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1. IOACHUTEJIBHAA 3AIIMCKA YYEBHOI'O IIPEIMETA

duszuka

1.1 Ob6sacTh NpUMeHeHHs TPOrPAMMBI

PaGouas nporpamma yueOHOM IUCHMIUIMHBI SBISETCS 4YacTblO IPOrpaMMbl IOATOTOBKH
KBAJTHM(HUIHUPOBAHHBIX pabouunx u ciyxkamux 1o npodeccun CIIO 43.01.09. "IloBap, konautep",
yKpynHEHHas rpynna ykpynaenHas rpymnmna 43.00.00 CepBuc u Typusm

1.2 Mecto mpeaMera B CTPYKTYpe OCHOBHOH mNpodecCHOHAIBbHOH 00pa3oBaTebHOI
NpOrpaMmbl:

JucnuminHa oTHOCUTCS K 0011e00pa30BaTeIbHOMY LIMKIIY Y4€OHOrO IJIaHa M0 CIELHAIbHOCTU
U sIBJIIETCS 00111e00pa30BaTeIbHOM IUCIUILITMHON

enn u 3aga4n npeaMera — Tpe0OBAHMSA K Pe3yJIbTATAM OCBOCHHS NpeaMeTa:

Conepxanne mporpammbl — obuieoOpazoBatenbHOM npeamera dusuka HanpaBiIeHO Ha
JOCTHUKEHHUE CIEAYIOUINX LEIeH:

dopmupoBaHue y OOy4alOIIMXCSl YBEPEHHOCTH B LIEHHOCTHM OOpa30BaHMs, 3HAYUMOCTH
¢u3nyecKkux 3HAHUM NI COBPEMEHHOIO  KBAIM(UIMPOBAHHOIO  CHELUAINCTA  IPU
OCYILECTBIIEHUH €r0 NPo(PecCHOHANBHON e TeTbHOCTH;

OBJIA/ICHUE CTICU(PUIECKON CUCTEMON (PU3NUECKHUX TOHATHIA, TEPMHUHOJIOTHEH U CHMBOJIMKOH;
OCBOCHME OCHOBHBIX (PU3NYECKUX TEOPHIl, 3aKOHOB, 3aKOHOMEPHOCTEH;

OBJIaJICHUE OCHOBHBIMU METOJAaMH HAYYHOI'O MO3HAHUS MPUPOJbI, UCHOIb3YEMBIMU B (U3HKE
(HabmoieHMe, ONMCAaHue, U3MEPEHNE, BBIABIKEHHE THIIOTE3, IPOBEIECHUE SKCIIEPUMEHTA);
OBJIaJICHUE YMEHHUSIMU 00pabaTbiBaTh JaHHbIE SKCIEPUMEHTa, OOBSACHATH IOJTYYECHHbIE
pe3ysbTaThl, yCTAaHABIUBATh 3aBUCUMOCTU MEXIY (PU3NYECKMMU BEIMYMHAMHU B HAOII0aeMOM
SBJICHUU, JI€JaTh BbIBOJIbI;

¢dbopMHpoBaHUEe YMEHMS pelaTh (pu3nYecKre 3a7aui pa3HbIX YPOBHEH CI0KHOCTH;

pa3BUTHE MO3HABATENbHBIX HHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B
npoliecce NpUOOpPeTeHNs 3HAHWN C HCIOJIb30BAHUEM Pa3IMYHBIX MCTOYHHUKOB MH(OpMAIMHU U
COBPEMEHHBIX HH(GOPMALMOHHBIX TEXHOJOTHH; yMeHUH ¢GopMyaupoBatb U OOOCHOBHIBATh
COOCTBEHHYIO MO3ULHUIO MO OTHOIIEHHUIO K (pu3nueckoi mHpopMalnu, NOITy4aeMold U3 pa3HbIX
HCTOYHUKOB;

BOCIIUTaHHE YYBCTBA TOPAOCTH 32 POCCHHCKYIO (u3nuyeckyto Hayky. OcBoenue kypca O]
«®Du3uKay MpearnoaraeT peleHre CIeyolnuX 3a1au:

npuoOpereHne 3HaHUA O (QyHIAMEHTAIBHBIX (U3UUYECKUX 3aKOHAX, JIEKAIIMX B OCHOBE
COBPEMEHHOM (M3NYeCKOl KapTHHBI MHUpa, MPUHIUIOB JAEUCTBUS TEXHUYECKHX YCTPOMCTB
IPOM3BOJICTBEHHBIX MPOIIECCOB, O HAaNOO0JIee BAXKHBIX OTKPBITUSAX B 001aCTH (PU3UKH, OKA3aBIINX
ompezeNsollee BIUSHUE HAa Pa3BUTHE TEXHUKU U TEXHOJIOTUY;

NOHMMaHHe (PU3UYECKON CYIIHOCTU SIBJICHUH, NMPOSBISIONIMXCS B paMKax MPOU3BOACTBEHHOMN
JeSITEIbHOCTH;

OCBOCHME CIIOCOOOB HCHOJIB30BaHUS (PU3MUECKUX 3HAHWUN JUI pEIIeHUs NPAaKTUYECKUX U
npodeccuoHaNbHBIX  33/a4, OOBACHEHUS SBJICHMM NIPHUPOJbI, NPOU3BOJACTBEHHBIX U
TEXHOJIOTUYECKUX TMPOIECCOB, NMPHUHIMIIOB JEHCTBUS TEXHUYECKUX MPUOOPOB M YCTPOICTB,
obecrieueHust 6€30MaCHOCTH MTPOU3BOACTBA M OXPAaHBI IPUPO/IBI;

dopmupoBaHHE YMEHMH pemath y4eOHO-TIPaKTHUYECKHE 3aJaud (U3UYECKOTO COJEpKAHHUS C
yu€TOM NpodecCuOoHaNbHON HalPaBIEHHOCTH;

nproOpeTeHne onbITa MO3HAHKUS U CAMOIIO3HAHUS; YMEHHUI CTaBUTh 3a/1a4M U PelIaTh IpodIeMbl
¢ y4éToM npodeCCHOHATILHON HANpPaBJIEHHOCTH;



dbopMHupOBaHUE YMEHUH MCKaTh, aHAJTU3UPOBATh U 00padaThiBaTh (PHU3MUECKYI0 MHPOPMALIUIO C
y4€TOM NpodecCcuoHanbHON HalpaBIEeHHOCTH;

NOJArOTOBKA  OOyYalImUXcs K  YCIEUIHOMY  OCBOCHHIO  JUCHUIUIMH W MOAyJel
npoeCCHOHATBHOIO IMKJIA: (OPMUPOBAHME Yy HUX YMEHUH M ONbITa JESATEIbHOCTH,
XapaKTePHBIX JUIS Mpodeccrii / JOHKHOCTEH CITy>KalluX WX CHEIUATBHOCTCH, MOTYyYaeMbIX B
npodecCHOHATIBLHBIX 00Pa30BaTENIbHBIX OPraHU3alHsIX;

HOArOTOBKa K (popMupoBaHMio  OOHMIMX  KOMIETEHIMH  Oyaymero  Coernuasucra:
camMo00pa30BaHMsl, KOMMYHUKAIUK, COTPYAHMYECTBA, MPUHATHS PELICHUM B CTaHJApTHOW M
HECTAaHAAPTHOM  CUTyallMsIX, [POCKTHUPOBAHUSA, MPOBEACHUS (PU3MUYECKHX HM3MEpPEHU,
3¢ ¢dexTUBHOrO M  0€30MacCHOr0 MCIOJIb30BAaHMs Pa3IMYHbIX TEXHUYECKUX YCTPOMCTB,
COOJTIOZICHHMSI PABUJI OXPaHBI TPYAA MPHU padoTe ¢ PU3NISCKUMU PUOOpaMU B 000PYIOBAHUEM.
Oco0eHHOCTh (POPMHUPOBAHUS COBOKYITHOCTHU 3a/la4 M3y4eHUs (PU3MKHU AJII CUCTEMBl CPEIHEro
NpoeCCHOHAIBHOTO ~ O0pa3oBaHUsI  3aKJIIOYAeTCsl B HEOOXOJMMOCTH  pean3aluu
npodecCHOHAIBHONM HANpPaBICHHOCTU pellaeMblX 3a7ay, y4déra ocoOeHHOCTeH cdepsl
JeSITEIbBHOCTH OyIyILUX CIIELUATUCTOB.

B pe3ynbrate ocBoeHus npeaMeTa 00ydarouuics J0IKEH 3Hamb .

CMBICIT HOHATHUN: (U3NYECKOE SBJIEHUE, TUIIOTE3a, 3aKOH, TEOPHS, BEIIECTBO, B3AUMOJEHCTBUE,
3JIEKTPOMArHuTHOE 10J1€e, BOJIHA, (POTOH, aTOM, AaTOMHOE ]P0, HOHU3UPYIOLINE U3TyYCHUS;
CMBICT (U3NYECKUX BEJIHYMH: CKOPOCTh, YCKOpEHHE, Macca, Ccuja, HMILyJbC, pabora,
MEXaHU4YeCKasi JHEpPrus, BHYTPEHHAA OHHEprus, aOCONIOTHAs TeMIeparypa, CpeaHss
KMHETUYECKasi JHEPIHs YaCTHIL] BEIIECTBA, KOJIMUYECTBO TEIJIOTHI, 3JIEMEHTAPHBIN AIEKTPUUECKUI
3apsz;

CMBICT (PU3MYECKMX 3aKOHOB KJIACCUYECKOW MEXaHUKH, BCEMHPHOTO TATOTEHUS, COXPAaHEHUS
DHEPrUH, UMITYJIbCA U AIEKTPUUYECKOTO 3apsiia, TEPMOANHAMUKH, JIEKTPOMAarHUTHON MHAYKIIUH,
doTtorpdexra;

BKJIa/l POCCUHCKUX U 3apyO€XHBIX YYEHBIX, OKa3aBIIMX HaumOOJbllee BIMSHUE Ha pa3BUTHE
buzuky;

B pe3ynbraTe ocBoeHUs npeaMeTa 00yUdaroMics JOIKEH yMemsp:

IPOBOAMTH HAOJIOJIEHUS, IJIAHUPOBATh M BBINOJHATh 3KCHEPUMEHTHI, BBIIBUTaTh T'MIIOTE3bl U
CTPOUTH MOJEIIH,

IPUMEHSTh TMOJY4YEHHbIE 3HaHUSA MO (U3MKE I OOBACHEHUS Pa3HOOOpPa3HBIX (UINYECKUX
SBJICHUA W CBOWCTB BEIECTB; MPAKTUYECKU HCIOJIb30BaTh (U3NUYECKHUE 3HAHMS, OLEHHUBATH
JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOW HMH(OpMAalMM; HCIOIb30BaTh NMPUOOPETEHHbIE 3HAHUS U
YMEHUS JUIsl pellIeHUs MPaKTUYEeCKUX 3a/1a4 MOBCEIHEBHOM KU3HU, oOecriedeHns 6e30MacHOCTH
COOCTBEHHOM >KM3HM, PAllMOHAIBLHOTO MPUPOJOIOIBb30BAHMS M OXPAHbI OKPYXKAlOIIEeH Cpeabl.
OIKCHIBATh U OOBSCHATh (PU3NUECKUE SBJICHUS U CBOMCTBA TEN: CBOMCTBA ra3oB, XKHIKOCTEH U
TBEPABIX TEJ; AJIEKTPOMArHUTHYIO WHAYKIIHMIO, PACIpOCTPAaHEHHE HIIEKTPOMArHUTHBIX BOJIH;
BOJIHOBBIE CBOWCTBA CBETA; MU3JIY4YECHHE U IOIJIOIIEHUE CBETa aToMoM; (oTo3(h(eKT; OTInYaTh
TUIOTE3bl OT HAy4YHBIX TEOPUii; JeNaTh BBIBOJABI HAa OCHOBE HSKCIIEPUMEHTAJIbHBIX JIaHHBIX;
NPUBONUTH NMPHUMEPHI, MOKA3bIBAIOIINE, YTO: HAOMIOJCHHUS M SKCIEPUMEHT SBJISIOTCS OCHOBOM
JUISL BBIIBW)KEHUSI TUIOTE3 M TEOPHid, IMO3BOJSIOT MPOBEPUTh HCTUHHOCTH TEOPETHUYECKHUX
BBIBOJIOB; (pU3MUECKasi TEOPHs JaeT BO3MOXHOCTh OOBSCHATH M3BECTHBIC SBICHHS MPUPOABI U
HayyHble (DaKThl, IPEACKA3bIBATh €111€ HEM3BECTHBIE SBJICHUS;

IOPUBOAUTH NMPUMEPHI MIPAKTUYECKOTO UCTIONB30BaHUS (PU3UUECKUX 3HAHHA: 3aKOHOB MEXAaHUKH,
TEPMOJMHAMMKHN U DJIEKTPOAMHAMUKU B SHEPreTHKE; Pa3IMYHBIX BUJOB 3JIEKTPOMArHUTHBIX
U3IYYCHUH U1 pasBUTHA PaAMO0 M TENEeKOMMYHHMKAlUH, KBAHTOBOM (U3WMKH B CO3/aHUH
ACPHOW DSHEPreTHKH, JIa3epoB; BOCIPUHMMATh M HAa OCHOBE IIOJIyUYEHHBIX 3HAHWUH
CaMOCTOSITENIFHO OILEHMBATh WH(pOpMaIHNIO, conepxairyiocs B coobmenusx CMU, Nnrtepuere,
Hay4YHO- MOIYJIAPHBIX CTaThsX.



