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1. HIOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mnpenHa3sHaueHa Ui W3y4CHUs AUCHUIUIMHBL PHU3MKa B paMKax
peanmzanuu 00pa30BaTENLHON TPOTPAaMMBI CPETHETO 00IIero oOpa3oBaHHsS B Mpeaeiax
OCBOCHHSI OCHOBHOU mMpodeccuoHaNbHON o0pa3zoBaTenbHOM mporpammbel CIIO Ha 06ase
OCHOBHOTO 00mero o0pa3oBaHHs TpU TOATOTOBKE KBATH(DUIIUPOBAHHBIX pPabOUnX
(cimyxammx) ¥ CIeUaIiucTOB CPEIHETO 3BEHA.

Paboyas mporpamma y4eOHOM JUCIUIUIMHBI pa3padoTaHa Ha OCHOBE:

— [Ipukasza MunucrtepctBa oOpazoBanust U Hayku P® «OO0 yrBepxIeHHH
(benepaabHOrO TrOCYIAapCTBEHHOTO 00pa3oBaTENBHOTO CTaHAApTa CPEJHEro OOIIero
oOpazoBanus» ot 17 mass 2012 1. N 413;
— ®denepanbHON  00pa3oBaTeNbHONM MporpamMMbl cpeiHero oOpa3zoBaHus  (YTB.
npuka3zom ot 18.05.2023 Ne371).

PabGoyass mporpamma y4eOHOW AMCIHUIUIMHBI HCIIONIB3YETCS B OOy4EHUH TIO
CHEIHATILHOCTSIM/ MPO(PECCUSIM TEXHOJIOTHYeCKOro mpoduis.

Paboyas nmporpamMma BOCITUTaHUS PEATH3yeTCsS HHTETPUPOBAHHO Yepe3 COJIEpKAHHE
y4eOHON IUCHUIUIMHBL, TUIAHUPYEMBIE pe3yibTaThl pabo4yeil MpOorpaMMbl BOCHUTAHUS
HAXOJSAT OTPAKEHHE B BOCITUTATEIBHBIX IEIISX KAXKI0TO YUSOHOTO 3aHITHSL.

2IIJIAHUPYEMBIE  PE3YJBLTATHBI  OCBOEHMSI  YUEBHOW
JUCHUILINHBIL

[TnarwpyeMble pe3ybTaThl OCBOCHHS IPOTPaMMBI MO  (DU3HKE BKIFOYAIOT
JTUYHOCTHBIC, METANPEIMETHBIC Pe3yIbTaThl 32 BECh MTEPHO O0YUCHUS HA YPOBHE CPEAHETO
obmiero oOpa3oBaHUsI, a TAK)KE MPEIMETHBIE JOCTHKEHUsI 0OYUYaOIIEeTrocs 3a KaKIbIi ToJ1
00y4eHHs.

B pesynprare u3yueHus (QuU3MKM HA ypOBHE CpeIHEro oO0mero oOpa3oBaHUs Yy
obOyyarorierocst OynyT chopMUPOBaHBI CIASAYIONTNE TUIHOCTHBIE PE3yIbTaThI:

1) rpak1aHCKOTO BOCITUTAHUS:
e CchOPMHUPOBAHHOCTh TPAKIAHCKON TMMO3UIMHU OOYydYaIONIIETOCs KakK aKTUBHOTO U

OTBETCTBEHHOT'O YJICHA POCCUICKOTO 0OIIECTBa;

® TIPUHATHE TPAIUITMOHHBIX 00I1IeYeI0BEYECKUX T'YMaHUCTHYECKHX n

JEMOKPATUYECKUX [ICHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO [I€ATEILHOCTh B MHTEpECaxX TIPaxIaHCKOTO
001ecTBa, yuacTBOBaTh B CaMOYITPaBJICHUH B 00pa30BaTEILHON OpraHU3aInu;
® yMEHHE B3aUMOJEHCTBOBATh C COLMATbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI ¥ Ha3HAUYCHUEM;
® TOTOBHOCTH K TyMaHUTAapPHOU U BOJOHTEPCKOM JIEATEIBHOCTH;
2) MaTpUOTHYECKOTO BOCITUTAHUS:
e CchOPMHUPOBAHHOCTh POCCHMCKOM IPakIaHCKOH MJICHTUYHOCTH, MAaTPUOTU3MA;
® [ICHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUAM
pOCCcHiCKMX YYEHBIX B 00MacTH (PU3UKH U TEXHUKE;
3) IyXOBHO-HPABCTBEHHOTO BOCIIHTAHUS:
e chopMUpPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHUECKOTO TIOBEICHUS;
® CMOCOOHOCTH OILIGHWBAaTh CHUTyallUI0 W TPUHUMATh OCO3HAHHBIE pelIeHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIE B
JEeSITeNbHOCTH YUEHOTO;
® 0CO3HAHHE JTUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYUBOTO OYIYIIETO;
4) 3CcTeTHYECKOTO BOCITUTAHM:
® OCTETHYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs OSCTETHKY HAyYHOTO TBOPYECTBA,
MpHUCYIIEeTro PU3NIECKON HAyKe;



5) TpyIOBOTO BOCIIUTAHUS:

® WUHTEpeC K pa3iuuHbiM cepaM NpodecCHOHATBHON AEATENbHOCTH, B TOM YHCIE

CBSI3aHHBIM C (HM3UKOW W TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIA BBHIOOD

Oymyiei mpodeccuu U pean30BbIBaTh COOCTBCHHBIC )KU3HCHHBIE TUIAHBI,

® TOTOBHOCTH U CHOCOOHOCTH K 00pa30BaHMIO U caMO0Opa30BaHMIO B 001acTh (HU3UKU

Ha MPOTSHKCHUN BCEH )KU3HHU;

6) PKOJIOTUYECKOTO BOCIIUTAHMUS:

e chOpPMHUPOBAHHOCTH IKOJOTHYECKOU KYIBTYpPhI, OCO3HAHHE TI00ATBFHOTO XapaKTepa

9KOJIOTMUECKUX MPOOIIeM;

® [UJIJAHUPOBAHUE W OCYILECTBICHHE ACHCTBUU B OKPYXKAKOIIEH CpEeIe Ha OCHOBE

3HAHUSA LEJNEeN YCTOMYUBOTO pa3BUTHS YEIOBEUYECTBA;

e Pacmupenue omnbiTa JEATENBHOCTH SKOJIOTMUYECKON HANpaBIEHHOCTH Ha OCHOBE

MMEIOIINXCS 3HAHUH 110 (PH3HKE;

7) LEHHOCTU HAY4YHOI'O MTO3HAHUS:

e c(hopMUPOBAaHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO

pa3BUTHS DU3NUECKON HAYKH;

® 0CO3HaHHE I[EHHOCTH HAay4YHOM NesTeNbHOCTH, TOTOBHOCTHh B IpOIIECCE H3yUEHHS

(GU3MKM  OCYILIECTBISATh MPOEKTHYHD U  HCCIEAOBATEIbCKYIO  JAESITEIbHOCTD

WHWBHYAIBHO U B TPYIITIE.

B nporiecce nocTikeHus: TMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOrPaMMBbI MO (QHU3UKE
JUIsL YPOBHSI CpeIHEro oOmero oOpa3oBaHUsA Yy OOYYArONIUXCS COBEPIICHCTBYETCS
SMOIMOHANBHBIN UHTEJUIEKT, IIPeIoJiararolinii copMUpPOBAHHOCTH:

. CaMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHME, BHJICTh HAIIPaBJICHUS Pa3BUTHsI COOCTBEHHOUW SMOIMOHAIBHOU cephl, OBITH
YBEpPEHHBIM B ceOe;

. CaMOpETyJIUPOBaHUs, BKIIOYAIOIIETO CaMOKOHTPOJIb, YMEHHE HPUHHMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHATIHHBIM
M3MEHEHUSIM U TIPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

o BHYTPEHHEW MOTHMBALIMU, BKIIOYAIOMIEH CTPEMIICHHE K JIOCTHXKEHUIO LEMH U
ycrexy, ONTUMHU3M, HWHHUIIMATUBHOCTb, YMEHHE JIeHCTBOBAaTh, HCXOJS U3 CBOUX
BO3MOJKHOCTEH;

o SMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh 3MOIIMOHATILHOE COCTOSIHHE
JPYTUX, YYUTHIBATh €r0 MpPHU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U
COTIEpPEKUBAHMUIO;

o COLIMANBHBIX  HABBIKOB,  BKJIIOYAIONIMX  CIOCOOHOCTh  BBICTPAHWBATh
OTHOIIEHHSI C JIPYTUMH JIIOJbMH, 3a00THUTBHCS, TPOSBIATH HMHTEPEC W pa3peliaTh
KOH(JIMKTBI.

B pesynprare u3ydyeHus (QU3MKM Ha ypOBHE cpelxHero oOmiero obpa3oBaHUs Y
oOyuyaromierocss OyAayr cQOpMHpOBaHbI IIO3HABaTeNbHbIE YHUBEpCAlIbHbIE YydeOHBIE
JeUCTBUS, KOMMYHHMKATUBHBIE YHHUBEpCAJbHbIE ydeOHbIE JCHUCTBUS, pErYJIATUBHBIC
YHUBEpCaJbHbIE YUeOHbIE ICHCTBUS, COBMECTHAS AEATEIBbHOCTb.

VY obyuaromierocs OyayT copMHpOBaHbI CleAyrole 06a30Bble JIOTUYECKUE NeHCTBUS
KaK 4acTh MIO3HABATEJIbHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUIL:
®  CaMOCTOATENBHO (GOPMYIUPOBATh M aKTyaJIU3UPOBATh MpoOIeMy, paccMaTpUBaTh €€
BCECTOPOHHE;
® OIpPENENATh LEIH AEATENbHOCTH, 3a/1aBaTh IapaMeTPbl U KPUTEPUU X JOCTHKEHUS;
® BBIIBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUs B pPAacCMAaTPUBAEMbIX (U3NUECKUX

SBIICHUSIX;

e pa3pabaTeiBaTh IUIAH pelIeHUs NpoOieMbl ¢ YU€TOM aHalu3a HMEIOIIHUXCS

MaTepHaJIbHBIX U HEMaTepUaIbHBIX PECYPCOB;



¢ BHOCHUTbL KOPPCKTUBBI B JACATCIBHOCTL, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB
oejsiM, OICHUBATL PUCKU HOCJ’IGI[CTBI/II;'I ACATCIIbHOCTH,

® KOOPAMHUPOBATH M BBHINOJHATH PabOTy B YCIOBUSIX PEATBHOTO, BUPTYAJIbHOIO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

® Ppa3BHUBATb KPCATHMBHOC MBINUICHUC IMPHU PCIICHHUUN KU3HCHHBIX HpO6JIeM. pa3BUBATH
KpCaTHBHOC MBIIIJICHUEC IIPU PCIICHUU )KU3HCHHBIX HpO6JI€M.

Y oOyugaromerocst OyayT chopMHUpoOBaHBI Clieqyrome 0a30BbIC HCCIICIOBATEILCKUE

JEWCTBUS KaK 4aCTh MIO3HABATEIBHBIX YHUBEPCATBHBIX yIeOHBIX IEHCTBUNA:

. BJIaJICTh HAYYHOH TEPMUHOJIOTHCH, KIFOUCBBIMU IMOHATHUSIMU W METOJaMHU
¢bu3nveckoil HayKH;
. BJIJICTh HABBIKAMHU y4€OHO-MCCIIEA0BATEIBCKON U TIPOCKTHOM JESATEILHOCTH

B 001acTH (pU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY IOMCKY METOJI0B
pereHus 3a1a4 (GU3HYECKOTO COAep KaHusl, TPUMEHEHHIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

J OCYILIECTBIIATh Pa3/IMYHbIE BUAbl JAEATEIBHOCTH IO MOJYyYEHHI0 HOBOI'O
3HaHUS, €r0 HMHTEPIPETalny, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B Pa3IMUHBIX y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIE [IPH CO3JJaHUH YUE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

o BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M W aKTyallU3UpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pemIeHHs, HAaXOIWTh apryMEHTHl Ui JIOKa3aTebCTBA CBOUX
YTBEPKIICHH, 33]1aBaTh TapaMETPBI U KPUTEPUH PEIICHUS;

. aHAJIM3UPOBATh TMOJYYEHHbIE B XOJ€ peIIeHUs 3aJaud pe3yJabTaThl,
KPUTHYECKH OIIGHUBATh KX JOCTOBEPHOCTh, IPOTHO3MPOBATH W3MEHEHHE B HOBBIX
YCIIOBUSX;

. CTaBUTh W (opMyaUpOBaTh COOCTBEHHBIC 3aJayd B 00pa3oBaTEIBHOU
NESTETBHOCTH, B TOM YHUCIIE IPU U3YUYCHUH (PH3HKH;

o JIaBaTh OIIEHKY HOBBIM CHTYaIlUsIM, OIICHHBAThH TIPHOOPETEHHBIN OTIBIT,

o yMETh TIEPEHOCHUTh 3HaHWsS 1O (HU3UKE B TPAKTUUYECKYI0 00JacTh
KHU3HEIEATCIHHOCTH;

o yYMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

o BBIJIBUTATh HOBBIC UJICH, NIPEIaraTh OPUTHHAIBHBIC TIOIXO/IbI U PEIICHUS;

o CTaBHUTb IPOOJIEMBI H 33]1a4H, TOMYCKAIONIUE aJIbTEPHATUBHBIC PEIICHUSI.

VY oOyuarorierocst OynyT copMHpOBaHbI YMEHHS paboTaTh ¢ HHGOPMAIMEH KaK 4acTh
MO03HABATEIBHBIX YHUBEPCAIBHBIX YICOHBIX JCHCTBUN:

o BJIAJICTh HaBBIKAMU IOJTydeHUs HH(POpManuu GU3NIECKOTO COJEPIKAHUS U3
WUCTOYHUKOB  pa3HBIX THUIIOB, CaMOCTOSTEIBHO  OCYIIECTBISITH  IOWCK,  AaHAaJM3,
CHCTEMATH3allMI0 M HWHTEPIPETAlNI0 HHPOpPMAIMH Pa3JIMYHBIX BUAOB U (HOpM
MPEICTABIICHHS,

o OIICHUBATh JJOCTOBEPHOCTh WH(OPMAIIHH;

o UCIOJIb30BaTh  CPEACTBA WH(POPMALMOHHBIX M  KOMMYHUKAIMOHHBIX
TEXHOJIOTUH B PEUICHUU KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPTraHU3aIlMOHHBIX 33134 C
coOioficHueM  TpeOOBaHWH  DPrOHOMHUKH, TEXHMKH  O€30IaCHOCTH,  T'MTHCHBI,
pecypcocOepexxeHusi, TMPaBOBBIX W  JITUYECKUX HOPM, HOPM HH(OPMAIMOHHOU
0€30IMacHOCTH;

. co37aBaTh TEKCThI (DM3MUECKOTO COJEpX aHUS B pPa3IMUHBIX (popmaTax c
y4€TOM Ha3zHadyeHHs] MH(POpPMAIMK U 1IETIEBOM ayAUTOPHH, BBIOMpas ONTHUMAIbHYI0 GOopMy
MIPEJICTaBJICHUS U BU3yaTH3aI[iH.

Y  oOyugatomerocss Oyayr cpopmMupoBaHbl yMeHHsS ~ OOLIEHUS Kak  4YacTh
KOMMYHHKATHBHBIX YHUBEPCAIBHBIX YU4EOHBIX JEHCTBUI:

o OCYILIECTBIATh OOIIEHWE Ha ypokax (HU3UKM U BO BHE-YPOUHOMH
NeSATeNbHOCTH;

J pacrio3HaBaTh MPEANOCBUIKM KOH(MIMKTHBIX CHUTyalluii M cMsr4artb
KOH(QJIUKTBI;



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

o MOHUMATh U KCIOJIb30BATh MPEUMYILECTBA KOMAHIHOW M WHAWBUIYaTbHOM
paboThI;

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

o NPUHUMAaTh  [EJM  COBMECTHOW  JICSTEIBHOCTH, OpraHU30BBIBATH U

KOOPJIMHUPOBAThH JEHCTBUS MO €€ JOCTHKEHUIO: COCTABIIATh IJIaH ACUCTBUM, pacpeeiaTh
poJiK ¢ Y4ETOM MHEHHM Y4aCTHHUKOB, 0OCYXAaTh PE3yAbTaThl COBMECTHON pabOTHI;

J OIICHMBAaTh KAauyeCTBO CBOETr0 BKJIAJa W KaXJOTO YYaCTHHKA KOMaH[Ibl B
o0l pe3ynpTaT o pazpaboTaHHBIM KPUTEPUSIM;

J npeajaraT HOBbIE TPOEKTHI, OIEHHBAaTh HUAEU C TMO3UIMH HOBU3HBI,
OpPUTMHAJILHOCTHU, IPAKTUYECKOI 3HAYUMOCTH;

J OCYILIECTBIISITh MO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B Pa3IMYHbIX
CUTYaIUX, IPOSIBJIATH TBOPUYECTBO U BOOOpaKE€HUE, ObITh MHUIIUATHBHBIM.

VY oOydaromerocs OyayT copMHUpOBaHBI YMEHHS CaMOOPraHM3aIlliid KaK dYacTh
PETYIUTHBHBIX YHUBEPCAIbHBIX YUEOHBIX ACHCTBUIA:

. CaMOCTOSITENIBHO OCYILIECTBIISITh IMO3HABATEIBHYIO JESTENbHOCTh B 00JIaCTH
(GU3MKM U aCTPOHOMHH, BBISIBIATH NMPOOJIEMBbI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE
3a/1auu;

J CaMOCTOSITEJIBHO COCTaBJIATh IIAH PEUIEHHA PAcCYETHBIX M KAaueCTBEHHBIX
3aja4y, IUIAH BBINOJIHEHHUS MPAKTHYECKOH pabOThl ¢ Y4ETOM HMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHHIA;

o JIaBaTh OIICHKY HOBBIM CHTYaIlUsIM;
o pacmmpsATh paMKH y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEAOYTCHHN;
. JIenaTh OCO3HAHHBIM BBIOOp, apryMEeHTHpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTD 32 PEIICHNUE;
o OIICHUBATh MMPHOOPETEHHBIN OIIBIT;
o crocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSIBICHUIO 3PYIWIMA B 00JacTh

(u3HKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYIbTYPHBIA YPOBEHD.
Y oOyuaromerocs Oyayr chOpMHpPOBaHBI YMEHHMsSI CAMOKOHTPOJS KaK 4acTb
PETYIATUBHBIX YHUBEPCAIbHBIX YU€OHBIX AEHCTBUA:

L4 AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPCKTHUBLI B ACATCIIBHOCTD,
OLCHUBATHb COOTBECTCTBUEC PCIYJIILTATOB IICJISAM,

L4 BIaACThb HaBBIKaMH [MO03HaBaTEJIbHOM pe(bJ'IeKCI/II/I Kak OCO3HaHUuA
COBCPIIACMBbBIX HCﬁCTBHﬁ " MBICJIUTCIIBHBIX IMTPOUECCOB, UX PE3YJIbTATOB U OCHOBaHHﬁ;

L4 HCIIOJIBb30BAaThb HpI/IéMbI pe(i)J'IeKCI/II/I AJIs1 OOCHKU CUTYaAllUu, BbI60pa BCPHOI'O
PCUICHUA,

L4 OLCHUBATH PUCKU U CBOCBPEMCHHO ITPUHUMATH PCHICHUS 10 UX CHUIKCHUIO,

o IIPpUHHUMAaTb MOTHBBI H APryMCHTBI JAPYIrux IIpU aHAJINU3C PE3YyJIbTATOB
ACATCIBHOCTH.

VY obyuatomerocss OyayT copMUpoBaHbl YMEHUs NMPUHATHSA ce0sl U JPYruX Kak 4acThb
PEryISTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX I€HCTBHIA:

J NpUHUMATh ceOsl, TOHMMas CBOM HEIOCTATKU U IOCTOUHCTBA;

J NPUHUMATh MOTHBBI M apryMEHTHl JPYTUX IpU aHAJINW3E pe3ybTaToB
NESITEIbHOCTH;

J MIpU3HABATh CBOE MPABO U MPABO JPYrHUX Ha OMIMOKY.



