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1. MIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mnpenHa3HaueHa Ui W3y4CHUs AUCHUIUIMHBL PHU3MKa B paMKax
peanmzanuu 00pa30BaTENLHON TPOTPAMMBI CPETHETO O0IIero oO0pa3oBaHUsS B Mpeaenax
OCBOCHHSI OCHOBHOU mMpodeccuoHaNbHON o0pa3zoBaTenbHOM mporpammbel CIIO Ha 06ase
OCHOBHOTO 00mero o0pa3oBaHus TpU TOATOTOBKE KBATH(DUIIUPOBAHHBIX pPabOYMX
(cimyxammx) ¥ CIeUaIicTOB CPEIHErO 3BEHA.

Paboyas mporpamma y4eOHOM JUCIUIUIMHBI pa3paboTaHa Ha OCHOBE:

— [Ipuka3za MunuctepctBa oOpazoBanust U Hayku P® «OO0 yrBepxIeHHH
(benepaabHOrO TrOCYIAapCTBEHHOTO 00pa30BaTENBHOTO CTaHAApTa CPEJHEro OOIIero
oOpazoBanus» ot 17 mass 2012 1. N 413;
— @denepanibHONM  00pa3oBaTENbHONM IMporpamMMbl cpeaHero oOpa3zoBaHus  (YTB.
npukaszom ot 18.05.2023 Ne371).

PabGoyass mporpamma y4eOHOW AMCIUIUIMHBI HCIONB3YETCS B OOy4EeHUH TIO
CHEIHATILHOCTSIM/ MPO(ECCUSIM TEXHOJIOTHYeCKOro mpoduis.

Paboyas mporpamMma BOCITUTaHUS PEATH3yeTCsS HHTETPUPOBAHHO Yepe3 COJIEpKAHHE
y4eOHON IMUCHUIUIMHBL, TUIAHUPYEMBIE pe3yibTaThl paboyeil MpOorpaMMbl BOCHUTAHUS
HAXOJSAT OTPAKEHHUE B BOCITUTATEIBHBIX IEIISX KAXKIOTO YUSOHOTO 3aHTHSL.

2.NIJIAHUPYEMBIE  PE3YJIbTATHI  OCBOEHHMSI  YUEBHOIM
JUCHUTINHBI.

[InanupyeMble pe3ynbTaThl OCBOGHHS MPOrpaMMbl 1O  (PU3HKE BKIIOYAIOT
JMYHOCTHBIC, METAIIPEIMETHBIC PE3YIIbTATHI 32 BECh MEPHO/I OOYUCHHS Ha YPOBHE CPEIHETO
obmero oOpa3oBaHUsl, a TAK)KE MPEIMETHBIE TOCTHKEHUsI 0OYyUYarOIIerocs 3a KaKIbIi ToJl
0Oy4eHHsI.

B pesynprare u3yueHus (QuU3MKM HaA ypOBHE CpemHEro oO0mero oOpa3oBaHUs Yy
obOy4arorierocst OynyT chopMHUPOBaHBI CIASAYIONTNE TUNYHOCTHBIE PE3yIbTaThI:

1) rpaxJaHCKOTO BOCITUTAHHMS:
e CchOPMHUPOBAHHOCTh TPAKIAHCKOW MMO3UIMK OOy4aromerocss Kak aKTHBHOTO W

OTBETCTBEHHOTO YJICHA POCCUICKOTO 00IIEeCTBa;

® TPUHATHE TPaIUIIHOHHBIX 00IIIeYeTI0BEYECKUX I'YMaHHCTUYECKUX u

JIEeMOKPATUYECKUX [IEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO JESTCIBHOCTh B HMHTEpEcax T'PaXKIaHCKOTO
o01IecTBa, yuacTBOBaTh B CAMOYIIPABJICHUU B 00pa30BaTeIbHOM OpraHu3allny;
® yMEHHE B3aUMOJICHCTBOBATh C COLMAIBLHBIMU MHCTUTYTAMH B COOTBETCTBHH C MX
(GYHKIUSMYU ¥ Ha3HAYCHUEM,
® TOTOBHOCTH K T'YMaHHUTAPHOU U BOJOHTEPCKOM NESTEIHLHOCTH,
2) MaTpUOTHYECKOTO BOCIIUTAHUS:
e chHOPMHUPOBAHHOCTh POCCHIUCKOM IPaKIAHCKOW UICHTHYHOCTH, MATPUOTU3MA;
® [ICHHOCTHOE OTHOIICHWE K TOCYJIapCTBEHHBIM CHMBOJIaM, JIOCTHXKCHHSM
poccHiicKuX Y4EHBIX B 00MacTH (PU3UKH U TEXHUKE;
3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUSI:
e chopMUpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;
® CIOCOOHOCTH OILIGHWBAaTh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIE peElIeHUS,
OpUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCIIE B
NEeSITeNbHOCTH YUEHOTO;
® 0OCO3HAHHE JUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTONYUBOTO OYIYIIETO;
4) 5CTETUYECKOTO BOCITUTAHUS:
® OCTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OSCTETHKY HAyYHOTO TBOPYECTBA,
MpHUCYIIETO PU3NIECKON HAYKE;



5) TpyIOBOTO BOCIIUTAHUS:

® WUHTEpeC K pa3iauyHbIM cepaM MpodecCHOHATBHON AEATENbHOCTH, B TOM YHCIE

CBSI3aHHBIM C (HM3UKOW W TEXHUKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOD

Oymyuiei mpodeccuu U peam30BbIBaTh COOCTBCHHBIC )KU3HCHHBIE TUIAHBI,

® TOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHMIO U caMO0Opa30BaHMIO B 007acTh (HU3UKU

Ha TMPOTSHKEHUN BCEH )KU3HHU;

6) PKOJIOTUYECKOTO BOCIIUTAHMUSL:

¢ chOpPMHUPOBAHHOCTH IKOJOTHYECKOU KYIBTYpPhI, OCO3HAHHE TI00ATBFHOTO XapaKTepa

9KOJIOTMUECKUX MPoOIIeM;

® [UJIJAHUPOBAHUE W OCYILIECTBICHHE ACHCTBUU B OKPYXKAIOIIEH CpEIe Ha OCHOBE

3HAHUA LEJNEeN YCTOMYUBOTO Pa3BUTHUS YEIOBEUECTBA;

e Pacmupenue omnbiTa JESATENBHOCTH SKOJIOTMUYECKON HANpaBIEHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAHUH 110 (PH3HKE;

7) LEHHOCTH HAY4YHOI'O MO3HAHUS:

e c(hopMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pa3BUTHS HU3NUECKON HAYKH;

® 0CO3HaHHE I[EHHOCTHM HAy4YHOM NesTeNbHOCTH, TOTOBHOCTH B IpOIIECCE H3YyUEHHS

(GU3MKM  OCYILECTBISATh MPOEKTHYHD U  HCCIEAOBATEIbCKYIO  JAESTEIbHOCTD

WHIWBHYAIBHO U B TPYIITIE.

B nporiecce nocTikeHus TMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMMBbI MO (QHU3UKE
JUIsL YPOBHS CpeIHEro oOmero oOpa3oBaHUsS Yy OOYYArONIUXCS COBEPIICHCTBYETCS
SMOIMOHANBHBIN UHTEJUIEKT, IIPeIoJiaratolinii copMUpPOBAHHOCTH:

o CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHME, BHJICTh HAIIPaBJICHUS Pa3BUTHUs COOCTBEHHOUW SMOIMOHAIBHOU c(ephl, ObITh
YBEpPEHHBIM B ceOe;

o CaMOpEryJIMpOBaHUs, BKIIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE HPUHHMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEAEHUE, CIIOCOOHOCTh aIalTUPOBATHCA K 3MOIMOHATIHHBIM
M3MEHEHUSM U TPOSBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

o BHYTPEHHEW MOTHMBALIMU, BKIIOYAIONIEH CTPEMIICHHE K JOCTIKEHUIO LENH U
ycrexy, ONTUMHU3M, HWHHIIMATUBHOCTh, YMEHHE JIeHCTBOBAaTh, HCXOJAS U3 CBOUX
BO3MOJKHOCTEH;

o SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIMOHATILHOE COCTOSIHHE
IPYTrUX, YYUTHIBATh €r0 MpPHU OCYIIECTBICHUU OOLIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COTIEpPEKUBAHMUIO;

o COLIMANBHBIX  HAaBBIKOB,  BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAWBATh
OTHOIIEHWSI C JPYTUMH JIIOJbMH, 3a00THUTBHCS, TPOSBIATH HMHTEPEC W pa3peliaTh
KOH(JIMKTBI.

B pesynprare u3ydyeHus (QU3MKM Ha ypOBHE cpexHero oOmiero oOpa3oBaHUs Y
oOyyaromierocss OyAayT cQOpMHpOBaHbI IIO3HaBaTeNbHbIE YHUBEpCAlbHblE ydeOHBIE
JEeUCTBUS, KOMMYHHMKATUBHBIE YHHUBEpCAJbHbIE y4deOHbIE JCHUCTBUS, pErYJISATUBHBIC
YHUBEpCaJbHbIE YUeOHbIE ICHCTBUS, COBMECTHAS AEATEIBHOCTb.

VY obyuaromierocs OyayT copMHpOBaHbI CleAyrole 06a30Bble JIOTHYECKUE NeHCTBUSA
KaK 4acTh MIO3HABATEJIbHBIX YHUBEPCAIbHBIX YUCOHBIX ACHCTBUIL:
®  CaMOCTOATENBbHO (GOPMYIUPOBATh M aKTyaJIU3UpPOBaTh MpoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
®  OIPENENATh LEIH AEATENbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU X JOCTHKEHUS;
® BBIIBJIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUs B PAacCMATPUBAEMbIX (U3NYECKUX

SIBIICHUSIX;

e pa3pabaTeiBaTh IUIAH pelIeHUs NpoOieMbl ¢ YU€TOM aHajlu3a HMEIOIIUXCS

MaTepHalIbHBIX U HEeMaTepUaIbHBIX PECYPCOB;



¢ BHOCHUTbL KOPPCKTUBbBI B JACATCIBHOCTH, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB
oejisiM, OICHUBATL PUCKU HOCJ’IGI[CTBI/If/'I JACATCIIBbHOCTH,

® KOOPAMHUPOBATH U BBHINOJHATH PabOTy B YCIIOBUSIX PEAIBHOTO, BUPTYAJIBHOIO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

® Ppa3BHUBATb KPCATHMBHOC MBINUICHUC IMPHU PCIICHHUUN KU3HCHHBIX HpO6JIeM. pa3BUBATH
KPCAaTHBHOC MBIIIJICHUE IPU PCIICHUU )KU3HCHHBIX HpO6JIeM.

Y oOyuaromerocst OyayT chopMHUpoOBaHBI Clieqyrome 0a30BBIC HCCIICIOBATEILCKUC

JEWCTBUS KaK 4acTh MIO3HABATEIBHBIX YHUBEPCATBHBIX yIeOHBIX IEHCTBUNA:

. BJIaJICTh HAYYHOH TEPMUHOJIOTHCH, KIFOUCBBIMU IMOHATHUSIMU W METOJaMHU
¢bu3nveckoil HayKH;
. BJIaJICTh HABBIKAMHU y4EOHO-HCCIICA0BATEIBCKON U TIPOCKTHOM JESATEILHOCTH

B 001acTH (PU3MKHU, CIIOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOSITEIbBHOMY IOMCKY METOJI0B
perieHus 3a1a4 (U3HYECKOTO COAep KaHusl, TPUMEHEHHIO Pa3IMYHBIX METOJIOB MTO3HAHNUS;

J OCYILECTBIISTh Pa3IMYHbIE BUAbl JAEATEIBHOCTH MO MOJYyYEHHI0 HOBOIO
3HaHUS, €r0 HMHTEPIPETalny, NpeoOpa3oBaHUI0 W TPUMEHEHHIO B Pa3IMYHBIX y4eOHBIX
CUTYaIUsX, B TOM YHUCIIE IIPH CO3JaHUH YUE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

o BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pEemIeHHs, HAaXOIWTh apryMEHTHl U JIOKa3aTeIbCTBA CBOUX
YTBEPKJICHH, 33]1aBaTh TapaMETPB U KPUTEPUU PEIICHUS;

. aHAJIM3UPOBATh MOJYYEHHbIE B XOJ€ pEIIeHUs 3aJaud pe3yJabTaThl,
KPUTHYECKH OIICHUBaTh HX JOCTOBEPHOCTh, IPOTHO3UPOBATH HM3MEHEHHE B HOBBIX
YCIIOBUSX;

. CTaBUTh W (opMyaUpOBaTH COOCTBEHHBIC 3aJaudl B 00pa30oBaTEIBHOU
NESTETBHOCTH, B TOM YHUCIIC TIPH U3YUYCHUH (PH3HKH;

o JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OIIEHUBAThH TIPHOOPETEHHBIN OTIBIT,

o yMETh TIEPEHOCHUTh 3HaHWsS 1O (HU3UKE B TPAKTUUYECKYIO 00JacTh
KHU3HEIEATCILHOCTH;

o yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

o BBIJIBUTATh HOBBIC UJICH, MIPEIaraTh OPUTHHAIBHBIC TIOJIXO/IbI U PEIICHUS;

o CTaBHTb IPOOJIEMBI H 33]]a4H, OMYCKAIOIIUE aJlbTEPHATUBHBIC PEIICHUSI.

VY oOyuarorierocst OynyT copMHUpOBaHbI YMEHHS paboTaTh ¢ HHGOPMAIMEH KaK 4acTh
MO03HABATEIBHBIX YHUBEPCAIBHBIX YICOHBIX JICHCTBUN:

o BJIAJICTh HABBIKAMU IOJTydeHUs HH(POpManuu GU3NIECKOTO COJEPIKAHUS U3
WUCTOYHUKOB  pa3HBIX THUIOB, CaMOCTOSTEIBHO  OCYIIECTBISTH  IOWCK,  AaHAaJM3,
CHCTEMATH3aIlMI0 W HWHTEPIPETANNI0 HHPOpPMAIMH Pa3JIMYHBIX BUAOB U (HOpM
MIPEICTABIICHHS,

o OIICHUBATh JJOCTOBEPHOCTh MH(OPMAIIHH;

o UCIOJIb30BaTh  CPEACTBA  WH(POPMALMOHHBIX M  KOMMYHUKAIMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTaHU3aI[MOHHBIX 33134 C
coOioficHueM  TpeOOBaHWH  DPrOHOMHUKH,  TEXHMKH  O€30IIaCHOCTH,  T'MTHCHBI,
pecypcocOepexeHusi, TMPaBOBBIX U  JITUYECKUX HOPM, HOPM HH(OPMAIMOHHOU
0€30IMacHOCTH;

o co37aBaTh TEKCThI (DM3MUECKOTO COJIEpX aHUS B Pa3IMYHBIX (popmaTax c
y4€TOM Ha3zHadyeHHs] HH(POpPMAIMK U 1IETIEBO ayAUTOPHH, BHIOMpas ONTHUMAIbHYI0 (GOopMy
MIPEJICTaBJICHUS U BU3yaTH3aI[1H.

Y  oOyugatomerocss Oyayr cpopMupoBaHbl yMEHHsS ~ OOLIEHUS Kak  4YacTh
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YU4EOHBIX TEHCTBUM:

o OCYILIECTBIATh OOIIEHWE Ha ypoKax (HU3UKM U BO BHE-YPOUHOMH
NeATeNbHOCTH;

o pacrio3HaBaTh MPEANOCBUIKM KOH(MIMKTHBIX CHUTyalldii M cMsr4artb
KOH(JIUKTBI;



° pa3BépHYTO " JIOTUYHO H3JIaraTb CBOIO TOYKY 3pCHHA C HMCIIOJIB30BAHUCM
SA3BIKOBBIX CPCIACTB,
VY oOy4aromerocst OyayT chopMHpPOBAHBI YMEHHUSI COBMECTHOM ACATETLHOCTH KaK YacTh
KOMMYHHUKATHBHBIX YHUBEPCAJIbHBIX YUEOHBIX ICHCTBHIA:

o MOHUMATh U KCIOJIb30BATh MMPEUMYILECTBA KOMAHIHOW U WHAWBUIYaTbHOM
paboThI;

o BBIOMpATh TEMATUKy W METOJbl COBMECTHBIX JCHCTBUI ¢ yu€TOM OOIIMX
MHTEPECOB, K BO3MOXKHOCTEH Ka)JIOr0 WieHa KOJIJICKTUBA,

o NPUHUMAaTh eI  COBMECTHOW  JICSTEIBHOCTH, OpraHU30BBIBATH U

KOOPJIMHUPOBAThH JEHCTBUS MO €€ JOCTHKEHUIO: COCTABIIATh IJIaH ACUCTBUM, pacipeeiaTh
poJIK C YUETOM MHEHHM Y4aCTHUKOB, 0OCYXAaTh PE3yabTaThl COBMECTHON pabOTHI;

J OIICHMBAaTh KAauyeCTBO CBOETr0 BKJAJa W Ka)XJOTO YYaCTHHKA KOMaH[Ibl B
00wl pe3ynpTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

J npeajgaraTb HOBbIE TPOEKTHI, OIEHHBaTh HUAEU C TMO3UIHMH HOBU3HBI,
OpUTMHAJILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

J OCYILIECTBIISITh O3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3IMYHbIX
CUTYaIUsX, IPOSIBIIATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHUBHBIM.

VYV oOydaromerocs OyayT chopMHUpOBaHBI YMEHHS CaMOOPraHM3aIllii KaK dYacTh
PETYIUTHBHBIX YHUBEPCATbHBIX YU€OHBIX ACHCTBUA:

. CaMOCTOSITENIBHO OCYIIECTBIISITh MMO3HABATEIBHYIO JESTENbHOCTh B 00JIaCTH
(GU3MKM U aCTPOHOMHHM, BBISIBIATH NMPOOJIEMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE
3a/1auu;

J CaMOCTOSITEJIBHO COCTaBJIATh IIJIAH PELIEHHUsS PACYETHBIX M KAaYeCTBEHHBIX
3aja4y, IUIAH BBINOJIHEHHUS MPAKTHYECKOH pabOThl ¢ Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTCHHIA;

o JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM;
o pacmmpsATh paMKH y4eOHOTO ITpeIMETa Ha OCHOBE JIMYHBIX MPEAOYTEHHN;
. JIenaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTth Ha ce0s
OTBETCTBEHHOCTD 32 PEIICHNUE;
o OIICHUBATh MPHOOPETEHHBIN OTIBIT;
o crocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSIBJICHUIO 3PYIWIMA B 00JacTh

(bu3KKY, MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYIbTYPHBIA YPOBEHD.
Y oOyuaromerocss Oyayr chOpMHpPOBaHBI YMEHHMsSI CAaMOKOHTPOJS KaK 4acTb
PETYIATUBHBIX YHUBEPCAIbHBIX YU€OHBIX AEUCTBUIA:

L4 AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHTHb KOPPCKTHUBLI B ACATCIIBHOCTD,
OLCHUBATb COOTBETCTBUEC PCIYJILTATOB ILICJISAM,

L4 BIaACTh HaBBIKaMH MMO3HaBaTEJILHOM pe(bJ'IeKCI/II/I Kak OCO3HaHuA
COBCPIIACMBbBIX HCﬁCTBHﬁ " MBICJIUTCIIBHBIX IMTPOUCCCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;

L4 HCIIOJIBb30BAaThb HpI/IéMbI pe(i)J'IeKCI/II/I AJIs1 OOCHKU CUTYAllUH, BH60pa BCPHOI'O
PCUICHUA,

L4 OLCHUBATb PUCKU U CBOCBPEMCHHO ITPUHUMATH PCHICHUS 10 UX CHUIKCHUIO,

° IIPUHHUMAaTb MOTHBBI H APryMCHTBI JAPYIrux IIpU aHAJINU3C PE3YyJIbTATOB
ACATCIBHOCTH.

VY oOyuatomerocss OyayT copMHUpoBaHbl YMEHHUsI NMPUHATHSA ce0sl U JPYrUX Kak 4acThb
PEryISTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX I€HCTBHIA:

J NpUHUMATh ce0sl, TOHMMast CBOM HEIOCTATKU M IOCTOUHCTBA;

o NPUHUMATh MOTHBBI M apryMEHTBl JpPYTUX IpU aHAJINW3E pe3ybTaToB
NESITEIbHOCTH;

o MIpU3HABATh CBOE MPABO U MPaBO JPYrHUX Ha OMIMOKY.