OPUMEHATh TOJIyYCHHbIE 3HAHUSA JUId pelieHus (PU3MYecKHX 3ajad; OIpPENeNATh XapakTep
duszngeckoro mpoiecca mo rpaduky, Tabmuue, hopmysne*;u3MepATh pAa GU3NUESCKUX BEJITUUYHUH,
NPECTaBIIsIs pe3yabTaThl U3MEPEHUHN C YUETOM MX HMOTPEIIHOCTEH.
Tpebosanus Kk naanupyemovim pesyivmamam

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPe3yJIbTaThl OCBOEHUs yueOHOro mnpeamera «DPu3uKa» JODKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYalOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHONW BHYTPEHHEU
HO3MLKMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHMEHTAlMi, IO3UTUBHBIX BHYTPEHHHX
yOeXKIeHUI, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIEecCTBa,
pacuMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE pealu3allid OCHOBHBIX
HaNpaBJICHUH BOCIUTATEILHON AEITEIHHOCTH, B TOM YHCIIE B YACTHU:

1) rpaxknaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMK  OOYdYaIOMIErocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIIEUEIOBEUYECKUX TYMAHHCTHYECKUX U JEMOKPATUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIBHOCTh B HMHTEpECax TI'Pa)KIaHCKOTo OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

yYMEHHE B3aWMOJICHICTBOBATh C COIMAJIbHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKLIUSAMU 1 Ha3HAUECHUEM;

TOTOBHOCTH K TYMaHHUTaPHOH U BOJIOHTEPCKOH NI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TATPHOTU3MA;

[IEHHOCTHOE OTHOUIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHXKEHUSM POCCHHCKHUX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OLIEHMBATh CUTYallMI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

HCTETUYECKOE OTHOILIEHHE K MUPY, BKII0Yas 3CTETUKY HAYYHOTO TBOPYECTBA, MPUCYIETO
¢buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

WHTEpEC K pa3IUYHBIM cdepaM NpodecCHOHANBHON IesTeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3MKOW U TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit
npodeccu M peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

Cc(OPMHUPOBAHHOCTh HIKOJIOTHYECKOW KYJIBTYpBl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHYECKUX MPObIIeM;

IJIJAHUPOBAHUE W OCYIIECTBICHUE JEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUS
1esiell YCTOHYMBOTO pa3BUTHS YEIOBEUECTBA;

pacuIMpeHue OmblTa JEeATEIbHOCTH 3KOJOIMYECKONM HalpaBIEHHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (pu3mKe;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;



OCO3HAaHUC IIECHHOCTU H&y‘-lHOﬁ ACATCIIbBHOCTH, TOTOBHOCTDH B ITPOLICCCC U3YUCHUA (I)I/ISI/IKI/I
OCYIICCTBIIATD IIPOCKTHYIO U UCCIICHIOBATCIIbCKYIO ACATCIIbHOCTD MHAWBHUAYAJIbHO U B I'PYIIIIC.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eiicCTBUS
ba3oBble Jlornyeckue 1ecTBUA:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh UEIH AESITEIbHOCTH, 3a1aBaTh [TApaMETPbl U KPUTEPUU UX TOCTHUKEHUS;

BBISBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3HUECKUX SIBIICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUs IPOOJIEMBI C yUETOM aHallM3a UMEIOIINXCS MaTepHaIbHBIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJILTATOB LENISM,
OIICHUBATH PUCKH MOCIECACTBUI JACATEIHHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOr0, BHUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX MPoOIeM.

ba3oBble nccienoBareibckme 1eiCTBUSA:

BJIQ/IETh HAYyYHOW TEPMUHOJIOTHEW, KIIOYEBBIMU MOHITUSIMH W METOAamMH (pU3N4ecKon
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 001acTu
¢u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOUCKY METO/OB PELIeHMs 3aa4
buznYecKOro coaepxKaHus, MPUMEHEHHIO Pa3IMYHBIX METOI0B TO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TIOJYYEHHIO HOBOTO 3HAHUS, €r0 HMHTEpIIpETaIuH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallMsX, B TOM YHCIE MpPH
CO3JIJaHUU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIAITh [PUYMHHO-CIIEJICTBEHHBIE CBSI3M W aKTyaJu3HpOBaTh 3aJady, BbIABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOIUTh apPTyMEHTBhl IS JI0KAa3aTeIhCTBA CBOUX YTBEPKICHUI,
3a/1aBaTh apaMeTPbl U KPUTEPHUH PELICHUS;

aHAJIM3UPOBATh TIOJTYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/Jlaud B OOpPa30BATEIHHOM ACSITEIBHOCTU, B
TOM YHUCIIE TIPH U3YyYCHHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh TIPUOOPETEHHBIN OIIBIT;

YMETh MePEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUYECKYIO 00JIaCTh KU3HEACITCIILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTelH;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIONINE aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:

BIIJICTh HABBIKAMU TOJy4YeHUs WHMOpMAIUK (HU3UYECKOTO COACPIKAHUS U3 MCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOMCK, aHAM3, CUCTEMAaTHU3alUi0 U
WHTEPIpETauio HHOOPMAITUU PA3IUIHBIX BUIOB U (POPM TIPEICTABIICHHS;

OIICHUBATh JOCTOBEPHOCTH MH(OpPMAIIHH;

HCIIONIb30BaTh CpEACTBa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHI B
pEIICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a/ad C COOJIOJCHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTUEHBI, pecypcocOepekeHtsl, MPaBOBbIX U
TUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;



CO3/1aBaTh TEKCThl (DU3UYECKOTO COACP)KAaHUS B pa3IMyHBIX (opMmMaTax C y4EToOM
Ha3HayeHus: WHGOpPMalMM M UEJNEeBOM ayAUTOPUM, BBIOUpas ONTUMaJIbHYIO GopMy
IPEJICTaBICHUS U BU3YyaIU3aLUH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUS:

OCYIIECTBIISATH OOIIEHHE HA ypoKaX (PU3MKU U BO BHEYPOUHOI 1€ATEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYalluid U CMATYATh KOH(IUKTEHI;

pa3BEPHYTO U JIOTUYHO H3JIaraThb CBOI TOUYKY 3PEHHUS C HUCIOJIb30BAaHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYAIbHON pabOTHI;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4iIeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPIraHW30BbIBaTH M KOOPJIMHUPOBATH
JIeHCcTBUS MO €€ JOCTH)KEHUIO: COCTaBIATh IJIAaH JACWUCTBUM, paclpeieNiTh pojid € Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHOU pabOThI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U KaXXJAOT0 YYaCTHHKA KOMaHbl B OOLIUH pe3ylbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTh HOBbIE MPOEKTHI, OLIEHUBATh HAEU C MO3UIUH HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B PA3IMUHBIX CHUTYallHsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIE YHUBepPCAJbHbIE y4eOHbIE TeiiCTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATEIBHYIO JEATENBHOCTh B 00JacTH (DU3HKH U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABIIATH IJIAH PEIICHUs PAacu€THBIX M Ka4eCTBEHHBIX 3ajady, TUIaH
BBITIOJTHEHUS] TMpaKTU4Yeckoi paboThl € Y4ETOM UMEIONIMXCA PECYpCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTCHUM;
JaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM;
pacImpsATh paMKH YI€OHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHHUIA;
JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pereHwue;
OIICHUBATh MTPUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAWIMU B 001acTH (U3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAIBHBIIH HHTEJIEKT:
JaBaTh OIIEHKY HOBBIM CHUTYalldsM, BHOCHUTh KOPPEKTUBBI B JAESITEIHHOCTH, OLIEHHUBATH
COOTBETCTBHUE PE3YIHTATOB IEIISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pedIeKCHU KaK OCO3HAHUS COBEPIAEMbIX JEHCTBUN
¥ MBICITUTEIFHBIX MTPOIECCOB, X PE3YIBTATOB U OCHOBAHHIA;
UCIIONIE30BATh PUEMBI peIICKCHH JIJIS OLIEHKH CUTYaIliH, BBIOOpA BEPHOTO PEIICHHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO IMPUHUMATH PEIICHHUS 110 UX CHIKCHUIO,
MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX MPU aHAIIU3€E PE3YIbTATOB EATEIHHOCTH;
MPUHUMATH ceOsl, MOHUMasi CBOM HEIOCTaTKH U JOCTOMHCTBA,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX MPU aHAIIA3E PE3YIILTATOB EATEIHHOCTH;
IpU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.
B nmpomiecce nqocTrkeHMs THYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (DHU3UKE ISt
YPOBHsI cpefHero oO0Iero o0pa3oBaHus y O00yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
WHTEIJIEKT, MPEANOoIaralonuii ChOpMUPOBAHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBLHOE COCTOSTHHE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yYMEHHE IPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
WU3MEHEHUSM U TPOSIBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;,

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOLIEH CTPEMJICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTb, YMEHUE JIEHCTBOBATh UCXO/s U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSIHHE IpPYTuX,
YYUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHNUS, CIIOCOOHOCTD K COYYBCTBHUIO M COTIEPEIKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3200TUTHCS, IPOSBIISTH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

NPEJMETHBIE PE3YJIbTATbBI

K konny o0yuenus B 10 ki1acce npeaMeTHble pe3yibTaTbl HA 0230BOM YPOBHE JIOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y O0YUAIOIIUXCS YMEHHUI:

JIEMOHCTPHPOBATh HA TMPUMEpaxX pojib U MeCcTO (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMN
HAY4YHOH KapTHHBI MHUpa, B Pa3BUTUU COBPEMEHHON TEXHHMKHM M TEXHOJIOTHH, B NMpaKkTHYECKOU
JNeITEeIILHOCTH JIFOICH

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJENel: MaTepualibHas
TOYKa, MHEpUUAIbHAs CHCTEMa OTCYETa, a0COJIOTHO TBEPIOE TENO, UACAIbHBIA ra3, MOJIENIU
CTPOEHUS Ta30B, KUAKOCTEH U TBEPABIX TeJ, TOUCUHBIM IJIEKTPUUECKUI 3apsa MpH peLIeHUU
bu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpHUM CTPOEHUS BEUIeCTBa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BI)KEHHE, CBOOOJHOE TMajJeHue Ted,
JIBIDKEHHE TI0 OKPY)XKHOCTH, WHEpIHMs, B3auMojeicTBue Tel, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe o0bEMa Tel NMpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEMJIOBOE PaBHOBECHE, CIIAPEHNE, KOHIEHCAIUs, IJIaBJIeHUE, KPUCTAITN3alus,
KHUIIEHUE, BJIAKHOCTH BO3JlyXa, MOBBIIICHUE IABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
cocyzie, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMSI ra3a B H30Ipoleccax, 3JIEKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXaHMUYECKOE JIBM)KEHUE, UCIOJb3Ys (PM3MUECKHUE BEIWYMHBI: KOOpPJMHATa,
IyTh, NEPEMEILIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cuja, UMITYJIbC Tejla, KHHETHYECKas
SHEprusi, NMOTEHIMalbHAsg DSHEPIus, MeXaHHueckas paboTa, MeXaHMUYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWIBHO TPAKTOBaTh (U3MYECKUH CMBICT MCIOJB3YEMbIX BEJIHYMH, UX
0003Ha4YeHHsI U €IMHUIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMM,

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TeNl W TEIUIOBBIE SIBICHUS, HCIOJIb3YS
¢u3nueckue BENWYMHBL: JIaBJICHUE Tasza, TeMIleparypa, CpelHss KHUHETHYecKash SHEeprus
XA0TUYECKOT0 JIBUJKEHUS MOJIEKYJ, CpEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, pabora rasza, KOd(QQHUIMEHT MOJEe3HOro JeHCTBUS TEMIOBOTO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATh (PU3UUECKHI CMBICI UCIIOJIb3yEMbIX BEJTUYHH,
uX OOO3HAYEHMsS M EIUHMIBI, HAXOIUTh (OPMYJbI, CBA3BIBAIOIIME JaHHYIO (U3NYECKYIO
BEJIMYMHY C APYTUMH BEJIMYMHAM;

ONMCHIBATh U3YUYEHHBIE JJIEKTPUUECKHUE CBOWMCTBA BEIIECTBA M AIEKTPUUYECKUE SBIICHUS
(mporecchl), UCTONIb3ysl (PU3NUECKUE BEITMUMHBL AJIEKTPUUECKUM 3apsi, JIEKTpUYECKoe IOJIe,
HanpspKEHHOCTh  TIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIMAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUIM CMBICT MCIOJIB3YEMbIX BEIMYUH, UX OOO3HAUeHUs M EAUHUIBL
yKa3bIBaTh ()OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYUHAMU;



AHATM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCTONB3YS (PU3NYECKUE 3aKOHBI U
MPUHIMIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HproTOHa, 3aKOH COXpaHEHUS
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, PUHILIUI CYNEPIO3UIIUN CUJI, TTPUHIUIT
paBHOIpaBUsl MHEPLHUATIbHBIX CUCTEM OTCUETA, MOJIEKYISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbIE€ 3aKOHBI, CBSI3b CpPEJHEH KHUHETHYECKOW SHEPruM TEIUIOBOTO JABUKEHUS
MOJIEKYJI C aOCOJIOTHOM TemImepaTypoil, MepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
AIIEKTPUUYECKOTO 3apsiia, 3akoH KyloHa, mpW 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MPUHITUIIBI JEHCTBUS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOICTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOrO UCIIONIb30BAHUS B IOBCEAHEBHON KHU3HU;

BBITIOJHATh JKCIIEPUMEHTHI TI0 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUH W TIPOIECCOB C
UCIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpeHuil, Mpu SToM (HOpMyIHpOBaTh
npobnemy/3agady W THUNOTE3y YY4EeOHOrO OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT U (POPMYIUPOBATEH BHIBO/IBI,

OCYIICCTBIISATh TIPSMBIE W KOCBEHHBIC H3MEPCHHS (DU3MYECKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMANBHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN H3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXIYy (QU3NYECKUMH BEIMYMHAMU C HCIOJIb30BAHHEM
NpSIMBIX HW3MEPEHUN, MPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (UKCHUPOBATH PE3YJIbTAThI
MOJIyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEJIWYHMH B BUIE TaOIHI] U TpadUKOB, JelaTh BBHIBOJbI
10 pe3yJibTaTaM UCCIIE0BaHUS;

coOnrofarh mpaBuiaa O€30MacHOr0 TPyAa MPH MPOBEACHUM HCCIEIOBAaHUKW B paMKax
y4eOHOrO0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATENILCKOM M TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000pyIOBaAHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (DU3MYECKON MOJENblo, HCIONb3ys
dbuznyeckre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS 33/1a4d BHIOMPATh (PUZNUECKYIO
MOJIEJIb, BBIIETATh (PU3NUYECKHE BETUYUHBI M (OPMYJBI, HEOOXOIUMBIC ISl €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEATbHOCTD MOIYYEHHOTO 3HAYeHUS (PU3NUECKO BEeTHMUNHBI,

pemaTh KauyeCTBEHHBIC 3aJlayd: BBICTPAMBATh JIOTUYECKH HETMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHUM ¢ ONOPOi Ha N3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHHUS,

WCIIOJIb30BaTh TMPU  PEIICHUH YYEOHBIX 3a7ad COBPEMEHHBbICE HH(POPMAIMOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPUPOBAHUS, WUHTEPHPETAIMN U TMPEICTaBICHUS y4eOHOU H
HAy4YHO-TIOMYJISIPHOW HWHGPOpPMAINK, TOJYYEHHONW U3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHYECKHU
aHAIM3UPOBATH MOJTydaeMyto HH()OPMAIIHIO;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUUCKHX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAyKH, 00BbsICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 10 (U3NKE B TOBCEIHEBHOW JKH3HU IS
obecrnieueHns 0€30MacHOCTH MPU OOpaIlleHUH C IPUOOPAMU U TEXHUYECKUMHU YCTPOUCTBAMHU, TS
COXpaHEHHUS 3/10pPOBbs U COOJIIOIEHUS HOPM IKOJIOTHYECKOTO TTOBEACHUS B OKpY>Kalolleil cpee;

paboTaTh B TPYIIE C BHIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TIIaHUPOBATh PaboTy
TPYIIIBI, palMOHAIBHO pACTIpPENensaTh OO0S3aHHOCTH W TUIAHUPOBATh JICSITEIBHOCTH B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJOTO U3 YYACTHUKOB TIPYIIIbI B
pelieHne paccMaTpuBaeMol IPOOJIEMBI.