[IpenmeTHbie pe3yibTaThl OCBOCHHUS MPOrpaMMbl Mo (usuke. B mporecce u3ydeHus
Kypca (pu3uku yriryOJIeHHOTO ypOBHS B IEPBOM MOJIOBHHE M3YYEHUS Kypca, 00ydaronuiics
Hay4YUTCS:

J MOHMMAaTh  pOJb  (U3UKK B  SKOHOMHYECKOH,  TEXHOJIOTHYECKOM,
HKOJIOTUYECKOH, COLMAIBHON M 3THYECKOH cepax NesaTenbHOCTH YelOBeKa, POJIb U MECTO
¢u3MKn B COBpPEMEHHOH HAyYHOW KapTHHE MHpa, 3HAYCHHWE ONHCATEIILHOM,
CHCTEMaTH3UPYIOUIeH, 0OBICHUTEIBHON U IPOTHOCTHYECKOH (pyHKIMIA HrU3HIeCcKOr Teopun
— MEXaHWKH, MOJEKYIApHOW (PU3MKH M TepMOJMHAMUKH, POJIb (PU3HYECKOW TEOpPHH B
(dbopMUpOBaHUU TPEACTABICHNHN O (U3NIECKON KapTHHE MHPA;

J pa3nuyarh yCIOBHS MPUMEHHUMOCTH Mojenel (PU3MYECKUX Tell U MPOLECCOB
(sBiEeHMIT): MHEpLHUabHAs CHCTeMa OTCY€Ta, aOCOJIIOTHO TBEPAOE TEJN0, MarepuaabHas
TOYKa, pPABHOYCKOPEHHOE JBM)KEHHE, CBOOOJHOE TajeHue, aOCOJIIOTHO  yIpyras
nedopmariusi, abCOJIFOTHO YIPYroe W aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHS, MOJICNIN Trasa,
KUAKOCTU M TBEPAOTO (KPUCTAIJIMYECKOrO) Tejia, WACATbHBIM Ta3, TOYEUHBIH 3apsin,
OJIHOPOJHOE JIEKTPUUECKOE TOJIE;

. paznuuaTh ycnoBUsl (TpaHUIBI, OOJACTH) TPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOUINH XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U OIPaHUYEHHOCTh
HCIO0JIb30BAHUS YACTHBIX 3aKOHOB;

. aQHAIM3UPOBATh M OOBICHATH MEXaHHMYECKHE TMPOIECChl M SIBICHMUS,
WCIIOJIb3YSl OCHOBHBIE IMOJIOKEHHSI U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTh MEXaHHUUECKOTO
IBUKEHHS, (GOpMyJabl KHHEMaTHKH PaBHOYCKOPEHHOTO JBHXKEHMs, HpeoOpa3oBaHUs
lanunest ans cKOpOCTH W TMepeMeleHus, 3aKoHbl HbIOTOHA, MPUHLIMII OTHOCUTEIBHOCTH
lanunest, 3akOH BCEMUPHOTO TSATOTEHUSI, 3aKOHBI COXPAHEHHSI MMITYJIbCa U MEXaHHYECKOM
SHEPIUH, CBA3b pabOTHI CHJIbI C U3MEHEHHEM MEXaHUYECKOI 3HEPruu, YCIOBUS PaBHOBECHUS
TBEPJIOTO T€Ja), IPU ITOM HCIIOJIb30BaTh MATEMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh
yCIOBHSI NMPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpa3oBaHuil [amunes, BTOporo u
TPETHETO 3aKOHOB HBIOTOHA, 3aKOHOB COXPAHEHHSA HMMITYJIbCAa U MEXaHWYECKOM DHEPIHH,
3aKOHA BCEMHUPHOTO TATOTEHUS;

o aHAJIM3UPOBaTh U OOBACHATH TEIUIOBBIE HPOLIECCHl U SIBICHMS, MCIIOJIB3YS
OCHOBHBIC TIOJIOJKEHUSI MOJIEKYJIIPHO-KHUHETUYECKOM TEOpPUM U 3aKOHBI MOJIEKYJISIPHON
Gu3uKN U TepMOAMHAMMKH (CBSI3b JABJIEHUS UAEAIBHOIO raza co CpeAHel KMHETHYeCKOU
SHEPrueil TEIUIOBOIO IBW)KEHHS W KOHILICHTPAUMEW €ro MOJIEKYJN, CBA3b TEMIIEpPaTyphl
BEILECTBA CO CPEIHEH KMHETHMYECKOM 3HEPIHeH TEIUIOBOIO JIBHYKEHMS €0 4YacTHLl, CBS3b
JABJICHUs WJCAIBHOIO ra3a ¢ KOHLEHTPALMEH MOJIEKYJI M €ro TeMIEpaTypoH, ypaBHEHUE
MenneneeBa—Kitanelipona, nepBslii 3aKOH TEPMOJMHAMMKH, 3aKOH COXPAaHEHUs DHEPrUU B
TEIUIOBBIX IPOLECCax), IPU 3TOM HCHOJb30BATh MATEMaTHUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3bIBaTh yCJIOBMs IPUMEHUMOCTH ypaBHeHUs MeHeneesa—KilaneipoHa;

o aHAJIM3UPOBATh U OOBSACHATH JIEKTPUUECKUE SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIE
MIOJIOKEHUSI M 3aKOHBI 3JIEKTPOJMHAMUKU (3aKOH COXPAaHEHHs IEKTPUUYECKOro 3apsja,
3ak0oH KyioHa, NOTEHIMaNbHOCTH 3JIEKTPOCTATUYECKOIO IOJISI, NMPUHLMII CYNEPHO3ULUU
AIEKTPUYECKUX IOJIEH, IPU 3TOM YyKa3blBas YCJIOBMs IPUMEHHMMOCTH 3akoHa KyioHa, a
TAaKK€ MPAKTUYECKH Ba)KHbIE COOTHOLIEHWS: 3akOHbI OMa UId ydacTKa LENu W s
3aMKHYTOM 3JIeKTpuueckoi memnu, 3akoH JDxoyns—Jlenna, npaBuna Kupxroda, 3akoHBI
dapanes 1715 2IEKTPOIU3A);

o ONMCBHIBATh (PU3MUECKHE MPOLECChl U SBICHMSA, MCIOJb3YSl BEIMYUHBL:
IIEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA, MOMEHT CHUIIBI,
JaBJICHWE, MOTEHLUANbHAsI JHEPIUs, KHHETUYECKAas DHEPrus, MEXaHHUYEeCKas HHEprus,
paboTa cuiIbl, LEHTPOCTPEMUTENbHOE YCKOPEHHE, CHJIa TSHKECTH, CHJIa YINPYTOCTH, CHjIa
TPEHUs, MOIIHOCTb, PHEPTUsl B3aHUMOJAEHCTBHS Tena ¢ 3emiéil BONMM3M €€ MOBEPXHOCTH,
SHEprus yrnpyroi aedopmanuu npyxUHbl, KOJIMYECTBO TEIJIOTHI, aOCOIOTHAs TeMIepaTypa
Tena, paboTa B TEPMOJMHAMHUKE, BHYTPEHHSS SHEpPrus HJaIbHOTO OJHOATOMHOIO rasa,
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paboTa MIeaqbHOTO Ta3a, OTHOCUTENbHAS BIAXXHOCTh BO3/1yXa, KOA(PQPHUIMEHT MOJIE3HOTO
[[eﬁCTBPISI HACAJIBHOIO TCIIJIOBOI'O ABUIATCIIA; OJJICKTPHYCCKOE II0JIC, HaHpH)KéHHOCTB
ANIEKTPUYUECKOTO TM0JIs, HAPSHDKEHHOCTD TI0JII TOUYSYHOTO 3apsijia WM 3apsHKEHHOTO Iapa B
BaKyyMe ¥ B JUIJICKTPUKE, TOTSHIHAI JIEKTPOCTATUYECKOTO IOJIsI, PA3HOCTh MMOTECHIIMAJIOB,
ANEKTPOJBIIKYIAs CWJIA, CHJA TOKA, HANPSDKEHHE, MOIIHOCTh TOKA, 3JIEKTpUYECKas
€MKOCTh IIOCKOTO KOHJICHCATOpa, CONPOTHBICHHE Y4acTKa LENU C IOCIEeJOBATeIbHBIM U
HapajuieIbHBIM COCJUHCHUEM PE3HCTOPOB, SHEPTUS HIIEKTPUIECKOTO OISl KOHJICHCATOPa;

. OOBSICHATH OCOOCHHOCTH MPOTEKAHUA (PU3MUECKUX SBJICHHNA: MEXaHUYECKOE
JBW)KEHHE, TEIUIOBOE JBIKCHHE YacTHIl BEIECTBa, TEIUIOBOC PABHOBECHE, OPOYHOBCKOE
nBukeHue, au¢Qysus, uUcCHapeHue, KUIEHUWE U  KOHJAEHCAlUs, IUIaBJIEHUE U

KpHUCTAJUIN3ALMA, HAaIPABJIEHHOCTh TEIJIONEepeIavu, 3IEKTPU3ALUS TeJl,
SKBUIIOTEHI[MAJIBHOCTh MOBEPXHOCTH 3aPSKEHHOTO TPOBOAHUKA;
° MPOBOJIUTH HUCCJICIOBAHUE 3aBUCUMOCTH OJHOU (PU3WYECKOW BEIMYUHBI OT

JIPYro ¢ HMCMOJB30BAHUEM TMPSMBIX HU3MEPEHUMH, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUpOBaTh peE3yNbTaThl MOJYYECHHOW 3aBHCUMOCTH (PH3WYECKUX BEIUYMH B BHJEC
rpagukoB ¢ Y4ETOM aOCOJIOTHBIX TMOTPEIIHOCTEH W3MEPEeHM, J1elaTh BBIBOABI IIO
pe3yibTaTaM HCCle0BaHMUs;

. MPOBOJIUTh KOCBEHHBIE W3MEpPEeHMs] (U3UYECKUX BEJIMYMH, MPH OSTOM
BBHIOMPATh ONTUMAJIBHBIN METOJ] MU3MEPEHUs, OIEHWBATh AOCOJIOTHBIE W OTHOCHUTEIbHBIE
MOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPECHUIA;

o MMPOBOJIUTH OTBITHI MO TMPOBEPKE MPEAJIOKEHHON THUIOTE3bl: IIAHUPOBATH
AKCIEPUMEHT, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIW3UPOBATh IOIy4YEHHBIE
pe3yNbTaThl U JIeNIaTh BBIBOJI O CTaTyce NMPEAI0KEHHOM TUIIOTE3bl;

. coOnroaaTh mpaBuia 6€30MacHOTO TPyAa MPHU MPOBEACHUU HCCIIEIOBAaHUI B
pamMKax y4yeOHOro 3KCIepUMEHTa, MPaKTUKyMa M y4eOHO-UCCIeI0BATEIbCKONW U TIPOEKTHOM
NESITeIbHOCTH C  HUCIOJb30BAaHUEM HM3MEPUTENbHBIX YCTPOMCTB H  JaOOPAaTOPHOTO
000pyI0BaHMUS;

° pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM W HESBHO 3aJaHHOMN
(hbM3UYEeCKO MOJICITbIO: Ha OCHOBAHWH aHAJM3a YCJIOBHUS 000CHOBBIBATH BHIOOD (PU3HUECKON
MOJEeNnu, OTBedarolled TpeOOBaHUAM  3aJaud, [PUMEHATH  (QOPMYNbI,  3aKOHBI,
3aKOHOMEPHOCTH U MOCTYJaThl (PU3HUECKUX TEOPHM MPHU UCIOIb30BAHUH MAaTEMaTHUYECKUX
METO/IOB pEeUICHMs 3a/la4y, MPOBOAUTH PACYETHl HAa OCHOBAHUM HMMEIOIIMXCS JIaHHBIX,
aHAJIM3UPOBATh PE3YJAbTAThl U KOPPEKTUPOBATH METOAbI PEIICHHS] C YUETOM IOTYYECHHBIX
pE3yNbTaTOB;

o pelaTh Ka4yecTBeHHbIE 33/1a4H, TPeOyIolue MPUMEHEHUS 3HAaHUIM U3 Pa3HbIX
paznenoB Kypca GU3MKH, a TaK)Ke WHTErpallii 3HAHUHN U3 APYTUX MPEAMETOB €CTeCTBEHHO-
HAyYHOTO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO IEMOYKY PACCYXKICHHUH C HCIOJIb30BAaHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NYECKUX SBIICHHUIA;

. UCIOJIb30BAaTh  TEOPETHYECKHE 3HAHUS s OOBACHEHUS OCHOBHBIX
NPUHIMIIOB ~ pa0OThl  U3MEPUTENBHBIX  NPUOOPOB, TEXHUYECKUX  YCTPOMCTB U
TEXHOJIOTUYECKHX MPOIECCOB;

. IPUBOIUTH IPUMEPHI BKIIaJ]a POCCHICKUX U 3apyO0eKHBIX YIEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE IMPOILIECCOB OKPYKAIOUIETO MHpA, B pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

. aHAJIM3UPOBATh U OIEHUBATh MOCIEACTBUS OBITOBOM W TMPOU3BOJICTBEHHOM
NEeSTeNbHOCTH YeJOBEKa, CBSI3aHHOW C (QHU3MYECKMMH TpoIlleccaMH, C MO3UIUN
9KOJIOTHUECKON 0E30MacHOCTH, MPEACTABICHUI O pAIMOHATFHOM MPUPOIOIOJIB30BAHNH, A
TAaK)K€ Pa3yMHOM MCHOJb30BAHUM JOCTHXKEHUM HAayKH M TEXHOJIOTUM Ui JalbHEHIIEero
Pa3BUTHS YEIOBEUECKOTO OOIIECTRA;

J NPUMEHATh Ppa3MyHbIe CIOCOOBI paboThl ¢ HH(popManuei Quznueckoro
COJIEp’KaHHUs C HMCIOIh30BAaHHUEM COBPEMEHHBIX MH(POPMAIMOHHBIX TEXHOJOTUH, TIPU 3TOM
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UCIOJIBb30BATh COBPEMEHHBIE MH(POPMALMOHHBIE TEXHOJIOTUU Ui TOUCKA, NepepaboTKu U
NpeabsBICHUsT y4eOHOM W HAyYHO-NOMYJISPHOM MHGOpPMAMU, CTPYKTYPHUPOBAHHUS H
MHTEpOpeTalui WHPOPMALUKU, TOJYYCHHOH W3 pa3IMYHBIX HCTOYHHMKOB, KPHUTUYECKU
aHAJTM3UPOBATH NOJIYYaeMyI0 HHPOPMALIMIO U OLIEHUBATH €€ I0OCTOBEPHOCTh KaK Ha OCHOBE
MMEIOIINXCS 3HaHUH, TaK ¥ Ha OCHOBE aHAJIM3a UCTOYHUKA HH(POPMaIUH;

J POSBISATH OpraHHu3alMOHHbIE U IIO3HABATEJIbHBIE YMEHHUS
CaMOCTOSITEJIBHOTO NPUOOPETEHNS HOBBIX 3HAHUN B IIPOLIECCE BBINOJHEHUS MPOEKTHBIX U
y4eOHO-HMCCIIeIOBATEIbCKIX padoT;

J paboTaTh B TpyIIle C MCIOJIHEHUEM pa3JIMYHBIX COLMAIBHBIX POJIEH,
IUIAaHUPOBATh pabOTy IPYMIbI, PALIMOHAIHO PAaCHpPEEIIATh JeSTEIbHOCTh B HECTaHAAPTHBIX
CUTyalusiX, OILIEHMBAaTh BKJIAJ KaXJION0 W3 YYaCTHUKOB TpYNIbl B  pELIECHUE
paccMaTpuBaeMoi MpoOIEMBI;

. MPOSIBJIATh MOTUBALIMIO K Oyaymied npodeccuoHambHOM JEesITeNbHOCTH IO
CHEIUATBFHOCTIM (PU3UKO-TEXHHUUECKOTO PO (UL

[IpenMeTHble pe3ynbTaThl OCBOEHHUS MpOrpaMMbl Mo ¢u3uke. B mpouecce u3yueHus
Kypca (GU3MKH Yri1yOJIEHHOTO YpPOBHSI BO BTOpPOM TMOJIOBMHE HM3y4eHHsS Kypca (U3HKH,
oOyuarouuiicss Hay4uTcs:

. MMOHUMATh POJIb (PU3UKU B HIKOHOMUYECKOM, TEXHOJOTHYECKOH, COIMATbHOMN
U 3THYECKOM cdepax HesTeNTbHOCTH YelIOBEKa, POJib U MECTO (U3UKU B COBPEMEHHOM
Hay4yHOM KapTHHE MHUpa, pOJib aCTPOHOMHUHU B IMPAKTHUECKON NEATENIHHOCTH YeJIOBEKa U
JabHENIIeM HAy4YHO-TEXHUYECKOM pa3BUTHH, 3HaYeHHE OTHCaTeIbHOM,
CUCTEMAaTU3UPYIOIIEeH, 0OBSICHUTENBHON U MPOTHOCTUYECKON PyHKINN (r3ruecKkoi Teopuu
— DIJIEKTPOJMHAMUKH, CIEHIUATbHON TEOPUU OTHOCUTENLHOCTH, KBAHTOBOW (DM3HKH, pPOJIb
¢u3uveckoil Teopuu B (POPMHUPOBAHWU NPEICTABICHUA O (PU3NUYECKOW KapTHHE MU,
MecTo (U3UYECKOM KapTHHBI MUpa B OOIIEM psy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOIE;

. pa3nuyaTth yCIOBUS MPUMEHUMOCTH MoJenell (U3NYEeCKUX Tesl U MPOLECCOB
(s1BJI€HMIT): OJTHOPOJIHOE DJIEKTPUUECKOE U OJTHOPOJHOE MAarHUTHOE IO0JI, TAPMOHUYECKUE
KoJieOaHus, MaTEMaTUYECKUI MasTHUK, UJCAIbHBIN MPYKUHHBIA MAasSTHUK, TapMOHHYECKHE
BOJIHBI, MJICAIbHBIN KOJIeOaTeabHbIH KOHTYp, TOHKas JIMH3a, MOJEJel aroma, aTOMHOTO
s,Ipa ¥ KBAHTOBOW MOJIEJIH CBETA;

. pasznuyath ycioBHsS (IpaHULBl, O0JAacTH) NPUMEHUMOCTH (HU3HUECKUX
3aKOHOB, TIOHMMAaTh BCEOOUINI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U OIPaHUYEHHOCTh
WCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

. AQHAIM3UPOBATh U OOBACHATH DJIEKTPOMArHUTHBIE MPOLECCHl W SIBICHHUS,
WCIIOJIb3Ysl OCHOBHBIE TOJIOKEHHSI M 3aKOHBI JIEKTPOJUHAMUKU U CIEUUAIBLHON TEOpUH
OTHOCHUTENILHOCTH (3aKOH COXpPaHEHHUs DIEKTPHUUECKOTro 3apsija, cuia Awmmepa, cuia
JlopeHua, 3aKkOH D3JIEKTPOMarHUTHOM uHAyKUMM, npaBwio JleHma, cBs3p OJIC
CaMOMHJIYKIIMM B 3JIEMEHTE 3JEKTPUUYECKON LENU CO CKOPOCThI0 M3MEHEHHS CUJIbl TOKA,
MOCTYJIAThI CTIEUATIBLHON TEOPUU OTHOCUTEILHOCTH DUHINTEHHA);

. aQHAJIM3UPOBATh U OOBSCHITH KBAHTOBBIE MPOIECCHI U SIBICHUS, UCHOIB3YS
MIOJIOKEHHsI KBAaHTOBOM (M3MKHU (ypaBHeHHE OHHIITEHHa ans GoTtodddexTa, mepBbil u
BTOpO moctynaTel bopa, mpuHIMI cooTHOIIEHUs HeompeaenéHHoctel ['elizenbepra,
3aKOHBI COXPAHEHMS 3apsAJ0BOIO M MAacCOBOTO YKMCENl M DHEPIHMHM B SIAEPHBIX PEaKLHUsAX,
3aKOH PaJIMOaKTHUBHOTO pacnaja);

o ONMCBHIBATh (PU3MUECKHE MPOIECChl U SBJICHMS, MCIOJB3YSd BEJINUYMHBI:
HaNpsDKEHHOCTh MIEKTPUYECKOTO TOJIS, MOTEHIMAN JJIEKTPOCTATHUECKOTO IOJIsI, Pa3HOCTh
MOTEHIMAJIOB, AJEKTPOJBIKYIIAs CUJIa, UHAYKUUS MAarHUTHOTO TOJISI, MarHUTHBIA MOTOK,
cwia Awmmnepa, HMHIYKTHUBHOCTb, DJJEKTPOJABMXKYILAs CUjla CaMOMHIYKIMM, SHEPrus
MarHUTHOTO TOJS MPOBOJHUKA C TOKOM, PEIATUBUCTCKUN MMILYJIbC, TOJIHAs SHEPrus,
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SHEPTHUs MMOKOS CBOOOIHOM YaCTHUIIBI, JHEPTUS U UMITYJIbC (POTOHA, MACCOBOE YUCIIO U 3apsij
S7pa, SHEPTHUS CBS3H SIIPA;

J OOBSICHATD 0COOEHHOCTH [IPOTEKaHUs du3nueckux ABJICHU:
AIIEKTPOMArHWTHAasE ~WHAYKIHSA, CAMOMHAYKIHS, pPE30HAHC, WHTep(epeHuus BOJH,
mudpaxiysi, AUCHEepCcHs, NMOJHOE BHYTpEHHEe OTpaxkeHue, (oTosrnexrpuyeckuii 3ddext
(potoaddext), ampda- m Oera-pacnmansl sSAep, TamMMa-H3IydeHHE siep, (QHU3HMUECKHE
MPUHIUIBI CIIEKTPAILHOTO aHaM3a 1 padoThI Ja3epa;

o OTIpEeNeNATh HANpaBJIeHWE WHAYKIMM MAarHUTHOTO TIOJIS TPOBOJHUKA C
TOKOM, cuJibl AMriepa u cuibl JlopeHna;

o CTPOHTH M300pa)keHHE, CO3aBaEMOE TUIOCKHM 3€PKaJloM, TOHKOU JIMH30H, U
pPacCUUTHIBATh €T0 XapaKTEPUCTUKH;

o MPUMEHSTh OCHOBOIIOJIATAONINE ACTPOHOMUYECKHE TMOHSTHUS, TCOPUU H
3aKOHBI JUISl aHANTN3a B OOBSCHEHUs (U3NYECKUX IMPOIECCOB, MPOUCXOAANINX B 3BE3/1aX, B
3BE3IHBIX CHUCTEMAaX, B MEXKTAJAKTHUECKOW Cpesie; MBM)KCHUS HEOECHBIX Tell, IBOJIOIIH
3BE31 1 BeeneHnol;

o MPOBOJUTH  WCCIENOBAaHWE 3aBUCHMOCTEH  (PU3MYECKHX BEJIHMYHMH C
WCTION30BAHMEM  TIPSMBIX  HM3MEpPEHHid, TpPU OTOM KOHCTPYHpPOBATh YCTaHOBKY,
(bUKCHpPOBATh PE3YJAbTATHl MOJYYCHHON 3aBHCUMOCTH (U3WYECKHX BEJIWMYUH B BHIE
rpagukoB ¢ Y4ETOM aOCOIOTHBIX TMOTPEIIHOCTEH W3MEPEeHM, JelaTh BBIBOABI IIO
pe3ysbpTaTaM HCCIeTOBAHMUS;

o MPOBOJIUTh KOCBEHHBbIE W3MEpeHHsT (U3NYECKHX BEIUYWH, IPH OTOM
BBIOMPATh ONTHMAJBHBI METOJ H3MEpPEHUs, OICHHWBATH a0COJIOTHBIE M OTHOCHUTEIIBHBIC
MOTPENTHOCTH MPSIMBIX M KOCBEHHBIX N3MEPECHUH;

. MIPOBOJUTH OMBITHI MO IMPOBEPKE MPENIOKEHHONW T'MIOTE3bl: IUIaHUPOBAThH
SKCIEPUMEHT, COOMpaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, aHAJIM3UPOBATH MOJYYECHHBIE
Pe3yNbTaThl U JIeNIaTh BBIBOJI O CTaTyCe NMPEAI0KEHHON TUIIOTE3bl;

. OTIHMCHIBATh METO/IbI OJYYEHHSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUII;

. coOnroaaTh mpaBuia 6€30MacCHOTO TPyAa MPHU MPOBEACHUU HCCIIEIOBAaHUI B
pamkax y4yeOHOro 3KCIEepUMEHTA, MPAKTUKyMa U yueOHO-UCCIeI0BaTEIbCKONW U MPOEKTHOM
NEeSTeIbHOCTH C  HUCIOJB30BAaHUEM HM3MEPUTEIbHBIX YCTPOMCTB H  J1aOOPaTOPHOTO
000pyI0BaHuUS;

o pemiatb pacuéTHble 3aJayd C SBHO 33JaHHONM M HESIBHO 3a/laHHOM
(bu3nuecKoil MOJeNbl0: Ha OCHOBAHWU aHAllM3a yCIOBHUS BbIOUpATh (PU3UYECKUE MOJICNH,
OTBeyarol[e TPeOOBaHUAIM 3aJayd, NPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTYNaThl (PU3UYECKUX TEOPHM MPU HCHOJIb30BAaHUU MATEMaTHUYECKUX METOJIOB PEUICHUS
3aa4, TMPOBOAUTH pacuy€Thl HAa OCHOBAaHUU HUMEIOLIUXCS JIAaHHBIX, aAHAIU3HPOBATh
PE3yNbTaThl U KOPPEKTUPOBATH METO/IbI PEIICHUS C YIETOM MOJIy4YEHHBIX PE3Y/IbTaTOB;

