYIIIE WK COLUATbHON OpraHU3allii;

-TOTOBHOCTh OOy4arolmuxcs K KOHCTPYKTHMBHOMY YYacTHUIO B MNPUHATHH PELICHUH,
3aTparuBarOINX WX IpaBa U HHTEPECHl, B TOM YHCIIE B Pa3INYHbIX (hopmax OOIIeCTBEHHOMN
CaMOOpPraHU3allii, CaMOYIIPaBICHHUS, OOIIECTBEHHO 3HAUNMOU IeATEIHHOCTH;

-TIPUBEP>KEHHOCTH HJIeIM WHTEPHAIMOHATN3MA, JPYKObI, PABEHCTBA, B3aUMOIIOMOIIU HAPOJIOB;

-BOCIIUTAHUE YBAKHUTEIHHOTO OTHOIIEHUS K HAIMOHALHOMY JIOCTOMHCTBY JIIOJICH, UX
YyBCTBaM, PEIUTHO3HBIM YOSKICHUSIM;



-TOTOBHOCTh OOYYarOMIMXCS TPOTUBOCTOATH UACOJOTHUH OJKCTPEMHU3MA, HAIMOHAIN3MAa,
KceHOo(oOuM; KOpPYNIUH; JUCKPUMHHALUKA 10 COIHAIBHBIM, PEINTHO3HBIM, PaCOBBIM,
HAI[MOHAJILHBIM MMPU3HAKAM U JPYTUM HETaTUBHBIM COLUATHHBIM SIBICHHSIM.

e Dxosnozuueckoe 6ocnumanue

-MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAUMMOCTH
HayKH, TOTOBHOCTh K HAyYHO-TEXHHYECKOMY TBOPYECTBY, BJIAJICHUE JOCTOBEPHOU MH(pOpMaIueit
O TMEpeloBbIX JOCTHKCHHSX M  OTKPBITUAX MHPOBOM M  OTCUSCTBEHHOW  HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBA,

-TOTOBHOCTH M CTIIOCOOHOCTH K 00pa30BaHMIO, B TOM YUCIIC CaMOOOPA30BAHUIO, HA MPOTHKEHUU
BCEl JKHM3HH, CO3HATEILHOE OTHOIICHNE K HEMPEPHIBHOMY 00Opa30BaHUIO KaK YCIOBUIO YCICITHON
npodeccHoHATEHOM 1 00IECTBEHHOU JNESITEIILHOCTH;

-3KOJIOTUYECKas. KylIbTypa, OCpeKHOE OTHOIICHUS K POJHOW 3eMJjie, MPHPOJIHBIM OOraTcTBaM
Poccun m Mupa; MOHMMaHWE BIMSHHUS COIMAIBHO-YKOHOMHYECKHX MPOIIECCOB HA COCTOSHHUE
MIPUPOJTHON U COIMATBLHOM CpPelbl, OTBETCTBEHHOCTD 32 COCTOSTHUE MIPUPOIHBIX PECYPCOB; YMEHUS
W HABBIKK PAa3yMHOTO TPUPOJOIOJIB30BAHMS, HETCPIIUMOE OTHOIIEHUE K JICHCTBUSM,
MIPUHOCSAIIUM BpPE]] 3KOJIOTHH; IPHOOPETEHHE OIBITA IKOJIOTO-HAMPABICHHOHN JACSITeILHOCTH;

-3CTETUYECKOE OTHOMICHWUS K MHUpPY, TOTOBHOCTH K OCTETHYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

e Tpyoosoe socnumanue:

-yBa)XE€HHE KO BceM (hopMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,
OCO3HAHHBIM BBIOOP Oymymielt mpodeccuu Kak MyTh W CHOCO0 peanm3anuud COOCTBEHHBIX
KU3HEHHBIX TUTAHOB;

-TOTOBHOCTH OOYYarOIIMXCS K TPYIOBOH NPOo(ECCHOHATBHON JIEATSIIEHOCTH KaK K BO3MOXXHOCTH
YYacTHs B PEIICHUH JIMYHBIX, OOMECTBEHHBIX, TOCYIaPCTBEHHBIX, OOMICHAIIMOHATBHBIX TTPOOIIeM;

-TIOTPeOHOCTh TPYIWTHCS, YBOKECHHE K TPYAy W JIIOASIM TPyAa, TPYIOBBIM JOCTHIKCHHSIM,
T0OpPOCOBECTHOE, OTBETCTBEHHOC W TBOPYECKOE OTHONIEHWE K pa3HBIM BHJAM TPYAOBOU
NesITeNIbHOCTH;

-TOTOBHOCTh K CaMOOOCIIY>KMBAaHUIO, BKJIIO4as OOy4eHHEe U BBINOJIHEHHWE JOMAIITHUX
00s3aHHOCTEI.

e  Dcmemuueckoe 6ocnumanue:

-du3nIecKoe, SMOITMOHAIBHO-TICUXOJIOTHYECKOE, COIHMAIBbHOE OJIaromojydue OO0yJaroniuxcs B
KU3HU 00paz0BaTENIbHON OpraHU3allM, OUIYIIEHHE JAeTbMU 0€30MacHOCTU U MCUXOJIOIHYECKOTro
koMmdopTa, nHGOPMAITMOHHOKW 0€30MTaCHOCTH.

MertanpeaMeTHble pe3yabTaThl

Pezynamuenule ynueepcanvHble yueoHvle 0elicmeus
Boinycknuk nayuumces:

—  CaMOCTOSITENIBHO OIpPEAEATh 1€, 331aBaTh MapaMeTpbl U KPUTEPUHU, IO KOTOPHIM MOYKHO
OTIPEeNUTh, YTO LIeJIb JOCTUTHYTA;

—  OIICHMBAaTh BO3MOJKHBIE MOCIEACTBHS JOCTHMKEHHS MOCTABICHHOW €M B JESATENBbHOCTH,
COOCTBEHHOM KU3HU M KU3HHU OKPYKAIOIIMX JIIOJIeH, OCHOBBIBASICh Ha COOOPAKEHUSX ITHKU U
MOpanu;

— CcTaBUTh M (PopMynHUpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BaATENbHOM NEATEIBHOCTH U
KU3HEHHBIX CUTYalIHSIX;

— OLEHUBaThb pECypCchl, B TOM 4YHUCJIE BpeMs M JpYrHe HeMaTepuaibHbIE PECYpPCHI,
HEO0OXO0IUMBIE IS TOCTHKEHUS TIOCTAaBIICHHOH IIEIH;

— BbIOMpaTh TYTh JOCTHIKEHUS LeNH, IJIAaHUPOBATh pEUICHHE TOCTaBJICHHBIX 3ajad,
ONTUMU3UPYS MaTepHaJIbHbIE U HEMATEepUAIbHBIE 3aTPATHI;

—  OpraHu3oBBIBaTh J(PQPEKTUBHBIN TMOUCK PECYpPCOB, HEOOXOAMMBIX I JOCTHKECHUS
MOCTaBJIEHHOM 11eJ1H;

—  COIOCTABJISATh MOJYYEHHBIA PE3YNbTAT IEATEILHOCTH C IOCTAaBICHHOW 3apaHee 1eJIbIo.

Ilo3naséamenvnole ynusepcanvHbvie yueOHble OCUCM U
Buinycknuk nayuumeces:



—  WCKaTh W HAaXOJWTh O00OOIICHHBIE CIIOCOOBI peIIeHHs 3a7ay, B TOM YHCIIE, OCYIIECTBISATh
pa3BepHYThI HMHPOPMAIMOHHBIM TOUCK W CTaBUTh HAa €ro OCHOBE HOBBIC (y4eOHBIE W
[I03HABATENbHbIE) 33/1a4H;

— KPUTHYECKH OICHUBATh ¥ HHTEPIPETUPOBATH HWH(OOPMAIMIO C PA3HBIX TO3HIIHH,
pacmno3HaBaTh U (PUKCHPOBATH MPOTHUBOPEYHS B HHYOPMAIIMOHHBIX HCTOYHHUKAX;

—  WCHOJIb30BaTh PA3JIMYHBIC MOJICIIBHO-CXEMATHUECKUE CPEICTBA JJs TPEJCTaBIICHUS
CYIIIECTBCHHBIX CBSI3€H M OTHOIICHUH, a TaKXKe MPOTUBOPEUHIA, BHISBICHHBIX B HH(DOPMAIIMOHHBIX
HCTOYHHUKAX;

—  HAXOJWTh W MPHUBOJUTH KPUTHUYECKHAE apryMEHTHI B OTHOIICHUU JNEHCTBUU W CYXKICHUUN
JIPYroro; CIIOKOWHO W pPa3yMHO OTHOCHTBCS K KPHUTHYECKUM 3aMEYaHHUSIM B OTHOIICHUU
COOCTBEHHOTO CYXXJICHUS, pACCMaTPUBATh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS;

—  BBIXOJHMTH 32 PaMKH Y4E€OHOTO TpeaMeTa M OCYIISCTBIIATH IICJICHANPABICHHBIA ITOUCK
BO3MOXHOCTEH /ISl IHUPOKOTO NIEPEHOCa CPEJICTB U CIIOCOOOB JCHCTBUS;

—  BBICTpaWBaTh MHIUBUIYAIBHYIO 00pa30BaTEIbHYIO TPACKTOPHUIO, YUUTHIBAs OTPaHUYCHUS
CO CTOPOHBI JPYTUX YIACTHUKOB H PECYPCHBIC OTPaHUICHHUS,

—  MEHSATH W YICPKUBATh Pa3HbIC TIO3UIINH B IO3HABATEIIFHOMN JCSTEILHOCTH.

Kommynuxamuenwle ynusepcaivhble yuedHbvle 0elicmeus

—  OCYIIECTBIISTH JCIIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIBIMH (KaK
BHYTPH 0Opa30BaTEIbHOM OpraHU3allMi, TaK W 3a €€ Mpeleiaamu), Moaouparh MapTHEPOB IS
JICIIOBOM KOMMYHHUKAITUU HCXOJS W3 COOOpaKCHHWH pe3yJbTaTUBHOCTH B3aUMOJICHCTBUSA, a HE
JIMYHBIX CUMITATHM;

— TIPH OCYIIECTBICHHH TPYIIOBOW padOThl OBITh KaK PYKOBOJUTEIEM, TaK M UJICHOM
KOMaHJIbI B Pa3HBIX poJiAX (TeHepaTop WICH, KPUTHK, WCIOJHUTEIb, BBICTYIAIONINH, SKCIIEPT U
T.1.);

—  KOODJIMHHPOBATh W BBINOJHATH pPa0dOTy B YCIOBHSIX pPEATbHOTO, BUPTYaJIbHOTO U
KOMOMHHUPOBAHHOTO B3aUMOJICHCTBUS;

—  pPa3BepHYTO, JIOTUYHO M TOYHO H3JaraTh CBOIO TOYKY 3PEHHUSI C HCIOJb30BaHUEM
a/IeKBaTHBIX (YCTHBIX U MHCbMEHHBIX) SI3IKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH(MJIMKTOTEHHBbIE CUTyalldd U NPEJOTBpaliaThb KOH(MIUKTHI 10 HX
akTUBHOW (ha3pl, BBICTpAaWBaTh JEJIOBYI0O M 0O0pa30BaTENbHYI0 KOMMYHHKAIWIO, u30eras
JUYHOCTHBIX OLIEHOYHBIX CYXJICHUH.

IIpeaMeTHbBIE pe3yJbTAThI
10 kaacc

Boinycknuk na 6a3zoeom ypoene nayuumca:

—  JeMOHCTPHUpOBaTh Ha MpHUMEpax pojb U MecTo (U3UKH B (POPMUPOBAHUU COBPEMEHHOMU
HAyYHOM KapTHHBI MHpPa, B PAa3BUTUU COBPEMEHHOW TEXHMKH W TEXHOJOTHH, B MPaKTHYECKOU
NeSITeNLHOCTH JIIOJICH;

— JEeMOHCTpPUpOBATh Ha TMPUMEpPax B3aUMOCBS3b MEXIYy (UIUKOW ©  APYrUMU
€CTECTBEHHBIMU HayKaMH;

—  yCTaHaBJMBaTh B3aUMOCBSI3b E€CTECTBEHHO-HAYUHBIX SIBIICHUH W MPUMEHSTH OCHOBHBIE
buznyecKkrue MOJEH sl KX ONHUCaHUs U OOBSICHEHHUS,

—  HCIIOJIb30BaTh HMH(OPMALMIO (PU3MUYECKOTO COJIEpXKaHHWsl TpU pElIeHUH Y4eOHBIX,
MPAKTUYECKUX, MPOEKTHBIX M HCCIEAOBATENIbCKUX 3ajad, HMHTErpupys HHGOpMAIUI0 U3
Pa3IMYHBIX HUCTOYHUKOB U KPUTUUYECKHU €€ OLIEHUBAS;

— pasnuyaTh U YMETh HCHOJb30BAaTh B Y4e€OHO-HCCIENOBATEIbCKON NEATEIbHOCTH METOIbI
HAy4YHOTO NO3HaHUs (HaOJI0JIeHne, ONMCcaHue, U3MEepEHHe, IKCIIEPUMEHT, BbIIBU)KEHUE TUTIOTE3BI,
MOJIEIUPOBAaHUE U Jp.) U (HOPMBI HAYYHOTO MO3HAHMs ((PaKThl, 3aKOHBI, TEOPUH), AEMOHCTPUPYS
Ha MpUMepax UX pojb U MECTO B HAYYHOM IO3HAHHH;

— TPOBOAMTH TpsMble U KOCBEHHbIE W3MEHEHHMs (PU3MUECKHX BEJIWYHMH, BbIOMpas
U3MEpUTENIbHbIE TPUOOPHI C y4ETOM HEOO0XOJMMOW TOYHOCTH H3MEPEHUH, IUIAHUPOBATh XOJ
U3MEpPEHUH, TOJy4YaTh 3HAYEHHE W3MEPSIEMOM BEIUYMHBI M OLIEHUBAaTh OTHOCUTEIIBHYIO
MOTPEUTHOCTH I10 3aJJaHHBIM (POpMyJIaMm;



—  TPOBOAMTH MCCIEIOBAHUS 3aBUCUMOCTEH MeXAy (PU3MUECKUMH BEIMYMHAMH: TIPOBOIUTH
W3MEPEHUSI U OMpEeAeNiATh HaA OCHOBE UCCIIEIOBAHMS 3HAYCHUE MapaMeTPOB, XapaKTEPU3YIOMIUX
JAHHYIO 3aBUCUMOCTh MEX/y BEIMYMHAMU, U JEJIaTh BHIBOJI C YYETOM MOTPEIIHOCTH U3MEPECHHUIA;

—  WCHOJIL30BAaTh JUISI ONMCAHUS XapaKTepa MPOTeKaHus (PU3HUECKUX MPOIECCOB (hU3MUECKUE
BEJIMYMHBI U IEMOHCTPUPOBATH B3aUMOCBSI3b MEXKY HUMH;

BorinyckHUK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYNTHCS:

—  NnoHuMamv U 0OBACHAMb YELOCMHOCMb QUULECKOU Mmeopuu, paziuyams ZpaHuybl ee
NPUMEHUMOCTU U MECMO 8 PAOY OpYeUux Gu3udecKux meopuil;

— enademv  npuemamu  NOCMPOEHUs Meopemudyeckux O0OoKA3amenbCcms, d  Mmaxdce
NPOCHO3UPOBAHUSI 0COOEHHOCMEl NPOMEKAHUsl (QU3UYEeCKUX ABNeHUU U NPOYecco8 Ha OCHO8e
NOJYYEeHHbIX MEeoPemu4ecKux 6bl860008 U OOKA3AMENbCMSE;

—  Xapakxmepusoeamsv — CUCMEMHYIO  CBA3b  MedHcOy  OCHOBONONALAIOWUMU — HAYYHBIMU
NOHAMUAMU: NPOCMPAHCMBO, 8PEMsL, Mamepus (6eujecmeo, noje), 08udxtceHue, Cuid, IHepus;

—  @blosUcaAmMb  2UNOmMe3bl  HA  OCHOBe  3HAHUA  OCHOBONONALAOWUX — (DUBUYECKUX
3aKOHOMEpPHOCMelU U 3AKOHO8;

—  camocmosamenbHo NIAHUPOBAMb U NPOBOOUMb PU3UUECKUE IKCNEPUMEHNBL.

1. ®u3uka u ecTeCTBEHHO - HAYYHbIIi MeTO/] MO3HAHMUS NPHPOABI.

IIpeaMeTHBbIE pe3yJIbTAThI 0CBOCHUS TEMBbI II03BOJISIOT:

— J1aBaTh OIpE/AEICHUs MOHATHI: 0a30Bble (PU3HMUECKUE BEIMYNHBI, (PU3NUECKUI 3aKOH, HaydHas
rUNoTe3a, MOJAENh B (QHU3MKE M MHUKPOMHUpE, JJIEMEHTapHas YacTula, (QyHIaMEHTalbHOE
B3aHUMOJICHCTBHE;

— Ha3bpIBaTh 0a30Bble (PU3NYECKHE BEIMYMHBI, KPATHBIE U JIOJbHBIE €AUHMIIBI, OCHOBHbIE BUbI
(GyH1aMeHTaJIbHBIX B3aUMO/JICHCTBUI, UX XapaKTEPUCTUKH, PAUYC NeHCTBUS;

— JlefaTh BBIBOJBI O TPAaHULAX MPUMEHUMOCTH (PU3NYECKUX TEOPHM, UX MPEEeMCTBEHHOCTH,
CYIIECTBOBaHHUH CBsI3€H U 3aBUCUMOCTEN MEXTy (PU3NUECKUMH BETUUMHAMU;

— HMHTEPIPETUPOBATh GU3NIECKYIO HH(DOPMALIUIO, TOJYYEHHYIO U3 APYIHMX HCTOUHUKOB.

2. MexaHuka.

IIpenMeTHbIe pe3yabTaThl 0CBOEHUSI TEMBbI MO3BOJISIOT !

— J1aBaTh OTIPE/CIICHUS MOHITHIA: MEXaHNYECKOE JBIKEHUE, MaTepHUaIbHAS TOYKA, TEJIO OTCYETA,
crcTeMa OTCYETa, TPACKTOPHs, PAaBHOMEPHOE TMPSMOJHMHEHHOE IBM)KCHUE, PAaBHOYCKOPCHHOE H
paBHO3aMEJICHHOE MPSIMOJIMHEHHOE BIDKEHHE, PABHONICPEMEHHOE JIBIKEHHE, MEPUOINYECKOE
(BpamiarenbHOe W KOJICOATENbHOE) JBWKCHHE, TapMOHHMYECKHE KOJICOAHUs, WHEpIHaIbHas
cHCTeMa OTCYeTa, WHEPTHOCTh, CHJIA TSDKECTH, CWJIA YIPYrOCTH,CHJIA HOPMAaJbHOW peaKIuu
OTIOPBI, CHJIA HATSHKEHHSI, BEC Tella,CHila TPEHUS TOKOsI, CHJIa TPEHHS CKOJIBKCHHUS, CHJIA TPEHHS
Ka4eHUs; 3aMKHYTas CHCTEMa, pPEaKTUBHOE [JBW)KCHHUE, YCTOWYHMBOE, HEYCTOHYMBOE W
0e3pa3MyHOE paBHOBECHE, MOTEHIIMAJIbHBIC CHIIBI, KOHCEPBATHUBHAs CHCTEMa, aOCOJIIOTHO
YIPYruid ¥ aOCOIFOTHO HEYNPYTUil yiap, abCOJIFOTHO TBEPIOE TEJO, phivar,0JI0K, BBIHYXKJICHHbIC,
cBOOOAHBIE (COOCTBEHHBIC) U 3aTyxaroulue KojebOaHus, pe3oHaHc™1, BOJIHOBOI mpolecc,
MEXaHWYECKasi BOJIHA, MPOJOJIbHAS MEXaHWYECKas BOJIHA, MOIMEpeYHas MeXaHW4ecKas BOJIHA,
rapMOHMYECKass BOJIHA, TOJSIPU3AIMS®, JIMHEHHO-TIOJSIPU30BAaHHAS MEXaHHUYECKas BOJIHA*,
IUIOCKOCTh TOJISIpU3aliu™, 3ByKOBasi BOJIHA, BBICOTA 3BYKa, A ekt Jormepa,

TEMOp ¥ TPOMKOCTh 3BYKa;

— JlaBaTh ONpeJeNeHUs (PU3NYECKHX BETUYMH: UMITYJIbC Tejia, padoTa CUIbl, MOTEHIMANbHAS,
KMHETUYeCKass U TOJHas MeXaHW4ecKas SHEeprus, MOIIHOCTb, MepBas M BTOpas KOCMHYECKHE
CKOPOCTH, MOMEHT CHJIbI, TJIEYO CHJIbI, aMIUIUTYy/a KOJIeOaHUH, CTaTHUECKOEe CMEIIeHHe, JITHHA
BOJIHBI;

— WUCTOJB30BaTh JJIs OMUCAHUSI MEXaHUYECKOTO JIBIKEHUS KHHEMATHUECKHEe BETUYMHBL: Painyc-
BEKTOp, TMEpeMelIeHe,MyTh, CpPEIHsSs IyTeBas CKOPOCTb, MTI'HOBEHHas M OTHOCHUTEIIbHAA
CKOPOCTH, MCHOBEHHOE M I[EHTPOCTPEMUTENBHOE YCKOPEHHS, TEPUOJ W HYacTOoTa BpalleHUS U
KOJIeOaHMIA;

— ¢opmynrpoBaTh: 3aKOHB HBIOTOHA, MPUHIUI CYNEPIO3UIMH CHJI, 3aKOH BCEMHUPHOTO
TATOTEHUs, 3aKOH [yka, 3aKOHBI COXpaHEHHUs HMITYJbCa W DHEPTUU C YYETOM TpaHHI] HX
MPUMEHUMOCTH, YCIOBUSI CTATHUYECKOTO DPABHOBECHUS IJIsi MOCTYMATEIhbHOTO M BpaIIaTeIbHOTO
JIBUKCHHS;



— Ha3bIBaTh: OCHOBHBIC TOJIOKEHUSI KHHEMATHKH;

— ONMCHIBaTh: JEMOHCTPALIMOHHBIE ONBITHI DO, SKCIEPUMEHTHI MO U3MEPEHUIO YCKOPEHUS
cB0OOTHOTO TasieHusl, onbIT KaBenauia no n3MepeHnIo rpaBUTAIIMOHHON MOCTOSHHOH, OTIBIT

[0 COXPAHEHHUIO COCTOSIHUS MOKOSI (OMBIT, MOATBEPKAAIOIINM 3aKOH MHEPIUHU), SIKCIIEPUMEHT 10
HU3MEpPEHUI0 KOXPPUIIUEHTA TPEHUS CKOJILKEHUS; SKCIIEPUMEHT 110 U3MEPEHHIO C MTOMOIIBIO
addekra Jlomnepa CKOPOCTH ABIKYIITUXCS 0OBEKTOB: MAIlIUH, ACTPOHOMUYECKHX 00BEKTOB;

— BOCIPOU3BOIUTD: ONBITHI ["anuses 1yist u3yueHust siBJIeHUs CBOOOHOTO Ma/ICHUS TEIT;

— ONHUCHIBAaTh W BOCIPOU3BOJUTH: JIEMOHCTPALMOHHBIE OIBITHI MO  PaCHPOCTPAHECHUIO
MPOIOJIBHBIX MEXaHWYECKUX BOJIH B MPYKUHE U B Ta3e, MOMEPEUYHBIX MEXaHUYECKUX BOJH — B
npy-

YKUHE U IITHYPE;

— Jie7aTh BBIBOJABL: 00 OCOOCHHOCTSIX CBOOOJHOTO TAJEHUS TEl B BaKyyMe M B BO3IyXe, O
MEXaHU3ME BO3HUKHOBEHUS CUJIbI YIIPYTOCTH C MIOMOIIBI0 MEXaHMYECKON MOJIETT KpUCTaslia, o
MIPEUMYILIECTBAX UCIIOIB30BAHMS SHEPTETUUECKOTO T101X0/1a IPUPEIICHUH Psijia 3a/1a4 JUHAMUKH;
— TPOTHO3UPOBATHh BIIMSIHUE HEBECOMOCTH Ha IIOBEJIEHHE KOCMOHABTOB MPHU JUIUTEIbHBIX
KOCMHYECKHUX I0JIe€TaX, BO3MOKHBIE BapHaHThl BBIHYKJEHHBIX KOJEOAHWUN OJHOTO W TOTO XKe
MasITHU-

Ka B CpeJllax ¢ pa3HOM IJIOTHOCTHIO,

— MPUMEHSTH TIOJyUYCHHbBIE 3HAHUS JIJI PEIICHHUS IPAKTUYECKUX 3aa4.

3.MonekyasipHasi pu3MKAa H TEPMOANHAMHUKA.