[IpenmeTHbie pe3ynbTaThl OCBOCHHUS MpOrpaMMbl Mo (usuke. B mporecce u3ydeHHs
Kypca (pu3uku yriryOJIeHHOTO YpOBHS B IEPBOM MOJIOBHUHE M3YYEHUS Kypca, 00ydaronuiics
Hay4YUTCS:

J MOHMMAaTh  poOJb  (U3UKK B  SKOHOMHYECKOH,  TEXHOJIOTHYECKOM,
HKOJIOTUYECKOH, COLMANBHON M 3THYECKOH cepax NesaTenbHOCTH YeIOBeKa, POJIb U MECTO
¢u3MKK B COBpPEMEHHOH HAyYHOH KapTHHE MHpa, 3HAYCHHWE ONHCATENILHOM,
CHCTEMaTH3UPYIOUIeH, 00BICHUTEIBHON U MPOTHOCTHYECKON (pyHKIMIA HPrU3nIecKol Teopun
— MEXaHWKH, MOJEKYIApHOW (PU3MKH M TEpMOJMHAMUKH, POJIb (PU3MYECKOW TEOpPHH B
(bopMUpOBaHUM TPEACTABICHUHN O (U3NIECKON KapTHHE MHPA;

. pa3nuyarh yCIOBHS MPUMEHHUMOCTH Mojenel (U3MUECKUX Tell U IMPOLECCOB
(sBHEeHMI): MHEpIHUaIbHAsg CHCTeMa OTCY€Ta, aOCOJIIOTHO TBEPAOE TEJN0, MarepuaabHas
TOYKa, pPABHOYCKOPEHHOE JBM)KEHHE, CBOOOJHOE TMajZeHue, aOCOJIIOTHO yIpyras
nedopmariusi, abCOJIFOTHO YIPYroe W aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJICIIU Trasa,
KUAKOCTU M TBEPAOTO (KPUCTAIJIMYECKOrO) Tejla, WACATbHBIM Ta3, TOYEUHBIH 3apsn,
OJIHOPOJHOE JIEKTPUUECKOE TOJIE;

. paznuuaTh ycnoBUsl (TpaHUIBI, O0OJACTH) TPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOUINI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U OI'PaHUYEHHOCTh
HCIO0JIb30BAHUS YACTHBIX 3aKOHOB;

. aQHAIM3UPOBATh M OOBICHATH MEXaHHMYECKHE TMPOIECChl M SIBICHMUS,
WCIO0JIb3YSl OCHOBHBIE IMOJIOKEHHSI U 3aKOHbI MEXaHUKH (OTHOCUTEJIBHOCTh MEXaHHUECKOTO
IBUKEHUS, (GOpMyJabl KHHEMaTHKH PaBHOYCKOPEHHOTO JBHXKEHMs, MpeoOpa3oBaHUs
lanunest ans cKOpOCTH W IepeMelleHus, 3aKoHbl HbIOTOHA, MPUHLMI OTHOCUTEIBHOCTH
l"anunest, 3akOH BCEMUPHOTO TSATOTEHUS, 3aKOHBI COXPAHEHHSI UMITYJIbCa U MEXaHUYECKOM
SHEPIUH, CBA3b pabOTHI CHJIbI C U3MEHEHHEM MEXaHUYECKOH SHEPruu, YCIOBUS PaBHOBECHUS
TBEPJIOTO TeJa), IPU ITOM HCII0JIb30BaTh MATEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
YCIOBHSI NMPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3oBaHuil [ammnes, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHs HMMITYJIbCAa U MEXaHWYECKOM DHEPIHH,
3aKOHA BCEMHUPHOTO TATOTEHUS;

o aHAM3UPOBaTh U OOBACHATH TEIUIOBBIE HPOLECCHl U SIBICHMSI, MCIIOJIB3Ys
OCHOBHBIC TIOJIOKEHUSI MOJIEKYJIIPHO-KHUHETUYECKOM TEOpPUM U 3aKOHBI MOJIEKYJISIPHON
Gu3uKN U TePMOAMHAMHKH (CBSI3b JABJICHUS UAEAIBHOIO raza co CpeAHel KMHETHYeCKOU
SHEPrueil TEIUIOBOrO IBW)KEHHS W KOHIICHTPAUMEW €ro MOJIEKYJN, CBA3b TEMIIEpPaTyphl
BEILECTBA CO CPEIHEH KMHETHMYECKOM DHEPIHEH TEIUIOBOIO JIBHYKEHHS €0 4YacTHLl, CBS3b
JABJICHUs WJCAIBHOIO ra3a ¢ KOHLEHTPALMEH MOJIEKYJI M €ro TeMIEpaTypoH, ypaBHEHHUE
MenneneeBa—Kitanelipona, nepBslii 3aKOH TEPMOJMHAMMKY, 3aKOH COXPAaHEHUsS DHEPrUU B
TEIUIOBBIX IPOLECCax), IPU 3TOM HCHOJb30BATh MATEMaTHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh yCJIOBMs IPUMEHUMOCTH ypaBHeHUs MeHeneesa—KilaneiipoHna;

o aHAJIM3UPOBATh U OOBSACHSITH JIEKTPUUECKUE SIBJICHUS, UCIIOJIb3YsI OCHOBHBIE
MIOJIOKEHHSI M 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAaHEHHs IEKTPUUYECKOro 3apsja,
3ak0oH KyioHa, NOTEHIMaNbHOCTH 3JIEKTPOCTATUYECKOIO IIOJIsI, NMPUHLMII CYNEPHO3ULUU
AIEKTPUYECKUX I0JIEH, IPU 3TOM YyKa3blBas YCJIOBMs IPUMEHHMMOCTH 3akoHa KyioHa, a
TaK)K€ IPAKTUYECKH BaXKHbIE COOTHOLIEHUS: 3aKkOHbI OMa Ui ydacTKa Lenu U s
3aMKHYTOM 3JIeKTpuueckoi memnu, 3akoH JDxoyns—Jlenna, npaBuna Kupxroda, 3akoHBI
dapanes 1715 2IEKTPOIU3A);

J ONMCBHIBATh (PU3MUECKHE MPOLECChl U SBICHMSA, MCIOJb3YSl BEIMYUHBL:
IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIBC TEJIa U CUCTEMBI TEJI, CUJIA, MOMEHT CHUIIBI,
JABJICHWE, NOTEHLUANbHAsI JHEPIUs, KHHETUYECKAas DHEPrus, MEXaHHUYECKas HHEprus,
paboTa cuiIbl, HEHTPOCTPEMUTENBHOE YCKOPEHHE, CUJIa TSHKECTH, CHJIa YIPYrOCTH, CHJa
TPEHUs, MOIITHOCTb, PHEPTUsl B3aUMOJEHCTBHS Tena ¢ 3emiéil BONMM3M €€ MOBEPXHOCTH,
SHEprus yrnpyroi aedopmanuu npy>xUHbl, KOJMYECTBO TEIJIOTHI, a0COJIOTHAs TeMIepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS SHEPrus HJI€aIbHOTO OJHOATOMHOIO rasa,
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paboTa MIeaqbHOTO Ta3a, OTHOCUTENbHAS BIAXXHOCTh BO3/1yXa, KOA(PQPHUIMEHT MOJIE3HOTO
JICUCTBHS HJIICAJbHOTO TEIUIOBOTO JIBUTaTENsl; JJCKTPHYECKOE IOJie, HanpsHKEHHOCTD
ANEKTPUYUECKOTO T0JIs, HAPSHDKEHHOCTD TI0JII TOUSYHOTO 3apsijia WM 3apsHKEHHOTO Iapa B
BaKyyMe ¥ B JUIJICKTPUKE, TOTCHIHAI IEKTPOCTATUYECKOTO IMOJIsI, PA3HOCTh MMOTECHIMAJIOB,
ANEKTPOJBIIKYINAs CWJIA, CHJA TOKA, HANPSDKEHHE, MOIIHOCTh TOKA, 3JIEKTpUYECKas
EMKOCTh IIOCKOTO KOHJICHCATOpa, CONPOTHBICHHE Y4acTKa LENU C IOCIEeJOBaTeIbHBIM U
HapajuieIbHbIM COCJMHCHUEM PE3HCTOPOB, SHEPTUSI HIIEKTPUIECKOTO OISl KOHJICHCATOPa;

. OOBSICHATH OCOOCHHOCTH MPOTEKaHHUA (PU3MUECKUX SBJICHHNA: MEXaHUYECKOE
JBW)KEHHE, TEIUIOBOE JBIKCHHME YaCTHIl BEIECTBA, TEIUIOBOC PABHOBECHE, OPOYHOBCKOE
nBuKeHue, u¢Qysus, uUcCHapeHue, KUIIEHUWE U  KOHJAEHCAlus, IUIaBJIIEHUE U

KpHUCTaJUI3ALIMA, HAaIPABJIEHHOCTh TEIJIoNEepeIayn, 3IEKTPU3ALUS TeJl,
SKBHUIIOTEHI[MAJIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO TPOBOAHUKA;
° MPOBOJIUTHh HWCCJICIOBAHUE 3aBUCUMOCTH OJHOU (PU3WYECKOW BEIMYUHBI OT

JIPYrol ¢ HMCMOJB30BAHUEM TMPSMBIX HU3MEPEHUMH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh pE3yNbTaThl MOJYYECHHOW 3aBUCUMOCTH (PHU3WYECKUX BEIUYMH B BHJEC
rpagukoB ¢ Y4ETOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEPEeHM, J1elaTh BBIBOABI IIO
pe3ysbTaTaM HcCle0BaHMus;

. MPOBOJIUTh KOCBEHHBIE W3MEpeHMs] (U3HYECKUX BEJIMYMUH, TPH OSTOM
BBIOMpATh ONTUMAJIBHBIN METOJ] M3MEPEHUs, OIEHWBATh AOCOJIOTHBIE W OTHOCHUTEIbHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHUIA;

o MMPOBOJIUTH OTBITHI MO TMPOBEPKE MPEAJIOKEHHON THUIOTE3bI: IIAHUPOBATH
SKCIEPUMEHT, COOMpaTh SKCIEPUMEHTAIBbHYIO YCTAaHOBKY, AHAJIW3UPOBATh IOIy4YEHHBIE
pe3yNbTaThl U JieNIaTh BBIBOJI O CTaTyce NMPEAI0KEHHOM TUIIOTE3bl;

o coOnroaaTh mpaBuia 6€30MacHOTO TPyAa MPHU MPOBEACHUU HCCIEIOBAaHUI B
pamMKax y4yeOHOro 3KCIepUMEHTa, MPaKTUKyMa U y4eOHO-HUCCIIeI0BaTEIbCKONW U TPOEKTHOM
NEeSITEIbHOCTH C  HUCIOJb30BAaHUEM HM3MEPUTENbHBIX YCTPOMCTB H  JaOOPAaTOPHOTO
000pyI0BaHuUS;

o pemarb pacy€THbIE 3aJayd C SIBHO 3aJaHHOM W HESBHO 3aJaHHOMN
(hbM3UYECKO MOJICIIbIO: Ha OCHOBAHWH aHaJIM3a YCJIOBHUSI 000CHOBBIBATH BHIOOD (PU3HUECKOM
MOJeNu, OTBedaroled TpeOOBaHWAM  3ajaud, [PUMEHATH  (QOPMYNbI,  3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJAaThl (PU3MUECKUX TEOPHM MPHU UCIOIb30BAHUH MAaTEMaTHUYECKUX
METO/IOB pEeUIeHMs 3a/a4y, MPOBOAUTH PACYETHl HAa OCHOBAHUM HMMEIOIIMXCS JIaHHBIX,
aHAJIM3UPOBATh PE3YJAbTaThl U KOPPEKTUPOBATH METObl PEHICHHS C YYETOM MOJIYYCHHBIX
pe3yNbTaTOB;

o pelaTh Ka4eCcTBeHHbIE 33/1a4H, TPeOyIolue MPUMEHEHUS 3HAaHUM U3 Pa3HbIX
paznenoB Kypca GU3MKH, a TAaK)Ke WHTErpalli 3HAHUHN U3 APYTUX MPEAMETOB €CTeCTBEHHO-
HAyYHOTO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO IEMOYKY PACCYXKICHHH C HCIOJIH30BAHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NYECKHUX SBICHUIA;

. UCIOJIb30BAaTh  TEOPETHUYECKHE 3HaHUS i OOBACHEHUS OCHOBHBIX
NPUHIUIIOB  pa0OThl  U3MEPUTENBHBIX  NPUOOPOB, TEXHUUYECKUX  YCTPOMCTB U
TEXHOJIOTUYECKHX MPOIECCOB;

o MPUBOIUTH IPUMEPHI BKJIaJ]a POCCHICKUX U 3apyO0eKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYXKAIOUIETO MHUpA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUH;

o aHAJIM3UPOBATh U OIEHUBATh MOCIEACTBUS OBITOBOM W TMPOU3BOJICTBEHHOM
NEeSITeNbHOCTH YeJOBEKa, CBSI3aHHOWM C (QHU3MYECKMMM TpoIleccaMH, C MO3UIUN
9KOJIOTHYECKON 0Oe30MacHOCTH, MPEACTABICHUIN O pAlMOHATBFHOM MPUPOIOIOJIB30BAHNH, A
TAaK)K€ Pa3yMHOM HCHOJb30BAHUM JOCTHXKEHUM HAayKH M TEXHOJIOTMM Ui JalbHEHIIEero
Pa3BUTHS YEIOBEUECKOTO OOIIIECTBA;

J NPUMEHATh Ppa3IMyHbIe CIOCOOBI paboThl ¢ HH(popManueil Quznyeckoro
COJIEp’KaHUs C HMCIOIh30BAaHHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTUH, IPU 3TOM
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UCIOJIb30BaTh COBPEMEHHBIE MH(POPMALMOHHBIE TEXHOJIOTUU Ul TOUCKA, NepepaboTKH U
NpeabsBlIeHUsT y4eOHOM W HAayYHO-TIOMYNSPHOM HHGOpMAMU, CTPYKTYPHUPOBAHHUA H
MHTEpOpeTaluu WHPOPMALUKU, TOJYYCHHOH W3 pa3IMYHBIX HCTOYHHMKOB, KPHUTUYECKU
aHAJTM3UPOBATH MOJIY4aeMy0 HH(POPMALIMIO U OLEHUBATH €€ I0OCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POPMAIUH;

. HPOSBISATH OpraHHu3alMOHHbIE U NIO3HABATEJIbHBIE YMEHHUS
CaMOCTOSITEJIBHOTO NPUOOPETEHNS HOBBIX 3HAHUM B IIPOLIECCE BHINOJHEHUS MPOEKTHBIX U
yueOHO-HMCCIIeIOBATEIbCKIX padoT;

. paboTaTh B TpyIIle C MCIOIHEHUEM pAa3JIMUHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy IPYMIIbI, PALIMOHAIBHO PAaCHPEEIIATh AESITEbHOCTh B HECTaHAAPTHBIX
CUTyalUsiX, OLIEHMBAaTh BKJIAJ KaXJIOT0 W3 YYaCTHUKOB TpYNIbl B  pPELICHUE
paccMaTpuBaeMoi MpoOIEMBI;

. MPOSIBJIATh MOTHBALIMIO K Oyaymied npodeccuoHaIbHOM JEsITeNbHOCTH IO
CHEIUATBFHOCTAM (PU3UKO-TEXHHUUECKOTO PO (UL

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS MpOrpaMMbl Mo ¢u3uke. B mpouecce u3yueHus
Kypca (GU3MKH YriIyOJIEHHOTO YpPOBHSI BO BTOpPOM TOJIOBMHE H3y4eHHS Kypca (U3HKH,
oOyuarouuiicss Hay4uTcs:

. MMOHUMATh POJIb (PU3UKU B HIKOHOMUYECKOU, TEXHOJOTHYECKOH, COIMATbHOMN
U 3THYECKOM cdepax IesITeNTbHOCTH YelIOBEKa, pPOJib U MECTO (PU3UKU B COBPEMEHHOM
Hay4yHOM KapTHHE MHUpa, pOJib aCTPOHOMHUHU B IMPAKTHUECKON NEATENIbHOCTH YEJIOBEKa U
JabHENIIeM HAyYHO-TEXHUYECKOM pa3BUTHUH, 3HaYeHHE OmHcaTeIbHOMH,
CUCTEMAaTHU3UPYIOIIel, 0OBICHUTENIHON U MPOTHOCTUYECKON PyHKINN Dr3HuecKkoi Teopuu
— DIJIEKTPOJIMHAMUKH, CIEHUATbHON TEOPUU OTHOCUTENLHOCTH, KBAHTOBOW (DM3HKH, pPOJIb
¢du3uveckoil Teopuu B (POPMHUPOBAHWU NPEICTABICHUA O (PU3NUYECKOW KapTUHE MUpa,
MecTo (U3UYECKOM KapTHHBI MUpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOIE;

. pa3nuyaTth yCIOBHUS MPUMEHUMOCTH MoJeell (U3NYECKUX Tesl U MPOLECCOB
(s1BJEHMIT): OJHOPOJIHOE JIEKTPUUECKOE U OJTHOPOJHOE MAarHUTHOE IO0JIs, TAPMOHUYECKUE
KoJieOaHus, MaTEMaTUYECKUI MasTHUK, UJCAIbHBIN MPYKUHHBIA MAasSTHUK, TapMOHUYECKHE
BOJIHBI, MJICAIbHBIN KOJieOaTeabHbIH KOHTYp, TOHKas JIMH3a, MOJEJel aroma, aTOMHOTO
s/ipa ¥ KBAHTOBOW MOJIEJIH CBETA;

. pasznuyath ycioBHsS (IpaHULBl, O0JAacCTH) NPUMEHUMOCTH (HU3HUECKUX
3aKOHOB, TIOHUMAaTh BCEOOUINI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OIPaHUYCHHOCTh
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

. aHAJIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLECCHl U SIBICHHUS,
WCIIOJIb3Ysl OCHOBHBIEC TOJIOKEHHSI M 3aKOHBI JIEKTPOJUHAMUKU U CIEUUAIBLHON TEOpUH
OTHOCHUTEIILHOCTH (3aKOH COXPaHEHHUs DSIEKTPHUUECKOTo 3apsija, cuia Ammepa, cuia
JlopeHuia, 3aKkOH D3JIEKTPOMarHUTHOM uHAyKUMM, npaBwio JleHua, cBsa3p OJIC
CaMOMHJIYKIIMM B 3JIEMEHTE 3JEKTPUYECKON LENU CO CKOPOCThI0 M3MEHEHHS CUJIbl TOKA,
MOCTYJIAThI CTIEUATBLHON TEOPUU OTHOCUTEILHOCTH DUHINTEHHA);

. aQHAIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOIECCHI U SIBICHUS, MUCHOIB3YS
MOJIOKEHHsI KBAaHTOBOM (M3MKHU (ypaBHeHHE OHHIITEeHHa ans ¢GoTodddexTa, mepBbil u
BTOpO# mocTtynaTsl bopa, mpuHIMI cooTHOIIEeHUs HeompeaenéHHoctel ['elizenbepra,
3aKOHBI COXpPAHEHMS 3apsAJ0BOIO M MAacCOBOTO YKMCENl M DHEPIHMHM B SIAEPHBIX PEAKLHUsAX,
3aKOH paJIMOaKTHUBHOTO pacnaja);

J ONMCBHIBATh (PU3MUECKHE MPOIECCHl U SBJICHMS, MCIOJB3ysS BEJINUYMHBI:
HaNpsDKEHHOCTh MIEKTPUYECKOTO TOJIS, MOTEHIHMAN JJIEKTPOCTATHUECKOTO IOJIsI, Pa3HOCTh
MOTEHIMAJIOB, AJEKTPOJBIKYIIAs CUJIa, UHAYKUUS MarHUTHOTO TOJIS, MarHUTHBIA MOTOK,
cwia Awmmnepa, HMHIYKTHUBHOCTb, DJJEKTPOJABMXKYILAs CuUla CaMOMHIYKIMM, SHEPrus
MarHUTHOTO MOJS IMPOBOJHUKA C TOKOM, DPEIATUBUCTCKUN MMILYJIbC, TOJIHAs JHEPrus,
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SHEPTHUs MMOKOS CBOOOIHOM YaCTHUIIBI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij
A7pa, SHEPTHUS CBS3H SIIPA;

J OOBSICHATD 0COOEHHOCTH IIPOTEKaHUs du3nueckux ABJICHUI:
ANIEKTPOMArHUTHAsE ~WHAYKIHSA, CAMOMHAYKIHS, pPE30HAHC, WHTEp(epeHuuss BOJH,
mudpaxiysi, AUCHepcHus, NMOJHOE BHYTpEHHEee OTpaxkeHue, (oTosnexrpuyeckuii 3¢ddext
(poroaddext), anmpha- m Oera-pacnmanel sAep, TamMMa-H3IydeHHE siep, (QHU3HMUECKHE
MPUHIUIBI CIIEKTPAILHOTO aHaN3a M padoThI Ja3epa;

o OTIpeNeNiATh HaNpaBlIeHWE WHAYKIMM MAarHUTHOTO TIOJIS TPOBOJHUKA C
TOKOM, cuJibl AMriepa u cuibl JlopeHia;

o CTPOHTH M300pa)keHUE, CO3aBAEMOE TUIOCKHM 3€PKaJloM, TOHKOH JTMH30H, U
pPacCUUTHIBATh €T0 XapaKTEPUCTUKH;

o MPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMUYECKHE TMOHSTHS, TCOPUU H
3aKOHBI JUISl aHATTN3a B OOBSCHEHUsT (U3NYECKUX IMPOIECCOB, MPOUCXOAANINX B 3BE3/1aX, B
3BE3HBIX CHUCTEMaxX, B MEXKTaJaKTHUECKOW Cpesie; MBM)KCHUS HEOECHBIX Tell, IBOJIOIIH
3BE31 1 BeeneHnol;

o MPOBOJUTH  HWCCIENOBAaHHE 3aBUCHMOCTEH  (PU3MYECKMX BEJIMYHH C
WCTIOJIb30BAHMEM  TIPSMBIX  HM3MEpPEHHid, TpHU OTOM KOHCTPYHpPOBATh  YCTaHOBKY,
(bUKCHpPOBATh PE3YJAbTATHl MOJYYCHHON 3aBHCUMOCTH (U3WYECKHX BEJIHMYUH B BHJE
rpagukoB ¢ Y4ETOM aOCOIOTHBIX TMOTPEIIHOCTEH W3MEPEeHM, [elaTh BBIBOABI IIO
pe3ybTaTaM HCCICIOBAHMUS;

o MPOBOJIUTh KOCBEHHBbIE W3MEpeHHsT (U3NYECKUX BEIUYWH, IPH OTOM
BBIOMPATh ONTHMAJBHBI METOJ] H3MEpPEHHS, OICHHUBATH a0COJIOTHBIE M OTHOCHUTEIIBHBIC
MOTPENTHOCTH MPSIMBIX M KOCBEHHBIX N3MEPECHUH;

o MIPOBOJUTH OMBITHI MO IMPOBEPKE MPENIOKEHHONW T'MIOTE3bl: IUIaHUPOBATh
AKCIEPUMEHT, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, AHAIM3UPOBATH IOJYYECHHBIE
pe3yNbTaThl U JIeNIaTh BBIBOJI O CTaTyCe MPEAI0KEHHON TUIIOTE3b;

o OTIMCHIBATh METO/IbI OJYYEHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUII;

o coOnroaaTh mpaBuia 6€30MacCHOTO TPyAA MPHU MPOBEACHUU HCCIIEIOBAaHUI B
pamKax y4yeOHOro 3KCIEepUMEHTa, MPaKTUKyMa U yueOHO-UCCIeI0BaTEIbCKONW U TPOEKTHOM
NESTeIbHOCTH C  HUCIOJBb30BAaHUEM HM3MEPUTENbHBIX YCTPOMCTB H  J1aOOPAaTOPHOTO
000pyI0BaHUS;

o pemiatb pacuéTHble 3aJayd C SIBHO 33JaHHOM M HESIBHO 3a/laHHOM
(bu3znuecKoil MOJeNbl0: Ha OCHOBAHWU aHAllM3a yCIOBUS BbIOUpAaTh (PU3UYECKUE MOJIENH,
OTBeyarolue TpeOOBaHUAM 33aJayd, NPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYJIaThl (PU3UYECKUX TEOPHM MPU HCHOJIB30BAaHUU MAaTEMAaTHUYECKUX METOJIOB pEUICHUS
3aa4, MPOBOAUTH pacuy€Thl HAa OCHOBAaHUU HWMEIOLIMXCS JIaHHBIX, aHAIU3HPOBATh
PE3yNbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YIETOM TMOJIyYEHHBIX PE3YJIbTaTOB;

. peliaTh Ka4eCTBEHHBIE 3a/1a4M, TpeOyIoue NMPUMEHEHHs 3HAaHUIA U3 Pa3HbIX
paznenoB Kypca GU3MKH, a TAaKKEe UHTErpaly 3HAaHUI U3 IPYTUX MPEAMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO IEMOYKY PACCYKIEHUH C HCIOJIb30BAHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NYECKHUX SBICHHUIA;

J UCNOJb30BaTh  TEOPETUUECKUE 3HaHMA Uil OOBSICHEHUS OCHOBHBIX
OPUHLIMIOB  pabOTbl  M3MEPUTENbHBIX  NPUOOPOB, TEXHUYECKUX  YCTPOHCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

o IPUBOANUTH MPUMEPHI BKJIaZa POCCUICKUX U 3apyO0eKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE INPOLIECCOB OKPYXKAIOIIEr0o MHUpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

o aHaJIM3UPOBATh M OLEHUBATH MOCIEICTBHUS OBITOBOM M NPOM3BOACTBEHHOMN
NeATeIbHOCTH 4YeNOBeKa, CBA3aHHOW ¢ (HU3MUECKUMH TpOLIeCCaMM, C  TO3UIHIH
HKOJIOTUYECKOI 0e30MacHOCTH, MPEeACTaBICHUI O pallMOHAIBLHOM MPUPOAONOIb30BAHUY,
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TaKX€ Pa3yMHOM HCHOJIb30BAHUM JIOCTHKCHUN HAyKU U TEXHOJOTHH I JaJlbHEWUILIETO
Pa3BUTHS YEJIOBEUECKOTO O0IIECTBA;

J MPUMEHATh Pa3IMyYHbIE CIOCOOBI paboThl ¢ HH(pOpManueir (unyeckoro
COJICpKaHUS C UCIOJIB30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJOTHNA, IPU 3TOM
UCTOJBb30BaTh COBPEMEHHBIE MH(POPMALMOHHBIE TEXHOJIOTUU Ul TOUCKA, MepepaboTK U
MPEIBbSIBICHUS YYeOHOWM W HAyYHO-NIOMYJSIPHOM WH(OpMAIMK, CTPYKTYPUPOBAHHUS U
WHTEpIpeTaluu uHOOpMaIMY, TOJYYeHHOM €3 pPa3IUYHBIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OpPMAIMIO U OLIEHUBATh €€ T0CTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HAHUH, TaK M Ha OCHOBE aHaJIM3a MCTOYHUKA HH(popMaIum;

. HPOSIBISATH OpraHHu3alMOHHbIE U NIO3HABATEJIbHBIE YMEHHUS
CaMOCTOSITEJIBHOTO NPUOOPETEHNS HOBBIX 3HAHUM B IIPOLIECCE BHINOJHEHUS MPOEKTHBIX U
yueOHO-HCCIe10BaTEeNIbCKUX padoT;

J paboTaTh B TpyIIe C MCIOJIHEHUEM pAa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTAaHUPOBATh pabOTy IPYMIbI, PALIMOHAILHO PAaCHPENeNATh AesTebHOCTh B HECTAaHAAPTHBIX
CUTyalusiX, OILIEHMBAaTh BKJIAJ KaXJIOT0 W3 YYaCTHUKOB TpYNIbl B  pELIEHUE
paccMaTpuBaeMoi MpoOJIEMBI;

. MPOSIBJIATh MOTHBALIMIO K Oyaymied npodeccuoHaIbHOM JEsTeNbHOCTH IO
CHEIUATBFHOCTAM (PU3UKO-TEXHHIECKOTO TIPODHIISL.