. pelaTh Ka4eCTBEHHBIE 3a/1a4M, TpeOyIoue NPUMEHEHHs 3HAaHUIA U3 Pa3HbIX
paznenoB Kypca GU3MKH, a TAaKKEe UHTErpaliy 3HAaHUI U3 IPYTUX MPEAMETOB €CTECTBEHHO-
HAyYHOTO IIMKJIA: BBICTPAUBATh JIOTUYECKYIO IEMOYKY PACCYKIEHUH C HCIOJIb30BaHUEM
M3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEN U (PU3NYECKUX SBIICHHUI;

J UCMOJb30BaTh TEOPETHUECKUE 3HaHMA Uil  OOBSICHEHUS OCHOBHBIX
OPUHLIMIOB  paOOTbl  M3MEPUTENbHBIX  NPUOOPOB, TEXHUYECKUX  YCTPOHCTB MU
TEXHOJIOTHYECKUX MPOIECCOB;

. IPUBOJAUTH MPUMEPHI BKJIaZa POCCUICKUX U 3apyOeKHbIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE INPOLIECCOB OKPYXKAIOIIEr0 MHUpa, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHH;

o aHaAJIM3UPOBATh M OLEHMBATH MOCIEJICTBHUS OBITOBOW M NPOM3BOACTBEHHOMN
NEeATeNbHOCTH 4YeNoBeKa, CBA3aHHOW ¢ (HU3MUECKUMH TpOLeCCaMM, C  TO3UIHH
HKOJIOTUYECKOI 0e30MacHOCTH, MPEeACTaBICHUI O pallMOHAIBLHOM MPUPOAONOIb30BAHUH,
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TaKK€ Pa3yMHOM HCHOJIb30BAHUM JIOCTHKCHUN HAYKH U TEXHOJOTHH s JaJTbHEWILETrO
Pa3BUTHS YEJIOBEUECKOTO O0IIECTBA;

J MPUMEHATh Ppa3jMyYHbIE CIOCOOBI paboThl ¢ HH(pOpManuei Qunueckoro
COJIepKaHUs C UCIOJIB30BAHUEM COBPEMEHHBIX MH()OPMALMOHHBIX TEXHOJOTHNA, IPU 3TOM
UCIOJb30BaTh COBPEMEHHBIE MH(POPMALMOHHBIE TEXHOJIOTUU Ul TOUCKA, MepepaboTK H
MPEIbSIBICHUS YYeOHOWM W HAyYHO-NIOMYJSIPHOM WH(pOpMAMK, CTPYKTYPUPOBAHHUS U
UWHTEpIpeTaluu uHOOpMaIMY, TOJYYeHHOM W3 Pa3IUYHBIX HCTOYHHKOB, KPUTUUYECKU
aHAJIM3UPOBATH MOJIy4aeMyl0 HH(OpPMAIIMIO U OLIEHUBATh €€ TI0CTOBEPHOCTh KaK Ha OCHOBE
MMEIOINXCS 3HAaHUH, TaK M Ha OCHOBE aHaJIN3a MCTOYHUKA HH(pOopMaIum;

J HPOSBIATH OpraHHu3alMOHHbIE U NIO3HABATEJIbHBIE YMEHHUS
CaMOCTOSITEJIBHOTO NPUOOPETEHNS HOBBIX 3HAHUN B IIPOLIECCE BBINOJHEHUS MPOEKTHBIX U
yueOHO-HCCIe10BaTeNIbCKUX padoT;

J paboTaTh B TpyIIe C MCIOJIHEHUEM pAa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUTAaHUPOBATh pabOTy IPYMIbI, PALIMOHAIEHO PAaCHPEeATh AesTeIbHOCTh B HECTaHAAPTHBIX
CUTyalUsiX, OILIEHMBAaTh BKJIAJ KaXJIOT0 W3 YYaCTHUKOB TpYNIbl B  pELIEHUE
paccMaTpuBaeMoi MpoOJIEMBI;

. MPOSIBJIATh MOTUBALIMIO K Oyaymied npodeccuoHambHOM JEsTeNbHOCTH IO
CHEIUATBFHOCTIM (DPU3UKO-TEXHHIECKOTO TIPODUIISL.

COJIEP)KAHUE YYEBHOM JUCHUTIIMHBI

Conepxanue y4eOHOM JMCUUILIMHBI B IEPBOH MOJI0BHHE €€ U3y4YeHHs

Paznen 1. HayuHslii MeTO1 TO3HAHUS IPUPOIBI.

®uznka — QpyHIaMeHTadbHas Hayka o mpupoje. HaydHblil MeToa MO3HAHMUSI U METOIbI
uccieoBaHusl PU3NYECKUX SBJICHUH.

DKCIIEpUMEHT U TEOPHS B IMIpoliecce Mo3HaHus Npuposl. HabmoneHe u sKkCiepuMeHT B
buzuke.

Crioco0On1 n3mMepeHust (U3NIECKUX BEIMYHMH (aHAJIOTOBBIE U ITU(POBBIC U3MEPHUTEIIHHBIC
MPUOOPHI, KOMIIBIOTEPHBIC TATYMKOBBIE CUCTEMBI).

[TorpemnocTn n3MepeHuii pu3nYecKux BeITUIHH (a0COFOTHAS U OTHOCUTEIIbHAS).

MonenupoBanue pU3NYECKUX SBJICHHUM U MPOIecCCOB (MaTepHalibHas TOYKa, aOCOIOTHO
TBEPAOE TeNo, HAeanbHas >KUIKOCTh, HJCANbHBIA Ta3, TOYEUHBIM 3apsn). [umnoresa.
Ouznyeckuil 3aK0H, FPAHULIBI €M0 MPUMEHUMOCTH. DPU3nyecKas TeOpHusl.

Ponp u mecro ¢usuku B (HOpMHUpPOBAHMM COBPEMEHHON HaydHOW KapTHUHBI MHpa, B
MPAKTUYECKOUN ACATEILHOCTH JIFOICH.

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

W3mepenue cunbl TOKa W HaNpsHKEHUS B IEMM TMOCTOSHHOTO TOKAa MPH MOMOUIH
aHAJIOTOBBIX U IU(PPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HakoMcTBO ¢ UdpoBoit abopatopueit mo ¢usmke. [Ipumepsl usmepenus GU3NIECKUX
BEJTMYMH MIPH MOMOIIY KOMITbIOTEPHBIX JATYHKOB.

Pazzen 2. Mexanuka.

Tewma 1. Kunemaruka.

Mexanuueckoe aBuxkeHHE. OTHOCUTENBHOCTh MEXaHMYECKOro nBikeHus. Cucrema
OTCYETA.

[Ipsmas u oOpaTHas 3a7a4u MEXaHUKH.

Pannyc-BekTop MarepuanbHOW TOYKH, €r0 MPOEKIMHM Ha OCH CHCTEMbl KOOPAMHAT.
Tpaexropus.

Ilepemerienue, ckopocTh (CpenHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MaTepuaibHON TOYKH, UX MIPOCKIIMU HA OCU CUCTEMBI KoopAuHAT. ClI0XKEeHue nepeMerieHni
U CII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE M  pPaBHOYCKOPEHHOE IpPSIMOJIMHENHOE JIBWJKEHHE. 3aBHUCHUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTepUAIbHON TOYKU OT BPEMEHH U UX Tpaduki.
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CBoOoHOE TajieHne. YCKOpEeHHe CBOOOJHOTO MajeHus. J[BrkeHHue Tena, OpOIICHHOTO
MOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH M YCKOPEHHUSI MaTepUaIbHOMI
TOYKH OT BPEMEHHU U HX TPaPUKH.

KpuBonuneiiHoe nrxeHue. J[BHKEHHE MAaTEpUAIBHOM TOYKH IO OKPYKHOCTH. YTJIOBas
u JmHeiHas ckopocth. Ilepwon wu  dacrora oOpamenus. lleHTpocTpemuTensHOE
(HOpManbHOE), KacaTeIbHOE (TaHTEHIIMAIBHOE) U TIOJIHOE YCKOPEHUE MAaTepUaIbHON TOUKH.

TexHuueckre YCTPOMCTBA W TEXHOJOTMYECKHUE IIPOLIECCHI: CIUIOMETp, ABMKCHHUE
CHApSJIOB, IICTHBIC, IECTePEHYATHIC U PEMEHHBIC ITepPeIadr, CKOPOCTHBIC TU(THL

JlemoHcTpanmu.

Mogenb cucteMbl 0TCUETa, UILTFOCTPALIMS KHWHEMAaTUYECKUX XapaKTEPUCTUK JBUKCHUSI.

CriocoObI HcciIeTOBaHUS IBFKCHUH.

NnnrocTparnus mpeaenbHOro nepexoaa 1 i3MepeHue MIrHOBEHHOM CKOPOCTH.

[IpeobpazoBanue ABMKEHUI C HCTIOIB30BAHUEM MEXaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3pe:KEHHOM MTPOCTPAHCTRBE.

HaGnronenue neuxenus tenaa, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

Hamnpanenue ckopocTH Mpy IBUKEHUHU IO OKPY>KHOCTH.

[IpeobpazoBanue yriioBoi CKOPOCTH B PEIyKTOPE.

CpaBHeHHE MyTeH, TPACKTOPUA, CKOPOCTEN JIBMKEHUS OJHOTO M TOTO K€ Tejla B Pa3HbIX
CHCTEMAaX OTCYETA.

Y4eHn4ecKkuit IKCIIEPUMEHT, Tab0paTOpHbIE PabOTHI, TPAKTUKYM.

N3yuenne HepaBHOMEPHOTO JBUKEHHUS C IIEJIBIO ONPECIICHUS] MTHOBEHHOW CKOPOCTH.

N3mepenne yckopeHUss TIpU MPSMOJIMHEHHOM PaBHOYCKOPEHHOM JBWKEHUU TIO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH MPU PAaBHOYCKOPEHHOM JBUKEHUU.

W3mepenue yckopeHuss CBOOOJHOTO TajaeHus (PEKOMEHIOBAHO HCIOJB30BaHUE
nudposoit 1aboparopun).

N3yuenune nuxeHus Tena, OPOIMIEHHOTO TOPU30HTAIBHO. [IpoBepKa rUHmoTe3sl O MPIMO
MPONOPLUUOHAIBHON 3aBUCUMOCTH MEXKy AAIBHOCTBIO MOJETA U HAYAIBHOW CKOPOCTBIO
Tena.

N3yuenue nBuxkeHus Teaa N0 OKPYKHOCTH € IOCTOSIHHOW IO MOJIYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH TepuoOjia OOpalIeHHs] KOHMYECKOTO0 MAasiTHUKAa OT €ro
rapamMeTpoB.

Tema 2. Ilunamuka.

ITepBriit  3axkon  Hbptorona.  MHeprumanbHble  cuctembl  orcuéra.  [IpuHnun
otHOocuTenbHoCTH ["anuies. HennepuuansHbie cucteMbl 0TcuéTa (OnpeaeneHue, IpuMepsbl).

Macca Tena. Cuna. [IpyuHuun cynepno3uuuu cuil.

Bropoii 3akon HetoTOHA 1j11 MaTepuaIbHON TOUKH.

Tpetuit 3akoH HproToHA 711 MAaTEpUATIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPABUTALIMOHHOM U MHEPTHOM MacChl.

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

Cuna ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBIKyIIerocs ¢ ycKOpeHHEM.

Cuna Ttpenus. Cyxoe TpeHue. Cuna TpeHHUS CKOJIBKEHHUS W CHIIA TPEHHUS TOKOA.
Koaddurment tpenus. Cuna conpoTHBICHUS TPU JBUKEHUH TeJa B )KUIKOCTH UJIH rase, e
3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBUKEHHUS.

Hasnenue. ['unpocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckre yCTpONCTBA U TEXHOJIOTMYECKUE MPOLIECCHl: MOAIMIMIHUKA, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

JleMoHCTpamu.

Habmtoenue ABMKEHUS TN B MHEPLIHUATBHBIX U HEMHEPIIUATbHBIX CUCTEMAaX OTCUETA.

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

CpaBHEHHE PaBHOJACUCTBYIOIICH MPUIOKEHHBIX K TEIYy CHUJ C MPOU3BEIACHHEM MacCChl
TeJa Ha €10 YCKOPEHHUE B MHEPLIMAILHOM CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHHKAIOIIUX B PE3YJIbTAaTe B3aUMO/ICHCTBUS TEIL.

H3mepenne macc no B3auMO/ICHCTBHIO.

HesecomocTs.

Bec tena npu yckopeHHOM MOABEME U MaJICHUH.

I{eHTpOOEIKHBIC MEXaHU3MBI.

CpaBHeHHE CHII TPEHUS TTOKOSI, KAUYEHUSI U CKOJIbKCHUS.

YyeHn4yeckuit IKCIIEpUMEHT, Tab0paTOpHbIE PaOOTHI, TPAKTUKYM.

N3mepenue paBHOAEHCTBYIOIIEH CUJI IPpU ABMXKEHNUN OpycKa 10 HAaKJIOHHOM IJIOCKOCTH.

[IpoBepka TUMOTE3bI O HE3aBUCUMOCTH BPEMEHH JBWKCHHUS OpycKa IO HAKJIOHHOM
IJIOCKOCTH Ha 3a/IaHHOE PAacCTOSIHUE OT €r0 Macchl.

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

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

N3mepenue korddumrienTa TpeHus Mo BeIUYHUHE YTII0BOTO KOd(hUIHEeHTa 3aBUCUMOCTH
Frp(N).

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

N3yuenune nBmkeHUs rpy3a Ha BaJly C TPEHUEM.

Tema 3. CtaTuka TBEPAOTO TENa.

AbcomotHo TBEpHOE Teno. [loctynarenbHoe U BpamiaTelbHOE ABHKEHUE TBEPAOTO Tela.
MOMEHT CHIIbI OTHOCUTENIBHO OcH BpaiueHus. [lnedo cunbl. CrnoxeHue Cuil, NpUiIoKEeHHbBIX
K TBEpoMy Teny. LleHTp TsxecTun Tena.

VYcnoBus paBHOBECHS TBEPIOTO TeEJA.

YcroitunBoe, HEYCTOMYHMBOE, O€3pa3InyHOE PABHOBECHE.

TexHuueckne ycTpoNCTBa U TEXHOJIOTMUECKHE MPOLECCHI: KPOHIUTEWH, CTPOUTEIbHBIN
KpaH, peméTdyarbie KOHCTPYKLIHMH.

JeMoHCTparmu.

VYcnoBus paBHOBECHS.

Bunsl paBHOBecHSL.

Y4eHnuecKuil IKCIIEPUMEHT, JIa0opaTOpHbIe PabOTHI, MPAKTUKYM.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIET0 OCh BPALLICHHUS.

KonctpynpoBanue KpOHIITEHHOB U PACUET CUJT YIIPYTOCTH.

N3yuenue ycToMUMBOCTH TBEPAOTO TEJIAa, UMEIOILIErO IIONIA/Ib ONIOPHI.

Tema 4. 3akOHBI COXpaHEHUsI B MEXaHUKE.

NmMnynbc MaTrepuanbHOM TOUKH, CUCTEMBl MaTEpUaJIbHBIX TOUYeK. LIeHTp macc cucTemsl
MaTepuaibHbIX TOUeK. Teopema 0 IBUKEHHUHU LIEHTpa Macc.

NmMnynbe cuiibl M1 U3MEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

MoMeHT ummynbca MarepuaibHOM TOukH. [lpencraBieHne O COXpaHEHHH MOMEHTa
HMITYJIbCa B EHTPAJIbHBIX MOJIAX.

PaGota cunbl Ha MalloM U Ha KOHEYHOM TMepeMelieHud. [ 'paduueckoe mpeacraBicHue
paboThI CHITBI.

MOIIHOCTD CHUIIBL.

Kunernueckas sHeprus mMatepuanbHOW TOouku. Teopema 00 M3MEHEHUU KUHETHUYECKOUN
SHEPTrUM MaTepPUATLHON TOUKH.
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[TorenuumaneHble U HeMOTEHUIUANbHBIE cHIIbl. [loTeHunansuas sueprus. [loreHuuansuas
SHEeprusi ynpyro aeGopMHpOBaHHOW TpPYKHUHBL. [loTeHHIHMaNbHAsS DJHEPrHUs Tela B
OJIHOPOJIHOM TpaBUTALMOHHOM moJie. [loTeHuManbHas sHEprusi Teiaa B I'PABUTAIMOHHOM
110JIE OJJTHOPOJHOrO 1apa (BHyTpu U BHE miapa). Bropas kocmuueckas ckopoctb. TpeTbs
KOCMMYECKasi CKOPOCTb.

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

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHnue bepHymM s UACaIbHOW KUAKOCTUH KaK CIIEICTBUE 3aKOHA COXPaHEHHS
MEXaHUYECKON IHEPTUN.

TexHuyeckue yCcTpONCTBAa M TEXHOJOTHYECKUE MPOLIECCHI: ABUKEHHUE PAKET, BOJOMET,
KOTIEP, MPYKUHHBIN MUCTOJIET, THPOCKOT, (UTYPHOE KaTaHHWE HAa KOHbKAX.

JleMoHCTparmu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaktuBHOE NBHKEHUE.

N3mepenne MOIHOCTH CUIIBL.

N3menenue sHepruu Tena npu COBEPIICHUN PadOTHI.

B3anMuble npeBpallieHnss KWHETHYECKOW M NMOTEHIHMAIBHONW SHEPTrui MpH ACUCTBUU Ha
TEJIO CHJIBI TSIKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHne SHepruu P CBOOOHOM I1a/ICHUH.

Y4yeHn4eckuit IKCIIEpUMEHT, Tab0paTOpHbIE PaOOTHI, TPAKTUKYM.

N3mepenue umnynsca Tena no TOpMO3HOMY IYTH.

N3mepenune cuitbl TATH, CKOPOCTH MOJIETTH AIEKTPOMOOHIIS M MOIITHOCTH CHUJTBI TSTH.

CpaBHEHME U3MEHEHHS MIMITYJIbCA TENIA C UMITYJIbCOM CHUJIBL.

HccnenoBanue coxpaHeHUs1 HMITYJIbCa IPU YIPYTOM B3aUMOJICHCTBHH.

H3Mepenne KWHETUYECKOW SHEPTUH TeJIa IO TOPMO3HOMY ITYTH.

CpaBHEHME N3MEHEHHSI OTCHIIMAILHON SHEPTUHU MPYKUHBI ¢ PAOOTOM CHUITBI TPEHUS.

Omnpenenenre pabOTHI CHIIBI TPEHUS MPU ABMXKEHUU TeJla M0 HaKJIOHHOW TJIOCKOCTH.

Pazgen 3. MonekymsipHasi pu3nKa U TEPMOIMHAMUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOU TEOPHUU.

OcCHOBHBIE TIOJIOKEHUS MOJIeKYyIsipHO-KuHeTnueckoi teopun (MKT), ux ombiTHOE
obocHoBanue. [uddy3us. bpoyHoBckoe  aBWKeHHE.  XapakTep  IBWKEHHS U
B3aMMOJICICTBUA YaCTULl BenlecTBa. MoJenu CTpOeHus Ta30B, KUIAKOCTEH U TBEPABIX TENl U
00BsICHEHHE CBOMCTB BEI[ECTBA Ha OCHOBE 3TUX Mojeneil. Macca u pasMepbl MOJIEKYI
(atomoB). KonmnuectBo BemectBa. [loctosinHas ABorapo.

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

Mogenp wu€anbHOTO ra3a B MOJEKYJIIPHO-KMHETUYECKON TEOPUHU: YAaCTULBI rasa
JBUKYTCSI XaOTUYECKU U HE B3aUMOJICUCTBYIOT JIPYT C APYTOM.

l'azoBbie 3akoHBL. YpaBHeHue MengeneeBa—Kaneiipona. AOconroTHas Temmeparypa
(kana temmneparyp KenbBuna). 3akon JlampTona. M3omporeccel B UAEaIbHOM Taze C
MOCTOSIHHBIM ~ KOJIMYECTBOM BellecTBa. [paduueckoe mpeacTaBieHUE H30MPOIIECCOB:
M30TEpMa, U30X0pa, u306apa.

CBsi3b MEXJly JaBJICHUEM U CpeJHEld KUHETHMYECKOM »SHEepruel MocTynareabHOIro
TEIUIOBOTO JBMKEHHSI MOJIEKYJ MJICATbHOTO Tra3a (OCHOBHOE YpaBHEHHE MOJEKYJSPHO-
KMHETUYECKON TEOPUU UACATBHOIO ra3a).

Ces3p  aOCONIOTHOM TeMmepaTrypbl TEPMOIMHAMHYECKON CHUCTEMBI CO CpedHei
KHMHETUYECKOH 3Hepruei NocTynaTeIbHOrO TEMJIOBOTO JABHXKEHUS €€ YacTHll.

Texnudeckre yCTpONCTBA U TEXHOJOTUYECKUE IMPOLIECCHI: TEPMOMETpP, OapomMerp,
MOJy4eHHUE HAaHOMATEPHAJIOB.

JleMoHCTparmu.

Mopenu IBUKEHUS YaCTHULl BELIECTBA.
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Monens OpOYHOBCKOTO JIBUKEHHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUSL.

Huddys3us xuarocreit.

Monens onbita LlTepHa.

[IpuTskeHre MOJIEKYIL.

Mogenn KpUCTAIIIMYECKUX PEIIETOK.

Habmronenue u vccnenoBanue U30MpoIeccoB.

Y4eHnuecKkuil IKCIIEPUMEHT, J1ab0opaTOpHbIE PabOThI, IPAKTUKYM.

WccnenoBanue mnpoiecca YCTaHOBJIEHUS TEIUIOBOIO pPAaBHOBECHS IIPU TEMJIOO0OMEHE
MEKly TOPSIYEeH U XOJIOJAHON BOJOH.

N3ydyeHne u30TEepMUYECKOro Ipouecca (PEeKOMEHJOBAaHO MCIOIb30BaHUE IUPPOBOI
nabopaTopun).

N3ydenune n30XopHOTO mpouecca.

N3yuenue nzobapHoro mpoiecca.

[IpoBepka ypaBHEHHS COCTOSHUS.

Tewma 2. Tepmoaunamuka. TenaoBble MalTUHEI.

