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PabGouass mporpamma yueGHOoro mpeamera dPusmka paszpaborana Ha ocHoBe DenepanbHOrO
rOCYJapCTBEHHOTO 00pPa30BaTEeIbHOTO CTaHAApTa IO CIEHUAIBHOCTH CPEeIHEro MpogecCHOHAIHLHOIO
obpazoBanust  23.02.02 ABromMoOmWIe- U  TPAaKTOPOCTPOSHHH,  YTBEPXKICHHOTO IPUKa30M
Munnpocsenienust Poccun Ne 634 ot 29.07. 2022 (3apeructpupoBano B Muntocte Poccun 31.08.2022
Ne 69866) , ¢ yauetom DenepanbHOro rocy1apcTBEHHOT0 00pa30BaTEIFHOTO CTaHIapTa CPEIHEr0 0OIIEeTro
oOpaszoBanusi, yrBepxkaeHHOro [Ipukazom MunoOpuayku Poccun ot 17.05.2012 Ne 413 u henepanbHoii
o0pa3oBaTeNbHOW  TPOTrpaMMBbl  CpeAHero oOlmiero  oOpa3oBaHMs, yTBepkAeHHOH [Ipuxazom

Munuctepcta [IpocBemenust Poccuiickoit @enepanuu ot 18 mast 2023r. Ne 317

Oprannzanus-paspadoTymk:
Cankr-IlerepOyprckoe rocyaapcTBeHHOE OOKETHOE MpodecCHOHATbHOE 00pa30BaTEeIbHOE YUPEXKICHUE
«Akanemus npoMbliieHHbIX TexHomorui» (CI16 IBIIOY «AIIT»)

Pa3paboTrunkmu:
Kopab6nesa E.N., - npenogaBarens CI16 IBIIOY «AIIT»

PabGouass mporpamma paccMOTpeHa  y4eOHOW IMKJIOBOM KOMHCCHEH E€CTECTBCHHOHAYYHBIX H
0011e00pa30BaTEIbHBIX TUCIUTIIHH

Pabouas mporpamMma COOTBETCTBYET TPEOOBAHHSIM K COJIEPIKAHHIO, CTPYKTYpPE, 0HOPMIICHUIO.
[Tporoxon Ne 10 ot 06 utonst 2023 r

[Ipencenarens y4eOHON HUKIOBOM KOMHCCHU €CTECTBEHHOHAYUYHBIX W 00ILICO0pa30BaTEIbHBIX
TUCTIATLTAH

E.A. PaxaeBa

[Tporpamma onobpena Ha 3acenanuu Ilegarorndeckoro coera OY 1 peKOMEHI0BaHa K MCIIOJIb30BAaHHUIO B
y4eOHOM Iporiecce.

ITpotokon Ne 1 ot 28 aBrycra 2023r.



COJEPKAHUE

OBIIAS XAPAKTEPUCTUKA PABOYEN INPOTPAMMBI YUEBHOI'O MPEJMETA

CTPYKTYPA U COJAEPKAHUE PABOYEN NPOTPAMMBI YYUEBHOI'O IPEJIMETA

YCJIOBUS PEAJN3AIIMA PABOYEM ITPOT'PAMMBI YYEBHOI'O IIPEJMETA

KOHTPOJIb 1 OLIEHKA PE3YJIBTATOB OCBOEHHS YYEBHOI'O ITPE/IMETA



1. HOACHUTEJBHAA 3AIIUCKA

1.1. Mecto o6meo0pa3oBatenbHOro npeamera ®u3nka B CTPYKTYype OCHOBHOH NMpogecCHOHAIBHOM
o0pa3oBaTe/IbHOM NPOrPaMMBbI:

VYuebublii mpeamer «Pu3nkay SBIsSETCS 005S3aTENbHON YacThio 0011e00pa30BaTEeNIbHOTO IIMKJIA OCHOBHOM
obpazoBarenbHOl Tporpammsbl B cooTBeTcTBHH ¢ PI'OC CIIO 1o cnenuaabHOCTH .