IIpeaMeTHbIE pe3yJbTATHI 0CBOEHUS TeMbI MO3BOJISIIOT:

— JlaBaTh OMpENEJICHUs TOHSATHI: MOJEKYJIa, aTOM, HM30TOI,0THOCHUTENIbHAs aTOMHAas macca,
nedeKT Macchl, MOJIb, TIOCTOSTHHAs ABOTAJpPO, MUKPOCKONMUYECKAE U MAKPOCKOTIMYECKHE Tapa-
METpbI, CTAallMOHApHOE pAaBHOBECHOE COCTOSIHWE Ta3a, TeMIlepaTypa HAealbHOro Tasa,
aOCOJIIOTHBIA HYJIb TEMIIEpaTyphbl, H30MPOIIECC, HM30TCPMUUYECKHM, W300apHBIH W W30XOPHBIN
MIPOLIECCHL, TEIIIOOOMEH,  TEIJIONM30JIMPOBAaHHAS CUCTeMa, aauabaTHBI Mpolecc, TerIoBOMH
JIBUTATENh, 3aMKHYTBIHN ITUKJI, HEOOPATUMBII TIPOIIECC;

— J1aBaTh OnpeeseHns (PU3NUeCKUX BEJIMYHUH: BHYTPEHHSS dHEPrusi, KoJndecTBo TerioThl, KI1J]
TEIJIOBOTO JBUTATEIS;

— Ha3blBaTh OCHOBHBIE TIOJIO)KEHHUS U OCHOBHYIO (DHM3MUECKYI0 MOJETh MOJEKYISIPHO-
KHMHETUYECKOM TEOpUHU CTPOCHHUS BEILIECTBA;

— Ki1accuuIUpPOBaTh arperaTHble COCTOSHUS BEIIECTBA;

— XapaKTepU30BaTh W3MEHEHUS CTPYKTYpPbl arperatHbIX COCTOSHUN BeulecTBa Npu (ha30BbIX
rnepexoax;

— BOCIIPOU3BOJAUTH OCHOBHOE YPAaBHEHUE MOJIEKYJIIPHO-KMHETHUYECKOU TEOpUH, 3aKOH [[anbToHa,
ypaBHenue Knaneiipona—Meneneea, 3akoH boitns—MapuoTtra, 3akoH I'eit-JItocca-

Ka, 3akoH [llapms;

— (opmynHpoBaTh: YCIOBHS HICATHHOCTH rasa, NepBbIi U BTOPOM 3aKOHBI TEPMOIMHAMUKH;

— HCIOJIb30BaTh CTATUCTUYECKHUM MOAXOJ JAJS OMUCAHHS MOBEIACHUS COBOKYMHOCTH OOJIBIIOTO
YHCJIa YaCTUL, BKIFOYAKONIUMN BBEIEHUE MUKPOCKOITMUECKUX U MAaKPOCKOIIMYECKHUX MTapame-

TPOB;

— OIKMCHIBATh: JIEMOHCTPALMOHHBIE SKCIIEPUMEHTHI, IO3BOJISIIOLIME YCTAHOBUTH Il Tas3a
B3aMMOCBSI3b MEXKIY €ro JaBJICHHEM,00bEMOM, Maccoil U TeMIlepaTypoi; SKCIEPUMEHT IO
HU3MEPEHUIO

yIE€IbHOU TEIJIOEMKOCTH BEILIECTBA; OMBITHI, MILTIOCTPUPYIOIINE U3MEHEHUE BHYTPEHHEHN SHEprun
TeJa MPU COBEPIICHUU PadOTHI;

— OOBSCHATH: Ta30Bble 3aKOHBl Ha OCHOBE MOJEKYISIPHO-KMHETUYECKOM TEOPUH CTPOCHUS
BEIIECTBA, 0COOEHHOCTh TEMIEPATYPhl KaK MapaMeTpa COCTOSIHUS CUCTEMBI, TPUHIIUIT ACUCTBUS
TEIUIOBBIX JIBUTATENIEH;

— JIeNaTh BBIBOJ O TOM, YTO siBlleHUE AU Py3un SBIsSETCS HEOOPATUMBIM MPOIIECCOM;

— MPUMEHSTH MMOTYYCHHBIE 3HAHUS K OOBSICHEHHIO SIBJICHUI, HAOII0JaeMbIX B TIPUPOJIE U OBITY.

4.91eKTpoAMHAMHUKA.
IIpeaMeTHbIe pe3yabTaThl 0CBOEHUS TeMbI MO3BOJISIOT:



— J1aBaTb OIPEIEICHUS IOHATUM: TOYEUYHBIM DIIEKTPUYECKUM 3apsil, OJJIEKTpU3anus Tell,
JJIEKTPUYECKU HM30JUPOBAHHAs CUCTEMA TeJ, OIEKTPUYECKOE I10JI€, JIMHUM HAIPSIYKEHHOCTH
AIIEKTPOCTATUYECKOTO TOJIs, CBOOOIHBIEC U CBA3aHHBIC 3apsA/Ibl, SKBUIIOTCHIMATIbHASL TOBEPXHOCTb,
KOHJICHCATOp, IIPOBOJHUKH, JUAIEKTPUKU, TOIYNPOBOJHUKH, IOJApU3ALMS JUIJICKTPHUKA,
JJNEKTPUYECKUN TOK, MCTOYHUK TOKA, CTOPOHHHE CWIbI, CBEPXIPOBOAMMOCTb, JABIPKA,
II0CJIEI0BATEIIBHOE 51 IapaJuIeIbHOE COEIMHEHUS IIPOBOJIHUKOB, IEKTPOJIUTHI,
JJIEKTPOJIUTAYECKAsT AUCCOLMALNS, CTEIEHb IUCCOLMALMU, JJIEKTPOJU3, WOHM3ALUsA, IJIa3Ma,
CaMOCTOSTENBHBIN U HECAMOCTOSITENIbHBIN pa3-

psiibl, COOCTBEHHAss M MPUMECHAs MPOBOAMMOCTh, JOHOPHBIE M AKIENTOPHBIC NMpHUMEcH, P—N-
IIEPEXO0 /1, 3alUPAOLINN CIIOW, BBITPAMIICHUE IIEPEMEHHOTO TOKA, TPAH3UCTOP;

— JlaBaTh ompefeneHuss (U3NYECKUX BEJIWYMH: JJIEKTPUUYECKUM 3aps]l, HalpsKEHHOCTh
JJEKTPOCTATUYECKOTO MOJIs, MOTEHUHAN 3JEKTPOCTATUYECKOTO IIOJIsA, Pa3sHOCTh ITOTEHIMAJOB,
OTHOCHUTEIIbHAs JUAJIEKTPUYECKAs] NMPOHULAEMOCTb Cpelbl, MOBEPXHOCTHAS IUIOTHOCTH CPENBI,
JIEKTPOEMKOCTb YEIMHEHHOT0 IIPOBOJIHUKA, AIEKTPOEMKOCTh KOHAEHcaTopa, cuiia Toka, D/C,
COIIPOTHUBIIEHHE ITPOBOIHHUKA, MOITHOCTB 3JIEKTPUYECKOTO TOKA, SJHEPIUsl HOHU3ALUH;

— OOBSACHATB: 3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTOopa OT IJIOU[aJU IUIACTUH U
pacCTOSTHUS MEKTy HUMH, YCIIOBUS CYIIECTBOBAHMS DJIEKTPUYECKOIO TOKA,

— (opMynupoBaTh: 3aKOH COXpPaHEHMsI NMEKTPUUYECKOro 3apsana U 3akoH KynoHa, rpaHUIbl X
IIPUMEHHUMOCTH;

— ONMUCHIBATH: JEMOHCTPAIlMOHHBIE AKCIEPUMEHTHI IO 3JEKTPU3aLUUU TEl U OOBACHATh HX
pe3ynbTaThl; SKCIIEPUMEHT M0 U3MEPEHUIO AIEKTPOEMKOCTH KOHACHCATOPA; IBIIEHUE JIEKTPO-
CTaTUYECKOM WHIYKLWHU; JIEMOHCTPAllMOHHBIM OMNBIT Ha IOCJIEN0BATEIBHOE W MapaulelIbHOE
COEIMHEHUS MPOBOJHUKOB; TEIJIOBOE JEHCTBUE IEKTPUUYECKOTO TOKA, MEepeAady MOIIHOCTH OT
HCTOYHUKA K MOTPEOUTENIO; CAMOCTOSITEILHO MPOBEACHHBIN 3KCIEPUMEHT 10 U3MEPEHUIO CUIIbI
TOKa Y HANPSKEHUS C TIOMOIIBIO aMIIepMeTpa U BOJIbTMETPA;

— HCINONB30BaTh 3akOHbI OMma Uil OJHOPOJHOTO IPOBOJHMKA M 3aMKHYTOW LEMH, 3aKOH
Jxoyns—JleHua nis pacuera 3JIeKTPUUECKUX LETICH;

— MPUMEHATHh TOJyYeHHBbIE 3HaHMs JUIsl O0€301acHOr0 HCIOJIb30BAHUS OBITOBBIX MPUOOPOB U
TEXHUYECKUX YCTPOUCTB — CBETOKOMHMPOBAJILHOM MallIMHbI, 00bSICHEHHUSI HEU3BECTHBIX PaHee
ANEKTPUYECKUX SIBJICHUM, PEILICHUS] IPAKTUYECKUX 3a7a4.

IIpeanmMeTHbIe pe3yabTaThI
11 kaacc
BbinmyckHUK HA 0230BOM YPOBHE HAYUYHUTCS:

—  HCIIOJIb30BATh JIJISl OTIMCAHMS XapaKTepa MPOTeKaHusl (PU3MYECKHUX MPOIECCOB (pru3nyecKue
BEJIMYUHBI ¥ IEMOHCTPUPOBATH B3aMMOCBSI3b MKy HUMU;

—  HCIIOJIb30BATh JIJISl OTMCAHMS XapaKTepa MPOTeKaHusl (PU3MYECKUX MPOIECCOB (pru3nyecKue
3aKOHBI C YY€TOM T'PAHUI] UX IPUMEHUMOCTH;

—  peliaTh KaueCTBEHHbIC 337a4M (B TOM YHCJIE M MEXKIPEIAMETHOTO XapaKTepa): UCIOJb3Ys
MoOJienH, (PU3MUYECKHE BEIMYMHBI W 3aKOHBI, BBICTPAUBATh JIOTUYECKA BEPHYIO IICTIOYKY
00BSICHEHMS (JI0KA3aTEIbCTBA) MPEIJIOKEHHOTO B 3a/1a4Ue mporiecca (SIBICHUS);

—  peliaTh pacyeTHBIC 3a/Ia4M C SIBHO 3aJ]aHHOW (PM3MUECKOW MOJEIbIO: HA OCHOBE aHAIM3a
YCJIOBHS 3aJlaud BBIIENATh (U3NYECKYIO MOJICNb, HaXOAUTh (DU3UYCCKHE BEITHMYUHBI M 3aKOHBI,
HEOOXOIMMbIC U JOCTATOYHBIC ISl €€ PEIICHUS, IPOBOJUTh PACUYEThl U MPOBEPATH MOTYUCHHBIN
pe3ynbTarT;

—  Y4YUTHIBaTh TPAHUIBI MPUMEHEHHS] H3YYCHHBIX (PHU3UYECKHX MOJeJe Mpu perieHun
(bu3MYECKUX U MEKITPEIMETHBIX 3a]1a4;

—  UCHOJIb30BaTh MH(POPMAIMIO U MPUMEHATh 3HAHUS O MPUHIUIAX PabOThHl U OCHOBHBIX
XapaKTePUCTUKAX W3YYCHHBIX MAIIUH, MPUOOPOB U APYTUX TEXHUUYECKUX YCTPOICTB IS pelIeHUs
MPAKTUYECKUX, Y4eOHO-MCCIeA0BATEIbCKUX U MTPOSKTHBIX 33/1a4;

—  WUCHOJIb30BaTh 3HAHUS O (U3NYECKUX 00BEKTaxX U MPOIEccax B MOBCETHEBHOM KU3HU IS
obecrnieueHns OE30TMACHOCTH MPH 00palleHuy ¢ MpUOOpaMu M TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXpaHEHUs 370POBbSI M COOMIOJICHUSI HOPM SKOJIOTHMUYECKOTO TOBEICHHUSI B OKpYXAIoIIe cpene,
JUTSL IPUHSATHS PEIICHHI B OBCETHEBHOM JKHU3HH.

BoinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTH HAYYUTHCS:



—  XapakTepu3oBaTh  IJIOOANbHbIE  TPOOJEMBbI,  CTOSAIIME  TEpel  YeIOBEUYECTBOM:
HHEPTEeTUYECKUE, CHIPbEBBIE, IKOJOTHUECKUE, — U POJIb (PU3UKU B PEIICHUH 3THX MpoOiIeM;

—  pemath MPaKTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIC M pacueTHbIC (hM3NYECKUE 3a/1auu C
BBIOOpPOM (PU3UYECKON MOJENH, HCIOJB3YysI HECKOJIbKO (H3UYECKUX 3aKOHOB WM (OpPMYI,
CBSI3BIBAIOIIMX U3BECTHBIC (PM3UUECKUE BEINYMHBI, B KOHTEKCTE MEKIPEAMETHBIX CBA3CH;

—  OOBACHATH NPUHIMIBI PAa0OThl M XAPAKTEPUCTHKH H3YYCHHBIX MAIIWH, MPHOOPOB H
TEXHUYECKUX YCTPOUCTB;

—  OOBACHATH YCIIOBUS MPUMEHEHHS (PU3HMUECKUX MOJIEJICH MPH peIIeHUu: (PU3NUECKUX 3a/1a4,
HAXOJWUTh aJEKBATHYIO NPEUIOKEHHON 3a1aue (pu3n4ecKyr0 MOAENb, pa3pelaTsh npodiieMy Kak
HAa OCHOBE UMEIOIINXCS 3HAHUM, TaK ¥ P MOMOIIU METO/IOB OI[CHKH.

1.91exkTpoguHamMuka (IpoaoKeHHe).

IIpeaMeTHbIE Pe3yJbTATHI 0CBOEHUS TeMbI O3BOJISIOT:

—MAarHuTHOE B3aWMOJICHCTBUE, JMHUU MArHUTHOM HHAYKIHUHU, OJHOPOJHOE MArHUTHOE TOJIE,
coOCTBEHHAs1 WHAYKIHS, SJICKTPOMArHUTHAs WHIYKIWSA, WHIAYKIIMOHHBIA TOK, CAMOWHIYKIIHS,
MAarHUTORJICKTpUYECKAas] WHIYKIUS, TOKW 3aMBIKaHWA M  pa3MbIKaHUs, TpaHchopMarTop;
KOJIeOaTeIbHBIM KOHTYp, PE30HAHC B KOJIEOATEIIBHOM KOHTYpE, JJIEKTpOMAarHUTHas BOJIHA,
Oerymiasi TapMOHUYECKas dSJECKTPOMArHUTHas BOJIHA, IUIOCKOTIOJIApU3OBaHHAs (WJIM JIMHEWHO-
MOJIIPU30BAHHAs) AJIEKTPOMArHUTHAS BOJIHA, TUIOCKOCTh TMOJSIPU3ALMUA  AJIEKTPOMArHUTHOM
BOJIHBI, (PPOHT BOJHBI, Jy4, PATUOCBSA3b, MOIYJSIHUS W JASMOIYJIALMS CUTHAJIA, BTOPHUYHBIC
AJIEKTPOMArHUTHBIC BOJIHBI, MOHOXPOMAaTHYEeCKas BOJIHA, KOTEPEHTHBIE BOJIHBI M HMCTOYHHUKH,
BpeMsl M JTHHA KOTE€PEHTHOCTH, ITPOCBETIICHNE ONITHKY;

— J1aBaTh OMpeeIeHNs GU3NUECKIX BETUYNH:

BEKTOp MarHUTHOW MHAYKIIMW, MarHUTHBIA TOTOK, criia AMmnepa, cuiia JIopeHiia, MHIYKTUBHOCTb
KOHTYpa, MarHuTHas MPOHUIIAEMOCTb Cpenabl, Kod(pPHUImeHT TpaHnchopMaluu, JJIWHA BOJHBI,
MOTOK JHEPTrUd M TUIOTHOCTh TIOTOKA SHEPTHH JJIEKTPOMArHWUTHOW BOJHBI, WHTEHCHBHOCTH
AJIEKTPOMArHUTHOMN BOJIHBI;

— OOBSCHATH: 3aBUCUMOCTh JJIEKTPOEMKOCTH IIOCKOTO KOHACHCATOpa OT IUIOMIAAW TUTACTHH U
paccTOSIHUA MEXAY HUMH, YCIOBHS CYIIECTBOBAHMS AJIEKTPUUECKOTO TOKA, MPUHIIUIIBI TIepeaadn
ANIEKTPOIHEPTUU Ha OOJBIINE PACCTOSHUS, 3aBUCUMOCTH WHTEHCHBHOCTH AJIEKTPOMArHUTHOM
BOJIHBI OT pAacCTOSIHUSA JO HMCTOYHMKA M3JIy4YEHHUS M €ro 4YacTOThl, KA4YE€CTBEHHO SBJICHHUS
OTpaXEHUS U MPEJIOMJICHUS CBETOBBIX BOJIH, SIBJICHHE TIOJJHOTO BHYTPEHHETO OTPAKEHUS;

— QopMyIHUpOBaTh: 3aKOH COXPAHEHHS JJICKTPUYECKOTO 3apsaa W 3akoH KyloHa, TpaHuIbl BX
MIPUMEHUMOCTH; TpaBW0 OypaBuMKa, NPHHIMI CYMEPHO3UIMA MArHUTHBIX IIOJICH, MPaBHIIO
JIeBOM pyKH, 3aKoH Ammepa, 3akoH dapajes (3JEKTPOMarHUTHOW WHIYKIHH), MpaBuio JleHia,
npuHIuI ['tolrenca, 3aKoH OTPaKEHUs, 3aKOH MPEIOMIICHUS;

— ONHUCHIBATh: (pyHAaAMEHTANBHBIC (PU3NYECKUE OMBITHI JpcTeaa U AMIIepa, IeMOHCTPAIMOHHBIC
onbITel Papajes ¢ KaryllkaMd M TOCTOSHHBIM MAarHUTOM, SIBJICHHE AJIEKTPOMArHUTHOMN
MHJYKIUU; MEXaHU3M JaBJICHUS JIEKTPOMAarHUTHON BOJIHBL;

— MPUBOJUTH NPUMEPHI UCIOIb30BAHUS ABJICHUS 3JEKTPOMArHUTHOW MHIAYKIIMU B COBPEMEHHOMN
TEXHHKE: JIETEKTOpe METajula B adpoIopTy, B MOE37e HAa MAarHUTHOW mopyiike, ObIToBbIXx CBY-
reyax, 3alucy ¥ BOCIIPOU3BEICHUY HH(OPMAIUH, B TeHEpaTOpax MepeMEHHOTO TOKa;

— U3y4yaTh JBUKECHHE 3apsHKEHHBIX YACTULl B MATHUTHOM I1OJIE;

— HCCIeNoBaTh: JJEKTPOJIM3 C TIOMOIIBI0 3akoHOB Dapajes, MeXaHHW3M OOpa3oBaHUS H
CTPYKTYPY PaJHALMOHHBIX MOSCOB 3€MIIM, MPOTHO3UPOBATh U AHAJIM3UPOBATH MX BIUSHUE Ha
KU3ZHEACITEIIbHOCTh B 36MHBIX YCIOBHUSIX;

— KJ1accu(UIUPOBATh JUAMA30HbI YaCTOT CIEKTPA SIEKTPOMArHUTHBIX BOJIH;

— JIenaTh BBIBOJBI O PACIIOJIOKEHUU JAU(PPAKIMOHHBIX MUHMMYMOB Ha 9KpaHE 3a OCBEIIECHHOM
HIENbIO;

— MPUMEHATHh TOJyYeHHBIE 3HaHHS Il 0€30MacHOr0 HMCIHOJB30BaHUS OBITOBBIX MPHOOPOB U
TEXHUYECKUX YCTPOUCTB — CBETOKOMUPOBATBHONW MAIIWHBI, OOBSICHEHUS HEM3BECTHBIX paHee
ANEKTPUYECKUX SIBJICHUH, PEILICHUs] MPAKTUUYECKUX 3aau.

2.0CHOBBI CHIeNNAIbLHONH TEOPUU OTHOCUTEIbHOCTH
IIpenmeTHble pe3yabTaThl 0CBOCHUSI T€MbI 103BOJISIIOT:



— JaBaTh ONpeeNeHus NOHATUH: panuyc llBapimmuibaa, TOPU30HT COOBITHIA, SHEPTHUS MOKOS
Tena;

— (hopMyIHPOBATh MOCTYIATHI CIICUATEHON TEOPUH OTHOCUTEIBHOCTHU H CIEJICTBHS U3 HUX;

— OIMCBHIBATH IPUHLUIIHAIIBHYIO CXeMy ollbiTa Malikenscona—Mopiy;

— JIeJIaTh BBIBOJI, YTO CKOPOCTb CBETa — MAaKCHUMAaJbHO BO3MOKHAsi CKOPOCTb PaclIpOCTPAHECHUS
JII000T0 B3aUMOICHCTBUS,

— OLICHMBATh KPUTUYECKUN PaANyC YEPHOU JIBIPBI, SJHEPIUIO ITOKOS YaCTHLI;

— OOBSICHATH YCIIOBUS, IPH KOTOPBIX MPOUCXOTUT aHHUTHWIIALINS M POXKACHUE Maphl YACTHII.

3.KBanToBas ¢pusznka. ®Pu3uka aroma

1 aTOMHOI0 pa

[IpenMeTHBIE pe3yabTaThl OCBOCHUS TEMbI IT03BOJISIOT:

— JaBarhb ompezeneHus noHsTui: (orodddekr, padora BbIxona, (OTOINEKTPOHBI, (HOTOTOK,
KOPITYCKYJIIPHO-BOJTHOBOW JTyaJIN3M, SJHEPIreTUYECKUN YPOBEHbB, JIMHEWYATHIN CIIEKTpP, CIIOHTAHHOE
U WHIYLUMPOBAHHOE U3JIy4Y€HHE, Jla3ep, MHBEPCHAs HACEICHHOCTh HSHEPreTHUECKOIro YpPOBHS,
MeTacTaOUIbHOE COCTOSIHHE,IPOTOHHO-HEHUTPOHHASI MOJENb siipa, M30TOIbI, PaJIUOAKTHUBHOCTb,
anbda- u Oera-pacmaj, ramMMa-u3JIydeHHE, HUCKYCCTBEHHas paJMOaKTHBHOCTb, TEPMOSIIEPHBIN
CHUHTE3, DJIEMEHTapHbIE YacTULbl, (YHAAMEHTAJIbHbIE YaCTHUIIbl, AHTUYACTUIA, AHHUTWJISALMS,
JIENTOHHBIN 3aps]l, IEPEHOCYUK B3aUMOJEHCTBYS, OapuOHHBIN 3apsij;

— JlaBaTh ONpeJeseHns (PU3NUYEeCKUX BEIMUYMH: ylelbHasl SHEPIUs CBS3M, NEPHUOJ] MOJypacnaja,
aKTUBHOCTb  PaJMOAKTUBHOTO  BEILIECTBA, OSHEPreTHUECKUH BBIXOJA  SACPHOM  peakium,
K03 (UIMEHT pa3MHOXKEHHUSI HEUTPOHOB, KPUTHUYECKAsi Macca, /1032 MOIJIOIIEHHOTO U3Ty4eHNUS;
— Ha3bIBaTh OCHOBHBIE IOJIOKEHUS BOJIHOBOW TEOpPUHM CBETA,KBAaHTOBOI rumoresbl I[lnanka,
TEOPHUH aTOMa BOAOPOIa;

— (dopmynupoBaTh: 3aKkoHBI GoTodrddexTa, moctynaTel bopa,3aKkoH COXpaHEHHS O0apHOHHOTO
3apsja;

— OLEHUBATh JJIUHY BOJHBI 1€ bBpoilis, COOTBETCTBYIOIIYIO JIBU)KEHHUIO JJIEKTPOHA,
KHHETHYECKYI0 SHEPruio 3JIeKTpoHa mpu (oToddpdekre, MIUHY BOJHBI CBETA, HCIYCKAEMOTO
aTOMOM BOJI0-

pona;

— OMNMHCHIBaTh MPUHLMUIHUAIBHYIO cXeMmy omnbiTa Pesepdopra, mpemiokKUBIIETO IUIaHETAPHYIO
MOJENb aTOMa;

— 0OBSACHATH MPUHIIMII JEHCTBUS J1a3epa, IEPHOTO PeaKkTopa;

— CpaBHUBATH U3JIYUYCHUE Jla3epa ¢ U3IyYeHHEM JIPYTHMX UCTOUYHUKOB CBETA;

— 0OBSCHATDH CIIOCOOBI 0OecIeueHUsT 0€30MMaCHOCTH SAEPHBIX peakTopoB u ADC;

— TPOTHO3UPOBATH KOHTPOJHPYEMBbIN E€CTECTBEHHBI paJuMalMOHHBI (GOH, a Takke
paloHaIbHOE MPHUPOJONOIL30BaHUE TMPU BHEIPEHUU YIIPABISEMOTO TEPMOSIEPHOTO CHUHTE3a
(YTC);

— KJ1accu(UIUPOBATH AIEMEHTAPHbBIE YaCTHUIIBI, TIOPA3ACIsis UX Ha JIEITOHBI U aJIPOHBI;

— ONHUCBIBATH CTPYKTYPY aPOHOB, IIBET U apOMAT KBAPKOB;

— MPUBOJAUTH IPUMEPHI ME30HOB, TUTICPOHOB, TIIFOOHOB.