K xonmy oOyuenust B 11 kJjiacce mpeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMECHHM:

JEMOHCTPUPOBATh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHUKHU U TEXHOJOTHUM, B MPAKTUYECKOM
JESTEIILHOCTH JIFOJIEH, IeTTOCTHOCTh U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;
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VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJAENCH: TOYCUHBIN
JNEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM HCTOUYHUK CBETa, sJepHas MoOjJeidb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeLICHUN (PU3UIECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUecKkue sBIEHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN U KBAaHTOBOW (DM3MKM: 3JEKTPUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKa, B3aHMMOJEHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JCHCTBHE MAarHUTHOTO IMOJS HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
3JIEKTPOMArHUTHBIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npejgomiieHue, uHTepdepeHius, Iudpakuus W TOJSIpU3alUs  CBETa, JAUCIEPCUs CBETa,
dotoanexkrpuuecknii 3¢pdext (pororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWYATOTO
CIIEKTpa aToMa BOJIOPO/Ia, €CTECTBEHHAS M UCKYCCTBEHHASI PaIMOAKTUBHOCTb;

ONKCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AIICKTPOMArHUTHBIC SBJICHUS (IIPOIECCHI),
UCTIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUUECKOe
HaNpsHKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, Pa3HOCTh OTEHIIMAIOB, SJICKTPOIBIKYIIIAs CUIIA,
paboTa Toka, MHAYKLUHS MarHUTHOro moisi, cuia Awmmnepa, cuia JlopeHia, MHIYKTUBHOCTD
KaTyIIKH, SHEPTHs AJIEKTPHUUYECKOTO0 M MAarHUTHOTO TIOJEW, MEePHOA W 4YacToTa KoyieOaHud B
KOJIe0aTeIbHOM KOHTYpE, 3apsj U Cujia TOKa B MPOIECCe TAPMOHUYECKUX AIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE pacCTOSIHHE M OINTHYECKas CWJIa JIMH3BI, MPH OMUCAHUU IPABHIHHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIIOJNB3yeMbIX BEIUYHH, HUX OOO3HAUYEHUS U EIUHUIIB,
yKa3bIBaTh ()OPMYIIBI, CBSA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYHHY C APYTUMH BETHUYNHAMU;

ONKCHIBATh M3yYCHHBbIC KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCHONB3yd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPTHUS U
UMIynasCc (GOTOHA, TMEpPHOJ TOJypacmaja, DHEPIrHs CBSI3M AaTOMHBIX SJ€p, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBATh (PU3UYECKUH CMBICI HCIIOJNB3YeMbIX BEIWYMH, MX OOO3HAUYCHUS |
€MHUIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHNE (PH3UUECKON BEITMYHMHEI;

aHATM3UpPOBaTh (PU3MUYECKHE MPOLECChl W SBIEHUS, UCHONB3ys (DU3MUECKHE 3aKOHBI U
OpUHIUNBE:  3akoH OMa, 3aKOHBI TIOCNIEAOBAaTENIFHOTO W MApaIENIbHOTO  COSIWHEHHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOM HMHAYKIMH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHHUSI CBETAa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHMe OHHIITeHHa Ui (oTodddeKrTa, 3aKOH COXPAaHEHHs] SHEPrHM, 3aKOH
COXpaHEHHsI HMITYJbCa, 3aKOH COXPAHEHHUS DJIEKTPUYECKOTO 3apsla, 3aKOH COXpaHECHHUS
MAacCOBOTO 4YHCIa, MOCTyJaThl bopa, 3aKOH pPagMOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHUE W YCIOBHS (TPAaHUIIBL,
00JacTv) IPUMEHUMOCTH,

OTIpeNeNATh HANpaBJICHUE BEKTOpPA MHIYKIIMA MAarHUTHOTO TIOJSI TMPOBOJHUKA C TOKOM,
cuiibl Amrnepa u cuiisl JlopeHia;

CTPOUTH U OIHUCHIBATH N300pakeHNE, CO3/1aBaeMOe TNIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DPU3MUYECKUX SBICHUH U TPOLIECCOB C
UCTIOIb30BAaHUEM TPSIMBIX W KOCBEHHBIX W3MEPEHWi: Tph OSTOM  (POPMYIHPOBAThH
npobiemy/3agadyy M TUMNOTE3y Y4eOHOro OKCIEpUMEHTa, CcoOMpaTh YCTaHOBKY W3
NPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (HOPMYITHPOBATH BBIBOJIBI;

OCYILECTBIISATh MpPSIMBIE W KOCBEHHBbIE H3MEPEHHs (PHU3MUECKUX BEIMYHUH, NPU ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 M3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIbl OLIEHKHU
MOTPELIHOCTEW U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKHUX BEIMYMH C UCIOIB30BaHUEM MPSIMBIX U3MEPEHUN:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHPOBATh PE3y/ibTaThl MOJIYYCHHOH 3aBUCHMOCTH
busznyecKkux BEIWYMH B BHAE TaOMUIl M TrpaduKoB, JeiaTh BBIBOABI MO pe3yiabTaTaMm
UCCIIC/IOBAHMS,
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coOmoaTh MpaBuia 0O€30MacHOr0 TpyJda MPH TMPOBEACHUM HCCIENIOBAaHMA B paMKax
y4eOHOIr0 OSKCIEPUMEHTa, Y4eOHO-UCCIEeN0BAaTEIbCKOM UM  IMPOEKTHOW JAEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;
pewmatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJIENbIO, HCIONb3YS
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIN3a YCIOBHS 337a4H BIOMPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (OPMYNbI, HEOOXOAMMbIE Ul €€ peleHMs,
IPOBOJIUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUYCHHS (PU3UYECKON BEIMUHHEI,
pelaTh KayecTBEHHBIE 3a/1ayM: BBICTPAMBATh JIOTMYECKM HEMPOTUBOPEUMBYIO LIEMIOUKY
paccyXKIeHU C ONOPOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHUS;
UCMOJb30BaTh IPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM Ui TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAMM U IPEICTaBICHHUS y4eOHOU U
HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaLNIO;
OOBSICHATH NPUHLMIIBI IEHCTBUS MAIIKMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX O€30MaCHOT0 UCHOJIb30BaHUS B IIOBCEJHEBHOM KU3HU;
IPUBOAUTH NMPUMEPBl BKJIAaJa POCCUHCKUX M 3apyOekKHBIX YyUEHBIX-(HU3MKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE IPOIIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;
UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUA MO (HU3UKE B IOBCEJHEBHOW JKU3HU IS
oOecrnieueHus 6€30MacCHOCTH MpU 0OpallleHUH ¢ IPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXPaHEHMsI 3/I0pOBbsI U COOJIIOZICHNSI HOPM 3KOJIOTHYECKOT0 MOBEICHUS B OKPYXKAIOLIEH cpene;
paboTath B TpyIIe C BHITOIHEHUEM PAa3IUYHBIX COIUATBHBIX POJIEH, MITAHUPOBATH paboTy
IpYyNIbl, palMOHAIBHO paclpelneNiiarTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATEIIBHOCTH B
HECTAaHJAPTHBIX CUTYallHsX, aJeKBAaTHO OICHMBATH BKJIAJ KaXKIOTO W3 YYACTHHKOB TPYIIIHI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.
OK 01. Bribupats crioco0s! pemieHus 3a1a4 npopecCuoHaIbHON JeSTEIIbHOCTH IPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM;
OK 02. Ucnonb30BaTh COBpEMEHHBIE CPEICTBA MTOMCKA, aHATIN3a U MHTEpIPETaluy NHHOpMauu
¥ MH(OpPMAIIMOHHBIE TEXHOJIOTUH /IS BBIOJIHEHUS 33124 MPO(eCCHOHAIbHON JeSITEeNbHOCTH;
OK 03. IInaHupoBaThb U pealn30BbIBaTh COOCTBEHHOE NPO(ECCHOHATBHOE U JIMYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO JIEATEILHOCTh B MPOQECCHOHATIBHOM cdepe, NCIOoab30BaTh
3HAHUS 110 TPABOBOH M (PMHAHCOBOM IPaMOTHOCTH B Pa3IMYHBIX KU3HEHHBIX CHTYaIUsX;
OK 04. DddexTnBHO B3aMMOAECHCTBOBATH U pabOTaTh B KOJUIEKTUBE U KOMaHJIE;
OK 05. OcymecTBisTh YCTHYIO U MHUCbMEHHYIO KOMMYHHMKAIIMIO HA TOCYAApPCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEN COLMAIBHOTO U KYJIbTYPHOI'O KOHTEKCTa;
OK 06. IIposBIsATE rpakIaHCKO-IIATPUOTUYECKYIO IO3MIMI0, JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE HA OCHOBE TPAJUIIMOHHBIX POCCUHCKUX JTyXOBHO-HPABCTBEHHBIX IEHHOCTEH, B TOM
Ypcle C Yy4eTOM TapMOHHM3AIMA MEKHAIMOHAIBHBIX W MEXKPEITUTHO3HBIX OTHOIICHHUH,
IPUMEHSTH CTaHJIAPThl AaHTUKOPPYILIMOHHOTO MTOBEICHHS;
OK 07. CopeiicTBOBaTh COXPAaHEHUIO OKPYXKAIOIIEH Cpellbl, pecypcocOepexeH o, MPUMEHITh
3HaHUS OO0 W3MEHEHUMH KJIMMaTa, MPUHLUUIB OEpeXIMBOrO MPOU3BOJACTBA, 3S(P(PEKTUBHO
JIECTBOBATH B UPE3BBIYANHBIX CUTYALUAX;
OK 08. Hcnonb3oBaTh cpeicTBa (pU3MUECKOW KyNbTYphl JUI COXPAHEHUS U YKpEIUICHUS
3I0pOBbsl B Tpolecce Mpo(eccnoHaNbHON NeATENbHOCTH U MOJJEpKaHUs HEO0OXOIUMOTO
YpPOBHS (pU3MYECKON OATOTOBIEHHOCTH;
OK 09. TIlomp3oBarbcs TPOQPECCHOHAIIBHONW JOKYMEHTAIME Ha TOCYAapCTBEHHOM U
MHOCTPAaHHOM SI3bIKaX.

12



2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJIMETA

2.1. O0beM y4eOHO HATPY3KHU M BUbI Y4eOHOH padoThl

Buna yueOHoii padoThl Konauuecmeo
uacoe
O0bém o0pa3oBaTeIbHOI HATPY3KH 108
Bcero 3ansaTuii 108
Teopernueckoe oOydeHHE 46
JlaGopaTopHbIe U TIPAKTHYECKHUE 3aHITUS 60
B ToM uucine
KonTtposnbHbIe paboThI 6

IIpodeccuonaiLHO-0PUEHTHPOBAHHOE CO/IepPKaHue (CoepKaHue MPUKJIATHOTO MOIYJIA)

Pemenue 3amau ¢ HpO(I)eCCHOHaHBHOIZ HaIIpaBJICHHOCTBIO

@DopMBbI NPOMEKYTOUHOM aTTecTANNH AP PepeHINPOBAHHBIN 3a4eT
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2.2 TemaTH4yeCcKHuii IJIaH U coJiep:KkaHue y4eOHOoro npeamera dusuka

Oo61bem, akan. dopmupyemMble YpoBenb ocBoeHus1
4/ B TOM o0mue
yucie B U npogeccuoHAIbHbIE
HaumenoBanne Coaepsxanue y4eOHOro MaTepuaJa u (popMbI Opranu3anuu
pa3aenoB U TeM AeATeJbHOCTH 00YYal0IHXCS (bopme . KoMueTeHmm
NPaKTHYECKOM
TOATOTOBKH,
aKaja 4
1 2 3 4
BBenenue
Hayuns1it Mmerog 1-2 ®usuka — ¢pyHIaMeHTaIbHAs HayKa o mpuponae. HayuHbrii MmeTon
TTO3HAHWSI IPUPOJBI | TTO3HAHHUS U METOIBI UCCIETOBAHUS (PU3NICCKUX SIBICHUH.
DKCIIepUMEHT U TeOpHs B Tporiecce Mmo3HaHus npupoasl. HabmoneHue
W DKCIIEPUMEHT B (PU3MKE.
CrniocoObl m3MepeHus: (GU3NUIECKUX BEJTMUMH (aHAIOTOBBIE M IIM(POBbIC
M3MEPUTENbHBIC IPUOOPHI, KOMITBIOTEPHBIE TaTIYHKOBBIE CHCTEMBI).
[lorpemnoctn w3MepeHUH QU3NYECKHX BenWYWH (aOCONMOTHAS W
OTHOCHUTEJIbHAS).
MogenupoBanue (GHU3MUECKUX SIBICHUH M NMPOLECCOB (MaTepHalbHAas 2
TO4YKa, aOCONIOTHO TBEPAOE TENO, MACANbHAS JKUAKOCTH, WACATBHBIN 1
ra3, To4euHblil 3apsan). ['mmoreza. OU3MUEeCKuil 3aKO0H, TPAHUIIBI €TI0
npuMeHuMocTH. @Duzmyeckas Tteopusi. Ponb u Mecto (U3MKH B
(opMHUpOBaHWU  COBpEMEHHONH HAy4YHOW  KAapTHUHBI MHpPA, B
MIPAKTHUECKOH JIeATeTbHOCTH JITOJIEH.
Pa3znea 1 Mexanuka
Tema 1.1 Conep:kanue yuedOHOT0 MaTepHasia 6 OK 01-09
Kunemaruxa. 3,4 Mexannueckoe JABWKEHHE. OTHOCHTEIBHOCTh MEXaHHYECKOTO

nBmwkeHus. Cucrema otcyéra.