Tepmogunamuueckass  (T[]) cuctema.  3amaHue  BHEIIHUX  YCIOBHM  Juid
TEPMOJUHAMUYECKON cHUCTeMBbl. BHemHme u BHyTpeHHHME mapameTpsl. Ilapamerpsl
TEPMOJUHAMUYECKON CHUCTEMBI KaK CpPEIHHE 3HAYEHHsI BEJIIMYMH, ONHCHIBAIOIIMX €€
COCTOSIHME HAa MUKPOCKOTIMYECKOM YPOBHE.

HYHGBOG HayaJio TEPMOANHAMHKH. CaMOHpOI/ISBOJ'H)HaH peilakcanunsa
TepMOHHHaMPI‘IeCKOfI CHUCTEMEI K TCTIJIOBOMY PAaBHOBECHIO.
MO)IGJ'IB HACaJIbHOro rasa B TEPMOJUHAMHUKE — CHCTEMa ypaBHeHHﬁZ YpaBHCHHUEC

MenneneeBa—Kianeiipona ©  BbIpaXEHUWE I BHYTPEHHEW JHEPruu. Y CIOBHS
MPUMEHUMOCTH 3TOM MOJENTW: HU3Kas KOHIEHTpalus 4YacTULl, BBICOKHE TEMIIepaTyphl.
BripaxkeHnue a1t BHyTpeHHEH SHEPTUU OJTHOATOMHOTO UJICAJIbHOTO Ta3a.

KBazucraTuueckue u HeCTaTUYECKUE TIPOIIECCHI.

DneMeHTapHas pabota B TepMoAnHaMuKe. Brraucienue paboTel 1o rpaduky mporecca
Ha pV-nuarpamme.

Temonepenaua kak crnoco0 W3MEHEHUsT BHYTPEHHEH SHEPruu TePMOAMHAMHUYECKOU
cucTteMbl 6e3 coBepieHus padoTel. KoHBeKIuS, TEII0NPOBOJHOCTD, U3IyUYEHHUE.

KonuuectBo TeruoTsl. TemnoéMmMkocTh Tena. YaenabHas W MOJSpHAs TEMJIOEMKOCTH
BelIeCTBa. YpaBHeHUE Maiiepa. Y ienbHas TemioTa cropanus TomiuBa. Pacyér koinuecTna
TEIUIOTHI IpH Terionepenaye. [Tonstue 06 annabatHoM mpoiiecce.

[lepBrIii 3ak0oH TepMoAHAMUKH. BHyTpenHsis sHeprusi. KonnyectBo TemnoTsl u paboTta
KaK Mepbl U3MEHEHHsI BHYTPEHHEH SHEPTHH TEPMOAMHAMUYECKON CHCTEMBI.

Bropoii 3akoH TepMOIMHAMHMKU [JIs PABHOBECHBIX IIPOIECCOB: dYepe3 3aJaHHOe
pPaBHOBECHOE COCTOSIHHE TEPMOJMHAMHYECKON CHCTEMBl MPOXOIUT EIWHCTBEHHAs
anuabara. AGCOIIOTHAS TeMIepaTypa.

Bropoii 3ak0H TepMOAMHAMUKH AJI HEPABHOBECHBIX MPOIIECCOB: HEBO3MOXHO TepeaTh
TEIUIOTY OT 0ojiee XOJOAHOro Teia K Oonee Harperomy 0e3 kommeHcaruu (Kiaysumyc).
HeobpaTumocTh TpUpOIHBIX TIPOIECCOB.

[Ipunnumne! aeiictBus TeminoBbix MammuH. KIT/I.

MakcumansHoe 3Hauenue KIIJI. [ukn Kapho.

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

TexHuueckre yCTpOoMCTBa M TEXHOJIOTMUYECKUE MPOLECCHI: XOJIOAMIbHUK, KOHAUIIUOHED,
JM3eNbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA, TMOJIYYEHHE CBEPXHUZKUX
TEMIIepaTyp, YTHIM3alUs «TEIJIOBBIX» OTXOJOB C MCHOJB30BAHMEM TEIJIOBOIO Hacoca,
YTUIU3alUs OMOOPTaHUYECKOTO TOTIMBA JJIs1 BEIPAOOTKH «TETLIOBOM M DJIEKTPOIHEPTUH.

JleMoHCTparmu.

N3menenne Temmneparypsl pH aIiadaTHYeCKOM PaCIIMPEHUH.
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Bo3gymHoe oruuso.

CpaBHeHME YIENbHBIX TEIUIOEMKOCTEH BEIIECTB.

CriocoObl I3MEHEHHSI BHYTPEHHEH SHEPTUU.

HccnenoBanue aguabaTHOTo mporecca.

KomrmbrorepHbie MOJENH TENMIOBBIX JIBUTATENCH.

YyeHnuecKkuil IKCIIEPUMEHT, J1abOopaTOpHbIE PabOThI, IPAKTUKYM.

N3mepenue yaenbHOM TeIIOEMKOCTH.

HccnenoBanue npoiiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO mporecca.

N3yuenne B3aUMOCBSA3U YHEPTUU MEKMOJICKYISIPHOTO B3aUMOJICHCTBHS U TEMIIEPATYPhI
KUIICHHS KUIKOCTEH.

Tema 3. ArperatHbie cocTosiHuS BemecTBa. @a30Bble NEPEXOIBI.

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

Haceimennsie 1 HeHachllieHHbIE Tapbl. KauecTBeHHas 3aBUCMMOCTH TUIOTHOCTH WU
JABJICHHUs HACBILICHHOTO TMapa OT TeMIepaTypbl, HMX HE3aBUCUMOCTh OT 00bEMa
HACBIIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JABJICHUS B )KUIKOCTH.

BrnaxHocTh Bo3yxa. AGCOIOTHAS U OTHOCUTEIIbHAS BIaYKHOCTb.

TBépnoe Teno. Kpucramnuueckue u amopdHble Tena. AHU3OTPONUS CBOMCTB
KpuctayyioB. [InaBienne u kpuctaum3anus. Y qenpHas TerioTa miaasieHus. CyOaumarus.

Hedbopmaruu TtBEpAoro Tenma. Pactsokenne u cxarme. Casur. Moayns HOnra. [lpenen
yrapyrux aedopmaruii.

TennoBoe pacumpeHue >KUAKOCTEH 1 TBEPABIX Tell, 00bEMHOE U JIMHEWHOE PaCIINpPEHHUE.
AHTrapMOHHU3M TEIJIOBBIX KOJE€OAHUN 4YacTHIl BellecTBa KaK IPUYMHA TEIJIOBOTO
pacupeHus Ten (Ha Ka4eCTBEHHOM YPOBHE).

[IpeobOpazoBanue 3HEprUM B (Ha30BBIX EPEXOAAX.

YpaBHEHHE TEIUIOBOTO OasiaHca.

[ToBepxnocTHOE HaTskeHue. KoadduuneHt noBepxHocTHOro HatsbkeHus. Kanunspasie
aBieHud. [laBieHue noJ MCKpUBJIEHHON MOBEPXHOCTHIO xuakoctu. ®opmyina Jlammaca.

TexHuueckre yCTpPOMCTBA M TEXHOJIOTMUECKHE IPOLECCHl: JKUJIKHE KPUCTAJUIbL,
COBPEMEHHbIE MaTEPUATIBI.

JeMoHCTparmu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBILLIEHHBIX [1APOB.

Kunenue. Kunenue npu noHM>XEHHOM JIaBJICHUU.

N3mepenue cuibl NOBEPXHOCTHOTO HATSKEHUS.

OnBbITBI ¢ MBUIBHBIMU TJIEHKAMHU.

CmauuBanue.

Kanunnspuele siBneHus.

Mopenu HEeHbIOTOHOBCKOM KMJIKOCTH.

CriocoObl U3MepeHus BIKHOCTH.

HccnenoBanue HarpeBaHus U TUIABJICHUS KPUCTAIUNIMYECKOTO BEILIECTBA.

Buner nedhopmarnimii.

Habnronenue mansix negopmanui.

Y4eHnuecKuit IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

N3ydeHune 3akOHOMEPHOCTEN UCITAPEHUS KUIKOCTEN.

N3mepenue yaenbHOM TEMIOTHI IIaBJIEHUS JIbJA.

N3yueHue cBOWCTB HACBIIEHHBIX MApPOB.

N3mepenune abCONMIOTHON BIKHOCTH BO3yXa U OIICHKA MAacChl TApOB B TIOMEIICHHH.

N3mepenue ko3 duirienTa moBEpXHOCTHOTO HATSHKEHUSI.

N3mepenune moayns FOnra.
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HccnenoBanue 3aBUCHUMOCTH JeOpMaldy PE3HHOBOTO 00pas3la OT HPUIIOKEHHOW K
HEMY CHUJIBI.

Paznen 4. DnexrpoauHamuka.

Tema 1. DnexTpuueckoe mnoJe.

OnexTpusanus Tell U €€ MposBICHUSA. DIEKTpUYECKUi 3apsa. JlBa BUAA IEKTPUUYECKUX
3apsnoB. [IpOBOJHUKY, AUANEKTPUKU U MOJIYIIPOBOJHUKU. DJIEMEHTAPHBIN 3IEKTPUUYECKUI
3apsj. 3aKOH COXpaHEHUS 3JIEKTPUUECKOT0 3apsija.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

OnexTpuueckoe nojue. Ero aelicTBue Ha 3JIEKTPUUECKUE 3apsi/bl.

Hanpsok€unocts anexktpuueckoro mnosist. [IpoOHeiit 3apsan. JluHuM HanpsHkKEHHOCTH
ANeKTpudecKoro nojist. OJHOPOIHOE IEKTPUUYECKOE TTOJIE.

[ToTeHIManbHOCTh AEKTPOCTATUYECKOTO NOJIA. Pa3HOCTh NOTEHIIMANIOB U HANPSDKEHUE.
[loreHumanpHass  dHeprus  3apsga B dJeKTpocTaTHdeckom — noiie.  [loreHnman
AIIEKTPOCTATUYECKOTO MOJiA. CBs3b HANpsDKEHHOCTH MOJS M Pa3HOCTU MOTEHLMATIOB IS
AJIEKTPOCTATUYECKOTO MOJIs (KaK OJJTHOPOJIHOTO, TaK U HEOTHOPOJIHOTO).

[IpuHIMN cynepno3nuuy 3IeKTPUUECKUX MOJeH.

[Tone Toueunoro 3apsana. [lone paBHOMepHO 3apsikeHHOW cdepbl. [losie paBHOMEpPHO
3apsOKEHHOTO 1o 00béMy 1mapa. [lose paBHOMEPHO 3apsHKEHHON OCCKOHEYHOW TIOCKOCTH.
KaprrHbl nuHUN HANPsHDKEHHOCTH 3TUX MOJIEH M SKBUITOTEHIIMAIBHBIX TOBEPXHOCTEM.

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

JIMDIIeKTpUKM B JJEKTPOCTATHYECKOM Tmoje. JluanekTpuueckas NPOHHUIIAEMOCTH
BEILIECTBA.

KonneHncarop.  DneKTpOEMKOCT  KOHJEHCATOpPA.  DJIEKTPOEMKOCTh  IUIOCKOIO
KOHJICHCATOPA.

[TapamnensHoe  coeauHeHHME  KOHAEHcaTopoB.  [locienoBaTesnibHOE — COEAMHEHHE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHIECHCATOPa.

JIBrKEHME 3apsHKEHHON YaCTULBI B OJHOPOJHOM IEKTPUYECKOM II0JIE.

TexHu4eckne ycTpOMCTBA M TEXHOJIOTMYECKHE IMPOLECCHI: AIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAs 3alUTa, 3a3€MJIEHHE 3JIEKTPONpPUOOPOB, KOHJEHCATOPHI, F€HEpaTop
Ban ne I'paada.

JeMoHCTparmu.

YCTpolCTBO ¥ IPUHIMUIT IEUCTBUA SIIEKTPOMETpA.

DNEKTPUUYECKOE MOJIE 3aPSHKEHHBIX IIAPUKOB.

DNEKTPUUYECKOE TOJIE IBYX 3aPSKCHHBIX IIACTHH.

Mojens snekTpocTatuiyeckoro reueparopa (Ban ne 'paada).

IIpoBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

OnexTpocTaTH4ecKas 3alluTa.

VYeTpoiicTBO U IeliCTBHE KOHIEHCATOPa MOCTOSIHHOM U IEPEMEHHOU EMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCaTopa OT IUIOWaAM IUIACTHUH,
PacCTOAHUS MEXAY HUMH U JUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

OHeprus MEKTPUYECKOTO MOJIS 3apsyKEHHOTO KOHAEHCATOPA.

3apsaka U pa3psaaKa KOHACHCATOpa 4Yepe3 Pe3UCTOP.

YdeHnueckuit 3KCIepuMeHT, 1ab0paTOpHbIE pabOThI, MPAKTUKYM.

Onenka cuil B3aMMOJEICTBUS 3apsSKEHHBIX TEJl.

HabnroneHnue npeBpaiieHns SHEPIUn 3apsKeHHOTO KOHJIGHCATOpa B SHEPTHIO U3JTyYEeHUs
CBETOJINO/IA.

W3ydeHne nmpoTekaHus TOKa B LIETH, COAEpKalIell KOHEHCATOP.

Pacnipenenenne pa3HOCTH TOTEHIMANIOB (HANpsDKEHUs) TPU  HOCIEI0BATEIbHOM
COCIMHEHUH KOHIEHCATOPOB.

HccnenoBanue paspsga KOHACHCATOPA Yepe3 pe3UCTOp.

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

VYcinoBusl CylIeCTBOBAHUS IOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. VICTOUHMKM TOKa.
Hanpsoxkenne U u DIC E.

3axon Oma Juid yyacTKa LEmnu.

DNEKTPUUYECKOE  CONPOTHBJIEHHE.  3aBHUCHUMOCTb  CONPOTHBIIEHUS  OJHOPOJHOIO
IIPOBOJHHUKA OT €r0 JUIMHBI U IUIOIAJN MONEPEYHOro CeYeHUs. Y IeIbHOE CONPOTUBIIEHUE
BELIECTBA.

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

Pabota snexrpuaeckoro Toka. 3akoH Jxoynsa—Jlenma.

MOIIHOCTb 1EKTPUUYECKOTO TOKA. TemnoBasi MOIIHOCTD, BbIJIENIsIEMast Ha PE3UCTOPE.

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

Konpnencarop B 1ienu NOCTOSTHHOTO TOKa.

TexHuueckne yCTpONHCTBA M TEXHOJOTMYECKHE IPOLECCHl: aMIEPMETP, BOJBTMETP,
peocTaT, CUETYUK IINEKTPUIECKON SHEPTUU.

JleMoHCTparmu.

W3mepenue cuiibl TOKa U HAMPSHKEHUSL.

HccnenoBanne 3aBUCHMOCTH CHUJIbI TOKa OT HANpPSsDKEHUS JJIs PE3UCTOpa, JIaMIIbl
HaKaJMBaHUS U CBETOIUO/A.

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

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa OT CONPOTHBIICHUS TPU TOCTOSIHHOM
HaIlpsKEHUU.

[Ipsimoe m3mepenne D/IC. KopoTkoe 3aMbIKaHHE TaJIbBAHUYECKOTO 3JIEMEHTA U OIIEHKA
BHYTPEHHETO COIPOTUBIICHUS.

Crioco0Opbl coeHEHUsT ICTOYHUKOB Toka, DJIC Oarapeii.

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

Y4eHnuecKui 3KCIIePUMEHT, JIabopaTOpHbIE PadOThI, MPAKTUKYM.

HccnepoBanue cMeNIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIEHUS TPOBOIHUKOB.

HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIS JIAMITbl HAKAIUBaHHUSL.

YBenuueHue npesesia u3MepeHust amrnepMmerpa (BoJbTMETpa).

N3amepenne D/1C u BHYTpEHHETO COMPOTUBIICHHUS UICTOYHUKA TOKA.

UccnenoBanue 3aBucumoctd I/[C ranbBaHMYECKOro 3JEMEHTa OT BPEMEHU IIpH
KOPOTKOM 3aMbIKaHHUH.

HccnenoBanue pa3HOCTH NOTEHLIMAIOB MEXKy TOJTOCAMU UCTOYHUKA TOKA OT CUJIbI TOKa
B LICTIH.

HccnepoBanue 3aBUCMMOCTH MOJI€3HOM MOIIIHOCTH UCTOYHHUKA TOKA OT CHUJIbI TOKA.

Tema 3. Toku B pa3fIMuHbIX Cpeliax.

DneKkTpuyeckas MPOBOJAUMOCTh PA3NIMYHBIX BEUIECTB. JJIEKTPOHHAs MPOBOJUMOCTH
TBEPABIX METAUIOB. 3aBUCHUMOCTb  CONPOTHUBJIEHUS METAUIOB OT TEMIIEpaTyphl.
CBepXnpoBOIUMOCTb.

DNeKTpUYECKUi TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX TyYKOB.

[MonynpoBoanuku. CoOCTBEHHass M MPHUMECHAs MPOBOJUMOCTh TOIYIPOBOTHUKOB.
CgoiictBa p—n-niepexoa. [lomynpoBoIHUKOBBIE TPHOOPHI.

DIEKTPUYECKUM TOK B AJEKTPOJUTAX. DIEKTPOJIUTAYECKAS JUCCOIUAIMUSA. DIEKTPOIU3.
3akonbl Dapajnes 1ig 37IEKTPOIH3a.

DOnekTpuyeckuii TOK B razax. CaMOCTOSTENbHBIA W HECAMOCTOSITENIBHBIA pa3psii.
Paznuunble TUIIBI camOcTOATENRHOTO pa3psaa. Monnus. [lna3ma.
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TexHuueckue yCTpOHCTBA U MNPAKTUYECKOE IPUMEHEHME: TIa30pa3psaHbIE JIAMIIBI,
AIIEKTPOHHO-JTyueBasi TpyOKa, TOJYIPOBOJHUKOBBIE MPHOOPBI: MO, TPaH3HCTOP,
dorommon, CBETOAMON, TajbBaHWKA, paUHUpOBAHWE MEAW, BBHIIUIABKA AJTIOMHUHUSA,
JIEKTPOHHAsI MUKPOCKOIIUSI.

JleMoHCTpamu.

3aBUCUMOCTb CONPOTHUBIICHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTD AJIEKTPOJIUTOB.

3akoHbl A1ekTposnia Papases.

HckpoBoii pa3ps ¥ IpOBOJUMOCTb BO3yXa.

CpaBHeHHE NPOBOJAUMOCTH METAIJIOB U MOJIYIIPOBOIHUKOB.

OAHOCTOPOHHSIS POBOIUMOCTD JHO/IA.

Y4eHnuecKkuil IKCIIEPUMEHT, J1abopaTOpHbIE PabOThI, MPAKTUKYM.

HaGnrogenue anexkrponusa.

N3mepenue 3apsiia 0IHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COTIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHATHE BOJNBT-aMIIEPHON XapaKTEPUCTUKU JHOJA.

@uU3NYECKU IPAKTUKYM.

CriocoObl  u3MepeHus: (GU3NYECKUX BEIUYMH C UCIHOJB30BAaHUEM AaHAJOTOBBIX H
UM(POBBIX  U3MEPUTENbHBIX MPUOOPOB U  KOMIBIOTEPHBIX JIaTYMKOBBIX  CHCTEM.
AOGCOIOTHBIE U OTHOCUTENBbHBIE OTPEIIHOCTH U3MEpPEeHUI pu3nyeckux BeaudyuH. OLeHka
TPAHMI] TOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPEHHM, WCCICIOBAHUM 3aBUCUMOCTEH (PU3MUECKHX
BEJIMYMH, TPOBEpKAa MPEJIOKEHHbIX Trunore3 (BbIOOp U3 paboT, OMHCAHHBIX B
TeMaTU4YeCKHX pa3fenax «YUYeHHMUEeCKUd OSKCIEepUMEHT, JabopaTtopHble  paloOThI,
MIPAKTUKYM).

Me:knpeaMeTHbIe CBSI3H.

Nzyuenune xypca puzuku yriay0iaeéHHOTO YpoBHS B 10 Ki1acce OCYIIECTBISETCS C YUETOM
COJIep’KaTeIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMHM MAaTeMaTUKH, OHOJIOTHH, XUMUHU,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHble TOHATHS, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAyYHOTO IO3HAHUSA:
SIBJIICHUE, Hay4yHbIH (akT, runoresa, (usnueckas BEIMYMHA, 3aKOH, TEOpUsl, HAOIIOJCHHE,
9KCIIEPUMEHT, MOJEIMPOBAHKME, MOJENIb, H3MEPEHUE, NOTPEIIHOCTH H3MEPEHHI,
HM3MEPUTEIIbHBIC TIPHOOPHI, ITM(poBas 1adopaTopus.

Maremaruka: Pemenue cucrembl ypaBHeHuid. JluHeliHas ¢yHKIusA, mapabona,
runep6oina, ux rpadpuku u cpoiictBa. Tpuronomerpuueckue (PYHKIHMH: CHUHYC, KOCHHYC,
TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKI€CTBO. BEKTOPHI M UX MPOEKIUU
Ha OCU KOOPJMHAT, CJIIOKEHUE BEKTOPOB.

buonorus: Mexanndyeckoe JABMKEHUE B KUBOU mpupoe, auddysus, 0cMOC, TEII000MEH
KUBBIX OpraHU3MOB, TEIUIOBOE 3arpsA3HEHHE OKPYKAWOIIEH Cpelpl, YTHIM3aLus
OMOOpPraHMYECKOro  TOIUIMBA JJIsi  BBIPAaOOTKU  «TEIJIOBOW» M DIEKTPOIHEPrHH,
MMOBEPXHOCTHOE HATSKEHUE U KAIWJUIPHBIE SIBJICHUS B IPUPOJIE, SIEKTPUUECKUE SBICHUS 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 KPUCTAJIBI, DJEKTPUUECKHE CBOICTBA METAJLIOB,
ANEKTPOJUTUYECKAS TUCCOLMALINS, TATIbBAaHUKA, FIIEKTPOHHAS MUKPOCKOIIHSI.

I'eorpadusi: Bna)XxHOCTh BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texunonorus: npeoOpa3oBaHue ABMKEHUN C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET CYyXOTo
U KHMJIKOIO TPEHUS B TEXHUKE, CTAaTMUECKHE KOHCTPYKLUHU (KPOHIUTEWH, pelieTyaTbie
KOHCTPYKIIMH), HCIIOJIb30BaHHE 3aKOHOB COXPAaHEHMS MEXaHWKM B TEXHUKE (TMPOCKOTI,
BOJAOMET M Jpyrue), JABUTATE]Ib BHYTPEHHErO CropaHMs, IMapoBas TypOuHa, OBITOBOU
XOJIONJIBHUK, KOHAWULMUOHEP, TEXHOJIOTUU IOJIyYEHUSI COBPEMEHHBIX MAaTepHasIOB, B TOM
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4lCc/ie HAaHOMAaTEpUaloB, U HAHOTEXHOJIOTHUHU, JIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, TA30PA3PSAIHBIC JTAMIIBI, TOTYIPOBOJIHUKOBBIE IPHOOPHI, TaJIbBAHUKA.