4.9BoJronus Beenennoii

IIpenmeTHble pe3yJibTAThI 0CBOEHUSI TEMbI MO3BOJISIIOT:

— JlaBaTh ONPEJEIICHUs TMOHSATHI: aCTPOHOMUYECKHE CTPYKTYpHI, IJIAHETHas CHUCTeMa, 3Be3Ja,
3BE3/IHOE CKOIUIEHHUE, T'aJJaKTHUKHU, CKOIUIEHHE M CBEPXCKOIJICHHE TallakTHK, BceneHHas, Oemnblit
KapJIMK, HEUTPOHHAsA 3BE3/a, YEpHas Jblpa, KpUTUUECKas INIOTHOCTL BeenenHoi;

— UMHTEpPHPETUPOBATh PE3yNbTaThl HAOMOJeHUH Xa00ma 0 pa3beraHuu rajlaKkTuk;

— KJaccu(uIMpoBaTh OCHOBHBIE MEPHO/IbI 3BOMONMN BeenenHoii nocie bonbioro B3pbiBa;

— MPEJCTaBIATh MOCIEI0BATENILHOCTh 00pa30BaHus IEPBUYHOTO BellecTBa BO BeeneHHoi;

— OOBSICHATB MPOLIECC 3BOIOMHU 3B€3]1, 00pa3zoBaHus U 3BoOLNN COTHEUHON CHCTEMBI;

— ¢ oMok Moaenu dpuamMaHa nIpeacTaBiIsITh BO3MOXKHBIE CLIEHAPUH 3BOIIOLUH BeeneHHoi B

Oymymiem.

Il. Copep:xanue kypca.



ba3oBrlil ypoBeHb
10 kacc
®u3nKa U ecCTeCTBEHHO- HAYYHBIH MeTO/l IIO3HAHUS NPUPOLI- 14.

dusnka — pyHAaMeHTaIbHas HayKa 0 pUpoae. MeToIpl HAydHOTO UCCIIEA0BAHUS (PH3NUIECKUX
saBieHri. MoaennpoBanue GU3NUECKUX SBICHUN U MpolieccoB. PU3NYeCKuil 3aKOH — I'PaHHILIBI
NpUMEHUMOCTH. PU3HUECKUE TEOPUH U TPUHIUIT COOTBETCTBUS. POJb 1 MeCTO (HU3HKH B
(opMUpPOBaHUN COBPEMEHHOW HAYYHOU KapTHHBI MUPA, B IPAKTHUYECKON NESITEIBHOCTH JTIOJICH.
Qu3zuxa u Kyrbmypa.

Mexanuka.- 30 4.
Kunemamuxa(7)

['panuLIBI TPUMEHMMOCTH KJIIACCUYECKOW MEXAaHUKH. MEXaHUYECKOE IBUKEHHUE.
Baxnelime KnHEMaTHYECKHAE XapaKTEPUCTUKU — IIEPEMEIIEHUE, CKOPOCTh, YCKOPEHUE.
TpaexTopus. CkansipHbIe U BEKTOpHBIE (pr3nyeckne BenmnurHbl. CHCTEMBI OTCUETA.
OTHOCHUTENBHOCTh MEXaHUYECKOTO BHKEHUSI. OCHOBHBIE MOJENH TEJl U IBUKEHUIL:
PaBHOMEPHOE U PaBHOYCKOPEHHOE NMPSMOJIMHENHOE IBHKEHNE. PaBHOMEPHOE IBUKEHNUE 110
OKPYXHOCTH.
3akonst ounamuxu(7)

SBnenue nnepuuu. Cuna. Macca Bzaumoaeiictsue ten. HepuuanpHas cucreMa oTcyeTa
3akoHbl MexaHukd HproToHa.

3akoHbl BcemupHoro tarorenus, I'yka, cyxoro tpenns. Cuna TsSDKECTH, BEC, HEBECOMOCTb.
3axonwt coxpanenusn(5)

Nmmynbec MaTepranbHON TOYKHU M CUCTEMBIL. VI3MEHEeHNe U COXpaHEHUE UMITYJIbCA.
Hcnonb30BaHne 3aKOHOB MEXaHUKU U1 OObSICHEHUS ABM)KEHUS HEOECHBIX TeN U Ui pa3BUTHUS
KOCMHYECKHNX MCCIIeJOBaHUM.

Mexaandeckasi SJHEPTUS CUCTEMBI TeJl. 3aKOH COXpaHEHUs MeXaHW4YeCcKou sHeprun. Pabora
cuiibl. PaboTa cuiibl TSKECTU U CHITBI YIIPYTOCTH. MOIIIHOCTD.

Bpawamenvnoe osusicenue(2)
JluHaMuKa BpaaTeabHOTO IBHKEHHS aOCOIIOTHO TBEPOIO Tela.

Cmamuxa(3)
PaBHOBECHE MaTepUabHOM TOYKHU M TBEPJOTO TeMa. Y CIOBUS paBHOBECHS. MOMEHT CHUJIBI.
PaBHOBecHe KUAKOCTH U Ta3a. JIBIKEHHUE )KUIKOCTEH B Ta30B.

Konebanusn u eonnvi(6)

Mexanundeckue kojiebanus 1 BOJIHbI. [IpeBpaliienus sHeprun npu KoJieOaHUsIX. JHEprus

BOJIHBI.

JlabopaTopHbie padoThl.
1.UccnenoBanue ABUXKEHUS Tela, OPOLIEHHOTO TOPU30HTANIBHO -UCCIIEIOBAHUS.
2.HabnroeHne MeXaHUYECKUX SIBJICHHM B MHEPIMAIBHBIX U HEHMHEPIUAIbHBIX CHUCTEMax
oTcueTa - HaOJIoICHUE SIBJICHUIA.
3.M3mepenue cuil B MEXaHUKE - IPSIMble U3MEPEHUS.
4.VI3mepenue ycKopeHus: CBOOOIHOTO Ma/IeHUs - KOCBEHHbIE U3MEPEHHUSL.

Mouiekyasipaasi pu3MKa ¥ TepMOAUHAMUKA.- 18 4.
OcHo6bl MONEKYNAPHO- KuHemuuecKoil meopuu(4)

MonekynspHo-kuHeTnueckas Teopusi (MKT) ctpoeHus BemecTsa u ee SKCIIepUMEHTATbHBIC
J0Ka3aTeNbCcTBa. TernoBoe paBHOBeCHE. AOCOMIOTHAS TeMIepaTypa Kak Mepa cpeiHei
KMHETUYECKOM YHEPTUU TEIJIOBOTO JIBHKEHUSI YAaCTHUI BellecTBa. MoJenb neanbHoro rasa.
JlaBiienue rasza.

Ypasuenue cocmoanua(4)
VYpaBHEeHUE COCTOSIHUS UACABHOIO ra3za. Y paBHeHue MeneneeBa—Knanelipona.

B3aumnvie npespawenusn sncuokocmeit u 2azoe (3)

ArperatHble COCTOSIHUS BelecTBa. Moaenb cTpoeHus Kuakocteld. Kpucrammueckue u
amMopdHbIe Tena.
Ocnoevt mepmoounamuxu(7)



Buytpennsis sneprus. Pabora u Teruonepenada kak criocoObl M3MEHEHHs BHYTPEHHEH
sHepruu. [lepBriii 3ak0H TepMoaAnHAMHUKH. HeoOpaTUMOCTh TEIUIOBBIX MpoIeccoB. [IpuHINTIBI
JEUCTBUS TETJIOBBIX MAIIUH.

JlaGopaTopHbie padoTbl
5.UccnenoBanre usomnpoueccos (uccienoanus) ( MccnenoBanue 3akona I'eii-JIroccaka)
6.M3mepeHue ylelbHOW TEeIUIOTHI IUTaBJICHUS JibJa (KOCBEHHbBIC U3MEPEHHS)

DaexkTpoaunavmuka(1l7y.)

Inekmpocmamuka(6)

Onexrpuueckoe nose. 3akoH Kynona. HanpskeHHOCTh U OTEHIMAI 3JIEKTPOCTaTUYECKOTO
noJtst. [TpoBOAHUKY, TTOJTYIIPOBOIHUKH U AWAJIEKTpUKU. KoHIeHcaTop.
3aKkoHbvlt HOCMOAHHO020 MOKa(6)

[locTosIHHBIN ANIEKTPUUYECKUM TOK. DIEKTPOABIKYILAs cuia. 3akoH OMa Jyisl TOJIHOH LIETIH.
Inekmpuueckuii MoK 6 paziuuHvlx cpeoax(s)

DNEKTPUUYECKUN TOK B MPOBOTHUKAX, HIEKTPOJIMTAX, TIOYIIPOBOJIHUKAX, Ia3aX U BaKyyMe.

CBepXIpoBOIUMOCTb.

JlaGopaTopHble padoThl:
7.HampskeHue mpu 1nociieJoBaTeIbHOM BKJIFOUEHUH JIAMIIOUYKH U PE3UCTOpa HE PaBHO
CyMME HalpspKEHUH Ha JIAMIIOYKE U PE3UCTOPE- MPOBEPKA THIIOTES
8.N3zmepenne DJIC CTOYHHMKA TOKA U - BHYTPEHHETO COMTPOTHUBIICHHS ICTOYHHUKA TOKA-
MpsIMBIE M KOCBEHHBIE U3MEPEHUS.

IloBTOpEHME-2 4.

11 kaace
DJekTpoauHaMukKa (nmpoaoskenne) (41 4.)

Maznummnoe none (6)

WNnnykuus MarHuTHOTO moJisl. JlelicTBHe MarHUTHOTO TOJIsl Ha MTPOBOJHUK C TOKOM U
JBIOKYIIYIOCS 3apsKeHHYI0 yactuily. Cuna Ammnepa u cuia JlopeHiia. MarHuTHbBIN OTOK.
[IpaBuso Jlennia.MaruuTHeIe CBOMCTBA BELIECTBA.

Inekmpomacnumnan unoykuu(7)

3aKOH 3JIEKTPOMAarHUTHOM MHIYKIHUU. DJIEKTpoMarHuTHoe noJie. [lepeMeHHbIi TOK.
SIBnenne caMOMHAYKIMHU. IHIYKTUBHOCTDb. DHepeus 31eKmpoMAcHUMHO20 NOJIA.
DnexTpoMarHuTHele kKojiebanus. KonebaTenbHbIi KOHTYP.

Inekmpomaznumnsle Koneoanus(6)
DnexTpoMarHuTHble Konebanus. KonebaTenbHbIi KOHTYP.

Inekmpomaznummnule 60aHbl(7).
DNEeKTpOMAarHUTHBIE BOJIHBI. J{Mana30Hbl 3JIEKTPOMAarHUTHBIX U3JIyYEHUH U UX TPAKTUYECKOE
MIPUMEHEHHUE.

Onmuka(l5)

I'eomerpuueckas ontuka. CBETOBBIE JIydd. 3aKOH IpeToMIIeHUs cBeTa. [lonHoe enympentee
ompadicenue. Ilpuzma. @opmyna ToHKOH MUH3EL. [lonydeHne n300paxeHus ¢ MOMOMIBIO JTUH3HI.
BonHoBrle cBoiicTBa cBeTa. CKOPOCTH CBETa U METOJIBI €€ u3MepeHusl. [lucnepcus cBera.
Nurtepdepenmus creta. KorepentHocts. udpakuus cera. Judpakimonnas pemerka.
[TonepeuHocts cBeTOBBIX BOJH. [lonspuzanus cBeta. M3mydenue u cnexktpsl. [llkana
ANIEKTPOMATrHUTHBIX BOJIH.

JlabopaTopHbie padoThl
1.HaGmoieHue sSiBJICHUS JIEKTPOMArHUTHON MHIYKIIUH - HAOJII0IeHUE SBJICHHI.



2.0npeneneHue noxas3aress MpeIoMIICHHUS CPe/Ibl - KOCBEHHBIE H3MEPECHHUS.
3.M3mepenne (poKyCHOTO pacCTOSHUS COOMpPAIOIIEH U paccerBaroIeH JIMH3 - KOCBEHHbIE
W3MEPEHUSI.

4. OnpezneneHue JTUHBI CBETOBOM BOJIHBI - KOCBEHHBIE H3MEPEHHSL.

5.HaOnroieHre BOJTHOBBIX CBOMCTB cBeTa: TU(paKius, nHTepdepeHuus,

MOJISIpU3aLUs- HAOMIOACHUE SIBICHUH.

6. HabmoieHre criekTpoB - HAOIOICHUE SIBIICHHM.

OcHoOBBI cienUAJIbHOH TCOPUH OTHOCUTEJIBbHOCTU. - 3u.

WHBapuaHTHOCTH MOJTyJIsl CKOPOCTH CBETa B BakyyMme. [IpuHIMI OTHOCUTENBHOCTH
OntHmTeitHa. CBA3b MAcChl M SHEPTHU CBOOOJHOM YaCTUIIBI. DHEPTHS MTOKOS.

KBanToBas ¢pusuka. ®uznka atoMa 1 aTOMHOI0 siapa.-17 4.

Keanmoesasn gpuzuxa (4)
I'mnoteza M. Ilnanka. ®otosnexrpuueckuii a3gdext. doton. KopryckynsipHo-BOIHOBOM
nyanu3m. CoomHuoweHnue Heonpedenennocmetl I etizenbepea.

Crtpoenue atoma(5)
[TnanerapHas mogenb aroma. OOBSICHEHUE IMHEWYATOTO CIIEKTPa BOJIOPOJIa HA OCHOBE KBAHTOBBIX
nocrynatoB bopa.

OHeprus cBs3u(8)
CocraB 1 CTpOEHUE ATOMHOTO s/1pa. DHEPTHsI CBSI3M ATOMHBIX sA]1ep. BUIbl paquoakTUBHBIX
MIPEBPAIICHUN aTOMHBIX SI/IEP.
3aKOH paJlMOAKTUBHOIO pacnana. SAnaepusie peakuuu. LlenHas peakuus neaeHus saep.
DnieMeHTapHble YacTullbl. DyHIaMEHTaIbHbIE B3aUMOACHCTBUSI.

JlaGopaTopHble padoThl
7. OmnpeneneHye UMITyJIbCa U SHEPTUU YacTULIBI P IBU)KEHUU B MATHUTHOM I10JIe (110
dboTorpadusim) - KOCBEHHBIC U3MEPCHHS.

Crtpoenue BceneHHoi.-5 4.
CoBpeMeHHBIE TIPEJICTABIICHUS O TIPOUCXOKIECHUHN 1 ABOTFOIMK COJTHITA U 3BE31.
Knaccudukanus 38e371. 3Be3/1bI U HICTOYHUKH UX SHEPTHH.
lNanaktuka. [IpencraBienue o CTpOEHUHU U 3BOJIIOIMU BeenenHo.
IloBTOpEeHMe-2 4.



I1l. TEMATAYECKOE IINIAHUPOBAHME C OIPEJIEJEHUEM OCHOBHBIX BUJIOB YUYEBHON
JAEATEJIBHOCTH OBYYAIOIIUXCHA ITPU U3YYEHUU KYPCA ®U3UKU

10 xnacc
Conepxxanne [Kon-Bo | OCHOBHBIE BUJIBI I€ATEIBHOCTH O0yUYaIOIIUXCS OcHOBHBIE
Pa3nesnt Tembl, BXoasimme B 4acoB HaIpaBJICHUS
NporpamMmal JTAHHBIA pa3aen BOCIIUTATEIbHON
paboThI

duszuka u dusnka — 1 OOBACHATH Ha KOHKPETHBIX IPUMEPAX POJIb U MECTO (GU3UKH B (POPMUPOBAHUU COBPEMEHHOM 2348
eCTeCTBEHHO- (yH1aMeHTanbHas HayKa Hay4yHOU KapTHUHBI MUpa, B Pa3BUTUU COBPEMEHHBIX TEXHUKHU U TEXHOJIOTUH, B IPAKTUUYECKOM
HAY4YHbI o puposie. Meto bt JIEATEIIbHOCTH JTIOJICH.
MeTo/ Hay4yHOTO HCCII€0BAHUS JleMoHCTpHpOBaTh Ha MMPUMEPaX B3aUMOCBS3b MEXTY (PU3UKOHN U IPYTHMMHU €CTECTBEHHBIMU
MO3HAHUS (bu3nyecKux SBICHUH. HayKaMH.
NPUPOABI MonenupoBanue BocrponsBoauTh cxeMy HaydHOTO TIO3HAHMUSI, IPUBOIUTH IPUMEPHI €€ HCTIOIb30BaHMSL.

(buznyecKux SABJIECHUN U JlaBaTh omnpeneneHue MOHATHI U paclio3HaBaTh UX: MOJENb, HAyuHas TUIOTe3a, (pu3nueckas

nporneccoB. Ousnyeckuii BEJMYMHA, (PU3NYECKOE SIBJICHNE, HAYUHBIN QakT, pusndeckuii 3aKoH, pu3nyueckas Teopus,

3aKOH — FPaHULbI MIPUHLIHAI COOTBETCTBUA.

MIPUMEHHUMOCTH. O60cHOBBIBaTh HEOOXOIUMOCTH UCIIOJIB30BAHMS MOJENEH IS OonrcaHusl (PU3UYECKUX SBJICHUHN U

DuU3NYECKUE TEOPUHU U npoueccoB. [IpuBoauTE NpUMeEpPbl KOHKPETHBIX SIBIICHHH, TPOLIECCOB U MOAENEH ISl X

MIPUHLIHAII COOTBETCTBUSA. OIMCaAHUSI.

Ponb u mecto pusuku B [IpuBoauTH pUMEpHI (HPU3UUECKUX BETUYHH.

(dhopmHpoBaHUH DopmynrpoBaTh (PU3MUYECKUE 3aKOHBI. YKa3bIBaTh I'PAHUIIBI IPUMEHUMOCTH (PU3NUYECKUX

COBPEMEHHOM HAy4YHOU 3aKOHOB.

KapTHUHBI MUpa, B [IpuBOAUTE IPUMEPHI UCHIONB30BaHUS (PU3UUYECKUX 3HAHUN B KUBOIHCH, APXUTEKTYpE,

MPAaKTUYECKOU JIEKOPaTUBHO-TIPUKIIAJHOM UCKYCCTBE, MY3bIKE, CIIOPTE.

JEeSATEIbHOCTH JIFOIEH. Oco3HaBaTh HEHHOCTh HAYYHOT'O TIO3HAHUSI MUpa JJIs1 YEJIOBEUECTBA B LIEJIOM U JJIs KaXKJI0TO

Qu3zuxa u Kyremypa. YeJIOBEKa B OTAEJIbHOCTH, BAXHOCTh OBJIAJICHUS METOJOM HAYYHOT'O MO3HAHUS VISl 10 CTUKEHUS

ycrexa B JIF000M BUE MPAKTUUYECKON AESITeTbHOCTU. | 0OTOBUTH IPE3eHTALMU U COOOIIEHHS 110
U3YYEHHBIM TeMaM (BO3MO>KHBIE TEMbI PEACTABIICHBI B y4eOHUKE)
Mexanuka Kunemamuxka 7 JlaBath omnpezeneHre NOHATUI: MEXaHUYECKOE ABM)KEHUE, IOCTYNATEIbHOE IBUIKEHHE, 12.6,7,8
30 4. paBHOMEPHOE IBIKEHHE, HEPABHOMEPHOE JABWKEHUE, PABHOYCKOPEHHOE IBU)KEHUE, IBUYKEHUE 110
I'panunel OKPY>KHOCTH C IIOCTOSIHHOM CKOPOCTBIO, CUCTEMA OTCUETA, MaTepUallbHas TOUKA, TPACKTOPHS,

MIPUMEHUMOCTH IyThb, IEPEMELIEHUE, KOOPANHATA, MOMEHT BPEMEHH, IPOMEKYTOK BPEMEHH, CKOPOCTh

KJIACCUYECKOM PaBHOMEPHOTO JIBKEHUS, CPEIHASI CKOPOCTh, MTHOBEHHAs! CKOPOCTb, YCKOPEHHUE,

MEXaHUKH. LIEHTPOCTPEMUTEIBHOE YCKOPEHHUE.

MexaHndeckoe Pacrnio3HaBaTh B KOHKPETHBIX CUTYallUsIX, HAOMIOIAaTh SIBJICHUS: MEXaHUYECKOE JIBIKECHUE,




nBIkKeHue. BaxxHelmue
KHHEMaTHYECKHE
XapaKTEPUCTUKHU —
MepeMeENIEHNE, CKOPOCTbh,
yckopenue. Tpaekropusi.
CkansipHbIe U BEKTOPHBIE
(u3HUYeCcCKre BEITMYNHEI.
CucrteMbl oTCUéra.
OTHOCHUTENLHOCTD
MEXaHUIECKOTO
nBrokeaus. OCHOBHEIE

MOJEIIN TEJI U ABHKEHUN:

PaBHOMEPHOE U
PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE
nBr>keHue. PaBHoMepHoe
JBHUKEHUE T10
OKPYXHOCTH.

JlaGoparopHas padora
Ne 1 «MccneqoBanue
JIBYDKEHUS TeJa,
OpOITIEHHOTO
TOPU30HTAIBHOY
(uccnenoBanmst) T.b

MOCTYNATENbHOE IBIKEHUE, PABHOMEPHOE BMKCHHE, HEPABHOMEPHOE ABM)KCHUE, PABHO-
YCKOPEHHOE JIBIKEHUE, IBMKCHUE C YCKOPSHUEM CBOOOTHOTO MAJICHHUSI, TBUKCHHE T10
OKPYKHOCTH C MTOCTOSTHHON CKOPOCTBIO.

BOCHpOI/I?:BO[[I/ITI) SABJICHUSA: MCXaHUYCCKOC NBUKCHUEC, PABHOMCPHOC ABWIKCHUEC, HCPABHOMCPHOC
JBUKCHHE, PABHOYCKOPEHHOE JIBUKCHUE, IBUKEHHUE C YCKOPEHUEM CBOOOJIHOTO TaICHUS,
ABWIKCHUC 110 OKPYKHOCTH C MHOCTOSIHHOU CKOPOCTBIO IJIA KOHKPECTHBIX TCII.

3anaBaTh CUCTEMY OTCUETA TSI ONMUCAHUS IBUKEHUSI KOHKPETHOTO Tea.

Pacnosnasatn CHUTyalluH, B KOTOPBIX TCJIO MOKHO CUUTATH MaTepI/IaJ'IBHOI\/JI Toukoi. OIUCHIBATh
TPACKTOPHUHU ABUKCHHUA TCJI, BOCIIPONU3BOANUTL JIBMIKCHHUEC U ITPUBOANTE ITPHU MCPLI TCJI, UMCIOIIUX
3aIaHHYIO TPACKTOPUIO ABUKCHUA. OHpejleJ'IHTI) B KOHKPCTHBIX CUTyalluAX 3HAUCHUA CKAISIPHBIX
(u3MUYeCKUX BEMYMH: MOMEHTA BPEMEHH, IPOMEKYTKA BPEMEHU, KOOPJUHATHI, ITyTH, CpeTHEN
CKOPOCTH.

HaXO)II/ITB MOAYJIb U MPOCKIINU BEKTOPHBIX BEJIWNYHH, BBIIIOJIHATH JIeI\/'ICTBI/IH YMHOXCHHUA Ha YUCJIO,
CJIOKCHUA, BBIYMTaHW BEKTOPHBIX BCJIMYWH. OHpe)IeJ]f{TI) B KOHKPETHBIX CUTYyalUAX
HaIpaBJICHUEC, MOYJIb U MPOCKINHU BEKTOPHBIX (1JI/I3I/II-IGCKI/IX BCJIIMYHMH: ICPEMECIICHHUA, CKOPOCTH
PaBHOMEPHOTO JIBFDKEHHSI, MTHOBEHHOW CKOPOCTH, YCKOPEHUS, IICHTPOCTPEMHUTEIILHOTO
YCKOPEHHUSI.

CkragpIBaTh M BBIYUTATh BEKTOPBI NEPEMEIICHUN U CKOPOCTEM.

'BbI1€NSTh YCTOMUNBBIE MOBTOPSIONINECS CBA3H MEX/1y BEIMYMHAMHU, OITCHIBAIOLIUMU
'Mexanudeckoe aBuxkeHHe. Vcrnob30BaTh pa3inyHble AJIEKTPOHHBIE PECYPCHI ISl IIOCTPOSHUS
AKCIIEPUMEHTAIIbHBIX TPaUKOB M KX 00paOOTKHU. Y CTaHaBIMBATh (PU3NICCKUNA CMBICTT
KOA(pGUIIUEHTOB MPOMOPIIMOHATILHOCTH B BBISIBICHHBIX CBSI35X, B PE3yJIbTAaTe MOIy4aTh HOBbIC
¢uznueckue BennurHbl. Pabotarhk B mape, TpyIie Ipy BBIIOJHEHUH UCCIEeI0BATEIbCKUX
3ananuii. OIleHUBaTh PEaIbHOCTh 3HAUCHUH MOJTYyYeHHBIX pu3ndeckux BeanuuH. CTpouts rpaduk
3aBUCHUMOCTH KOOPAUHATHI MATEPUAILHON TOUKU OT BPEMEHH JIBUKCHHUSL.

