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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

Pazgen 1. ®usnka u METOABI HAYYHOTO MO3HAHUS.

®usnka — Hayka o npuponae. Hayunsle MeTtoasl mO3HaHUS OKpyxkaromero mupa. Poib
SKCIEPUMEHTAa U TEOPHUH B Mpoliecce MO3HAHUS MPUPOAbI. DKCIIEPUMEHT B (PU3HKE.

MogenupoBanue pU3NIECKUX SBICHUIN U mpolieccoB. Hayunsie runote3bl. dusndeckue
3aKOHBI U Teopud. ['paHuIBI NPUMEHUMOCTH (QU3MYECKHX 3aKOHOB. [IpuHIUnN
COOTBETCTBHUSI.

Pone m mecto ¢usuku B GopMHUpOBAHWM COBPEMEHHOW HAydyHOW KapTHHBI MHpA, B
MPAKTUYECKOUN ACATEILHOCTH JIFOICH.

JleMoHCTparmu.

Amnanorosble 1 IU(PPOBBIE U3MEPHUTENBHBIE TPUOOPHI, KOMIIBIOTEPHBIEC JATYHKH.

Paznen 2. Mexaunuxka.

Tema 1. Kunemaruka

Mexanuueckoe aBuxkeHue. OTHOCUTENBHOCTh MEXaHMYECKOro JBHkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemerienue, cKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepuaIbHON TOUKH, UX MIPOCKLUU HA OCU CUCTEMBI KOOpanHAT. ClI0KEHUE NepeMEICHUI
U CJIOKEHHE CKOPOCTEM.

PaBHOMepHOE U paBHOYCKOPEHHOE MpsAMOJUHEIHOe nBUKeHue. ['paduku 3aBUCUMOCTH
KOOpJAMHAT, CKOPOCTH, YCKOPEHHUs, IYTH M IEpEeMEUICHUsT MaTepUAIbHOW TOYKH OT
BPEMEHH.

CBoOoiHOE MazieHne. Y CKopeHrne CBOOOHOTO MaIeHUs.

KpuBonmHueiinoe paBuxeHue. J[BWKeHHE MAaTepuagbHOM TOYKH IO OKPYXXHOCTH C
MOCTOSTHHOM MO0 MOJIYJI0 CKOPOCTBIO. YTIIOBasi CKOPOCTb, JUHEHHAass ckopocTh. [lepuon u
gactoTa oOpaieHus. LleHTpocTpeMuTenbHOE yCKOPEHHE.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE TMPUMEHEHHE: CIHJIOMETP, ABUKEHUE
CHaps0B, LIEMHbIE U PEMEHHBIE MTEpEIaAUH.

JleMoHCTpamu.

Mogenb cucteMbl OTCUETA, UIUTFOCTPALIMS KUHEMATUUECKUX XapaKTEPUCTUK JABUKEHUSI.

[IpeoOpazoBanue IBUKEHHIA C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue ABMKEeHUS Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPH30HTAIBHO.
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N3mepenune yckopeHus: CBOOOIHOTO MaJICHUS.

Hamnpagienne cKOpoCTH Ipy JBUKEHUHU 110 OKPYKHOCTH.

YdeHndeckuil 3KCrepuMeHT, J1abopaTopHble paboThI

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LIEJIBIO ONPEICIICHUS] MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLICHMS ~ MEXKAYy — IYTSMM, IIPOMJECHHBIMH  TEJIOM 34
IIOCJIEIOBATEIIBHBIE PABHBIE NPOMEKYTKA BPEMEHM INPU PABHOYCKOPEHHOM JBUKEHUU C
Ha4yaJIbHOM CKOPOCTBIO, PAaBHOM HYIIIO.

N3yuenune nBUKEHU IIAPUKA B BA3KOU KHUJIKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. JIunamuxka.

[Ipunnun ortHocutensHOCcTH ['anmunes. IlepBeiii 3akoH Hberorona. HMHepruanbHbie
CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuniun cyneprio3unuu cuwi. Btopoit 3akon Heiorona ms
MaTtepuanbHOM TOUKHU. TpeTuii 3akoH HproTOHA 117151 MaTepUaIbHbBIX TOYEK.

3akoH BceMupHOro Tarotenus. Cuna tsxectH. [lepBas kocMuueckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenne. Buapl TpeHus (mokos, ckoyibxeHus, kaueHus). Cuna tpeHusa. Cyxoe TpeHHe.
Cuma TpeHHS CKOJIBXKEHHsT M cuiaa TpeHus mnokos. Koaddumment tpenms. Cura
CONIPOTHUBIICHHUS ITPU ABUKEHUU TEJIA B )KUJIKOCTU WJIH rase.

[TocTynarensHoe U BpalaTeabHOE JBUKEHHE a0COIOTHO TBEPAOTO Tela.

MOMEHT cHJIbl OTHOCHTEIBHO OCH BpamieHus. Ilnedo cuibl. YcinoBus paBHOBeCHs
TBEPAOTO Tea.

Texnuueckue ycTpoilcTBa M MNpPaKTHUECKOE TNPUMEHEHHE: MOALUIUIHUKY, JBHKCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTparmu.

SIBrieHne nHepLUUH.

CpaBHeHHE Macc B3aUMOICHUCTBYIOIIUX TEJI.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CnoxeHue cuil.

3aBUCHUMOCTh CHJIbI YIIPYTOCTH OT JAeopMaliuu.

Hesecomocts. Bec Tena npu yCKOpEHHOM NOABEME U MTAJICHUU.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecHs TBEPIOTO Tesa. Buipl paBHOBECHS.

YueHuuecKui IKCIePUMEHT, JIabopaTOpHbIe PabOThI

N3ydenue nBuxenus Opycka 1o HaKIIOHHOW TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasrie, oT ux aehopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO Tela, UMEIOLIEr0 OCh BpPAIllCHHUS.

Tema 3. 3akOHBI COXpaHEHUsI B MEXaHUKE.

Nmmynsc MaTepuanbHON TOUYKHU (TeNa), CUCTEMbl MaTepUANIbHBIX TOUeK. VIMITyIbC CHUITBI
Y U3MEHEHUE UMITYJIbCa Tela. 3aKOH COXPAHEHHS UMITYJbca. PeakTUBHOE ABUKEHUE.

PaGota cuibl. MOIIHOCTE CHUIBIL.

Kunernueckas sHeprus marepuanbHO Touku. Teopema 00 M3MEHEHUU KUHETHUYECKOM
SHEPrUH.

[TotenmmansHas oHeprusa. l[loTeHuanbHas dSHEpPrus yOpyro AeQpOpMUPOBAHHOMN
npyxuHbl. [loTeHInanbHas SHEpTUs Tena BOIU3H MOBEPXHOCTH 3EMITH.

[ToTeHManpHbIe U HEMOTEHIHATbHBIE CUIIBI. CBs3b pabOTHl HEMOTEHIUATBHBIX CHUI C
U3MEHEHUEM MEXaHWYECKOM DSHEPIrUM CHUCTEMBl TeJ. 3aKOH COXpPAaHEHUS MEXaHMUYECKOU
JHEPIUH.

Yipyrue u Heylpyrue CTOJIKHOBEHHUS.
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TexHuueckre ycTpoOMCTBA U MPAKTUYECKOE IMPUMEHEHHUE: BOJOMET, KONIED, NPYKUHHBIN
IIUCTOJIET, IBUKEHUE PAKET.

JleMoHCTpamu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

[lepexoa MOTEHIMATLHOW PHEPTUN B KHHETUIECKYIO H 0OpaTHO.