Coaepixkanue yuyeOHOI JMCIHUIIJIMHBI B BTOPO# NOJIOBHHE ee H3y4YeHUs!

Pazgen 4. DnexrpoauHaMuka.

Tema 4. MaruuTHOE€ 110JI€.

B3aumoneiicTBue MOCTOSIHHBIX MAarHUTOB M IPOBOJHHUKOB C TOKOM. MarHUTHOE HOJeE.
Bexrop marmutHONM uWHAYKUMU. IIpuHIMD Cynepno3unMy MAarHATHBIX Mojed. JInHum
MarHUTHON MHJIYKIIHH.

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

Cuna Amriepa, e€ HalpaBJIeHUE U MOYJIb.

Cuna JlopeHia, e€ HampaBJ€HHE U MOIYNb. [[BIKeHHE 3apsHKeHHOM YacTUIbl B
OJIHOPOJHOM MarHuTHoM mnouie. Pabota cuiel Jlopenua.

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

TexHuyeckue ycTpolcTBa M TEXHOJIOTUYECKUE MPOLECCHl: MPUMEHEHHE MOCTOSHHBIX
MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIbTUMETP, IEKTPOABUTATENb SIKOOU, YyCKOPUTETU
AJIEMEHTAPHBIX YaCTHII.

JleMoHCTparmu.

Kaptuna nuHMI MHOYKIMW MarHUTHOTO TMOJSL IOJIOCOBOTO M IMOJAKOBOOOPA3HOTO
MTOCTOSIHHBIX MarHUTOB.

Kaptuna nuHMIi MarHUTHOM HWHIYKUMU TOJS JJIUHHOTO TPSMOTO MPOBOJAHHMKA U
3aMKHYTOTO KOJIbLIEBOTO ITPOBOJIHMKA, KATYILIKH C TOKOM.

B3anmopelicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

HevictBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

Habmronenue ABMKEHUS MTy4YKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[IpuHuMm  JACHCTBUSA  DIIGKTPOU3MEPHUTEIBHOTO TPHOOpa  MarHUTOAJIEKTPHYECKOM
CUCTEMBI.

Y4eHnuecKui IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

HccnegoBanne MarHUTHOTO MOJISL HOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBoiicTB (heppoMarHeTUKOB.

HccnenoBanue AeCTBUSA MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3smepenue cumbsl Amrepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEpa OT CHJIbI TOKA.

OnpeneneHre MAarHUTHOM MHAYKIIMY HAa OCHOBE M3MEPEHMS CHIIbI AMmIiepa.

Tema 5. DnekTpoMarHuTHas UHIYKIUS.

SBneHue snexkTpoMarHUTHOW MHAYKIMHU. [loTok BekTOpa MarHUTHOM MHAYKIUU. DJ(C
WHIYKIUU. 3aKOH 3J1eKTpoMarHuTHOM nHaykuuu @apazes. BuxpeBoe anekTpuueckoe moJie.
Toku dyko.

O/J1C uHAYKIMH B IPOBOJHUKE, IBUKYILEMCS B OJIHOPOTHOM MAarHUTHOM IIOJI€.

IIpaBuno Jlenna.

WunyktuBHOCTh. KaTymka WMHAYKTMBHOCTM B LENU IOCTOSIHHOTO ToOKa. SIBieHue
camouHaykuuu. 3/1C caMonHIyKIuu.

OHeprus MarHUTHOTO TOJIS KaTYLIKN C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuyeckne yCTpONCTBA UM TEXHOJIOTMYECKHE TIPOLIECCHI: HWHAYKIMOHHAs IIE€ub,
COJICHOM /I, 3aIIUTa OT MIEKTPU3ALNHU TEJI IPU JIBWKEHUHM B MATHUTHOM I10JI€ 3EMJIH.

JleMoHCTpamu.

HabGnronenue siBieHUs 3J€KTPOMAarHUTHOW MHTYKIIUH.

Hccnenosanue 3aBucumoctu OJIC MHAYKIMHM OT CKOPOCTH HM3MEHEHHS MAarHUTHOTO
MIOTOKA.

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

SIBiIeHME CAMOMHIYKIIUH.

Nccnenosanue 3apucumoctd 31C caMOMHAYKIIMM OT CKOPOCTH U3MEHEHMSI CHJIbI TOKA B
LENH.

YdeHn4ecKuit SKCIIepUMEHT, 1Tab0paTOpHbIE pabOThI, MPAKTUKYM.

HccnenoBanue siBieHUS IEKTPOMarHUTHOM MHIYKLINU.

Onpenenenre HHAYKIUNA BUXPEBOIO MarHUTHOTO MOJIS.

HccnenoBanue sBiIEHUS CAaMOUHIAYKIUH.

COopka MoAeNr IEKTPOMArHUTHOTO TeHepaTopa.

Paznen 5. Konebanust 1 BOJHBL.

Tema 1. Mexanuueckue kojaeOaHusl.

Konebarenbnas cucrema. CB0OOJHBIE KOJIEOaHMS.

lapmonnueckne  konebanus. KuHemarnueckoe W JUHAMMUYECKOE  OIMMCAHUE.
DHepreTuyeckoe ONMcaHHe (3aKOH COXpaHEHHs] MeXaHW4ecKoW sHepruu). BriBojg
JUHAMHYECKOTO OINHCAaHUS TApMOHMYECKHUX KOJEOAaHMH U3 HUX DHEPreTHYecKoro u
KMHEMAaTUYECKOTO OMUCAHUSI.

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

Ilepuoq wu wactora koneOanuwii. Ilepwon  mamblx  CBOOOAHBIX  KoJIeOaHUMA
MaTeMaTH4ecKoro MasiTHUKa. [leproa cBoOOHBIX KOJIeOaHU MPYKMHHOTO MasiTHUKA.

[Tonsatne o 3aryxarommx koseOaHusX. BreiHykneHHble KonebaHus. Pe3onaHc.
Pe3onancHas kpuBas. BinusiHue 3aTyxaHusi Ha BUJ pe30HAHCHOW KpUBOil. ABTOKOJIE0aHUS.

Texnuyeckne ycTpoHCTBa M TEXHOJIOTMYECKHE MPOIECCHl: METPOHOM, Yachl, Kadesu,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericmorpad.

JleMoHCTparmu.

3anuch K01e0aTeIbHOTO ABMKEHUS.

Habnionenne He3aBUCHMMOCTH Tepuoja MajblXx KojeOaHUil Tpy3a Ha HHUTH OT
aAMILIUTYIbI.

HccnenoBanue 3aryxaromux KojieOaHUN W 3aBUCMMOCTH TIepuoJia  CBOOOJHBIX
KoJIeOaHU OT COMPOTHUBIICHUSI.

UccnenoBanue koneOaHUi Ipy3a Ha MAacCUBHOM MpYyXHUHE C LENbI0 (POpMUpPOBaAHUS
IpeICTaBIeHU 00 UaealbHON MOJIENIN MTPY>KMHHOTO MasiTHUKA.

3aKOH COXpaHEHUsI SHEPTUU IPU KoJeOaHUsIX Irpy3a Ha MpYy>KUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHUN.

Habmonenue pe3onanca.

Y4eHnueCcKuil IKCIIEPUMEHT, J1a0opaTOpHbIe PabOTHI, MPAKTUKYM.

N3mepenue neproaa cBOOOAHBIX KOJIEOAHUN HUTSHOTO U MIPYKMHHOTO MasiTHUKOB.

N3ydenue 3ak0HOB JBUKEHUS TeJa B X0/1€ KoJeOaHUIl Ha yIIpyrom mojBece.

N3yuenue nBUKEHUS HUTSIHOIO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B IPYKUHHOM MaSTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOMINX KOJIeOaHUH.

HccnenoBanue BEIHYKJICHHBIX KOJIeOaHU.

Tema 2. DneKTpOMarHuTHbIE KOJICOaHUS.

Konebarenbubiil koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAHUS B HACAIBHOM
KosebarenbHOM KoHType. Popmyna Tomcona. CBsi3b aMIUIMTYABI 3apsijia KOHJEHCATOpa C
aMIUTUTYA0M CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs PHEPTUH B UJICaTIbHOM KOJIeOaTeTbHOM KOHTYpE.

3aryxaromue 3JIeKTPOMarHUTHbIe KojeOaHus. BbIHYXJAEHHBIE 3JIEKTPOMAarHUTHBIC
KoJieOaHusl.

IlepemenHbIli TOK. MOIIHOCTH NEPEMEHHOTO TOKA. AMIUIMTYIHOE M JEHCTBYIOIIEE
3HAYeHHE CHJIbl TOKA W HANpsDKEHUS NMPU pa3aMdHON (opMe 3aBUCUMOCTH NEPEMEHHOTO
TOKa OT BPEMEHH.
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CuHyconjanbHbIii  IEpeMEHHBIM  TOK. Pe3ucrop, KOoHAEHcATOp W KaTylIkKa
MHJYKTUBHOCTH B LIEIM CUHYCOUJAIBHOIO IIEPEMEHHOro Toka. Pe3oHaHnc TokoB. Pe3oHaHc
HaIIpSKEHUH.

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

DKOJIOTUYECKHE PUCKHU IIPU IMPOU3BOJCTBE 3MEKTpO’HEpruu. KynbTypa HCrosib30BaHUs
AJIEKTPOIHEPIHH B MOBCEAHEBHOMN KU3HU.

TexHuueckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: JJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JIMHUU 3JIEKTpoIepeiay.

JlemoHcTpanmu.

CB00OOIHBIC AIEKTPOMATrHUTHBIE KOJICOAHUSI.

3aBUCUMOCTb 4aCTOTHI CBOOOAHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpa.

OcuuorpaMmsl AJIEKTPOMArHUTHBIX KOJIEOAHUH.

['enepaTop He3aTyXaromUX 3JIEKTPOMAarHUTHBIX KOJIeOaHuUH.

Monenb 31eKTpOMarHUTHOTO TeHepaTopa.

BoeinykieHHbIE CUHYCOUIaIbHbIE KOJIEOaHUsI.

Pe3ucrop, karyiika HHIyKTUBHOCTH U KOHJIEHCATOP B IIENH [IEPEMEHHOT0 TOKa.

Pe3oHaHc nmpu mocienoBaTeNbHOM COEIUHEHUU PE3UCTOpA, KAaTYIIKU UHAYKTUBHOCTH U
KOHJIEHCATopa.

YCTpoiCTBO M MPUHIIUIT JICHCTBUS TpaHchopmaTopa.

Monenb TMHUY 3JIEKTPOIepelauH.

Y4eHnuecKuil IKCIIepPUMEHT, JIabopaTOpHbIe PabOThI, MPAKTUKYM.

Nzyuenune Tpanchopmaropa.

HccenenoBanue MepeMEHHOTO TOKA 4epe3 MOCIEI0BATEIbHO COCINHEHHBIE KOHIEHCATOP,
KaTyIIKYy ¥ PE3UCTOP.

HaGnroneHue 31eKTpOMarHUTHOTO PE30HAHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIENM IEPEMEHHOTO TOKA.

Tema 3. MexaHU4Y€CKUE U 3JEKTPOMArHUTHHIE BOJHBI.

MexaHn4yecKkue BOJHBI, YCIOBHS MX pacnpocTpaHeHus. llomepeunsle W NIpoONOJIBHBIE
BOJHBL. Ilepnon, cKOpocTh pacnpocTpaHeHUs W AjvHA BOJHBI. CBONMCTBA MEXaHHYECKUX
BOJIH: OTpa)K€HHE, IPeIOMIIEHHE, HHTepPEepeHLIUs U TU(PPAKLIUSL.

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

[IIymoBOE€ 3arpsA3HEHUE OKPYKAIOILEH CPEIBI.

ONEKTPOMAarHUTHBIE BOJIHBI. YCJIOBHS U3IY4YE€HHs NIEKTPOMArHUTHBIX BOJNH. B3aumMHas
OpHEHTALMsI BEKTOPOB B JIEKTPOMAarHUTHOW BOJIHE.

CBolicTBa  JJIEKTPOMAarHUTHBIX BOJIH: OTPaXCHHWE, IPEIOMIICHHME, NOJSIpU3aLus,
uHTephepeHIus u qudpaKius.

[IIkana 25€KTPOMAarHUTHBIX BOJH. IIprMeHEeHne 3IIEeKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paguocBs3u U TeneBuacHus. Paguonokanus.

ONEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOILEH CPEJIbI.

TexHudeckue ycTpoiicTBa M NMPaKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
panap, paaMONpUEMHMK, TeJIeBM30p, aHTeHHa, TenedoH, CBY-meusb, yabTpazByKoBas
JMAarHOCTHKA B TEXHUKE U MEIULIMHE.

JeMoHcTpanuu.

OO6pa3oBaHue U paclpoOCTPaHEHNUE TIONIEPEYHBIX U MPOJIOIBHBIX BOJIH.

Kone6uomieecs: Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JUTMHBI BOJIHBI OT YaCTOThI KOJI€OaHUH.

HaGnronenue oTpaxeHus U MPENOMIICHUS MEXaHUUECKUX BOJIH.

Habnronenue unrepdepeHunu 1 qudpakiiui MEXaHHIeCKUX BOJH.

AKyCTHUECKHI pE30HaHC.

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

HccnenoBanue CBOWCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, IPEJIOMIICHUE,
noJisipu3anus, 1uppakuus, HHTepPepeHns.

OO6HapyxeHue HHPPaKpaCHOTO U YAbTPA(PHOIECTOBOTO U3ITyUCHHIA.

YyeHnuecKkuil IKCIIEPUMEHT, J1abOopaTOpHbIE PabOThI, IPAKTUKYM.

N3yuenue napameTpoB 3BYKOBOW BOJIHBI.

N3yuenue pacripocTpaHeHHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onrtuka.

[IpssmonuHelHOE pacnpoCTpaHEHUE CBETAa B OAHOPOAHOM cpene. Jlyu cBera. Toueunsiit
HCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbBI OTpakeHUs cBera. [locTpoeHune H300pakeHUH B IJIOCKOM
3epkaiie. Chepudeckue 3epkana.

[Ipenomiienne cBeta. 3akoHBI TpEIOMIICHHs CBeTa. AOCONIOTHBIA TOKa3aTelb
npenomiieHns. OTHOCUTENbHBIN MOoKa3aTenb npeaomiieHus. [IocToSIHCTBO 4acTOThI CBETa U
COOTHOIIEHUE JJIMH BOJH IpPU MEPEeX0Je MOHOXPOMAaTHYECKOTO CBETa 4Yepe3 TIPaHHUIly
paszzerna AByX ONTUYECKUX CPel.

Xon mydeii B nmpusme. ucnepcus csera. CinoxHblid coctas Oenoro cBeta. L[per.

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHbIi yroJl MOJIHOrO BHYTPEHHETO OTPaXKEHUS.

Cobuparonue u pacceuBarolue JuH3bl. ToHkasg nuH3a. POKYCHOE pacCTOSHUE H
ONTHUYECKas CHJIa TOHKOW JMH3bL. 3aBUCUMOCTh (DOKYCHOTO pACCTOSIHHSI TOHKOM
chepuyecKkoil JINH3bI OT €€ TeOMETPUU U OTHOCUTENILHOTO MOKa3aTells MPEeIOMIICHHUS.

@opMyIia TOHKOW JIMH3BL. Y BEIMYEHHE, 1aBAEMOE JINH30M.

Xoa ay4a, IpOIIEANIEro JUH3Y MOJ MPOU3BOJBHBIM YIJOM K €€ TJIaBHOW ONTUYECKOU
ocu. [TocTpoeHue n300paxeHN TOUKH M OTPE3Ka MPSIMO B COOMPAIONITUX U PACCEUBAIOIINX
JIMH3aX U UX CUCTEMAX.

Onrtuueckue nmpubopkl. Pazpemaromias cnocoOHOCTh. [1a3 kak onTHYECKas CUCTEMA.

[Ipenensl TPpUMEHUMOCTH T€OMETPUUECKON ONTHKH.

BonnoBas onrtuka. WHTepdepenius cBera. KorepeHTHbIE HWCTOYHUKU. Y CIOBHUSA
HaOMOIEHUs MaKCUMYMOB M MHUHUMYMOB B HUHTep(EpPEHIIMOHHON KapTUHE OT MABYX
KOTEPEeHTHBIX HCTOYHHUKOB. [IpuMepsbl kitaccnyecknx HHTEPPEpEeHINOHHBIX CXEM.

Hudpakuuss cBera. [JudpakiuonHas pemérka. YclioBUe HaONIOIEHUS TJIaBHBIX
MaKCHUMYMOB IpH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha AU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpONCTBA M TEXHOJOTHMYECKHE IPOLECChl: OYKH, JIyNa, MEePUCKOIL,
doToamnmapar, MUKPOCKOII, TPOSKIIMOHHBIN amnmapaT, MPOCBETIICHUE ONTUKH, BOJOKOHHAs
ONTHKA, TUGPAKIIMOHHAS PELIETKA.

JlemoHCTpanuu.

3aKOHBI OTPAKEHUS CBETA.

HccnepoBanue npesoMieHus CBETA.

Habnronenue nomHOro BHYTpEHHETo oTpakeHus. MoJienb CBeToBOa.

HccnenoBanue xoJa CBETOBBIX ITyYKOB YEpe3 IIIOCKONAPAJUIEIBHYIO IUIACTUHY U
IIPU3MY.

HccnenoBanue cBOWCTB M300pakeHUI B JTHMH3aX.

Monenu MUKpOCKOIIa, TENECKOTIA.

Habnronenue natepdepeHnnu cera.

HaOmroienne iBETOB TOHKUX IUIEHOK.

Habnronenue nudpakuuu ceera.

N3yuenne qudpakiimoOHHOMN peIETKH.

Habnronenue nupakiinoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeta.

Habnronenue nossipu3anum cBeTa.
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[IpumeHeHue noysipouI0B sl U3y4EHHs] MEXaHUUECKUX HalpsyKEHUH.

YdeHn4ecKuil SKCIIepUMEHT, 1Tab0paTOpHbIE pabOThI, MPAKTUKYM.

N3mepenue nokaszaTesis IpeJoOMIIEHUS CTEKIIA.

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

N3mepenne poKyCHOTO pacCTOSTHHS PACCEUBAIOIINX JIHH3.

[Tonyuenue n300paxxeHus B CUCTEME U3 TUIOCKOTO 3€pKajia U JIMH3bI.

[Tonyuenue n300paxxeHus B cUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeecKONUYeCKUX CUCTEM.

Habnronenue nudpakunu, nHTEpPEPEHIINN 1 MOJISPU3ALIU CBETA.

N3ydenue nonsipusanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3yuenne nnTepdepeHInm J1a3epHOro U3JIyuyeHUs Ha IBYX LIEJsX.

Ha6nronenue nqucnepcum.

HaGnronenue u nccnenoanue mupakimOHHOTO CIIEKTPA.

N3mepenne JirHbI CBETOBOW BOJIHBI.

[Tonyuenue cnekTpa U3My4eHUs! CBETOIMO0/1a TPU MOMOIIH TU(PAKIIUOHHON PEIIETKH.

116.7.3. Paznen 6. OCHOBBI clieliuanbHON TEOPHUH OTHOCUTEIBHOCTH.

['paHnIBI MPUMEHUMOCTH KJIacCHYECKOW MexaHWKH. llocTynaTtsl cnenuanbHONW TEOPHH
OTHOCUTEJIbHOCTH.

[IpoctpancrBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpasoBanust Jlopenma. VYcnosue
MPUYUHHOCTH. OTHOCUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMe]IEeHHE BPEMEHU U COKpallleHue
JUIAHBI.

OHeprus ¥ UMITYJIbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs3b MacChl C SHEPrUueil U UMITYJIbCOM PENATUBUCTCKON YaCTHUIbI. DHEPTHUs MOKOS.

TexHnueckre yCTpOMCTBa M TEXHOJOTMYECKHE IPOLIECCHI: CIYTHUKOBBIE MPUEMHHKH,
YCKOPHUTENH 3apSKEHHBIX YACTHII.

Y4eHnuecKuit IKCIIEPUMEHT, J1abopaTOpHbIe PabOThI, MPAKTUKYM.

Omnpenenenre UMITyJabCa U SHEPTUH PENATUBUCTCKHUX YacTull (1o ¢oTtorpadusM TpekoB
3apsKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas ¢usuka.

Tema 1. KopmyckyisspHO-BOJIHOBOH Ayau3M.

PaBHOBecHOE TerUIOBOE H3NydeHHE (U3TydeHHE aOCOJIOTHO YEPHOTO Tena). 3aKkoH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTHS U UMITYITBC HOTOHA.

®dotorpdext. Onwitel A.I'. CroneroBa. 3akoHbl GoTtodrddexra. YpaBHeHHE DUHIITEHHA
st potordderra. «KpacHas rpanuiay dpotodaddexra.

JlaBnenue cBera (B 4YaCTHOCTH, JAaBJICHHE CBeTa Ha aOCOJIIOTHO TOTJIOIIAMOIIYIO H
abcoMoTHO oTpaxkarollyro nosepxHoctsd). OnbiTel [1.H. Jlebenesa.

BosHoBsie cBoiicTBa yactuil. Bosnbl ne bpoitns. JlnuHa BosiHbl e bpoitns u pazMepsl
obnacTu JOKamW3allUU JABIOKYIIEWcs dYacTuibl. KopmyckynspHO-BOJHOBOM —Iyanusm.
Judpakius 3JeKTPOHOB Ha KpUCTaJLIaX.

Cnemudurka wu3mepenuit B Mukpomupe. COOTHOIIEHHS  HeoNpenenEéHHOCTeN
I'eiizen6epra.

TexHuueckre ycTpoicTBa M TEXHOJOTHUECKUE MPOLIECCHI: CHEKTPOMETP, (POTOIIEMEHT,
¢boToaTUMK, TYHHEIbHBI MUKPOCKOII, COJIHEYHasl 6aTapesi, CBETOIUO/.

JeMoHcTpanuu.

D013 PeKT Ha YCTAaHOBKE C IMHKOBO MIACTHHOM.

HccnenoBanue 3akoHOB BHeUTHETo (oTodddexra.

HccnenoBanue 3aBUCMMOCTH CONIPOTUBIIEHUS MOJTYIPOBOJHUKOB OT OCBEHIEHHOCTH.

Ceeroguo.

Conneunas Gatapest.