Omnpenensars 1no rpaduKy 3aBUCUMOCTH KOOPJMHATHI OT BPEMEHH XapaKTep MEXaHHYECKOTro
JBUKEHHS, HAYAJIbHYIO KOOPAMHATY, KOOPJIMHATY B YKa3aHHBIM MOMEHT BpEMEHHU, U3MEHEHHE
KOOPJMHATHI 32 HEKOTOPBIN MPOMEKYTOK BPEMEHH, MPOEKIIUI0 CKOPOCTH (11 pABHOMEPHOTO
OPSIMOJIMHEITHOTO JIBM)KCHHUS).

Omnpenensars 1o rpaduKy 3aBUCKIMOCTH MTPOEKIIUU CKOPOCTH OT BPEMEHHU XapakTep
MEXaHUYECKOTO JIBMKECHUS, POESKIIUIO0 HAYaIbHOM CKOPOCTH, MPOEKIINIO YCKOPEHHUSI, U3MEHEHNE
KoopauHatel. OnpeaensTs No rpaduKy 3aBUCUMOCTH MPOEKIINH YCKOPEHUS OT BpEMEHH XapaKTep
MEXaHUYECKOTO JIBIKEHUS, H3MEHEHUE MPOEKIIUN CKOPOCTHU 32 OTPEeIEHHBIN TPOMEKYTOK
BpPEMEHH U MepHoJia 0OpalieHusi B KOHKPETHBIX CUTyallusiX. Pa3nuyare myTh U iepeMelieHue,
MTHOBEHHYIO M CPETHIOI0 CKOPOCTH.

N3mepsaTh 3HaYeHHS TIepeMeIIeHus, TyTH, KOOPAUHATHI, BPEMEHH JIBUKEHH S, MTHOBEHHO I
CKOPOCTH, CpeIHEH CKOPOCTH, YCKOPEHUSI, BPEMEHU JBH)KCHUS.




PaGoTaTh B mape npu BBIOTHEHHUHU JTA00PATOPHBIX pabOT U MPAKTUIECKUX 3aJaHUN.

3axkonvl ounamuxku
Huvromona

SIBrieHME MHEPLUH.
Cuna. Macca
B3aumoperictBue Ten.
WNHuepunaneHas cucrema
oTcyeTa 3aKOHbI
MexaHnuku HeroToHa.

3akoHbl BcemupHoro
TAroTeHus, ['yka, cyxoro
TpeHus. Cuiia TSHKECTH,
BEC, HEBECOMOCTb.

JlaGoparopHas padora
Ne 2. «HaOmronenue
MEXaHUYECKUX SIBICHUN
B UHEPIHAJIbHBIX U
HEUHEPLHUATIbHBIX
CUCTEMax OTCYETay -
HaOIIO/ICHUE SIBJICHUIA.

JlaGoparopHnasi padora
Ne 3 «M3mepenue cui B
MEXaHHUKe» - MpsIMbIe
U3MEpEHUSI.

JlaBatb onpeneneHne NOHATUI: HHEPLUS, UHEPTHOCTh, Macca, CUjla, paBHOJACHCTBYIOIIAS CUIIA,
MHEpLHUaJIbHas CUCTEMA OTCYETA, HEMHEPLHUAJIbHAS CUCTEMA OTCUETA, TEOLIEHTPUYECKAs U
reJINOIIEHTpUYecKasi cucTeMbl 0Tcuéra. Pacrno3HaBarh, HaOMOJATh SIBJIEHUE HHEPLIUU.
[IpuBOIUTE IPUMEpPHI €r0 MPOSBIEHHUS B KOHKPETHBIX CUTYaIUIX.

@opMyIHpoBaTh NEPBBIN, BTOPON U TpeTUH 3aKOHBI HbIOTOHA, YCIIOBHS UX IPUMEHUMOCTH.
BbIsSBISATE yCTOMUMBBIE MOBTOPSAIONINECS CBA3M MEXK/1Y YCKOPEHHUEM Tela U AEUCTBYIOIIEH Ha
HEero cujioi. YcraHaBauBaTh PU3NYECKUI CMbICT KO3 (ULIMEeHTa TPONOPIHOHATILHOCTH B
BBISIBJIEHHOM CBSI3M (BeTM4MHA OOpaTHas Macce Teja). Y cTaHaBiIMBaTh TpeThii 3akoH HpioToHa
JKCIIEPUMEHTAIIBHO.

[IpuMeHsTH nepBBIiA, BTOPOW U TPETHI 3aKOHBI HbIOTOHA NIpH pelIeHnN pacyETHBIX U
9KCIEPUMEHTANBHBIX 337a4. OG0CHOBBIBATh BO3MOKHOCTh IPUMEHEHUSI BTOPOTO M TPETHETO
3aKOHOB HbIOTOHA B F€OIEHTPHUUYECKON CUCTEME OTCUETA.

OrnpenensaTs paBHOJECHCTBYIONIYIO CHITY IBYX U Oosiee cuil. OnpeaensaTh paBHOACHCTBYIOIIYIO
CHILY DKCIIEpUMEHTANIBHO. Ha X0IuTh B TONOIHUTENBHOM IuTepaType U [lepedncisaTs BUAbI
B3auMOIei

CTBUS TEJI U BUIBI CHJI B MEXaHUKE. [laBaTh onpenecHue MOHATHI: CHIla TSKECTH, CHIla
YIIPYTOCTH, CHJIa TPEHMSI, BEC, HEBECOMOCTB, IIEPErpy3Ka, epBas KOCMUYECKasi CKOPOCTb.
DopMynIMpOBaTh 3aKOH BCEMUPHOI'O TATOTEHMS U yCIOBUS €ro npuMeHumoctu. Haxonuts B
JIOTIOJIHUTENbHOM uTepaType u MHTepHeTe nHpopmanuto o0 oTkpslTHH HbI0TOHOM 3aKOHa
BCEMHPHOTO TATOTEHUS, a TAaKXKe HHPOPMALIUIO, TI03BOJISIOLIYIO PACKPBITh JIOTHUKY HAyYHOI'O
IIO3HAHUS NIPU OTKPBITUH 3aKOHA BCEMUPHOT'O TATOTCHMS.

[IpuMeHAT 3aKOH BCEMUPHOTO TATOTEHHUS IIPU PEILIEHUN KOHKPETHBIX 3a/1a4.

Wmetsb npencrabieHre 00 MHEPTHOM Macce U T'paBUTALlMOHHOM Macce: Ha3blBaTh UX Pa3Inyus U
CXOJCTBO.

PaccunThIBaTh CHITy TSKECTH B KOHKPETHBIX CUTYalUsAX. BBIUMCIIATE CHILY TSYKECTH U YCKOPEHHE
cBOOOJTHOTO Ta/IeHHsI Ha IPYTUX MJIaHeTaX. BeIYHCIATh ycKopeHre cBOOOTHOTO MaJIeHUS Ha
pa3IMYHBIX MIMPOTAX.

HaxonuTh B 1ononHUTENbHOU IUTEpaType U MIHTepHETe MH(OpMAIMIO O MapaMeTpax MJIaHeT u
Jpyrux HeOecHBIX Tell. PacCuMThIBATh MEPBYIO0 KOCMUYECKYIO CKOPOCTh. MICNOIb30BaTh 3aKOHbI
MEXaHUKH JUIsl 00bsSICHEHHS JABM)KEHHSI HEOECHBIX Tell. BRIUMCIIATE BeC Tesl B KOHKPETHBIX
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CUTyallusiX.

HaspBaTh CXOACTBO U pasjinvus BCCa U CUJIbI TAKCCTH. Pacmio3naBats u BOCIIPOU3BOJIUTH
COCTOSAAHUA TCJI, IIPHU KOTOPBIX BEC TCJIa PABCH CUJIC TAKCCTHU, 6OJII)IH€ WK MeHble e€. OnuceIBaTh
¥ BOCITPOM3BOJUTH COCTOSTHHE HEBECOMOCTH Teia. ONpeAenaTh neperpy3Ky Tea Mpu pelieHun
3agad. HaxoquTe B JOMOTHUTENBHOM IuTeparype u HTepHeTe MHPOPMAIIUIO O BIUSHUU
HEBECOMOCTH U MIEPETPY3KH HAa OPraHu3M 4esioBeka. [ 0TOBUTH Mpe3eHTaI[ul U COOOIIEHUS O
MOBEJICHUU TEJ B YCIOBHUSX HEBECOMOCTH, O MOJETAX YEJIOBEKA B KOCMOC, O IOCTH)KCHHUSX HalIeH
CTpaHbl B IOATOTOBKE KOCMOHABTOB K nojéraM B YCIO0BUAX HEBCCOMOCTH. PaCHO3HaBaTI),
BOCITPOM3BOIUTH U HA0JIOIaTh pa3inyHble BUbI Aeopmarun Ten. PopmynupoBath 3akoH ['yka,
TPAHMIBI €0 IPUMEHUMOCTH. BBIYUCIIATE U U3MEPSITh CUILY YIIPYTOCTH, KECTKOCTh IPYKUHBI,
KECTKOCTb CUCTEMBI IIPYKUH.

HccnenoBaTh 3aBUCUMOCTD CUJIBI YIIPYTOCTH OT Je(OpMalliH, BHIIOJIHATH IKCIIEPUMEHTATbHYIO
npoBepKy 3akoHa ['yka. Pacio3naBath, BOCIPOM3BOIUTh, HAOIIONATh SIBJICHUS CYXOTO TPEHHS
ITOKOs, CKOJIBXKCHUS, KAUCHU A, SAIBJICHUEC COIIPOTUBIICHUSA IIPU IBMKCHHUU TEJIA B XKUAKOCTHU UIIN
rase.

N3mepsats 1 n300pakath rpaduyecKu CHIIbI TPEHHS MOKOS, CKOJIBKEHUSI, KaUeHUs, )KUKOTO
TPEHMsI B KOHKPETHBIX CUTyalusiX. Microsib30BaTh GopMyiTy JUisl BBIYUCIEHUS CUJIBI TPEHUS
CKOJIbJKEHUS TIPU PEILICHUU 3a7a4. BISBISTH SKCIIEPUMEHTAIBHO BETUYUHBI, OT KOTOPBIX 3aBUCUT
CHUJIa TPEHUSI CKOJIbKEHUA. MI3MepsATh CHITy TSKECTH, CUITY YIPYTOCTH, BEC TeJa, CUITy TPEHHUS,
yIUTMHEHHE NMPYXUHBL. OMpeaensaTs ¢ MOMOIIbI0 KOCBEHHBIX U3MEPEHUH KECTKOCTh IPY>KUHBI,
K03 duIIMeHT TpeHus cKkoybxkeHus. PaboTars B mape mpH BBIIIOJHEHUU NMPAKTUYECKUX 3aJaHUM.

3akonbl COXpaHeHus

Nmnynsc
MaTepUaIbHON TOUYKU U
cucteMbl. Mi3menenue u
COXpaHEHUE UMITYJIbCA.
Hcnonp3oBaHue 3aKOHOB
MEXaHUKHU JJISI
OOBSICHEHHS ABYIKCHHS
HEeOECHBIX TeI U IS
Pa3BUTHUSA KOCMUYECKHUX
HCCIEIOBAHUIM.

MexaHuyeckas
SHEPrUsi CUCTEMBI TEJ.
3aKOH COXpaHEHHUs
MEXaHUYECKOM PHEPTHUU.

JlaBaTh onpeiesieHue HOHSITHIA: HMITYJIbC MaTePUaIbHON TOUKH, UMITYJIbC CHIIBI, UMITYIIbC
CHCTEMBI TeJI, 3AMKHYyTasi CUCTEeMa TEeJl, PCaKTHBHOE JIBI)KCHUE, PEAaKTUBHAS CUJIA.

Pacrio3HaBath, BOCIPOU3BOIUTh, HAOIIOAThH YIIPYTUE U HEYIIPYTUE CTOJKHOBEHHUS Tel,
peakTHBHOE JBIDKeHHE. HaXxoquTh B KOHKPETHOW CUTYAllK 3HAYCHUS UMITYJIbCA MaTepHaIbHON
TOYKH M UMITYJIECA CHJIBI.

dopMynHpOBaTh 3aKOH COXPAHCHUS HMITYJIbCa, IPAHUIIBI €r0 TPHMEHUMOCTH.

CocTaBiATh ypaBHEHHS, OMUCHIBAIOLINE 3aKOH COXPAHEHUS MMITYJIbCa B KOHKPETHOM CUTYaIHH.
HaxoauTb, HCHOJIB3Ys COCTABICHHOE YPaBHEHUE, HEU3BECTHBIC BETMYHHBI.

Co3pmaBaTh CUTYyaIlH, B KOTOPBIX MPOSBISETCS 3aKOH COXPaHEHHS UMITYJIbCa.

CocTaBIsATh IPH PEIICHUH 33/1a4 YPAaBHEHHUS C YYETOM PEaKTUBHOM CHIIBL.

Haxoaute B nomomHUTENEHOM TUTEpaType u ViHTepHETe MHpOpPMAIHIO IO 33/IaHHOH TeMe.
['0TOBUTH Tpe3eHTaIMU B COOOIICHHS IO U3 YYSHHBIM TeMaM (BO3MOKHBIE TEMBI IIPEICTaB JICHBI
B yueOHHKeE).

JlaBaTh ompeneNieHne MOHATHI: padoTa CHIIbI, MOIITHOCTh, KWHETUYECKAst SHEPT s, TOTCHIINAIbHAS
SHEPTHsl, OJHAs MEXaHHUYEeCKasl SHEPT s, U30JMPOBAaHHAsI CHCTEMa, KOHCEpPBATUBHAS CHJIA.
BBIUMCHsTh B KOHKPETHON CUTYalluu 3HaYCHUs] PU3NYECKUX BEITMUUH: PaOOTHI CHIIBI, Pa0OTHI
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Pabora cunsl. Pabota
CUJIBI TSIKECTHU U CUJIBI
yIpyroctd. MOmHoCTb.

CHJIBI TSDKECTH, pabOThI CUJIBI YIIPYTOCTH, paObOTHI CHIIBI TPEHHSI, MOIITHOCTH, KHHETUYECKOM
SHEPIUH, -U3MEHEHUSI KHHETUYECKOU SHEPIUH, IOTEHIUAIBbHOM SHEPIUU TEJI B IPAaBUTALIMOHHOM
10JIe, TOTEHIMATBHOM SHEPTUH YIPYTo 1e(hOPMUPOBAHHOTO TEJa, TIOJTHOM MEXaHUIECKOM

SHEPIUH.
CocTaBiaTh ypaBHEHUS, CBSI3BIBAIOIINE PAOOTY CHIIBI, ACHCTBYIOIICH HA TEJIO B KOHKPETHOM
CUTYallUH, C U3BMEHEHUEM KHHETUYECKOU SHEPIUH Tea.

Haxonuts, HCIOIB3Ys COCTABIEHHOE YPAaBHEHUE, HEU3BECTHBIE BEIIMUNHBI.

@opMyIHpPOBATH 3aKOH COXPAHEHUS MTOJIHOW MEXaHUYECKON YHEPrUM, Ha3bIBATh TPAHULIBI €TO
npuMeHUMOCTH. COCTaBIATh YPaBHEHMSI, OIIMCHIBAIOILIME 3aKOH COXPAaHEHUS TOJTHOU
MEXaHUYECKON DHEPTHH,

['oToBUTH Mpe3eHTaluu 1 COOOIIEHUS O MOJIETAaX YeIoBeKa B KOCMOC, O JJOCTH)KEHHUSAX Hallel
CTpaHbl B OCBOEHUN KOCMHYECKOIO IPOCTPAHCTBA. BBINOIHATE JOMOJIHUTEIBHBIE
HCCIIeI0BaTENIbCKHE pabOThI O U3YYEHHBIM TeMaM (BO3MOXHBIE TEMbI IIPEJICTABICHbI B
yueOHuKe. PaboTaTh B mape wiv rpyrine Mpy BHIIOJHEHUH MPAKTUYECKUX 3aaHuil. JlaBaTh
OIIpeNIeTICHUE TTOHATUI: YIJIOBOE YCKOPEHUE, MOMEHT CHJIbI, MOMEHT HHEPLIMH TBEPJIOTO TEJA,
MOMEHT UMITYJIbCA, KWHETHYECKAas SHEPrus aOCOIIOTHO TBEPAOTO Tea.

BbruncnsaTe B KOHKPETHOM CUTyallK 3HA4eHUs (PU3NYECKUX BETUUYHH: YTIIOBOTO YCKOPEHUS,
MOMEHTA CHJIbI, MOMEHTA HHEPLIUU TBEPIOTO TeIa, MOMEHTA UMITYJIbCa, KHHETUYECKON SHEPTUH
TBEPJIOTO TENA.

CocTaBisTh OCHOBHOE YPABHEHHE TMHAMUKH BPAILATEIbHOTO JBUKCHHS B KOHKPETHOU
cutyauuu. OnpenesnsarTs, UCIOJb3ys COCTaB JICHHOE YPAaBHEHUE, HEU3BECTHBIC BEJTMYHHBI.
DopMyIMpOBATh 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCA, YCIOBUSA €0 IPUMEHUMOCTH.
CocraBisTh ypaBHEHUE, ONKCHIBAIONINE 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA, B KOHKPETHOU
cutyauuu. OnpenesnsarTs, UCNOJb3ys COCTABICHHOE YPAaBHEHHUE, HEU3BECTHBIC BEJINYMHBI.
Co3znaBath cuTyaluy, B KOTOPBIX IIPOSBIISETCS 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA.
HaxonuTs B nononHuTensHON utepatype U MiHTepHeTe nH(popMaiuio o mpuMepax
IIPAKTHYECKOr0 NPUMEHEHNUS 3aKOHA COXPAaHEHUs UMITYJIbCa, O THPOCKOIIE.

Bpawamenvnoe
O0BudiCeHUe

JlmHaMuKa
BpaIllaTEILHOTO
JBUKEHHS a0COIFOTHO
TBEPJAOIO TeENa.

JlaBaTh oIpenencHue NOHATHI: YIII0BO€ YCKOPEHUE, MOMEHT CHJIbI, MOMEHT UHEPLIMU TBEPAOTO
TeJla, MOMEHT UMITYJIbCa, KHHETUYeCKasi SHeprust abCOIOTHO TBEPAOIO Tea.

Bbruncnare B KOHKPETHOM CUTyalluy 3HaueHHs (PU3NYECKUX BEJTUUUH: YTJIOBOI'O YCKOPEHUS,
MOMEHTA CUJIbl, MOMEHTAa MHEPLIUH TBEPIOIO TN, MOMEHTA UMITYJIbCA, KWNHETUYECKOM dHEPrun
TBEPIOTO Tea.

CocTaBisTh OCHOBHOE YPAaBHEHHE TUHAMUKU

BpaIllaTeIbHOIO JBM)KEHUS B KOHKPETHOW cuTyauuu. OnpenensiTs, UC0Jb3ys COCTAB JICHHOE
YpaBHEHUE, HEU3BECTHBIEC BEIMYUHBI.

DopMynHMpOBATH 3aKOH COXPAaHEHUSI MOMEHTA UMITYJIbCA, YCIIOBUS €r0 IPUMEHUMOCTH.
CocTaBisTh YypaBHEHHUE, ONIUCHIBAIOLINE 3aKOH COXPAaHEHHs] MOMEHTA UMITYJIbCA, B KOHKPETHOMN
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cutyauuu. OnpenensTh, UCIOJIb3ys COCTABIIEHHOE YPaBHEHHUE, HEU3BECTHHIC BEJITMUYHHBI.
Co3naBaTh CUTyallMH, B KOTOPBIX MPOSIBIISIETCS] 3aKOH COXPAHEHUS MOMEHTA UMITYJIbCa.
Haxonuth B TONOTHUTENBHOM TUTEpaType u MHTepHEeTe nHpOpMAIHIO 0 TIpUMepax
MPAKTUYECKOTO MPUMEHEHUS 3aKOHA COXPAHEHHS UMITYJIbCA, O TUPOCKOTIE.

Cmamuka

PaBHOBeCHE
MaTepUaIbHON TOUKU U
TBEPAOTO Tena. Y CIOBUSA
paBHOBecHs. MOMEHT
CHUJIBI.

PaBHOBeCHE
JKUJIKOCTH U Ta3a.
JIBMoKeHME JKUIKOCTEH U
rasos.

JlaBatb omnpeneneHne NOHATUI: PaBHOBECHE, YCTOMYUBOE PABHOBECUE, HEYCTOMYMBOE
paBHOBecHe, Oe3pa3IMuHOE PABHOBECHE, IICUO CHIIBI, MOMEHT CHJIBI.

Haxonuth B KOHKPETHOM CUTyalluy 3HAYEHUS IUleda CUIIbl, MOMEHTA CUJIBI.

[lepeuncnsts yciioBUs paBHOBECHSI MaTepHaIbHOM TOUKH U TBEpAOTO Tena. CocTaBisATh
yYpaBHEHUS, ONHMCHIBAIOLINE YCIOBUS PaBHOBECHS], B KOHKPETHBIX cUTyauuax. Onpenensrs,
HCIOJIb3YS COCTABJIEHHOE YpaBHEHUE, HEU3BECTHBIC BEJIMUNHBI.

Pacnio3naBatk, BOCIIpOU3BOANTE U HAOIOIAaTh Pa3IMyYHbIE BU/IbI pABHOBECHS TEII.

N3mepATh cuity ¢ MOMOIIBIO IPYKMHHOTO JJUHAMOMETpa U HU(POBOIO JaTYUKA CUIIbI, U3MEPSThH
miedo cuiiel. PabotaTte B mape, rpymnmne npy BHIIOJHEHUH MPAKTHYECKUX 3aJaHHH.

Haxoauts B jononHuTeNnbHOM muTepatype u MHTepHere nHdopMalnio 0 3HaYeHUH CTaTUKU B
CTPOUTENBCTBE, TEXHUKE, OBITY, O0BsICHEHHE (POPMBI 1 pa3MepOB 0OBEKTOB MPHPObl. [[0TOBUTH
MIpe3EHTAINH U COOOIEHNS, BBIITOIHITD UCCIIEI0BaTeNbCKUE PabOTHI MO 3aJaHHBIM TEMaM.
PaboTaTe B mape npu BBHIOJTHEHUH JIA0OPATOPHOU pabOTHI.

JlaBaTh oInpenencHue MOHATHI: HECKUMAEMast )KUAKOCTb, PABHOBECHE XKUIKOCTH U rasa,
THIPOCTAaTUYECKOE JIaBJICHUE, JaMUHApHOE TeueHue, TypOyJeHTHOe TeueHue. Pacno3HaBars,
BOCIIPOM3BOJUTH U HAONIOJATh JAMUHAPHOE U TYpOYJIEeHTHOE TeueHue *KuaAKocTH. HaxonuTs B
KOHKDETHOW CUTyalluy 3HAYCHUs TaBJICHUS B MOKOSALICHCS )KUIKOCTH UK raze. DopmynuposaTh
3akoH [lackans.

ITpumensTs 3akoH [Tackans ans 00bACHEHUS TMIPOCTATUYECKOTO MapaoKca, Ui 00bsICHEHUS
IIPUHIINIA JEUCTBUS TUAPABIMYECKOTO IIPecca U BBIYMCIICHUS IapaMeTpOB IIpecca.
®opmynnpoBath 3ak0H Apxumena. [Ipu MeHATh 3ak0H ApXumena Ui pelieHus 3a1a4.
PaccuuThIBaTh INIOTHOCTH TEJIA IO €r0 NOBEACHUIO B XKUAKOCTU. ONpeaensiTh BO3MOKHOCTb
IUTABaHMs TeJa.

CocraBniaTh ypaBHeHUE bepHyIn B KOHKPETHBIX cUTyauusax. OnpenensaTs, UCIOIb3Ysl
COCTAaBJIEHHOE YPaBHEHUE, HEU3BECTHBIE BEIUYMHBL. [IpMBOIMTE NpUMeEpHI, WITFOCTPUPYIOLIUE
BBITNIOJIHEHNE ypaBHeHUs bepnymu. [IpuMenaTs ypaBHeHne bepHymn 1J1s ONMCaHUs JBUKCHUS
KUJKOCTH B PACTEHUSAX U KUBBIX OpraHu3Max
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Konebauus u BoJHbI

Mexannueckue
KOJICOaHUS U BOJIHBI.
[IpeBpatienus 3aepruu
MpU KOJICOAHMSIX.
DHeprusi BOJIHBL.