YyeHnuecKui 3KCIIEPUMEHT, J1abopaTOpHbIE PabOThI

W3yuenne aOCONMIOTHO HEYNPYroro yjaapa C TOMOIIBI0 JIBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3u pabOTHI CHIIBI C M3MEHEHHMEM MEXaHMYECKOW PHEpPruM Tena Ha
[IpUMEPE PACTSKEHUS] PE3UHOBOTO JKI'yTa.

Paznen 3. MonekynspHast pusuka u TepMOAMHAMUKA.

Tema 1. OCHOBBI MOJNEKYISIPHO-KUHETUYECKOW TEOPHUH.

OCHOBHBIE TIOJIO)KEHUSI MOJIEKYJIIPHO-KUHETHYECKONH TEOPUHM M HUX  OIBITHOE
obocHoBanue. bpoyHoBckoe  gBmwxkenue. uddysus. Xapakrep  ABMKEHUS U
B3aMMO/ICHCTBUS YacTHUIl BelecTBa. Moieiu CTPOEHUsI Ta30B, JKUIKOCTEW M TBEPBIX TEN U
00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojened. Macca U pasMepbl MOJIEKYIL.
KomnuectBo BemectBa. [loctosiHHass ABoraapo.

TemmoBoe paBHOBecue. Temneparypa u e€ namepenue. lllkana temneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJIEKYISPHO-KMHETHUYECKON Teopuu
UJeabHOTO Ta3a. AOCOJIOTHAs TeMmIeparypa Kak Mepa cpelHed KUHETHYEeCKOW SHEepruu
TEIUIOBOTO JIBM)KEHUs 4acThl] ra3a. lllkama temneparyp KenbBuHa. ['a30BbI€ 3aKOHBI.
VYpaBuenue MenpaeneeBa—Kimanenipona. 3akon JlaneroHa. M3omporiecchl B UI€aTbHOM rase
C TOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. ['paduyeckoe NpeacTaBleHHE H30IMPOLIECCOB:
M30TEpMa, U30X0pa, u306apa.

Texuuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

JleMoHCTparmu.

OnpIThl, JOKa3bIBalOIIME JUCKPETHOE CTPOEHUE BeIlecTBa, (oTorpaguu MoOJIEKYI
OPraHMYeCKUX COCTMHEHUH.

OnbIThl 10 AUPPY3UN KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAs IPUPOLY JABJIECHUS ra3a Ha CTEHKHU COCY/aA.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS UICATBHOTO I'a3a, H30IPOLECCHI.

Y4eHUuecKui IKCIIEePUMEHT, JIabopaTOpHbIe PabOThI

Omnpenenenre Macchl BO3JyXa B KIACCHOM KOMHATE€ Ha OCHOBE H3MEpPEeHHH 00bEMa
KOMHAThI, JABJICHUS U TEMIEPATYPbI BO31AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. OCHOBBI TEPMOJIUHAMHUKH.

TepmonuHamuueckas cuctema. BHyTpeHHsAsI SHEpPIrUus TEPMOAMHAMUYECKON CUCTEMBI U
cnocoObl €€ wu3MeHeHus. KonudecTBO TemioTel u paboTta. BHyTpeHHss sHeprus
OJIHOATOMHOI'0 HJICAJIBHOTO Ta3a. Buipl Temonepenadn: TEmIONPOBOAHOCTh, KOHBEKIIMS,
U3JIydeHue. Y IeNbHas TeII0EMKOCTD BellecTBa. KoJIMUecTBO TEIUIOTHI ITPH TEIUIONEpEaaye.

Ilonsitue 06 anmabatHOM mpouecce. IlepBeiii 3akoH TepmonuHaMuku. [IpuMeHeHue
NIEPBOr0 3aKOHa TEPMOJMHAMHUKHU K M30IpoleccaMm. ['paduyeckas uHTeprperanus padoThl
rasa.

Bropoii 3akoH TepmouHamMuku. HeoOpaTuMoCTh MPpoLeccoB B IpUPOIE.

Tennobie MammHbl. [IpUHIKTIBL JeHicTBUS TEMJIOBBIX MaluH. [IpeoOpazoBaHus 3HEprUH
B TEIUIOBBIX MamMHax. KoadduuueHT mone3Horo AeHCTBUS TEIUIOBOM MariuHbl L{ukn
Kapuo u ero ko3pQHUIMEHT TOJE3HOro JAEHCTBHUS. OKOJOTHYECKHE MPOOIEeMBI
TEIUIOPHEPTETUKH.
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TexHuueckue ycTpolcTBa M IPAKTUYECKOE IPUMEHEHME: J[IBUTaTellb BHYTPEHHEIO
Cropanusi, OITOBOM XOJOIMIBHUK, KOHIHIIMOHED.

JleMoHCTpamu.

V3meHeHne BHYTpEHHEW SHEPruH Tejla MPH COBEPIICHUH PAOOTHI: BBIJIET MPOOKU U3
OYTBUIKM TIOJI ICHCTBHEM CXKAaTOTO BO3]yXa, HarpeBaHue 3(upa B JATYHHOH TPyOKe MyTéM
TpeHus (BUICOJEMOHCTPALINS ).

N3menenue BHyTpeHHEN aHepruu (TeMiepaTypbl) Teja Ipu TeIonepeaaye.

OmnpIT M0 aguabaTHOMY PAaCIIMPEHUIO BO3/TyXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, 1BUraTelsl BHYTPEHHETO CTOPAaHUsl, PEAKTUBHOTO JABUTaTEIIs.

Y4eHnuecKui IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI

N3mepenue yaenbHOM TEIIOEMKOCTH.

Tema 3. ArperatHbie cocTosiHuS BemiecTBa. Da3oBble MEPeXoibl.

[TapooOpazoBannie u koHaeHcanus. Mcmapenne wu  kuneHue. AOCONIOTHAsS W
OTHOCHUTENIbHAs  BJ@XKHOCTb  BO3ayxa. HacelmieHHblil map. VYgaenbHas — TeIuioTa
napooOpa3zoBaHusl. 3aBUCUMOCTb TEMIIEPaTyphbl KUIIEHUS OT JAaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHble Tena. AHHU30TPOIUS CBOMCTB
kpuctayioB. Kungkue  kpuctamibsl.  CoBpeMmeHHble — Marepuanbl.  [lnaBinenuwe wu
KpUCTaJIM3anus. Y ienbHas Tersora miasieHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckue ycTpoWCTBa M TNMPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U ICUXPOMETP,
KaJIOpUMETP, TEXHOJIOTUM TIOJYYEHHUS COBPEMEHHBIX MaTepHajioB, B TOM 4YHCIIE
HaHOMAaTepHaJIOB, 1 HAHOTEXHOJIOTHH.

JleMoHCTparmu.

CBolicTBa HACHIIIEHHBIX MapOB.

Kunenne nmpy NOHM>KEHHOM J1aBIICHUM.

Crnioco0Obl U3MEpPEHUsI BIAKHOCTH.

HaGnroneHue HarpeBaHus U IUIaBICHUS KPUCTANIMUECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Y4yeHn4ecKuil SKCIIEPUMEHT, JJTaO0opaTOpHbIE pabOTHI

N3mepenne OTHOCUTEIbHON BIQXKHOCTH BO3/1yXa.

Paznen 4. DnexkTpoauHamuka.

Tema 1. DnekTpocTaTuka.

Onexrpu3auus Tel. OIEKTpUYECKUH 3apan. JlBa BuAa DIEKTPUYECKHX 3apsloB.
IIpoBOIHUKHN, NHANEKTPUKH M MOJIYNIPOBOAHHUKHM. 3aKOH COXPAHEHMs DJIEKTPUYECKOIO
3apsja.