®dusnka Kak Hayka o HanOojee o0IIMX 3aKOHAX HMPUPOJBL, BHICTYIAs B KaueCTBE Y4€OHOTO MpeaMeTa, BHOCUT
CYIIECTBEHHBI BKJIQJ B CHCTeMy 3HaHHMH 00 okpyxatomeM Mmupe. Kypc ¢U3HKH - cHCTEMOOOpPa3yrOIIUH st
€CTECTBEHHO-HAYYHBIX Y4E€OHBIX IPEAMETOB, IOCKOIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOLIECCOB U SIBJICHUI,
n3yyaeMbIX XHMHUEH, Ouonorueil, ¢usnveckoil reorpaguerd W actpoHomuel. Mcmonb3oBaHMe W aKTHBHOE
npuMeHeHne (U3MYeCKUX 3HaHUHM ONpeneNseT XapakTep M pPa3BHTHE pPa3sHOOOpPa3HBIX TEXHONOTWH B cdepe
9HEPrEeTHKH, TPAHCIIOPTA, OCBOCHUSI KOCMOCA, TIOIY4YEHHs HOBBIX MAaTE€PHAJIOB C 3aJaHHBIMU CBOWCTBAMH M IPYTHX.
W3zyuenne Gpu3nKy BHOCUT OCHOBHOH BK/IaJ B (HOPMUPOBAHUE €CTECTBEHHO-HAYYHOH KapTHUHBI MUpa 00y4Jaromuxcs, B
(hopMHpOBaHUE YMEHUI MPUMEHATH HAYYHBIA METO]] MO3HAHUS TIPH BHIMOJIHEHUH UMU Y4eOHBIX UCCIIEIOBAHUH.

1.2. Heaun u niiaHupyemble pe3yJibTaThl 0CBOEHHS MpeIMeTa:
1.2.1. Hesu u 3aga4mn:

Cooepocanue npoepammuvl yyebHozo npeomema " Quszuxa" HanpasieHo Ha OocmudiceHue CledyIouux
ueneii:
e  ®dopMUpOBaHME UHTEPECA U CTPEMIICHHS O0yUYaIOUUXCS K HAYYHOMY U3yYEHUIO IPUPOJIbI, pa3BUTHE
WX UHTEJIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN;
e Pa3BuTue mpeacTaBIeHUIl 0 HAYYHOM METOZE IMO3HAHUS M (POPMHPOBAHHE HCCIIEIOBATENHCKOTO
OTHOIICHHUS K OKPYKAIOIIUM SIBICHUSM;
e  ®dopMHPOBaHHE HAYYHOT'O MHPOBO33PEHHS KAaK pe3yJIbTaTa M3YUYCHHS] OCHOB CTPOCHHUS MATCPUU U
(byHIaMeHTAIbHBIX 3aKOHOB (DM3UKH;
e  ®dopMupoBaHHE YMEHUU OOBSCHSITH SBICHHUS C HMCIIOIH30BAaHHEM (U3MUSCKUX 3HAHWA M HAyYHBIX
JI0Ka3aTeNbCTB;
e ®dopMupOoBaHHME TIPEACTABICHUNH O POMM (U3MKH IS Pa3BUTHS JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHH.

JlocTikeHne 3THUX Lienell oOecreuynBaeTcsl pelleHHeM CIeAYIOIUX 3aJad B Ipolecce M3ydeHHs Kypca
(U3KUKHN Ha YpPOBHE CPEAHEro 00111ero o0pa3oBaHus:

e [lpuobpereHue cucrteMbl 3HaHHA 00 OOIMIMX (PUIUYECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIOUAsi MEXaHUKY, MOJICKYJSIPHYIO (HU3UKY, JJIEKTPOAMHAMUKY, KBAHTOBYIO (U3UKY M DIIEMEHTHI
acTpopU3UKH;

o @dopMHpOBAHUE YMEHHI MPUMEHATH TEOPETUUECKUE 3HAHUS I OOBSICHEHUS (PU3MUYECKUX SBICHUIN
B MIPUPOJIE U ISl IPUHATUS MPAKTUUECKUX PEUICHUH B TOBCEIHEBHOM KU3HU;

e (OcBoeHHE CITOCOOOB PEIICHUs PA3UYHBIX 3a7a4 C SIBHO 3aJaHHOW (DU3WYECKON MOJenblo, 3a1ad,
MOJIPa3yMEBAIOIINX CAMOCTOSITEIbHOE CO3/1aHUe (PU3MUECKOW MOJEIH, COOTBETCTBYIOIIEH YCIOBUSAM
3a/1a4u;

e JloHumanue (QU3NYECKMX OCHOB W TNPUHIUIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U