COJIEP’KAHME YYEBHOM JUCIUTIIMHBI

Conepxanue y4eOHOM JMCUUILIMHBI B IEPBOH MOJI0OBHHE €€ U3y4YeHHs

Paznen 1. HayuyHslil MeTO1 TO3HAHUS IPUPOIBI.

®uznka — QpyHIaMeHTadbHas Hayka o mpupoje. HaydHblil MeToa MO3HAHMSI U METO/IbI
uccienoBaHusl GU3NYECKUX SBJICHUH.

DKCIIEpUMEHT U TEOPHS B Ipoliecce Mo3HaHus Npuposl. HabmoeHe u s3KkCiepuMeHT B
buzuke.

Crioco6b1 n3mMepeHust (U3NIECKUX BEIMYHMH (aHAJIOTOBBIE U ITU(POBBIC U3MEPHUTEIIHHBIC
MPUOOPHI, KOMIIBIOTEPHBIC TATYMKOBBIE CUCTEMBI).

[TorpemnocTn n3MepeHnii pu3NYECKUx BETUIHH (a0COFOTHAS U OTHOCUTEIILHAS).

MonenupoBanue GU3NYECKUX SBJICHHUM U MpPOIecCCOB (MaTepHalibHas TOYKa, a0COJIOTHO
TBEPAOE TeNo, HAeanbHas >KUIKOCTh, HJCANbHBIA Ta3, TOYEUHBIM 3apsn). [umnoresa.
Ouznyeckuil 3aK0H, FPAHULBI €0 MPUMEHUMOCTH. DU3nyecKas TeOpHUsL.

Ponp u mecro ¢usuku B (HOpMHUpPOBAHMHM COBPEMEHHOH HaydHOW KapTHUHBI MHpaA, B
MPAKTUYECKOUN JACATEILHOCTH JIFOICH.

Y4eHnuecKui IKCIIEPUMEHT, J1a0opaTOpHbIe PabOThI, MPAKTUKYM.

N3mepenue cumbl TOKa W HaNpsHKEHUS B IEMM TMOCTOSHHOTO TOKAa MPH MOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBLHBIX TPUOOPOB.

3HakoMcTBO ¢ nudpoBoit nabopatopueit mo ¢usuke. [Ipumepsr u3mepenus GU3NIECKUX
BEJTUYMH MIPH MOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Paznen 2. Mexaunuka.

Tewma 1. Kunemaruka.

Mexanuueckoe ABukeHHE. OTHOCUTENBHOCTh MEXaHMYECKOro nBikeHus. Cucrema
OTCYETa.

[Ipsimas 1 oOpaTHas 3a7a4n MEXaHUKH.

Pannyc-BekTop MaTepuanbHOW TOYKH, €r0 MPOEKIMHM HAa OCH CHCTEMbl KOOPAMHAT.
Tpaexropus.

Ilepemerienue, ckopocTh (CpemHssi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepuaibHON TOYKH, UX MPOEKIMU HAa OCU CUCTEMBI KoopAuHAT. Cll0XKEeHue nepeMerieHui
U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M  paBHOYCKODEHHOE IpPSIMOJIMHENHOE JIBWJKEHHE. 3aBUCHUMOCTh
KOOpPJMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX Tpaduki.
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CBoOoiHOE TajieHne. YCKOpPeHHe CBOOOJHOTO mMajeHus. J[BrkeHHe Tena, OpOIICHHOTO
MOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH M YCKOPEHHUS MaTepUaIbHOMI
TOYKH OT BPEMEHHU U HX TPapUKH.

KpuonuneiiHoe nBrxeHue. J[BHKEHHE MAaTEPUAIBHOM TOYKH IO OKPYKHOCTH. YTJIOBas
u JwmHeiHas ckopocth. Ilepwon wu  dacrora oOpamenus. lLleHTpocTpemuTensHOE
(HOpManbHOE), KacaTeIbHOE (TaHTECHIIMAIBHOE) U TIOJIHOE YCKOPEHHUE MAaTepUaIbHON TOUKH.

TexHuueckre YCTPOMCTBA W TEXHOJOTMYECKHUE IIPOLIECCHI: CIUJIOMETp, ABUKCHHUE
CHApSIOB, IICTHBIC, IECTePEHYATHIC U PEMEHHBIC ITepeIadr, CKOPOCTHBIC TU(THL

JlemoHcTpanmu.

Mogenb cucteMbl 0TCUETa, UILTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBUKCHUSI.

CriocoObI HccTIeTIOBaHUS IBFKCHUH.

NnnrocTparus mpeaensHOro nepexoaa 1 i3MepeHrue MrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABMKEHUI C UCTIOIB30BAaHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTRBE.

HaGnronenue neuxenus tena, OpOIIEeHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTH Mpy IBUKEHUHU IO OKPY>KHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUINA, CKOPOCTEN NBUKEHHUS OJHOTO M TOTO K€ Tejla B Pa3HbIX
CHCTEMAaX OTCYETA.

YyeHn4yeckuit IKCIIEpUMEHT, Tab0paTOpHbIE PabOTHI, TPAKTUKYM.

N3yuenne HepaBHOMEPHOTO JABUKEHHUS C IIEJIBIO ONPECIICHUs] MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHUss TIpU MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBWKEHUU TIO
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUU.

W3mepenue yckopeHust CBOOOJHOTO TajAeHUs (PEKOMEHIOBAHO HCHOJB30BaHUE
nudposoit 1aboparopun).

N3yuenune nBuxeHHs Tena, OPOIIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUmoTe3sl O MpIMOi
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKy AAIBHOCTBIO MOJETA U HAYAIBHOW CKOPOCTBIO
Tena.

N3yuenue nBuxkeHus Teaa N0 OKPYKHOCTH € IOCTOSIHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH IepuOJia OOpalIeHHs] KOHHYECKOTO0 MAasiTHUKAa OT €ero
rapamMeTpoB.

Tema 2. IlunamMuka.

ITepBriit  3axkoH  Hptorona.  MHeprumanbHble  cuctembl  orcu€ra.  [IpuHnun
otHOocuTenbHoCTH ["anuies. HennepuuansHblie cucteMbl 0TcuéTa (onpeaeneHue, IpuMepsbl).

Macca Tena. Cuna. [lpyuHuun cynepno3uuuu cuil.

Btopoii 3akon HetoTOHA 1J11 MaTepuaIbHON TOUKH.

Tpetuit 3akoH HproToHA /11 MAaTEpUATIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh I'PABUTAlIMOHHOM U MHEPTHOM MacChl.

Cuna T1spKecTH. 3aBUCUMOCTb YCKOPEHHSI CBOOOJHOTO TMAaaeHUs OT BBICOTHI HAaj
MOBEPXHOCTHIO IJIAHEThl U OT reorpaduyeckoil MHUPOTHI. J[BHKeHHEe HEOECHBIX TeNl M UX
cnyTHUKOB. 3akoHbl Kenepa. [lepBasg kocmMudeckasi CKOPOCTb.

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, 1BHKyIIerocs ¢ yckOpeHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUS CKOJIBKEHUS W CHIIA TPEHHUS TOKOA.
Koaddunment tTpenus. Cuna conpoTHBICHUS TPU JBUKEHUH TeJa B )KUIKOCTH WJIH rase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUS.

HaBnenue. ['uapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckre yCTpONCTBA M TEXHOJOTMYECKUE MPOLIECCHl: MOIIIMIHUKU, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTpamu.

Habmtoienne ABMKEHUS TN B MHEPIHUATBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX OTCUETA.

[IpuHUIKIT OTHOCUTENIBHOCTH.
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Kauenne nByx HWIMHAPOB WM LIAPOB Pa3HOM Macchl C OJUHAKOBBIM YCKOpPEHHEM
OTHOCHUTEJIbHO HEMHEPIUAJIBHON CUCTEMBI OTCUETA.

CpaBHeHHE PaBHOJACUCTBYIOIIEH MPUIOKEHHBIX K TEIY CHUJ C MPOU3BEACHHEM MaCChI
TeJa Ha €r0 YCKOPEHHUE B MHEPLIMAJILHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHKAIOIIUX B PE3YJbTAaTe B3aUMO/ICHCTBUS TEIL.

H3mepenne macc no B3auMOICHCTBHIO.

HesecomocTs.

Bec tena npu yckopeHHOM MOABEME U MaJICHUU.

[{eHTpOOEIKHBIC MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TIOKOSI, KAUYEHUS U CKOJIbKCHUS.

YyeHnvyeckuit IKCIIepUMEHT, Tab0paTOpHbIE PabOTHI, TPAKTUKYM.

N3mepenue paBHOAEHCTBYIOIIEH CUJI IPU ABMXKEHNUN OpycKa 10 HAaKJIOHHOM IJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCUMOCTH BPEMEHH JBWKCHHUS OpycKa MO HAKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHO€ PacCTOSIHUE OT €r0 MacChl.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHUKAIOIMIMX B MPYKUHE U PE3MHOBOM
obpasiie, oT ux aedopmariuu.

N3yuenne NBMKEHHUS CHUCTEMBI TEJ, CBS3aHHBIX HUTHIO, TIEPEKUHYTOW uepe3 JIErKUid
OJI0K.

N3mepenue korddumnrienTa TpeHust o BEIMYHWHE YTI0BOTO KOd(hUIHEHTa 3aBUCUMOCTH
Frp(N).

UccnenoBanue nBwkKeHHS Opycka TI0 HAKJIOHHOW IUIOCKOCTH C TIEPEMEHHBIM
K03 (UIIMEHTOM TPEHHUS.

N3yuenune nBmxeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. CtaTuka TBEPAOTO TENa.

AbcomotHo TBEpHOe Teno. [loctynarenbHoe U BpauiaTelbHOE ABHKEHUE TBEPAOTO Tela.
MOMEHT CHIIbI OTHOCUTENIBHO OcH BpaiueHus. [lnedo cubl. CnoxeHnue cuil, NpUIoKEeHHbBIX
K TBEpoMy Teny. LleHTp TsxecTu Tena.

YcnoBus paBHOBECHS TBEPIIOTO TeEIA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3INyHOE PAaBHOBECHE.

TexHuueckne ycTpoNCTBAa U TEXHOJIOTMUECKHE MPOLECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peméTyarble KOHCTPYKLIMH.

JleMoHCTparmu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBecCHSL.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOThI, MPAKTUKYM.

HccnenoBanue ycaoBuid paBHOBECHS TBEPJIOTO TEJA, UMEIOIIET0 OCh BPAILLICHHUS.

KonctpynpoBanye KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycToM4MBOCTH TBEPAOTO TEJIA, UMEIOIIErO IIOMIA/lb ONIOPHI.

Tema 4. 3akOHBI COXpaHEHUsI B MEXaHUKE.

NmMnynbc MaTrepuanbHOM TOUKH, CUCTEMBI MaTEpUaTbHBIX TOUYeK. LIeHTp macc cucTemsl
MaTepuaibHbIX TOUeK. Teopema o IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuanbHOM TOukH. [lpencraBieHne O COXpaHEHHH MOMEHTa
HMMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha MaloM U Ha KOHEYHOM TMepeMelleHuu. [ 'paduueckoe mpeacraBicHe
paboThI CHITBL.

MOIIHOCTD CHUIIBL.

Kunernueckas sHeprus matepuanbHOW Toukdu. Teopema 00 M3MEHEHUU KUHETHUYECKOUN
SHEPTrUM MaTePUAILHON TOUKH.
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[TorenuumanpHble U HEMOTEHUUANBbHBIE CHIIbL. [loTeHunansHas sueprus. [loTeHuuansuas
SHeprusi ynpyro aeGopMUpOBaHHOW TPYKHUHBL. [loTeHIHMaNbHASS DJHEPrusi Tela B
OJIHOPOJIHOM TpaBUTALMOHHOM moJie. [loTeHuManbHas »HEprusi Teina B I'PABUTAIMOHHOM
10JIE OJJTHOPOJHOrO 1apa (BHyTpu U BHE miapa). Bropas kocmuueckas ckopocTb. TpeTbs
KOCMMYECKasi CKOPOCTb.

CBsi3b pabOTHl HETIOTEHITUAIBHBIX CHJI ¢ U3MEHEHUEM MEXaHUYEeCKOW SHEPTUU CUCTEMBI
TeJ. 3aKOH COXpaHEHUS] MEXaHUYECKON SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHue bepHymM i UAcalbHOM >KUAKOCTUA KaK CIIEICTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKON DHEPTHUN.

TexHuyeckue ycTpoMCTBAa M TEXHOJOTHYECKHE MPOLIECCHI: ABUKEHHUE PAKET, BOJOMET,
KOTEP, MPYKUHHBIN MUCTOJIET, THPOCKOT, GUTYPHOE KaTaHWE HAa KOHbKAX.

JleMoHCTparmu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepeHne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PabOTHI.

B3anMuble npeBpallieHnss KWHETHYECKOW M NOTEHIHMAIBHONW SHEPrui MpH JACWCTBUU Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruy Ipu CBOOOHOM I1a/ICHUH.

YyeHn4yeckuii IKCIIepUMEHT, Tab0paTOpHbIE PabOTHI, TPAKTUKYM.

N3mepenune ummnyneca Tena no TOpMO3HOMY ITYTH.

N3mepenue cuitbl TATH, CKOPOCTH MOJIETTH AIEKTPOMOOHIIS M MOIITHOCTH CHUJTBI TSTH.

CpaBHEHME U3MEHEHHS MIMITYJIbCA TEJNA C UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHUs: HMITyJIbCa IPU YIPYTOM B3aUMOJICHCTBUH.

N3Mepenne KWHETUYECKOW SHEPTUH TeJla IO TOPMO3HOMY ITYTH.

CpaBHEHME NU3MEHEHHSI IOTCHIIMAIEHON SHEPTUHU MPYKUHBI ¢ PA0OTOM CHUITBI TPEHUS.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJla M0 HaKJIOHHOW TJIOCKOCTH.

Pazgen 3. MonekynsipHasi pu3nka U TEPMOIMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUU.

OCHOBHBIE TIOJIOKEHUST MOJIeKYyIsipHO-KuHeTnuueckoi teopuun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe aBWKeHHE.  XapakTep  IBWKEHHS U
B3aMMOJICICTBUS YaCTULl BenlecTBa. MoJenu CTpOeHus ra3oB, KUIAKOCTEH U TBEPABIX TENl U
00BsICHEHHE CBOMCTB BeI[ECTBA Ha OCHOBE 3TUX Mojeineil. Macca u pasMmepsl MOJIEKYI
(atomoB). KonnuectBo BemectBa. [loctosinaas ABorapo.

TemnoBoe paBHOBecue. Temmneparypa u cnocodOwsl e€ m3mepenus. lllkama temmeparyp
Llenbcus.

Mopenp wuIeanbHOTO ra3a B MOJEKYJIIPHO-KMHETUYECKON TEOPUHU: YaCTULBI rasa
JBUKYTCSI XaOTUYECKU U HE B3aUMOJIEUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHBL. YpaBHeHue MenjgeneeBa—Kmnaneiipona. AOconroTHas Temmeparypa
(mkana temmneparyp KenbBuna). 3akon JlampTona. M3ompoueccel B uAEaIbHOM Taze C
MOCTOSIHHBIM ~ KOJIMYECTBOM BelecTBa. [paduueckoe mpeacTaBIeHUE H30MPOIIECCOB:
M30TEpMa, U30X0pa, u306apa.

CBsi3b MEXJy JaBJICHUEM U CpeJHEeld KUHETHMYECKOM »SHEpruel MocTynareabHOIro
TEIJIOBOTO JIBIDKEHUS MOJIEKYN HAealbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJEKYISPHO-
KMHETUYECKOI TEOpUHU UACATBHOIO ra3a).

Cesi3p  aOCONIIOTHOM TeMmepaTrypbl TEPMOIMHAMHYECKON CHCTEMBI CO CpeIHei
KHMHETUYECKOH 3Hepruei NoCcTynaTeIbHOrO TEIJIOBOTO JABHXKEHHS €€ YacTHlL.

Texnudeckne yCTpONCTBA U TEXHOJOTUYECKUE TMPOLIECCHI: TEPMOMETpP, OapomMerp,
MOJy4eHHUE HAaHOMAaTEPHAJIOB.

JleMoHCTpamu.

Mopenu IBUKEHUS YaCTHUIl BELIECTBA.
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Monens OpOYHOBCKOTO JIBUKEHHUSL.

Buneoponuk ¢ 3anuchio peabHOro OPOYHOBCKOTO JIBUYKEHUSL.

Huddys3us xuakocreit.

Mopens onbita LltepHa.

[IpuTskeHre MOJIEKYIL.

Mogenn KpUCTAIIIMYECKUX PEIIETOK.

Habnronenue u vccnenoBanue U30MpoIeccoB.

Y4eHnuecKkuil IKCIIEPUMEHT, J1abOopaTOpHbIE PabOThI, IPAKTUKYM.

HccnenoBanue mnpoiecca YCTaHOBJIEHUS TEIUIOBOIO pPAaBHOBECHS IIPU TEIMJIO0OMEHE
MEKy TOPSIYEeH U XOJIOJAHON BOJOM.

N3ydyeHne u30TEpMUYECKOrO Ipouecca (PEeKOMEHJOBAaHO MCIOIb30BaHUE IU(PPOBOI
nabopaTopun).

N3ydenune n30XopHOTO Mpoiuecca.

N3yuenne nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoaunamuka. TenaoBbie MalTUHEI.

Tepmogunamuueckass  (T[[) cuctema.  3amaHue  BHEIIHUX  YCIOBHM  Juid
TEPMOJUHAMUYECKON cHCTeMbl. BHemHume u BHyTpeHHHME mapameTpsl. llapamerpsl
TEPMOJUHAMUYECKON CHCTEMBI KaK CpPEIHHE 3HAYEHHsI BEJIMYMH, ONHCHIBAIOIIMX €&
COCTOSIHME HAa MUKPOCKOTIMYECKOM YPOBHE.

HYHGBOG Ha4daJio TEPMOANHAMHKHU. CaMOHpOI/ISBOJ'H)HaH pei1akcansa
TepMOHHHaMPI‘IeCKOfI CHUCTEMBI K TCTIJIOBOMY PAaBHOBECHIO.
MO)IGJ'IB HACAJIbHOr0O rasa B TEPMOJUHAMHUKE — CHCTEMa ypaBHeHHﬁZ YpaBHCHUEC

MenneneeBa—Kianeiipona ©  BbIpaXEHUE I BHYTPEHHEW JHEPrUU. Y CIOBHS
MPUMEHUMOCTH 3TOM MOJENW: HU3Kas KOHIEHTpalus 4YacTULl, BBICOKHE TEMIIepaTyphl.
BripaxkeHnue At BHyTpeHHEH SHEPTUU OJTHOATOMHOTO UJICAJIbHOTO Ta3a.

KBazucraTuueckue u HeCTaTUYECKUE TPOIIECCHI.

DneMeHTapHas pabota B TepMoAnHaMuKe. Brruucienue paboTel mo rpaduky mporecca
Ha pV-nuarpamme.

Temonepenaua kak crnoco0 W3MEHEHUsT BHYTPEHHEH SHEPruu TEpMOAMHAMHUYECKOM
cucTeMbl 6e3 coBepieHus padoTel. KoHBEKIuS, TEII0NPOBOJHOCTD, U3IyUYEHHUE.