Bszaumopneiicteue 3apsnoB. 3akoH Kymona. TodeuHbld  2JIEKTpUYECKMM  3apsii.
Onexrpuueckoe nose. Hanpsok€HHOCTh anekrTpudueckoro nois. IIpuHuun cynepnosunuu
AIEKTPUYECKUX MOJIEH. JINHNN HANPSYKEHHOCTH AIIEKTPUUECKOTO OJIS.

Pabora cun osnektpocratmuyeckoro mousd. Ilorennman. Pa3HOCTh MOTEHLMAIIOB.
[IpoBogHMKM M JMINEKTPUKM B DJIEKTPOCTATHUYECKOM mose. Jluanekrpuyeckas
IIPOHULIAEMOCTb.

OnexrpoéMkocTs. KoHzeHcaTop. OJIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATOpa. JHEprus
3apsHKEHHOTO KOHIEHCATOPA.

TexHudeckne ycTpoilCTBa M INPAKTUYECKOE NMPUMEHEHHUE: JJIEKTPOCKOI, MIEKTPOMETP,

JJIEKTPOCTaTHUYECKAs 3aIluTa, 3a3eMIICHUE JIEKTPONPUOOPOB, KOH/JIEHCATOP,
KOIIMPOBAJIbHBIN anmapar, CTPyHHbIN IPUHTED.
JeMoHcTpanuu.

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.
B3anmMoenicTBre HadIeKTPU30BAHHBIX TEIL.
DNEKTPUUECKOE TOJIE 3aPSIKEHHBIX TEll.
IIpoBOAHUKH B 3IIEKTPOCTATUYECKOM IIOJIE.
DnexTpocTaTH4ecKas 3alliuTa.
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JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IJIOCKOIO KOHJAEHCaTopa OT IUIOWAAM IUIACTHUH,
paccTOSHUS MEXAY HUMH U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

YdeHn4ecKkuil 3KCrepuMeHT, J1abopaTopHble paboThI

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlocTostHHBIN 351€KTpUYECKU TOK. TOKU B pa3iIMyYHBIX Cpeax.

DneKTpUYecKuil TOK. Y CIOBHS CyIIECTBOBAHUS MIEKTPUUECKOrO TOKA. MICTOUHMKH TOKa.
Cuna toka. [TocTosiHHBIN TOK.

Hanpsokenue. 3akon Oma ai1s ygacTka LIETH.

DneKTpuyeckoe COIIPOTUBIICHHUE. VY aensHoe COIIPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, TApAIIIENBHOE, CMEIIAHHOE COEIUHEHHE ITPOBOIHHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHia. MOIHOCTh JEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYIIasi CUJla U BHYTPEHHEE CONPOTHUBIIEHHE HMCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTO#) 3NieKTpruyeckoi renu. KopoTkoe 3aMmbIkaHue.

DONeKTpOHHAas MPOBOJAMMOCTh TBEPIABIX METAJUIOB. 3aBUCHUMOCTb COINPOTHBIIECHUS
METaJJIOB OT TemnepaTypbl. CBEpXIPOBOIUMOCTb.

DNeKTpUYECKUN TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[MonynpoBoanuku. CoOCTBEHHass W MpPUMECHAs MPOBOJUMOCTb MOJYIMPOBOTHUKOB.
CgoiictBa p—Nn-nepexona. [lomynpoBoIHUKOBbEIE TPHOOPHI.

DneKTpuYecKuii TOK B pacTBOpax M paciuiaBaX 3JIEKTPOJMUTOB. DIIEKTPOJIUTHUECKAS
JUcCoranus. JIEKTPOIU3.

Onektpuyeckuii TOK B raszax. CaMOCTOATENbHBIM W HECAMOCTOSITENIBHBIA pPa3psii.
Mounus. [Ina3ma.

TexHuyeckne ycTpolcTBa W IPAKTUYECKOE IPUMEHEHHWE. aMIIEpMETp, BOJBTMETD,
peocTaTr, MCTOYHHMKHM TOKa, 3JIEKTpOHArpeBaTebHbIE HPUOOPBI, 3IEKTPOOCBETHTEIbHbIC
pUOOpPBI, TEPMOMETP CONPOTHUBIICHHS], BAKYYMHBIN AUOJ, TEPMUCTOPBI U (POTOPEIUCTOPHI,
IIOJIYIIPOBOJHUKOBBIN MO/, TAJIbBAHUKA.

JleMoHCTparmu.

W3mepenue cuilbl TOKA U HANIPSDKCHMUSL.

3aBUCHMOCTb COIIPOTHUBIICHUS LWINHIPUYECKUX IMPOBOJHUKOB OT JUIMHBI, ILIOLIAIH
IIOIIEPEYHOI0 CEYCHHs U MaTepuaa.

CMemaHHOE COeIMHEHUE POBOIHUKOB.

[Ipsimoe u3MepeHue IeKTPOABUKYIIEH CHilbl. KOpOTKOE 3aMbIKaHUE TaJIbBAHHYECKOTO
JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBHCHUMOCTB COITPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOIMMOCTE AIIEKTPOJIUTOB.

HckpoBoii pa3psis 1 IpOBOAUMOCTb BO31yXa.

OaHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

YdaeHnueckuil 3KkcrepuMeHT, J1abopaTopHble paboTh

N3ydyeHne cMEIIaHHOTrO COEIMHEHUS PE3UCTOPOB.

W3mepenne 2IEKTpPOABMKYILEW CHJIBI HCTOYHMKA TOKA UM €0  BHYTPEHHETO
CONPOTHBIICHUS.

Habmnronenue snextposunsa.

Me:xnpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku 06azoBoro ypoBHs B 10 Kiacce ocyllecTBISeTcS € Y4E€TOM
coJiepKaTeIbHbIX MEXIIPEIMETHBIX CBS3€l C KypcaMu MaTeMaTHKH, OHOJOTMH, XMMMHU,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIE TMOHATHS, CBA3aHHBIE C M3YYEHHMEM METOJIOB HAyYHOIO IO3HAHUS:
sBJICHHE, Hay4HbIH (aKT, rumnores3a, puU3nNUecKas BEJIWYMHA, 3aKOH, TEOpHUs, HAOIIOACHUE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.
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MaremaTtuka: pelieHHEe CHUCTEMBbl ypaBHEHUWH, IJMHEHHas QyHKOusa, mapadoa,
runep0osia, uX rpaduKd U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIMM: CHHYC, KOCHHYC,
TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUUECKOE TOKIECTBO, BEKTOPBI U UX MPOEKIIUU
Ha OCH KOOPJMHAT, CII0KEHUE BEKTOPOB.

Buosnorus: MexaHnueckoe ABMKEHHUE B KUBOW mpupojie, nudpdy3us, 0cMoc, TermIoo0MeH
JKUBBIX OpraHU3MOB (BHMJbl TEIUIONEpENauyH, TEIUIOBOE PABHOBECUE), 3JIEKTPUUYECKUE
SIBJICHUSI B )KUBOW MPUPOJE.

XUMUS: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEW U ra3oB, JJIEKTPUUYECKUE
CBOMCTBa METAJUIOB, 3JIEKTPOJIUTHUECKAs JUCCOLUALINS, TalbBaHUKA.

I'eorpadusi: BnaxxHOCTh BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonorus: mpeoOpa3oBaHue IBUKEHHUM C MCIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS
B TEXHUKE, MOJIIMIIHUKY, HCIOJb30BAaHUE 3aKOHA COXPAHEHHUS HMITYJbCa B TEXHHUKE
(pakera, BOJOMET W Jpyrue), IBUTATENb BHYTPEHHEro CropaHusi, mnapoBas TypOuHa,
OBITOBOM XOJIOIUJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIMH MOJIY4Y€HUsI COBPEMEHHBIX MaTEPUAJIOB,
B TOM YHCIIE HAHOMAaTepuajJoB, MU HAHOTEXHOJOIHH, OJJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE 3JIEKTPONpHUOOpPOB, KCEPOKC, CTPYHHBIN NpPUHTEp, 3JIEKTPOHArpeBaTeIbHbIE
puOOPHI, IEKTPOOCBETUTENbHBIE TPUOOPHI, FAIbBAHUKA.