[psmas u oOpaTHast 3a7a4M MEXaHUKH.

Paamnyc-BexTop MaTepuabHON TOYKH, €ro TMPOEKIUU Ha OCU CHUCTEMBI
KoopauHat. TpaekTopus.

[lepememnienne, cCKOpocTh (CpeaHssl CKOPOCTh, MTHOBEHHAS! CKOPOCTD)
YCKOPEHHE MAaTepUATbHOW TOYKH, WX MPOCKIMH Ha OCH CHCTEMBI
koopauHat. Clio)keHre epeMeeHNI U CII0KEHNE CKOPOCTEH.
PaBHOMepHOE ¥ PaBHOYCKOPEHHOE TPSAMOJIMHEHHOE JABMXKEHHE.
3aBHCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MaTepHaIbHOM
TOYKH oT BpEeMEHU
U UX rpauKu.

14




CBoOogHOe majeHue. YCKOpeHHe CBOOOMHOTO majeHus. JIBUkeHue
TeJa, OPOIIEHHOTO MO YIIOM K TOPU30HTY. 3aBUCHMOCTH KOOPIHHAT,
CKOPOCTH M YCKOpPEHHUS MaTepHhajbHOH TOYKH OT BPEMEHH H WX
rpaduKHu.

KpuBonuneitnoe paBwkeHue. J[BkeHue MaTepuaabHOM TOUYKH IO
OKPYKHOCTH. YTJOBas M JHMHEHWHAas cKopocTh. llepuon m yacrora
obpamenus. LleHTpocTpemutTensHOoe (HOpMallbHOE), KacaTelbHOe
(TaHTEHIMAJIBHOE) U MOJTHOE YCKOPEHUE MaTepUaTbHOM TOUKH.
TexHnyeckue yCTpocTBa M TEXHOJIOTHUECKUE MPOIIECCHI: CITUIOMETP,
JBU)KEHHE CHAapAJO0B, LICMIHBIE, IIeCTepEHYAThIE U pEMEHHBIE TIepeayH,
CKOPOCTHBIE JTH(TEHL.

5 Jlabopamopnan paboma Hsmepenue yckopeHusi npu NpamoiuHetiHoM
PABHOYCKOPEHHOM osudicenuu
1O HAKJIOHHOU NIOCKOCTHU.

6 Ilpakmuueckoe 3anamue
H3yuenue dsudicenuss mena no OKpysCHOCMU ¢ HOCMOAHHOU NO MOOYTIIO
CKOPOCIbIO.

7 Jlabopamopnasn paboma Hccredosanue 3a8ucumMocmu nepuooa
06paueHust KOHUYeCK020 MASIMHUKA
om e20 napamempos

8 Pewenue 3a0au ¢ npogeccuonanvnoil HanpasieHHOCMbIo

Tema 1.2
Hunamuka

Copaepxanne yueOHOro MaTepHuajia

OK 01-09

9,10 Ilepmwrii 3akoH HrproToHa. MHepruanbHBIE CHCTEMBI OTCUETA.
IIpunnun orHocurenbHOCTH ['anunes. HenHepuualbHBIE CHCTEMBI
otcuéra (oIpeneneHne, MPIUMepHI).

Macca tena. Cuna. [TpyHIMI CynepIO3UIIMM CHIL.

Bropoii 3akoH HeroTOHa 17151 MaTEpUATIBHON TOUKH.

Tperuii 3akoH Hpr0TOHA 1711 MaTEPUAIIBHBIX TOYEK.

3aKkOH BCEMHUPHOTO TATOTEHHA. DKBHBAJICHTHOCTh I'DAaBUTALIMOHHOU U
WHEPTHOU MaCCBhI.

Cuna TsoKeCcTH. 3aBUCUMOCTh YCKOPEHHS CBOOOMHOTO TMAJCHHUS OT
BBICOTHI HaJ| MOBEPXHOCTHIO IUIAHETHI U OT reorpaduuecKor MIHUPOTHI.
JBmxeHne HeOeCHBIX Tl W MX CIyTHUKOB. 3akoHbl Kemnepa. IlepBas
KOCMHUY€ECKast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tenma. Bec tema, mBmxkymerocs c
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YCKOPEHHUEM.
Cuna tpenms. Cyxoe Tpenume. Cuia TpeHHsS CKOJIHKEHHS W CHIIa
Tpenuss mokos. Koaddurmment tperms. Cuia CONPOTHUBICHUS IIPU
JBMOKCHUU Tejla B JKUIKOCTU WJIHM Ta3e, € 3aBHCUMOCTb OT CKOPOCTH
OTHOCUTEIHHOTO JIBMKEHHUSI.

Hasnenue. ['mapocratudeckoe napiaenue. Cuma ApxuMmena.
TexHu4yeckue  yCTpOWCTBA W TEXHOJOTHMYECKHE  IPOIIECCHI:
MTOAITUITHUKHY, JBH)KCHUE UCKYCCTBESHHBIX CITyTHUKOB.,

11 Ilpaxmuueckoe 3anamue Hzmepenue pagnooeiicmsyoweii cui
npu 08UdICeHUU OPYCKA NO HAKIOHHOU NIOCKOCMU

12 Jlabopamopuas paboma llposepxa zunomesvi 0 He3a8UCUMOCHIU
8peMeHlU O8UdICeHUsT OPYCKA NO HAKAOHHOU HIAOCKOCMU HA 3A0aHHOe
paccmosiHue om e20 Maccol

13/Iabopamopnaa paboma Hccredosanue OsudiceHus 6pycka no
HAKJIOHHOU NIOCKOCMU C NepeMeHHbIM KOIDPuyueHmom mpeHus.

14 Pewenue 3a0au ¢ npoghpeccuonanbhoilt HAaNPAGIEHHOCMbIO

Tema 1.3 Cratuka | Copep:kanue y4eGHOro MaTepuaja OK 01-09
TBEPIOTO TeJIa

15 AocomtotHo TBEpHoe Teno. IlocTymaTenbHOE M BpamaTeNIbHOES

JIBIDKEHUE TBEPAOro Teima. MOMEHT CHJIBI OTHOCUTEIBHO OCH

BpameHus. [lnedo cuibl. CioxeHne CWil, MPUIOKEHHBIX K TBEPAOMY

Teny. LleHTp TaxkecTH Tena.

YcnoBus paBHOBECHS TBEPAOTO TeNa.

YcroituuBoe, HeycTOHUNMBOE, O€3pa3nuyHoe paBHOBecHE TeXHUYECKue

YCTpOMCTBA M TEXHOJOTMYECKHME  TPOLECCH:  KPOHIUTENH,

CTPOUTEJIbHBIA KpaH, PEIIETYATHIE KOHCTPYKIIMH.

16 Pewenue 3a0au ¢ npogheccuonaibHOll HANPABIEHHOCHbIO
Tema 1.4 3akoHsbl Conep:xanue y4eGHOro MaTepuaJia OK 01-09

COXpaHCHHA B
MECXAaHUKE

17,18 NmmynsCc MaTepHAIBHON TOYKH, CUCTEMBI MaTepUATLHBIX TOUYCK.
LlenTp macc cucteMbl MaTepHalbHBIX TOYEK. TeopeMa O JBHKEHHUU
LIEHTpa Macc.

Nmnynbe cuitbl 1 MI3MEHEHNE UMITYIIbCa Tela.

3aKOH COXpAaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHME.

MoMeHT wumnyabca MaTepuanbHOHM Toukd. llpencraBiaeHue o
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COXpPaHEHUU MOMEHTA UMITYJIbCA B LICHTPATbHBIX TOJISX.
Pabora criiel Ha MaloM M Ha KOHEYHOM TepeMerneHnu. [ padudeckoe
MIpeICTaBIeHNE PaOOTHI CHITBI.

MOIIHOCTh CHJIBI.

Kunetndeckass oSHeprms MaTepHalibHOW Todkd. Teopema 00
M3MEHEHUHN KHHETHYECKOW DHEPTHH MaTepHUATbHOMN TOUKH.
[ToTeHmanbpHble U HEMOTEHIIMATBHBIE CUIIBL. [loTeHIIMaTbHAS SHEPTUS.
[loreHumanbHas »SHeprus ynpyro JaeGOpMUPOBAHHOW MPYKHUHEIL.
[lorenumanpHas SHEPTHUs TeJda B OJHOPOJHOM TPAaBUTAIIHOHHOM ITOJIE.
[ToTenmuanbpHast 3HEPrUsl TENa B TPABUTALMOHHOM TI0JIE€ OJJHOPOJIHOTO
mapa (BHYTpU U BHE Iapa). Bropas kocMuveckas CKOpocTb. Tperbs
KOCMHUYECKast CKOPOCTb.

CBsi3p pa0OTHI HEMOTEHIIMAIBHBIX CHJI C M3MEHEHHEM MEXaHHYECKOU
OHEPrun CUCTEMBI TCJI. 3aKkoH COXpaHCHHUA MeXaHHUYeCKOM OHEPIUu.
Ynupyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHue bepHymnun sl MAeaNbHOM JKUAKOCTH Kak CIEICTBUE
3aKOHa  COXPaHEHHs]  MEXAaHWYECKOW  DJHEepruu. TexXHHU4YecKue
YCTPONCTBA U TEXHOJOTMYECKHE TMPOIECCH: ABIXKCHHE pakeT,
BOJOMET, KOTIEP, TIPYKUHHBIN MMHCTOIIET, THPOCKOTL, (PUTYPHOE KaTaHHUE
Ha KOHBKAaX.

19 Jlabopamopnan paboma Hsmepenue umnyibca meia no
TMOPMO3HOMY Nymu

20 Ilpaxmuueckoe 3auamue Hzmepenue cuivl mszu, CKOPOCMU
MOoOenu INeKMPOMOOUIS U MOWHOCMU CUTLL MU

2VIabopamopnan paboma CpaBHEHHUE W3MEHEHHUS MOTEHIMATBHOU
SHEPTUU NPYKHUHBI C pabOTOH CHIIBI TPEHUS

22 Pewenue 3a0ay ¢ npogheccuoHanbHoil HANPAIEHHOCHbIO

Paznen 2. Mogekynsipuast ¢pu3nKa 4 TEPMOIHHAMHUKA

Tema 2.1
OCHOBBEI
MOJIEKYJISIPHO-
KHHETHYECKOM
TEOpUU

Conep:xanue ydueOHOro MaTepuasia

23,24 OcHOBHBIE TOJOXXEHUS MOJEKYIIPHO-KHHETHYECKOW TEOPHH
(MKT), wux onbitTHoe o6ocHoBanue. Juddysus. bBpoyHoBckoe
JBIDKEHUE. XapakTtep JIBUKCHUS
W B3aWMOJICHCTBHUS YaCTHI] BemecTBa. MoJean CTPOCHHSI Ta30B,
KUIKOCTEH W TBEPABIX Te U OOBSICHEHHE CBOWMCTB BEIIeCTBA Ha
OCHOBE OJTHX Mojeneil. Macca u pa3Mmepbl MOJEKYT (aTOMOB).
KonunuectBo Bemecta. [locrosnnas ABoraapo.

OK 01-09
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TemnoBoe paBHOBecwe. TemmepaTypa W CIOCOOBI €€ H3MEpEHHUs.
[IIxana remnepatyp Llenbcus.

Mopenp uacanbHOro ra3a B MOJICKYJSIPHO-KMHETHUYECKOM TEOpUHU:
YacTHLBI Ta3a ABMXKYTCS XaOTHUECKH M HE B3aUMOIECHCTBYIOT APYT C
JIPYTOM.

l"a3oBeIc 3akoHEI. YpaBHEeHHEe MeHneneeBa—Kianeiipona. AGcomroTHas
temneparypa (wmkama Temmeparyp KenbBuna). 3akoH /lanproHna.
Hzonpoueccel

B UJCAIbHOM Ta3€ C IOCTOSHHBIM KOJIMYECTBOM BEILECTBA.
I'paduueckoe mpeacTaBieHUEe H3OMPOLECCOB: H30TEPMa, H30X0pa,
n3obapa.

CBsi3p MEXIy J[JaBICHHEM M CpEOHEH KHHETUYECKOH »Hepruei
MOCTYNATEIbHOTO TEIUIOBOTO JBIXKEHHSI MOJEKYJ HACAIBHOrO rasza
(ocHOBHOE ypaBHEHUE MOJIEKYJIAPHO-KHUHETUUECKOM TEOpUHU
HIeaTbHOTrO Ta3a).

CBsi3p a0CONIOTHOW TEMIIEpaTyphl TEPMOIWHAMUYECKON CHUCTEMBI CO
CpeJHEed KUHETHYECKOW DJHEpPrued MOCTYyHaTeIbHOTO TEIUIOBOTO
JIBIDKEHUS €€ JacTHIl.

TexHuueckue yCTpOWCTBAa U TEXHOJIOTUYECKUE MPOLECCHL: TEPMOMETP,
OapoMeTp, MoJy4eHHe HAHOMAaTEePHaJIOB.

25 Jlabopamopnas paboma Hccredosanue npoyecca ycmaHo8ieHUs.
MENN06020 PAGHOBECUS NPU MEN00OMeHe MeNCcOYy 20psHell U XOL0OHOU
80001

26,27 Jlabopamopuasn paboma V3zyuenue uzomepmuuecko2o npoyecca

28,29 Ilpaxmuueckoe 3anamue:
H3yuenue uzoxoprnoeo npoyecca.
H3yuenue uzobapnozo npoyecca.
IIposepra ypagreruss COCMOsIHUA.

30 Pewenue 3a0au ¢ npogeccuonanvnoit HanPaeIeHHOCMbIO

Tema 2.2
TepmoarHaMuKa.
TemnoBrle MalINMHBI

Conep:xanue y4eOHOro MaTepuaJia

31,32 Tepmogunamuueckas (Tl) cuctema. 3aaHue BHEITHUX yCIOBHMA
JUIS  TEPMOJMHAMHYECKOM  CHUCTeMbl.  BHEIIHME  BHyTpEHHHE
napamerpbl. [lapameTpbl TEPMOIMHAMHYECKOM CHCTEMbI KaK CPEIHHUE
3HAYEHWs]  BEJIWYWH,  ONHUCHIBAIOIIMX €€  COCTOSHHE  Ha
MHUKPOCKOITHYECKOM YPOBHE.