KonuuectBo TerioTsl. Temno€MkocTh Tena. YaenabHas W MOJSpHAs TEMJIOEMKOCTH
BelIeCTBA. YpaBHeHUE Maiiepa. Y ienbHas TemioTa cropanus TorimBa. Pacyér koinuecTna
TEIUIOTHI IpH Terionepenaye. [lonstue 06 annabatHoM mpoiiecce.

[lepBrIii 3ak0oH TepMoauHaMUKH. BHyTpenHsis sHeprusi. KonnyectBo TemnoTsl 1 paboTa
KaK Mepbl U3MEHEHHsI BHYTPEHHEH SHEPTHH TEPMOAMHAMUYECKON CHCTEMBI.

Bropoii 3akoH TepMOIMHAMHUKU JJIs PABHOBECHBIX IIPOIECCOB: dYepe3 3aJaHHOe
pPaBHOBECHOE COCTOSIHHE TEPMOJMHAMHYECKON CHCTEMBl MPOXOIUT EIWHCTBEHHAs
anuabara. AGCONIOTHAS TeMIepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH JJI1 HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXHO TepeaTh
TEIUIOTY OT 0ojiee XOJOoAHOro Teia K Oonee Harperomy Oe3 kommeHcaruu (Kiaysumyc).
HeobGpaTumocTh TpUpOIHBIX TIPOIECCOB.

[Ipunnune! aevictBus TeninoBbix MamuH. KIT/I.

MakcumansHoe 3Hauenue KIIJI. Hukn Kapho.

DKOJIOTMYECKHUE aCEeKThl UCIOJIb30BAHUS TEIJIOBBIX ABUTaTeNel. TernoBoe 3arpsi3sHeHne
OKpYXaroIlEel Cpebl.

TexHnueckre ycTpoMCTBa U TEXHOJIOTHYECKUE MPOLECCHI: XOJIOIUIbHUK, KOHAUIMOHED,
TM3eNbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA, TMOJIYYCHHUE CBEPXHUZKUX
TEMIIepaTyp, YTHIM3aLUs «TEIJIOBBIX» OTXOJOB C MCHOJB30BAHMEM TEIJIOBOIO Hacoca,
yTUIU3alUs OMOOPTaHUYECKOTO TOTIMBA ISl BEIPAOOTKH «TETUIOBOM M DJIEKTPOIHEPTUH.

JleMoHCTpamu.

N3menenne temmnepatypsl pH aIiadaTHYECKOM PacIIupEHUH.
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Bo3gymnoe oruuso.

CpaBHeHHE YIENbHBIX TEIUIOEMKOCTEH BEIIECTB.

CrniocoObl I3MEHEHUS BHYTPEHHEH 3HEPTHH.

HccnenoBanue aguabaTHOro mporecca.

KoMnbroTepHble MO/IEIH TEIIOBBIX ABUTATENIEH.

Y4eHnuecKkuil IKCIIEPUMEHT, J1abOopaTOpHbIE PabOThI, IPAKTUKYM.

N3mepenue ynenbHOM TEIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO mporecca.

N3ydeHne B3aMMOCBSI3U SHEPTUU MEXKMOJIEKYISIPHOIO B3aUMOJCHCTBUS U TEMIIEPATYpPHI
KUIICHUS KUIKOCTEH.

Tema 3. ArperatHbie cocTosiHuS BemiecTBa. Da3oBble NEPEXOIBI.

[TapooOpa3zoBanne u KoHAeHcanusa. VcnapeHue u KUINEHUE. YJelbHas TEIioTa
napooopa3zoBaHusl.

Haceiiennple u HeHachlllleHHble mapbl. KauecTBeHHass 3aBUCHUMOCTh IUIOTHOCTH U
JABJICHHUs HACBILIEHHOTO TMapa OT TeMIepaTypbl, HMX HE3aBUCUMOCTb OT 00bEMa
HACBILIEHHOTO Mapa. 3aBUCUMOCTb TEMIEPATypbl KUIIEHUS OT IaBJICHUS B )KUJKOCTH.

BrnaxHocTh Bo3yxa. AGCOIOTHAS U OTHOCUTEJIbHAS BIaXKHOCTb.

TBépnoe Teno. Kpucramnuueckne u amopdHble Tena. AHU3OTPONUS CBOMCTB
KpuctayyoB. [InaBiaenue u kpuctaumsanus. Y qenpHas TerioTa miaasieHus. CyOaumarus.

Hedbopmaruu tBEpAoro tenma. Pactsokenne u cxarme. Casur. Moayns HOnra. Ilpenen
yrapyrux aegopmaruii.

TennoBoe pacumpeHue >KUAKOCTEH U TBEPABIX Tell, 00bEMHOE U JIMHEWHOE pacIIupEHHUE.
AHTrapMOHHU3M TEIJIOBBIX KOJ€OaHUN 4YacTHIl BellecTBa KaK NPUYMHA TEIJIOBOTO
paciupeHus Ten (Ha KaueCTBEHHOM YPOBHE).

[IpeobOpazoBanue 3HEprUU B (Pa30BBIX EPEXOAAX.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxnocTHOE HaTskeHue. KoadduuneHt noBepxHocTHOro HaTsbkeHus. KanunspHabie
siBJIeHUs. J[aBieHure oy MCKpUBIEHHON MMOBEPXHOCTHIO kuakoct. opmymna Jlammaca.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMUECKHE IPOLECCHl: JKUJIKHE KpPUCTAJUIbL,
COBPEMEHHbIE MaTEPUAIBI.

JleMoHCTparmu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBILLIEHHBIX 1APOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl NOBEPXHOCTHOTO HATSKEHUS.

OnBITHI ¢ MBUIBHBIMU TNIEHKAMHU.

CmauuBanue.

Kanunnsipuele siBneHust.

Mopenu HEeHbIOTOHOBCKOM KMJIKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Buner nedopmarnimii.

Habnronenue manbix negopmanui.

Y4eHnueCcKuit IKCIIEPUMEHT, J1abopaTOpHbIe PabOTHI, MPAKTUKYM.

N3yueHune 3akOHOMEPHOCTEN UCITAPEHHUS KUIKOCTEN.

N3mepenue yaenbHOM TEMIOTHI IJIABJIEHUS JIbJA.

N3yuenue cBOWCTB HACBIIIEHHBIX MAPOB.

N3mepenne abCOMOTHOM BIKHOCTH BO3/yXa U OILIEHKAa MAcChl MTapoB B IOMEILEHUH.

N3mepenune ko3¢ puienta NoBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOnra.
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HccnenoBanue 3aBUCHUMOCTH JeOpMaldU PE3HHOBOTO 00pa3la OT HPUIOKEHHOW K
HEMY CHUJIBI.

Pazgen 4. Dnexrpoaunamuka.

Tema 1. DnexTpuueckoe moJe.

OnexTpu3aius Tell U €€ MposBICHUS. DIEKTpUYeCKUil 3apsa. JlBa BUAa 3IEKTPUUYECKUX
3apsnoB. [IpOBOJHUKY, AUANEKTPUKU U MOJIYIIPOBOJHUKU. DJIEMEHTAPHBIN 31EKTPUUYECKUI
3apsj. 3aKOH COXpaHEHUs 3JIEKTPUUECKOT0 3apsia.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsapl. 3akoH KynoHa.

Onexrpuueckoe nojue. Ero aelicTBre Ha 3IEKTPUUECKUE 3apsi/bl.

Hanpspk€anocts  anexktpuueckoro mnostst. [IpoOHelit 3apsan. JluHuM HanpsHKEHHOCTH
ANIEeKTpUYecKoro nojist. OJHOPOIHOE IIEKTPUUYECKOE ITOJIE.

[ToTeHIManbHOCTh AEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh NOTEHIIMANIOB U HANPSDKEHUE.
[loreHnmaneHass  dHeprus  3apsga B dJeKTpocTaTHdeckom  noisie.  [loreHnman
ANIEKTPOCTaTUYECKOTO MOoJiA. CBs3b HANpsDKEHHOCTH MOJS M Pa3HOCTU MOTEHIMAJIOB s
ANEKTPOCTATUIECCKOTO TOJIS (KaK OJHOPOIHOTO, TaK ¥ HEOJHOPOHOTO).

[IpuHIMI cynepno3uuu 3IeKTPUUECKUX MOJeH.

[Tone Toueunoro 3apsana. [lone paBHOMepHO 3apskeHHOU cdepbl. [losie paBHOMEpPHO
3apsOKEHHOTO 1Mo 00béMy 1mapa. [lose paBHOMEPHO 3apsHKEHHON OSCKOHEYHOW TUIOCKOCTH.
Kaprrabl nuHUN HAaNPsHKEHHOCTH 3TUX MOJIEN M SKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEM.

[IpoBOAHMKY B 3IEKTPOCTATHYECKOM I0JIE. Y CIOBUE PABHOBECHUS 3apsI0B.

JIMDIIeKTpUKKM B AJEKTPOCTATHYECKOM TMoje. JluanekTpuueckas NPOHHUIIAEMOCTH
BEILIECTBA.

KonneHncarop.  DneKTpOEMKOCT  KOHJEHCATOpPA.  DJIEKTPOEMKOCTh  IUIOCKOIO
KOHJICHCATOPA.

[TapamnenpHOoe  coeauHeHHME  KOHAEHcaTopoB.  [locienoBaTenibHOE — COEAMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

JIBMKEHME 3apsHKEHHON YaCTULIBI B OJHOPOJHOM IEKTPUYECKOM II0JIE.

TexHuyeckne yCcTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alUTA, 3a3€MJIEHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOPHI, F€HEpaTop
Ban ne I'paada.

JleMoHCTparmu.

YCTpolCTBO M IPUHIUIT IEUCTBUSA SJIEKTPOMETpA.

DNEKTPUUYECKOE MOJIE 3aPSHKEHHBIX IAPUKOB.

DNEKTPUUYECKOE TOJIE IBYX 3aPSKCHHBIX IIACTHH.

Mojens snekTpocTatuiyeckoro reueparopa (Ban ne 'paada).

IIpoBOJHUKY B 3JIEKTPUYECKOM IIOJIE.

OnexTpocTaTH4ecKas 3alluTa.

VYeTpoicTBO U IeliCTBUE KOHIEHCATOPa MOCTOSIHHOM U IEPEMEHHOU EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHcaTopa OT IUIOLaJAM IUIACTHUH,
pacCcTOsAHUS MEXAY HUMU U JUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIS 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka U pa3psaaKa KOHAEHCATOpa 4Yepe3 PE3UCTOP.

YdeHnueckuit 3KCIepuMeHT, 1ab0paTOpHbIE pabOThI, MPAKTUKYM.

Onenka cuil B3aMMOJEICTBUS 3apsKEHHBIX TEJl.

HabnroneHnue npeBpaiieHns SHEpIUn 3apssKeHHOTO KOHJIGHCATOpa B SHEPTHIO U3JTyYEeHUs
CBETOJINO/IA.

N3ydeHne nmpoTekaHus TOKa B LIETH, COEpKalIEN KOHIEHCATOP.

Pacnipenenenne pa3HOCTH TOTEHIMANIOB (HANpsDKEHUs) TP TMOCIEI0BATEIbHOM
COCIMHEHUH KOHIEHCATOPOB.

HccenenoBanue paspsiga KOHACHCATOPA Yepe3 pe3UCTOp.

Tema 2. IIocTOSIHHBIN 2JIEKTPUYECKUN TOK.
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Cuna toka. I[locTosiHHBIN TOK.

VYcinoBusl CylIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOrO0 ToKa. VICTOUHMKM TOKa.
Hanpsoxkenne U u D1C E.

3axon Oma Juid yyacTKa LEemnu.

DNEKTPUUECKOE  CONPOTHBJIEHHE.  3aBHUCHUMOCTb  CONPOTHUBIIEHUS  OJHOPOJHOIO
IIPOBOJHUKA OT €r0 JUIMHBI U IUIOIIAN MONEPEYHOro CeYeHUs. Y IeIbHOE CONPOTUBIIEHUE
BELIECTBA.

[locnenoBarenpHOE, NapauieIbHOE, CMEIIAHHOE COEIWHEHUE IPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX AMeKTprueckuX nenei. [Ipasuna Kupxroda.

Pabota snexrpudeckoro Toka. 3akoH Jxoyns—Jlenma.

MOIIHOCTb 1EKTPUUYECKOTO TOKA. TemnoBasi MOLIHOCTh, BbIJENIsIEMast Ha PE3UCTOPE.

OJIC u BHyTpeHHEe CONpPOTHUBICEHHE HCTOYHHMKA TOKa. 3akoH Oma yisi TOJHOU
(3aMKHYTOM) AJIEKTpUUECKOM 1ernu. MOIIHOCTh UCTOYHHMKA ToKa. KopoTKkoe 3aMbIKaHHE.

Konpnencarop B 1ienu NOCTOSTHHOTO TOKa.

TexHuueckne yCTpONHCTBA M TEXHOJOIMYECKHE IPOLECCHl: aMIEPMETP, BOJBTMETP,
peocTaT, CUETYUK IINEKTPUIECKON SJHEPTUN.

JleMoHCTparmu.

N3mepenue cuiibl TOKa U HANPSHKEHUSL.

HccnenoBanue 3aBUCHMOCTH CHUJIbI TOKa OT HANpPSDKEHUS JJIs PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOINO/IA.

3aBUCUMOCTh CONPOTHBIICHUS LWIMHIPUUECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYEeHUS U MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKa OT CONPOTHBIICHHS THPU TOCTOSTHHOM
HaIpsKEHUU.

[Ipsmoe u3mepenne D/IC. KopoTkoe 3aMbIKaHHE TaJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKA
BHYTPEHHETO CONPOTUBIICHUS.

Crioco0ObI coeHEHUsT ICTOYHUKOB Toka, DJIC Oarapeii.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXKy ITOTOCAMU HCTOYHUKA TOKA OT CUJIBI TOKa
B LICTIH.

Y4eHUYeCKui IKCIIEPUMEHT, JIabOpaTOpHbIE PAa0OThI, MPAKTUKYM.

HccnepoBanue cMEMIaHHOTO COEIMHEHNS PE3UCTOPOB.

N3mepenue yaenbHOro COnpoTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIS JIAMITbl HAKaJIUBaHHUSL.

YBenuueHue npesesia u3MepeHust amrnepMmerpa (BoJbTMETpa).

N3amepenne D/1C u BHYTpEHHETO COMPOTUBIICHHUS UICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd IJ[C ranbBaHMYECKOrOo 3JEMEHTAa OT BPEMEHU IIpH
KOPOTKOM 3aMbIKaHHUH.

HccnenoBanue pa3HOCTH NOTEHIMAIOB MEXKy ITOJOCAMU UCTOYHUKA TOKA OT CUJIbI TOKa
B LICTIH.

HccnegoBanue 3aBUCMMOCTH MOJI€3HOM MOIIIHOCTH UCTOYHHMKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku B pa3fiMuHbIX Cpeliax.

DNeKTpuyeckas MPOBOJAUMOCTh PA3IMYHBIX BEUIECTB. JJIEKTPOHHAs MPOBOJUMOCTH
TBEPIBIX METAJUIOB. 3aBUCUMOCTb CONPOTHUBJIEHUS METAUIOB OT TEMIEpPaTyphl.
CBepXnpoBOIUMOCTb.

DNEeKTpUYECKU TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[MonynpoBoanuku. CoOCTBEHHass M TPHUMECHAs MPOBOJUMOCTh TOIYIMPOBOTHUKOB.
CgoiictBa p—Nn-nepexona. [lonynmpoBoIHUKOBBIE TPHOOPHI.

DNEeKTpUUECKUN TOK B AJIEKTPOJIUTAX. DJIEKTPOJIMTHYECKAs AUCCOLUALMS. DIEKTPOJIN3.
3akonbl Dapajnes 11 37IEKTPOIH3a.

DOnekTpuyeckuii TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSITENIBHBIA pa3psii.
Paznuunble TUIIBI caMocTOsATENRHOTO pa3psaa. Monuus. [lna3ma.
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TexHuueckue yCTpONHCTBA U MNPAKTUYECKOE IPUMEHEHME: TIa30pa3psaHbIC JIAMIIBI,
ANIEKTPOHHO-TydeBasi TpyOKa, TOJYHNPOBOJHUKOBBIE MPHOOPBI: MO, TPaH3HCTOP,
¢dorommon, CBETOAMON, TajbBaHWKA, paUHUpOBAHWE MEAW, BBHIIUIABKA AJTIOMHUHUSA,
JIEKTPOHHAs] MUKPOCKOIIUSI.

JleMoHCTpamu.

3aBUCUMOCTb CONIPOTHUBIICHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB AJIEKTPOJIUTOB.

3akoHbl AeKkTposn3a Papases.

HckpoBoii pa3ps ¥ IpOBOJUMOCTb BO3yXa.

CpaBHeHHE NPOBOJAUMOCTH METAJJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS MPOBOIUMOCTD JHO/IA.

Y4eHnueckui IKCIIEPUMEHT, J1abopaTOpHbIE pabOThI, MPAKTUKYM.

HaGnronenue anexrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsATHE BONBT-aMIIEPHON XapaKTEPUCTUKU JHOJA.

@uU3NYECKU IPAKTUKYM.

CriocoObl  u3MepeHus: (GU3NYECKUX BEJIWYMH C HCIHOJB30BAaHUEM AaHAJOTOBBIX H
UU(POBBIX  HU3MEPUTENbHBIX MPUOOPOB U  KOMIBIOTEPHBIX JIaTYMKOBBIX  CHCTEM.
AOGCOIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH M3MEpeHU pu3nyeckux BeaudyuH. OLeHka
TPAHMI] IOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHHM, WCCICNOBAHUM 3aBUCHMOCTEH (PU3MUECKHX
BEJIMYMH, TPOBEpKAa MPEIOKEHHbIX Trunore3 (BbIOOp U3 paboT, OMHCAHHBIX B
TEeMaTU4YeCKUX pa3fenax «YUYeHHMUEeCKU OSKCIepUMEHT, JabopaTopHble  paloThI,
MIPAKTUKYM).

Me:knpeaMeTHbIe CBSI3H.

N3yuenne xypca ¢puzuku yriay0iaéHHOTO YpoBHS B 10 Ki1acce OCYIIECTBISETCS C YUETOM
COJIep’KaTelbHBIX MEKIIPEJIMETHBIX CBSI3€M C KypcaMHM MaTeMaTUKH, OHOJIOTHH, XUMUHU,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble NOHATHS, CBSI3aHHBIE C HM3YYEHHEM METOJ0B HAyYHOTO IO3HAHUSA:
SIBJICHUE, Hay4yHbIH (akT, runoresa, (usnueckas BEIMYMHA, 3aKOH, TEOpHUsl, HAOIIOJeHHE,
9KCIIEPUMEHT, MOJECIMPOBAHHME, MOJENIb, H3MEPEHUE, MOrPEIIHOCTH H3MEPEHHI,
HM3MEPUTEIIbHBIC TIPHOOPHI, ITM(poBas JadopaTopusl.

Maremaruka: Pemenue cucrembl ypaBHeHuid. JluHeliHas ¢yHKIusA, mapabona,
runep6osia, ux rpadpuku u cpoiictBa. Tpuronomerpuueckue (PYHKIHMH: CUHYC, KOCHHYC,
TaHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXK1€CTBO. BEKTOPHI M UX MPOEKIUU
Ha OCU KOOPJMHAT, CJIIOKEHUE BEKTOPOB.

buonorus: MexaHnyeckoe JABMKEHUE B KUBOU mpupoe, auddysus, 0cMOC, TEII0O00MEH
KUBBIX OpraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYXKAIOIIEW Ccpelpl, YTHIM3alus
OMOOpPraHMYECKOr0  TOIUIMBA JJIsi  BBIPAaOOTKU  «TEIJIOBOW» M DIEKTPOIHEPrHH,
MMOBEPXHOCTHOE HATSKEHUE U KAIWJUIIPHBIE SIBJICHUS B PUPOJIE, FICKTPUUECKUE SBJICHUS B
YKUBOU IIPUPOLE.

XUMUS: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAs Macca, IOJydeHHME HaHOMATepHalloB, TEIUIOBBIE CBOWCTBA TBEPABIX TEII,
KUAKOCTEH W Ta30oB, JKUJIKHE KPUCTAJJIBI, DJEKTPUUECKUE CBOICTBA METAJLJIOB,
ANEKTPOJUTUYECKAS IUCCOLMALINS, TATbBAaHUKA, FIIEKTPOHHAS MUKPOCKOIIHSI.

I'eorpadusi: BnaxXxHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonorus: npeoOpa3oBaHUe ABMKEHHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYyXOTo
U KHMJIKOIO TPEHUS B TEXHUKE, CTAaTMUECKNE KOHCTPYKLUHU (KPOHIUTEWH, pelieTyaThie
KOHCTPYKIIMH), HCIIOJIb30BAaHHE 3aKOHOB COXPAaHEHMS MEXaHWKH B TEXHUKE (TMPOCKOTI,
BOJOMET M Jpyrue), JABUTATE]Ib BHYTPEHHErO CropaHMs, MapoBas TypOuHa, OBITOBOU
XOJIOIMIBHUK, KOHAWULHUOHEP, TEXHOJIOTUU IOJIyYEHUSI COBPEMEHHBIX MAaTepHasiOB, B TOM
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4lCc/ie HAaHOMAaTepUaloB, U HAHOTEXHOJIOTHUHU, JIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPONIPUOOPOB, Ta30PA3PSAHBIC JTAMIIBI, TOJTYIIPOBOIHUKOBBIE TPHOOPHI, TaTbBAHUKA.

Coaepixkanue yuyeOHOI JMCIHUIIJIMHBI B BTOPO# NOJIOBHHE ee H3yYeHHUs!

Pazgen 4. DnexrpoauHaMuka.

Tema 4. MaruuTHOE€ 110JI€.

B3aumopeiicTBue MOCTOSIHHBIX MAarHUTOB M IPOBOJHHUKOB C TOKOM. MarHUTHOE HOJeE.
Bekrop marmutHONM uWHAYKUMU. lIpuHIMD Cynepno3unMy MAarHATHBIX Mojed. JInHum
MarHUTHON MHIYKIIHH.

MarauTtHoe 1oJie MPOBOJHUKA C TOKOM (NPSMOTO MPOBOJHHMKA, KATYIIKH U KPYrOBOI'O
BUTKa). OnbIT Dpcrena.

Cuna Ammiepa, e€ HalpaBJI€HUE U MOYJIb.

Cuna JlopeHia, e€ HampaBJeHHE U MOIYNb. [[BIKeHHE 3apsHKeHHOM YacTUIbI B
OJIHOPOJHOM MarHuTHoM mnosie. Pabota cuiiel Jlopenua.