Conepxanue y4eOHOM JMCHUILIMHBI B BTOPOM IOJIOBHHE €e M3YYeHUs

Paznen 4. DnekTpoanHamuka.

Tema 3. MarauTtHO€ noJie. DJIeKTPOMarHUTHAsI MHTYKIHS.

[ToctostHHbie MarHuThl. B3ammopaeicTBHE MNOCTOSAHHBIX MAarHUTOB. MarHuTHOE TMoOJE.
Bexrop marauTHOW uWHAyKUMH. [IpUHIMO Cynepno3WlMM MAarHATHBIX MOJed. JluHum
MAarHUTHOM WHAyKUMH. KapThHa JWMHUNA MAarHUTHOM WHIYKIUKA TIOJS TMOCTOSIHHBIX
MAarHMTOB.

MarsuTHO€E noje MpoBOJHMKA C TOKOM. KapThHa JMHWN MHAYKIMU MarHATHOTO IOJIA
JUIMHHOTO TPSMOT0 MPOBOJHUKA M 3aMKHYTOIO KOJBLEBOTO NPOBOJ-HUKA, KAaTyIIKH C
TokoM. OnbIT Dpcreaa. BzaumoaencTBue npoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenma, e€ MOIyJb W HampapieHue. JIBHKeHuE 3apsHKEHHOW 4YacTHIbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenia.

SBneHue HIIEKTPOMArHUTHOM MHAYKUMU. [IOTOK BeKkTOpa MAarHUTHOM MHIYKLHH.
DNEeKTpOABMKYILAS CHUJIA UHAYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM nHaykuuu dapanes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABMKYINAS CHJIA MHIAYKIUU B IPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENIbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKkTUBHOCTD. SIBJIE€HNE CAMOMHAYKIIMH. DIEKTPOIBHKYILAsA CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsL KaTYIIKUA C TOKOM.

DIEeKTPOMarHuTHOE IOJIE.

TexHuueckre yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: IOCTOSIHHbIE MAarHWThI,
ANIEKTPOMArHMThI, 3JEKTPOJIBUTATEb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUL, UHAYKLIHOHHAS
Meyb.

JeMoHcTpanuu.

OmneIT Dpcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aumojeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIIUH.

IIpasuiio Jlenna.
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3aBUCUMOCTD 3JIEKTPOJABUKYIIEH CHUIIbI MHAYKIIUM OT CKOPOCTH U3MEHEHMSI MarHUTHOTO
IIOTOKA.

SIBiIeHME CAMOMHIYKIINY.

Y4eHUUECKUH IKCTICPUMEHT, JIa00paTOPHBIC PabOTEHI.

N3ydyeHre MarHUTHOTO M0JISl KaTyLIKU C TOKOM.

WccnenoBanue nefcTBUs NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBiaeHUs IEKTPOMArHUTHOM UHYKIIMH.

Paznen 5. Konebanust 1 BOJIHBL.

Tema 1. Mexanuueckue u 3J1€KTPOMAarHUTHbIE KOJIEOaHMUSL.

Konebarenpnass cucrema. CBOOOAHBIE MEXaHHUYECKHE KojeOaHHA. | apMOHHYECKHE
konebanus. Ilepwon, wactora, ammumtyaa u ¢aza kxonebanuil. IIpyKUHHBIH MasTHHK.
Marematuueckuii MasTHUK. YpaBHEHHME TrapMOHHYecKUX Kosiebanuil. IlpeBpaienue
SHEPruM MpU TAPMOHUYECKUX KOJICOAHUSX.

KonebatenpHbiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B HICAIHHOM
K0Je0aTeNbHOM KOHTYpe. AHAJOrUs MEXAy MEXaHMYECKUMH M 3JIEeKTPOMArHUTHBIMU
koneOanusMu. @Popmyna TomcoHa. 3aKOH COXpaHEHUS HSHEPrUUM B  HJICATBHOM
KOJIeOaTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyxammUX KojgeOaHUsAX. BbIHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Tepemennsblii TOK. CHHYCOHUIabHBIN EPEMEHHBIA TOK. MOIIHOCTh TEPEMEHHOTO TOKA.
AMIUTUTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIPSHKEHUS.

Tpanchopmarop. I[IpousBoacTso, mepegaya M noTpeOiIeHHE NEKTPUUECKON SHEPTUu.
DKOJIOTUYECKHE PHUCKH TMpU MPOU3BOACTBE 3UEKTpodHepruu. KynbTypa HCNOIb30BaHUS
AJIEKTPO3HEPIUH B IOBCEAHEBHOM KU3HH.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: DJIIEKTPUUYECKUH 3BOHOK,
re€HepaTop NEPEMEHHOTO TOKA, JINHUHU AJIEKTpoIepeaay.

JleMoHCTparmu.

UccnenoBanne  mapaMeTpoB  KoJieOaTeNbHOW  CUCTEMBbl  (NIPYKWHHBIA  WIH
MaTeMaTHYeCKUI MasTHUK).

HabGnronenue 3aryxarmomux KoJieOaHUH.

HccnenoBanue CBONMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIeOaHusI.

OcmworpaMmbsl — (3aBUCUMOCTH  CHJIBI TOKa M HANpsOHKEHUS OT BPEMEHH) IS
AIIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc npu nociieoBaTeIbHOM COEIMHEHUN PE3UCTOPA, KATYIIKU WHIYKTUBHOCTU U
KOHJIEHCATopa.

Mogenb TUHUAN 3NEKTPOIepeaauH.

VYdaeHnueckuil 3KkCrepuMeHT, J1abopaTopHble paboTh

HccnenoBanue 3aBUCUMOCTH TMEPUO/Ia MaJIbIX KOJIeOaHHH Ipy3a HA HUTH OT JUTMHBI HUTH
Y MAacCChI Ipy3a.

HccnenoBanne NEpeMEHHOrO0 TOKAa B LENU M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. MexaHuueckue 1 3J€KTPOMArHUTHBIE BOJIHBI.

MexaHnyeckue  BOJIHBL,  yciaoBus — pacnpocTtpaHeHus.  Ilepmon.  Ckopocth
pacrpocTpaHeHHs U JAJIMHA BOJIHBL [lonepednble U npooibHbIe BOJIHBL. VHTepdepeHus u
T(paKus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ poMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHBHIE BOJHBI. YCIIOBHS W3IY4YE€HUs NIEKTPOMArHUTHBIX BOJNH. B3anMHas
opueHTanus BektopoB E, B, v B anekTpomarantHoi BoiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpPakKeHHUE, MpeloMIIeHHe, moJisipusaunus, audpaxnus, uarepdepernns. CKOpoOCTh
JIEKTPOMArHUTHBIX BOJIH.
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[lIkaya 371eKTPOMAarHUTHBIX BOJIH. [IprMeHeHUe 3IeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIIBI pauOCBA3U U TeJIEBUACHU. Pagronokanusi.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPY)KAIOLIEH Cpelbl.

TexHuueckue ycTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: MY3bIKAaIbHbIE MHCTPYMEHTHI,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE U MEIUIIMHE, paaap, paiuonpuéMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-mneus.

JlemoHcTpanmu.

OO6pazoBaHue U pacpoCTpaHEHUE TOTIEPEYHBIX U MPOJIOJIbHBIX BOJIH.

Kone6umomeecst Teno Kak HCTOYHHK 3BYKA.