HyneBoe Havano tepMomuHaMuku. CaMOIPOM3BOJIbHAS pellaKCaIlvis
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TEPMOJUHAMHYECKON CUCTEMBI K TEIIJIOBOMY PABHOBECHIO.

Mogens uzneanbHOro rasa B TEPMOAMHAMHMKE — CHCTEMa ypPaBHEHUI:
ypaBHeHue MeHneneeBa—Kaneiipona u BeIpaX€HUE JJI1 BHYTPEHHEN
SHEpruu. YCIOBUS  NPUMEHHMOCTH  3TOM  MOJAENH:  HHU3Kas
KOHIIEHTpAlMsl 4YacTHLl, BBICOKME TeMIepaTypbl. BeipakeHue mis
BHYTPEHHEH SHEPTUU OAHOATOMHOTO HUICAJIBHOTO Ta3a.
KBasucrarnyeckue u HeCTaTUYECKHUE MTPOLIECCHI.

OneMeHTapHass paboTa B TepMOAWHAMHKe. Bbrumcienue pabOTHI 1O
rpaduky npouecca Ha pV-auarpamme.

Temnonepenaya Kak cHoco0 M3MEHEHHS BHYTPEHHEH DHEpruu
TEPMOIMHAMUYECKOH crucTeMbl Oe3 coBepuieHus padoTel. KoHBekuus,
TEIUIONPOBOIHOCTD, U3Ty4CHHE.

KonuyectBo TemnoTsl. Temno€MKOCTh Tena. YAelbHas U MOJIApHas
TEINIOEMKOCTH BELIECTBA. YpaBHeHUE Maliepa. YnuenpHas TeIUioTa
cropanus ToruMBa. Pacyér xoauyecTBa TEIUIOTHI IPH TEIUIONEpeaaye.
[lonsiTre 06 agrabaTHOM TpoIIecCe.

[lepBriit 3axkoH TepMonuHamMuKU. BHyTpeHHss sHeprus. KomndectBo
TEIUIOTHI M paboTa Kak Mepbl HM3MEHEHHs BHYTPEHHEH JHEpruu
TEPMOINHAMUYECKOH CUCTEMBI.

BTopoli 3ak0H TepMOAMHAMUKHU JJIsI PABHOBECHBIX IPOLIECCOB: U€pe3
3aJJaHHOE€ PAaBHOBECHOE COCTOSHHE TEPMOJUHAMUYECKOW CHCTEMBI
MPOXOIUT EAMHCTBEHHAs aguabara. AGCOIIOTHAS TEMIIEpaTypa.
Bropoii 3akoH TepMOIMHAMUKH [UIS HEPABHOBECHBIX IPOLECCOB:
HEBO3MOXKHO TIepellaTh TEIUIOTy OT OoJiee XOJIOJHOTrO Tena K Oolee
Harperomy 6e3  komneHcanuu  (Kmaysmyc).  HeoGpatumocTsb
MPUPOAHBIX MPOLIECCOB.

[Ipuntumne! aefictBus TerioBbx MammH. KIT/I.

Makcumanbaoe 3nauenne KIT/1. [ukn Kapno.

OKOJIOTHYECKHE AaCMEKThl HCIOJIb30BaHUS TEIJIOBBIX JBUraTeleH.
TennoBoe 3arpsi3HEHUE OKPYKAIOLIEH CPebl.

TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKME  IIPOLIECCHI:
XOJOAWIbHUK, KOHJULIWOHEP, MAM3EIbHBIA W KapOIOpaTOPHBIHA
JBUraTeN, napoBas TypOHHA, MOJyYeHHE CBEPXHU3KUX TeMIIEpatyp,
YTHIW3AIUS  «TEMJIOBBIX» OTXOIOB C WCIOJIB30BAaHUEM TEIJIOBOTO
Hacoca, yTWiIHM3alus OWOOPraHMYECKOTO TOIUIMBA IS BBIPAOOTKH
«TEIIOBOI» M 2JEKTPOIHEPTHH.

33,34 Jlabopamopnasn paboma Hsmepernue y0enrbHoU menioEmMKocmu
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35,36 Jlabopamopuasn paboma Hccrnedosanue npoyecca 0Cmul8anus
sewecmea

37,38 Ilpaxkmuueckoe 3anamue. V3zyuenue 63aumocessu sHepeuu
MEAHCMONEKVAAPHOLO 83AUMOOCUCEUSL
U memnepamypuvl KUNeHUsi H#CUoKocmetl

39 Pewenue 3a0au ¢ npogheccuonHanbHoil HANPABIEHHOCHBIO

Tema 2.3
ArperaTHble
COCTOSIHUSA
BeniecTBa. Pa3oBble
MEPEX OBl

Coaeprxanue yuedOHOro MaTepuasia

40,41 TIlapoobpa3oBanme u KOHIeHcanus. lcmapeHue W KHIICHUE.
VY nenbHas TernoTa napooOpa3oBaHHs.

Haceliennple W HeHachllleHHbIE Tapbl. KaduecTBeHHAs 3aBHCUMOCTD
IUIOTHOCTH

W AaBJICHUS HACBHIIICHHOTO Mapa OT TEMIIEPATyphl, X HE3aBUCUMOCTb
oT 00BEMa HACBHIIIEHHOTO TNapa. 3aBUCHMOCTh TEMIIEPATyphl KHIICHHS
OT /IaBJICHUS B KUIKOCTH.

BrnasxxnocTth Bo3ayxa. AGCONIOTHAS 1 OTHOCUTENIBHAS BIAXKHOCTb.
Teépaoe Ttemo. Kpucramnmmueckue u amopdHbie Tena. AHU3O0TPOIHS
CBOWCTB KpUCTAJUIOB. [lnaBieHWe W KpHcTAUIM3aUus. YIelbHas
teruiora miasneHus. Cyonumanus.

Hedopmaruu TBEPIOTO Tena. Pactskenue u cxarue. Capur. Moayinb
IOwura. [Ipenen ynpyrux aehopmariuii.

TennoBoe pacmupeHue >XUAKOCTEH W TBEPABIX Tel, 00BEMHOE H
JUHEHHOE pacuIMpeHre. AHrapMOHU3M TEIUIOBBIX KOJeOaHMH 4yacTHI]
BEIIeCTBa KaK MPUYMHA TEIUIOBOTO PACIIMPEHUs Te (Ha KaYeCTBEHHOM
YpPOBHE).

IIpeoOpa3oBanue 3HEpruu B (a3oBbIX NEPEXoaax.

YpaBHEHUE TEILIOBOTrO OajaHca.

[MoBepxHocTtHOe  HarshkeHue.  KoadduimeHT  MOBEPXHOCTHOTO
HaTspkeHusa. KamwoisipHble siieHus. [laBieHue moa HMCKPUBIEHHOM
MOBEPXHOCTHIO Kunkoctu. Popmyna Jlamnnaca.

TexHUUecKue YCTPOHCTBA M TEXHOJOTMYECKHE MPOIECCHI: JKHUJKUE
KpPHUCTAJIJIbl, COBDEMEHHBIE MaTepHAIBL.

42 Pewenue 3a0au c npogheccuonanbHoll HANPAGIEHHOCHbIO

43 Konmponvnas pavoma Nel

Paznea 3. DnekTpogunaMmuka

Tema 3.1

Conep:xanue y4eOHOro MaTepuaJia
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OnexTpuyecKkoe
noise

44,45 Dnextpuzanus Tel U €€ MPOSBICHUA. DJIEKTPUUECKUN 3apAfl.
JlBa BHOAa DIEKTPUYECKUX 3apAnoB. IIpOBOOHMKHM, AMIIEKTPUKH H
MOJYIPOBOAHUKH. JEMEHTApHbIM 3JEKTPUUYECKUH 3apsil. 3aKoH
COXPaHEHUS IEKTPUUECKOTO 3apsaa.

Bsanmogpeiictue 3apsmoB. Todeunsie 3apsapl. 3akon Kymona.
Onektpudeckoe moje. Ero aeiicTBre Ha SIEKTPHICCKUE 3aPSIbL.
Hanpsokénnocts anextpuueckoro mouisi. [IpoOubiii 3apsin. Jlunum
HaINpsHKEHHOCTH AJIEKTpUUEcKoro mojs. OAHOPOAHOE AIIEKTPHUECKOE
ToJIe.

[loTeHumanbHOCTD 3JIEKTPOCTATHIECKOTO OIS, Pasnocth
MOTEHLMANOB W HampsbkeHue. lloTeHnumaneHas sHeprus 3apsiia B
JJIEKTpOCTaTH4EeCKOM Tone. [loTeHmman 31eKTpocTaTU4eCKOro MOJs.
CBs3p  HampsOKEHHOCTH TMOJII W PAa3sHOCTH TOTEHLIMAJIOB  JUIS
JNeKTpOCTaTHYEeCKOro  momst  (Kak  OJHOPOJHOro,  Tak |
HEOJTHOPOJTHOTO).

[IpuHuMD cynepno3nuuu 3JIEKTPUIECKUX MOJIEH.

[Tone Toueunoro 3apsna. [lone paHOMepHO 3apsbkeHHOM chepsl. [Tomne
PaBHOMEPHO 3apsHKeHHOro 1o o0BEMy miapa. [lome paBHOMEpHO
3apsKEHHON OeCKOHEYHOI IJIOCKOCTH. Kaptunet JIMHUA
HaOpsLKEHHOCTH 3TUX MOJIEH U SKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.
[IpoBoAHHMKH B 3JNEKTPOCTATHUECKOM TIOJIE. YCJIOBHE PaBHOBECHS
3aps0B.

JIMdNEeKTpUKY B JIEKTPOCTaTHYECKOM  mojne. JluanekTpudeckas
MIPOHHUIIAEMOCTh BEIIECTBA.

Kongencarop. OnekTpo€MKOCTh KOHJEHCATopa. IEKTPOEMKOCTD
IJIOCKOTO KOHJEHCATOpA.

[lapannensHoe coeanHeHune KoHAeHcaTtopoB. [locrmegoBarenbHoe
COeIMHEHNE KOH/IEHCATOPOB.

OHeprus 3apspKeHHOr0 KOHAEHCATopa.

JIBM>KeHre 3apsKEHHON 9acTHUIBI B OJHOPOJHOM DIIEKTPUUYECKOM IIOJIE.
TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKME  IIPOLIECCHI:
3JIEKTPOCKOII, IIEKTPOMETP, IEKTPOCTATHUECKAs 3aIINTa, 3a3EMIICHUE
AJIEKTPONpuOOpPOB, KOHJEHCATOPHI, reHepaTop Ban ne ['paada.

46 Pewienue 3a0au ¢ npogheccuonanbHoll HANPaGIeHHOCHbIO

Tema 3.2 .
IlocTosuHEIN
3IEKTPUYECKUI TOK

Conep:xanue ydeOHOro MaTepuaJia

47,48 Cwuna Toka. IIocTOSHHBIN TOK.
VYcnoBUs  CYIIECTBOBAHHUS  IOCTOSHHOIO — JJIEKTPHUUYECKOTO  TOKa.
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Ucrtounnku Toka. Hanpsixenne U u O/IC &.

3axon OMa 15 y9acTKa HemnH.

OJEeKTpUYECKOe  CONPOTHUBICHUE. 3aBUCHUMOCTb  COIIPOTHBIICHHSA
OJTHOPOJIHOTO TPOBOJHUKA OT €ro AJIUHBI U IUIOIAAM MOMEPEYHOro
CCYCHUs. Y IENBHOE CONPOTUBIICHUE BEIECTBA.

IlocmenoBarenbHOE,  MapauIeNbHOE,  CMEIIAHHOE  COEIMHEHHE
NPOBOJHUKOB. Pacyér pa3BETBIEHHBIX JIIEKTPUYECKHUX  LIETEH.
[IpaBuna Kupxroda.

PaGora anextprdaeckoro Toka. 3akoH [xoyns—Jlenma.

MoIHOCTh 3JEKTPUYECKOTO TOKA. TeruioBasi MOIIHOCTh, BhLAEIsAEMas
Ha PE3UCTOPE.

OJIC u BHyTpeHHEE CONPOTUBICHUE UCTOYHUKA TOKA. 3aKoH OmMa i
MOJTHOW (3aMKHYTOHM) AJIEKTPUYECKON mernyd. MOIIHOCTh HCTOYHHKA
Toka. KopoTkoe 3ambikaHue.

Konzaencarop B ienu NOCTOSITHHOTO TOKA.

TexHHYeCKHE yCTPOUCTBA U TEXHOJIOTHYECKUE MTPOLIECCHI: aMIIEPMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IEKTPUUECKON SHEPIUH.

49,50 Ilpaxmuueckoe 3auamue: Hcciedosanue cCMeuaniozo
COCOUHEHUS PE3UCTOPOS

51 Pewenue 3a0au ¢ npogheccuonanvnoit HanpaeIeHHOCMbIO

Tema 3.3 Toxu B
paSJ'II/I‘IHLIX cpenax

Copaepxanne yueOHOro MaTepHuajia

52,53  OnexTtpuyeckass  NPOBOAUMOCTb  PAa3IMYHBIX  BEIIECTB.
OneKTpoHHass TPOBOJMMOCTh TBEPABIX METAUIOB. 3aBHCHMOCTD
COIIPOTHUBJIEHHSI METAJIJIOB OT TeMIepaTypsl. CBEPXIPOBOANMOCTb.
OnekTpuyecKuil TOK B BakyyMe. CBONWCTBA 3JIEKTPOHHBIX ITY4KOB.
[HomynpoBoguuku. CoOCTBeHHas W TpUMECHass MPOBOAUMOCTD
mosrynpoBogHUKOB. CBoicTBa p—N-nepexona. IlomynpoBogHHKOBBIE
MIPUOOPHI.