TCXHOJIOTHYCCKUX ITPOUCCCOB, UX BJIIMAHUS HA OKPYIKAIOIIYIO CPCOAY,
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e OpmmameHue METOJAMU  CAMOCTOSITENIBHOTO  IUIAHHPOBAHUS W TPOBEACHHUS  (U3HUECKUX
HKCIIEPUMEHTOB, aHAIN3a U MHTEpIpeTalun WH(OOPMALIUU, OMPEESIEHUsI JOCTOBEPHOCTH MOTYy4YEHHOTO
pe3yInbTarta;

e Co3gaHue yCIOBUM JUIsi Pa3BUTHS YMEHUW IPOEKTHO-MCCIEIOBATEIbCKON, TBOPYECKOM
NEeATEIbHOCTH.

B pesynomame oceoenus npeomema obyuarowuiics N0JKeH 3HATH:

* CMBICT TMOHATHH: (U3MYecKoe SsBIIEHWE, THUIOTE3a, 3aKOH, TEOPHs, BEIIECTBO, B3aMMOJICHCTBUE,
3JICKTPOMArHUTHOE T10JIe, BOJIHA, (POTOH, aTOM, aTOMHOE S,IPO, HOHU3UPYIOIINE U3ITYICHHS;

* CMBbICH (DPU3MUYECKUX BEJIWYHMH: CKOPOCTh, YCKOPEHHE, Macca, CHJa, MUMIYJbC, paboTa, MeXxaHHYecKas
SHEprus, BHYTPEHHsS SHeprus, aOCONIOTHAas TeMIeparypa, CpeaHssl KHHETHYeCKas OSHEprusl YacTHUIl
BEIIECTBA, KOJIMYECTBO TEIJIOTHI, JIEMEHTAPHbIN 2JIEKTPUUECKUN 3apsiy;

* CMBICI (PU3MYECKHX 3aKOHOB KJIACCHUYECKON MEXaHWKH, BCEMHUPHOTO TATOTEHUS, COXPAHEHHUS DHEPTHH,
UMITYJIbCA U DJIEKTPUUECKOT0 3apsiia, TEPMOJAUHAMUKH, SIEKTPOMArHuTHOM MHAYKIMH, (oTodhdeKTa;

* BKJIJ] POCCUICKHX M 3apyOEKHBIX YUCHBIX, OKa3aBIINX HAHMOOJIbINEE BIUSHIE HA pa3BUTHE (PU3HKH;
B pesynomame oceoenus npeomema o6yuarouuiics 10J1KeH yMeTh:

* IPOBOJIUTH HAOJIIO/ICHUS, IUIAHUPOBATh U BBIIIOJIHATH SKCIICPUMEHTHI,

* BBIJIBUIAaTh I'MIIOTE3bI U CTPOUTH MOJEIH;

* IPUMEHATH MOJYUYEHHbIEC 3HAHUS MO (U3UKE I OOBSICHEHHs Pa3HOOOpa3HbIX (PU3UUYECKUX SIBICHUN U
CBOWCTB BEILECTB;

* IPAKTUYECKHU UCIOJIb30BATh (PU3NUECKUE 3HAHUS;
* OIICHUBATH JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOH HH(OpMAIIHH;

¢ HCIIOJIB30BAaTh HpI/I06p€T€HHI>Ie SHAHUA W YMCHHA I PCIICHHA NPAKTHYCCKUX 3ajjay HOBCGILHGBHOﬁ
KHU3HU, o0ecrieueHns: 0€30MacHOCTH COOCTBEHHON KHU3HU, PAllMOHATILHOTO MPUPOIOTIONH30BAHUS U OXPaHbI
OKpY>Karollen Cpeibl;

* ONUCHIBATh U OOBSICHITH (DU3MUECKHE SBICHUS U CBOICTBA Tel (CBOICTBA ra3oB, KUIKOCTEH U TBEPIBIX
TEN), AIEKTPOMArHUTHYIO HMHIYKIIMIO, PaclpOCTPaHEHUE DJICKTPOMArHUTHBIX BOJIH, BOJHOBBIE CBOWCTBA
CBETa, U3IIy4YeHHUE U MOTJIOIIEeHNEe CBETa aTOMOM, (hoTod(DPexT;