JlabopaTopHas pa6ora
Ned «M3mepenue
YCKOpEHUsI CBOOOTHOTO
IIagcHUus»»- KOCBECHHBIC
WU3MEpEHUs

KonrpoJsbHas padora
Ne 1 o Teme:
«Mexanuxay

OOBsCHATD Mpolece KOJIeOaHN MasgTHUKA; AaHATM3UPOBATh YCIOBUS BO3SHUKHOBEHUS CBOOOIHBIX
KoJIe0aHUI MaTeMaTHYECKOTO U MPYKHHHOTO

MasITHUKA; HAOMIOaTh pa3HbIe BUBI KOJICOAHMIT; CPaBHUBATh CBOOOIHBIEC U BHIHYK/ICHHBIC
K0J1e0aHus; ONUCHIBATH SIBJICHUE PE30HAHCA; IPUMEHSATD [IOJIyY€HHbIE 3HAHUS K PELICHUIO 3a/1a4.

MouiekyJasipHa
s1 puzuKa u
TEePMOAMHAMMK
a.- 18 u.

OcHogbl MoneKynapHo-
KuHemuuecKkoii meopuu

MonekynsipHo-
KUHETUYECKask TEOpHUsl
(MKT) cTpoenust
BEIIIECTBA U €¢
SKCIIEPUMEHTAJIbHBIE
JIOKa3aTeIbCTRA.
TeroBoe paBHOBECHE.
AOcomroTHas
TeMIlepaTypa Kak Mepa
CpeTHEN KUHETUYECKON
SHEPIruu TEIIOBOTO
JBUKCHUS YaCTHII
BeliecTBa. Mojienb
HACaIbHOTO rasa.
JlaBneHue raza.

JlaBath orpeeieHue MOHITHN: TeTJIOBBIC SIBJICHUS, MAKPOCKOITUYECKHUE Teja, TEIJIOBOE
JBIKEHHE, OpOYHOBCKOE ABMKEeHUE, MU(PDy3Hs, OTHOCUTEIIbHAS MOJISKYIISIpHAs Macca,
KOJIMYECTBO BEIECTBA, MOJISIPHAS Macca, MOJIEKYJIa, Macca MOJICKYJIbl, CKOPOCTh JIBUKCHUS
MOJICKYJIbI, CPEIHSS KUHETHYECKas

SHEPTHS MOJICKYJIbI, CHJIbl B3aUMOJICHCTBUSI MOJIEKYJI, UACAIBHBIN Ia3, MUKPOCKOTIHUECKUE
napameTpbl, MAaKpOCKOIIMYECKHE TTapaMeTphl, IaBJICHUE raza, a0COJIIOTHAS TeMIIeparypa, Te-
TUIOBOE PABHOBECHE, MKT.

[epeunciasiTh MUKPOCKOIIMUECKUE U MAaKPOCKOTIMYECKUE TTapamMeTphl raza. [lepeuncistb
ocHOBHBbIE 1oJtokeHust M KT, mpuBOUTE IpUMEPHI, pe3yIIbTaThl HAOIFOICHHUH U ONTUCHIBATH
IKCIIEPUMEHTHI, TOKA3bIBAIOIINE UX CIPABEIIUBOCTh. Pacrio3HaBaTh U OMUCHIBATH SBICHHS:
TEIIOBOE JIBIKCHHE, OPOYHOBCKOE ABIOKEHHE, updy3us. Bocnpon3BouTh U 0OBICHATH
OTIBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTb CKOPOCTH TU(GPY3UH OT TEMIIEPATyphl U arperaTHOTO
cocrosiHus BerecTBa. Habmonats muddys3uto B )KUAKOCTAX U Ta3ax.

Hcnonb30Bath NOJTyYECHHBIC HA YPOKAX XUMUU YMEHHS OTIPEICISITh 3HAYCHUSI OTHOCUTEILHOU
MOJIEKYIIIPHOM MacChl, MOJIIPHOM MacChl, KOJITMYECTBA BEIIECTBA, MAaCChl MOJIEKYIIBI, Gop-
MYIUPOBATh (PU3HMUECKUN CMBICT IOCTOSTHHON ABOTajpo.

OnuceiBaTh METO/IbI OMIPENICTICHHS PA3MEPOB MOJIEKYI, CKOPOCTH MOJICKYIL.

OnenuBath pazmep MoJeKynbl. OOBSICHITH OCHOBHBIE CBOMCTBA arperaTHbIX COCTOSTHUMN
BellecTBa Ha OCHOBE MKT. Co3/1aBaTh KOMIBIOTEPHBIE MOAETH TEIJIOBOTO JIBMYKCHHUSI,
OpOYHOBCKOTO JBIKEHUS, IBICHUS MU Y3Uuu B TBEPIBIX, )KUIKUX U Ta3000pa3HBIX Telax,
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onnbiTa [leppena.

Omnpenensats rpanullsl €€ npuMeHuMoctu. CoctaBisaTe ocHOBHOE ypaBHeHHue MKT uneansHoro
rasza B KOHKpETHOU curyaruu. OnpeaensTh, UCIOIb3ysl COCTABICHHOE YpaBHEHUE, HEM3BECTHbBIC
BEJIMYMHBI.

CocTaBiiTh ypaBHEHUE, CBA3BIBAIOLIEE IaBJICHUE UI€AIbHOTO ra3a co CpelHEN KHHETHUECKON
SHEPTrUeH MOJIEKYII, B KOHKPETHOU cutyaruu. Onpeaensith, UCIOIb3Ysl COCTaBICHHOE YpaBHEHUE,
HEU3BECTHBIE BeTMYMHBI. ONIUCBIBATH CIOCOOBI M3MEpeHus TeMiiepaTypbl. CpaBHUBATDH LIKAJIBI
KensBuna u Lenbcus.

CocraBiTh ypaBHEHHUE, CBSA3bIBaIOLIEE a0COIIOTHYIO TEMIIEpATypy UICAIbHOIO T'a3a co CpeaHen
KHHETUYECKOM IHEpruer MOJIeKys, B KOHKPETHOU cuTyanuu. OnpenensiTh, HCTIOIb3Ys
COCTaBJICHHOE YPAaBHEHNE, HEM3BECTHBIE BEJIMUMHBI.

Ypaeuenue cocmosnuA

YpaBHEHHE COCTOSIHUSA
HJIeATHHOTO Ta3a.
YpaBHeHue
Meunneneesa—
Knaneiipona

JlaGoparopHas padora
Ne 5§ «MccneqoBanue
H30IPOIECCOB-
uccaenoBaHus (
HccaemoBanue 3akoHa
I'eit-JIroccaka)

CocraBiaTh ypaBHEHHUE, CBA3BIBAIOIIEE JABJICHUE UJI€aTLHOTO Ta3a ¢ aOCOMOTHOM
TeMIepaTypoi, B KOHKPETHOU cuTyauu. Onpenensarb, UCMOJIb3ysd COCTaBIEHHOE YPAaBHEHHE,
HEWU3BECTHHIC BEJTUYHHBI.

N3mepsaTes TemmiepaTypy KUIKOCTH, Ta3a )KUAKOCTHBIMHU U IU(PPOBBIMUA TEPMOMETPAMH.
PaboTaTs B mape, rpyrme npu BBHITIOJIHEHUH MPAKTUYECKUX 3a/IaHUM.

Haxomutek B gomoHUTENBbHON UTepaTtype u HTepHEeTe CBEIEHNS 110 NCTOPHUH Pa3BUTHS
ATOMUCTUYECKON TEOPUHU CTPOCHHUSI BEIIECTBA.

CocTaBnaTh ypaBHEHUE COCTOSIHHS UCAIBHOTO ra3a u ypaBHeHue MenzeneeBa-Knamneiipona B
KOHKPETHOM CUTyallU. BBIYHUCIIATH, HUCIIOIB3Ysl COCTABICHHOE YPABHEHUE, HEU3BECTHBIE
BEJINYMHBI.

Pacno3naBate 1 OMCHIBaTh U30IIPOLIECCH] B UICATBHOM ra3se.

[IporHo3upoBaTh 0COOEHHOCTH MPOTEKAHUS U30IIPOLIECCOB B UJICAILHOM T'a3e Ha OCHOBE
YpaBHEHUH COCTOSHUS UACAIbHOTO raza 1 MenaeneeBa- KnamneipoHna.

O60CHOBBIBATh U OTCTAWBATH CBOM MPEAIOJI0KECHHUS.

@opMyIHpOBATH FA30BbIE 3AKOHBI U ONPEAEIATh IPAHULIBI UX IPUMEHUMOCTH.

CocraBiiATh ypaBHEHUS JUIsl UX ONMCAHUs. BBIUMCIATH, HCII0JIb3Ys COCTABIIEHHOE YPaBHEHMUE,
HEU3BECTHBIE BeNMYHHEI. [IpeacTaBnsaTh B Buae rpaukoB H30XOPHBIH, H300apHBIHA 1
M30T€PMUYECKUN MPOIIECCHI.

Omnpenendars 1o rpadukaM XapakTep Mmpoiecc a

Y MakponapameTpbl uieabHOro raza. MccnenoBaTh 3KCIEPUMEHTAIBHO 3aBUCUMOCTH MEXIY
MakpoIlapaMeTpamu IIpu U30Ipoleccax B rase. MamepsaTs JaBieHue BO3yXa MaHOMETpaMu U
U(GPOBBIMU TaTYMKAMU JAaBICHUS Ta3a, TEMIEPaTypy ra3a - )KUJIKOCTHBIMU TEPMOMETPAMU U
u(GPOBBIMU TEMIIEPATypPHBIMU JaTYUKaMU, 00BEM ra3a - ¢ MoMoIIbI0 cuiibpoHa. PaboTath B
nape, rpyIirie npyu BBINIOJHEHUH NpaKTUUeCKuX 3a1anuil. Haxoauts B nmureparype u MHTepHeTe
MH(OPMALIHIO 110 33JJAHHOHN TeMe.

I'0TOBUTH Mpe3eHTaIN U COOOIICHHS TT0 U3YYCHHBIM TeMaM (BO3MOYKHBIE TEMBI MPEJICTaB JICHbI

34,5




B y‘lGGHI/IKe). HpI/IMCHSITb MOZCIIb UACATIBHOIO ra3a Ijisd OIMMCAHUA IMOBCACHU A PCAJIbHBIX I'a30B.

B3aumnoie
npeepauwienus
HcuOKocmu u 2aza

ArperaTHbI€ COCTOSIHUS
BelecTtsa. MoJeib
CTPOEHUS JKUIKOCTEH.
Kpucrannuueckue u
aMmopdHBbIE Tena.

HaBaTB onpeﬂeneHI/Ie HOHS[TI/II\/’IZ I/ICHapeHI/Ie, KOHACHCaAN s, KUIICHUEC, THHAMHWYCCKOC paBHOBeCI/IC,
HACBIIIEHHBIN M1ap, HEHACBIIIEHHBIN NIap, KPUTHYECKAs TEMIIEPATYPA, TEMIIEpaTypa KUIICHHUS],
a0COJTIOTHAS BJIQXKHOCTh BO3/yXa, MApPIUAIBLHOE JaBJIICHUE, OTHOCUTEIIbHAS BIAKHOCTH BO3/IyXa,
TOYKa POCHI.

Pacno3naBath, BOCIIpOU3BOANTE, HAOIIOATH SBJIICHUS: UCTIAPCHHUE, KOHICHCAIIHS, KUTICHUE.
OnuceiBaTh CBOMCTBA HACKIIIEHHOTO Mapa.

Co3naBaTh KOMITBIOTEPHBIC MOJICIH TUHAMUYECKOTO PABHOBECHS.

N3mepsaTh BIaKHOCTH BO3/IyXa C IIOMOIIBI0 TUTPOMETpa U icuxpomeTpa. OMuchBaTh
YCTPOHCTBO TUTPOMETPA U IICUXPOMETPA.

OnpenensaTb OTHOCUTENBHYIO BIAKHOCTD 1O TICUXPOMETPHYECKOM TaOIHIIE.

Onpenenats aOCONMIOTHYIO BJIAKHOCTh BO3/yXa, MaplHaIbHOE JaBJICHUE, OTHOCUTEIIBHYIO
BJIQYKHOCTh BO3/yXa, TOUKY POCHI B KOHKPETHBIX CUTYaITUsX.

Haxomuts B mutepatype u MHTEpHETE MH(OPMAIUIO, TOTOBUTH MPE3CHTAIIMHN B COOOIICHUSI O
BIIMSIHUM BJIAKHOCTH BO3/IyXa Ha MPOIIECCHI )KU3HEACITEIPHOCTH YEJIOBEKA.

[lepeuncasaTb cBOMCTBA )KUIKOCTU M OOBSCHSITH UX C IIOMOLIBIO MOJIEIH CTPOCHHUS )KUIKOCTH,
CO3/IaHHON Ha OCHOBE MKT. J[aBaTh onpeziesieHUe MOHSTUI: Crjla TOBEPXHOCTHOTO HATSDKEHUS,
K03(PULIMEHT MOBEPXHOCTHOTO HATSKEHUS, IOBEPXHOCTHAs 3Heprus. Pacro3Hasarts u
BOCIIPOU3BOJUTE IPUMEPHI IPOSIBICHUS JASHCTBHSI CUJIbI IOBEPXHOCTHOTO HATSHKEHUS.
OmnpenensaTs Culy MOBEPXHOCTHOTO HATSKEHUs, KOA((UIIMEHT TOBEPXHOCTHOTO HATSKEHUS,
MOBEPXHOCTHYIO SHEPTUIO KUAKOCTH B KOHKPETHBIX CUTYaLUAX.

PaznuuaTh cMayMBarolye U He CMaunBaIOIINE OBEPXHOCTh KUAKOCTH. OOBACHATH IPUUUHY
JIBYDKEHUS JKUAKOCTH 110 KalUJUIAPHBIM TpyOKaM. PaccuMThIBaTh BHICOTY HOTHATHS (OITyCKaHUS)
KHUJIKOCTH IO Kanmwusipy. HaxoauTe B nutepatype u MHTepHETe HH(pOpMAaIHIO, TOTOBUTh
MIPE3EHTAIMH U COOOIIEHHUS O MPOSIBICHUH JEMCTBUS CUITbI IOBEPXHOCTHOT'O HATSXKEHUS B )KMBOM




npupoje. Ha3piBaTh CX0/CTBa U pa3indus TBEPABIX Tell, aMOP(HBIX TeJ, KUAKUX KPUCTAIIIOB.
[epeuncasaTs cBOCTBA TBEPABIX TN U OOBACHATH UX C TIOMOIIBIO MOJICTT CTPOCHHUSL.
JleMOHCTPHPOBATH 0COOCHHOCTH CTPOSHHSI KPUCTANTMYECKUX U aMOP(HBIX TBEPABIX Tel,
UCTIONB3YS 00BEMHBIE MOJIENTN KPUCTAILIOB. [IpUBOINTE PHMEpPHI MPOLIECCOB, TIOATBEPHKTAOIINX
CXOJICTBO W PA3JIUYUs CBOUCTB KPUCTAIUTMUECKUX H aMOP(HBIX TBEPABIX TeIl.

Haxonuts B IHTEpHETE M TONIOJHUTEIBHOM JINTEPATYPE CBEACHUSA O CBOMCTBAX U IPUMEHEHUH
KPHUCTAIUTMYECKUX U aMOP(HBIX MaTeprajoB. [ OTOBUTH MPE3EHTAIIMH U COOOIIEHUS 10
M3Y4YEHHBIM TeMaM (BO3MOKHbIE TEMBI PEJICTABIICHBI B YUEOHHKE).

OcHogul
mepmMoOuUHaAMUKU

Bnyrpennss
sHeprus. Pabora u
Terulonepeaya Kak
CHOCOOBI N3MEHEHUS
BHYTPEHHEHN YHEPrUu.
[IepBb1it 3aK0H
TEPMOIUHAMUKH.
Heob6parumocTts
TEIUIOBBIX MTPOLIECCOB.
[TpunIUIIBI NEHCTBUSA
TEIUIOBBIX MalIHH.

JlaGoparopHas padora
Ne 6 «M3mepenue
yI1eJIbHOM TEIIOTHI
TJIaBJICHUS JIbJIa-
KOCBEHHBIE U3MEPEHUS)

KonTpoabHnasi padora
Ne 2 o Teme:
«Monexynaprnasn
Quszuxay

JlaBath omnpeneneHne MOHATUI: TEPMOJANHAMMYECKAsI CUCTEMA, N30JIMPOBAHHAS
TEPMOAVMHAMHUYECKAsI CUCTEMA, PABHOBECHOE COCTOSIHUE, TEPMOIMHAMHUUYECKHM ITPOLECC,
BHYTPEHHSS1 SHEPTUsl, BHYTPEHHSSI SHEPTUs UEaIbHOTO rasa, TeII0EMKOCTb, KOJTHMYECTBO
TEIUIOTHI, yJIeNIbHAs TEII0Ta IUIaBJIEHHS, YAeIbHAs TEIUIoTa MapooOpa3oBaHus, yAeabHas
TEIJIOTa CTOPAaHMS TOIUTHBA, paboTa B TEPMOIMHAMHUKE, aMabaTHBIN Tpo1iecc, 00paTUMBbIi
rpolecc, HeoOpaTUMBI MPOLIECC, HArPEeBaTelNb, XOJIOAWIBHUK, padouee Teno, TerI0Boi
nsurarens, KI1/] TenoBoro neurarens. Pacio3HaBate TEpMOJMHAMUYECKYIO CUCTEMY,
XapaKTepU30BaTh €€ COCTOSHUE U MPOIIECChl U3MEHEHUsI COCTOSHUS. [IprBOIUTH MpuMeEpbI
TEPMOJIUHAMHYECKHUX CUCTEM U3 Kypca OMOJIOTHH, XapaKTepU30BaTh UX, ONMCHIBATH U3MEHEHUS
COCTOSTHUM.

OmnuceIBaTh cIOCOOBI H3MEHEHHSI COCTOSIHUSA TEPMOIMHAMUYECKON CUCTEMBI ITyTEM COBEPILIEHUS
MeXaHU4ecKoi paboThl 1 pu Temonepenaye. CocTaBiIsATh ypaBHEHHE TEIUIOBOIO OajaHca B
KOHKPETHOM CUTyalluu. BBIUUCIIATH, UCIIOJIB3Ys COCTABICHHOE YPaBHEHUE, HEU3BECTHBIE
BEJIMYMHBI.

Pacnio3naBate (a3oBble epexo/ibl IEPBOro poJa U COCTABIIATh YpaBHEHUS JUIsl (Pa30BBIX
NIEPEX00B. BRIUNCIIATH, UCIIOJIB3YsI COCTAB JICHHBIE YPABHEHHUS, HEU3BECTHBIC BEJIMYMHBI.
Onpenenars 3Ha4eHUsI BHYTPECHHEW SHEPIrUU UACAIBHOTO ra3a, U3BMEHEHNE BHYTPEHHEW SHEPIrun
U/I€AJIBHOTO ra3a, paboThl UCATBHOIO T'a3a, pabOThl HaJl MI€AJIbHBIM I'a30M, KOJIMYECTBA
TEIUIOTHI B KOHKPETHBIX CUTYALHsX.

OmnpenensaTs 3HaYeHHE pabOThI UACAIBHOTO ra3a 1o rpaduky 3aBUCUMOCTH JIaBJIeHUs 0T 00bEMa
pu n300apHOM IIpoLecce.

OnuchIBaTh FreOMETPUUECKUI CMBICT pabOThl M pacCUUTHIBATh €€ 3HAUCHHE 10 TpapuKy
3aBHCHUMOCTH JIaBJICHUS MJICAJIbHOTO Ira3a oT 00bEMa.

@opMynMpoOBaTh NEPBBIN 3aKOH TEPMOINHAMUKH.

CocraBisTh ypaBHEHHUE, ONKCHIBAIOLIEE IEPBBIN 3aKOH TEPMOJVMHAMHUKH, B KOHKPETHBIX
CUTYyalUsX Ul U30IPOLIECCOB B UACATBLHOM rase.

BoruncinaTe, UCNOIb3ys COCTABIEHHOE YPAaBHEHHUE, HEU3BECTHBIE BEINUHHBI.

Paznuuath oOpaTuMblie U HeoOpaTuMble mpoliecchl. [lonTBepxkaTh NpuMepamMu HEOOPATUMOCTb
TEIJIOBBIX ITPOLIECCOB.
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DopMyIMpoBaTh BTOPOIl 3aKOH TEPMOIMHAMUKY, Ha3bIBATh I'PAHULIb] €r0 IPUMEHUMOCTH,
OOBSICHATB €ro CTaTUCTUYECKUH XapakTep. [IpuBoauTh MpUMeEpHI TEIJIOBBIX ABUraTENeH,
BBIIEJIATH B IPUMEpax OCHOBHBIE YACTH JBUTATENICH, ONUCHIBATH IPUHLIMIT JCHCTBHUSL.
Boruncnsate 3Hauenus KIIJ[ reroBoro asuraresnsi B KOHKpETHbIX cuTyauuax. Onpenensirsb
snavyenus KI1/] rerutoBoro apuratens, padoratomiero mo nukiny KapHo, B KOHKpETHBIX
CUTYaLUSIX.

['oToBUTH Npe3eHTauu U COOOIIEHUS 10 U3YYEHHBIM TeMaM (BO3MOXHbIE TEMbI IIPEJCTABIICHBI B
yuebHuke). Co3/1aBaTh KOMIIBIOTEPHBIE TEIUIOBBIX MalinH. HaxonuTe B ntuteparype
nHpOpMaIIHIO 0 TTPoOIEeMax OXpaHe OKPYKAIOIIEH Cpeibl.

VY4acTBOBaTh B JUCKYCCUU O MpoOIeMax S3HEPreTUKH U OXpaHe OKPYXKaloIIe cpesibl, BECTH
JIMAJIOT, OTKPBITO BbIpaXkaTh U OTCTaWBATh CBOIO TOUYKY 3PEHUS, BBICIYIINBATh MHEHUE
ONIOHEHTA.

DJIeKTPOAMHAM
UKHU.- 17 4

3Jlel<mpocmamm<a

DIIEKTPUUECKOE
noJie. 3akoH KyioHa.
HanpsixeHHOCTh U
NOTEHIUA
ANEKTPOCTATUYECKOT
o noJs. [IpoBogHUKH,
MOJIYIPOBOAHUKH U
TUAJIEKTPUKH.
Konnencarop.

JlaBatp omnpeneneHne MOHATUI: IEKTPUUECKUH 3apsi/l, JIEMEHTAPHBIN JIEKTPUUECKHUN 3apsi,
TOYECYHBIN AIICKTPUUECKHH 3apsiJl, CBOOOIHBIN dIEKTPUICCKUHN 3apsl, JIEKTPUUECKOE TOJIE,
HaIpsHKEHHOCTD AJIEKTPUYECKOTO MOJIS, JIMHUY HANPSY)KEHHOCTH AJIEKTPUYECKOTO MOJIS,
OJHOPOJIHOE AIEKTPUUYECKOE T10JIE, TOTEHIINAJ JIEKTPUYECKOTO OIS, pa3HOCTh MMOTEHIINAJIOB,
SHEPTHsl IEKTPUYECKOTO OIS, SKBUIIOTEHIIMAIbHAS IOBEPXHOCTD, AIEKTPOCTATUYECKAS
WHIYKIHS, MOJIAPU3ALNs JUDICKTPUKOB, TUIEKTPUIECKAs IPOHUIIAEMOCTb BEILECTBA,
EKTPOEMKOCTb, KOHJIEHcaTop. Pacno3HaBaTe, BOCIPOU3BOIUTH U HAOIIOAATh pa3InyHbIC
crnocoObl teKkTpu3anuu Tea. OObACHATH SABJIEHHE ICKTPU3ALMU HA OCHOBE 3HAaHUHI O CTPOEHUU
BemecTBa. ONMChIBaTh U BOCIIPOU3BOIUTH B3aUMOICHCTBUE 3aPSHKCHHBIX TEIL.

OnuceiBaTh NPUHIIMIT JEHUCTBUS dIeKTpoMeTpa. PopMyIHMpOBaTh 3aKOH COXPAHEHUS AIIEKTPU-
YeCcKOro 3apsi J1a, YCIOBHUS ero npuMeHnMocTu. COCTaBIATh YpaBHEHUE, BhIpaKarolllee 3aKOH
COXPaHEHHUS ANEKTPUUYECKOTO 3apsi/ia, B KOHKPETHBIX CUTYaIUSIX. BEIUHCIATE, HCTIONB3YS
COCTaBIIEHHOE ypaBHEHHUE, HEU3BECTHbIE BeIurHbl. PopMynupoBath 3akoH KynoHa, ycnoBus
ero npuMeHuMocTH. COCTaBIIATh ypaBHEHUE, BeIpaxkaroliee 3akoH KynoHa, B KOHKPETHBIX
CUTyalusiX. BEIYHCIATE, UCHOIB3Ys COCTaBICHHOE YPaBHEHUE, HEU3BECTHBIC BEIIMYUHBI.
BoruncnsaTe 3HaueHNE HAMPSHKEHHOCTH TOJIE TOYEUHOTO 3JIEKTPHUECKOTO 3apsiia, ONpeAesaTh
HaIpaBlieHUE BEKTOPa HAPSHKEHHOCTH B KOHKPETHOU cutyanuu. GopMyaupoBaTh MPUHIIMIT
CYIEPIO3UINH IJIEKTPUUECKUX MOJICH.