ONeKTpUYeCKuil  TOK B DJJEKTPOIMTAX.  ODJIEKTPOJIUTHYECKAS
Juccornuanys. OnexTponns. 3akonsl Dapajest A7 SIEKTPoIn3a.
OnexTpuyecKuit TOK B rasax. CaMOoCTOATENBHBIN u
HECaMOCTOSTENbHBIN pa3psA. Pa3nmuuHble THUIBI CaMOCTOSITENBHOTO
pazpsiaa. Mosnnus. [lnazma.

TexHuueckue  ycTpoilcTBA M NPAKTUYECKOE IIPUMEHEHUE:
ra3opaspsiHble JIaMIIbI, 3IEKTPOHHO-TTyueBas TpyOKa,
MOJTYTIPOBOJIHUKOBBIE ~ TPUOOPBI:  JHMOJ, TpaH3ucrop, (Horoauos,
CBETOJINO]I, TaJbBaHWKA, paOUHUPOBAHNE ME/IH, BHIIIABKA AIFOMUHHS,
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DJICKTPOHHAA MHUKPOCKOIIUS.

54 Konmponvuasn paboma No2

Cemecmp 2

Tema 3.4
Mar»uTHoe moe

Conep:xanue yueOHOro MaTepuaJia

55,56 BzanMomeicTBHE IOCTOSHHBIX MAarHUTOB W IPOBOJHHUKOB C
TOKOM. MaruutHoe nosne. Bexkrop MarHuTHoM mHAykuuu. [IpumHuun
CYIIEpIO3ULIMU MarHUTHBIX MoJiel. JIMHUKM MarHUTHOM MHAYKLUY.
MarautHoe 10JI€ MpPOBOJHUKA C TOKOM (IPSAMOTO IPOBOJHUKA,
KaTYIIKA

U KpyroBoro Butka). OnsIT Opcrena.

Cuna Amrepa, e€ HarpaBICHHE U MOAYJIb.

Cuna JlopeHua, e€ HampaBleHHE U MOAYJb. JBHXKEHUE 3apsKEHHON
YaCTHUIIBI

B OJIHOPOJIHOM MarHUTHOM 1oiie. Pabota cunbl Jlopenma.

MarnutHoe mnone B BemectBe. DeppoMarHeTHKH, Mapa- U
TMaMarHeTHKH.

Texnnyeckue yCTpOI\/'ICTBa 1 TCXHOJIOT'MYCCKUEC IMPOUCCChL: TPUMCHCHUC
IIOCTOSIHHBIX MarHuToB, QJICKTPOMAarHuToB, TECTCP-MYJIBTUMETD,
ANIEKTPOIBUTATENh SIKOOH, YCKOPHUTENH AIEeMEHTaPHBIX YaCTHII.

57,58 Jlabopamopnasa paboma Vccrnedosanue MasHUMHOZO NOJA
NOCMOAHHBIX MASHUMOB

59,60 IIpakxmuuecxkoe 3amamue:  Hccredosanue — Oelicmsus
NOCMOSIHHO20 MACHUMA HA PAMKY C MOKOM.

61 Pewenue 3a0au c npogeccuonanvnoit HanPaeIeHHOCMbIO

Tema 3.5
DNeKTpOMarHuTHas
WHAYKIAS

Copaepxanne yueOHOro MaTepHuajia

62,63  SIBneHue 3nEeKTpOMarHUTHOM MHAyKIMU. IloTOK BekTOpa
MarauTHOW WHAYKIWU. OJC WHAYKIMH. 3aKOH JJIEKTPOMarHUTHON
unnaykuuu @apanes. Buxpesoe anekrpuueckoe noie. Toku dyko.
OJC uHAyKUMHM B NOPOBOAHHUKE, JBIDKYIIEMCS B OJHOPOJHOM
marHuTHoM noJie. [IpaBuiio Jlenna.

HNunykTuBHOCTE. KaTymika HHIyKTHBHOCTH B TN TTOCTOSIHHOTO TOKA.
SBnenue camounaykuuu. 31C caMOMHAYKIUH.

DHEprusi MAarHUTHOTO TIOJIS KATYIIIKK C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.
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Texnuueckue yCTpOﬁCTBa n TCXHOJIOTHYCCKHUEC IMPOUCCChI:
WHAYKIIUOHHAA TII€4Yb, COJICHOU[, 3allydTa OT J3JICKTPHU3AllUU TEJI IIPpU
JBVXCHUH B MAarHUTHOM I10JIC 3emin.

64,65  Ilpaxmuueckoe  3anamue.  Hccredosauue — s6ieHus.
9NIEKMPOMASHUMHOU UHOYKYUU

66 Pewenue 3a0au c npogheccuonanbHoii HANPABIEHHOCHBIO

67 Konmponvnas paooma Ne3

Pasznen 4. Kosedanust 1 BOJTHBI

Tema 4.1 Copaeprxanue yuedOHOro MaTepuajia

Mexannyeckue 68,69 Konecbarenpuas cucrema. CBOOOIHBIE KOICOAHHS.

KoJeOaHus lapmonnueckne konebanmsa. KuHemarndeckoe W ITUHAMHYECKOE
ONUCaHHe.  ODHEPreTHvyeckoe  ONHCaHWE  (3aKOH  COXpaHEHHS
MEXaHMYECKOH  3Hepruu). BpIBog  IWHAMHYECKOTO  OMHMCAHHS
FapMOHMYECKUX KoJieOaHuit u3 ux 3HEPreTHYECKOTO
Y KHHEMaTHYeCKOT0 OMUCAHUSI.
Ammumtyna u Qaza komebOaHuil. CBsA3p aMIUTUTYABl KojeOaHUi
HUCXOIHOW BEIWYMHBI C aMIUIUTyAaMH KolieOaHWil e€ CKOpOCTH H
YCKOpEHHUS.
[lepuon u gactora konebanwii. [lepros Manbix cBOOOHBIX KoIeOaHUit
MaTeMaTHyeckoro MasTHuka. llepmox  cBOOOAHBIX — KoJeOaHMIA
MPYKUHHOTO MAasiTHHKA.
[lonsTne o 3aryxaromux KoieOaHHAX. BbIHyXIeHHBbIE KoJeOaHus.
Pezonanc. Pe3onancHas kpuBas. Bimsnue 3aTyxaHuss Ha BUA
PE30HAaHCHOM KPUBOU. ABTOKOJICOAHMS.
TexHu4ecKkue yCTpOHCTBA M TEXHOJOTHUYECKHE IIPOLECCHI: METPOHOM,
4achl, Ka4eJH, My3blKaJlbHble HHCTPYMEHTHI, cericMorpad.
70 Pewenue 3a0au c npogheccuonanbHoli HANPAIEHHOCMbIO

Tema 4.2 Copaepxanne yueOHOr0 MaTepHuaJia

OJeKTpOMarHUTHbIE

KONeOAHTS 71,72 KoneOatenbHblii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC

KoJe0aHus B HJIeaTbHOM KoJiebaTenbHOM KoHType. @opmyna TomcoHa.
CBs3b aMILTATY b 3apsiia KOHJIEHCaTopa
C aMIUTUTYAON CHIIBI TOKA B KOJIEOATEIIEHOM KOHTYPE.

3aKOoH COXpaHEHHUS SHEPIHH B HICAILHOM KOJIeOaTeIhHOM KOHTYpE.
3aTyxaromuye  JJICKTPOMAarHWTHBIE  KojeOaHws.  BeIHYXIeHHBIC
OJICKTPOMArduTHLIC KOHGGaHI/IH.
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[TepeMeHHbI TOK. MOIIHOCT MEPEMEHHOTO TOKA. AMIUIMTYAHOE U
IeiicTByIOlee 3HAYCHWE CHJIBl TOKAa M HANPSOKEHHS NPU Pa3IHIHON
(hopme 3aBHCHMOCTH TIEPEMEHHOTO TOKa OT BPEMEHH.
CunycoumanbHbIi TepeMeHHBIH TOK. Pesuctop, KoHAeHCaTOp U
KaTylika WHAYKTUBHOCTH B IIEMH CHHYCOHWJAIBHOTO I€PEMEHHOTO
Toka. Pe3oHaHc TOkOB. Pe3oHaHC HanpsKeHU.

WneaneHeiii  Tpancdopmarop. IlpousBoacTBo, mepemadya U
MOTPeOICHUE ANCKTPUICCKON SHEPTUY.

DKOJIOTHYECKHEe PUCKH TPH MIPOU3BOACTBE MeKTpodHeprun. Kyiprypa
HCIIOIB30BAHUS DIICKTPOIHEPTUHU B TIOBCETHEBHON KU3HU.
TexHuueckue  ycTpoicTBA U TEXHOJOTHYECKHUE  IPOLIECCHI:
JNIEKTPUYECKHA 3BOHOK, T€HEepaTop IEPEeMEHHOTO TOKa, IJIMHUHU
ANIEKTpoTepeaad.

73 Pewienue 3a0ay ¢ npogheccuoHanbHoii HANPAGIEHHOCHbIO

Tema 4.3
MexaHu4deckue u
3JE€KTPOMATrHUTHBIE
BOJIHBI.

Conep:xanue ydeOHOro MaTepuaJia

OK 01-09

74,75 MexaHuueckue BOJHBI, YCJIOBHS HMX pPacHpOCTpaHEHHUs.
Ilonepeunble u  mpojoiibHble  BonHbL — Ilepuon,  cKOpocTh
pacnpocTpaHeHHs M [UIMHA BOJIHBL. CBONMCTBA MEXaHHYECKHX BOJIH:
OTpa)KeHUE, MpeJoMIICHIE, HHTep(EPEHIHS U TUPPAKIIHSL.

3Byk. CkopocTh 3ByKa. ['poMKocTh 3ByKa. Bricota ToHa. TeMOp 3ByKa.
[ITymoBo€ 3arpsi3HEHUE OKpYXKArOIIEH Cpebl.

ONeKTPOMarHuTHBIE BOJHBI. Y CIOBUS M3ITyU€HHS 3JIEKTPOMAarHUTHBIX
BOJIH. B3auMHas opueHTalus BEKTOPOB E, B, 1 B 2JIEKTPOMArHUTHOM
BOJIHE.

CBoliCTBa 3JEKTPOMAarHWUTHBIX BOJIH: OTpPaXEHUE, IPEIOMIICHUE,
noJsipu3anyist, aTepdepeHust u tndpakuus.

[[Ixama >nEeKTPOMArHUTHBIX BOJH. lIpuMeHEHME >IEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY.

ITpuHIMIIBI paIMOCBSI3U U TeNEeBUAEHUA. Painonokanus.
DNeKTpOMarHuTHOE 3arpsA3HEHUE OKPYIKAIOIIEeH CPEIbI.

TexHuueckue  ycTpoiicTBa M TPAKTHUYECKOE  IPHUMEHEHHE:
My3bIKaJIbHbIE MHCTPYMEHTHI, pajap, pPaJuolpUEMHUK, TEIEBU30pP,
anteHHa, TtenedoH, CBU-nieub, ynbTpa3ByKoBas JHArHOCTHKA B
TEXHHUKE M MEAMIIMHE.

76,77 Pewienue 3a0au c npogheccuoHabHOl HANPABICHHOCHIBIO
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78 Konmponvuan paooma Ned

Tema 4.4 Ontuka

Conep:xanue yueOHOro MaTepuaJia

OK 01-09

79,80 IlpsimonuHeliHOE pacpoCTpaHEHHE CBETA B OAHOPOIHOM Cpene.
JIyu cBeta. ToueyHBI HCTOYHUK CBETA.

Otpaxenue cBeTa. 3akoHBl OTpaxkeHHs cBera. llocTpoeHue
n3o0pakeHn# B mIockoM 3epkaie. Chepruueckue 3epkana.
[Ipenomnenne cBera. 3aKOHBI TIPEIIOMJICHHSI CBeTa. AOCOIFOTHBIH
MoKa3aTenb npenomiieHus. OTHOCUTENBHBIN MTOKa3aTelb MPEITOMICHHS.
[locTOSHCTBO 4YacTOTBl CBeTa U COOTHOIIEHHWE JUIMH BOJIH IMIpH
MepexoJe MOHOXPOMATHYECKOTO CBETa 4epe3 paHully paslena ABYX
ONTHYECKUX CPEN.

Xon nmyuerr B mpusMme. Jlucnepcus cBera. CIOXHBIA cocTaB 0enoro
cBerta. LIBer.

Ilonnoe BHyTpeHHee oTpaxeHue. llpenenbHBIE Yroyn MOJHOTO
BHYTPEHHETO OTPaXKEHMUS.

CoOuparore M pacceuBaroniue JUH3bL. ToHKas JuH3a. DOKycHOe
paccrosiHue

W ONTHYECKas CHJia TOHKOW IJIMH3BI. 3aBHCHMOCTH (POKYCHOTO
pacCTOSHUSL TOHKOW C(EpUYeCKOW JIMH3BI OT ©€ TeoOMeTpUH |
OTHOCHTEJIFHOTO TIOKa3aTess MPETOMIICHHS.

®opMyIia TOHKOH JIMH3BL. Y BEIHUYEHUE, JABAEMOE JIUH3011.

Xoxa nyda, TPOMIEAIIErO JUH3Y TOJ IMPOWU3BOJBHBIM YIJIOM K €€
IJIaBHOM onThueckoit ocu. [TocTpoeHre n300pakeHUi TOUKH U OTpe3Ka
npsMoi B COOMparOIINX
Y pacceuBaroOlUX JMH3aX U UX CUCTEMAX.

Ontuueckne mpubOpel. Paspemratomias crnocobHocTs. [a3  kak
ONTHYECKAsl CUCTEMA.

[Ipenenbl pUMEHUMOCTU T€OMETPUUECKON ONTHKH.

BomaoBas ontuka. Matepdepenius ceera. KorepeHTHBIE HCTOYHUKH.
YcnoBuss ~ HAaOMIOAEHUS ~ MAaKCUMyMOB W MHHUMYMOB B
nHTep()EePEHIIMOHHONW KapTUHE OT JABYX KOTEPEHTHBIX HCTOYHUKOB.
[Ipumepsl  Kimaccuueckux HHTEPHEPEHIUOHHBIX — cxeM.Judpakius
ceeta. JludpakimonHas pemérka. YCIIOBUE HAOJIOACHHUS TJIaBHBIX
MaKCUMyMOB Ipd TaJCHUM MOHOXPOMATHYECKOIO0 CBETa Ha
TG PAKITHOHHYIO PEIIETKY.

ITonsipuszanus ceera.