YdeHnuecKuit 3KCIepuMEeHT, 1ab0paTOpHbIE pabOThI, MPAKTUKYM.
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HccnenoBanue poTopesucropa.

N3mepenue nocrosiaao# [lnanka Ha ocHOBe uccnenoBanus Gorodrddekra.

HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA YEPE3 CBETOAMO OT HANIPSKEHHUS.

Tewma 2. ®usuka atoma.

OnBITH IO UCCIIEAOBAHUIO CTpOCHUs aToMa. [Tmanerapras moaens atoma Pesepdopra.

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

Bunel ciekrpoB. CriekTp ypoBHEH 3HEPTUM aTOMa BOAOPO/A.

CrioHTaHHOE W BBIHYXACHHOE H3TydeHue cBera. Jlasep.

TexHuyeckrue yCTpOMCTBA M TEXHOJOTUYECKUE TMPOLECCHI: CHEKTPAIbHBIM aHaln3
(ciekTpocko), Ja3ep, KBAHTOBBIA KOMIIBIOTED.

JleMoHCTparmu.

Mogens omnbiTa Pezepdopra.

Habntoienne nuHelyaTbIX ClIEKTPOB.

YCTpOoUCTBO U IEHCTBHE CUETYMKA HOHU3UPYIOIINX YACTHLL.

Onpenenenre JJIMHBI BOJHBI JIA3€PHOTO U3IY4EHUS.

YyeHnvyeckuit IKCIIepUMEHT, TabopaTOpHbIE PabOTHI, TPAKTUKYM.

HaGmronenune nuHeH9aToro crexTpa.

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

Tema 3. ®u3uka aTOMHOTO SApa U AIEMEHTAPHBIX YaCTHLL.

Hyxnonnas monens siapa ['eitzen6epra—Banenko. 3apsn sapa. MaccoBoe 4ucio sjpa.
H3oTomsI.

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

3aKkOH paJuMOaKTUBHOro pacnaga. PaauoakTtwBHBIE u30TONBI B mpupone. CBolcTBa
WOHU3HUPYIOLIETO H3Iy4eHUs. BinsHMEe paJuoakTUBHOCTHM Ha JKMBBIE OpraHU3MBI.
EcrectBennsiii pon uzmyuenus. Jozumerpus.

DHeprus CBSI3W HYKJIOHOB B sijipe. SnepHbie cribl. [ledekt maccsl spa.

SAnepubie peakiuu. Jlenmenue w cuHTE3 sAnep. SnmepHbie  peakTophl.  [IpoGiembr
YIOPABISIEMOTO TEPMOSIIEPHOTO CHUHTE3a. OKOJIOTMYECKUE AaCHEKThl PAa3BUTUS SAEPHOMN
SHEPreTHUKHU.

MeToabl perucTpalyy U UCCIEA0BaHUS JIEMEHTAPHBIX YaCTHLI.

@yH/1aMEeHTaIIbHbIE B3aUMOAECUCTBUSA. bapnoHsbl, Me30HbI U JenToHbl. lIpencraBienue o
CrannapTHoil Mosienu. KBapK-ritooHHas MOJEIb apOHOB.

®usuka 3a npegenamu CtangapTHoi Moaenu. TémHas Marepusi U TEMHasE SHEPTUsL.

EnunctBO (hmznueckoit KapTUHBI MHpA.

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

Y4eHnuecKuil IKCIIEPUMEHT, J1a0opaTOpHbIE PabOTHI, MPAKTUKYM.

HccnenoBanue TpekoB 4acTull (o TOTOBBIM GoTorpadusim).

HccnenoBanue paaroakTUBHOTO (hOHA ¢ UCTIONB30BAHUEM JO3UMETpA.

N3ydenue nmormnomeHus: 6eTa-4acTUll ATFOMUHHEM.

Pa3znen 8. DnemMeHThI aCTPOHOMUU U aCTPO (UK.

Otanbl  pa3BUTHS acTpoHoMHH. llpuknamHoe W MHUPOBO33pEHYECKOE 3HAUYEHUE
acTpoHOMUHU. [IpUMEHHMOCTh 3aKOHOB (PU3UKHU JUIsI OOBSCHEHUS MPHUPOJIBI KOCMHUYECKHX
00BEKTOB.

Meroasl acTpOHOMUYECKHX HccienoBaHuil. COBpEMEHHBbIE ONTHYECKUE TEIECKOIbI,
PaMOTENEeCKOIIbI, BHEATMOC(EpHAsT ACTPOHOMHUSI.

Bun 3B€3anoro Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABIKCHUE.

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

3BE31bl, MX OCHOBHBIE XapaKTepUCTHKHU. Jluarpamma «CIEKTpalbHbIA Kjlacc —
CBETUMOCTbY». 3BE3/Ibl [JIaBHOM IOCIIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb)
Ui 3BE3] TJIaBHOW IOCIENOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpeMEHHbIE
IIPEICTaBJICHMSI O IPOMCXO0KAEHUH U 3BotolK CoJHIa U 3BE3/. DTarlbl )KU3HU 3BE3].

Mneunsiii Ilyte — nama [Manaktuka. Ilonoxenue u nBukenue ConHua B [amakTuke.
Tuns! ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE IbIPBI B A/Ipax rajJakTHK.

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

MacurabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepewénnpie npoOieMbl acTpOHOMUH.

Yyennueckue HaOIOICHUS.

HabGmionenuss 3BE31HOrO Heba HEBOOPYKEHHBIM IJIa30M C  HCIIOJIb30BAHUEM
KOMITBIOTEPHBIX TPWIOKEHUH [UIs ONpeAeNieHUs] TOJOKEHUS HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE co3Be3/11si CeBEpHOro MoJIylapus U apkue 3BE3/bl1.

Habmronenus B teneckon JIyHsl, IIaHET, TYMAHHOCTEHN U 3BE3/IHBIX CKOTUIEHUH.

@uU3NYECKU IPAKTUKYM.

CriocoObl  u3MepeHus: (GU3NYECKUX BEJIWYMH C HCIHOJB30BAaHUEM AaHAJOTOBBIX H
UM(POBBIX  U3MEPUTENbHBIX MPUOOPOB U  KOMIBIOTEPHBIX JIaTYMKOBBIX  CHCTEM.
AOCOIOTHBIE U OTHOCUTENIbHBIE MOIPENTHOCTH U3MEpeHni pusndeckux BeianurH. OneHka
TPAHMI] TOTPEMIHOCTEN.

[IpoBeneHne KOCBEHHBIX W3MEPECHHH, WCCICAOBAHUN 3aBUCUMOCTEH (PU3MUECKHUX
BEJIMYMH, TPOBEpKAa MPEJIOKEHHbIX Trunore3 (BbIOOp U3 paboT, OMHCAHHBIX B
TEMaTHYECKHX  pasfenax «YUeHUYeCKHH  SKCIEpUMEHT, JIabopaTopHble  paboThl,
MIPAKTUKYM).

O6o0mmaroiee MOBTOPEHHE.

OO0oOmenne ¥ cuUcTeMaTu3alMs —CoJepXKaHMsA pas3lieioB  Kypca «MexaHukay,
«MonekynspHas ¢GuU3MKa U TEPMOJAUHAMUKay, «OIeKTpoauHamuka», «Kosebanus wu
BOJIHBDY, «OCHOBBI CHELHAIBHONW TEOPUM OTHOCHUTENbHOCTHY», «KBaHTOBas (uU3MKay,
«ONeMEHThl aCTPOHOMHHU U aCTPODUBUKI.

Ponp ¢u3ukn v acCTpOHOMHMHM B 3KOHOMHYECKOM, TEXHOJIOTMYECKOM, COLMAIBHOW U
TUYECKOH cdepax NesITeIbHOCTH 4YeJIOBEKa, pojb U MECTO (GU3UKH U ACTPOHOMUHM B
COBPEMEHHOM HAy4YHON KApTHHE MHPA, 3HAYCHHE OIMCATEIIBHOM, CHCTEMaTU3UPYIOLIEH,
OOBSICHUTEIIBHOW M MPOTHOCTHYECKON (DYHKIMH (DU3NYECKON TEOpHH, POJb (PU3HUECKOU
Teopud B (POPMHUPOBAHUHU MPEACTABICHUN O (U3NYECKON KapTHHE MHUPA, MECTO
¢u3nyeckoil KapTUHBI MHpa B OOIIEM psAdy COBPEMEHHBIX €CTECTBEHHO-HAay4YHbIX
IIPEICTaBICHUM O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢pusuku yriayonéHHoro ypoBHs B 11 Kimacce ocyliecTBisercs ¢ y4éTom
coJiepKaTeIbHbIX MEXIIPEIMETHBIX CBSI3el C KypcaMu MaTeMaTHKH, OMOJOIMH, XUMUH,
reorpaduu U TEXHOJIOTHH.

MexnpeaMeTHbIE TOHATHS, CBSA3AHHBIE C M3YYEHMEM METOJIOB HAy4HOIO IO3HAHMS:
sBJICHHE, Hay4yHbIH (aKT, rumnotesa, puU3nNUecKas BEJINYMHA, 3aKOH, TEOpHUs, HAOIIOACHUE,
OKCHEPUMEHT, MOJEIMPOBAHUE, MOJAEIb, W3MEPEHHUE, MOTPEIIHOCTH HU3MEPEHUH,
U3MepHTeNbHbIE MPUOOPHI, U(poBas 1abopaTopusl.

Marematuka: Pemenue cucremsl ypaBHeHU#M. TpuroHomerpuyeckue (yHKLIHHU: CHHYC,
KOCHUHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. BEKTOPHI M HX
IIPOEKIIMM HAa OCH KOOPJAMHAT, CJIOKEHHE BEKTOpoB. IIpom3BoaHble 31eMEHTapHBIX
¢bynkuuit. [lpuzHaku momodust TpeyroJbHUKOB, ONpEAEiIeHNe TUIOMAIN IOCKUX QUryp U
o0BEMa Tell.

buosorusi: snekTpuyeckue sBIEHHsS B JKMBOM mIpupoje, KojeOaTeabHbIE IBUKCHUS B
KUBOM TIpUpOJE, DKOJOTMYECKHME PHUCKM TpPU  IPOU3BOJACTBE  DIJIEKTPOIHEPIHH,

27



JJIEKTPOMArHUTHOE 3arpsi3HEHHUE OKPYXKAlOLIEH Cpelbl, YJIbTPa3BYKOBas IUArHOCTHKAa B
MEJULIUHE, ONITUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

XHUMHSA: CTPOCHHME aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TEIl,
MeXaHU3MBbI 00pa30BaHUs KPUCTAIUIMYECKON PEHIETKH, CTIEKTPAIbHBIN aHAIH3.

I'eorpadusi: MarHUTHBIEC TOJIOCA 3€MIIH, 3AJICKH MAarHUTHBIX YA, (OTOCHEMKA 3eMHOM
MMOBEPXHOCTH, cercMorpad.

TexHonorus: IIPUMEHEHNE IIOCTOSIHHBIX MarHuToOB, JIEKTPOMArHUTOB,
ANIEKTpOABUraTeNb SIKoOM, reHepatop MEPEeMEHHOro TOKA, MHIAYKIMOHHAs I€4b, JIMHUU
JNEKTPOIepeay, JJIEKTPOABUIaTelb, paxap, paavuoONpUEMHMK, TEJIEBU30p, AHTEHHA,
tenepon, CBU-meup, ynbTpa3ByKOBas JHArHOCTHKA B TEXHHKE, MPOCKIMOHHBIN ammapar,
BOJIOKOHHAs OITHKA, COJIHEUHas OaTapesi, CIyTHUKOBbIE IPUEMHUKY, siIEpHAs SJHEPTETUKA U
9KOJIOTHYECKHE ACTIEKTHI €€ pa3BUTHS.
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4. TEMATAYECKOE INIAHUPOBAHME 110 YYEBHOM JJUCIUILINHE

4.1. O0beM yueOHON AUCHMIIMHBI M BUABI Y4eOHO# padoThl N0 CIIeUAJBLHOCTAM

13.02.11 TexHuueckas IKCIUIyaTaluss M 00CAY:KHBaHMEe  JJIEKTPUUYECKOT0

U

3JIEKTPOMEXaHu4Yeckoro oodopyaoBanusi (mo orpaciasim), 21.02.18 OOorameHue mnoJie3HbIX

uckomnaemslx, 08.02.04 BogocHa0skeHHne M BOJI0OTBeAeHHE

Bun yue6Hoit paboThl Oovem
uacoe

Oo6s13aTesIbHAS ayIUTOPHAsI YUeOHAasl HATPY3Ka 163

B TOM YHCJIE:
TEOpeTHYECcKoe 00ydeHHe 117
JabopaTOpPHBIC 3aHATHUS 20
MIPAKTHUYECKHE 3aHATHS 26
KOHTPOJIbHBIE pabOTHI 4
MPOMEXKYTOUHAsI aTTecTanus B hopMme ougpgepenyuposannsiii 3auem (1 8

cemecmp), aKkzameH (2 cemecmp)

13 HHUX YacoB Ha MPo(eccHoHalbHO OPUEHTHPOBAHHOE COJIepKaHUe yueOHOM 30

JUCIUILTAHBI

Wroro vacos 163

no npodeccuu 21.01.10 PeMOHTHUK ropHOro 000py10BaHUSA

Bunx yaeOHoM paboTh Oovem

yacoe

Oobs13aTesibHASE AYAUTOPHAS y4eOHAsl HATPY3Ka 162

B TOM YHUCIJIE:
TEOPETHIECKOE 00yUECHHE 116
11ab0paTOPHBIE 3aHATHS 20
MIPAKTUYECKHUE 3aHITH 26
KOHTPOJIbHBIE paOOTHI 4
MIPOMEXYTOYHas aTTecTanus B Gopme ougpgepenyuposannsiii sauem (1 8

cemecmp), sK3amen (2 cemecmp)

13 HHUX YacoB Ha MPo(eccHoHabHO OPUEHTUPOBAHHOE COJepKaHNe yueOHOM 30

JUCIUILTAHBI

Hroro yacos 162
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4.2. TemaTnueckoe NJIAHUPOBAHME Y4eOHOH TUCHUNIMHBI (¢ y4éToM Paboyeii nporpaMMbl BOCHUTAHMS)

TemaTnueckoe IUIAHUPOBAHUE Y4YeOHOW IUCHUIUIMHBI N0 crnenuagabHocTsM 13.02.11 Texuuueckasi JIKcCIJayaTauuss M 00CTy:KHBaHHe
JIEKTPUYECKOT0 H JJIEKTPOMeXaHH4YecKoro obopyaoBanusi (mo orpaciasim), 21.02.18 OOorameHue MoJIe3HBIX HCKOMNAEMBbIX,
BonocHa0:xeHue M BOJOOTBeAeHUE

08.02.04

Haunmenosanue
pa3aenos

HaumenoBanue teMbl 1 (pOpMbI OpraHu3aluu yaeOHOM e TeIbHOCTH

O0BEM HyacoB

1

2

I cemecTp

Pazgen 1.

Mexanuka.

30

Tema 1.1. ®uzuka — dyHaameHTanbHas Hayka o mpupoje. Pusndeckue 3akoHbl. [loHsTHE O DH3HUECKOl KapTUHE MUpA.

Mexannueckoe apuxenue. llepememenne. [1yrs. CkopocTs. PaBHOMEPHOE MPSMOJIMHENHOE TBUKEHNUE.

Tema 1.2. Yckopenue. PaBHonepemeHHOE npsMosnHETHOE BIbKeHHe. CBOOOHOE MMaIeHNe.

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

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

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

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

[NSAR\SRE SRR SNE S

Tema 1.7 3akoH coxpaHeHUs UMITyJIbca. PEaKTUBHOE ABUKEHHE.

[\

Tema 1.8 PaboTa critbl. PaboTa noTeHIManbHbIX ciil. MomHoCTh. DHeprus. Kunetnueckas sueprus. [loreHnuanbpHas
SHEPTHS.

Tema 1.9 3akoH coxpaHeHU MEXaHUYECKOU 3Hepruu. [IpumMeHenne 3aKkOHOB COXpaHEHU.

[\

JlaGopaTopHbie pabOTHI:

1. JTaboparopuoe 3ansitie Nel: «MccnenoBanue qBUKEHHs TeJa MO ISHCTBUEM MOCTOSIHHOM CHUITBD.

2. JJaboparopnoe 3anstue No2: «/3ydyeHue 3aKoHa COXPAHEHUS UMITYIbCa.

3. Jlaboparopuoe 3ausitie No3: «CoxpaHeHHEe MEXaHUYECKOW SHEPTHH MPH JABUKEHUU Tella MO/ ISHCTBUEM CHII TSHKECTH

U YIPYTOCTH.

[IpakTuyeckue paboOThI:

1. ITpaktuueckoe 3anarue Nel: «I'paduku paBHOMEPHOTO ¥ PaBHOIIEPEMEHHOTO JIBUKEHUS.
2. Ilpaktuyeckoe 3ansaTHe Ne2: «3aKOHBI COXpaHEHUSD.

3. JlaboparopHoe 3ausTHe No3: «3yueHne 0coOEHHOCTEN CUIIbl TPEHHUS (CKOJIBKEHUS )).

30




Paznen 2 OcCHOBBI MOJICKYJISIPHOI (PM3MKH M TEPMOANHAMHKH. 26
Tema 2.1. OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKO# Teopun. Maeanbnsiii ra3. JlaBienue raza. OCHOBHOE 2
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUHU I'a30B.

Tema 2.2 Temniepatypa u ee uaMepeHue. ['a30Bbie 3aKOHBI. Y PaBHEHUE COCTOSIHUS UACAIBLHOTO raza. MosisipHast razoBast 2
MTOCTOSIHHASI.

Tema 2.3 BayrpeHHss sHeprus uaeaibHoro raza. Pabora u terora kak GopMsbl niepeaadn SHeprin. TerioeMKoCTb. 2
VY aenpHas TEMJIOEMKOCTh. Y paBHEHHE TEIJIOBOTO OanaHca.

Tewma 2.4 [lepBoe Hauano TepMouHaMUKHU. AnrabaTHeii mporecc. [Tpunmun nerictBus teroBoit Mamunbl. KIT/] 2
TEIJIOBOTO JIBUTATENsL.

Tema 2.5 Bropoe Hauano TepMOAMHAMUKH. TepMoAMHaMHUYECKas MIKala TeMneparyp. XoJa0IuIbHbIE MAllIUHBI. 2
Tennossle neurarenu. Oxpana npupoasl. MicnapeHne u KOHIEHCAlHsL.

Tema 2.6 AGco0THas M OTHOCUTEIbHAS BIAXXHOCTh Bo3ayxa. Touka pocsl. Kunenue. [ToBepXHOCTHBIN €0 KUAKOCTH. 2
DHeprus NoBepXHOCTHOTO ciiosl. KanwuisipHele siBIeHUSI.

Tema 2.7 Yupyrue cBorictBa TBepAbIX Tell. 3akoH ['yka. [1maBnenue u kpuctamum3anusi. 2
Tema 2.8 KontposipHas paboTa Nel. 2
Tema 2.9 JludbdepenumpoBaHHbIil 3a4eT. 2
II cemecTp

JlaGopaTopHbie pabOTHI: 4
1. JTaGoparoproe 3ansitue Ned: «I3mMepeHne BIaKHOCTH BO3TyXa.

2. JJaboparoproe 3ansTue Ne5: «3ydenne neopmanum pacTsHKeHUS.

[IpakTrueckue paboOTHI: 4
1. Ilpaktrueckoe 3anstue Nod: «Hanpspokenue. 3akoH ['ykay.

2. JJaboparoproe 3ansaTre No5: «/3MepeHne moBepXHOCTHOTO HATSHKCHUSI JKUKOCTH.

Paznen 3 DJIeKTPOIMHAMHUKA. 48
Tema 3.1 Dnextpuueckue 3apsbl. 3aKOH cOXpaHeHHUs 3apsaa. 3akoH Kynona. Dnekrpuueckoe nosie. HanpskeHHOCTD 2
aneKkTpudeckoro noJis. [IpuHIun cynepno3unuu nosuei.

Tema 3.2 PaGota cui anekrpoctaruyeckoro mnoss. [Totennuan. PasHocTs NOTeHIIMANOB. DKBUIOTEHIIMALHBIE 2
MTOBEPXHOCTH.

Tema 3.3 CBsi3b MEX 1y HANIPSHKEHHOCTBIO U Pa3HOCTBIO NOTEHLIMAJIOB AJIEKTPUYECKOTO MOJIs. [IMdIEeKTpUKH B 2
anekTpudeckoM noste. Ionspuzanus auanexTpukos. [IpoBOIHUKYN B JIEKTPUYECKOM TOJIE.