Habmronenue oTpaxxeHus U IpeaoMIICHUS! MEXaHUYECKUX BOJIH.

Habmtonenue nntepdepeHnm U Juppakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOW PE30HAHC.

Habmonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW U YacTOTOM
KOJIeOaHUH.

UccnenoBanne CBOMCTB DJIIEKTPOMArHUTHBIX BOJIH: OTPAKEHHUE, MPEJIOMIICHUE,
noJisipu3anus, AMppakuus, HTepdepeHIus.

Tewma 3. Onruka.

I'eomerpuueckas ontuka. I[IpsimonnHENHHOE pacHpOCTpaHEHUE CBETA B OJHOPOJIHOM
cpene. JIyd cBera. ToueuHbIli HICTOYHUK CBETA.

Otpaxkenue cBera. 3aKOHbI OoTpakeHus cBera. [locTpoeHne H300pa’keHUN B IMIIOCKOM
3epKaje.

[Ipenomiienne cBeta. 3akoHBI TPEIOMIICHHsS CBeTa. AOCONIOTHBIA TIOKA3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblid yroy MoJHOr0 BHYTPEHHETO
OTPAKEHUS.

Jucnepcus cera. CroxkHbIN cocTaB Oemmoro ceta. LIBer.

Coluparoriue ¥ pacceuBaroliie JWH3BL. ToHKas nwmH3a. DOKYCHOE pacCTOSHHUE U
OonTHYECKass cuia TOHKOW JsmH3BL. [locTpoenne wu300pakeHHM B coOuparomux u
paccenBaromux JUH3aX. PopMysia TOHKOHW JMH3bL. Y BEJIMUCHHE, JaBAEMOE JIMH30M.

[Ipenenbr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBas ontuka. WHTepdepennus cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHUS
HaOMIOJICHUS MaKCUMyMOB M MHUHUMYMOB B HUHTep(EpPEHIIMOHHON KapTUHE OT MABYX
cuH(pa3HbIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. [QudpakiuonHas pemérka. YcloBUE HaONIOIEHUS TJIABHBIX
MaKCHUMYMOB IIpH MaICHUU MOHOXPOMAaTHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

Texuuyeckue ycTpoWCTBa M MPAKTUYECKOE MPUMEHEHHE: OYKH, JymHa, ¢oToamnmnapar,
MIPOEKIIMOHHBIN amnmapaT, MUKPOCKOI, TEJECKOI, BOJIOKOHHAsl OMNTHUKA, AU(PpPaKIUOHHAS
peméTKa, MoJsIpou.I.

JlemoHCcTpanuu.

[IpsiMonMHENHOE pacnpoCTpaHEHUE, OTPAXKEHUE M IpesioMJieHue cBeTa. OnTuyeckue
pUOOPBHL.

[Tonnoe BHyTpeHHEE oTpaxeHue. Moienb CBETOBOA.

HccnenoBanue cBOWCTB M300pakeHUI B JTMH3aX.

Mopenu MUKpOCKOMa, TEIECKOIa.

Habmronenue nuntepdepeHyn cera.

Habnronenue nudpakuuu cera.

HaGnronenue nucnepcuu cBeta.

[lonyuenue cekTpa ¢ HOMOIIBIO IPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOILBIO JU(PPAKITHOHHON PEIIETKH.

Habnronenue nossipu3anum cBeTa.

YdeHnueckuil 3KkCrepuMeHT, J1abopaTopHble paboThI
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N3mepenue nokaszaTesis IpeJoMIIEHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHUM B JTMH3aX.

Habmonenue nucnepcun cBera.

Pa3nen 6. OcHOBBI crienMaabHOW TEOPUU OTHOCUTEIBHOCTH.

I'paHuibl MPUMEHMMOCTH KJIACCHYECKOW MeXaHUKH. IlocTymarsl crienualbHON TEOpHUH
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTH MOJYJS CKOPOCTH CBETa B BaKyyMmMe, IPUHLHII
OTHOCHUTEILHOCTH DUHIIITEHHA.

OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTU. 3aM€JVIEHUE BPEMEHU U COKPALLEHHUE JUTHHBI.

DHeprus U UMIYNbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl ¢ SJHEPIUEN U UMITYJIBCOM PENATUBUCTCKON YaCTUIbl. DHEPrUs MOKOSL.

Paznen 7. KBanroBas ¢usuka.

Tema 1. DneMeHTHI KBAHTOBOM ONITUKH

®otonsl. Dopmyna [lnanka cBsi3u sHEPTUN POTOHA C €TO YACTOTON. DHEPrUsi U UMITYJIbC
dboToHa.

OtkpeiTne u wuccienoBanue ¢Gotodpdexra. Omnwitel  A.I. CroneToBa. 3aKOHBI
¢dotorddexra. VYpaBHenue OifHmreriHa ana  ¢oTtodddekra. «KpacHas rpaHuia»
dhoTorddexra.

JHaBnerune cBeta. Onbitel [1.H. JleGenena.

XHWMHYECKOE IEHCTBUE CBETA.

Texnuyeckue ycTpoilcTBa M NpaKTUYECKOE MPUMEHEHHE: (OTOAIEMEHT, (POTOIATUHK,
coJIHeUHas Oatapesi, CBETOUO.

JleMoHCTparmu.

®doTo3(h(PexT Ha yCTaHOBKE C IIMHKOBOM TIIIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddexTa.

CBeTOIHOI.

Comnneunas Oatapes.

Tema 2. CTpoeHue aToma.

Mogenb atoma Tomcona. OmeiTel Pesepdopna mo paccesauto o -yactuil. [lnmanerapras
Mojienb atoMa. [loctynatel bopa. M3nydenue u nornomnieHre GoTOHOB MPHU MEPEX0e aToMa
C OJTHOTO YpOBHS 3HEpruu Ha Jpyroi. Buabsl cniekTpoB. CrekTp ypOBHEW 3HEpruu atoma
BOJIOpOJA.

BousHoBsie cBolicTBa yactull. Bosuel ne bpoinsa. KopnyckynspHO-BOJIHOBOM Tyann3M.

CHOHTaHHOE U BBIHYXJEHHOE U3Ty4eHUE.

TexHuueckne yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHME: CIIEKTPaJIbHBIA aHaIu3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTE.

JlemoHCcTpanuu.

Mogenb omnbiTa Pezepdopna.

Onpeznenenre JUIMHBI BOJHBI Jla3epa.

Habnronenue nuHeHyaThIX CIIEKTPOB M3ITyUCHUS.

Jlazep.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIE PabOTHI.

Habnronenue nuHeiuaToro crnekrpa.

Tema 3. AToMHOE A7pO.

OKCIIEpUMEHTBI,  JOKa3plBalOIIME  CIOKHOCTb  CTpoeHMs  siapa.  OTkpbiTHE
panuoaktuBHOCTH. OmbIThl Pe3epdopra mo ompenesneHUI0 cocTaBa pajnOaKTHUBHOTO
n3nyueHusi. CpoiicTBa anbda-, O6era-, ramMmma-u3nydeHus. BrnusHue paguoakTUBHOCTH Ha
YKUBBIE€ OpPTraHU3MBI.

OTtkpeiTHEe TIpoTOHA M HelTpoHa. Hyxionnas moxens sanapa [eiizenOepra—liBaHeHKo.
3apsn sapa. MaccoBoe uucio sapa. M30Tonsl.

Anba-pacnian. DIeKTPOHHBIM U MO3UTPOHHBIN OeTa-pacnan. ['amma-u3nydenue. 3akoH
PaZvoaKTUBHOTO pacnaja.

DHeprus cBSI3M HyKJIOHOB B sijipe. SnepHble cuibl. JleekT Macchl sapa.
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SnepHble peakuuu. Jlenenye U CUHTE3 SEp.