TexHHYeCcKHe yCTPONCTBA M TEXHOJIOTHYECKUE MTPOLECCHl: OYKH, JYIa,
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nepuckor, (oToanmapar, MHKPOCKON, TPOCKIIMOHHBIA aIlapar,
MPOCBETJICHWE ONTHKH, BOJIOKOHHASs ONTHKA, AU(GPAKIHOHHASL
pemeéTKa.

81,82 IIpaxmuueckoe 3anamue Ilonyuenue uzobpadicenus 8 cucmeme
U3 NJIOCKO20 3ePKana U JUH3DL.

83,84 Ilpakxmuueckoe 3anamue llonyuenue uzobpadcenus 6 cucmeme
U3 NIOCK020 3epKajla U JUH3bL.

85,86 Pewienue 3a0au c npogheccuoHanbHoil HARPABICHHOCHIBIO

87 Konmponwvnas paboma Ne5

Pasnes 5 OcHOBBI clieNMAJILHONW TEOPHH OTHOCHTEIbHOCTH.

Tema 5.1 Ocuoprr | CONepKaHue y4e0HOro MaTepuasa OK 01-09
CIEHATbHOH 88,89 I'paHuUIBI TPUMEHUMOCTH KJIacCHYECKOW MeXaHUKH. [locTymare
Teopun CTHEeNUATLHON TEOPUH OTHOCUTEIHLHOCTH.
ornocurenbuocty | [IpocTpaHcTBeHHO-BpeMeHHOU uHTepBasl. [IpeoOpaszoBanus JlopeHia.
YcnoBue MIPUYINHHOCTH. OTHOCHUTEIHLHOCTE OAJHOBPECMECHHOCTH.
3ameieHue BpEMEHHU
W COKpAIlleHHUE JITHHBI. DHEPTHsI U UMITYJILC PEISITUBUCTCKON YacTHUIIBI.
CBsi3p Macchl C 3HEpPrued M UMIIYJIbCOM PEISTUBUCTCKON YacTHIIBIL.
OHeprus NoKosl.
TexHuueckue  yCTpOWCTBA W TEXHOJOTMYECKHE  MPOIECCHI:
CIIyTHMKOBBIE IPUEMHUKH, YCKOPUTEIH 3aPSKEHHBIX YaCTHUILL
90,91 Pewenue 3adau ¢ npogheccuonanvhoii HANPaGIEHHOCHIBIO
Pa3znen 6. KBantoBas ¢pusuka
Tema 6.1 Conep:kanue yued0HOT0 MaTepHasia OK 01-09
Kopnyckynspho-

BOJIHOBOH Ayalin3m

92,93,94,95 PaBHOBecHOE TEIJIOBOE  M3JIydeHUE  (HU3IIydeHHE
abcoroTHO u€pHOTo Tena). 3akoH cMmenienns Buna. ['mmoresa [lnanka
0 KBaHTax.

®doToHBI. DHEPIUs U UMITYJIbC (OTOHA.

®oroadpdexr. Ompbrtet  A.I'. CtonetoBa. 3akoHbl  (oTOd(dEKTa.
VYpaBuenne OitHmreliHa s ¢portordpderrta. «KpacHas rpaHHLIa»
dotorddexra.

JaBnenune cBera (B YaCTHOCTH, IaBJIEHWE CBeTa Ha abCONIOTHO
MOTJIONIAOIIYI0 U a0COJIOTHO OTPAKAIONIYI0 MOBEPXHOCTB). OTBITHI
I1.H. JleGenena.

BosiHoBbie cBoiicTBa uyactull. Bosubl jge bpoiinsa. [[nuHa BOJIHBI
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ne Bpoiis u pasmepsr o0nmacTy JOKATU3allUU JIBUKYIICHUCS YaCTHIIBL.
KopmyckynsapHo-BomHOBO#H ayanmu3m. Judpaknus 5>IEeKTPOHOB Ha
KpHUCTalIax.

Crieruguka U3MEpeHUui B MUKPOMHUDE. CooTHolleHus
HeonpenenéaHoctel I eizendepra.

TexHuueckue  ycTpoiicTBA M TEXHOJOTMYECKHME  IPOLECCHI:
CHEKTPOMETpP, (POTOIIEMEHT, (OTOAATUMK, TYHHEIBHBIH MHUKPOCKOII,
coJIHe4Has 6aTapesi, CBETOAUO/.

96,97 Pewienue 3a0au ¢ npogheccuonanvHoll HANPaeIeHHOCHIbIO

Tema 6.2 Ousnka
aToMma

Coaeprxanue yuedOHOro MaTepuasia

98,99 OmbITBI IO HCCIENOBAHHIO CTpoeHWs aroma. [lmaneraphas
Monens aroma Pesepdopaa.

[ocrynarer Bopa. M3nyuenne u noriomeHne GOTOHOB MPHU MEPEXoe
aToMa C OJHOTO YPOBHS SHEPTHH Ha APYTOM.

Bunsl cnexktpoB. CekTp ypOBHEM SHEPTUH aTOMa BOJIOPOAA.
CrioHTaHHOE ¥ BBIHY)KJICHHOE M3TyucHue cBeta. Jlazep.

TexHudeckue  ycTpoiicTBA M TEXHOJOTMYECKME  ITPOLIECCHI:
CIEKTPaJIbHBII aHaNIN3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBII KOMIBIOTEP.

OK 01-09

100,101 Pewsenue 3a0au c npogheccuonanbHoil HANPAGIEHHOCHbIO

Tema 6.3 Ousnka
ATOMHOTO siipa u
dJIEMEHTaPHBIX
YaCTHII

Copaepxanne yueOHOro MaTepHuajia

OK 01-09

102,103 Hyxknonnas monens sapa leiizenOepra—lBanenko. 3apsin
sinpa. MaccoBoe uuciio sipa. M3otonsl.

PagnoakTuBHOCTE. Anbda-pacnaa. ONEKTPOHHBIA M MO3UTPOHHEIH
Oera-pacniaa. ['aMMa-u3irydenue.

3aKoH paIMOaKTUBHOTO pacmaaa. PagnoakTHBHEIC H30TOIBI B IIPUPO/IE.
CBolicTBa HOHU3HUPYIOIIETO U3TyUeHUs. BausHue palnoakTUBHOCTH Ha
JKUBBIE Oprann3Mbl. EctecTBeHHbIH (hoH m3mydenus. JJosumerpust.
OHeprus CBsS3M HYKJIOHOB B sjpe. Sneprbie cuibl. Jledexkr macchr
anpa. SnepHble peakiuu. JleieHue u CUHTE3 SAep. SnepHbie peakTopsl.
[IpobneMbl yIpaBisIeMOr0 TEPMOSAEPHOTO CHHTE3a. JKOJIOTHUIECKUE
ACIEKTHI Pa3BUTHUS SAAECPHON SHEPTETUKH.

MeToapl perucTparyii U UCCIASAOBAHIS dJIEMEHTAPHBIX YACTHII.
DyHAaMEHTaJIbHbIE B3aUMOJIEUCTBUSA. bapuoHbl, ME3OHBI U JIEITOHBI.
[IpeacraBnenne o CrangaptHoi Mozenu. KBapk-TiirooHHasE MOJAENb
aJpOHOB.

Ousmka 3a npenenamu CrapmapTHoW Mozpenu. TEmHas martepus u
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TéMHas 3Heprus. EMMHCTBO (M3UYECKOM KapTHHBI MUPA.

TexHndyeckue yCTpONCTBA W TEXHOJIOTHMYECKHE MPOIECCHL: TO3UMETP,
kamepa BunbcoHa, sAEpHBIA peakTop, TEPMOSJAEPHBIN peakTop,
aTOMHast 6om0a,
MarHATHO-PE30HAHCHAs TOMOTpadus.

104,105 Pewternue 3a0au ¢ npogheccuonantbHol HANPAsIeHHOCHbIO

106 Koumponsnas paboma No6

Pa3znen 7 DiieMeHThI aCTPOHOMHH U ACTPOPU3HKH

Tema 7.1
DJIEMEHTBI
ACTPOHOMUHU U
acTpopU3NKH

Conep:xanue y4eOHOro MaTepuaJia

OK 01-09

107 Oransl pa3BUTHUA a4CTPOHOMUH. [Ipuknagxoe u
MHPOBO33pEHYECKOEe 3HaueHHe acTpOHOMHUHU. [IpMMEHHMOCTH 3aKOHOB
(m3uKH 1 00BACHEHHSI IPUPOJIHI KOCMUYIECKHX OOBEKTOB.

Mertoapl acTpOHOMUYECKUX HccaeaoBaHu. COBpEMEHHBIE ONITUYECKUE
TEJIECKOIIbI, PaJOTeIeCKONbI, BHEATMOC(EpHast aCTPOHOMHUSL.

Bun 38é3nH0r0 HebOa. Co3Be3aus, ApKUe 3BE3/bI, IUNIAHETHI, HX BUIUMOC
IBIDKCHHE.

ConHeyHas cuctema.

Comnre. ComneyHast akTUBHOCTE. Mctounuk sHeprun ContHIa u 3BE3I.
3BE3/pI, MX OCHOBHBIC XAPAKTEPUCTHKU. J[marpamma «CIeKTpaibHBII
KIIAaCC — CBETHUMOCTB». 3BE3IBI TJIABHOM TOCIEIOBATEILHOCTH.
3aBUCHUMOCTh «Macca — CBETHUMOCTBY» JJIsi 3BE3A  TJIaBHOM
mocJieZioBaTeNIbHOCTH. BHyTpeHnHee cTpoeHune 3BE31. CoBpeMeHHBIE
MPEJICTABICHUSI O MPOUCXOXKIeHUN u 3Boironuu ConHIa U 3BE3.
DTallel KU3HU 3BE3I.

Mneunsiit [TyTe — Hama [NamakTuka. [lonoxenue n aeuxenue CoiHila
B l'anaktuke. Tunel rajgaktuk. PaguoranakTuku U kBazapbl. UEpHble
IIBIPBI B SIAPaX TallaKTHK.

Bcenennas. Pacmmpenne Bceenmennoi. 3akon Xab60ma. PazGeranme
ranaktuk. Teopus bonbuioro B3peiBa. PennkToBoe usnyueHue.
Macmrabnas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnpie mpoOieMbl aCTPOHOMHH.

108 duddepeHuupoBaHHbIii 3a4eT

Bcero

108
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3. YCJIOBUSA PEAJIMBAIIUUA ITPOI'PAMMBI TIPEIMETA

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecedeHn 1o
Jis  peanmmsanuu  mporpammbl - npeamera  «Duszmkay uMeeTcs y4ueOHBIH KaOWHET U
nabopaTopust PU3UKH.
OobopynoBanune yueOHOro KabuHera:
— cTen] «Pu3nvecKue NOCTOSHHBIE);
- CTeH] «Y4eHBbIe - (PU3UKI»;
Texnuueckue cpeacTBa 00y4eHus:
- MYJIbTUMEUNHBIN IIPOEKTOD;
- HOYTOYK;
- 9KpaH;
- ayJIMOBU3YaJIbHBIE CPEACTBA — CXEMbl U PUCYHKH K JIEKLIMSIM B BUJE CJIANJ0B M AJIEKTPOHHBIX
MIPE3EHTAaLINIM;
OobopynoBanue adoparopum u pado4ux MecT J1a00paTOPUH:
- TabopaTopHoe 000pyI0BaAHUE;

3.2. YueOHO-MeTOAMYecKOe U MH(OPMAIIMOHHOE o0ecrieyeHne nmpeamMera

IlepeyeHb y4eOHBIX H3IAHMI
OcHOBHBIC HCTOYHHKH:
1. Msixumes I'.41. , Byxosues b.b. ®usnka 10 knace, Kmaccuueckuit kypc. ba3oBsiii u yrimyOneHHbIH
ypoBenb, M.: [Ipocenienue, 2021
2. Msxumes I'.51. , Byxosues b.b. @usuka 11 knace, Knaccudecknii kypc ba3zoBslit u yrimyOneHHBIH
yposenb M.: Ilpoceemienue, 2021
JonosiHuTE/IbHBbIE HCTOYHUKH:

1. JImumpuesa B.®. ®uzuka Ui npodeccuil M CHenUalbHOCTEH TEXHHYECKOTO MpOoQuIIs:
y4eOHHUK JJ11 00pa30BaTENIbHBIX YUPEKIEeHUN cpel. npod. oOpazoBanus . — M., 2014.
2. JImumpuesa B. @. dusuka qia npodeccuil U CrenuaTbHOCTEH TEeXHHYECKOro Mpoduis.

COopnuk 3ama4: yued. mocobue st 00pa3oBaTeNbHBIX YUPEXKICHUM cpell. mpod. oOpa3oBaHMs. —
M., 2014.
3. JImumpuesa B. @. ®usuka s mpodeccuil U CHenuagbHOCTEH TEXHMUYECKOro MPOQUIIs.
JlaGopaTopHbIi MpakTHKyM: yued. 1mocobus Uil ydpexJeHui cpen. mpod. obpazoBanus / B. @.
Hmutpuesa, A. B. Kopxkyes, O. B. Myprazuna. — M., 2015.
4. JImumpuesa B.®D., Bacunves JI.U. ®uzuka s npodeccuid U CrelnaibHOCTEN TEXHUYECKOTO
npodwmiiss. KoHTponbHble MaTepuaibl: yueOHOe mocobue st 00pa30BaTeNbHBIX YUPEXKIECHUH cpe.
npod. oopazosanus / B.D. imutpuena, JI.W. Bacunses. — M., 2014.
5. Tpoghumosa T.U., @Pupcos A.B. ®usuka ayis npodeccuii U CrenuarTbHOCTEH TEXHUYECKOTO U
€CTeCTBEHHO-HayuHoro npoduieit: CoopHuk 3agau. M. — 2013.
6. Tpogpumosa T.U., Pupcos A.B. ®uzuka 1yist npodeccuit U CerualbHOCTeH TEXHUYECKOTO U
€CTEeCTBEHHO-Hay4HOro npoduieit: Pemenus 3anau. M. — 2015.
7. Tpogumosa T.U., Pupcos A.B. ®usuka. CipaBounuk. M. — 2013.
8. JImumpuesa B.®d. ®duzuka ans npodeccHii M CHENHaIbHOCTEH TEXHHUYECKOro MpOQHIIs.
JlaGoparopHblil MpakTUKyM: ydyeOHOe mocobue sl 00pa30BaTelNbHBIX YUpPEXKACHUU cpell. mpod.
obpazoBanus / B.®. [imutpuena, A.B. Kopxyes, O.B. Myprazuna. — M., 2014.
9. JImumpuesa B.®. ®usuka misg npodeccuil M CHEUATBHOCTEH TEXHUYECKOTO MPOQHIIS.
COopHuK 3ama4: yuebHOE ocoOue a1 00pa30BaTENbHbBIX YUpEKACHUH cpell. nmpod. obpa3zoBaHus. —
M., 2014.
3.2. UudopmanuonHoe odecriedeHne 00yueHust

HNHTepHeT-pecypces! -
wwwe.fcior.edu.ru (®enepabHbIil HEHTP HHPOPMAITHOHHO-00Pa30BaATEIBEHBIX PECYPCOB).
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http://www.fcior.edu.ru/

www.dic.academic.ru (Axkagemuk. CJ0Bapy U SHIIUKIONECINN ).