¢ OTJIMYATh TUIIOTE3bI OT HAYYHBIX TeOpHﬁ;
¢ ACJIaTh BBIBOJAbI HA OCHOBE OKCIICPUMCHTAJIbHBIX JaHHBIX]

* INPpUBOAWUTH IMPHUMEPHI, IMOKA3bIBAOIIHUE, YTO Ha6J'IIOI[CHI/I5[ N OKCIICPUMCHT, ABJIAIOLNIUECA OCHOBOM JUIA
BBIIBMOKCHUS THIIOTC3 U TCOpHﬁ, IMMO3BOJIAKOT MPOBEPHUTb HCTUHHOCTb TCOPETUYCCKUX BLIBOAOB, UYTO
(1)I/I3I/I‘I€CKa$I TCOpHA HAa€T BO3MOXKHOCTDH OOBSACHATh W3BECTHHIC SIBICHHUS npupoaAbl U HAYYHBIC (baKTI)I,
MMpEACKA3bIBATh €€ HCU3BCCTHLIC SIBJICHUS,

* MPUBOJIUTH MPUMEPHl MPAKTUUYECKOrO MCIOJb30BaHMUs (U3MYECKUX 3HAHUN: 3aKOHOB MEXAaHUKH,
TEPMOAVHAMUKHU U 3JIEKTPOJAUHAMUKHU B DHEPIETUKE; PA3IIUYHBIX BUOB MIEKTPOMArHUTHBIX U3JIy4CHUH IS
pa3BUTHA PaIMO U TEIEKOMMYHHUKAIUN, KBAaHTOBOW (DM3UKHU B CO3JIaHUU SIIEPHON SHEPTETHKH, JIa3€pPOB;

* BOCIPUHUMAaThb M Ha OCHOBE IIOJIYYEHHBIX 3HAHMM CaMOCTOATENbHO OIEHMBATh WH(OPMAIHIO,
cozepaairytocs B coobmenusx CMU, MHTepHeTe, HaydHO-TIONYJISIPHBIX CTAaThsIX.

* IPUMCHATH MOJTYUYCHHBIC 3HAHUWA IJI PCIICHUA (1)I/I3I/I'-IeCKI/IX 3aaa4,

* OIpEeNeNsATh XapakTep (u3Mueckoro mnpouecca mno rpapuky, Ttabuuue, Qopmyse; H3MEpATb P
(bu3NYeCKUX BETUYMH, IPEJCTABIIASA PE3yIbTaThl U3MEPEHUN C YIETOM UX MOTPELIHOCTEH.
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1.2.2. IlnanupyemMble pe3yJbTaThbl 0CBOCHHS y4eOHOro npeamera B coorsercTeun ¢ PI'OC CI10
1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHue npeagmMeT uMeeT Npu (HOPMUPOBAHUU U PA3BUTHH OOLIMX KOMITETCHLIMII:

OK 02. OcymiecTBisTh MOKMCK, aHAIU3 U HHTEPIIPETAIINIO HH(OPMAIIH, HEOOXOIUMOM /17151 BBITIOJTHEHUS
3a7a4 mpoQecCHOHATILHOM eI TeIIbHOCTH;

OK 04. PaGoTtaTh B KOJJICKTHBE U KOMaHJe, 3PPEKTUBHO B3aUMOICHCTBOBATD C KOJUIETaMH,
PYKOBOJICTBOM, KIIHEHTaMU;

OK 07. CozneiicTBOBaTh COXPAaHEHHIO OKPYIKAIOIIEH cpebl, pecypcocOepekenunto, 3hHEeKTHBHO
JEeHCTBOBATh B UPE3BbIYAIHBIX CUTYAIIUsAX;

OK 09. Ncnonp3oBath HHPOPMALMOHHBIE TEXHOJIOTHH B MPO(ECCHOHATBHOMN 1eATEIbHOCTH;

B pamkax mnporpammbel yd4eOHOro mpeamera OOy4arouMMHCs oOcBauBaloTcs Ju4yHOcTHBIe (JIP),
Metarnpeametneie (MP) u mnpeamernsie pesynbTaThl 0a3zoBoro ypoBHs (IIP6) B coorBercTBUU C
tpeboBanusimu OI'OC cpennero o0uiero oopa3oBaHus.