Snepusiii  peaktop. Tepmosinepubiii cuHTe3. [IpoOmeMbl W TEPCHEKTHUBBI SACPHOM
SHEPreTUKU. JKOJIOTUYECKUE aCIEKThI AEPHOI 3HEPTreTUKU.

OnemeHTapHble YacTULbl. OTKpPBITHE IO3UTPOHA.

Metoapl HAOIIOCHNUS U PETUCTPALIMH 3JIEMEHTAPHBIX YacTHUII.

OynnameHTaIbHbIE B3auMoAecTBUs. EqnHCTBO (hr3ndeckoil KapTHHBI MHpa.

TexHuueckue ycTpoHCTBa M MPaKTUYECKOE MPUMEHEHUE: JO3UMETp, KaMepa BuibcoHa,
SJIEPHBIN PEaKToOp, aToMHast OomoOa.

JlemoHcTpanmu.

Cu€TunK HOHU3UPYIOUIUX YaCTHII.

YdeHn4ecKuit SKCIIepUMEHT, 1TabopaTopHbIe paboThI

HccnenoBanue TpekoB yacTull (10 TOTOBBIM (oTorpadusim).

Pa3nen 8. DnemMeHThl aCTPOHOMUU U aCTPO(PU3HUKHU.

Oranbel pa3BuTus acTpoHoMuu. [IpukinagHoe M MHUPOBO33PEHYECKOE 3HAYCHHE
aCTPOHOMHUHU.

Bun 3B€3aHoro Heba. Co3Be3ausl, spKue 3BE3/1bl, IIAHEThI, UX BUJUMOE JBHUKEHHE.

ConneuHas cucrema.

Counnne. CosHeuHass akTUBHOCTh. Mcrounuk sHepruum ConHIA U 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEepPUCTUKH. JlMarpaMma «CHEKTPaJbHBINA KJIacC — CBETHUMOCTBbY». 3BE3IbI
[JIaBHOM TOCIEA0BAaTEIbHOCTH. 3aBUCUMOCTh «Macca — CBETHUMOCTbY» ISl 3BE37 IJIaBHOM
rocJiieIoBaTenbHOCTU. BHyTpeHHee cTpoenue 3BE37. CoBpeMEHHBbIE MPEJCTaBICHUS O
MPOUCXO0KACHUU 1 ABOJIIONMU COJIHIIA U 3BE3]T. DTaIbl )KU3HU 3BE3].

Mineunsiii I[lyre — Hama [Namaktuka. [lomoxenune n nBuxkenue ConHua B [Mamaktuke.
Tunel ranaktuk. Paguoranaktuku v kBa3apbl. UEpHBIE IBIPHI B SAPAX TATAKTHK.

Bcenennas. Pacmmmpenue Bcenennoit. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Bosbiioro B3peiBa. PeIMKTOBOE M3ITydEHHE.

Macmrabnas cTpykrypa BeenenHoii. MeraranakTuka.

Hepewénnpie npoOieMbl acCTpOHOMUH.

Yyennueckue HaOIIOIECHNA.

Habmonenust HeBOOPYKEHHBIM TJ1a30M C HCIOIb30BAaHUEM KOMITBIOTEPHBIX MPUIIOKEHHM
JUI OIpeNeieHUs] TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro MOMyHIapust U SIPKUE 3BE3/bL.

Hab6mronenus B reneckon JIynsl, mianer, Maeunoro [lyTu.

O6o0maroiee MOBTOPEHHE.

Ponp Qu3uku um acTpoHOMUM B SKOHOMHYECKOH, TEXHOJOTHYECKOH, COLHUAIBbHON H
ATHYECKON cdepax AesITeNbHOCTH 4YelOBeKa, polib U MeCcTO (DU3MKH M acTpOHOMUHU B
COBPEMEHHOW Hay4yHOWl KapTUHE MHpa, poib (QU3UYecKol Teopuu B (POpMHUpPOBAHUH
MIpeJICTaBICHUM O (PU3UUECKON KapTHUHE MHPa, MECTO (PU3NYECKON KapTHHBI MUpa B 001IeM
Psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUHN O IPUPO/IE.

MexnpeaAMeTHBIE CBS3H.

N3yuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 Kkitacce ocyiiecTBIsieTcs ¢ y4&€TOM
coJiepKaTeIbHbIX MEXIIPEIMETHBIX CBs3ell C KypcamMu MaTeMaTHKH, OHOJIOTMH, XUMUH,
reorpauu U TEXHOJIOTHH.

MexnpeaMeTHbIE TMOHATHS, CBA3aHHBIE C M3YYEHHUEM METOJIOB HAyYHOTO IO3HAHUS:
sBJIEHHE, Hay4yHbIH (aKT, rumnotes3a, (pu3nUeckas BEJIWYMHA, 3aKOH, TEOpHUs, HAOIIOAEHUE,
9KCIEPUMEHT, MOJIETIUPOBAHUE, MOEIb, U3MEPEHHUE.

MaremaTHKa: pelieHHe CUCTEMbl YpaBHEHHH, TPUTOHOMETpHUYECKUE (YHKIUHU: CHHYC,
KOCHUHYC, TAaHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPBI U UX
MIPOEKIIUH Ha OCU KOOPJHMHAT, CJIOXKEHHE BEKTOPOB, IPOU3BOIHBIE 3JIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKH 0100 TPEYTOIBHUKOB, ONpEIeTIeHNE TUIOMIAAN TUIOCKUX GUTyp U 00BEMa Tel.
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buonorus: snexkrpuueckue SBICHUSI B KUBOW IpPUPOJE, KOJeOaTeabHbIE JBHKEHUS B
KUBOU IIPUPOJIE, ONITUYECKUE SABJICHUS B JKMBOW IPUPOJE, NEHCTBHUE paJualliy HA JKUBBIC
OpraHU3MBI.

XHUMHSA: CTPOCHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEl,
MeXaHU3MbI 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHBIN aHAIH3.

I'eorpadusi: MarHUTHBIE TOJIOCA 3E€MIIH, 3AJICKH MAarHUTHBIX Py, GOTOCHEMKA 3eMHOM
IIOBEPXHOCTH, IIPEICKA3aHNE 3EMIICTPACCHUN.

TexHOoJIOTHA: IMHUY IIEKTPOIIepe1ad, FEHEPAaTOp IEPEMEHHOTO TOKA, dJIEKTPOABUTATEIb,
MHIYKLIMOHHAS I1€4b, pajap, pajAuonpuEMHUK, TEIEBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN armapar, BOJIOKOHHAS ONTHUKA, COJIHEYHAas OaTapest.
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4. TEMATHYECKOE INTAHUPOBAHUE IO YYEBHOM JUCIIUILINHE
4.1. O0beM yueOHOM AUCHMIIMHBI M BUABI y4eOHO# padoThl N0 CIIeUAJBLHOCTAM

no npogeccun 43.01.09 IMoBap, kKoHIUTEP

Bun yae6HO# paboThI Oovem
uacoe

Oo6s13aTesIbHAS ayIUTOPHAsI YueOHAsl HATPY3Ka 108

B TOM YHCJIE:
TEOPETHYECKOE 0OyUeHHE 66
J1a00paTOPHBIC 3aHATHS 24
MIPaKTUYECKHUE 3aHITH 18
KOHTPOJIbHBIE pabOTHI 4
MIPOMEIKYTOYHAs arTecTanus B popme ougpepenyuposannnviii sauem (2 2

cemecmp)

13 HUX 9aCOB Ha MPO(ECCHOHATBHO OPUEHTHPOBAHHOE COJICPKAHNE YIeOHOU 26

JVCIATLTAHBI

Wroro wacos 108
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4.2. TemaTn4ueckoe NJIAHUPOBAHME YUeOHON TUCHUNINHBI (¢ y4éToM Paboyeii nporpaMMbl BOCHUTAHMS)

TemaTH4eckoe NJIaHUPOBaHHe Y4eOHOH qucHUIIMHBI 10 mpodeccun 43.01.09 IloBap, konaUTEp

HanmenoBanue HaumenoBanue teMbl 1 (pOpMbI OpraHu3aluu yaeOHOM e TeIbHOCTH O0BEM yacoB
pa3zesoB
1 2 3
| cemecTp

Paznen 1. MexaHuka. 18
Tema 1.1. ®uzuka — dyHnamenTanbHas Hayka o npupose. [lonstue o gpusnueckoit kapTuHe Mupa. 2
Tewma 1.2. Mexannueckoe nBrxenue. [lepememenue. ITyre. CkopocTs. PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE. 2
Yckopenue. PaBHoniepeMeHHOE MPSIMOJIMHEWHOE JIBH)KEHUE.