MaruutHoe noje B BeuiectBe. DeppoMarHeTuky, napa- U AMaMarHeTUKH.

Texnuyeckue ycTpolcTBa M TEXHOJIOTHUYECKUE MPOLECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, IEKTPOABUTATENb SIKOOU, yCKOpUTETU
AJIEMEHTAPHbBIX YaCTHII.

JleMoHCTparmu.

Kaptuna nuHMI MHOYKUMM MarHUTHOTO TMOJSL IOJIOCOBOTO M IMOJAKOBOOOPA3HOTO
MOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMi MarHUTHOM HWHAYKUMU TIOJS JJUHHOTO TPSMOTO MPOBOJAHHMKA U
3aMKHYTOTO KOJIbLIEBOTO ITPOBO/IHKKA, KATYILIKH C TOKOM.

B3anmopelicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIla Ha HOHBI AJIEKTPOJIUTA.

Habmionenue ABMKeHUS MTy4dKa 3JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHnUm  JOCHCTBUS  DIIEKTPOM3MEPHUTEIBHOTO MpuOOpa MarHUTORIEKTPUUYECKOU
CUCTEMBI.

Y4eHnuecKuil IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

HccnegoBanne MarHuTHOTO MOJISt HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBoiicTB (heppoMarHeTUKOB.

HccnenoBanue AeCTBUSA MOCTOSIHHOIO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuibsl Amrmepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MArHUTHOM MHAYKIIMY HAa OCHOBE MU3MEPEHHUS CHIIbI AMIiepa.

Tema 5. DnekTpoMarHuTHas UHIYKIUS.

SBneHue snexkTpoMarHUTHOW MHAYKIUHU. [loTok BekTOpa MarHUTHOM MHAYKIUU. DJ(C
WHIYKIUU. 3aKOH 3JeKTpoMarHuTHOM nHaykuuu @apaznes. BuxpeBoe anekTpuueckoe mnoJie.
Toku dyko.

O/J1C uHAYKIMH B TPOBOJHUKE, IBUKYILEMCS B OJIHOPOTHOM MarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NupayktuBHOCTh. KaTymika MHAYKTMBHOCTM B LENU IOCTOSIHHOTO TOKa. fIBieHue
camouHaykuuu. 3/1C caMonHIyKIuN.

OHeprus MarHUTHOTO TOJIS KaTYLIKN C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHudyeckne yCTpONCTBA M TEXHOJIOTMYECKHE TIPOLIECCHI: HWHAYKIMOHHAS IIEub,
COJICHOM /I, 3aIIUTa OT MIEKTPU3ALNHU TEJI IPU JIBMKEHUHM B MArHUTHOM I10JI€ 3EMJIH.

JleMoHCTpamu.

Habnronenue siBieHUs 3JI€KTPOMAarHUTHOW MHTYKIIUH.

Hccnenosanue 3aBucumoctu OJIC MHAYKIMHM OT CKOPOCTH WM3MEHEHHS MAarHUTHOTO
MIOTOKA.

IIpasuiio Jlenna.
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[Tagenne MarauTa B amOMUHUEBOH (MEIHOM) TpyOe.

SIBiIeHME CAMOMHIYKIINY.

Hccnenosanue 3apucumoctd 1C caMOMHAYKIIMM OT CKOPOCTH U3MEHEHMSI CHJIbI TOKA B
LENH.

YdeHn4ecKuil SKCIIepUMEHT, 1Tab0paTOpHbIE pabOThI, MPAKTUKYM.

WccnenoBanue siBiI€HUS IEKTPOMArHUTHOM MHIYKIINH.

Onpenenenre MHAYKIUNA BUXPEBOIO MarHUTHOTO MOJIS.

WccnenoBanue sBiIEHUS CAMOUHIAYKIUH.

COopka MoeNr 3IEKTPOMArHUTHOTO TeHEepaTopa.

Paznen 5. Konebanust 1 BOJIHBL.

Tema 1. Mexanuueckue kojaeOaHusl.

KonebarenbHast cucrema. CB0OOOJHBIE KOJIEOaHMS.

l'apmonnueckue  konebanus. KuHemarnueckoe W JUHAMMYECKOE  OINMCAHUE.
DHepreTuyeckoe ONMcaHue (3aKOH COXpaHEHHs] MeXaHW4ecKoW sHepruu). BriBoj
JUHAMHYECKOTO OINHCAaHUS TApPMOHMYECKHUX KOJEOAaHMHW U3 HUX DHEPreTHYecKoro u
KMHEMAaTUYECKOTO OMUCAHUSI.

Ammnryna u ¢asza xonebanuil. CBsi3p aMIIUTYABl KOJEOAHUNH MCXOJIHOM BEIMUYUHBI C
aMIUIUTy1aMU KoJieOaHui e€ CKOPOCTU U YCKOPEHHS.

Ilepuoq wu wactora koneOanwii. Ilepwon  mamplx  CBOOOAHBIX — KoJIeOAHUIA
MaTeMaTH4ecKoro MasiTHuKa. Ileproa cBoOOHBIX KOJeOaHUN MPYKMHHOTO MasiTHUKA.

[TonsatTue o 3aryxarommx koseOaHusX. BreiHykneHHble KoneOaHus. Pe3onaHnc.
Pe3onancHas kpuBas. BinusiHue 3aTyxaHusi Ha BUJ pe30HAHCHOU KpUBOMl. ABTOKOJIE0aHUS.

Texnuyeckue ycTpoHCTBa M TEXHOJIOTMYECKHE MPOIECCHl: METPOHOM, Yachl, Kadelu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JleMoHCTparmu.

3anuch K01e0aTeIbHOTO ABMKEHUS.

Habnmionenne He3aBUCHMMOCTH Tepuoja MajblXx KojieOaHUl Tpy3a Ha HHUTH OT
aAMILIUTYIbI.

HccnenoBanme 3aryxaromux KojieOaHUH W 3aBUCUMOCTH IIepuoJia  CBOOOJHBIX
KoJieOaHU OT COMPOTHUBIICHUSI.

HccnenoBanue kosneOaHUi Ipy3a Ha MAacCUBHOM MNpYyXHUHE C LENbI0 (POpPMHUpPOBaAHUS
MpeICTaBIeHU 00 UeabHON MOJIENN MPYKMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU MPU KoJIeOaHUIX Irpy3a Ha MpYy>KUHE.

HccnenoBanue BBIHYKJICHHBIX KOJICOAHUM.

Habmonenue pe3onanca.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPYKMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB JBUKEHUS TeJa B X0/1€ KoeOaHUI Ha yIpyrom mojBece.

N3yuenue nBUXKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpaszoBanue SHEPTUH B IPYKUHHOM MASTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIONINX KOJIeOaHUH.

HccnenoBanue BEIHYKJCHHBIX KOJIeOaHU.

Tema 2. DnekTpoMarHuTHbIE KOJICOaHUS.

KonebarenbHbiil koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHbIE KOJEOAHUS B HACAIBHOM
KosebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIUTYABI 3apsijia KOHJEHCATOpa C
aMIUTUTYAO0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJICaTbHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxaromue 3JeKTPOMarHUTHbIe KojeOaHus. BBIHYXJEHHBIE 3JIEKTPOMAarHUTHBIC
KoJeOaHusl.

IlepemenHbIli TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYIHOE M JEHCTBYOIIEE
3HA4YeHHE CHJIbl TOKA W HANpsDKEHUS NMPU pa3iudHON (opMe 3aBHUCUMOCTH MEPEMEHHOTO
TOKa OT BPEMEHH.
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CuHyconjalbHbIi  NEpeMEHHBIM  TOK. Pe3ucTop, KOoHAEHcAaTOp W KaTyllka
VMHJYKTUBHOCTH B LIEIM CUHYCOUJAIBHOIO IIEPEMEHHOro Toka. Pe3zonanc ToxoB. Pe3oHanc
HaIpSKECHUH.

Wneanbublii Tpanchopmatop. [IponsBoacTBo, nepenavya u noTpedieHHe IEKTPHUECKOM
SHEpPIruu.

DKOJIOTUYECKHE PUCKH IIPU MPOU3BOJCTBE 3MEKTPOIHEpruu. KynbTypa MCIosIb30BaHUS
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yYCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiad.

JlemoHcTpanmu.

CB00OOIHBIC AMEKTPOMArHUTHBIE KOJICOAHMSI.

3aBUCUMOCTb YaCTOTHI CBOOOAHBIX KOJIEOAHNUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuuorpaMmsl AJIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaroMUX 3JIEKTPOMAarHUTHBIX KOJIeOaHuH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoinykieHHbIE CHHYCOUIaIbHbIE KOJIeOaHUSI.

Pe3ucrop, karyiika HHIyKTUBHOCTH U KOHJIEHCATOP B IIENH IEPEMEHHOT0 TOKa.

Pe3onanc nmpu mocienoBaTebHOM COEIUHEHUH PE3UCTOPA, KAaTYIIKU MHAYKTUBHOCTH U
KOHJICHCATOpA.

YCcTpoicTBO U MPUHIIMI JeHCTBHS TpaHChOopMaTopa.

Monenb TMHUY 3JIEKTPOIepelauH.

Y4eHnuyecKuil IKCIIepUMEHT, JIabopaTOpHbIE PabOThI, MPAKTUKYM.

Nzyuenune Tpanchopmaropa.

HccnenoBanue MepeMEHHOTO TOKA 4epe3 MOCIEI0BATEIbHO COCIMHEHHBIE KOHIEHCATOP,
KaTyIIKYy ¥ PE3UCTOP.

HaGnroneHue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENM EPEMEHHOT0 TOKA.

Tema 3. MexaHU4Y€CKUE U SJIEKTPOMArHUTHHIE BOJHBI.

MexaHn4yeckue BOJHBI, YCIOBHS HMX pacnpocTpaHeHus. llomepeunsle W NpoONOJIBHBIC
BOJHBL. Ilepuon, cKOpocTh pacnpoCcTpaHeHUs W JJMHA BOJHBI. CBONCTBA MEXaHHYECKUX
BOJIH: OTpa)K€HHE, peIoMIIeHHE, HHTepPEepeHLIUs U TUPPAKLIUSL.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHUE OKPYKAIOILIEH CPEIbI.

ONEKTPOMAarHUTHHIE BOJIHBI. YCJIOBHS U3IY4YE€HHs NIEKTPOMArHUTHBIX BOJNH. B3anMHas
OpHEHTALMsI BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa JJNEKTPOMAarHUTHBIX BOJIH: OTPaXCHHE, IPEIOMIICHHE, NOJIApU3aLus,
uHTephepeHus 1 TudpaKius.

[Ilkana 251€eKTPOMAarHUTHBIX BOJH. IIprMeHEeHne 3IIeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paguoCBs3U U TeneBuacHUs. Paguonokanms.

DNEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbI.

TexHudeckune ycTpoiicTBa M NMPaKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
panap, paaMONpUEMHMK, TeJIEeBM30p, aHTeHHa, TenedoH, CBY-meusb, yabTpazBykoBas
JMAarHOCTHKA B TEXHUKE U MEIULIMHE.

JleMoHCTpanmu.

OO6pa3oBaHue U paclpoOCTPaHEHNUE TIONIEPEYHBIX U MPOJIOIBHBIX BOJIH.

Kone6utomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JUIMHBI BOJIHBI OT YaCTOThI KOJIEOaHUI.

HaGnronenue oTpaxkeHus U MPEIOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiiui MEXaHH4eCKUX BOJH.

AKyCTHUECKHI pE30HAHC.

CaolicTBa ynbTpa3ByKa U €ro IpUMEHEHHUE.
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HaGnronenue cBS3M TPOMKOCTH 3BYyKa W BBICOTBI TOHA C AMIUIMTYJOW M YacTOTOM
KOJIEOaHUH.

HccnenoBanue CBOMCTB  DIIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, IPEJIOMIICHUE,
noJisipu3anusi, 1uppakuus, HHTepPepeHIns.

OO0HapyxeHue HHPPaKPaCHOTO U YAbTPAPHOIECTOBOTO U3ITyUCHHIA.

Y4eHnuecKkuil IKCIIEPUMEHT, J1abOopaTOpHbIE PabOThI, IPAKTUKYM.

N3yuenue napameTpoB 3BYKOBOI BOJIHBI.

N3yuenue pacnipocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onruka.

[IpssmonuHelHOE pacnpoCTpaHEHUE CBETAa B OJAHOPOAHOM cpene. Jlyu cBera. Toueunslit
HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHUs cBera. [locTpoeHune H300pakeHUN B IJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akoHBI TpEIOMIICHHs CBeTa. AOCONMIOTHBIA TIOKa3aTelb
npenomiieHns. OTHOCUTENbHBIN MoKa3aTenb npeiomiieHus. [IocToSIHCTBO 4acTOThI CBETa U
COOTHOIIEHHE JJIMH BOJH TpPU MEPEeX0Je MOHOXPOMATHYECKOTO CBETAa 4Yepe3 TIpaHHUILy
pazzena AByX ONTUYECKUX CPel.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHeli coctaB Oenoro cBera. L[Ber.

[TonHoe BHyTpeHHEe oTpakeHne. [IpenenbHbIi yroJl OJIHOrO BHYTPEHHETO OTPaKEHUS.

Cobuparonme u pacceuBarolue JuH3bl. ToHkasg nuH3a. POKYCHOE pacCTOSHUE H
ONTHUYECKas CHJIa TOHKOW JMH3bL. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHHSI TOHKOM
chepuyecKkoil JINH3bI OT €€ TeOMETPUU U OTHOCUTENILHOTO TOKa3aTells MPEeIOMIICHHUSI.

@opMyIia TOHKOW JIMH3BL. Y BEIMYEHHE, 1aBAEMOE JIMH30M.

Xoa ay4a, TpOIIEANIEro JUH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOW ONTUYECKOU
ocu. [locTpoeHue n300paxeHN TOUKH M OTPE3Ka MPSIMO B COOMPAIOITUX U PACCEUBAIOIITNX
JIMH3aX U UX CUCTEMAX.

Onrtuueckue nmpubopkl. Pazpemaromas cnocoOHOCTh. [71a3 kak onTHYECKas CUCTEMA.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas onrtuka. WHTepdepeHius cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBHUSA
HaOMIOJICHUS MaKCUMyMOB M MHUHUMYMOB B HUHTep(EpPEHIIMOHHON KapTUHE OT MABYX
KOTEPEHTHBIX HCTOYHHUKOB. [IpuMepshl kiaccnyecknx HHTEPPEPEeHINOHHBIX CXEM.

Hudpakuuss cBera. [ludpakiuonHas pemérka. YclioBue HaONIOIEHUS TJIaBHBIX
MaKCHUMYMOB IIpH MaICHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuueckne yCTpONCTBA M TEXHOJOTHMYECKHE IPOLECChl: OYKH, JIyNa, IEePUCKOIL,
doToamnmapar, MUKPOCKOII, TPOSKIIUMOHHBIN amnmapar, MPOCBETICHUE ONTUKH, BOJOKOHHAsS
ONTHKA, TU(GPAKIIMOHHAS PELIETKA.

JlemoHCcTpanuu.

3aKOHBI OTPaXKEHUS CBETA.

HccnepoBanue npeoMieHus CBETa.

Habmtonenue nomHOro BHYTpEHHETo oTpakeHus. MoJienb CBeToBOa.

HccnenoBanue xoJa CBETOBBIX ITyYKOB YEpe3 IIIOCKONAPAJUIEIBHYIO IUIACTUHY U
IIPU3MY.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Monenn MUKpOCKOIIa, TEIECKOTIA.

Habnronenue uaTepdepeHnu cera.

HaOmroienre BETOB TOHKUX IUIEHOK.

Habnronenue nudpakuuu ceera.

N3yuenue qudpakiimoOHHON peIETKH.

Habnronenue nudpakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeta.

Habnronenue nossipu3anum cBeTa.
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[IpumeHneHue noysipouI0B s U3y4EHHs] MEXaHUUECKUX HalpsyKEHUH.

YdeHn4ecKuil SKCIIepUMEHT, Tab0paTOpHbIE pabOThI, MPAKTUKYM.

N3mepenue nokaszaTess IpeJoMIIEHUS CTEKIIA.

HccnenoBanue 3aBUCHMOCTH (POKYCHOTO pacCTOSHHS OT BEIIECTBA (HA MPUMEPE KHUIKUX
JIUH3).

N3mepenne GoKyCHOTO pacCTOSHHSI PACCEUBAIOIINX JIHH3.

[Tonyuenue n300paxeHus B CUCTEME U3 IUIOCKOTO 3€pKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B cucTeMe U3 ABYX JIUH3.

KoHcTpyrpoBaHue TelecCKONUYECKUX CUCTEM.

Habnronenue nudpakunu, nHTEpPEPEHIINN U MOJSPU3ALUU CBETA.

N3ydenue nossipusanuu cBeTa, OTPaXXxEHHOTO OT MOBEPXHOCTU JUAJIEKTPHKA.

N3yuenne nutepdepeHInm J1a3epHOro U3JIyUYeHUs Ha IBYX LIEJIsX.

Ha6nronenue nqucnepcum.

HaGmronenue u nccnenoBanre muPpakiMOHHOTO CIIEKTPA.

N3mepenne miHbI CBETOBOW BOJIHBI.

[Tonyuenue cnekTpa U3My4yeHUs! CBETOIMO/1a TPU MOMOIIH TU(PAKIIMOHHON PEIIETKH.

116.7.3. Paznen 6. OcHOBBI clieiuanbHON TEOPHUH OTHOCUTEIBHOCTH.

['pannuBI MPUMEHUMOCTH KJIacCHYECKOW MeXxaHWKH. llocTynaTsl cnenuanbHONW TEOPHH
OTHOCUTEJIbHOCTH.

[IpoctpancrBeHHO-BpeMeHHON  uHTepBai. [IpeoOpasoBanust Jlopenma. VYcinosue
MPUYUHHOCTH. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMeJIEeHHE BPEMEHU U COKpallleHue
JUIAHBI.

OHeprusi ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs3b MacChl C SHEPrUeil U UMITYJIbCOM PENSATUBUCTCKON YaCTHUIbI. DHEPTUs MOKOSI.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE MPUEMHHKH,
YCKOPHUTENH 3apSKEHHBIX YACTHII.

Y4eHnuecKuil IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

Onpenenenre UMITyJabCa U SHEPTUH PENATUBUCTCKUX YacTull (1o doTtorpadusM TpekoB
3apsSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. KopmyckyisspHO-BOJHOBOH Ayaau3M.

PaBHOBecHOE TerUIOBOE H3NydeHHE (U3TydeHHe aOCOIIOTHO YEPHOTO Tena). 3aKkoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTH U UMITYIIBC (HOTOHA.

dotorpdext. OnwiTel A.I'. CroneroBa. 3akoHbl GoTtodrddexra. YpaBHeHHE DHUHINITEHHA
st potoddderra. «KpacHas rpanuiay dhotodaddexra.

JlaBnenue cBera (B 4YaCTHOCTH, JaBJICHHE CBeTa Ha AaOCOJIIOTHO TOTJIOIIAMIIYIO H
abcoMoTHO oTpaxarollyro nosepxHoctsd). OnbiTel [1.H. Jlebenena.

BosHoBeie cBoiicTBa yactull. Bosnbl ne bpoitns. JlnuHa BosiHbl e bpoitns u pazMepsl
obnacTu JOKamu3allUMU JABIOKYIIEHcs dYacTuibl. KopmyckynspHO-BOJHOBOM IyanusM.
Judpakuus 3JeKTPOHOB Ha KpUCTAJLIIaX.

Cnemuduxka wu3mepeHuit B Mukpomupe. COOTHOIIEHHs  HeoNpenenEéHHOCTeN
I'eiizen6epra.

TexHuueckre ycTpoicTBa M TEXHOJOTHUECKUE MPOLIECCHI: CHEKTPOMETP, (POTOIIEMEHT,
¢$oToaTUMK, TYHHEIbHBI MUKPOCKOII, COJIHEYHasl 6aTapesi, CBETOIMO/I.

JeMoHcTpanuu.

@013 PeKT Ha YCTAaHOBKE C IMHKOBO MIIACTHHOM.

HccnenoBanue 3akoHOB BHeUTHETo (oTodddexra.

HccnenoBanue 3aBUCMMOCTH CONPOTUBIIEHUS MOJIYIIPOBOJHUKOB OT OCBEHIEHHOCTH.

Ceeroguo.

Conneunas Gatapest.

YdeHnuecKuit 3KCIepuMeHT, 1ab0paTOpHbIE pabOThI, MPAKTUKYM.
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HccnenoBanue poTtopesucropa.

N3mepenue nocrosiaao# [lnanka Ha ocHOBe uccnenoBanus Gorodrddekra.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO OT HANIPSKEHHUS.

Tewma 2. ®usuka aroma.

OnbITH IO UCCIIEAOBAHMIO CTpOCHUs aToMa. [Tmanerapras moaens atoma Pesepdopra.

[octynarer bopa. M3znydenue u morniomieHrne (GOTOHOB IpPU MEPEX0Ae aToMa C OJHOTO
YPOBHS SHEPTUHU HA APYTOM.

Bunel criektpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPOA.

CrioHTaHHOE W BBIHYXCHHOE H3TydeHue cBera. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTHYECKUE TMPOLECCHI: CHEKTPAIbHBIM aHaln3
(criekTpocKo), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

JleMoHCTparmu.

Mogens omnbita Pezepdopna.

Habntoenne nuHelyaTbIX CIIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CUETYMKA HOHUZUPYIOIINX YACTHLL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

YyeHn4yeckuit IKCIIepUMEHT, TabopaTopHbIE PabOTHI, TPAKTUKYM.

HaGmronenne nuHeHYaToro crexTpa.

HccnenoBanue cekTpa pa3pekKeHHOT0 aTOMapHOTO BOJOPO/Ia U U3MEPEHUE TOCTOSTHHON
PunGepra.

Tema 3. ®u3uka aTOMHOTO SApa U AIEMEHTAPHBIX YaCTHULL.

Hyxnonnas monens siapa ['eitzenGepra—Banenko. 3apsan sapa. MaccoBoe uucio sjpa.
H3oTomsI.

PannoaktuBHOCTH. Anb(a-pacnaa. DIEKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnan. ['amma-
W3JIy4CHHE.

3aKkOH paJuMOaKTUBHOro pacnaga. PaauoakTwBHBIE H30TONBI B mpupone. CBolcTBa
WOHU3HUPYIOLIETO H3Iy4eHUs. BinsHMEe paJnoakTUBHOCTHM Ha JKMBBIE OpraHU3MBI.
EcrectBennsiii pon uznmyuenus. Jozumerpus.

DHeprus CBS31 HYKJIOHOB B siipe. SnepHbie cuibl. [{edekt maccsl spa.