Ornpenenats HaNpaBJICHUE U 3HAUEHHUE Pe3yIbTUPYIOLIEH HAMPSKEHHOCTHU 3JIEKTPUUECKOTO OIS
CHUCTEMBI TOUEUYHBIX 3apsAJ0B. [lepeuncnsaTe cBOMCTBA TMHUN HAPSHKEHHOCTH IEKTPUUYECKOTO
noJis. Mi300paxath IeKTpUYecKoe MoJie ¢ TOMOIIBIO TUHUHN HanpshHkEHHOCTH. Pacrno3naBats u
n300pakaTh TUHUM HAMIPSKEHHOCTH OISl TOYEUHOTO 3aps/ia, CHCTEMbI TOUCYHBIX 3aps/IOB,
3apsHKEHHON TUIOCKOCTH, IBYX (HECKOJIBKHX) OCHOBA MOBEJCHHUSI B DJICKTPOCTATHUECKUX
MapajuieIbHbIX MJIOCKOCTEH, IIMJIMHIPA; OJTHOPOIHOTO U DJIEKTPUUYECKUX NoJiei. OnpenensTs 1o
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JMHUAM 3JIEKTPUUYECKOTO TOJIS 3HAKU ONpeesieHns 3apsaoB. ONUChIBAaTh MTOBEIECHUE
IIPOBOJTHUKOB U TUJIEKTPUKOB B AJIEKTPOCTATUYECKOM I10JI€ HA OCHOBE 3HAHUN O CTPOEHUU
BeulecTBa. Pacro3HaBare U BOCIIPOU3BOAUTD SIBJICHUS SJIEKTPOCTATUUECKON MHIYKIIUH U
HOJIAPU3ALUU TUIIEKTPUKOB. TeopeTuuecku npecKa3blBaTh HAIMUME 3HAHUN O CTPOEHUU
BELIECTBA, IPOBOJHUKOB U JUAJIEKTPUKOB B 3JIEKTpHUecKOM 1ojie. OOOCHOBBIBATh U pa3BUBATh
CBOIO TOUKY 3peHus. COCTaBIISITh paBEHCTBA, CBS3bIBAIOIINE HAIPOTSHKEHHOCTD 3JIEKTPUUECKOTO
10JI B AUBJIEKTPUKE C HAMIPSHKEHHOCTHIO BHEIIHETO AIEKTPUUECKOTO MOoJisl. Beiuucnars,
HCII0JIb3YS COCTABJIEHHOE YpaBHEHUE, HEU3BECTHBIE BEIMUMHBL. ONMUCHIBATH IPUHIIMIT JEHCTBUS
ANEKTPOCTATUYECKOH 3amuThl. OnpeneisTh NOTEHINAI AIEKTPOCTATUYECKOTO MOJISI B JAHHOU
TOYKE I10JIs1 OJJHOTO U HE CKOJIBKUX TOUEYHBIX JIEKTPUUECKUX 3apsI0B, TOTEHIIUAIBHYIO
SHEPTHIO0 AIEKTPUUECKOTO 3aps/ia U CUCTEMBI AIEKTPUUYECKUX 3apAI0B, pa3HOCTh MOTEHIIMAJIOB,
paboTy ANIEKTPOCTATUUECKOTO TOJIs, HANPSHKEHUE B KOHKPETHBIX cuTyauusax. CocTaBiaTh
ypaBHEHUS, CBA3BIBAIOLINE HAMPSKEHHOCTD AIIEKTPUUECKOTO MOJISl C PA3HOCTHIO MOTEHIUAJIOB.
BoruncnsaTe, CHOIb3ys COCTaBICHHOE YPAaBHEHHUE, HEU3BECTHbIE BETNUUHBI.

N300paxkaTh S5KBUNIOTEHLIMAIbHBIE TOBEPXHOCTH MEKTpUUeckoro nojs. Pacno3nasare u
BOCITPOM3BOIUTH SKBUIIOTEHI[UAIbHbIE TIOBEPXHOCTH TOJISI TOUEYHOTO 3apsja, CHCTEMBI
TOYEYHBIX 3apsI/I0B, 3aPSKEHHOM MIIOCKOCTH JIBYX (HECKOJIBKUX) MapalieNIbHbIX TNIOCKOCTEH,
m1apa, cepbl, HWINHAPA; OJHOPOAHOTO U HEOAHOPOIHOTO NIEKTPUUECKUX Mojaed. OOBIACHATH
YCTPOMCTBO, MPUHIIUI ACHCTBUS,

MIPAKTUYECKOE 3HAUEHUE KOHAECHCATOPOB. BBIUMCIATE 3HaUEHUS IIEKTPOEMKOCTH I1JI0 CKOTO
KOHJIEHCATOPa, 3apsjia KOHAEHcaTopa, HalpsHKEHUs Ha 0OKJIaIkax KOHJeHcaTopa, HapaMeTpoB
IUIOCKOTO KOHJIEHCATOPA, SHEPTUH NIEKTPUUECKOTO MOJIS 3apsKEHHOI0 KOHAEHCATOPa B
KOHKPETHBIX CUTYalUsIX.

PaccunThiBaTh 00111yI0 EMKOCTH CUCTEMBI KOHAEHCaTOpoB. Haxoaute B IHTEpHETE M
JIOTIOJIHUTEIBHOM JIuTepaType HHPOPMALIMIO 00 OTKPBITUH JIEKTPOHA, HCTOPUU U3YyUECHUS
JIEKTPUUYECKUX SIBICHUH. ['OTOBUTH Npe3eHTalluU U COOOLIEHUSI [I0 U3YYEHHBIM TEMaM
(BO3MOKHBIE TEMbI IPEACTaBICHbI B ydeOHHKE.




3aKoHbl HOCHLOAHHO20
mokKa

ITocTossHHBIN
AIEKTPUYECKUN TOK.
DNeKTpOoABUKYIIas
cmita. 3akoH OMma myist
MOJIHOM ICTIH.

JlabopaTopnasi pabora
Ne7

«Hanpsxenne npu
MOCJIEI0BATEILHOM
BKJTFOYCHUH JTAMTIOYKH H
pe3ucTopa He PaBHO
CyMMe€ HamnpsKEHUM Ha
JIAMIIOYKE U PEe3UCTOpe-
MIPOBEpKa TUIOTE3

JlaGoparopHas padora
Ne8 «M3mepenne DJ1C
HCTOYHUKA TOKA U -
BHYTPEHHETO
COTPOTHUBIICHUS
HCTOYHUKA TOKA) -
MpsIMbIE ¥ KOCBEHHBIE
WU3MepeHusl U3MEpEeHHE

JlaBatb omnpeeseHne NOHATUI: IEKTPUYECKUI TOK, CHJIa TOKA, BOJIbT-aMIIepHas
XapaKTEPUCTHKA, HJIEKTPUUECKOE COMPOTUBJICHUE, CTOPOHHUE CUJIBI, SJIEKTPOIBIKYIIIAs CHIIA.
[lepeunciars ycaoBuUs CyIIECTBOBAHUS AIEKTPUUECKOTO TOKa. Pacrio3HaBath U BOCIIPOU3BOIUTH
SIBJICHUE DJIEKTPUUYECKOTO TOKA, IEHCTBUS SJIEKTPUIECKOTO TOKA B TPOBOIHUKE. OOBACHATD
MEXaHHU3M SIBJICHUI HA OCHOBAaHWU 3HAHUM O cTpoeHMH BemiecTBa. Co31aBaTh KOMIbIOTEPHBIE
MOJIEJIH IIEKTPUIECKOTO ToKa. [1osib30BaThCsl aMIiepMeTpoM, BOJIBTMETPOM, OMMETPOM:
YYUTBIBATh 0COOCHHOCTH M3MEPEHUSI KOHKPETHBIM MPUOOPOM U TIPaBUJIA IMOAKITIOYCHHS B
ANEKTPUUECKYIO 11enb. MccaenoBaTh IKCIIEpUMEHTATBHO 3aBUCUMOCTD CUJTBI TOKA B IIPOBOJHUKE
OT HAMPSDKEHUSI ¥ OT COMPOTHUBJICHUS TPOBOIHUKA. CTPOUTH rpaduK BOJIBT-aMIIEPHOM
XapaKTEPUCTHKHU.

®dopmynupoBath 3ak0H OMa ISl yJacTKa IeMH, YCIOBUS €ro MpuMeHUMOCTU. COCTaBIATh
ypaBHEHUE, OMKCHIBarOIIee 3ak0H OMa ISl y9acTKa 1ETH, B KOHKPETHBIX CUTYaIHsX.
BrruncisaTe, HCNIONIB3ys COCTABIIEHHOE YPaBHEHHE, HEM3BECTHBIC 3HAUCHUSI BEJIMUMH.
PaccuntheiBath 00111€€ COMPOTUBIICHUE YUacTKa 1€MW MIPH MOCTIEA0BATEIILHOM U MTapaJIeIbHOM
COCTMHEHUSX MPOBOJHUKOB, TIPH CMEIIAHHOM COCTMHEHUH MPOBOHUKOB. BBITIOHATH pacy&Th
CHJI TOKOB M HAMPSDKEHUH B PA3JIMYHBIX (B TOM YHCIIE B CIOMKHBIX) DJIEKTPUICCKUX IICTISIX.
dopMymHpoOBaTh M UCTIOIB30BaTh 3aK0H JIkoymsi-Jlenna. Onpenensite paboTy ¥ MOIIHOCTh
3IEKTPUYECKOTO TOKA, KOJIMYECTBO TEIJIOTHI, BBIICISAIOMIEHCS B IPOBOJHUKE C TOKOM, IIPH
3a/IaHHBIX TApaMeTpax.

®opmynupoBaTh 3aKk0H OMa JJ1s1 MOJTHOW LETH, YCIOBUS €r0 NpUMEHUMOCTH. COCTaBIISTh
ypaBHEHME, BhIpaxkaroliee 3akoH OMa Jij1s1 MOJTHOM 1ENH, B KOHKPETHBIX CUTyalusx. Pac-
CUUTBIBAaTh, UCIOJIb3YSl COCTaBICHHOE YPABHEHUE, HEU3BECTHBIE BEIMUMHBI. I3MepsATh 3HaueHue
ANEKTPOIBHXKYIIEH CUIIbI, HAIPSDKEHUE M CUITY TOKA HAa Y4aCTKE LENHU ¢ TOMOIIBIO BOJIBTMETPA,
amrepMerpa 1 Hu(POBBIX JaTYNKOB HAMPsDKEHUS U ciibl Toka. CoOmtoAaTh npaBuia TEXHUKH
0€30MacHOCTH NP paboTe C UICTOYHUKAMH TOKA.

PaGorate B mape, rpyIine npu BbIIOJHEHUH MPaKTUYeCKUX 3aganuii. HaxoauTs B ntureparype u
NuTepnere nHbopManuio o CBsI3U AEKTPOMArHUTHOTO B3aUMOJICHCTBHS ¢ XUMHUYECKUMHU
peaxiusaMu U OMOJIOTUYECKUMU TpoIieccaMu, 00 UCTIONB30BAHUU AIEKTPUUECKUX SIBJICHUIMA
YKUBBIMU OpraHU3MaMu U T. [I.

['0TOBUTH Mpe3eHTalN U COOOIICHUS [0 U3YYEHHBIM TeMaM (BO3MOYKHBIE TEMbI MPECTABICHBI
B yueOHUKe). BBITIOIHATE JOMOJHUTENBHBIE HCCIIEI0BATENBCKUE PA0OTHI 10 U3yYECHHBIM TEMaM
(BO3MOKHBIE TEMBI MPEICTABICHBI B yueOHMKe U B pasfene «Conepkanue Kypca GU3NKm»
JAHHOM MPOTrPAMMBI.
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dnexmpuueckuii mox 6
Pa3nuuHbIX cpedax

DNEeKTPUUYECKUM TOK B

MIPOBOIHUKAX,
AJEKTPOJIUTAX,
MOJIYTTPOBOAHHUKAX, Ta3ax
U BaKyyMe.
CBepXIpoOBOAUMOCTb.
KonrpoabHasa pabora
Ne 3 o TeMe:
«ONEKTPOIMHAMUKAY

OOBSCHATH TEOPHIO MPOBOAUMOCTH p-h nepexoa. Ilepeunciiate OCHOBHBIE CBOMCTBA P -1 -
repexoja.

[IpuBoAMTE IpUMEPHI UCIOJIB30BAHUS IOy IPOBOAHUKOBBIX MPUOOPOB. OOBICHIATH MEXaHU3M
o0Opa3zoBaHusi CBOOOIHBIX 3apsAI0B B PACTBOPAX U paciijiaBax 3J1eKTposuToB. ONHCHIBATH
3aBUCHUMOCTb COIPOTUBIIEHUS 3JEKTPOIUTOB OT TeMIEpaTyphl. TeoOpeTHuecky Ha OCHOBaHUU
3HaHMUM O CTPOEHUU BEIIECTBA MIPEICKa3bIBATh X0 Mpoliecca eKTpoansa. [IpuBoauts npumepsl
¥ BOCIIPOU3BOJIUTH (PU3HUECKHE SKCIIEPUMEHTHI, TIOITBEPKIAIOIIHNE BhIICIIEHUE HA SJIEKTPOIaX
BEILECTBA IPU MPOXOXKACHUHU JIEKTPUUECKOTO TOKa Yepe3 dIEKTPOIIUT.

YTOUHATH I'paHULBl IPUMEHUMOCTH 3aKoHa OMa JJ1s1 OIMCAHUS TPOXOKIACHUSI AINEKTPUUECKOTO
TOKa 4epe3 AEeKTPOJIUThL. [IpUMeHsTh 3HaHUS O CTPOEHUU BEIIECTBA [yl OMMCAHUS SBJICHUS
JJIEKTPOJIN3A.

CocraBiiTh ypaBHEHHUE, ONKCHIBAIOIIEE 3aKOH AekTposnn3a Dapanes, A1 KOHKPETHBIX
CUTyaluil. BeIUUCIIATH, HCIOB3YS COCTABIEHHOE YypaBHEHUE, HEU3BECTHBIE 3HAUCHUSI BEJTUUYHH.
[IpuBoAUTE MpUMEPHI UCIIOJIB30BAHUS AEKTPoInTa. OOBICHITH MEXaHU3M 00pa30BaHUs
CBOOOJHBIX 3apsA/I0B B razax. [I[puMeHsTh 3HaHUS O CTPOEHUH BEIleCTBA JJIsl ONMCAHUS SBJICHUM
CaMOCTOSITEIBHOTO M HECAMOCTOSATEIBHOTO pa3psiioB. IlepeduncnsaTe OCHOBHBIE CBOICTBA U
obnactu npuMeHeHus maa3Mbl. Pabotate B mape, rpyIie npy BBIIOJHEHUH HCCIIeI0BAaTEIbCKUX
paloT, IpU OCYLIECTBICHUH TEOPETUYECKUX NTpeJIcKa3aHuil. [ 0TOBUTH npe3eHTanuu u
COOOLIEHHS IO U3YYEHHBIM TeMaM (BO3MOKHbBIE TEMBI IIPEJICTABIICHbI B yUCOHUKE.
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11 KJIACC

Conepxxanue IKos1-BO OcHOBHBIC BUBI JCSITSILHOCTH 00YUJAIONTUXCS OCHOBHBIE BUJIBI
4acoB BOCIIUTATEJIbHOU pabOThI
Pa3zngesansl nporpamMmMbl TeMbl, BXOASAIIHUE B TAHHBIH
pasaea
DJIeKTPOAMHAMHUKA Maznumnoe none 6 JaBathb ornpeesieHrue MOHATUNA: MAarHUTHOE TOJIe, UHIYKIUS 1,2,3,6,7,8

( mpoposkenne)- 41 u

WNHyK1ys MaraiuTHOTO TIOJISL.
JlelicTBME€ MarHUTHOTO TOJISI HA
MIPOBOJIHUK C TOKOM M JIBHKYIIYIOCS
3apshkeHHyro yactuny. Cuna Ammnepa
u cwia JlopeHua. MarHUTHBIN MOTOK.
[IpaBuio JIenna.MaruutHeie
CBONCTBA BEILIECTBA.

MarHuTHOTO MOJIsl, BUXPEBOE MoJie, cuiia AMrepa, cuia JlopeHua,
(deppo MarHeTHK, 10MeH, Temieparypa Kiopu, MmaruutHas
IIPOHUIIAEMOCTh BELIECTBA.

JlaBaTh omnpeneneHre eqUHULBI MHAYKIIUA MarHUTHOTO MOJIS.
[Tepeuncnary OCHOBHBIE CBOMCTBA MarHUTHOTO nouis. M300paxaTh
MarHUTHbIE JIMHUU MOCTOSIHHOTO MarHuTa, MpsiMOro MpOBOJHUKA C
TOKOM, KaTylIku ¢ TokoM. HaGmronaTe B3auMoAeiicTBHE KaTyIIKU C
TOKOM M MarHUTa, MarHUTHOM CTPEJIKK U MTPOBOJAHUKA C TOKOM,
JefiCTBHE MarHUTHOTO TMOJIS Ha JABMKYILIYIOCS 3apsDKEHHYIO
yactuily. DopMyInpoBaTh 3aKOH AMIepa, Ha3bIBaTh

TpaHuLbl €ro NpUMEeHUMOCTU. ONpeaensaTh HanpaBJIeHUE JTUHUAN
MHAYKLIHAYA MarHUTHOTO TOJIS C IOMOIIBIO MTpaBuiia OypaBunKa,
HaIpaBJIeHUE BEKTOPOB CUJIbI AMIiepa u cuiibl JIopeHiia ¢
MMOMOUIBIO TTpaBUIIa JIEBOM pyKU. [IpruMeHsTh 3aK0H AMmIiepa u
dbopMyny Ui BEIYUCIIEHUS cuiibl JIopeHLia mpu peleHuy 3a1ay.
OOBACHATH NMPUHIKI PaObOTHI HUKIOTPOHA U Macc CreKTporpada.
[lepednciaATh TUIBI BEIECTB [0 MArHUTHBIM CBOWCTBAM, HA3bIBaTh
CBOICTBa Jua-, napa- u peppomMarueTukoB. M3mepars cuiy
B3aUMOJICHCTBUS KATYIIKM C TOKOM U MarHura.

HccenenoBaTh MarHUTHbIE CBOMCTBA TEJ1, U3TOTOBJIEHHBIX U3 Pa3HBIX
MaTepHuaoB.

PaGoTtate B mape npu BBIOJIHEHUH MPAKTUYECKUX 3a/IaHUH, B TIape
U TpyIIe Ipu pemieHnu 3a1ad. OObACHATh TPUHIIUI JEHCTBUS
JIEKTPOU3MEPHUTEIBHBIX TPUOOPOB, FIPOMKOTOBOPUTEIIS U
anekTpoasurarens. Haxonutes B nuteparype u MHTepHeTe
uH(popMaIrio o BKiIaae Ammepa, JIopeHiia B u3yueHre MarHUTHOTO
noJisi, pycckoro ¢usuka CrosieToBa B MCCIEJOBaHUE MarHUTHBIX
CBOMCTB (heppOMarHeTHKOB, O IPUMEHEHUHN 3aKOHa AMmIepa,
MPaKTUYECKOM HCIIOIb30BAHUU JIEUCTBUSI MArHUTHOTO TOJISI HA




JBIDKYILIUICS 3apsij, 00 YCKOPUTEISAX AJIEMEHTAPHBIX YaCTHIL, O
BKJIAJIC POCCUMCKUX YYEHBIX B CO3/IaHUE YCKOPUTEIIEH
3JIEMEHTApHBIX YacTHUll, B TOM ymciie B OObeJMHEHHOM UHCTUTYTE
anepHbix uccnenosanuii (OUAN) B r. JlyOHe 1 Ha aHAPOHHOM
kosaiinepe B LIEPHe; 06 ncnons3oBannn eppoMarHeTHKOB, O
MarHMTHOM I10J1€ 3eMIIH.

l'oToBHTH MIpe3eHTaMU U COOOIICHHS IO U3 YICHHBIM TeMaM
(BO3MOYKHBIE TEMBI ITPE/ICTAB JIEHbI B YUeOHUKE.)

dnexmpomaznumnas uHOyKyus

3aKoH 3JE€KTPOMarHUTHOM

WHIYKIUU. DJIEKTPOMarHUTHOE TOJIE.

[IepemenHslit TOK. SIBIIeHNE
caMOMHIyKIIMHU. UHIYKTUBHOCTB.
OHepeus 21eKmpoMaHUMHO20 NOJA.
DNeKTpOMarHUTHbIE KOJIeOaHHUS.
KonebarenbHblit KOHTYP.

JlaGoparopHasi padora Nel
«HaOmronenue siieHus
AIIEKTPOMArHUTHOW WHIYKITUH -
HaOJII0ICHUE SBIICHUI

JlaBatb onpeneneHne MOHATUI: ABJICHHUE dJIEKTPOMarHUTHOU
WHIYKIIUU, MarHUTHBIA OTOK, D/]C UHIYKIINN, UHIYKTUBHOCTb,
camouHaykius, JC caMOMHIYKIIUH.

Pacnio3naBatb, BOCIIpOU3BOIUTH, HAOTIOIATH SIBJICHHE
AJIEKTPOMArHUTHOW WHYKITUH, TTIOKA3bIBaTh IPUUNHHO-
CJIEICTBEHHBIE CBSI3U NMpuU HabmtofeHun spienus. Habmonates u
AQHAJIM3UPOBATH HKCIIEPUMEHTBHI, IEMOHCTPUPYIOIIHE ITPABUIIO
Jlenna.

®opmynupoBaTh npaBmwio JIeHia, 3aKk0H 3JIEeKTPOMarHUTHOM
WHIYKIUY, HAa3bIBATh IPaHULIbI €r0 NpuMeHNUMOocTH. MccnenoBars
SBJICHUE 3JIEKTPOMAarHUTHON MHIYKLIUH.

[lepeuncnaTh ycnoBus, Py KOTOPBIX BOBHUKAET UHAYKIIMOHHBIN
TOK B 3aMKHYTOM KOHTYp€, KaTymke. OnpeaensiTe poJib KeJIe3HOro
ceplieuHUKa B KaTymike. M300paxars rpaduuecku BHEIIHEE U
WHIYKIIMOHHOE MarHUTHbIE N0JIA. ONpeaenaTh HalpaBJIeHUE
WHAYKIHOHHOTO TOKa B KOHKPETHON cutyauuu. OObSICHSTD
BO3HMKHOBEHHE BUXPEBOTO AIEKTPUUECKOTO MOJIS U
3JEKTPOMArHUTHOIO 1oJjsi. OnMChIBaTh NIPOLECC BOSHUKHOBEHUS
OJIC unayKIMM B ABMXKYIIMXCS IpoBOoHUKaX. IIpencraBisars
TporeHepatopa MukpodoHna. Pabotarts B mape u rpyie npu
BBITIOJIHEHUH MPAKTUYECKUX 3aJaHUH, TUIAHUPOBATH SKCIIEPUMEHT.
[lepeuncnaTh npuMepbl UCIOJIb30BaHUS SBJICHUS
3JEKTPOMArHUTHOM MHAYKIMU. Pacno3HaBaTh, BOCIPOU3BOIUTb,
HAOI0AaTh SIBJICHHE CAMOWH/IYKIUH, IIOKA3bIBATh IPU YNHHO-
CJIEJICTBEHHBIE CBS3U MPHU HAOIIOACHUU sABIeHUSI. DOpMyTUPOBAThH
3aKOH CAaMOMHAYKIIMH, HA3bIBATh IPAHUILIBI €I0 TPUMEHUMOCTH.
IIpoBOINUTH aHANIOTHIO MEXKy CAMOUHIYKIIMEN U HUHEPTHOCTHIO.
Ornpenenars 3aBUCUMOCTb UHYKTUBHOCTU KATYIIKU OT €€ JAJUHBI U
TJIOIIA I BUTKOB.
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OnpenensaTb B KOHKPETHOM CUTYyalluy 3HaYEHUs: MArHUTHOTO
notoka, 1C unnykiuu,]C MHAYKINHA B ABMKYIIUXCS
npoBoaHukax, 31C caMOMHIYKIIMH, HHIYKTUBHOCTh, SHEPTUIO
AIEKTPOMAarHuTHOTO noJist. Haxoauts B sinreparype u HTEpHETE
uHpOpMaIKio 00 UCTOPUH OTKPBITHS SBJICHHUS dJIEKTPOMArHUTHOM
MHAYKLUH, O BKJIAJIe B U3yYEHHUE 3TOTO SBJICHUS POCCUNCKOTO
¢dusmka 3. X. JIeHia, o 60pr0e ¢ IPOSBICHUSIMH ICKTPOMAarHUTHO M
MHAYKLUUU U €€ UCTIOJIb30BaHUU B IPOMBILITIEHHOCTH. ['0TOBUTH
IPE3EHTALMH U COOOIIEHUS TI0 U3YYEHHBIM TeMaM (BO3MOXKHBIE
TEMBbI IPEJCTABJIEHBI B YUCOHHKE).

3ﬂekmpomaznumnble Ko1iebanus.

DNeKTpOMarHUTHBIE KOJIeOaHUsI.
KonebartenbHbIil KOHTYP.