Tema 3.4 Konaencaropsl. CoegnHeHNE KOHIEHCATOPOB B 0aTapero. DHeprus 3apsyKeHHOTO KOHAECHCATOpa. DHEeprus 2

QJICKTPUYICCKOTO TTOJIA.
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Tema 3.5 YcnoBusi, HeoOX0AUMBIE IJ1s1 BOSHUKHOBEHHSI U TIOJJICPKAHMS SIEKTPHUECKOro Toka. Cuiia ToKa U IVIOTHOCTb 2
Toka. 3akoH OMa jy1st yuactka 1enu 6e3 J/1C.
Tema 3.6 3aBUCUMOCTD JIEKTPUIECKOTO COMPOTUBIICHUS OT MaTepuraa, JIMHBI U IJIOIIAIA IOTIEPEYHOTO CeUCHUS 2
IIPOBOJTHUKA. 3aBUCUMOCTb AIEKTPUYECKOTO CONPOTUBIICHUS IPOBOJHUKOB OT TEMIIEPATYPHI.
Tema 3.7 DnekTpoABMKYIask CHUJla UCTOYHHUKA TOKa. 3akoH Oma 1t mosiHoi nienu. CoeAMHEHUE MPOBOJHUKOB. 2
Tema 3.8 CoenuHeHre HCTOYHUKOB AJIEKTPUUECKON dHEeprun B O6arapero. 3akoH Jxoyns—IJlenna. PaboTa u MOIHOCTh 2
AJIEKTPUYECKOTO TOKA.
Tema 3.9 TemoBoe neiictBue Toka. Pemenune 3anau: «3akon Jxoyns—Jlenna. PaGota u MOLTHOCTD 3JIEKTPUUECKOTO 2
TOKa.
Tema 3.10 CoGcTBEHHAs TPOBOAUMOCTH MOIYIPOBOAHHUKOB. [10J1yIIpoBOTHUKOBBEIE TPHOOPBHI. 2
Tema 3.11 BekTop MHAYKIIMM MarHUTHOTO 1OJIs1. JIeiCTBHE MarHUTHOTO MOJIA HA MPSIMOJIMHEWHBIA TPOBOJHUK C TOKOM. 2
3akoH Amriepa.
Tema 3.12 B3zaumogeiictBue TokoB. MaruuTHbIi noTok. PaboTa 1o nepemenieHnto npoBOJHIKA C TOKOM B MarHUTHOM 2
ToJie.
Tewma 3.13 JlelicTBEe MarHUTHOIO MOJIA Ha ABMKyHuics 3apan. Cuna Jlopenna. OnpeneneHue yaenbHOro 3apsja. 2
YckopuTtenu 3apspKeHHBIX 4acTHll.
Tema 3.14 DnekTpoMarHuTHas UHAYKIUA. BuxpeBoe a1eKTpuuecKoe moJie. 2
Tewma 3.15 CamonHyKIusi. DJHEPrusi MArHUTHOTO TTOJISI. 2
JlaGopaTopHbie pabOTHI: 6
1. JTaboparoproe 3anstue Ne6: «3ydyenue 3akona Oma ajis yuacTka IeH, IoClIeI0BATEeILHOTO U MapauIeIbHOTO
COEJIMHEHUS MPOBOJIHUKOB.
2. JJaboparoproe 3ansaTre No7: «3ydeHue siBJICHUS AIEKTPOMArHUTHON UHIYKITHI.
3. JIaboparoproe 3ansaTre Ne8: «Onpenenenue J/C 1 BHyTpEHHETO CONMPOTHBIICHHUS UCTOYHHKA HATIPSDKCHUS.
[IpakTrueckue paboOTHI: 12
1. IlpakTnueckoe 3ansatue Ne6: «3akon Amnepa. Cuna JlopeHua».
2. IIpaktuyeckoe 3ansatue Ne7: « IneKTpOMarHuTHasT HHIYKIHS.
3. Ilpaktueckoe 3ansatue Ne8: «lIpasuio Jlenua».
2. Ilpaktnueckoe 3ansatue Ne9: «M3yuenue 3akona Oma 1Ji MOJTHOU LETn».
4. Tpaktuyeckoe 3anstue Nel0: «Omnpenenenne kodhduiMeHTa Moae3HOro JSHCTBUS YMEKTPHUUECKOTO YaiHUKAY.
5. Ilpaktueckoe 3ansitue Nel 1: «Onpenenenue TeMnepaTypbl HUTH JIaMITbl HAKAJIMBAHUSI.

Paznen 4 Kosie0anusi u BOJIHBI. 24
Tema 4.1 KonebatenbHoe nprkenue. ['apmonndeckue konebanus. CBOOOIHBIE MeXaHWYecKue Koyiebanus. JInHeiHbie 2
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MEXaHMYECKHE KOJIeOaTEIbHbBIC CUCTEMBI.

Tema 4.2 IlpeBparnieHne SHEPTUM MPHU KoJiedaTeTbHOM IBKEHIH. CBOOOIHBIC 3aTyXalOMUE MEXaHUICCKUE KOJICOAHMSI. 2
BbIHYX/IeHHBIE MEXaHUYECKHE KOJICOaHNSI.

Tema 4.3 Ilonepeunblie ¥ TPOAOIbHBIE BOJIHBL. XapaKTEPUCTUKN BOJIHBI. Y paBHEHHUE IJIOCKON Oeryiieil BOJIHBI. 2
WuTepdepeHIys BOJIH.

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

Tema 4.6 I'enepaTop He3aTyXalOUIMX AIEKTPOMArHUTHBIX Kosiebanuil. [lepemenHblIi TOK. ['eHepaTop nepeMeHHOTo TOKa. 2
Tema 4.7 EMKOCTHOE M HHIYKTUBHOE COTPOTUBIIEHUS IEPEMEHHOTr0 ToKa. 3akoH OMa JUisl 3JIeKTpUUYECKOU 1enu 2
MIEPEMEHHOT0 TOKa.

Tema 4.8 PaboTa 1 MOIITHOCTH NMEPEMEHHOTO TOKa. | eHepaTophl TOKa. 2
Tema 4.9 Tpanchopmaropsl. Toku Beicokoi yacToThl. [loyuenue, nepeaaya u pacupeiesieHne AIeKTPOIHEPTUH. 2
Tema 4.10 DnekTpoMarHUTHOE NOJIE KaK 0COOBIN BUJ MaTeprH. DJIEKTpOMarHUTHbIE BoJIHBL. Bubparop I'epna. 2
Tema 4.11 OtkpbIThIi KOJIeOaTenbHbINH KOHTYp. M300perenue panuo A. C. [TonoBeim. [ToHsiTHE O pagroCBs3u. 2
[IpuMeHeHne 31eKTPOMarHiTHBIX BOJIH.

JlaGopaTopHbie pabOTHI: 2
1. JTaboparoproe 3anstie Ne9: «3ydyeHne 3aBUCUMOCTH Mepruoia KoJIeOaHWH HUTSHOTO (WJIH MPY>KMHHOTO) MAasiITHUKA OT

JUTHHBI HUTHU (MJTH MacChl TPy3a)».

Paszpmen 5 OnTuka. 12
Tema 5.1 CkopocTh pacnpoCTpaHEHUs CBETa. 3aKOHBI OTPAXKEHUS U TIpejomiieHus ceeta. [lonHoe oTpakenue. JIuH3bI. 2
I'na3 kak ontuyeckas cucrema. OnTudeckue npruOopsbI.
Tema 5.2 UnTepdepennns ceera. KorepeHTHOCTh CBETOBBIX JTyueii. UTHTepdepeHIus B TOHKUX TuieHKaX. Kosbiia 2
Herorona. VMcnonb3oBanne nHTepPEepeHIINN B HAYKE U TEXHUKE.
Tewma 5.3 JIludpaxmus cera. {udpaknnonnas pemerka. [Tonstue o ronorpadun. lucnepcus ceera. Bupl crieKTpoB. 2
Tema 5.4 Crnextpsl ucnyckanusi. CekTpsl NorjiomeHus. YiabTpaduonetoBoe U HHGPaKpPACHOE U3ITyUCHUSI. 2
PentrenoBckue nyun. VX mpupoaa v cCBONCTBA.
JlaGopaTopHbie pabOTHI: 2
1. JTaboparopHoe 3ansitie Nel0: «M3ydyeHue n3o0paxeHus: IPeMETOB B TOHKOH JIMH3EY.
[IpakTuyeckue paboOThI: 2
1. Ilpaktnueckoe 3ansiTue Nel2: «Pacdyetr onTHYECKON CHIIBI JTUH3bI».

Pasnen 6 DJIeMEeHTBI KBAHTOBOH (PU3HKH. 14
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Tema 6.1 KBanTtoBas runoresa [lnanka. @oronsl. Buemnuii GpoTtosnexrpuyeckuii 3¢ dext. Buyrpennnii pororddexr. 2
Tumbr poTor1EeMEHTOB.
Tema 6.2 PazButue B3rIs1/10B Ha CTPOCHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BOJAOpoJa. SnepHas Moienb 2
atoma. KBaHTOBbIE reHEpaTOPHI.
Tema 6.3 EctecTBeHHast palMOaKTUBHOCTh. 3aKOH PaJIMOAKTUBHOTO pacnaaa. CrocoObl HAOMIOACHUS U PETUCTPALluU 2
3apshKeHHBIX yacTull. Dpdext BaBunosa — YepeHkosa.
Tema 6.4 Ctpoenue atomHoro sjpa. JlepekT Macchl, S3Heprus CBS3U U yCTOMYUBOCTh aTOMHBIX siI€p. SliepHbIe peaKiui. 2
WckyccTBeHHas! paJMOAKTUBHOCTb.
Tema 6.5 Jlenenue tsxensix aaep. Llennas sinepHast peakuus. Ynpasisemas HenHasi peakuus. SaepHblil peakTop. 2
[TonyueHnue paJuoaKTUBHBIX H30TONOB U UX IPUMEHEHHUE.
Tema 6.6 buosiorndueckoe 1eHCTBUE paIMOAKTUBHBIX U31y4YEeHUN. DIIEMEHTAPHbIE YaCTULIBI. 2
IMpakTrdeckue paboTHI: 2
1. Ilpaktdeckoe 3ausatue Nel3: «Pacuer nedexra Mmaccoi».
Paznen 7 JBoaonus BeeneHHoi. 9
Tema 7.1 Hama 3Be3nHas cucrema — l'anaktuka. beckoneunocts Beenennoit. [lonarue o kocmosiornu. Mojens ropsiaen 2
Bcenennoii. CTpoeHue U MPOUCXOKICHHE [ aJlakTHK.
Tewma 7.2 Tepmosinepusiii cuntes. [Ipobiema TepmosiiepHoit sHepreTuku. DHeprusi CoJIHIIA U 3BE3/1. DBOJIONHUS 3BE3/I. 2
ITpoucxoxaenue CoMHEUHON CUCTEMBI.
Tema 7.3 KontpoabsHas padorta Ne 2. 2
O6o0maromuii ypok 2
3ammra 111 1
ITpomexxyrouHas arrectanus B GopMe IK3aMeHa 6
Bcero wacos 169
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TemaTnuyeckoe niIaHMpoBaHue y4eOHoM AucuuIMHbI 10 npodgeccun 21.01.10 PeMoHTHHK ropHOro 06opy1oBanus

HanmenoBanue HaumenoBanue teMbl 1 (OpMbl OpraHu3aluu yaeOHOM e TeIbHOCTH O0BEM yacoB
pazzenos
1 2 3

I cemecTp

Pazgen 1. MexaHnuka. 40
Tema 1.1. ®uzuka — yHaameHTanbHas Hayka o pupoje. Pusndeckue 3akoHbl. [loHATHE O pU3HUECKON KapTHHE MUpA. 2
Mexanunueckoe apmxenue. [lepememenne. [1yrs. CkopocTs. PaBHOMEpHOE NMPSMOJMHEITHOE TBUKEHHE.
Tema 1.2. Yckopenue. PaBHonepemMeHHOe npsMosrHeitHOe aBmkeHne. CBOOOHOE MajieHue. 2
Tema 1.3 JIBuxenue Tena, OpoIIEHHOTO MO/ YTIIOM K TOpU30HTY. PaBHOMEpHOE IBHKEHHE [0 OKPY>KHOCTH. 2
Tewma 1.4 Ilepsbiit 3akoH HeroTona. Cuna. Macca. mmyibc. 2
Tewma 1.5 Bropoit 3akoH HeroTrona. OCHOBHOM 3aKOH KJIacCU4YeCKOM TuHaMuKH. Tperuit 3akoH HeroToHa. 2
Tewma 1.6 3akon BcemupHoro Tsarotenus. [ paButanmonnoe nosie. Cuna tspkect. Bec. CriocoObl m3MeEpeHHsT MacChl TeIL. 2
Cuiibl B MEXaHUKE.
Tema 1.7 3akoH coxpaHeHUs UMITYJIbca. PEaKTUBHOE ABUKEHHE. 2
Tema 1.8 PaboTa crtbl. PaboTta moTeHnmanpHbeIX cril. MomHocTs. DHeprus. Kunernueckas sueprus. [loreHnuanpHas 2
SHEpPIHsl.
Tema 1.9 3akoH coxpaHeHU MEXaHUYECKOU dHepruu. [IpumMeHenne 3aKOHOB COXpaHEHU . 2
JlaGopaTopHbie pabOTHI: 6
1. JTaboparoproe 3anstue Nel: «VccnenoBanre NBHKEHHS Tella MO ICHCTBUEM TTOCTOSIHHON CHITBDY.
2. JTaboparopHoe 3ansiTue Ne2: «/3ydeHne 3aKoHa COXpPAHCHHUS UMITYJIbCay.
3. JIaboparopnoe 3ansTre Ne3: «CoxpaHeHHe MEXaHUUYECKOW SHEPTUH TTPU ABMIKECHUH TeJIa MO ISHCTBUEM CHII TSDKECTH
U YIIPYTOCTH».
[IpakTrueckue paboOTHI: 6
1. IIpaktueckoe 3ausatue Nel: «['paduku paBHOMEPHOTO ¥ PaBHONIEPEMEHHOTO TBUKCHHUSD.
2. IIpaktuueckoe 3anarue No2: «3aKOHbBI COXPAHEHUS.
3. JlaboparopHuoe 3ausTre No3: «3yuenne oco6eHHOCTEH CUIIbl TPEHHUS (CKOJIBKEHUS)).
CamocTosaTenbHas paboTa CTYACHTOB: BHITIOJHEHHE JOMAITHUX 3aaHuil no pa3aeny 1. [IpumepHas TemaTnka 10

BHanﬂHTOpHOﬁ CaMOCTOSTEIbHOM pa6OTBII Hogsas HUHTEpHpCTaAllUs TCOPUU OTHOCUTCIIBHOCTH. CTpeJ'Ia BPCEMCHHU. Teopm{
OTHOCUTCIIBHOCTH. TeOpI/IH OTHOCUTCIIbHOCTH U I'paBUTALU. ONIEMEHTBI CIICLHaIbHOM TCOPpHUU OTHOCUTCIIBHOCTH.
Knaccuueckas (pmmcaz CaMOOpraHI/ISyIOH_II/IeCH CUCTCMbI 1 MUKPOMUD.
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Paznen 2 OcCHOBBI MOJICKYJISIPHOI (PM3MKH M TEPMOANHAMHKH. 37
Tema 2.1. OcHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKO# Teopun. Maeanbnsiii ra3. JlaBienue raza. OCHOBHOE 2
yYpaBHEHUE MOJIEKYJIIPHO-KUHETUYECKOM TEOpPUHU I'a30B.

Tema 2.2 Temniepatypa u ee uaMepeHue. ['a30Bbie 3aKOHBI. Y PaBHEHUE COCTOSIHUS UACAIBLHOTO raza. MosisipHast razoBast 2
MTOCTOSIHHASI.
Tema 2.3 BayrpeHHss sHeprus uaeaibHoro raza. Pabora u terora kak GopMsbl niepeaadn SHeprin. TerioeMKoCTb. 2
VY aenpHas TEMJIOEMKOCTh. Y paBHEHHUE TEIJIOBOTO OajaHca.
Tewma 2.4 [lepBoe Hauano TepMoIuHAMUKH. AnnabaTHeIN nporiecc. [Ipunmun nerictBus TeruioBoi mamuabl. KT 2
TEIJIOBOTO JIBUTATENsL.
Tema 2.5 Bropoe Hauano TepMOAMHAMUKH. TepMoAMHaMHUYECKas MIKala TeMneparyp. XoJa0IuIbHbIE MAllIUHBI. 2
Tennossle neurarenu. Oxpana npupoasl. MicnapeHne u KOHIEHCalHsL.
Tema 2.6 AGcom0THas M OTHOCUTEIbHAS BIAXXHOCTh Bo3yxa. Touka pocsl. Kunenue. [ToBepXHOCTHBIN €0 KUAKOCTH. 2
DHeprus NoBepXHOCTHOTO ciosl. KanwuisipHele siBIeHUS.
Tema 2.7 Ypyrue cBolictBa TBepAbIX Tel. 3akoH ['yka. [ImaBnenue u kpucramum3anusi. 2
Tema 2.8 KontposipHas paboTa Nel. 2
Tema 2.9 JludbdepenuimpoBaHHbIil 3a4eT.
II cemecTp
JlaGopaTopHbie pabOTHI: 4
1. JTaGoparoproe 3ansitue Ned: «I3mMepeHne BIaKHOCTH BO3TyXa.
2. JJaboparoproe 3anstue Ne5: «3ydenne nepopmanum pacTsHKEHUS.
[IpakTrueckue paboOTHI: 4
1. Ilpaktrueckoe 3anstue Nod: «Hanpspokenue. 3akoH ['ykay.
2. JTaboparopHoe 3aHsTHE NeS: «3MepeHre MOBEpXHOCTHOTO HATSHKCHUS JKUIKOCTH.
CamocrosTenbHas paboTa CTy/ICHTOB: BBIIIOJIHEHUE TIOMAITHUX 3aJaHUi TI0 pasneny 2. 11
[IpumepHas TemaTHKa BHEAYJUTOPHON CaMOCTOSTeNbHOM paboThl: McTopus atoMmuctuyeckux yueHuit. TemmoBoe
paciupeHue Ten B npupoje u Texuuke. Bropoit 3akon Tepmoannamuky. TemioBoii U TMHAMUYECKU pacueT ABUTaTeNs
BHYTPEHHETO Cropanus. TeruioBble IBUTaTeIn

Pasznen 3 DJIeKTPOIMHAMHUKA. 60
Tema 3.1 Dnexrpuueckue 3apsabl. 3aKOH coXpaHeHus 3apsaaa. 3akoH Kynona. Dnekrpudeckoe nosie. HanpsxeHHOCTD 2
anekTpudeckoro nosis. [IpuHnyn cynepno3unuy nosuen.
Tema 3.2 PaGota cun anekrpocratuueckoro noJjs. [loreniman. PasHocTh noTeHIMaI0B. DKBUIIOTEHIMATbHBIC 2

ITOBCPXHOCTHU.

36




Tema 3.3 CBsi3b MEX1y HAIPSHKEHHOCTHIO M Pa3HOCTHIO OTEHIIMAJIOB IEKTPUYECKOTO T0JIs. [usiekTpuku B
anexkrpudeckoM noste. [onspuzanus auanexTpukos. [IpoBOJHUKY B 3JIEKTPUUECKOM HOJIE.

Tema 3.4 Konnencaropsl. CoeHEeHIE KOHACHCATOPOB B OaTapero. DHEprusi 3apsHKEHHOTO KOHIGHCATOpa. DHEPrus 2
AIEKTPUUECKOTO TTOJISL.

Tema 3.5 YcnoBusi, HeoOX0AUMBIE IJIs1 BOSHUKHOBEHHSI U TIOJJICPKAHUS SIEKTPHUECKOro Toka. Cuila ToKa M IUIOTHOCTb 2
tToka. 3akoH OMa jy1st yuactka 1enu 6e3 J/1C.

Tema 3.6 3aBUCUMOCTD AJIEKTPUUECKOTO COMPOTUBIICHUS OT MaTepuraia, JJIMHBI U IJIOIIAIA TOTIEPEYHOTO CeUCHUS 2
MIPOBOJTHUKA. 3aBUCUMOCTH DJIEKTPUUYECKOTO COMTPOTUBIICHUSI IPOBOJHUKOB OT TEMIIEPATYPHI.

Tema 3.7 DnekTpoABMKYIask CUla UCTOYHMKA TOKa. 3akoH Oma ju1st mosiHoi nienu. CoeAMHEHUE MPOBOTHUKOB. 2
Tewma 3.8 CoenuHeHrne HCTOYHUKOB AJIEKTPUUECKON dHEprun B 6arapero. 3akoH Jxoyns—IJlenna. PaboTa u MOITHOCTh 2
AIIEKTPUIECKOTO TOKA.

Tema 3.9 TemnoBoe nelictBue Toka. Pemenue 3anaq: «3akon [xoymns—IJlenna. PaGoTa 1 MOIITHOCTH SJIEKTPUIECKOTO 2
TOKa.

Tema 3.10 CoGcTBEHHAs MPOBOAUMOCTD MOTYIPOBOAHHUKOB. [10J1yIIpoBOIHUKOBBIE TPHOOPBHI. 2
Tema 3.11 BekTop MHAYKIIMM MarHUTHOTO 10JIs1. JIeiCTBHE MarHUTHOTO MOJIA HA MIPSAMOJIUHENHBIN MPOBOJIHUK C TOKOM. 2
3akoH Amrepa.

Tema 3.12 B3aumoeiicTBre TOKOB. MarHuTHbIN oTok. PaboTa 1o nepemMenieHuto mpoBOAHNKA C TOKOM B MAarHUTHOM 2
oJie.

Tema 3.13 JleiicTBHEe MarHUTHOTO MOJIs Ha ABWKYIIMiics 3apsa. Cuna Jlopenna. Onpenenenue yaeabHOro 3apsa. 2
Yckoputenu 3apsbKeHHBIX YacTHll.

Tema 3.14 DnekTpoMarauTHas UHAYKIUA. BuxpeBoe a1eKkTpuuecKkoe moJie. 2
Tewma 3.15 CamonHyKIus. DHEPrusi MAarHUTHOTO TTOJIS. 2
JlaGopaTopHbie pabOTHI: 6
1. JTaboparoproe 3anstue Ne6: «M3ydyenue 3akona Oma ajis yuacTka IenH, IoClIeI0BaTeILHOTO U MapauIeIbHOTO

COEJIMHEHUS TIPOBOJIHUKOB.

2. JlaboparopHuoe 3ausiTre No7: «3yueHue siBJICHUS 3JEKTPOMArHUTHON HHTYKIITHI.

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

[IpakTrueckue paboOTHI: 12

1. Ilpaktuyeckoe 3anarue Neb: «3akoH Amnepa. Cuna Jlopenuay.

2. IIpaktudeckoe 3anaTue Ne7: « QNeKTpOMarHuTHasi MHIYKIUS.

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

4. Ilpaxktuueckoe 3ansaTue Ne9: «M3yuenue 3akoHa OMa Jyisl IOJIHOM LIETIN».
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5. [Ipaktuueckoe 3anarue Nel(: «Onpenenennue kodhhUIIMEeHTa MOJIE3HOTO JEHCTBUS IEKTPHUICCKOTO YaAHUKA.
6. [Ipaktuueckoe 3anarue Nell: «Onpenenenre TeMnepaTypbl HUTH JIaMITbl HAKAJIMBAHUSY.

CamocTrosTrenpHas padoTa o0OyJaronuxcs (CTYJACHTOB): BBIMOTHCHUE JOMAITHUX 33aJaHUH 110 pa3ierny 3.

[IpumepHas TemMaTHKa BHEAYUTOPHONW CaMOCTOSITENILHON paObOoThl: AKKYMYIISITOPBL. I 'eHepaTopbl NEPEMEHHOTO TOKa.
JIBurarenp NOCTOSIHHOTO TOKa. /[BoiiHOE JlyuenpesoMiIeHHe 3IEKTPOMArHUTHBIX BOJIH. 3a/1a4ya BUXPETOKOBOTO KOHTPOJISL.
3ammTa OT ANEKTPOMArHUTHBIX U3TydeHuid. Mi3MepeHne MarHuTOCTpUKIIUK (peppoMarHeTnka ¢ MOMOIIbIO TEH30IaTIYHKA.
WccnenoBanus MarHUTHBIX o€ B BeniecTse. [lepBuunble HCTOUHMKY nUTaHud. [IpeoOpazoBanue 3HEprun okeaHa.
[IpyurHBI U HCTOYHUKY MOSIBICHUS CTaTHUECKOTO0 3MekTpuuecTBa. [Ipodeccun xxuakux kpucramion. PeakTuBHoe
IBUKEeHHE. Me)XKOHTUHEHTalbHas OamucThueckas paketa. CBEpXIpOBOAUMOCTb. TeIIoBbIe, THAPABIMUECKUE U
aToMHbIe 3eKkTpocTaHiu. Tok . [llapoBast MonHMS. DKCHIEpUMEHTaIbHbBIE HCCIEI0BAHUS AUIIEKTPUUECKUX CBOMCTB
MaTepHuaIoB. DKCIEPUMEHTaIbHbIE UCCIEA0BAHNS AIEKTPOMArHUTHOW HHAYKLIUU. DJIEKTPOMAarHUTHasi TEOpUs CBETA.
Onekrpopazpsaasie CO2-mazepbl. DNEKTPOCTAHIIMN. DIEKTPOXUMUYECKHE TpeoOpazoBaTeny sHEPTruu. Buibl ciekTpos.
I'eomerpuueckas ontuka. Mopdooruueckuii aHain3 IBETHBIX (CIEKTPO30HAIBHBIX) N300pakeHui. [Ipodaemsl
xopotuero 3peHus. Ontuka. OnTudeckue spieHus B mpupojie. CIeKTpbl, CIeKTpaibHbIN aHan3. OU3NKU U CBETOBAst
YYBCTBUTEIBHOCTH IJ1a3a

12

Paznen 4

Koge0anus v BOJIHBI.