SAnepubie peakruu. Jlenmenue w cuHTE3 sAnep. SnmepHbie  peakTophl.  [IpoGiembr
YOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJOTMYECKUE AaCHEKThl PAa3BUTHUS SAEPHOMN
SHEPreTHUKHU.

Meroapl perucTpalyy U UCCIEI0BaHUS JIEMEHTAPHBIX YaCTHLI.

@yH/1aMEeHTAIIbHbIE B3aUMOACUCTBUSA. bapnoHbl, Me30HbI U JenToHbl. lIpencraBienue o
CrannapTtHoil Mosienu. KBapK-ritooHHas MOJEIb apOHOB.

®u3uka 3a npegenamu CtangapTHoi Moaenu. TémHas Matepusi U TEMHAs1 SHEPTUsL.

EnunctBO (hmznueckoil KapTUHBI MUpA.

TexHuueckne yCTpoucTBa M TEXHOJOTMUYECKHE MPOLIECCHI: T03UMETp, kKamepa Buibcona,
SJIEPHBIA PEAKTOp, TEPMOSICPHBIN peakTop, aToMHas Oom0a, MarHUTHO-PE30HAHCHAs
ToMorpadus.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

HccnenoBanue TpekoB 4acTull (0 TOTOBBIM GoTorpadusim).

HccnenoBanue paaroakTUBHOTO (hOHA ¢ UCTIONB30BAHUEM J03UMETpA.

N3ydenue nmormnomieHus: 6eTa-4acTUIl ATFOMUHHEM.

Paznen 8. DnemMeHTHI aCTPOHOMUU U aCTPO (UK.

Otanbl pa3BUTHS acTpoHoMHH. llpuknagHoe W MUPOBO33pEHYECKOE 3HAUYEHUE
acTpoHOMUHU. [IpUMEHHMOCTh 3aKOHOB (PU3UKHU JUIsI OOBSCHEHUS MPHUPOJIBI KOCMHYECKHX
00BEKTOB.

Meroasl acTpOHOMUYECKHX HccienoBaHuil. COBpEeMEHHBbIE ONTHYECKUE TEIECKOIbI,
pPaMOTENECKOIIbI, BHEATMOC(EpHAsT aCTPOHOMHUSI.

Bun 3B€3aH0ro Heba. Co3Be3ausl, spKkue 3BE3/bI, IIAHETHI, X BUANMOE JABIKCHUE.

Conneynas cuctema.
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Connue. Conneunast akTuBHOCTh. MicTounuk sHeprun CosHIla U 3BE3/1.

3BE31pl, MX OCHOBHBIE XapaKTepUCTHKHU. Jluarpamma «CIEKTpalbHbIH Kjlacc —
CBETUMOCTbY». 3BE3/Ibl [JIaBHOM IOCIIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb)
Ui 3BE3] TJIaBHOW IOCIENOBATENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHbIE
IIPEICTaBJICHMSI O IPOMCXO0KIEHUH U 3BotonuK CoJHIa U 3BE3/. DTarlbl )KU3HU 3BE3].

Mneunslii Ilyte — nama [Manaktuka. Ilonoxenue u nBukenue ConHua B [anakTuke.
Tuns! ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IbIPHI B A/Ipax rajJakTHK.

Bcenennas. Pacmupenne Bceenennoit. 3akon XaO0mna. PasOeranue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3imydeHue.

MacrabHas crpykrypa Beenennoil. Meraranaktuka.

Hepewénnele npoOieMbl acTpOHOMUH.

Yyennueckue HaOIIOICHUS.

HabGmionenuss 3BE31HOrO Heba HEBOOPYKEHHBIM IJIa30M C  HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWIOKEHUH [UIs ONpeAeNeHUs] TOJOKEHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbIE co3Be3/1isi CeBEpHOro MoJIylapus U SpKue 3BE3/bI.

Habmonenus B teneckon JIyHsl, IIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOTUICHUH.

@uU3NYECKU IPAKTUKYM.

CriocoObl  u3MepeHus: (GU3NYECKUX BEJIWYMH C HUCIHOJB30BAaHUEM AaHAJOTOBBIX H
UU(POBBIX  HU3MEPUTENbHBIX MPUOOPOB U  KOMIBIOTEPHBIX JIaTYMKOBBIX  CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE MOIPENTHOCTH U3MEpeHni pu3ndeckux BeanunH. OneHka
TPAHMI] IOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHHH, WCCICAOBAHUN 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH, TPOBEpKAa MPEIOKEHHbIX Trunore3 (BbIOOp U3 paboT, OMHCAHHBIX B
TEMaTHYECKHX  pasfenax «YUeHUYeCKHH  SKCIEpUMEHT, JlabopaTopHble  paboThl,
MIPAKTUKYM).

O6o0mmaroiee MOBTOPEHHE.

OO0oOmeHne ¥ cuUCTeMaTu3alMs COJepXKaHMsA pas3lesioB  Kypca «MexaHukay,
«MonekynspHas ¢GHU3MKa U TEpMOJAMHAMUKay, «OIeKTpoAuHamuka», «Kosebanus u
BOJIHBDY, «OCHOBBI CIELUHAIBHONW TEOPUM OTHOCHUTENBbHOCTHY», «KBaHTOBas (uU3MKay,
«ONeMEHThl aCTPOHOMHHU U aCTPOYUBUKI.

Ponp ¢u3ukn ¥ acCTpOHOMHMHM B 3KOHOMHYECKOM, TEXHOJOTMYECKOM, COLMAIBHOW U
TUYECKOH cdepax NesITeIbHOCTH 4YeJIOBEKa, pojb U MECTO (GU3UKH U ACTPOHOMUHM B
COBPEMEHHOM HAy4YHON KApTHUHE MHPA, 3HAYCHHE OIMCATEIIBHOM, CHCTEMaTHU3UPYIOLIEH,
OOBSICHUTEIIBHOW M TMPOTHOCTHYECKON (DYHKIMHA (DU3NYECKON TEOpHH, POJb (HU3HUECKOU
Teopud B (POPMHUPOBAHUHU MPEACTABICHUN O (GU3NYECKON KapTHHE MHUpPA, MECTO
¢u3nyeckoil KapTUHBI MHpa B OOIIEM psdy COBPEMEHHBIX €CTECTBEHHO-HAay4YHbIX
IIPEICTaBICHUN O IPUPOJIE.

MexnpeamMeTHbIe CBSI3H.

N3yuenue kypca ¢pusuku yriayonéHHoro ypoBHs B 11 kimacce ocyliecTBisercs ¢ y4éTom
CoJiepKaTeIbHbIX MEXIIPEIMETHBIX CBSI3ed C KypcaMu MaTeMaTHKH, OMOJOIMH, XUMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIE TMOHATHS, CBSA3AHHBIE C M3YYEHMEM METOJIOB HAy4HOrO MO3HAHMS:
sBJICHHE, Hay4yHbIN (aKT, rumnotesa, pu3nUeckas BEJIWYMHA, 3aKOH, TEOpHUs, HAOIIOACHUE,
OKCIEPUMEHT, MOJEIMPOBAHUE, MOJAEIb, W3MEPEHHUE, IOTPEIIHOCTH  HU3MEPEHUH,
U3MepUTeNbHbIE MPUOOPHI, U(pOBast 1abopaTOpusl.

Marematrka: Pemenue cucremsl ypaBHeHU#M. TpuroHomerpuyeckue (yHKLIHHU: CHHYC,
KOCHUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M HX
IIPOEKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOpoB. IIpom3BoaHblE 3EMEHTapHBIX
¢bynkuuit. [lpuzHaky momodust TpeyroJbHUKOB, ONpEAEiIeHNe TUIOMAIN IOCKUX QUryp U
0o0bEMa Tel.

Bbuosorusi: snekTpuyeckue sBIEHHS B JKUBOM TIpupoje, KojeOaTeabHbIE IBUKECHHUS B
KUBOM TIpUpOJIE, DKOJOTMYECKUE PHUCKM TpPU  IPOU3BOJACTBE  DIJIEKTPOIHEPIHH,
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JJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYXKAlOWIEH Cpelbl, YJIbTPa3BYKOBas IUArHOCTHKA B
MEJMLIUHE, ONTHYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

XHUMHSA: CTPOCHHE AaTOMOB M MOJIEKYJN, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3MBbI 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

I'eorpadusi: MarHuTHBIEC TOJIOCA 3EMIIH, 3QJICKH MAarHUTHBIX YA, (OTOCHEMKA 3eMHOM
MMOBEPXHOCTH, cercMorpad.

TexHonorus: IIPUMEHEHNE IIOCTOSIHHBIX MarHuTOB, JIEKTPOMArHUTOB,
AJIEKTpOABUraTeNlb SIKoOM, reHepatop MEPEeMEHHOro TOKA, MHAYKIMOHHAs I€4b, JIMHUU
NIEKTpOIepeay, JJIEKTPOABUIaTelb, paxap, paauoONpUEMHMK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-neup, ynbTpa3ByKOBas JHArHOCTHKA B TEXHHKE, MPOEKIMOHHBIN ammapar,
BOJIOKOHHAs OIITUKA, COJIHEUHas OaTapesi, CIyTHUKOBbIE IPUEMHUKY, siA€pHAs SHEPTEeTUKA U
9KOJIOTHUYECKHE ACTIEKTHI €€ pa3BUTHS.
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4. TEMATUYECKOE INIAHUPOBAHUE 11O YYEBHOU JUCHUIIJIMHE
4.1. O6beM y4eOHOIi JUCHUIIMHBI U BUABI Y4eOHOH padoThl M0 CIeNUATbHOCTAM
13.02.11 TexHu4yeckasi JKCIUIyaTaMsd W  OOCHAY:KHBAaHHE  JIJIEKTPHYECKOTO0 H

3JIEKTPOMEXaHu4YecKoro oodopyaoBanusi (mo orpaciasim), 21.02.18 OOorameHue mnoJie3HbIX
uckomnaemslx, 08.02.04 BogocHa0skeHne 1 BOJI0OTBeIeHHE

Bun yue6Hoit paboThl Oovem
uacoe

Oo6s13aTesIbHAS ayIUTOPHAsI YUeOHAsl HATPY3Ka 163

B TOM YHCJIE:
TEopeTUIecKoe 00yUeHUe 117
abopaTOpPHBIC 3aHATHUS 20
MIPaKTUYECKHUE 3aHITH 26
KOHTPOJIbHBIE pabOTHI 4
MIPOMEKYTOYHAs aTTecTanus B popme ougpepenyuposannoiii 3auem (1 8

cemecmp), aKkzameH (2 cemecmp)

U3 HUX 9aCOB Ha MPO(ECCHOHATBHO OPUEHTHPOBAHHOE COJICPKAHNE YIeOHOU 30

JUCLUITAHBI

Wroro vacos 163

no npodeccuu 21.01.10 PeMOHTHUK rOpHOro 000py10BaHUSA

Bun yaeOHoM paboTh Oovem
yacoe

Oobs13aTesibHAsI Ay IUTOPHAsI ydeOHAasi HATPYy3Ka 162

B TOM YHCJIEC:
TEOPETHIECKOE 00yUECHHE 116
1a0opaTOPHEIE 3aHIATUS 20
MIPAKTUYECKHUE 3aHITH 26
KOHTPOJIbHBIE PAOOTHI 4
POMEXYTOYHAsI aTTecTanus B hopme dupgpepenyuposannviii 3auem (1 8

cemecmp), sK3amen (2 cemecmp)

U3 HUX YaCOB Ha MPO(ECCUOHATBHO OPUEHTHPOBAHHOE COJICPKAHNUE YIeOHOU 30

JMCUIUTUTHHBI

Wroro yacos 162
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4.2. TemaTn4ueckoe NJIAHUPOBAHME YUeOHON TUCHUNINHBI (¢ y4éToM Paboyeii nporpaMMbl BOCHUTAHMS)

TemaTn4eckoe IJIAHUPOBAHHUE y‘leﬁHOﬁ JAUCHHUIIVIMHBI IO CICHHAJIBHOCTHAM 13.02.11 Texuuueckas IRCILIyaTanust M 06c.11y>1anaHue

JIEKTPUYECKOT0 H JJIEKTPOMeXaHH4YecKoro obopyaoBanusi (mo orpaciasim), 21.02.18 OOorameHue moJIe3HbIX HCKOMAEMBbIX,

BopocHao:xxenue U BOJ0OTBeAeHHE

08.02.04

Haunmenosanue
pa3aenos

HaumenoBanue teMbl 1 (pOpMbI OpraHu3aluu yaeOHOM e TeIbHOCTH

O0BEM HyacoB

1

2

3

| cemecTp

Pazgen 1.

Mexanuka.

Tema 1.1. ®uzuka — dyHaaMmeHTanbHas Hayka o pupoje. Pusndeckue 3akoHbl. [loHsTHE 0 Dr3HUeckoit KapTUHE MUpa.

Mexannueckoe apuxenue. llepememenue. [1yrs. CkopocTs. PaBHOMEPHOE MPSMOJIMHENHOE TBUKEHUE.

Tema 1.2. Yckopenue. PaBHonepemMeHHOE npsMosIiHETHOE BIbKeHHe. CBOOOHOE MMaIeHue.

Tewma 1.3 JIBmxenue Tena, OpONMEHHOTO MO YTIIOM K TOPU30HTY. PaBHOMEpHOE IBMKEHNE TIO OKPY)KHOCTH.

Tema 1.4 Ilepssiii 3akoH Herotona. Cuna. Macca. Umnyinbc.

Tema 1.5 Bropoii 3akoH HeroToHa. OCHOBHOM 3aKOH KJIaCCUYECKON quHaMHUKU. Tperuii 3akoH HeroToHa.

Tewma 1.6 3akon BcemupHoro TsroteHus. [ paButanronnoe nose. Cuna tspkect. Bec. CriocoObl m3MeEpeHHsT MacChl TEIL.
Cuiibl B MEXaHUKE.

NININININ

Tema 1.7 3akoH coxpaHeHUs UMITYJIbca. PEaKTUBHOE ABUKEHHE.

N

Tema 1.8 PaboTta critbl. PaboTa noTeHImanbHbIX ciil. MomHocTh. DHeprus. Kunetnueckas sneprus. [loreHnuanbHas
SHEPTHS.

Tema 1.9 3akoH coxpaHeHUI MEXaHUYECKOU dHepruu. [IpumMeHenne 3aKkOHOB COXpaHEHUS.

JlaGopaTopHbie pabOTHI:

1. JTaboparopuoe 3ansitie Nel: «MccnenoBanue qBUKEHHs Tea MO ISHCTBUEM MOCTOSIHHOMN CHUITBD.

2. JIaboparopnoe 3anstue No2: «/3ydyeHne 3aKoHa COXPAHEHUS UMITYIbCa.

3. Jlaboparopuoe 3ausitie Ne3: «CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPHU JABUKEHUU Tella MO/ ISHCTBUEM CHII TSHKECTH

U YIPYTOCTHY.

[IpakTuyeckue paboOTHI:

1. Ilpaktuueckoe 3anarue Nel: «I'paduku paBHOMEPHOTO ¥ paBHOIIEPEMEHHOTO JIBUKEHUS.
2. Ilpaktuyeckoe 3ansaTue Ne2: «3aKOHBI COXpaHEHUSD.

3. JJaboparopHoe 3ansTHe Ne3: «M3yueHne 0ocOOCHHOCTEN CUIIbI TPEHHSI (CKOJIBKEHUS ).

30




Paznen 2 OcHOBBI MOJICKYJISIPHOI (PM3MKH M TEPMOANHAMHKH. 26
Tema 2.1. OcHOBHBIE NIOJIOXKEHUS MOJIEKYJISIPHO-KUHETHYECKOU Teopuu. Mneanbuslii ra3. [laBnenue raza. OCHOBHOE 2
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOM TEOPUHU I'a30B.

Tema 2.2 TemniepaTypa u ee uaMepeHue. ['a30Bbie 3aKOHBI. Y PaBHEHUE COCTOSIHUS UACATILHOTO raza. MosisipHas razoBast 2
MTOCTOSIHHASI.

Tema 2.3 BayrpeHHss sHeprus uaeaibHoro raza. Pabora u terora kak (opMsbl niepeaayn SHEeprin. TermmoeMKoCTb. 2
VY aenpHas TEMJIOEMKOCTh. Y paBHEHHE TEIJIOBOTO OanaHca.

Tewma 2.4 [lepBoe Hauano TepMOaUHAMUKH. AnnabaTHbIN npotiecc. [Ipunmmn nefictBus teminoBon Mamuubl. KIT/] 2
TEIJIOBOTO JABUTaTENsl.

Tema 2.5 Bropoe Hauano TepMOAMHAMUKH. TepMoAMHaMHUYECKas MIKala TeMneparyp. XoJa0uIbHbIE MallIUHBI. 2
Tennossle neurarenu. Oxpana npupoasl. MicnapeHne u KOHIEHCALHsL.

Tema 2.6 AGcomtoTHas M OTHOCUTENbHAS BIAXXHOCTh Bo3ayxXa. Touka pocsl. Kunenue. [ToBepXHOCTHBIN CI0M KUAKOCTH. 2
DHeprus NoBepXHOCTHOTO ciosi. KanwuisipHele siBeHUs!.

Tema 2.7 Yupyrue cBorictBa TBepAbIX Tell. 3akoH ['yka. [1maBnenue u kpucramuim3anusi. 2
Tema 2.8 KontposbsHast pabora Nel. 2
Tema 2.9 JludbdepennimpoBaHHbIil 3a4eT. 2
II cemecTp

JlaGopaTopHbie pabOTHI: 4
1. JTaGoparoproe 3ansitue Ned: «I3mMepeHne BIaKHOCTH BO3yXa.

2. JJaboparoproe 3anstue Ne5: «3ydenne nepopmanum pacTsHKeHUD.

[IpakTuueckue paboOTHI: 4
1. ITpaktuueckoe 3ansatue Ned: «Hanpsokenue. 3akoH ['ykay.

2. JlaboparopHoe 3ausitie No5: «/3MepeHne moBepXHOCTHOTO HATSKEHUS KHUJIKOCTH.

Paznen 3 DJIeKTPOIMHAMHUKA. 48
Tema 3.1 Dnextpuueckue 3apsabl. 3aKOH cOXpaHeHHUs 3apsaa. 3akoH Kynona. Dnektpuueckoe nosie. HanpskeHHOCTH 2
aneKkTpudeckoro noJs. [IpuHiun cyneprno3uuu nosiei.

Tema 3.2 PaGota cui anekrpoctaruyeckoro moss. [Totenmman. Pa3HocTh NOoTeHIIMANOB. DKBUIOTEHIIMAIBHEIE 2
MTOBEPXHOCTH.

Tema 3.3 CBsi3b MEXy HAMPSDKEHHOCTBIO M PA3HOCTHIO MOTEHLIUAIOB 3JIEKTPUUECKOTO MOoJIs. J{M3IeKTpUKY B 2
anekrpudeckoM noste. Ionspuzanus auanexkTpukos. [IpoBOIHUKYN B JIEKTPUYECKOM MOJIE.

Tema 3.4 Konzaencaropsl. CoegHeHHE KOHIEHCATOPOB B 0aTapero. DHEprus 3apsyKeHHOTO KOHAESHCATOpa. DHEeprus 2

QJICKTPUYICCKOTO TTOJIA.
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Tema 3.5 YcnoBusi, HeoOX0AUMBIE IJ1s1 BOSHUKHOBEHHSI U TIOJJICPKAHMS SIEKTPHUECKOro Toka. Cuiia ToKa 1 IIOTHOCTb
tToka. 3akoH OMa jy1st yaactka 1enu 6e3 J/1C.

Tema 3.6 3aBUCUMOCTD IEKTPUUECKOTO COMPOTUBICHHUS OT MaTepuraa, JJIMHBI U IJIOIIAIA IOTIEPEYHOTO CeUCHUS 2
MIPOBOJIHUKA. 3aBUCUMOCTH JIEKTPUUYECKOTO COITPOTUBIICHUSI IPOBOAHUKOB OT TEMIIEPATYPHI.
Tema 3.7 DnekTpoABMKYIAsl CHUJla UCTOYHMUKA TOKa. 3akoH Oma 1t mosiHoi nienu. CoeAMHEHUE MPOBOJHUKOB. 2
Tema 3.8 CoenuHeHnrne HCTOYHUKOB AJIEKTPUUECKON sHEeprun B 6arapero. 3akoH Jxoyns—IJlenna. PaboTa u MOIIHOCTh 2
AJIEKTPUYECKOTO TOKA.
Tema 3.9 TeroBoe aeficTBue Toka. Pemenue 3anau: «3akon [xoyns—Jlenna. PaboTa 1 MOIIHOCTB 3JIEKTPUIECKOTO 2
TOKa.
Tema 3.10 CoOcTBeHHAs TPOBOMMOCTH MOJIYITPOBOIHUKOB. [10IynIpOBOTHUKOBEIE TPHOOPHIL. 2
Tema 3.11 BekTop WHIYKIIMH MarHUTHOTO 1MOJIsl. J[elicTBHE MarHUTHOTO TOJISl Ha MPSIMOJTMHEHHBIN MTPOBOTHUK C TOKOM. 2
3akoH Amriepa.
Tema 3.12 B3aumoneiicTBue TokoB. MarHUTHBIN MTOTOK. PaboTa 1o nmepemMenieHuio mpoBOAHNKA C TOKOM B MAaTHUTHOM 2
ToJie.
Tema 3.13 JleficTBre MarHUTHOTO TIOJIS Ha IBHXKYyIIHics 3apsn. Cuna Jloperna. OnpeneneHue yeiapHOTOo 3apsia. 2
YckopuTtenu 3apspKEHHBIX YacTHlL.
Tema 3.14 DnekTpoMarHuTHasg UHAYKIUA. BuxpeBoe a1eKkTpuuecKoe moJie. 2
Tewma 3.15 CamonHIyKIusi. DHEPrUusi MArHUTHOTO TTOJISI. 2
JlaGopaTopHbie pabOTHI: 6
1. JTaGoparoproe 3anstue Ne6: «M3ydyenue 3akona Oma ajis ydacTka IenH, oClIeI0BaTeILHOTO U MapalIeIbHOTO
COEJIMHEHUS IIPOBOJIHUKOB.
2. JJaboparoproe 3ansaTre No7: «/3ydeHue siBJICHUS AICKTPOMArHUTHON UHIYKITHH.
3. JJaboparopnoe 3ansaTre Ne8: «Onpenenenue I/C 1 BHyTpEHHETO CONMPOTHBIICHHUS UCTOYHNUKA HATIPSHKCHUS.
[IpakTrueckue paboOTHI: 12
1. Ilpaktuueckoe 3ausatue Ne6: «3akon Amnepa. Cuna JlopeHuay.
2. IIpaktuyeckoe 3anatue Ne7: « AneKTpoMarHuTHAsT HHIYKIHS.
3. Ilpaktueckoe 3ansatue Ne8: «lIpaBuio Jlenua».
2. IIpaktuueckoe 3anarue Ne9: «M3yyenne 3akoHa OMa Jyis MOJHOM LIETIN».
4. TIpaktuyeckoe 3anstue Nel0: «Omnpenenenne kodhduiMeHTa MoJae3HOTo JEHCTBUS YMEKTPHUUECKOTO YaiiHUKAY.
5. [Ipaktuueckoe 3anarue Nell: «Onpenenenre TeMnepaTypbl HUTH JIAMITbI HAKAJIMBAHUSY.