JlnuHoCTHBIE pe3yabTaThl OCBOCHUS yueOHOTO npeamMera "dusuka" H0HKHBI OTpaXKaTh TOTOBHOCTh U
CHOCOOHOCTh O0yYarommxcs PYyKOBOACTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEW MO3UIUEH IJMYHOCTH,
CHCTEMOW IICHHOCTHBIX OpHUEHTAlW{, IO3UTHBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIUX
TPaAULIMOHHBIM IIEHHOCTSIM POCCHICKOr0o 0OIeCTBa, pacCHIMpEHUE >KU3HEHHOTO OIbITa M OIbITa
JESTEIbHOCTH B IPOLECCE peajn3allid OCHOBHBIX HAIIPaBJICHHI BOCIUTATENbHOM JESATENbHOCTH, B TOM
YyCclie B YaCTH:

1) rpaxx1aHCKOTrO BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UIMH 00YYaIOIIerocss Kak akTUBHOTO M OTBETCTBEHHOT'O YJIeHA
POCCHIICKOT0 00I11eCTBA;

MPUHITHE TPAIUIIUOHHBIX 00IEUYeTIOBEUECKUX TYMAHUCTUUECKUX U IEMOKPATUYECKUX 1IEHHOCTEHH;

TOTOBHOCTb BECTU COBMECTHYIO JESTEIbHOCTh B MHTEPECAaX IPa’KJaHCKOro OOIIECTBa, y4acTBOBATh B
camMOympaBleHUH B 00pa30BaTeIbHON OpraHU3aIiy;

YMEHHME B3aUMOJICHCTBOBATh C COI[MAJIbHBIMU MHCTUTYTaMHU B COOTBETCTBUU C MX (YHKIUSAMU U
Ha3Ha4YCHHEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM EATENbHOCTH;

2) maTpUOTHUYECKOTO BOCTTUTAHHUS:

c(OpMHPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TaTPHOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KEHUSAM DPOCCHUICKHUX YYEHBIX B
o0nacTu (PU3UKHU U TEXHHKE;

3) IyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHHUS;

CHOCOOHOCTh OLEHMBATh CHUTYallUI0 W NPUHUMATh OCO3HAHHbBIE pPEIICHHs, OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEILHOCTH YYE€HOI'O;

0CO3HaHME JIMYHOTO BKJIaJia B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 5CTETUYECKOTO BOCIIUTAHMUS:

HCTETUYECKOE OTHOILIEHHE K MUPY, BKIIIOYAst SCTETUKY Hay4YHOT'O TBOPUECTBA, IPUCYILET0 (PU3NIECKOM
HayKe;

5) TpyZ1OBOTO BOCIIUTAHUS:

UHTEpEC K pa3IuyHbIM cdepaM MpodeccHOHANbHON JAeATEeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
(GU3MKOM M TEXHUKOH, YyMEHHE COBEpILIaTh OCO3HAHHBIM BHIOOp Oymymiei npodeccuu U peaan30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPa30BaHUIO B 00JIACTH (PU3UKU HA MPOTSHKEHUH
BCEH KHU3HU,

6) DKOJIOTUYECKOTO BOCIIUTAHUS:



c(OpPMUPOBAHHOCTH JKOJOTHYECKON KYIbTYphI, OCO3HAHHE TI00ATHHOTO XapaKTepa IKOJIOTHUECKUX
npo0em;

IJIJAHUPOBAHUE M OCYLIECTBIICHUE JCHUCTBUM B OKPYKAIOLIEH CpENe Ha OCHOBE 3HAHUA LEJEH
YCTOWYHBOTO Pa3BUTHUS YEJIOBEUECTBA;

Pacummmpenue onbiTa JesSTEIBHOCTH 3KOJIOTMUECKON HANPaBICHHOCTH HA OCHOBE UMEIOIIMXCS 3HAHUI
1o Gpu3MKe;

7) IEHHOCTU HAY4YHOI'O IIO3HAHMSL:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
¢bu3nveckoil HayKw;

OCO3HAHME IIEHHOCTH HAay4YHOH JeSTeNIbHOCTH, TOTOBHOCTh B TMpolecce u3ydyeHUs (HU3UKU
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENIBCKYIO NEATEIbHOCTh UHINBUYaIbHO U B TPYIIIIE.