Tema 1.3 CBobogHoe manenue. /[BmxeHue Tena, OPOIIEHHOTO MOJ YIJIOM K TOpu30HTY. PaBHOMepHOE ABMKEHHE IO 2
OKPY’KHOCTH.

Tewma 1.4 Ilepserit 3akoH Herotona. Umnynsc. Bropoii 3akon Hetotona. Tpernii 3akoH HeroToHa. 3aKOH BCEMUPHOTO 2
TAroTeHusl. CUibl B MEXaHHUKE.

Tema 1.5 3akoH coxpaneHust UMIyibca. PeaktuBHOe ABmkeHUe. PaboTta cuibl. MomHocTs. DHeprus. Knnernueckas 2
sHeprus. [loTeHimanpHas sHeprusi. 3aK0OH COXPaHEHUSI MEXaHUYECKOW dYHEPruun

JlaGopaTopHbIe 3aHSITHS: 4
1. JTaboparoproe 3ansitue Nel: «MccnenoBanue NBHKEHHS TeJla MO ISHCTBUEM TTOCTOSTHHOM CHITBD».

2. JTaboparopHoe 3ausTHEe Ne2: «3ydeHne 0cOOEHHOCTEHN CHITBI TPEHUSI (CKOJIBKEHUS ).

[IpakTuueckue 3aHATHS 4
1. IlpakTudeckoe 3ausatue Nel: «['paduku paBHOMEPHOTO ¥ paBHOIIEPEMEHHOTO JTBUIKCHUS.

2. [Ipaktyeckoe 3anatue Ne2: «3aKOHbI COXpaHECHHUS.

Paznen 2 OCHOBBI MOJIEKYJISIPHOI (PM3MKH ¥ TEPMOTUHAMHKH. 20
Tema 2.1. OcHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-KMHETUYECKOU Teopuu. MneanbHbiil ra3. OCHOBHOE ypaBHEHUE 2
MOJIEKYJIIPHO-KMHETHYECKOM TE€OpUU ra30oB. ['a30BbIe 3aKOHBI. Y PaBHEHUE COCTOSIHUS MI€AJIbHOTO Iasa.

Tema 2.2 Buytpennsis sHeprus uaeanbHoro rasza. Pabota u terora. [lepBoe Hayano repmoaunamuku. KI1/] Temnosoro 2
nBurarens. Bropoe Hayajio TepMOJIMHAMUKH.

Tema 2.3 KonTposibHast paboTa Nel. 2
II cemecTp

Tema 2.4 Mcnapenue u koHJieHcalusi. AGCOTIOTHAs M OTHOCUTENbHAS BIAXKHOCTh Bo3yxa. Kunenue. IloBepXHOCTHBIN 2
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CJIOM YKUJIKOCTU. DHEPrusi HOBEPXHOCTHOTO cJiosi. KanusuisipHble siBJICHUS.

Tema 2.5 Yopyrue cBolictBa TBep/bIX Te. 3akoH ['yka. [1naBnenue n kpuctamiuszanus.

JlaGopaTopHble 3aHSTHS:

1. Jlaboparoproe 3anstie Ne3: «3mMepeHue BIaXXHOCTU BO3AyXa»

2. JTaboparopHoe 3ansitie Ned: «/3MepeHne IOBEPXHOCTHOTO HATSKEHHS KHUIKOCTHY.
3. Jlaboparopnoe 3anstre Ne5: «M3yuenne neopmannm pacTsDKEHHS.

[IpakTnueckue 3aHATHS:
1. ITpaktuueckoe 3ansatue Ne3: «Hampsokenue. 3akoH ['ykay.
2. JJabopatoproe 3ansTue No4: «Pacyer BIIaXXHOCTH BO3TyXa».

Pasznen 3

DJIeKTPOIMHAMHUKA.

28

Tema 3.1 3axon Kynona. Onexrpudeckoe nosie. HanpsxkeHHOCTB a5ekTprueckoro mosist. Pabora cun
ekTpocTarndeckoro nosst. [lorenmman. /IuanekTpuku B anekTpudeckoMm nouie. [losspusanus AuaieKTpUKoB.
[IpoBogHUKH B 35iekTprueckoM noJie. KonneHncatopsl. DHEprus 3JeKTPHUECKOro MoJis.

Tema 3.2 YcnoBus, He0OX0MMBIE JIJIsT BOSHUKHOBEHUS U IO JIEPKAHUS AIEKTpUIeckoro Toka. Cuia Toka M MJIOTHOCTh
Toka. 3akoH OMa y1st yyactka 1enu 6e3 DJ[C. DaeKTprudecKoe COPOTHRICHHUE. DIEKTPOIBIKYINAS CHJIa HCTOYHHKA
Toka. 3akoH OMa jy1st mostHOM nenu. CoenrHeHne mpoBoIHUKOB. 3akoH [[xoyns—IJlenna. PaboTa 1 MOITHOCTH
AJIEKTPUYECKOTO TOKa. TernjaoBoe AeMCTBHUE TOKA.

Tema 3.3 CoOGCTBEHHAsI MPOBOAMMOCTD MOJIYITPOBOIHUKOB. [101ympoBO THUKOBBIE TPHOOPHI.

Tema 3.4 BexTop WHIYKITMU MarHUTHOTO TOJIsA. 3aK0H AmIiepa. MarHutHbii otok. PaboTa mo nepemernieHuto
IIPOBOJIHHMKA C TOKOM B MarHuTHOM moJie. Cuna JlopeHua. Y ckopurenu 3apsyKeHHbIX YaCTHII.

Tema 3.5 DnekTpomarauTHas MHAYKIUS. BuxpeBoe anexkrpudeckoe noje. CaMOMHIYKIMS. DHEPrysi MArHUTHOTO TOJIS.

JlaGopaTopHbIe 3aHATHS:

1. JTaboparoproe 3anstue Ne6: «3yduenne 3akona Oma jis yuyacTKa IerH, MoCcaeA0BaTEIbHOTO U MapajIeIbHOTO
COEJIMHEHUS IIPOBOJIHUKOB.

2. Jlaboparopuoe 3ausitie No7: «/3yueHue siBJICHUS 3JEKTPOMArHUTHON MHTYKITHI.

3. Jlaboparopuoe 3ausitie Ne§: «Onpenenenrne KodPPHUIIMEHTA MOJIE3HOTO JEHCTBUS SIEKTPUUECKOTO YaHHUKAY.
4. JJabopatopnoe 3austue Ne9: «Omnpenenenyue TeMneparypbl HUTH JTaMITbl HAKATUBAHUS».