Paznen 4 KoJsie0anusi u BOJIHBI. 24
Tema 4.1 KonebatenbHoe npwkenue. ['apmonndeckue konebanus. CBOOOIHBIE MeXaHWYeCcKue Koyiebanus. JInHeiiHbie 2
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MEXaHMYECKHE KOJICOATEIbHbBIC CUCTEMBI.

Tema 4.2 IlpeBparnieHne SHEPTUM MPHU KoJiedaTeaTbHOM IBKEHIH. CBOOOIHBIC 3aTyXaIOMUE MEXaHUICCKUE KOJICOAHMSI. 2
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHNUI.

Tema 4.3 Ilonepeunble ¥ TPOAOIbHBIE BOJIHBL. XapaKTEPUCTUKN BOJIHBI. Y paBHEHHUE IJIOCKOW Oeryiieii BOJIHBI. 2
WuTepdepeHtiys BOJIH.

Tema 4.4 [lonsatre o nudpakuny BoJH. 3BYKOBBIC BOJHBI. YJIBTPa3BYK U €r0 MPUMEHEHHE. 2
Tema 4.5 CBo6oHbBIE ANIEKTpOMarHuTHBIE Kosiebanus. [IpeBpaiiienre s3Heprun B KojaebaTeIbHOM KOHTYpe. 3aTyXarolue 2
AJIEKTPOMArHUTHBIE KOJIEOaHNUS.

Tema 4.6 I'eneparop He3aTyXalOUIMX AIEKTPOMArHUTHBIX Kosiebanuil. [lepemenHblIi TOK. ['eHepaTop nepeMeHHOTo TOKa. 2
Tema 4.7 EMKOCTHOE M HHIYKTUBHOE COTIPOTHUBIIEHUS IIEPEMEHHOTr0 ToKa. 3akoH OMa Jyisl 3JIeKTpUUYECKOU 1enu 2
MIEPEMEHHOT0 TOKa.

Tema 4.8 PaboTa 1 MOIITHOCTH NMEPEMEHHOTO TOKa. | eHepaTophl TOKa. 2
Tema 4.9 Tpaunchopmaropsl. Toku BeicoKoi yacToThl. [loyuenue, nepeaaya u pacupeiesieHne AIeKTPOIHEPTUH. 2
Tema 4.10 DnekTpoMarHUTHOE NOJIE KaK 0COOBIN BU MaTeprH. DJIEKTpOMarHUTHbIE BoJIHBL. Bubparop 'epna. 2
Tema 4.11 OtkpeIThIi KOJIeOaTenbHbINH KOHTYp. M300perenue paauo A. C. [TonoBeim. [ToHsITHE O pagroCBsI3U. 2
[IpuMeHeHue 31eKTPOMarHuTHBIX BOJIH.

JlaGopaTopHbie pabOTHI: 2
1. JTaboparoproe 3anstie Ne9: «3ydyeHne 3aBUCUMOCTH MeprUoia KoJIeOaHWH HUTSHOTO (MM MPY>KMHHOTO) MAasITHUKA OT

JUTHHBI HUTHU (MJTH MacChl TPy3a)».

Pasznen 5 OnTuka. 12
Tema 5.1 CkopocTh pacnpoCTpaHEHUs CBETa. 3aKOHBI OTPAXKEHUS U TIpejomiieHus ceeta. [lonHoe oTpakenue. JIuH3bI. 2
I'na3 kak ontuyeckas cucrema. OnTuyeckue mpruOopsI.
Tema 5.2 UnTepdepennns cera. KorepeHTHOCTh CBETOBBIX JTyueii. UTHTepdepeHIus B TOHKUX TuieHKaX. Kosbiia 2
Herorona. Mcnonb3oBanre nHTEpPEepeHIINN B HAYKE 1 TEXHHUKE.
Tewma 5.3 JIludpaxmus cera. {udpaknuonnas pemerka. [Tonstue o ronorpadun. lucnepcus cera. Bupl crieKTpoB. 2
Tema 5.4 Crnextpsl ucnyckanusi. CnekTpsl NorjiomeHus. YiabTpaduonetoBoe U HHGPAKPACHOE U3ITyUCHUSI. 2
PentrenoBckue nyun. VX mpupoa v cCBOMCTBA.
JlaGopaTopHbie pabOTHI: 2
1. JTaboparopHoe 3ansitie Nel0: «M3ydyeHue n3o0pakeHus: IPeMETOB B TOHKOH JIMH3EY.
[IpakTuyeckue paboOThI: 2
1. Ilpaktnueckoe 3ansiTue Nel2: «PacyeT onTUUeCKON CUIIbI JTUH3BI».

Pasnen 6 DJIeMeHThbI KBAHTOBOH (PU3HKH. 14
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Tema 6.1 KanroBas runote3a [Inanka. @otonsl. BHemHuii GoTtosnexrpuueckuit 3gpdext. Buyrperuuit GotodPpdexr.
Tumbr poTorIeMEHTOB.

Tema 6.2 PazButue B3rIs1/10B Ha CTPOCHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJAOpoJa. SaepHas Moienb 2
atoma. KBaHTOBbIE reHEpaTOPHI.
Tema 6.3 EctecTBeHHast paiMOaKTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO pacnaaa. CriocoObl HAOMIOACHUS U PETUCTPALIUU 2
3apshKeHHBIX yacTull. Dpdext BaBunosa — Yepenkosa.
Tema 6.4 Ctpoenue aromHoro sjpa. Jlepekt Macchl, 3Heprus CBS3U U yCTOMUYUBOCTh aTOMHBIX siI€p. SiepHbIe peaKiuu. 2
WckyccTBeHHas! paJuOAKTUBHOCTb.
Tema 6.5 Jlenenue tsxensix aaep. Llennas sinepHast peakuus. Ynpasisemas HenHas peakuus. SaepHblil peakTop. 2
[TonyueHue paJoaKTUBHBIX H30TONOB U UX IPUMEHEHHUE.
Tema 6.6 buosiornueckoe 1eHCTBUE paIMOAKTUBHBIX U31y4YEeHUN. DIIEMEHTAPHbIE YaCTULIBI. 2
[pakTryeckue paboThI: 2
1. IIpaktuueckoe 3anarue Nel3: «Pacyer nedexra maccoi».
Paznen 7 JBoonus BeesienHoi. 9
Tewma 7.1 Hama 3Be31Has cucrema — l'anaktuka. beckoneunocts Beenennoit. [lonarue o kocmosiornu. Moaens ropsiaen 2
Bcenennoii. CTpoeHue U MPOUCXOKICHHE [ aJlakTHK.
Tewma 7.2 Tepmosinepusiii cuntes. [Ipobmema TepmosiiepHoit sHepreTuku. DHeprusi CoJIHIIA U 3BE3/1. DBOJIONHUS 3BE3/I. 2
ITpoucxoxaenne CoMHEYHON CUCTEMBI.
Tema 7.3 KontpoabsHas padorta Ne 2. 2
O6o0maromuii ypok 2
3amura UIT 1
ITpomexxyrouHas arrectanus B GopMe IK3aMeHa 6
Bcero wacos 169
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TemaTH4eckoe NJIaHUPOBaHHe Y4eOHOH TucHUNIMHBI 10 npodeccun 21.01.10 PeMOHTHHUK ropHOro 000py10BaHUs

HanmenoBanue HaumenoBanue teMbl 1 (pOpMbl OpraHu3aluu ya4eOHOM e TeIbHOCTH O0BEM yacoB
pazzenos
1 2 3

| cemecTp

Pazyen 1. MexaHuka. 40
Tema 1.1. ®uzuka — yHaameHTanbHas Hayka o pupoje. Pusndeckue 3akoHbl. [loHATHE O pU3HUECKON KapTHHE MUpA. 2
Mexanuueckoe apmxenue. [lepememenune. [Iyrs. CkopocTs. PaBHOMEpPHOE NMPSMOJIMHEITHOE TBUKEHHE.
Tema 1.2. Yckopenue. PaBHonepemMeHHOE npsMosrHeTHOe aBmkeHne. CB0OOHOE MajIeHue. 2
Tema 1.3 JIBuxenue Tena, OpoIIEHHOTO MO/ YIIIOM K TOpU30HTY. PaBHOMEpHOE BHKEHHE M0 OKPY>KHOCTH. 2
Tewma 1.4 Ilepsbiit 3akoH HeroTona. Cuna. Macca. mmyisc. 2
Tewma 1.5 Bropoit 3akoH HeroTroHa. OCHOBHOM 3aKOH KJIaCCUYeCKOM TuHaMuKH. Tperuit 3akoH HeroToHa. 2
Tewma 1.6 3akon BcemupHoro Tsrotenus. [ paButanronroe nose. Cuna tspkect. Bec. CriocoObl m3MeEpeHHsT MacChl Tell. 2
Cuiibl B MEXaHUKE.
Tema 1.7 3akoH coxpaHeHUs UMITyJIbca. PEaKTUBHOE ABUKEHHE. 2
Tewma 1.8 PaboTa cwtbl. PaboTa moTeHmanpHbIX crit. MomHocTs. DHeprus. Kunernueckas sueprus. [loreHnuanpHas 2
SHEpPIHsl.
Tema 1.9 3akoH coxpaHeHUI MEXaHUYECKOU dHeprun. [IpumMeHenne 3aKOHOB COXpaHEHUS. 2
JlaGopaTopHbie pabOTHI: 6
1. JTaboparoproe 3anstue Nel: «MccnenoBanre NBHKEHHS TeJla MO 1EHCTBUEM TTOCTOSIHHON CHITBDY.
2. JTaboparopHoe 3ansiTue Ne2: «/3ydeHre 3aKoHa COXpPAHCHHUS UMITYJIbCay.
3. JIaboparopnoe 3ansTre Ne3: «CoxpaHeHHe MEXaHUUYECKOW SHEPTUH MTPU ABMIKECHUH TeJIa MO ISHCTBUEM CHII TSDKECTH
U YIIPYTOCTH».
[IpakTrueckue paboOTHI: 6
1. IIpaktueckoe 3ausatue Nel: «['paduku paBHOMEPHOTO ¥ PAaBHOIIEPEMEHHOTO BUKCHHUSD.
2. IIpaktuueckoe 3anarue No2: «3aKOHBI COXPAHEHUS.
3. Jlaboparopuoe 3ausitre No3: «3yuenne ocoOeHHOCTEH CUIIbl TPEHUS (CKOJIBKEHUS )).
CamocTosaTenbHas paboTa CTYJCHTOB: BHITIOJHEHHE JOMAITHUX 3aaHuil no pa3aeny 1. [IpumepHas TemaTnka 10

BHanﬂHTOpHOﬁ CaMOCTOSATEIbHOM pa6OTBII Hogsas HUHTEpHpCTaAllvus TCOPUU OTHOCUTCIIBHOCTH. CTpeJ'Ia BPCEMCHHU. Teopm{
OTHOCUTCIBHOCTH. TeOpI/IH OTHOCUTCIIbHOCTH U I'paBUTALUA. ONEMEHTBI CIIeLHaIbHOM TCOPHUU OTHOCUTCIIBHOCTH.
Knaccuueckas (pH3HKaZ CaMOOpraHI/ISyIOH_II/IeCH CUCTCMbI U MUKPOMUD.
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Paznen 2 OcHOBBI MOJICKYJISIPHOI (PM3MKH M TEPMOANHAMHKH. 37
Tema 2.1. OcHOBHBIE NIOJIOXKEHUS MOJIEKYJISIPHO-KUHETHYECKOU Teopuu. Mneanbuslii ra3. [laBnenue raza. OCHOBHOE 2
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUUECKOM TEOPUHU I'a30B.

Tema 2.2 TemniepaTypa u ee uaMepeHue. ['a30Bbie 3aKOHBI. Y PaBHEHUE COCTOSIHUS UACATILHOTO raza. MosisipHas razoBast 2
MTOCTOSIHHASI.
Tema 2.3 BayrpeHHss sHeprus uaeaibHoro raza. Pabora u terora kak (opMsbl niepeaayn SHEeprin. TermmoeMKoCTb. 2
VY aenpHas TEMJIOEMKOCTh. Y paBHEHHUE TEIJIOBOTO OajaHca.
Tewma 2.4 [lepBoe Hauano TepMoIUHAMUKH. AnabaTHbIN npotiecc. [Ipunmun nerictBus TeruioBoi mamuabl. KIT 2
TEIJIOBOTO JABUTaTENsl.
Tema 2.5 Bropoe Hauano TepMOAMHAMUKH. TepMoAMHaMHUYECKas MIKala TeMneparyp. XoJa0uIbHbIE MallIUHBI. 2
Tennossle neurarenu. Oxpana npupoasl. MicnapeHne u KOHIEHCAlHsL.
Tema 2.6 AGcomt0THas M OTHOCUTENIbHAS BIAXXHOCTh Bo3yxa. Touka pocsl. Kunenue. [ToBepXHOCTHBIN CI0M KUAKOCTH. 2
DHeprus NoBepXHOCTHOTO ciosi. KanwuisipHele siBeHUs!.
Tema 2.7 Ypyrue cBolictBa TBepAbIX Tel. 3akoH ['yka. [ImaBnenue u kpuctamum3anmsi. 2
Tema 2.8 KontposbsHast pabora Nel. 2
Tema 2.9 JludbdepennimpoBaHHbIil 3a4eT.
II cemecTp
JlaGopaTopHbie pabOTHI: 4
1. JTaGoparoproe 3ansitue Ned: «I3mMepeHne BIaKHOCTH BO3yXa.
2. JJaboparoproe 3anstue Ne5: «3ydenne neopmanyum pacTsHKeHUS.
[IpakTuueckue paboOTHI: 4
1. ITpaktuueckoe 3ansatue Ned: «Hanpsokenue. 3akoH ['ykay.
2. JTaboparopHoe 3aHsTHE NeS: «3MepeHre MOBEpXHOCTHOTO HATSHKCHUS JKUIKOCTH.
CamocrosiTenbHas paboTa CTy/ICHTOB: BBIIIOJIHEHUE TOMAITHUX 3aJaHUi TI0 pasnueny 2. 11
[IpumepHas TemaTHKa BHEAYUTOPHON CaMOCTOSTeNbHOM paboThl: McTopus atoMmuctuyeckux yueHui. TemmoBoe
paciupeHue Ten B npupoje u Texuuke. Bropoit 3akon Tepmoannamuky. TemoBoi U TMHAMUYECKU pacueT ABUTaTeNs
BHYTPEHHETO Cropanus. TerioBble JBUTaTeIn

Pasznen 3 DJIeKTPOIMHAMHUKA. 60
Tema 3.1 Dnexrpuueckue 3apsabl. 3aKOH coXpaHeHus 3apsaaa. 3akoH KynoHna. Dnekrpudeckoe nose. HanpsxeHHOCTD 2
anekTpudeckoro nosis. [IpuHnun cynepno3unuy nosen.
Tema 3.2 PaGora cun anekrpocratuueckoro nosjst. [loreniman. PazHocTh noTeHIManoB. DKBUMOTEHIMAIbHbBIE 2

ITOBCPXHOCTHU.
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Tema 3.3 CBsi3b MEXK/Iy HAMPSHKEHHOCTHIO U PA3HOCTHIO MOTEHIIUAJIOB AJIEKTPUIESCKOTO OIS [IMIIEKTPUKHU B
anekrpudeckoM noste. [onspuzanus auanexTpukos. [IpoBOJHUKY B 3JIEKTPUUECKOM HOJIE.

Tema 3.4 Konnencaropsl. CoeHeHHE KOHACHCATOPOB B OaTapero. DHEprusi 3apsHKEHHOTO KOHIGHCATOpa. DHEPrus 2
AIEKTPUUECKOTO TIOJISL.

Tema 3.5 YcnoBusi, He0OOX0AUMBIE IJIs1 BOSHUKHOBEHHSI U TIOJJICPKAHMS AIEKTPHUECKOro Toka. CHila ToKa M IUIOTHOCTb 2
Toka. 3akoH Oma jyist yaactka 1enu 6e3 J/1C.

Tema 3.6 3aBUCUMOCTD IEKTPUUECKOTO COTMPOTHBIICHUS OT MaTepuraia, JJIMHBI U IJIOIIAIA TOTIEPEYHOTO CeUCHUS 2
MTPOBOTHHUKA. 3aBUCHMOCTb AIEKTPUICCKOTO COMPOTHBIICHUS ITPOBOJHUKOB OT TEMITCPATYPHI.

Tema 3.7 DnekTpoABMKYIask CUjla UCTOYHHUKA TOKa. 3akoH Oma ju1st mosiHoi nienu. CoeiMHEHUE MPOBOTHUKOB. 2
Tewma 3.8 CoenuHeHre HCTOYHUKOB AJIEKTPUUECKON dHEpTrun B 6arapero. 3akoH Jxoyns—IJlenna. PaboTa u MOIHOCTh 2
AIEKTPUIECKOTO TOKA.

Tema 3.9 TerutoBoe neficTBue Toka. Pemenne 3amadu: «3akon Jxoynss—Jlenma. Pabota 1 MOITHOCTB 3JIEKTPHIECKOTO 2
TOKa.

Tema 3.10 CoOcTBeHHAs TPOBOMMOCTb MOJTYITPOBOIHUKOB. [107yIIpOBOTHUKOBEIE TPHOOPHI. 2
Tema 3.11 BekTop WHIAYKIIMH MarHUTHOTO 1MOJIsl. J[elicTBHE MarHUTHOTO TOJISl HA TIPSIMOJIMHEWHBIN TTPOBOTHUK C TOKOM. 2
3akoH Amrepa.

Tema 3.12 B3aumoseiicTBre TOKOB. MarHuTHbII oTok. PaboTa 1o nepemMenieHuto MpoBOAHUKA C TOKOM B MAarHUTHOM 2
ToJie.

Tema 3.13 JleiicTBre MarHUTHOTO TOJIS Ha ABMOKYyIuics 3apsan. Cuna Jlopenna. OnpeneneHue yeabsHOTO 3apsa. 2
YckopuTtenu 3apsbKEHHBIX YacTHll.

Tema 3.14 DnekTpoMarauTHas UHAYKIMA. BuxpeBoe a1eKkTpuuecKkoe moJie. 2
Tewma 3.15 CamonHIyKIus. DHEPrusi MArHUTHOTO TTOJIS. 2
JlaGopaTopHbie pabOTHI: 6
1. JTaGoparoproe 3anstue Ne6: «M3ydyenue 3akona Oma ajis yuacTka IenH, IoCIeI0BaTEeILHOTO U MapalIeIbHOTO

COEJIMHEHUS TIPOBOJIHUKOBY.

2. Jlaboparopuoe 3ausiTie No7: «/3yueHue siBJICHUS 3JEKTPOMArHUTHON HHTYKITHI.

3. Jlaboparopuoe 3anstre No§8: «Onpenenenue 3/1C u BHyTpEHHET0 COMPOTUBIICHHS HCTOUYHUKA HANIPSHKEHUSD).

[IpakTrueckue paboOTHI: 12

1. IIpakTrueckoe 3anstre Ne6: «3akon Ammnepa. Cuna JlopeHuay.

2. IIpaktuyeckoe 3anaTue Ne7: « QNeKTpOMarHuTHasi HHIYKIUS.

3. IIpaktuueckoe 3anarue Ne8: «IIpasuno Jlenua».

4. Ilpaktuyeckoe 3ausTHe Ne9: «M3yuenne 3akona OMa 715 MOJIHOM LEM».
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5. [Ipaktuueckoe 3anarue Nel(: «Onpenenenne kodhhUIMeHTa MOJIE3HOTO JEHCTBUS JIEKTPUICCKOTO YaAHHUKA.
6. [Ipaktnyeckoe 3anstue Nell: «OnpeneneHne TemMneparypbl HUTH JaMITbl HAKaJIHBAHUSD).

CamocrosTrenbHas padoTa 00yJaronuxcs (CTYACHTOB): BBIMOJTHCHHE JOMAITHUX 3aJaHUH 10 pa3ierny 3.

[IpumepHas TemMaTHKa BHEAYUTOPHOW CaMOCTOSITENIbHON paboThl: AKKYMYJISITOPBL. I 'eHepaTopbl NEPEMEHHOrO TOKa.
JIBurarenp NOCTOSIHHOTO TOKa. /[BoiHOE JyuenpenoMiIeHHe IEKTPOMArHUTHBIX BOJIH. 3a/1a4ya BUXPETOKOBOTO KOHTPOJISL.
3ammTa OT ANEKTPOMArHUTHBIX U3TydeHHd. Vi3MepeHne MarHuTOCTpUKIIUK (peppoMarHeTuka ¢ MOMOIIbIO TEH30IaTIYHKA.
WccnenoBanus MarHUTHBIX o€ B BemlecTse. [lepBuunble nCTOUHMKY nUTaHud. [IpeoOpazoBanue 3Heprun okeaHa.
[IpyurHBI U HCTOUYHUKY MOSIBICHUS CTaTHUECKOTO0 3MekTpuuecTBa. [Ipodeccun xxuakux kpucramion. PeakTuBHoe
nBUKEeHHE. Me)XKOHTUHEHTaIbHas OalmucTrueckas pakera. CBEpXIpoBOAUMOCTb. TeIIoBbIe, THAPABINYECKHUE U
aToMHbIe 3nekTpocTaHiuu. Tok . [llapoBast MonHMS. DKCHIEpUMEHTaIbHbBIE UCCIEI0BAHUS AUIIEKTPUUECKUX CBOMCTB
MaTepHuaIoB. DKCIEPUMEHTaIbHbIE UCCIEA0BAHNS AIEKTPOMArHUTHOW HHAYKLIKU. DJIEKTPOMAarHUTHasi TEOpUs CBETA.
Onekrpopazpsaasie CO2-mazepbl. DNEKTPOCTAHIIAN. DIEKTPOXUMUYECKHE TpeoOpa3oBaTeny YHEPruu. Buibl ciekTpos.
I'eomerpuueckas ontuka. Mopdooruueckuii aHain3 IBETHBIX (CIEKTPO30HANBHBIX) N300paxkeHuit. [Ipodaemsl
xopotuero 3perus. Ontuka. OnTudeckue spiieHus B mpupojie. CIeKTpbl, CIeKTpaibHbIN aHan3. OU3NKU U CBETOBAst
YYBCTBUTEJIBHOCTH IJ1a3a

12

Pasnen 4

Koe0anus v BOJIHBI.
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Tema 4.1 KonebarenbHoe aBmxeHue. ['apmoHndeckue koiaedanus. CBOOOIHbIE MeXaHHUeCKHe KoneOanus. JInnelnbie
MeXaHNYECKHUE KOJIe0aTEIbHbIE CUCTEMBI.