KonTpoabHasi padora Nel
«MarsnuTtHoe noJe.
DneKupoMarHuTHBIE KOJIEOaHUs

JlaBathb omnpeeneHre MOHATHI: KoJieOaHus,

KoJiebaTenbHas CHCTeMa, MEXaHUYeCKHe KOJIeOaHmsI,
rapMOHHYECKHE KoyiebaHusi, CBOOOHBIE KOJIeOaHus, 3aTyXaloIne
KoJIeOaHMs BEIHYXKJICHHBIE KOJIEOaHUs, PE30HAHC, CMEIICHHE,
aMITTUTY/1a, IEPHO/I, YacTOTa, COOCTBEHHAsS 4acToTa, ¢aza.
HasbiBath ycioBus BO3HUKHOBEHUS Kojiebanuid. [IpuBouTh
pUMEPHI KoJieOaTeIbHBIX crucTeM. OTIHCHIBATH MOJICIH
CIPYKHUHHBIA MasTHUK» «MAaTEeMaTHYECKUN MasSTHUK.
[Tepeuncnarh BUIBI KOJEOATEIBHOTO IBIYKEHUS, UX CBOMCTBA.
Pacnio3naBath, BOCIIpOU3BOANTH, HAOIIOATh TAPMOHUYECKHE
KoJieOaHus1, CBOOOTHBIE KOJIeOaHus, 3aTyXaroIIie KojaeOanus,
BBIHYKJICHHBIE KOJIcOaHMsI, pE30HAHC.

[TepeuncnaTh ciocoObI MOTYYCHHS CBOOOTHBIX U BBIHYKICHHBIX
MEXaHHYECKUX KOJICOaHHIA.

CocTaBisITh YpaBHEHHUE MEXaHUYECKUX KOJICOAHUM, 3aITUChIBATh €TI0
pemenue. OnpenensaTs M0 YpaBHEHUIO KOJIe0aTeIbHOTO ABMKCHUS
napameTpbl KoJeOaHui.

[IpencraBisTh rpaduueck 3aBUCUMOCTD CMEILICHHUS, CKOPOCTH H
YCKOpPEHUS OT BPEMEHH MPHU KOJICOaHHUSIX MAaTEMaTUYECKOTO U
NPYKHHHOTO MasiTHUKOB. Onpenensats no rpaduky xa-
PaKTEPUCTUKU KOJICOAHUN: aMIUTUTY 1y, IEPUO]] M YaCTOTY.
N306paxaTs rpaguuecku 3aBUCUMOCTD aMILIATY/IbI BBIHYXICHHBIX
KOJe0aHUM OT YacTOTHI BBIHYKJAIOIIECH CUITBl. AHAIU3UPOBATH
M3MEHEHHUE JaHHOTO rpaduKa IpU U3MEHEHUH TPEHUS B CUCTEME.
BbIyncnsaTh B KOHKPETHBIX CUTYAIUSAX 3HAUCHUS [IepHoIa
KoJIe0aHU MaTeMaTUYECKOTO U MPYKHHHOTO MasTHUKA, YHEPTHH
MasiTHUKA. OOBSICHATH MIPEBPAICHHS SHEPTUU TPU KOJIeOaHUSIX
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MaTEMaTHYECKOI0 MasiTHUKA U Irpy3a a npyxune. Mccienosars
3aBHCHUMOCTH TepHo/a KoieOaHni MaTeMaTHUYECKOT0 MasiTHUKA OT
€r0 JUTMHBI, MacChl U aMIUTUTYAbI KOJICOaHMA.

HccnenoBaTh 3aBUCUMOCTD IEPHOJIa KOJIEOAHUM Tpy3a HA IPYKUHE
OT MacChl rpy3a XECTKOCTH NPy XHUHbBI. PaboTaTh B mape u rpyrie
IPY PEUICHNH 33/1a4 U BHITIOJIHEHUH MPAKTUYCCKUX 3a/IaHHH,
UCCJIEIOBaHU, IUIaHUPOBATh dKCIIEpUMEHT. Bectu auckyccuio Ha
Ttemy «PoJb pe3oHaHCa B TEXHUKE H OBITYY.

Haxoauts B muteparype u aTepuere nndopmaruio oo
MCIIOJIb30BAaHUU MEXaHMYECKHUX Kosie0aHuil B mpubopax
reoJIOTOpa3BeIKM, Yacax, IpyruxX yCTpoucTBax.

JlaBaTh ornpeneneHe MOHATHI: 3JeKTPOMarHUTHbIE KOJeOaHus,
K0J1e0aTeIbHBIN KOHTYpP, CBOOOHBIE 3JIEKTPOMAarHUTHBIE
KoJieOaHusl, aBTOKOJIe0aTeIbHAsI CHCTEMa, BBIHYKICHHBIE
AJIEKTPOMArHUTHBIE KOJIEOAHMS, TEPEMEHHBIH ANEKTPHUECKIH TOK,
aKTHBHOE COMPOTHBIICHNE, HHIYKTUBHOE COTIPOTUBIICHUE,
€MKOCTHOE COTIPOTHUBIICHHUE, TTIOJTHOE CONPOTUBIICHHUE LIETIN
IIEPEMEHHOT0 TOKa, IEHCTBYIOIIEE 3HAUCHUE CHIIbI TOKA
JeWCTBYIONIEE 3HAUCHUE HAPsKEHUs, TpaHCPOopMaTop,
Kod(uimeHT TpanchopMaIum.

N3o0paxkaTh cxeMy Koj1e0aTeIbHOTO KOHTYpa U ONTUCHIBATH
IPUHLUI €r0 PabOTHI.

Pacno3HaBaTh, BOCIIPOU3BOIUTh, HAOIIOIATh CBOOOAHBIE
JIEKTPOMArHUTHBIE KOJICOAHUS BBIHY)K/ICHHbIE 3JIEKTPOMATrHUTHBIE
KOJIe0aHUsl, PE30HAHC B LIETIN IIEPEMEHHOTO TOKa.

AHanmu3nupoBaTh NPEBPALLIECHUS SHEPTUH B K0J1e0aTeIbHOM KOHTYpe
IPY 3JIEKTPOMAarHUTHBIX

kosiebanusx. [IpencraBisats B BUje rpaukoB 3aBUCUMOCTb
JIEKTPUUYECKOTO 3apsi/ia, CUJIbl TOKA M HAIIPSDKEHHs OT BPEMEHU NPU
CBOOO/IHBIX JIEKTPOMArHUTHBIX KojeOaHusX. OnpenensTs 1o
rpauky KoneGaHui XapaKTepUCTUKU: aMIUIUTYAY, IepUO U
yactoTy. [IpoBOANTE aHATOTHIO MEX]Ty MEXaHHUUECKUU U
JIEKTPOMArHUTHBIMU KOJIeOaHUSIMH, 3aIIMChIBATh (POPMYITY
Tomcona.

Boraucnares ¢ nomouipio Gpopmyssl ToMcoHa epuo U 4acToTy
CBOOO/IHBIX JIEKTPOMArHUTHBIX KosieOaHuid. OnpenensTs nepuo/,
4aCcTOTY, aMIUTUTYAY KoJieOaHUI B KOHKPETHBIX CUTYaIHsIX.




HccnenoBath anmekTpoMarHuTHbIC KosieOanus. [lepedncsth
CBOICTBA aBTOKOJICOAHUH,

aBTOKoJIe0aTeNnbHOM cucteMsl. [IpuBOIUTEL pUMeEpbI
aBTOKOJIE0ATEIbHBIX CHCTEM, HCIIOJIB30BAHNS aBTOKOJICOAHUH.
OOBACHATH NPUHLIMII [TOJIYYEHUSI IEPEMEHHOTOKA, YCTPOUCTBO
reHepaTopa NepeMeHHOro ToKa. 3a3bIBaTh 0COOCHHOCTH
NEPEMEHHOTO JIEKTPUIECKOTO TOKA HA yIaCTKE HEMH C
pesuctopom. HazbiBaTh 0COOEHHOCTH MTEPEMEHHOTO
ANEKTPUYECKOTO TOKA HA YYAaCTKE LIEMHU C KOHAEHCATOPOM.
Ha3piBaTh 0COOCHHOCTH MEPEMEHHOTO AIEKTPUISCKOTO TOKA Ha
yYacTKe e C KaTYIIKOW HHIYKTHBHOCTH. 3aMMChIBaTh 3aKkoH OMa
JUTS TIeTTA TIEPEMEHHOTO ToKa. HaXxouTh 3HAUEHUS CHITBI TOKA,
HANPSDKEHUS, aKTUBHOTO CONIPOTHUBIICHUS, WHTYKTHBHOTO
COTIPOTHBIICHUS, EMKOCTHOTO COITPOTUBIICHHSI, TTOJTHOTO
COTIPOTHBJICHUS IIETTH IIEPEMEHHOTO TOKA B KOHKPETHBIX
CUTYaITUAX. BEIYHCIIATE 3HAYCHUS MOIITHOCTH, BBIJICIISIONICHCS B
IIETU TICPEMEHHOTO TOKA, JICHCTBYIOIINE 3HAUCHUS TOKA U
HanpspkeHus. Ha3piBaTh yclioBHsS BOSHUKHOBEHHUS pe30HAHCA B
[eNH NepeMeHHOoro Toka. OMMUChIBaTh YCTPONUCTBO, IPUHIIMIT
JIEHCTBUSI ¥ IPUMEHEHHE TpaHchopmaTopa. Berauciars
Kod(urmeHT TpanchopManuy B KOHKPETHBIX CUTYaIHSIX.
Haxoauts B nmutepatype u MHTepHEeTe HH(OPMALIHIO O MOTYYECHUH,
nepegade U UCHOIb30BaHUU MIEPEMEHHOT0 TOKa, 00 UCTOPUU
CO3JIaHMsI U IPUMEHEHUHU TPaHC(HOPMATOPOB, UCIIOJIb30BAHUU
pe30oHaHca B LIENU ePEeMEHHOro TOKa U 0 00pbrOe ¢ HUM, ycrexax u
npoOieMax 371eKTposHepreTUKU. COCTaBIATh CXEMBI
npeobpaszoBanus sHeprun Ha TOL[ u I'DC, a Takxke cxemy nepenadyu
U TIOTPeOICHUS SIIEKTPOIHEPTUH, Ha3bIBATH OCHOBHBIX
notpedureneit anexTposHepruu. [lepedncnasTe NPUUIUHBI TIOTEPD
SHEPTUU U BO3MOXXHOCTH JJISl TIOBBIIICHHUS

3¢ deKkTUBHOCTH €€ UCTIONIb30BaHus. BecTu AUCKYCCHUIO 0 Mob3e U
BpE/ie AIEKTPOCTAHIINMA, apTyMEHTHPOBATH CBOIO TIO3UIINIO, YMETh
BBICJIYIIUBATh MHEHUE JIPYTUX YYACTHUKOB.

['OTOBUTH MPE3EHTAIMH U COOOIIEHHUS IO U3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI MTPE/ICTABIICHBI B yUeOHUKE).

3fzel<mpomazuumuble 60JIHbL.

OHpCI{CHeHI/IG TOHSTHM: QJICKTPOMAIrHUTHOC IIOJIC, BUXPCBOC
QJICKTPUYCCKOC MOJIC, DJICKTPOMAI'HUTHBIC BOJIHBI, CKOPOCTH BOJIHBI,
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ONEeKTPOMAarHUTHBIE BOJIHBI.
Jlnana3oHbl AJIEKTPOMArHUTHBIX
M3JIy4EHUH U UX NIPAKTHYECKOE
IIPUMEHEHHE.

KonTpoabnas padora Ne 3 o teme:

«DNEKTPOIMHAMHKAY

JUTMHA BOJIHBI, (Da3a BOJIHBI, BOJTHOBAs! IOBEPXHOCTH, (DPOHT BOJIHBI,
Jy4, TUIOTHOCTh NOTOKA M3JIy4eHHUs, TOUCUHBI HCTOUHUK
U3JTY4CHUSs], OTPaXKECHHE, IPETIOMIICHHE, TIOTJIOLICHNE,
uHTEepPepeHIHs, TUPPaKIH, TOTEPEIYHOCTD, MOSPU3AIUSI
AIIEKTPOMATHUTHBIX BOJIH, PAJIMOCBSI3b, PAIUOIOKAIUS, aMILIH-
TyJIHAs MOAYJISIUS, IeTeKTupoBaHue. OOBACHATH B3aMOCBSI3b
NEPEMEHHBIX MIEKTPUIECKOTO U MarHUTHOTO ToJIel. PrcoBaTh
CXEMY pacnpOCTpPaHEHHUsI JIEKTPOMArHUTHOM BOJIHEI. [lepeuncnsate
CBOWCTBA M XapaKTEPUCTUKH AIIEKTPOMATHUTHBIX BOJIH. OOMEHATH
IPOIIECCHI B OTKPBITOM KOJIEOATEIbHOM KOHTYpPE, TPUHIIUTI
U3JTYYCHUS M MHTET Al dJICKTPOMAarHUTHBIX BOJH. Pacmo3HaBaTh,
HaOJIFO/IaTh 3JIEKTPOMArHUTHBIE BOJIHBI, H3IIy4eHHE, TPUEM,
OTpakeHHe, PETOMIICHHUE, TIOTJIONIEHIE, MHTEPPEPEHIINIO,
TA(PAKITUIO U TTOJIIPH3AIHIO JIEKTPOMArHUTHBIX BOJIH. BraucisiTh
B KOHKPETHBIX CUTYaIUsIX 3HAUCHUS XapaKTEePUCTHK BOJIH:
CKOPOCTH, YaCTOTHI, [UTMHBI BOJIHBI, Pa3HOCTH (a3, TITyOuHy
aynuosokanui. CpaBHUBATh MEXaHHUYECKHUE U DIIEKTPOMarHUTHBIE
BOJIHBL. OOBSCHATH MPUHIIUITBI PATMOCBSI3H U TEJICBUICHHSL.
OOBSICHATD MTPUHIIMITEI OCYIIECTBICHUS POLIECCOB MOTYIIALIUH U
JeTeKTHpoBaHusL. 1300paskaTh NPUHINIHAIBHBIE CXEMBI
paguonepenaTyrka u paauonpuéManka. OCymecTBIsATh
paguonepenady u paguonpuémM. OOBSICHATH MPUHIMIIBI TIEpeJaydH
M300paKEHHs TeJIeNePeJaTIMKOM U TIPUHIUIIBI, U H300paKeHUs
TEJICBU30POM.

. Ha3pIBaTh 1 onmCHIBaTh COBPEMEHHBIEC CPEACTBA CBSA3U. Briiensars
poxb A. C. [lonoBa B M3y4eHHH SJIEKTPOMArHUTHBIX BOJIH U
CO3/1aHUM pasuocBa3u. OTHOCUTBHCS C YBaXKEHUEM K YUEHBIM M UX
OTKpBITUAM. OGOCHOBBIBaTh BaXKHOCTh OTKPBITHS
ANIEKTPOMArHUTHBIX BOJIH JUIS Pa3BUTHS HayKu. Haxoaute B
nauteparype u MHTepHeTe nH(pOpManuio, Mo3BOJISIONIYI0 OTBETUTH
Ha MOCTaBJICHHBIE BOIPOCHI 10 TeMe. PaboTats B mape u rpymme
IpY PELICHNH 3a J1a4 U BBIIIOJHEHUU MPAKTUUECKUX 3aJaHu.
Haxonuts B uteparype u MHTEepHETE HH(pOPMAIIHIO O
BO30Y)XJICHUH, TIepeiadye U UCIOJIb30BAaHUU AIEKTPOMArHUTHBIX
BOJIH, 00 ombITax ['epria v X 3HaYEHUH.

BecTu nuckyccuto o mosb3e ¥ Bpejie UCIOIb30BaHHS YeTOBEKOM
9JIEKTPOMArHUTHBIX BOJIH, apT'yMEHTHPOBATh CBOIO MO3UIMIO, YMETh




BBICJIYIIMBATb MHCHUC APYIUX YHYaCTHUKOB.
T'otoBUTH NMPE3CHTAlUU U COO6IJ_ICHI/ISI IO N3YYCHHBIM TCMaM

Onmuka.

I'eomerpuueckas ontuka. CBETOBBIE
JTy4u. 3aKOH MPEIOMIIEHUSI CBETA.
Ilonnoe snympennee ompaoicenue.
[Tpuzma. @opMyia TOHKOW JIMH3BI.
[Tonyyenue n300pakeHus C
MTOMOIIBIO JIMH3bL. BosHOBBIE
cBoiicTBa cBeTa. CKOpOCTbh CBETA U
MeTo bl ee nu3MepeHus. ucnepcus
ceera. UnTepdepenius ceera.
Korepentnocts. Iudpakums crera.
JudpakiuroHHas peueTka.
[TonepeyHOCTH CBETOBBIX BOJIH.
[Tonspuzanusa ceera. M3nydenue u
cnekTpsl. [lIkana 37eKTpoMarHUTHBIX
BOJIH.

JlaGoparopHas padora
No2.Onpenenenue nokaszarens
MIPETOMIICHHUS CPE/Ibl - KOCBEHHBIS
U3MEpEHHUSI.

JlaGoparopHasi padora
Ne3.M3mepenue HokycHOTO
paccTosiHus cobuparomiei u
pacceuBarolIeil TUH3 - KOCBEHHbIE
H3MEpeHUsl.

JladopaTopHas padora Ne 4,
Omnpenenenue JIMHBI CBETOBOI
BOJIHBI- KOCBEHHbBIE U3MEPEHHUS.

JlaGopatopHasi padota Ne 5.
HaOnronenue BOJIHOBBIX CBOMCTB
cBeta: audpakuus, nHTepdepeHIHs,
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[laBaTp onpenenieHue MOHITUI: CBET, TEOMETPUYECKAsL ONTHKA,
CBETOBOH JIy4, CKOPOCTb CBETA, OTPAKEHHUE CBETA, IIPEIIOMIICHUE
CBETAa, MTOJIHOE OTPAKEHUE CBETA, YrOJI MAJICHHUS, YTOJI OTPAKECHUS,
YTOJI IPEJIOMIIEHUS], OTHOCUTENBHBIN IT0KAa3aTelb IPEIOMIICHHUS,
a0COJIIOTHBIN

[Tokazarens npenoMieHus, TUH3a, POKYCHOE PacCTOSIHUE JINH3HI,
OTNITHYECKAs CUJIa JIMH3BI, TUCTIEPCHUS CBETA, MHTEPPEPEHIINS CBETA,
TUpakiys cBeTa, TUPpaKIMOHHAs PEMIETKA, MOJSIpU3alltsl CBETa,
€CTECTBEHHBIN CBET, MJIOCKOMOISPU30BAHHBIN CBET.

OnuceIBaTh METOJIBI U3MEPEHUS CKOPOCTH cBeTa. [lepeuncnsars
CBOMCTBA CBETOBBIX BOJIH.

PacnioznaBatk, BOCIpOU3BOANUTH, HAOIIOAATH PACIPOCTPAHEHUE
CBETOBBIX BOJIH, OTPAXXEHUE, IPEIIOMIIEHHUE, ITOTJIONICHUE,
JTUCTIEPCHI0, HHTEphEpeHITNI0, TU(PAKIIUIO U TIOJISTPU3AIINIO
CBETOBBIX BOJIH. DOopMylIHpoBaTh NpUHLMII [ FoMrenca, 3aKkOHbI
OTPAKEHHUSI U NIPEJIOMIICHHUS CBETA, TPAHULBI UX IPUMEHUMOCTH.
CTpouTh X011 Ty4ya B MJIOCKOMAPAIEIbHOM MIJIACTUHE, TPEYTOJIbHOMN
MpU3Me, MOBOPOTHOM Ipu3Me, 000padnuBaroIieii mpu3mMe, TOHKOH
naunH3e. CTpouTh H300pakeHre IpeaMeTa B INIOCKOM 3epKale, B
TOHKOU JIMH3E.

[lepeunciaATh BUIBI IUH3, UX OCHOBHBIE XapAaKTEPUCTUKH -
ONTUYECKUH LEHTP, IIaBHas ONTHYecKas 0Cb, (POKYC, ONTHYECKas
cuna. OnpenensiTe B KOHKPETHON CUTYallud 3HAYEHUS yriia
NaJEeHUs, yriia OTPaXKEHUs, yIiia MPeIOMIICHHS], OTHOCUTEIBHOTO
MoKa3ares MPEeJIoOMIIeHHsI, A0COTIOTHOTO MOKA3aTeNsl MPETIOMIICHHUS,
CKOPOCTH CBeTa B cpejie, GOKYCHOTO PACCTOSIHHS, ONTHUYECKOM
CHWJIBI JINH3bI, YBEIHMUCHUS JIMH3BI, IEpHU01a JUPPaKIIMOHHOM
PEIIETKH, MOJIOKEHUS HHTEPPEPEHITMOHHBIX U AUDPAKITUOHHBIX
MaKCUMyMOB 1 MUHUMYMOB.

3anuceiBaTh GOpMYITy TOHKOM JTMH3bI, pACCUUTHIBATH B KOHKPETHBIX
CUTYaIUsX ¢ € TOMOIIbI0 HEM3BECTHBIC BeTHUNHBI. OOBICHITH
MPUHLUIT KOPPEKIUHU 3PEHHUS C TIOMOIIIBIO OUKOB.
DKCIEPUMEHTAIBHO ONMPEAEIIATh IOKA3aTEeNb PETOMIIEHHS CPEIbI,
boKycHOE paccTosiHIE cOOUpArOIIel U paccenBaroIeH JIMH3, [UTUHY
CBETOBOM BOJIHBI C IIOMOIIBIO0 TU(PPAKIIMOHHON PEMIETKH,
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MOJISIpU3aLKs- HAOMIOJCHHE SIBJIICHUI

JlabopaTopHasi padota Ne. 6.
HaGnronenue criekTpoB- HaOMOACHIE
SIBJICHUH.

KonTpoabHnasn padora Ne2
«INEeKTPOMarHUTHbHIE BOJTHBI.
Orntukay

OIICHUBATh MH(DOPMAIIMOHHYIO EMKOCTh KOMIAKT-aucka (CD).
[TepeuncnsaTh 00macTH NpUMEHEHUsI UHTEP(HEPCHIINH CBETA,
TrQpakuy cBeTa, MOJIIpH3auy cBeta. VcciaenoBars 3aBUCUMOCTD
yTJia IPeIOMJIEHUS OT yIila NaJeHus, 3aBUCUMOCTb PACCTOSIHUSI OT
JMH3BI 10 H300paKEeHUS OT PACCTOSHUS OT JIMH3BI JI0 MPEIMETA.
[IpoBepsATh TUMOTE3BI: YTOJ MPETOMIICHUS IPSMO MPOTOPLIUOHATICH
YTI1y MaJIeHUs], TIPU IJIOTHOM CJIO’KEHHUH JIBYX JIMH3 ONTUYECKUE
CUJIBI CKiabpIBatoTcsl. KOHCTpynpoBaTh MOIE€IH TeJaecKona U/uiu
MUKpockora. PaboTaTs B mape u rpymie mpu BhIMOTHEHUN
MPaKTUYECKUX 3aJJaHUM, BBIJIBIYKEHUU THTIOTE3, pa3paboTKe
METOJIOB MPOBEPKH TUTIOTES.

[TInanupoBaTh AEATENHHOCTD IO BHITIOJHEHUIO U BBITIOTHSTh
MCCIIEI0BaHUS 3aBUCUMOCTH MEXK Ty (PH3NYECKUMH BETUINHAMH,
AKCIIEPUMEHTAIIBHYIO MPOBEPKY TUITOTE3HI.

Haxomuts B muteparype u ntepuere nndopmanmio o buorpadusax
. Herotona, X. I'oiirenca, T. FOnra, O. ®penens, 06 nx HaydIHBIX
paboTax, 0 3HAaUEHUHU UX pabOT JUIsl COBPEMEHHON HAYKH.
Bricka3piBaTh CBOE MHEHHE O 3HAYEHUH HAYYHBIX OTKphITUH U
pabot no ontuke U. Herotona, X. ['tolirenca, T. FOnra, O.
®penenst. BocnpuanmaTth, aHAIM3UPOBATh, TepepadaThIBaTh U
NPEIbABIATH HHPOPMAIIHIO B COOTBETCTBUH C MMOCTABIEHHBIMU
3aJjauaMu.

Bb1ensiTe OCHOBHBIE MOJIOKEHUS KOPITYCKYJISPHOM U BOJTHOBOI
TEOpHil CBETa. YUacTBOBAaTh B OOCYKJICHUU ITUX TCOPUH U
COBPEMEHHBIX B3IJIS10B HA MPUPOJTY CBETA.

VYKa3bIBaTh IPaHUIbl IPUMEHUMOCTH F€OMETPHUYECKON ONTHKH.
['0TOBUTH Mpe3eHTAIH U COOOIIEHUS MO0 U3YYEHHBIM TeMaM
(BO3MOYKHBIE TEMBI MIpe/ICTaBJICHbI B yueOHuke) JlaBath
oTpe/ieNieHre TIOHATUI: TETIOBOE U3ITyYeHHE,
ANEKTPOTIOMUHECIICHIINS, KaTOTIOTIOMUHECIICHIINS,
XEMUJTIOMUHECHEHIUS, (POTOTFOMHUHECIICHIINS, CTUIOIIHOM CIIEKTp,
JMHENYaThIM CIIEKTP, MOJIOCATHIN CIEKTpP, CHEKTP MOTJIOLIEHUS,
CIEKTpaJIbHBIN aHAIN3.