115.8.2. B mporecce AOCTHIKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMbI MO (U3UKE IS
YPOBHSI CpeHEero oouiero oopa3zoBaHusl y 00y4yaromuXcsi COBEPIICHCTBYETCS SMOIIMOHATBHBIA HHTEIJICKT,
Mpeoiaralouii copMUpPOBAHHOCTE:

CaMOCO3HaHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE SMOLIMOHAIBHOE COCTOSHUE, BHJIEThH
HaIpaBJICHUs Pa3BUTHS COOCTBEHHON AMOLIMOHANIbHOM cpephl, ObITH yBEpEHHBIM B cele;

CaMOpETyJIMpPOBaHMs, BKIIOYAIOIIEIO0 CAMOKOHTPOJb, YMEHUE NMPUHUMATh OTBETCTBEHHOCTH 33 CBOE
MOBE/ICHNE, CIIOCOOHOCTh aJanTHPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSAM M MPOSBISATH TMOKOCTH, OBITH
OTKPBITHIM HOBOMY;

BHYTpEHHEIl MOTHBAllM{, BKIIOYAIONIEH CTpeMIIeHHE K JOCTHIKEHHIO IEJId U YyCIeXy, ONTHUMH3M,
WHUIIMATUBHOCTH, YMEHUE JACHCTBOBATh, UCXO/I U3 CBOMX BO3MOKHOCTEH;

SMIIATHH, BKIIIOYAIOLIEH CITOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE APYTUX, YUUTHIBATH €TI0
MIPU OCYIIECTBIICHUH OOIICHHUS, CTIOCOOHOCTh K COUYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTPAUBATh OTHOILIEHHUS C IPYTHUMH JIIOJIbMU,
3a00THTBCS, IPOSBIISATH HHTEPEC U Pa3pemiaTh KOHPIUKTHL.

MertanpeamMeTHble pe3yabTaThl 0CBOEHHS IPOrPpaMMbl CpeHero 001ero 00pa3oBaHus J0IAKHBI
O0TPaXKaTh:

OBi1ajieHHe YHUBEPCAJIbLHBIMHU MO3HABATEIbHBIMHU A€ CTBUSIMM:

1) 6a3oBbI€ JIOTHYECKUE ACHCTBUSA:

CaMOCTOSITENIbHO (JOPMYITUPOBATH U aKTyaJIU3UPOBATH MPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

OTIPENIETISATh eI JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PaCCMaTPUBAEMbIX (PHU3NYECKUX SBIICHUSX;

pa3zpabarbiBaTh IUIAaH pEHIEHHS MNpPOOJEMBbl C YYETOM aHaliu3a HUMEIOIIMXCS MaTepHalbHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJHTATOB IIEJSIM, OIICHUBATH
PHUCKH MOCIEACTBUMN AESATENbHOCTH;

KOOPJMHUPOBATH U BBIMIOJIHATH PadOTy B YCIOBUSAX PEATbHOTO, BUPTYaTbHOTO U KOMOMHUPOBAHHOTO
B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BBIE UCCIIEIOBATENLCKUE JCHCTBHUS:

BIIAJICTh HAYYHON TEPMHUHOJOTHUEH, KIIFOUEBBIMU MOHATUSIMH B METOJIaMU (PU3UIECKON HAYKH;

BJIQJIETh HaBBIKAMU Y4eOHO-HMCCIEIOBATENIbCKOW U TMPOEKTHOW JEesATeNbHOCTH B 00nacTh (PU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSATEIbHOMY IOMCKY METOJOB pelIeHHs 3afady (PU3NYECKOTro
coJiepKaHusl, IPUMEHEHUIO Pa3JIMYHBIX METO/I0B [TO3HAHMS;