Tewma 4.2 IlpeBpatienre sHEPTUA Mpu KosiedareapHOM ABMKeHNH. CBOOOHBIC 3aTyXalOIINe MEXaHUUECKHE KOJIeOaHus.
BoinyxieHHbIE MEXaHUYeCKHe KOJIeOaHMUsI.

Tewma 4.3 Tlonepeynsie U MPOI0IBHBIC BOJTHBI. XapaKTEPUCTUKH BOJIHBI. Y pPaBHEHHE TUIOCKOW OCTYIIEH BOJIHBI.
Wnrtepdepennus BoH.

Tema 4.4 Tlonstre o qudpakiiny BOJH. 3BYKOBBIC BOJHBL. YJITPAa3BYK U €ro IPUMEHECHHE.

Tema 4.5 CBoOO1HBIE AJIEKTPOMarHuTHeIC KosiebaHus. [IpeBpanieHue s3Hepruu B KojaedaTeIbHOM KOHTYpe. 3aTyxaromiue
AJIIEKTPOMArHUTHBIE KOJICOaHNU .

Tema 4.6 'eneparop He3aTyXaroUMX JIEKTPOMArHUTHBIX KosieOanuil. [lepemenHsblil Tok. ['eHepaTop nepeMeHHOro ToKa.

Tema 4.7 EMkocTHOE 1 HHAYKTUBHOC COIIPOTUBJICHUS IICPEMCHHOI'O TOKA. 3akoH Oma JJIA 3HeKTpI/I‘leCKOI71 (28058
IICPEMCHHOTI'O TOKA.

N

Tema 4.8 PaboTa 1 MOIIHOCTH NEpEMEHHOT0 TOKa. [ eHepaTopkl ToKa.

Tema 4.9 Tpancdopmaropsl. Toku Beicokoi yacToThl. [lonyuenue, nepeaaya u pacupeeaeHue AIeKTPOIHEPTUH.

Tema 4.10 DnekTpoMarHUTHOE 10JIe KaK 0COOBIN BUJI MaTepuH. DJIeKTPOMarHUTHbIE BoJHBI. Bubparop ['epua.

Tema 4.11 OTkpbIThIN KONIeOaTeNnbHBINA KOHTYp. M300perenue paguo A. C. Ilonossim. [loHsiTHE O pagnocBs3y.
[IpuMeHeHNEe 2IEKTPOMAarHUTHBIX BOJIH.

NININ|IN
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JIaboparopHbie pabOTHI: 2
1. JlTaboparoproe 3ansTie Ne9: «M3ydyeHne 3aBUCUMOCTH epro/ia KoyieOaHU HUTSHOTO (MU MPYXUHHOTO) MasiTHUKA OT

JUIMHBI HUTHU (WJIK MaccChl Ipy3a)».

CamocrosiTenpHas paboTa CTyJICHTOB: BHIIIOJHEHHE JOMAITHUX 3aaHui TI0 pasaeny 4. 12
[IpumepHas TemaTHKa BHEAYJUTOPHOU CaMOCTOSITENIbHOM paboThl: Pa3BuTHe npecraBiieHue o IpupoJie CBeTa.

Onrtuyeckue mpuOopsl. ['11a3 kak ontuyeckas cTpykTypa. Cxembl H300paXeHHH Jyda MPOXOIIEro Yepe3 pa3inyHble

JIUH3BI.

Paznen 5 OnTuka. 24
Tema 5.1 CkOpoCTh pacrpoCTpaHEeHHsI CBETa. 3aKOHBI OTPAXKEHUS U TIpesiomyieHus cBeta. [loHoe otpaxkenue. JIMH3HI. 2
I'na3 kak ontuyeckas cucrema. OnTuyeckue npruoopsbl.

Tema 5.2 Untepdepennns ceera. KorepeHTHOCTH cBeTOBBIX Jtyueld. UHTepdepenius B Tonkux mieHkax. Komabia 2
Herotona. Mcnonb3oBanne nuTeppepeHIing B HAyKe U TEXHUKE.

Tewma 5.3 Jludpaxmus cera. Audpaxnmonnas pemerka. [lorstue o ronorpadun. lucnepcus cera. Bupl criekTpoB. 2
Tema 5.4 Cnextpsbl ucniyckanusi. CnekTpsl NorjiomieHus. YiabTpaduoneroBoe U HHGpaKpacHOE U3ITyUEHUSI. 2
Pentrenosckue myun. MIX npupoja u CBOKCTBA.

JlaGopaTopHbie pabOTHI: 2
1. JTaGoparoproe 3anstie NelO: «3yduenne n3o0paxeHust MPEeAMETOB B TOHKOM JIHH3EY.

[IpakTuueckue paboOTHI: 2
1. ITpaktrueckoe 3anstue Nol2: «Pacuer onTHUYECKON CUIIbI JIMH3bI».

CamocrosiTensHas paboTa CTy/ICHTOB: BBIITOJIHEHUE TIOMAITHUX 3aJaHUi TI0 pasneny S. 12
[IpumepHas TemaTHKa BHEAYJUTOPHOU CaMOCTOSTeNIbHOM paboThl: TexHuuecKkue ycTpoicTBa, OCHOBaHHBIE Ha

ucnoJsib3oBanuu potorddexra. Ksanroanue suepruu. [lpuniun neldcTBUs U UCHOJIb30BaHHE JIa3epa.

Pasznen 6 DJjieMeHThl KBAHTOBOMH (QU3HKMH. 26
Tewma 6.1 KantoBas runotesa [lnanka. @otonsl. Buemuuii potosnekrpuueckuii 3pdexr. Bayrpennuit potodrddexr. 2
Tunsl HOTOAIEMEHTOB.

Tema 6.2 PazButne B3IJIs110B HAa CTPOCHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOAOpoJa. SnepHas monuenb 2
atoma. KBaHTOBbIE T€HEPATOPBI.

Tema 6.3 EcrecTBeHHast paJMOaKTUBHOCTh. 3aKOH paJiMOaKTUBHOIO pacnajaa. CrocoObl HAOIIOAEHNUS U PErUCTpaluu 2
3apspKeHHBIX yacTull. D¢ dexT BaBunoBa — YepeHkoBa.

Tema 6.4 Ctpoenue atTomHoro siapa. Jledhekt macchl, SHEprus CBA3U M YCTOMUMBOCTb aTOMHBIX sep. SIepHble peakluu. 2
HckyccTBeHHas paJuOAKTUBHOCTD.

Tema 6.5 Jlenenue tsoxensix anep. Llennas sinepHast peakuus. Ynpasiissemasi HENHas peakuus. SInepHbIil peakTop. 2
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HonyquHe PaaAOAaKTUBHBIX U30TOIOB U UX NPUMCHCHHUC.

Tema 6.6 buosornueckoe neiicTBUE paJlOAKTUBHBIX U3Iy4YEHHUI. DJIeMEHTapHbIE YaCTHUIIbL. 2
[pakTuyeckue paboThI: 2
1. IlpakTrueckoe 3anstie Nel3: «Pacuer nedexra Maccoi».
CamocrosiTenpHas paboTa CTYJICHTOB: BHIIIOJHEHHE JOMAITHUX 3aaHUi TI0 pasaeny 6. 12
[IpumepHas TemaTHKa BHEAYUTOPHOU CaMOCTOSITENIbHOM paOboThl: PainoakTUBHOCTh. DieMeHTapHbIE YacTULbl. S nepHast
SHEpreTHKa.

Paznen 7 JBosmonus BeesieHHo. 20
Tewma 7.1 Hama 3Be3nHas cucrema — l'anaktuka. beckoneunocts Beenennoit. [lonarue o kocmostornu. Moens ropsiaen 2
Bcenennoii. CtpoeHue u npoucxoxeHue [ anakTuk.
Tewma 7.2 Tepmosinepusiii cuntes. [Ipobmema TepmosiiepHoit sHepreTuku. DHeprus CorHIa U 3B€3/1. DBOJIONHS 3BE31. 2
[Tpoucxoxnenue CoaHEUHON CUCTEMBI.
Tema 7.3 Konrposbrast pabora Ne 2. 2
3ammra 1T / 0606marommii ypok 2
CamocrosTensHas paboTa CTy/ICHTOB: BBIIOJIHEHUE TOMAITHUX 3aJaHUi TI0 pasneny 7. 12
[IpuMepHas TeMaTHKa BHEAYIUTOPHOW CAaMOCTOSATEHHOM paboThl: PamnoakTMBHOCTh. DJIeMEHTAapHbIC YacTUIIbl. SnepHas
SHEPreTHKa.

[Tpomexxyrounast arrectanus B GopMe SK3aMeHa 6

Bcero wacos 249
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5. YCJIOBUS PEAJIM3AIIAY YYEBHOU JAUCHUILJINHBI

5.1. MarepuajibHO-TeXHHYeCKOe o0ecreyeHHue peaaTu3alii NporpaMMbl

Peanu3anus yaeOHON AUCIMTUIMHBI TpeOyeT Hamuuns yaeOHoro kabunera du3uka
O6opynoBanue yueOHOT0 KaOMHETA:

1. KitaccHas nmocka

2. [Maptsl, cTynbs (18 mr., 36)

3. Harnsmasie mocoOus (KOMITICKTBI y4eOHBIX TaOJIHII, TTAKATOB);
Texnuueckue cpeacTsa 00y4eHUs:

1. Kommnerorep;

2. CereBoll GUIBTP-YATUHUTED.

3. [Mpuntep HP Laser Jet 1018

4. OKpaH

o. [Ipoexrop

6. VYueOHo-meroanueckuit komiuieke (YMK) npenonaBarens;
[leyatHble, ayanoBU3yabHbIE TOCOOUS:

. KommnekTt TemaTnueckux Tabaui

. [TopTpeTs! BeIaromxcs GU3NKOB

. Tabmuia «MexayHapoaHasi CHCTeMa €IMHUID)

. Tabmuia «Illkana 31eKTpOMarHUTHBIX BOJTHY

[TpuGopb! 1 MpUHAISKHOCTH O0IIETO0 HA3HAYCHUS:

. I'eneparop 3ByKOBOI YaCTOTHI

. I'py3 HaGopHBIiA Ha 1 KT

. Hcrounuk nmepeMeHHOTO TOoKa ¢ peryaupyembiM Hanpspkeruem (0 - 220B, 6A)
. HcTrounnk moCTOsTHHOTO TOKa ¢ perynupyeMbiM HanpsbkeHueM (0 - 60B, 6A)
. KommuiekT anekrpocHabxeHust kabuHera (pu3uku

. KommuiekT coelMHUTENBHBIX TPOBOJIOB

. KoMIuieKkT nocy/ibl ¥ MpUHAJICKHOCTEN K HEH

. KoMIiiekT HHCTpYMEHTOB U pacXOJHBIX MaTEPUAIIOB (ISl YUUTENs)

. Maiuuna snexkrpodopHas

. Hacoc BakyymHBII ¢ Tapenkoi, MAaHOMETPOM U KOJIIIAKOM

. Hacoc Bo3nymineii pyysou

. Ocmnorpad 3JIeKTPOHHBIN ¢ TPUHAUICKHOCTIMU

. [Inenka snexTpuyeckas

. Tpanchopmarop yHUBEpCAIbHBIN

. ITaTuB yHUBEpCaNbHBII PU3NYECKUIT

. Yeunurenb HU3KOW YaCTOThI

[TpuGops! AEMOHCTPALIMOHHBIE:

N3mepurenbHble MPUOOPHI:

. AMIIEpMETp C TalIbBAHOMETPOM JIEMOHCTPALIMOHHBIN
. BarT™meTp 1eMOHCTPAalIMOHHBIN

. Becsl ¢ OTKPBITBIM MEXaHU3MOM U C TUPSMHU

. BoubTMETp ¢ TaIBBAHOMETPOM IEMOHCTPALMOHHBII
. I'mrpomerp

. Merponom

. Moienp cueTurka EKTPUYECKON dYHEPTUU
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Habop nuHaMoMeTpoB NpyXKHUHHBIX
ITcuxpometp

Mexanuxka:

KamepToHbI Ha Pe30HUPYIONINX SAMHUKAX C MOJIOTOUYKOM
KommuiekT mpocThiXx MEXaHU3MOB

MamuHa ruipaBIndecKas ¢ MPUHAICKHOCTSIMA
Mopenb pakeTsl

Habop u3 Tpex mapuxos

HaGop ten paBHOI Macchl U paBHOTO 0O0bEeMa
[Mucroner GammucTHUYECKUH

KommnekT nis uzyueHus koyie6aHuit

[TpuGop my1st IEMOHCTPAIMK BOTHOBBIX SIBJICHUH
[Ipubop st IeMOHCTpAMK 3aKOHOB MEXaHUKH
[TpuGop mi1st IEMOHCTpAIMK JABIICHUS B KHUIKOCTH
[Ipubop 1t IeMOHCTpAIIK HEBECOMOCTHU

Cocympl cooOraronuecs

Tenexxku TerKOTIOBIKHBIE C TPHHAIIICKHOCTIMU (T1apa)

Onekmpoounamuxa:

barapes KoHIEeHCaTOPOB

BanHa snekTposuTudeckas

Jro BakyyMHBIM

3BOHOK 3JIEKTPUYECKHI JEMOHCTPAIIMOHHBIN
Karymika ngpoccenbHas

Karymika 1y1st ieMoHCTpaluu MarHUTHOTO TOJIS TOKa
KommekT nojaocoBsix AyrooOpa3HbIX MarHuTOB
KommuiekT BeIkItOYaTeeH

Konnencarop nepeMeHHON €eMKOCTH

Jlammouka (12B) Ha moacraBke

MarasuH pe3ucTopoB AEMOHCTPALIMOHHbBIN

Monenu paguonprueMHUKOB

Habop non3yHKOBBIX peocTaToB

Habop nun3 u 3epkan

Habop nomynpoBoJHUKOBBIX TPUOOPOB

Habop no qudpakuuu, natepdepeHun u noyispusaiy ceena
Hab6op cBeTopunbTpoB

Habop nmudpakiroHHBIX pemeTok

Habop no ¢ayopecuieHInu 1 TFOMUHECHEHITUT

Habop cnekTpanbHbIX TPyOOK C UCTOYHUKOM MUTAHUS
Habop no snekrponuzy

OcBeruTtens yapTpaduoaeToBbIi

[Tanouka u3 crekia, 500HUTA

[Tpubop st fIeMOHCTpAIMK BpaIlleHHUs] pAMKU C TOKOM B MarHUTHOM T10JI€
ITpubop no onTuke

Cetka 1o 31eKTpOCTaTHKE

Ckambs ONITUYECKasi C ICTOYHUKOM CBETa U MPUHAIC)KHOCTIMHU
Crpenku MarHuTHbBIS

CynraHsl 2neKTpuyeckue (2 mir.)

Tepmonapa nemMoHCTpalMOHHAS

DNEKTPOMETPHI C MPUHAIIIEIKHOCTIMHU
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DNEKTPOCKON AEMOHCTPALlMOHHbIN
Habop axpanoB

Monexyaapuas guszuxa:

MOI[GJII) ABUTATCIIA BHYTPCHHETO CTOpPaHus MOI[GJII) A AEMOHCTpalun

JaBiieHHsI ra3a Moeny KpUCTaUIMYECKUX pemeTok Moens 6poyHoBckoro nsmxenus Habop
KanuuisipoB OrHUBO BO3IYIIHOE

[Ipubop st nemoHcTpauu Bu10B pepopmanuu Hlap 1ist B3BeIMBaHus BO3ayxa

Keanmosas ¢uzuxa:

KommnnekT nprubopos no ¢potorpdexty

Obopyoosanue nabopamopuu u pabouux mecm 1adopamopuu:
ObopyoosaHue 05t PpOHMANLHLIX 1AOOPAMOPHLIX PAOOM.:

AmniepMeTpsl 1a00paTOpHbIE C MPEEIOM U3MEpEHHs 2A I U3BMEPEHHS B LIETISIX

IIOCTOSAHHOI'O TOKa

Becso1 yueOHbIe ¢ rupsiMu
BonbT™meTpsl 1abopaTopHbIe ¢ IpeIeioM u3MepeHus 6B st n3MepeHust B eTsiX

IIOCTOSITHHOI'O TOKa

PCUICTOK

Junamometpsl ntabopatopusie 1H u 4H

HcTouyHnKH MOCTOSTHHOTO TOKa

Kanopumerpst

Karymika - MOoTOK

Kiroun 3ambIkaHus TOKa

Kommnacsl

KommuiekT nist u3y4eHus noynpoBOIHUKOB

KomnuiekT n3mMepuTenbHbIX HHCTPYMEHTOB

KomrmiekT nun3

KomnuiekTel MpoBOIOB COEAMHUTENBHBIX

Habop npsiMbIx U AyrooO6pa3HbIX MarHuTOB
MunnuamnepmeTpsl

Habop no anekrponuzy

Habops! npyxuH ¢ pa3anMdHOil )KeCTKOCTbIO

Ha6ops! pezncTopoB npoBosiodHbie Ha 1, 2, 4 OM
[InockonapaiienbHble INIACTUHBI CO CKOLLIEHHBIMU T'PaHAMHU
IToTenimomeTp

[Tpubop st U3MepeHus ATUHHBI CBETOBOM BOJIHBI ¢ HA0OPOM TG PAKITHOHHBIX

PannoxoHcTpyKTOp U151 COOPKH pauOTIPUEMHUKOB

Pamka Bpamiatorasicst iist ucciae10BaHUs MAarHUTHOTO TOJIS
PeoctaThl NOA3yHKOBBIE

Cexynnomep

TepmomeTpbl 1abopaTOpHbIE

HITatuBbl 1ab0paTOpHbIE

OKpaHBbI €O ILETBIO
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5.2. UndopmannoHHoe o0ecniedyeHne peajn3aluy NporpaMmMbl

OcHoBHbIE IeYaTHbIC H3JAHUSA:

JmutpueBa B. @. @usuka i npodeccuii 1 cnenuanbHOCTeH TEXHHYECKOTO PO QHIIS:
y4eOHUK 17151 00pa30BaTeNbHBIX YUpexaeHuH cpeln. npod. obpasoBanus. — M., 2017.

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PECYPCHI:

www.fcior.edu.ru (®enepanbHbli eHTP HHPOPMAITHOHHO-00PA30BATEIBHBIX PECYPCOB).

wwww.dic.academic.ru (Akagemuk. Cj0Bapy U SHIIUKIONCINH).

www.booksgid.com (Books Gid. DnekTponHas OHOIMoTEKA).

www.globalteka.ru (I'modanreka. I'mobanbHas 6HOIMOTEKA HAYIHBIX PECYPCOB).

www.window.edu.ru (Eauaoe okHO A0CTyIa K 00pa3oBaTeIbHbIM pecypcam). WWW.St-
books.ru (JIyurast yueOHast tureparypa).

www.school.edu.ru (Poccutickuit 00pa3oBarenbHbIii mopTai. JI0CTymTHOCTh, KA4eCTBO,
3¢ (dEKTUBHOCTB).

www. ru/book (DiekrporHtas OHOIHMOTEYHAS CHCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbhbie pecypcsl UHTepHETa — DU3NKA).

www. school-collection. edu. ru (Exunas kosutekimst udpoBbIX 00pa30BaTeIbHBIX
pecypcoB).

https//fiz.1september.ru (yaeOHO-MeTOqMUecKas razera «Du3nkay).

www.n-t.ru/nl/fz (HoGenesckue naypearst o Gpusmke).

www.nuclphys.sinp.msu.ru (Siaepuas ¢usuka B aTepHeTe).

www. college. ru/fizika (IToarotoska k EI'D).

www.kvant.mccme.ru (HaygHO- oMy ISpHbIH (PHU3HKO-MaTeMaTHYCCKHH KypHAIT
«KBaHT»).

www. yos. ru/natural-sciences/html (ecrecTBeHHO-HaYyUHBIH KypHAIT /IS MOJIOICIKH

«IIyTh B HAYKY»).

JlonosHUTe/IbHbIE HCTOYHUKHU:

Jmutpuesa B. @. ®usuka a1 npodeccuii ¥ CuenuanbHOCTEH TEXHUIECKOTO MPOQHIIS:
y4eOHUK JIJ1s1 00pa30BaTENbHBIX YUpEKIAeHUH cpea. npod. oopazoBanus. — M., 2013.

Jmutpuesa B. @. ®uzuka a1 npodeccuii ¥ CuenuanbHOCTEH TEXHUIECKOTO MPOQHIISL.
COopHuK 3a1au: yued. mocodue A1 00pa30BaTENbHBIX YUPEKIASHUN cpea. mpod. oOpa3oBaHMSL.
— M., 2013.

Tpodumona T. U., dupcos A. B. ®uszuka. CnpaBounuk. — M., 2010.

PeivkeBuu A.I1., PeimkeBuu I1.A. COopHuk 3amau o ¢puszuke, Mocksa, 2014 r.

Crenanosa ['.H. C6opnuk 3aaau no ¢pusuke, Mocksa, 2014.
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6. JIACT U3SMEHEHUWH U TONMOJTHEHUI

6.1./lomosiHeHMs ¥ WM3MEHEHHs K paboueil mporpamMMe Ha y4eOHBII roja 1o
JUCLUIIIINHE
B pabouyto mporpamMmy BHECEHBI CIIEYIONINE JOTOTHEHNS/ U3MEHEHHS .

JlononHeHus U U3MeHeHus B paboueil mporpamme o0cykaeHbl Ha 3acenanuu MK

« » 20 r. (mpotoxom Ne ).
6.2.JlorosTHeHHsT M W3MEHEHHWsI K paboueil mporpamMmMe Ha y4eOHBII Toja TOo
JUCLUIIIINHE

B paGouyto mporpaMMy BHECEHBI CJIEIYIONTNE JOTIOTHEHHU s/ H3MEHEHUS:

JlomosHeHUs U U3MEHEHUS B paboueii mporpamme oOCyk1eHbl Ha 3aceqanun MK

« » 20 r. (mpoTokoJ Ne ).
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