5. Jlaboparopuoe 3ausitie Nel0: «Onpenenenne 3/[C v BHyTpEHHEr0 COMPOTHUBIICHUSI UCTOYHUKA HAMPSKECHUS.

10

[IpakTueckue 3aHATHS:

1. Ilpaktuueckoe 3anarue Ne5: «Pacuet pabOThI U MOLTHOCTH JIEKTPUUYECKOTO TOKA».
2. IIpaktuueckoe 3anarue Neb: «3akoH Amnepa. Cuna Jlopenua».

3. IIpaktuyeckoe 3ansTue No7: « DNeKTpOMarHUTHAsE WHAYKIUS».

4. Ilpaxktuyeckoe 3anstue Ne§: «IlpaBuio Jlenma».
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Paznen 4 Kosie6anusi ¥ BOJIHBI. 14
Tema 4.1 I'apmonuueckue konebanust. CBoOOAHBIE MexaHNUecKue kojebanus. [IpeBpamienue sHepruu npu 2
K0J1e0aTeIbHOM JIBIKCHHUU. BBIHYK/IEHHBIE MEXaHHMUECKHE KOJIeOaHMsL.

Tema 4.2 [lonepeynsie 1 IPoI0JILHBIC BOJIHBI. Y paBHEHHUE MJIOCKOH Oerymiei BoiHbl. HTepdepeH s BOIH. 2
Tema 4.3 [lonsTre 0 nudpakury BoJIH. 3BYKOBBIC BOJHBI. YJIBTPa3BYK U €r0 MPUMEHEHHE. 2
Tema 4.4 CB060IHBIE AIIEKTPOMArHUTHBIE KOJeOaHMs. 3aTyXarolue 3JIeKTPOMarHUTHRIE Koyiebanus. [ eneparop 2
HE3aTyXaIoUIUX AIEKTPOMarHuTHbIX Kosebanuil. [lepemennslii Tok. ['eHepaTOp mepeMeHHOro TokKa.

Tema 4.5 3akon Oma 17151 3EKTPUUECKOM 1eNH EPEMEHHOT0 Toka. PaboTa U MOIITHOCTE IEpEMEHHOTr0 TOKa. I 'eHepaTtopbl 2
toka. Tpanchopmatopsl. [losryueHue, nepenaya u pacnpeiesieHue 3JeKTPOIHEPrUu.

Tema 4.6 DnexTpomarHuTHbIe BOJIHBI. OTKpBITHIN KoJieOaTenbHbI KOHTYp. M300perenue panuo A. C. [TonoBbiM. 2
[Tonsitre o paguocssizu. [IpuMeHeHne 3J1eKTPOMarHUTHBIX BOJIH.

JlaGopaTopHbIe 3aHSITHS: 2
1. JlTaboparoproe 3ausitie Nell: «/3yueHune 3aBUCUMOCTH MepHoJia KOJIeOaHU HUTSHOTO (MM MPYKMHHOTO) MasiTHUKA

OT JUIMHBI HUTHU (WJIM Macchl Tpy3a)».

Paznen 5 OnTuka. 12
Tema 5.1 CkopocTh pacpoCTpaHEHUS CBETAa. 3aKOHBI OTPAKECHUS U TIpesomiieHus ceeta. [lonHoe oTpaxkenue. JIuH3bI. 2
OnTtuyeckue mprudopsI.

Tewma 5.2 UnTepdepennus cera. KorepeHTHOCTh CBETOBBIX Jyueit. UHTepdepeHIus B TOHKUX TuieHKaX. Kosbira 2
Hprotona. Mcnionb3oBanue nHTEpPEPEHIINK B HAYKE W TEXHUKE.

Tema 5.3 ludpakuus ceera. J{udpakimonnas pemerka. [lonspuzanus cera. 2
Tema 5.4 Jlucnepcus cBeta. Buasl criekTpoB. YiasTpaduosieroBoe U HHGpaKpacHOE U3IydeHUs. PEHTTeHOBCKHE JTyUH. 2
JlaGopaTopHbIe 3aHSITHS. 2
1. JJaboparoproe 3anstue Nel2: «3yuenne n3o0paxeHus: MPEAMETOB B TOHKOM JIMH3EY.

[IpakTrueckue 3aHATHS 2
1. IIpaktiueckoe 3austue No9: «PacyeT onTH4eCKOW CHIIBI IMH3bIY.

Paznen 6 JieMeHThl KBAHTOBOM (DM3HUKM. 8
Tema 6.1 KanroBas runotesa [Inanka. ®otonsl. Buemnuii potosnexrpuyeckuii apdext. Buyrpennuit pororddexr. 2
Tunsl HOTOAIEMEHTOB.

Tema 6.2 PazButre B3IIs110B HAa CTPOCHHE BELIECTBA. 3aAKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJAopoJa. SnepHas Monenb 2
atoma. KBaHTOBBIE reHEPATOPBI.
Tema 6.3 EcrecTBeHHas: paJJMOaKTUBHOCTh. 3aKOH paJInOaKTUBHOTO pacnajga. CTpoeHue aToMHoro sijpa. Jlegext maccsl, 2

OHCPTIUA CBA3U. ﬂﬂepHHe PpCaKnunu. I/ICKYCCTBGHHEISI PaanO0aKTUBHOCTDb
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Tema 6.4 Llennas sanepHas peakuus. SnepHblil peaktop. buonornueckoe 1eicTBUE paguioaKTUBHBIX U3TyYEHUI. 2
DeMeHTapHbIe YacTHIIBI. / 3alIiTa MHINBUAYAJIbHBIX TPOCKTOB.
Paszpen 7 JBosonus BeeneHHoi. 6
Tema 7.1 Hama 3Be3anast cuctema — ["anaktuka. beckoneunocts Beenennoit. [Tonsrue o kocMosioruu. Mojens ropsiueit 2
Bcenennoii. CtpoeHue U npoucxoxaeHue [ anakTuk.
Tema 7.2 Tepmosinepusiii cuntes. [Ipobiema Tepmosiiepaoit sHepretuku. JHeprusi CoJiHIA U 3BE3/1. DBOJIOLHUS 3BE3/I. 2
[Tpoucxoxnenue Conneunoit cucrembl. KontponpHas padora Ne 2.
3ammra UIT / 0606maromumii ypok 2
[TpomexyrouHas aTTectanus B popme nuddepeHrpoBaHHOrO 3aueTra 2
Bcero wacos 108
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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 ICTOYHUKOM 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

CkaMbsi ONITUYECKasi C ICTOYHUKOM CBETa U MPUHAICKHOCTIMU
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) AJIL ACMOHCTpaluun

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

ObopyoosaHue 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 171 u3aMepeHus B IeTsiX

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

KomrekT 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
[InockonapaiiienbHble MIIACTUHBI CO CKOLIEHHBIMU TPaHAMHU
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 o6pa3oBarenbHblii moptai. JJOCTyTHOCTh, KauecTBO,
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 ugpoBbIX 00pa3oBaTEIbHBIX
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. @. ®uzuka s npodeccuii ¥ CeraIbHOCTEH TEXHUISCKOTO PO QHUIIs:
y4eOHUK JIJ1s1 00pa30BaTENbHBIX YUpEKIAeHUH cpea. nmpod. 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 o0cyx/ieHbl Ha 3aceqann MK

« » 20 r. (mpotoxom Ne ).
6.2.JlorosTHeHHsT M M3MEHEHHs] K paboueil mporpamMMe Ha y4eOHBII Toja TOo
JUCLUIIIINHE

B paGouyto mporpaMMy BHECEHBI CIICYIOIINE JOTIOTHEHHU S/ H3MEHEHUS:

JlonosHeHWs ¥ U3MEHEHUs B paboueit mporpamme oOCyk1eHbI Ha 3aceqannn MK

« » 20 r. (mpoTokoJ Ne ).
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