['unoTes, pa3paboTKe METOI0B TPOBEPKHU TUIIOTES.

[InanupoBaTh AESATENBHOCTD MO BHIMOJIHEHUIO U BBITIOJIHITh
UCCJIEIOBaHUS 3aBUCUMOCTU MEX Y (PU3NUEeCKUMH BEIUUYUHAMH,
SKCIIEPUMEHTAJIbHYIO IPOBEPKY TMIIOTE3BI.




Haxonuts B mutepatype u MHTepHere nnpopmanmio o Ouorpapusix
. Hetorona, X. I'toiirenca, T. YOnra, O. ®penens, 00 uX HaydHbIX
paboTax, 0 3HaUEHUH UX PAOOT JJIsI COBPEMEHHON HAYKH.
Bricka3biBaTh CBOE MHEHHE O 3HAUEHUU HAYYHBIX OTKPBITUN U
pabot no ontuke U. Hetotona, X. I'toiirenca, T. FOnra, O.
®penens. BocipuHumars, aHaIu3UpoOBaTh, IepepadaTbiBaTh U
NPEIbSBISATH HHOOPMAIMIO B COOTBETCTBUH C ITOCTABICHHBIMU
3aa4aMy. BeIJensaTh OCHOBHBIE MTOJIOKEHUS KOPIYCKYJIIPHOU U
BOJIHOBOI T€OpHUii cBETa. Y4UacTBOBAaTh B 0OCYKJIEHUU ITUX TEOPUI
Y COBPEMEHHBIX B3IUIAJI0B Ha MPUPOIY CBETA. YKa3bIBaTh IPAHUIIBI
NPUMEHUMOCTH FT€OMETPUYECKON ONTUKU. ['OTOBUTH Mpe3eHTalMU U
COOOIIIEHN IO U3 YUEHHBIM TeMaM (BO3MOKHbIE TEMBI
npeJcTaBiIeHbl B yueOHuke) [lepeuncnars BUIbI CIEKTPOB.
Pacno3naBath, BOCIIpOM3BOIUTh, HAOIIOIATh CIJIONIHON CIIEKTP,
JIMHENYaThIN CIIEKTP, MOJIOCATHIN CIEKTP, CIEKTP U3IYYEHUs U
norjouieHus. U306paxaTh, 00bSACHATH U aHAJIM3UPOBATh KPUBYIO
3aBUCHUMOCTH PACIIpe/IeTIeHNsI SHEPTUHU B CIIEKTpe aOCOTIOTHO
yépHOro Teina. [lepedncnaTs BUABI SIEKTPOMATHUTHBIX U3JIy4EHUH,
UX NCTOYHHKH, CBOMCTBA, MPUMEHEHHE. MCIIOIb30BaTh KAy
JJIEKTPOMAarHUTHBIX BOJIH. CpaBHMBATh CBOWCTBA MIIEKTPOMATHUT-
HBIX BOJIH Pa3HBIX IUAIIO30HOB.

OcHOBBI crienMAJLHOM
TE€OPUH OTHOCUTEJIHLHOCTH
-3 q.

Inemenmuvr CTO

NHBapraHTHOCTHh MOJYJISI CKOPOCTH
cBera B BakyyMe. [IpuHmmmn
OTHOCHTEIBHOCTH ODUHIITEIHA.
CBs13b MacChl ¥ SHEPTUH CBOOOTHOM
YaCTHUIIbl. DHEPIUs MOKOSI.

JlaBatb onpeneneHue NOHATUN: COOBITHE, TIOCTYJIAT, COOCTBEHHAS
MHeplHalbHas CUCTEMa 0TCYETa, COOCTBEHHOE BpeMsl, COOCTBEHHas
JUIMHA TeJa, Macca MOKOs, UHBApUAHT, SHeprus Nokos. OOBIACHATH
IPOTUBOPEUUS MEX/Ty KJIACCUYECKONH MEXaHUKON U
3JIeKTpoIMHaMuKo MakcBesuia u mpuuuHsl nosisaenus CTO.
®opmynuposats nocryiaarsl CTO.

®opmynupoBaTh BbIBOBI U3 ocTynatoB CTO u 00bACHATH
pensTUBUCTCKUE 3P (EKTHI COKpaILIeHHs pa3MEPOB Tella U 3aMe]lie-
HUS BPEMEHH MEX]Ty IBYMS COOBITUSIMU C TOUKH 3pEHHS
JBIDKYILEHCS CUCTEMbI 0TCUéTa. AHATM3UPOBATh (HOPMYITY
PENATUBUCTCKOIO 3aKOHA CII0KEHMsI ckopocTel. [IpoBoauTh
MBICJIEHHBIE DKCIIEPUMEHTBI, oATBepk Aatroniue noctynarsl CTO u
ux cienctsusd. Haxoquts B KOHKPETHOM CUTYyalluu 3HAYEHUS
ckopocreit Ten B CTO, MHTEpBAJIOB BPEMEHHU MEX1y COOBITHUSAMU,
JUIMHY T€J1a, SHEPTUIO NTOKOS YaCTUL[bl, TIOJHYIO SHEPTUIO YaCTHIIBI,
PENATUBUCTCKUM UMITYJIC YaCTUIBL.
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3anuchIBaTh BRIPAKEHUE JUISl SHEPTUU ITOKOS U MOJIHON SHEPTUU
yactull. M3marate cyTh NPUHIIMIIA COOTBETCTBUS.

Haxonuts B uteparype u MHTEepHETE HHMOPMAIIHIO O TEOPHH
a¢upa, 00 IKCIEpUMEHTaX, KOTOpbIe MpuBeiH K co3aanuto CTO, 06
OTHOCUTEJIbHOCTH PACCTOSIHUN U MPOMEKYTKOB BPEMEHH, O
onorpadum A. DiiHIITeliHA. BRICKa3pIBaTh CBOE MHCHHE O 3HAYCHUU
CTO nig coBpeMEeHHOI HayKu. ' 0OTOBUTH IIpe3eHTallU U
COOOIIIEHNS IO U3YYEHHBIM TEMaM

KBanToBas ¢pusuka.
du3uka aTomMa u
aTOMHOrO siapa.-17 u.

Keanmoeasn guzuka

I'unoresza M. I1nanka.
doTtosrnexTpudeckuit 3h exT.
®oToH. KopnyckynsipHO-BOJIHOBOM
nyanusM. CoomuouieHue
Heonpedenennocmell I etizenbepea.

JlaBaTh onpeneneHue noHATHI: PoTodPPeKT, KBaHT, TOK
HaCBILIEHUS, 3a/Iep KUBarolllee HapsbKeHue, paboTa BeIX0/1a,
KpacHas rpanuna gotoapdexra. PopMyaupoBaTh IPEeaIMET U
3aJaun KBaHTOBOM ¢u3uku. Pacrio3naBaTth, Ha0MI0AaTh SIBICHUE
doToaddekra. OnuceiBath onbITel CTONETOBa. POPMYIUPOBATH
runoTe3y [limanka o kBaHTax, 3akoHbI (hoTOdPPeKTa.
AHanu3upoBath 3aKOHBI poTodddexTa. 3anuchBaTh U COCTABIATH B
KOHKPETHBIX CUTyallUsAX ypaBHeHHe DifHITelHa 115 poTtorddexra
Y HaXOJUTh C €ro MOMOIIbIO HEU3BECTHHIE BEJIMYUHBI. BBIUNCIATH B
KOHKPETHBIX CUTYallUsAX 3HaYCHHS] MaKCUMAJIbHON KMHETHYECKON
SHepruu GOTOAIEKTPOHOB, CKOPOCTH (POTOINEKTPOHOB, pabOTHI
BBIX0/Ia, 3allMPAIOIIETO HAMPSHKEHHUS, YaCTOTHI M JUTMHBI BOJIHBI,
COOTBETCTBYIOIIUX KpacHOU rpanuiie Gotosddexra. [IpuBoauts
npUMepHI Uctoib3oBaHus GoTodddexra. OOBACHATD CYTh
KOPIYCKYJSIPHO-BOJIHOBOTO Ayain3Ma. ONUChIBATh OMBITHI
JlebeneBa nmo U3MEpPEHUIO NaBIECHUS CBETA U ONbITH BaBuiioBa no
onTuke. ONUCHIBaTh OMBITHI 10 AU(PPAKINU FTEKTPOHOB.
dopmyarpoBaTh COOTHOIIIEHUE Heopenenénnoctel [ eitsendepra u
00BsSICHATH ero cyTh. Haxomutsb B auteparype u MHTepHete
uHdpopmanuto o padorax Croserosa, Jlebenesa, BaBunonsa, [1nanka,
Komnrona, ne bpoitna. Beiaensats posb poccuiickux yuéHbix B
UCCJIEJOBAaHUH CBOCTB CBETA.

[TpuBoaMTH pUMEPHI OMOJIOTMUYECKOT0 M XUMHUYECKOT0 AEHCTBUS
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cBeTa. ['0TOBUTH Mpe3eHTalK U COOOIICHNUS -TI0 H3yYeHHBIM TEMaM
(BO3MOJKHBIE TEMBI IIPEICTABIICHBI B yueOHMKe). J[aBaTh
OIIpe/IeIICHUE ITOHATUI: aTOMHOE SI1po, SJHEpreTHYeCKU ypOBEHb,
SHEPrusl HOHU3ALIUH, CIOHTAHHOE U3JIy4EHHUE CBETA, BBIHYKJICHHOE
u3iydenue ceeta. OnuceiBaTh OnbITH Pesepdopaa.

Crpoenue aToMa

[Inanerapnas MoJienb aToMa.
OObscHEHnE TMHEWYaTOro CeKTpa
BOJIOPO/JIa HA OCHOBE KBAHTOBBIX
nocrynatoB bopa.

OrnuceiBaTh U CpaBHUBATH MOeN atoMa Tomcona u Pesepdopna.
PaccmarpuBath, nccie10BaTh U OMUCHIBATH JIMHEWYAThIE CIIEKTPHI.
@opMyaMpoBaTh KBAaHTOBbIE NMOCTYNAThl bopa. OObACHATD
JMHeYaThle CIIEKTPhl aTOMa BOAOPO/1a HA OCHOBE KBAHTOBBIX
noctynartos bopa.

PaccunTthiBaTh B KOHKPETHOM CUTYAIlMH YaCTOTY U JITUHY BOJTHBI
UcIyckaeMoro (hoToHa Ipu Mepexo/ie aToMa U3 OJTHOTO
CTaIlIOHAPHOTO COCTOSIHUS B APYro€, SHEPTUI0 HOHU3AINH

aToMa, BBIUUCIIATH 3HAUEHUS PAIUyCOB CTAI[MOHAPHBIX OPOUT
3JIEKTPOHOB B aTrome. ONMUCHIBaTh YCTPOMCTBO U OOBSICHSTD
MPUHIMT AeicTBUSA Ja3epoB. Haxoaute B uteparype u MHTepuere
cBeZieHHs 0 (hakTax, MOATBEPHKIAIOLIUX CI0KHOE CTPOEHUE aToMa,
0 paboTax yu€HBIX O CO3 AAHUIO MOJIENIU CTPOEHUS aToMa,
MTOJTYYEHHIO BBIHYKJICHHOTO M3JIy4€HHS], O IPUMEHEHNH JIa3€pOB B
HayKe, MEJUIIMHE, IPOMBIIIJICHHOCTH, ObITY. Bbiaenars pois
poccuiickux y4€HbIX B co3/1aHNM ¥ UCTIOIB30BaHUH JIa3€POB.
['0TOBUTH NMpe3eHTAIMH U COOOIIEHUS IO U3YYEHHBIM TeMaM
(BO3MOXKHBIE TEMBI IIPE/ICTABIICHBI B YYCOHUKE).

1,3,4,5

DHeprus CBs3U

CocraB 1 CTpOCHUE AaTOMHOT'O
sipa. DHEPrus CBA3U aTOMHBIX sIjIep.
Bupl painoakTUBHBIX MTPEBpaICHUI
ATOMHBIX SIJIED.
3aKoH PaJIMOAKTHUBHOTO PacIajia.
SAnepubie peakiuu. Llemnas peakmus
JICJICHUS SIAEP.

DneMeHTapHbIe YaCTHIIBI.
DyHIaMeHTaIbHbIE B3aUMO/ICHCTBUSL.

JlabopaTopHasi paGora Ne7.
«OnpezeneHre UMIYnbca U SHEPTUH

JlaBaTh omnpeeneHus MOHSATUI: MAaCCOBOE YUCIIO, HYKJIOHBI,
SJICPHBIE CUJIbI, BUPTYAJIbHbIC YACTHUIIBI, TEPEKT Macc, SHEPTUs
CBSI3H, ylIelbHAasi SHEPTUs CBSI3U aTOMHBIX sI/Iep, PaJAOAaKTUBHOCTD,
AKTUBHOCTH PaJHOaKTUBHOIO BEIIECTBA, IEPHO/] MOIypacnajia,
UCKYCCTBEHHAs paJIMOAKTUBHOCTb, S/IEPHbIE PEaAKIIUU,
SHEPreTUYECKU BBIXO/ SACPHON peaKIiy, LermHas siaepHas
peakius, K03pPUIHEHT pa3MHOKEHUSI HEUTPOHOB, KPUTHUYECKAs
Macca, peaKTopbl- pa3MHOKUTEH, TEPMOSICPHAS PEAKIIHSL.
CpaBHMBaTh CBOMCTBA MPOTOHA U HEUTPOHA. ONUCHIBATH MPOTOHHO-
HEUTPOHHYIO MOJIENb AApa. ONpeaensTh COCTaB sAep Pa3InUHbIX
AJIEMEHTOB C TIOMOIIBIO Tabnuiibl Menaeneesa. Mzo0paxars u
YUTATh CXeMbl aTOMOB. CpaBHHUBATh CHILY 3JIEKTPUUECKOTO
OTTAJIKUBAHUS IPOTOHOB U CUJTY CBSI3U HYKJIOHOB B SiZIpe.
[TepeuncisiTh 1 ONMCHIBATH CBOMCTBA S/IEPHBIX CHII. OOBSICHSTH

2,3,6,7




YaCTHUIIBl IPU JIBIKCHUU B
MarHuTHOM noJie (o gpororpadusam)
- KOCBEHHBIE H3MEPECHHSD»

3aKoH paJMOaKTUBHOTO pacraja.
Snepnsie peakunu. Llennas peakuus
JCJICHUS SAEP.

DneMeHTapHble YaCTUILIbI.

OyHIaMEHTAIbHBIE B3aUMOICHCTBUA.

KonTpouabsnas padora Ne3
«KBanToBas puznka»

0OMEHHYIO MOJIeTTb B3aUMO/IeHicTBUS. Boruncisates nedext mace,
SHEPTHUIO CBS3U U YACIBbHYIO SHEPTUIO CBSI3U KOHKPETHBIX aTOMHBIX
aaep. AHAIM3UPOBATh CBSA3b Y/IENbHOW SHEPTUU CBSI3U C
YCTOMUUBOCTHIO sifiep. [lepeuncisaTs BUIBI pagHOaKTHBHOTO
pacrnanga atToMHbIX sifep. CpaBHUBATh CBOMCTBA alb(a-, OeTa- u
raMMa-u3JIy4eHHI. 3aruchIiBaTh MPaBUia CMEIICHUS TTPU
paaMoaKTUBHBIX pacnagax. OnpenensTb 3J€MEHThI, 00pa3yIoIecs
B pe3yJIbTaTe PAJUOAKTUBHBIX PACIAIOB. 3aNTUCHIBAThH, OOBACHSITH
3aKOH PaJIM0AaKTUBHOTO Pacla/a, yKa3plBaTh IPAHULIBI €T0
npuMeHUMOCTH. OnpeensaTh B KOHKPETHBIX CUTYAIIUSIX YUCIIO
Hepacraxcs sJ1ep, YUCIIO paclaBUINXCs Aep, NEpUo Mojrypacnaia,
AKTUBHOCTbH BEILIECTBA.

[lepeuncnaTh 1 ONMMCHIBATH METO b HAOIOACHHS U PETUCTPALIUN
3JIEMEHTaPHBIX YACTHII.

Ha 6monats Tpeku anbga-yactul] B kamepe BunbcoHa.
PeructpupoBath sifepHbIC U3TyYEHUS C

OMOIIBIO cy€TurKa ['elirepa. Onpenenars UMIYJIbC U SHEPTUIO
YACTHIIbI TIPU JBIKEHUU B MarHUTHOM TioJie (1o pororpadusim).
3anuchIBaTh AIEpHbIE peakiuu. Onpenenarb

MPOIYKTHI SIACPHBIX peakiuid. PacCUnThIBaTh S3HEPreTUUECKUNA
BBIXO/JI SIICPHBIX PEAKIUHI

OnuceIBaTh MEXaHU3MBI JICTICHUS SEP U LETHOW SAAEPHOU pEeaKLH.
CpaBHUBATH sJIEpHbIE U TepMOsepHbIe peakiuuu. OOBSICHATh
MPUHIIMIIBI YCTPONCTBA U pabOTHI AJIEpHBIX peakTopoB. CyXIeHUU
IIPEUMYILIECTB U HEIOCTATKOB JIEPHOM SHEPIETUKHU.
AHanu3upoBaTh OMACHOCTh SAEPHBIX U3TYYEHUHN JUISl )KUBBIX
opranu3mMoB. Haxomuts B nuteparype u MlHTepHETE cBeeHS 00
OTKPBITUH NPOTOHA, HEUTPOHA, PAAUOAKTUBHOCTH, O MOJTYYEHUHN U
UCII0JIb30BAHNU PAAHOAKTUBHBIX U30TOMOB, HOBBIX XUMHUYECKUX
3JIEMEHTOB. BBIIEIATH posib POCCUMCKUX YUEHBIX B nccienoBanusax
ATOMHOTO SJpa, OTKPBITUU CIIOHTAHHOTO ACJICHUS JIep ypaHa,
Pa3BUTHUU SIAEPHON SHEPTrETUKH, CO3/IaHUH HOBBIX H30TOIOB B
OUAU (O6beaMHEHHBIN HHCTUTYT SJIEPHBIX UCCIEIOBAaHUMN B T.
Jy6He). ['0TOBUTH Mpe3eHTalluU ¥ COOOIICHHUS TT0 U3yYEHHBIM
TeMaM (BO3MOKHBIE TEMBI MIPEICTABICHBI B YYCOHUKE)

JaBatb onpeaeneHrue MOHATUNA: aHHUTUJISIUA, IENTOHBI, aJPOHBI,
KBapK, TJIFOOH.




[lepeuncnsTb OCHOBHBIE CBOMCTBA 3IEMEHTAPHBIX YACTHII.
Brienste rpynmsl 37eMeHTapHbIX YacTull. [lepeuncisTs 3aKoHbI
COXpaHEHUs, KOTOPHIE BHITIOJIHSIOTCS MIPH MPEBPALIEHUAX YACTHUII.
OnuchIBaTh MPOIECCHl AHHUTUJISIIIAN YaCTHI] M aHTUYACTHUI] U
POXKACHUS DJIEKTPOH-TIO3UTPOHHBIX 1ap. Ha3piBaTh 1 cpaBHUBATH
BUJIBI (DYHIAMEHTAIBHBIX B3aUMOICHCTBUH.

OnuceiBaTh COBPEMECHHYIO (PM3NUYECKYIO KapTUHY MHUpa. | OTOBUTH
IPE3EHTALMH U COOOIIEHUS TI0 U3YYEHHBIM TeMaM (BO3MOYKHBIE
TEMBI TIPE/ICTABJICHBI B YUEOHUKE)

Crpoenne BeenenHoii.-
Su.

Cmpoenue Bcenennoii

CoBpeMeHHbIE MPEACTAaBIECHUS O
MIPOUCXOXKACHUN U IBOJIIOLUU
Comnnna u 3Be31. Kinaccudukamms
3Be3/1. 3B€3/1bl U HCTOUHUKU UX
SHEpPruu.
lNanaktuka. I[Ipencrasienue o

CTPOEHHUU U 3BOJIIOIIMU BceneHHou.

JlaBaTh omnpeneneHue NOHATHI: HeGecHast cepa, SKIUNTHKA,
HEOECHBII 3KBaTOP, MOJIIOC MUPA, OCh MUPA, KPYT' CKIIOHEHUS,
IpsIMO€ BOCXO0KJIEHUE, CKIIOHEHHE, MTapajlIakc, apcek,
aCTpOHOMMYECKAs €AUHUILIA, TIEPUTENINi, adesnii, COTHEUHOe
3aTMEHHUE, JIYHHOE 3aTMEHUE, IJIAaHEThl 3eMHOM TPyMIIbl, IUIAHETHI
TUTaHTBI, aCTEPOUI, METEOP, METEOPUT, PoTOCPepa, CBETUMOCTD,
npoty0epaHnen, nyiabcap, HEUTpoHHas 3Be3/1a, UEpHas JbIpa,
IIPOTO3BE3/1a, CBEPXHOBAsl 3B€3/1a, FAIAKTHKA, KBa3ap, KpacHOE
cMeleHue, Teopust bonpioro B3peiBa, Bo3pact BeeneHHo.
Hab6mronats JIyny u miaHeThl B Teneckon. Beiiensate ocoOeHHOCTH
cucreMbl 3emitsi-JIyna. Pacmo3naBarb, MogieupoBaTh, HAOJIIOAATh
JyHHBIE U COJIHEUHble 3aTMEHUS. OOBICHATH NPUINBHI U OTIMBBI.
®opMynMpoBaTh U 3aMChIBaTh 3aKOHbI Keruiepa. OnuceiBaTh
ctpoenue CoylHeYHOH cucTeMbl. [lepedncisaTs IIaHeThl U BB
ManbIx Ted. OnuceiBaTh crpoeHne ConHua.

HaOmronate conneunsle natHa. Co6moaaTh npaBuia 6€3011acHOCTH
npu HaOmroneHuu CoHua.

[lepeuncnsaTh TUIMYHBIE TPYIIILI 3BE3]], OCHOBHBIE (PU3NUECKUE
XapaKTEPUCTHUKH 3BE3I.

OnuceIBaTh 3BOJIIOLMIO 3BE3] OT POXKACHUA 10 cMepTH. Ha3piBaTh
camble IpKUE 3BE3/bI U CO3BE3IMSL.

ITepeunciATh BUIbI FaJIAKTHK, ONIUCBIBATH COCTAB U CTPOCHUE
rajgakTuk. Beinensate Mueunsiii Iyt cpeau Apyrux rajiakTHk.
Omnpenensars mecto CoJIHEUHON CUCTEMBI B | 'anakTHKe.
O1neHMBaTh MOPSIIOK PACCTOSTHUN JI0 KOCMUYECKUX OOBEKTOB.
OnuceIBaTh CyTh KPaCHOTO CMEILIEHUS U €0 UCIIOJIb30BAHNUE IIPH
W3YYEHUU TaJIaKTHK.

[Ipu BouTh KpaTKoe M3JI0KeHNE TeopuH bosbIoro B3peiBa 1

1,3,56,7,8




TEOpHUH pacluupsroniencs BeeneHHoM.

OOBACHATH CYTh NOHATUHN «TEMHAsI MaTEpUs» U KTEMHAasl SHEPTUS.
[TpuBOAMTH IPUMEPHI UCIIOTIB30BAHUS 3AKOHOB (DH3UKH IS
00BsCHEHUS NPUPOJIbl KOCMUYECKUX OOBEKTOB.

PaGotatp B nape u rpyrie npu BbIIIOJHEHUN NPAKTUYECKUX
3a/IaHHM.

Ucnonb3oBars MHTEpHET /U1 OMCKa U300payKEHUI KOCMUYECKHUX
00BbeKTOB ¥ HH(POpMaLK 00 UX 0COOEHHOCTSIX.

YyacTBOBaTh B 00CYKJIEHUN U3BECTHBIX KOCMHYECKHIX
HCCIIeTIOBAaHUM. BbIIENATh COBETCKUE U POCCUICKUE TOCTHKEHUS B
00J1aCTH KOCMOHABTHKH M HccieoBaHus KocMoca. OTHOCUTHCS C
YBaO)XKEHHUEM K POCCUMCKHMM Y4EHBIM M KOCMOHaBTaM. HaxonuTs B
nuteparype u HTepHeTe CBeIeHUs Ha 3aaHHYI0 TeMy. [ 0OTOBUTH
Ipe3eHTAIMH U COOOIIEHUS IO U3YYEHHBIM TEMaM.

IloBTOpEeHue 2 yaca

COI''TACOBAHO

[Iporokon 3aceganus

METOINYECKOr0 00bEINHEHNS

yuutenen EMI]

ot 27.08.2021 roma Ne 1
10.A.Anpbax

COI''TACOBAHO

3amecTuTenb AUpeKTopa no YP
S1.A.banabanoBa

28.08.2021 rox
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