36

Tema 4.1 KonebarenbHoe asmxeHue. ['apmonndeckue koiaedanus. CBoOOIHbIC MeXaHHUeCKHe KoeOanus. JInnelnbie
MeXaHNYECKHE KOJIe0aTENbHbIE CUCTEMBI.

Tema 4.2 IlpeBpatienre sHEPTUA MPpHU KosiebaTteapHOM ABMKeHNH. CBOOOHBIC 3aTyXarOIINe MEXaHUUECKHE KOJIeOaHus.
BoinyxieHHbIE MEXaHUYeCKHe KOJIeOaHMUsI.

Tewma 4.3 Ilonepeynsie U MPOI0IbHBIC BOJTHBI. XapaKTEPUCTUKH BOJIHBI. Y pPaBHEHHE TUIOCKOW OCTYIIEH BOJIHBI.
Wnrtepdepennus BoH.

Tema 4.4 Tlonstre 0 qudpakiiny BOJH. 3BYKOBBIC BOJHBL. YJITPAa3BYK U €ro IPUMEHECHHE.

Tema 4.5 CBoOO1HBIE AJIEKTPOMAarHuTHbIC KosiebaHus. [IpeBpanieHue s3Hepruu B KojaedaTeIbHOM KOHTYpe. 3aTyXaromue
AJIEKTPOMArHUTHBIE KOJICOaHNU .

Tema 4.6 'eneparop He3aTyXalOUIMX JIEKTPOMArHUTHBIX KosieOanuil. [lepemenHsblil Tok. ['eHepaTop nepeMeHHOTo ToKa.

Tema 4.7 EMkocTHOE 1 HHAYKTUBHOC COIIPOTUBJICHUS IICPEMCHHOI'O TOKA. 3akoH Oma JJIA BHGKTqueCKOﬁ (28058
IICPEMCHHOT'O TOKA.

[\

Tema 4.8 PaboTa 1 MOIIHOCTH NEpPEMEHHOT0 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 KOJIeOaTenbHBINA KOHTYp. M300perenue paauo A. C. Ilonossim. [loHsTHE O paanocBs3y.
[IpuMeHeHNEe 2IEKTPOMAarHUTHBIX BOJIH.

NN
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JIaboparopHbie pabOTHI: 2
1. JJTaboparoproe 3ansiTie Ne9: «M3ydyeHne 3aBUCUMOCTH epro/ia KoyeOaH! HUTSHOTO (MU MPYKUHHOTO) MasiTHUKA OT

JUIMHBI HUTHU (WJIK Macchl Ipy3a)».

CamocrosiTenpHas padoTa CTyJICHTOB: BHIIIOJHEHHE JOMAITHUX 3aaHui TI0 pasaeny 4. 12
[IpumepHas TemaTHKa BHEAYJUTOPHOU CaMOCTOSITENIbHOM paboThl: Pa3BuTHe npeacraBiieHue 0 IpUpoJie CBETa.

Onrtuueckue mpubopsl. ['11a3 kak ontuyeckas CTpykTypa. Cxembpl H300paXeHHH Jyda MPOXOSIIEro Yepe3 pa3inyHbIe

JIMH3BI.

Paszpen 5 Onruka. 24
Tema 5.1 CKOpoCTh pacripoCTpaHEeHHsI CBETa. 3aKOHBI OTPAXKEHUS U TIpesiomyieHus cBeta. [lonHoe otpaxenue. JIMH3EBI. 2
I'na3 kak ontuyeckas cucrema. OnTudeckue npruoopsbl.

Tema 5.2 Untepdepenuns ceera. KorepeHTHOCTH cBeTOBBIX Jtyueld. HTepdepenius B Tonkux mieHkax. Kombia 2
Herotona. Mcnonb3oBanne nuTeppepeHIing B HAyKe U TEXHUKE.

Tewma 5.3 JIludpaxmus cera. Audpaxnmonnas pemerka. [lorstue o ronorpadun. lucnepcus cera. Bupl criekTpoB. 2
Tema 5.4 Cnextpsol ucniyckanusi. CnekTpsl norjiomeHus. YiabTpadroneroBoe U HHGPaKpacHOE U3ITyUEHUsI. 2
Pentrenosckue myun. MIX npupoja u CBOKCTBA.

JlaGopaTopHbie pabOTHI: 2
1. JJaGoparoproe 3anstie NelO: «3ydenne n3o0paxeHus: MPeAMETOB B TOHKOM JTUH3EY.

[IpakTrueckue paboOTHI: 2
1. IIpaktrueckoe 3ansitue Nol2: «Pacuer onTH4eCKON CUIIbI JIMH3bI».

CamocrosTenbHas paboTa CTy/ICHTOB: BBIIIOJIHEHUE TIOMAITHUX 3aJaHUi TI0 pa3neny S. 12
[IpumepHas TemMaTHKa BHEAyAUTOPHON CaMOCTOSITEIbHON paboThl: TexHuueckre ycTpoicTBa, OCHOBAHHbIE Ha

ucnoab3oBaHuu porodp¢exra. Kpanropanue suepruu. [IpuHuun 1eiicTBUs U UCNOJIb30BAHUE J1a3epa.

Pasznen 6 DJjieMeHThl KBAHTOBOMH (QU3NKMH. 26
Tewma 6.1 KantoBas runotesa [lnanka. @otonsl. Buemuuii portosnekrpuueckuii 3pdexr. Bayrpennuit potodrddexr. 2
Tumns! poTor71€MEHTOB.

Tema 6.2 PazButne B3IJIs10B Ha CTPOCHUE BEUIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoAopoJa. SnepHas monenb 2
atoma. KBaHTOBBIE r€HEPATOPBI.

Tema 6.3 EcrecTBeHHas: paJMOaKTUBHOCTh. 3aKOH paJilOaKTUBHOIO pacnajaa. CriocoObl HAOIIOAEHHUS U PErUCTpaluu 2
3apspKeHHBIX yacTull. D¢ dexT BaBunoBa — YepeHkoBa.

Tema 6.4 Ctpoenue atTomHoro siapa. Jlehekt macchl, SHEprus CBA3U M YCTOMUMBOCTb aTOMHBIX SIep. SIepHble peaklnu. 2
HckyccTBeHHas paJuOAKTUBHOCTb.

Tema 6.5 Jlenenue Tsoxensix aaep. Llennas sipepHast peakuus. YnpasiisseMast HENHas peakius. SInepHblil peakTop. 2
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HonyquHe PaaAOAaKTUBHBIX U30TOIMOB M UX NPUMCHCHHUC.

Tema 6.6 buosornueckoe neiicTBUE paJliOAKTUBHBIX U3yYEHHUI. DJIeMEHTapHbIE YaCTHUIIbL. 2
IMpakTudeckue paboTHI: 2
1. Ilpaktuyeckoe 3anstue Nel3: «Pacuer nedexra macchi».
CamocrosiTenpHas padoTa CTYJICHTOB: BHIIIOJHEHHE JOMAITHUX 3aaHUi TI0 pasaeny 6. 12
[IpumepHas TemaTHKa BHEAYUTOPHONU CaMOCTOSITENIbHOM paOboThl: PainoakTUBHOCTh. DieMEeHTapHbIE YacTULIbL. SiepHast
SHEepreTHKa.

Paznen 7 JBosonus BeeneHHoi. 20
Tewma 7.1 Hama 3Be3nHas cucrema — l'anaktuka. beckoneunocts Beenennoit. [lonarue o kocmostornu. Mojens ropsiaen 2
Bcenennoii. CtpoeHune u npoucxoxeHue [ anakTuk.
Tema 7.2 Tepmosinepusiii cuntes. [Ipobmema Tepmosiiepaoit sHepreTuku. DHeprust CoyrHIa U 3B€3/1. DBOJIOIHS 3BE31. 2
[Tpoucxoxaenue CoTHEUHON CUCTEMBI.
Tema 7.3 KontposibHast padbora Ne 2. 2
3ammra UIT / 0606marommii ypok 2
CamocrosTensHas paboTa CTy/IEHTOB: BBIIOJTHEHUE TOMAITHUX 3aJaHUi TI0 pa3neny 7. 12
[IpuMepHas TeMaTUKa BHEAYIMTOPHOW CAaMOCTOSTEIHHON paboThl: PanoakTMBHOCTh. DJIeMEHTAapHbIC YacTUIIbl. SnepHas
JHEPreTHKa.

[Tpomexxyrounas arrectanus B GopMe SK3aMeHa 6

Bcero wacos 249

40




5. YCJIOBUS PEAJIM3AIIAY YYEBHOU JJUCHUILJINHBI

5.1. Marepua/jibHO-TeXHHYeCKOe o0ecneyeHHe peaau3alii NPporpaMMbl

Peanu3anus yaeOHON AUCIUTUIMHBI TpeOyeT Hamu4us yaeOHoro kabunera dusuka
ObopynoBanue yueOHOT0 KaOMHETA:

1. KitaccHas nmocka

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

3. Harusmasie mocoOus (KOMITICKTHI y4eOHBIX TaOJIHII, TTAKATOB);
Texnuueckue cpeacTsa 00y4eHUs:

1. Kommnsrorep;

2. CereBoil GUIBTP-YATUHUTED.

3. [TpunTtep HP Laser Jet 1018

4. DKpaH

5. [TpoekTop

6. YueOHo-meroanueckuit komiuieke (YMK) npenonaBarens;
[leyatHble, ayanoBU3yabHbIE TIOCOOUS:

. KommnekTt Tematnueckux Tabaui

. [ToptpeTs! Belarouuxcs GU3NKoB

. Tabmuia «MexayHapoHasi CHCTeMa €IMHUI)

. Tabmuia «Illkana 31eKTpOMarHUTHBIX BOJTHY

[TpuGopb! 1 MpUHAICKHOCTH OOIIETO HA3HAYCHUS:

. I'eneparop 3ByKOBOI YaCTOTHI

. I'py3 HaGopHbIiA Ha 1 KT

. Hcrounuk nmepeMeHHOTO TOoKa ¢ peryaupyeMbiM Hanpspkeruem (0 - 220B, 6A)
. HcTouHuk MOCTOSTHHOTO TOKa ¢ perynupyeMbiM HanpsbkeHueM (0 - 60B, 6A)
. KommuiekT anekrpocHabxeHust kabuHera (pu3uku

. KomnuiekT coelMHUTENbHBIX TPOBOJIOB

. KoMIuieKkT nocy/ibl ¥ pUHAJICKHOCTEN K HEH

. KoMIiekT HHCTpYMEHTOB U pacXOJHBIX MaTEPUAIIOB (ISl YUUTEs)

. Maiuuna snexkrpodopHas

. Hacoc BakyymHBI ¢ Tapenkoi, MAaHOMETPOM U KOJIIIAKOM

. Hacoc Bo3nymineii pyynoun

. Ocmnorpad 3JIeKTPOHHBIN ¢ TPUHAUICKHOCTAMU

. [Inenka snexTpuyeckas

. Tpanchopmarop yHUBEpCAIbHBIN

. [TaTuB yHUBEpCaIbHbII PU3NYECKUIT

. Yeunurenb HU3KOUW YaCTOThI

[TpuGops! AEMOHCTPALIMOHHBIE:

N3mepurenbHble MPUOOPHI:

. AMIIEpMETp C TalIbBAHOMETPOM JIEMOHCTPALIMOHHBIN
. BarT™merp 1eMOHCTPAaLIMOHHBIN

. Becsl ¢ OTKPBITBIM MEXaHU3MOM U C TUPSMHU

. BoubsTMETp € TaIBBAHOMETPOM IEMOHCTPALMOHHBII
. I'mrpomerp

. Merponom

. Moenp cueTurka EKTPUYECKON dYHEPTUU
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Habop nuHaMoMeTpoB NpyXKHUHHBIX
ITecuxpometp

Mexanuxka:

KamepToHbI Ha PE30HUPYIONIUX SAMHUKAX C MOJIOTOYKOM
KommuiekT mpocThiX MEXaHU3MOB

MamuHa ruipaBIndecKas ¢ MPUHAUICKHOCTSIMA
Mopenb pakeTsl

Habop u3 Tpex mapuxos

HaGop ten paBHO Macchl U paBHOTO 0O0bEMa
[Mucroner GammucTHYECKUH

KommnexT nis uzyueHus koyiebaHuit

[TpuGop mi1st IEMOHCTpAIMK BOTHOBBIX SIBJICHUH
[Ipubop 1t IeMOHCTpAK 3aKOHOB MEXaHUKH
[TpuGop mi1st IEMOHCTpAIMK AaBIICHUS B KHUIKOCTH
[Ipubop 1t IeMOHCTpAIK HEBECOMOCTHU

Cocympl cooOrmaronuecs

Tenexxku TerKOTIOIBIKHBIC C TPHHAIICKHOCTIMU (T1apa)

Onekmpoounamuxa:

barapes koHEHCAaTOPOB

BanHa snekTposuTudeckas

Jron BakyyMHBI

3BOHOK 3JIEKTPUYECKHI JEMOHCTPALIMOHHBIN
Karymika ngpoccenbHas

Karymika myist ileMoHCTpaluu MarHUTHOTO TOJIS TOKa
KomrmekT nojaocoBbix AyrooOpa3HbiX MarHuTOB
KommuiekT BeIkIIOYaTENIEH

Konpaencarop nepeMeHHON €eMKOCTH

Jlammouka (12B) Ha moacraBke

MarasuH pe3ucTopoB AEMOHCTPALIMOHHBIN

Monenu paguonprueMHUKOB

Habop non3yHKOBBIX peocTaToB

Habop nun3 u 3epkan

Hab6op nomynpoBoJHUKOBBIX TPUOOPOB

Habop no qudpakuuu, natepdepeHun u noyspu3aiiuy cBena
Hab6op cBeTopunbpTpoB

Ha6op nmudpakimoHHBIX pemeTok

Habop no ¢ayopecuieHIinu 1 TIOMUHECHEHIIUN

Habop cnekTpanbHbIX TPyOOK C UCTOYHUKOM MUTAHUS
Habop no snekrponuzy

OcBeruTtens yapTpaduoaeToOBbIi

[Tanouka u3 crekia, 500HUTA

[Tpubop m1st fIeMOHCTpAIMK BpallleHHUs] pAMKU C TOKOM B MarHUTHOM T10J1€
[Tpubop no onTHke

Cetka 1o 31eKTpOCTaTHKE

Ckambsi ONITUYECKasi C ICTOYHUKOM CBETa U MPUHAIIC)KHOCTIMHU
Crpenku MarHuTHbBIE

Cynranbl 3nekTpruieckue (2 mr.)

Tepmonapa nemMOHCTpallMOHHAS

DNEKTPOMETPHI C MPUHAIIIEIKHOCTIMHU
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DNEKTPOCKON AEMOHCTPALMOHHBIN
Habop axpanoB

Monexyaapuas guszuxa:

MOI[GJII) ABUTATCIIA BHYTPCHHETO CTOpaHus MOI[GJII) AL AEMOHCTpallun

JaBiieHHs ra3a Moieny KpUCTaUIMYECKUX permeTok Moens 6poyHoBckoro nBmxenus Habop
KanuuisipoB OrHUBO BO3IYIIHOE

[Ipubop st nemoncrpauu Bu10B pepopmanuu Hlap 1ist B3BelIMBaHus Bo3ayxa

Keanmosas ¢puzuxa:

Kommnnekt npubopos no ¢potorpdexty

Obopyoosarnue nabopamopuu u pabouux mecm 1adopamopuu:
ObopyoosaHue 05t PpoOHMANLHLIX 1AOOPAMOPHLIX PAOOM.:

AmniepMeTpsl 1a00paTOpHBIE C MPENEIOM U3MEpPEHHs 2A I U3MEPEHHS B LIETISIX

IIOCTOSAHHOI'O TOKa

Becsb1 yueOHbIe ¢ rupsmMu
BonbT™meTpsl 1abopaTopHbIe ¢ IpeIesioM u3MepeHus 6B st n3MepeHust B eTsiX

IIOCTOSIHHOI'O TOKa

PCUICTOK

Junamometpsl tabopatopusie 1H u 4H

HcTouHnKH MOCTOSTHHOTO TOKA

Kanopumerpst

Karymika - MOTOK

Kitroun 3ambIkaHus TOKa

Kommnacsl

KommuiekT nist u3y4eHus noynpoBOIHUKOB

Komnuiekt n3mMepuTenbHbIX HHCTPYMEHTOB

KomrmiekT nun3

KomnuiekTel MpoBOIOB COEAMHUTENBHBIX

Habop npsiMbIx U AyrooOpa3HbIX MarHUTOB
MunnuamnepmeTpsl

Habop no anekrponuzy

HabGops! npyxuH ¢ pa3auyHOil )KeCTKOCTbIO

Ha6ops! pezncTopoB npoBosiodHsie Ha 1, 2, 4 OM
[InockonapaiienbHble INIACTUHBI CO CKOLLIEHHBIMU TPaHAMHU
IToTenimomeTp

[Tpubop st U3MepeHus ATUHHBI CBETOBOW BOJIHBI ¢ HA0OPOM TG PAKITHOHHBIX

PagnoxoHcTpyKTOp U151 COOPKH paiuOIIPUEMHUKOB

Pamka Bpamiatorasicst iist Ucciae10BaHUs MAarHUTHOTO MOJIS
PeocTtaTsl NOI3yHKOBBIE

CexyHnomep

TepmomeTpbl 1abopaTOpHbIE

HITatuBbl 1ab0opaTOpHbIE

OKpaHBbI €O ILETBIO
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5.2. UndopmanmnoHHoe o0ecneyeHne peajn3aluy NporpaMmMbl

OcHoBHbIE IeYaTHbIC U31AHUSA:

HmutpueBa B. @. dusuka 11 npodeccuii 1 cnenuanbHOCTeH TEXHHYECKOTO PO QHIIS:
y4eOHUK 17151 00pa30BaTeNbHBIX YUpexaAeHUH cpeln. mpod. obpasoBanus. — M., 2017.

DJIeKTPOHHbIE 00pa3oBaTeIbHbIe pecypcehl:

www.fcior.edu.ru (®eaepanbHbIil IEHTP HHPOPMAITMOHHO-00Pa30BaATEIBLHBIX PECYPCOB).

wwww.dic.academic.ru (Axagemux. Cl10Bapu U SHIUKIONEIIH).

www.booksgid.com (Books Gid. DnekTponHas 6u0IroTeKa).

www.globalteka.ru (I'mo6anTeka. ['moGanpHas OMOIMOTEKa HAYIHBIX PECYPCOB).

www.window.edu.ru (EgmHoe okHO gocTymna K 00pa3oBaTeIbHBIM peECypcam). WWWw.st-
books.ru (JIyumnas yueOHast muteparypa).

www.school.edu.ru (Poccuiickuit oOpazoBarenbHbIi mopTai. JJocTymHOCTh, Ka4eCTBO,
3¢ GEKTUBHOCTB).

www. ru/book (DnekTpoHHast OMOJIMOTEUHAsI CUCTEMA).

www.alleng.ru/edu/phys.htm (O6pa3zoBatenbHbie pecypcsl MHTepHETa — DU3nKa).

www. school-collection. edu. ru (Equnas xosexus HUGpoBEIX 00pa30oBaTEIbHBIX
pecypcoB).

https//fiz.1september.ru (yue6HO-MeToAnuecKas razera «Dusuka).

www.n-t.ru/nl/fz (HoGeneBckue naypeats! mo pusmuke).

www.nuclphys.sinp.msu.ru (Snepnas ¢uszuka B IHTEpHETE).

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

www.kvant.mccme.ru (HaydHO-TIOTYJISIPHBIA (PU3UKO-MaTEeMaTHIECKUH KypHaIT
«KBaHT»).

WWwWw. yos. ru/natural-sciences/html (ecTeCTBEHHO-HAyYHBIN JKYPHAJ TSI MOJIOJACIKH

«IIyTh B HAYKY»).

JlonosHUTE/IbHbIE HCTOYHUKU:

Jmutpuesa B. @. ®uzuka ajis npodeccuii ¥ CuenuanbHOCTEH TEXHUIECKOTO MPOQHIIS:
y4eOHUK JIJ1s1 00pa30BaTENbHBIX YUpEKAeHUN cpea. mpod. oopazoBanus. — M., 2013.

Jmutpuesa B. @. ®uzuka maiis npodeccuii ¥ CuenuanbHOCTEH TEXHUIECKOTO MPOQHITS.
COopHuK 3a1a4: yuel. mocodue A1 00pa30BaTENbHBIX YUPESKIESHUN cpe. nmpod. 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. C6opnuxk 3aaau no ¢pusuke, Mocksa, 2014.
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6. JJUCT USMEHEHUWH 1 JONTOJITHEHUM

6.1.JlomosiHeHNsT M W3MEHEHHsT K paboueil mporpamMMe Ha y4eOHBIH TOJA TIO
TMCLUTUIAHE
B pabouyro nmporpaMMy BHECEHBI CIIEIYIOMINE TOTIOJIHCHUS/M3MECHEHHS

JlononHeHus U U3MeHEeHus B paboueil mporpamme o0cykaeHbl Ha 3acenanuu MK

« » 20 r. (mpoTokoJ Ne ).
6.2.JlononHeHuss U M3MEHEHUs K pabouel mporpamMMe Ha y4eOHbII Toja Mo
JTUCLUIINHE

B paGouyto mporpaMMy BHECEHBI CJIEIYIONTNE JOTIOTHEHHU s/ H3MEHEHUS:

JlomosHeHUs ¥ UI3MEHEHUS B paboueii mporpamme oOCyk1eHbl Ha 3aceqannn MK

« » 20 r. (mpoTokoJ Ne ).
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