WWW.St-books.ru (Jlyurras yueOHas tuteparypa).

www.alleng.ru/edu/phys.htm (O6pa3oBatenbHbie pecypchl MHTepHEeTa - Du3HKa).
https//fiz.1september.ru ((YuebHO-MeTOoMYeCKas ra3eTa «DU3UKay).
www.college.ru/fizika (IToarotoska k EI'D).

JIeMOHCTpaluy U SKCIIEPUMEHT

Jlemoncmpayuu

Amnasiorossie 1 U(GPOBBIE U3MEPUTENILHBIE IPUOOPHI, KOMITBIOTEPHBIE TATYNKH.

Llemoncmpayuu

Mopenb cucteMbl OTCUETA, WILTIOCTPALAS KHHEMAaTUYECKUX XAPAKTEPUCTHUK JBUKECHUS.

[TpeoOpazoBanue ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habumonenune nBmxeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.

HamnpaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Jlemoncmpayuu

SIBiieHne MHEpLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYOIINX TEJl.

BTtopoii 3akon HerotoHa.

N3mepenue cuil.

CrnosxeHue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMariuu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOIBEME U NTAJCHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBecHs TBEPAOTo Tena. Busl paBHOBECHS.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

[Tepexon moTeHIIMAIBHON PHEPTUH B KHHETUUYECKYIO M OOpaTHO.

Llemoncmpayuu

OnbIThl, J1OKa3bIBAIOLIME JHCKPETHOE CTpPOEHHE BemecTBa, (oTtorpaguu  MOJIEKYI
OpPraHMYECKUX COECTUHEHUM.

OnbIThI 10 AUPPY3UH KUIKOCTEH U Ta30B.

Mopenb GpOyHOBCKOTO JIBHYKEHUS.

Mogens onbrta HITepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHS.

Monenb, WuTIOCTpUpYIOLIas MPUPOIy AaBJICHUS ra3a Ha CTEHKH COCyaa.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATBHOTO ra3a, U30MpPOIIECChI.

Llemoncmpayuu

M3MeHeHNne BHYTpEHHEW HEpPruu Tesa MpH COBEPIIEHUH PaOOThI: BBLIET MPOOKU U3 OYTHIIKU
MoJ JEWCTBHEM CXKaTOro BO3[yXa, HarpeBaHue 3¢dupa B JaTyHHOU TpyOKe MyTEM TpEHUS
(BuICOIEMOHCTpAITHS ).

W3MeHeHne BHYTpEHHEHN dHEepruu (TeMIepaTypsl) Tela Ipy TEIUIoNepe1ade.

OmnbIT 10 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu nmapoBoii TypOUHBI, IBUTATENS] BHYTPEHHETO CTOPaHUsl, PEaKTUBHOI'O JABUTATEs.
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Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CniocoObl U3MepeHus BIKHOCTH.

Habmroienue HarpeBaHus U MJIaBICHUS KPUCTAIIMUYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTalIOB.

Jlemoncmpayuu

VYCeTpoicTBO M MPUHITUIT JAEHCTBUS SJIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allMTA.

JW3neKTpUKY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCHUMOCTb JIEKTPOEMKOCTH IJIOCKOTO KOHJAEHCATOpa OT IUIOWIAAN IUIACTUH, PACCTOSHUS
MEXIY HUMH U TU3JICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATopa.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKCHHUS.

3aBUCUMOCTh  COINPOTHBJICHUS [WJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, ITUIOLIATH
MONEPEYHOI0 CEYEHUSI U MaTepHaa.

CmenanHoe CoOeIMHEHUE TPOBOJHUKOB.

IIpssmMoe wu3MepeHue HIIEKTPOIABHKYILEH cuibl. KopoTkoe 3aMblkaHME TIajgbBaHHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET 0 CONPOTUBIICHUSI.

3aBUCUMOCTD COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIMMOCTB 37EKTPOJIUTOB.

HckpoBo# pa3psa v IPOBOAMMOCTh BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JTUOJIA.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHYKIIMA MarHUTHOTO TIOJIA.

B3auMozeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD D3JEKTPOABMKYIIEH CHUJIbI MHIYKIUU OT CKOPOCTH H3MEHEHHS MarHUTHOTO
MOTOKaA.

SIBrieHME CAaMOMHIYKIIUH.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTeNbHONW cHCTEMBbI (TPY)KMHHBIH WM MaTeMaTHYeCKH
MasITHHK).

HabGnronenue 3atyxaromnmx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

HabGmronenue pe3onanca.

CB0OOHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.
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OcmumnorpaMmbl — (3aBUCUMOCTH  CHJIBI  TOKa W HAmpsDKEHUS OT  BPEMEHM) Ul
3IIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc mnpu nocnenoBaTENbHOM COEAMHEHMM PE3UCTOpA, KaTyIIKH HMHIYKTUBHOCTU U
KOHJICHCATOPA.

Monenb TUHUY 3IIEKTPOIIepe1adH.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE MOMEPEYHBIX U MPOJIOIHHBIX BOJIH.

KoneoG:mromieecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue orpaskeHus: U NpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Habmroienue cBsi3u rpPOMKOCTH 3BYKA U BBICOTHI TOHA C aMIUIUTYIOM U 4aCTOTOM KOJIeOaHHA.

HccnenoBaHue CBOMCTB AEKTPOMArHUTHBIX BOJH: OTpa)K€HHE, MPETOMIICHUE, MOJsIpU3alus,
T paKIus, HHTePPEPEHITUS.

Jlemoncmpayuu

[IpsiMonuHeHOE pacmpocTpaHeHue, OTpaKeHHe W MperoMyeHue cBeta. OnTudeckue
PUOOPHI.

[TostHOE BHYTpeHHEe oTpakeHrne. MoJienb CBETOBO1a.

HccnenoBanue cBONCTB N300pakeHU B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOTa.

Hab6nronenue naTepdEepeHITNN CBETA.

Habmonenue nudpaknuu cera.

Habmronenue qucniepcuu certa.

[TonydyeHue criekTpa ¢ HOMOIIBIO IPU3MBI.

[Tony4yeHue criekTpa ¢ HOMOLIBIO AU(PPAKIIMOHHON PEIIETKH.

Habmronenne nonsipusanuu cBera.

Jlemoncmpayuu

®oTod(deKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHEro GpoTtoad¢exra.

Cseroauo.

Conneunas Oarapes.

Llemoncmpayuu

Monens onsita Pesepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbIX CeKTPOB U3JTy4EHUSI.

Jlazep.

Jlemoncmpayuu

Cu€TYrK HOHU3HUPYIONIUX YACTHII.
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4 KOHTPOJIb 1 OLHEHKA PE3YJBbBTATOB OCBOEHUS IPE/IMETA

KOHTpOJIB N OLCHKaA PpE3YJIbTaTOB OCBOCHHA IPECAMETA OCYIHICCTBIIACTCA IIPEIOAAaBATCIIEM B
nponecce MpoBCACHUA IMPAKTUYCCKUX BaHHTHﬁ, TCCTUPOBAHM:, @ TAKIKC BBIIIOJHCHHUC 06y‘IaIOH_[I/IMI/ICSI

VHJMBHUYQJIbHBIX 33JJaHUM, IPOCKTOB, UCCICIOBAaHU.

Pe3ysabTarsl 00yyeHus

Kpurtepun onenkn

MeToabl OIEHKH

MPOBOAUTH HAOIIOIEHUS,
IUTAHUPOBATH U BBITIONHSATH
9KCIIEPUMEHTHI, BBIIBUTATh
TUTIOTE3bI M CTPOUTH MOJICIIH,
MPUMEHSThH [TOJIy4E€HHBIC
3HAHUS 110 PUBHKE IS
00BSICHEHUS Pa3HOOOPa3HBIX
bu3HYEeCKUX SBJICHUN U
CBOICTB BEIIECTB;

«5» 90-100%
«4» 65-89%
«3» 36-64%

«2» menee 36%

@pPOHTAIBHBIN ONIPOC

IMMPAKTUYCCKU HUCII0JIb30BATh
(1)I/ISI/IIIGCKI/IC 3HAaHUAA,
OLCHUBATb JOCTOBCPHOCTDH

«5» 90-100%
«4» 65-89%
«3» 36-64%

JlaGopaTopHas u npakTUueckas
pabora

€CTECTBEHHOHAYYHOU «2» meHee 36%
uHpOpMannu;
HUCII0b30BaTh «5» 90-100% Pemrenue 3amau

pUOOpEeTEHHbIE 3HAHUS U
YMEHHUSI JIJIsl pEIIeHUS
MPAKTHUYECKHX 337124
MOBCEHEBHOM KU3HU,
obecrneueHnst 6€30MaCHOCTH
COOCTBEHHOM JKU3HH,
paIMOHAILHOTO
MPUPOIOTIONB30BAHUS U
OXPaHBI OKPYKAOIIECH CPEBI.

«4» 65-89%
«3» 36-64%
«2» MeHee 36%

OIINChIBATh U

«5» 90-100%

JlaGopaTopHas U mpakTHYECKast

OOBSICHATH (PU3UIECKUE «4» 65-89% pabota
SIBJIEHUS U CBOWMCTBA TE: «3» 36-64%
CBOICTBA r'a30B, JKUIKOCTENH U «2» menee 36%
TBEPJIBIX TEIT,

NEKTPOMAarHUTHYIO «5» 90-100% TectupoBanue
WH/IYKITNIO, PACTIPOCTPaHEHHE «4» 65-89%
9JIEKTPOMAarHUTHBIX BOJIH; «3» 36-64%

«2» meHee 36%

BOJIHOBEIE CBOIICTBA «5» 90-100% TectupoBanue
CBETa; U3IIyYEHUE U «4» 65-89%
MOTJIOLIEHUE CBETA ATOMOM; «3» 36-64%
dororddexr; «2» menee 36%

OTJIMYATh THIIOTE3EI OT «5» 90-100% TectupoBanwue

Hay4YHBIX TE€OPUIL;

«4» 65-89%
«3» 36-64%
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«2» meHee 36%

J€J1aTh BBIBOJbI HA
OCHOBC 3KCIICPUMCHTAJILHBIX
JaHHBIX,

«5» 90-100%
«4» 65-89%
«3» 36-64%

«2» menee 36%

JlaGopaTopHas ¥ mpaKTHYECKas
paborta

IPUBOAUTH IPUMEPBHI,
MIOKA3bIBAIOLIHE, YTO:
HaOJII0IEHUS U SKCIIEPUMEHT
SIBJISIFOTCS OCHOBOM IS
BBIJIBU)KECHUS TUIIOTE3 U
TEOPHi1, I03BOJIAIOT IIPOBEPUTH
UCTUHHOCTb TEOPETUYECKUX
BBIBOZIOB; (PM3UYECKAst TEOPHSI
JIa€T BO3MOXHOCTb OOBSCHSTh
U3BECTHBIE SIBJIICHUS TPUPOIbI
U Hay4yHble (aKThl,
IIPEJICKA3bIBATD €IIIE
HEHU3BECTHBIC SIBJICHUS;

«5» 90-100%
«4» 65-89%
«3» 36-64%

«2» menee 36%

I/IH,Z[I/IBI/II[yaJ'IBHBIe ITPOCKThI U
MHWHH UCCIICOOBaHUA

IIPUBOJUTh  NPUMEPHI
IIPaKTUYECKOTO

«5» 90-100%
«4» 65-89%

Pemenue 3amau

WCIIOJIb30BAHMS  (PU3HUYECKHX «3» 36-64% Tecruposanue
3HAHUK: 3aKOHOB MEXAaHHKH, «2» meHee 36%
TEPMOIUHAMUKHU "
ANEKTPOTMHAMUKA B
JHEPreTHKE;

pa3IUYHBIX BUIOB «5» 90-100% TectupoBanue
AJIEKTPOMArHUTHBIX «4» 65-89%

U3JIy4eHUH  [UI1  pa3BUTHUA
paguo M TEICKOMMYHHUKALMM,
KBaHTOBOMU bu3uKu B
CO3JIaHuN AIEPHOU
JHEPIeTUKH, JIA3EPOB;

«3» 36-64%
«2» MeHee 36%

I/IH,Z[I/IBI/IILyaJ'IBHBIe IMPOCKTHI U
MHWHH UCCIICOOBAHUA

BOCIIpMHUMATb W Ha OCHOBC
MOJTy4YEHHBIX 3HaHUH
CaMOCTOSITETFHO ~ OIICHWUBATh
UH(GOPMAIIHIO, COIEPKAIIYIOCS
B COOOIIIEHUAX CMU,
WnTtepnere, HAy4YHO-
MOMMYJIAPHBIX CTAThAX.
MIPUMEHSITh
IMMOJIYYCHHBIC 3HAHUS JIA
peneHns GU3NYecKHX 3a/1ay;
OTIPENIeNATh XapaKTep
¢du3ugeckoro mnporecca no
rpaduky, Tabnune, Gopmyne*;

«5» 90-100%

«4» 65-89%

«3» 36-64%
«2» menee 36%

NuauBuayanbHbIE TPOEKTHI U
MHUHU UCCIIEIOBAHUS

Pemenue 3amau

U3MEPATh  pAl  (PU3NIECKUX
BEJINYMH, MpEACTaBIISAA
pe3yJibTaThl ~ U3MEPEHHUN ¢
YYETOM UX MOTPEIIHOCTEM.

«5» 90-100%
«4» 65-89%
«3» 36-64%

«2» menee 36%

JlaGopaTopHasi 1 mpaKTHYeCKast
pabota
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