BJIQJIETh BUJAMH JIEATENbHOCTH [0 TMOJYYEHUIO HOBOTO 3HAHUA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUI0 M IPUMEHEHHUIO B PA3IMUHBIX YUEOHBIX CUTYAIUAX, B TOM YHCJE TIPU CO3JIaHUU YUECOHBIX
MIPOEKTOB B 00JacT (HU3MKHY;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJlM3UpOBaTh 3aJlayy, BbIJBUTaTh THUIOTE3y €€
perieHusi, HaXxOAuTh apTryMEHTBI ISl JIOKAa3aTeIbCTBA CBOWX YTBEPXKICHWUM, 3a/laBaTh IMapaMeTphl W
KPUTEpPUU PELICHHUS;

aHAJM3UPOBATh TIOYYEHHBIE B XOJI€ PEIICHHS 3aJadd PE3yJbTaThl, KPUTUYECKH OIEHUBATh HX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBHSX;
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CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTENbHON AESTEIBHOCTH, B TOM YHCIIE MIPH
W3y4eHun (HU3UKH,

JIaBaTh OLIEHKY HOBBIM CHTYallUsSM, OLEHHBATh IPUOOPETEHHBIN OMBIT;

YMETb NIEPEHOCUTH 3HaHUS MO (PU3HMKE B IPAKTUUYECKYIO 00JIaCTh KU3HEACSITEbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEJAMETHBIX 00acTei;

BBIIBUTaTh HOBBIE UJIEH, MPeJlaraTb OPUTHHANbHBIE MTOAXOAbl U PEIICHHUS;

CTaBHUThH POOJIEMBI U 33]]a4H, JOMYCKAIOIIUE aJIbTEPHATUBHBIC PELICHHUS.

3) paborta c uHbopMaIUei:

BJIAJICTh HABBIKAMH IIOJIy4eHUS HHPOpPMAUU (U3NYECKOTO COACPIKAHUS U3 HMCTOYHMKOB PA3HBIX
TUIIOB, CAMOCTOSATEIBHO OCYIIECTBISATh MOUCK, aHAIN3, CUCTEMATH3alUI0 U UHTEPIPETalnio HH(OpMauu
Pa3NUYHBIX BUAOB U (POPM NPEICTABICHUS;

OLICHUBATh JOCTOBEPHOCTH MH(OPMALIHH;

UCTOJIb30BaTh CPEACTBA HWH(POPMALMOHHBIX W KOMMYHUKALMOHHBIX TEXHOJOTHA B peIICHUH
KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX U OPTaHU3ALIMOHHBIX 3a7au ¢ cOONI0IeHHEeM TpeOOBaHUIl 3PrOHOMHUKH,
TEXHUKA O€30MacHOCTH, THTUEHBI, PECypcocOepekeHHs, TMPaBOBBIX W ATHUYECKHMX HOPM, HOPM
nH(pOpMaMOHHOM 0€30MMacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UYECKOTO COJEPKAHHWS B Pa3IUYHBIX (QopMarax ¢ Y4eTOM Ha3zHAUYCHUS
nH(OpPMALIUY U 1IeNIeBOI ayAUTOPHUH, BEIOUpAs ONTUMANIBbHYIO (hOpMY MPECTABICHUS U BU3YAIU3AIINH.

OgjaieHHe YHHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J1€CTBUAMM:

1) obmeHue:

OCYIIECTBIISITH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHO IESATEIHHOCTH,

pacro3HaBaTh NPEANOCHUTKA KOH(MIUKTHBIX CUTYAIl U CMATYATh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3bIKOBBIX CPEJ/ICTB.

2) coBMeCTHas JeSTEIbHOCTb:

MOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAUBUAYAJIbLHON pabOTHI;

BBIOUpATh TEMATHKY U METOJIbI COBMECTHBIX JACHCTBHIA C y4eTOM OOIIMX MHTEPECOB M BO3ZMOXKHOCTEH
Ka)KJI0r0 WIEHAa KOJIJIEKTUBA;

NPUHUMATD IEJIM COBMECTHOM JEeSATENIbHOCTH, OPraHU30BBIBATH M KOOPJAUHUPOBATH JIEHCTBUS 1O €€
JOCTUKEHHIO: COCTABJIATD IUIaH JIEUCTBUM, paclpeaessaTh pojid C yYETOM MHEHHMM y4aCTHUKOB, 00CYX/1aTh
pe3yNbTaThl COBMECTHON PabOTHI;

OLICHMBAaTh KaueCTBO CBOEr0 BKJIAJa M KaX/J0ro y4YyaCTHHMKAa KOMaHAbl B OOMIMH pe3ynbTar o
pa3paboTaHHBIM KPUTEPHUSIM;

npeJiaraTb HOBbIE MTPOEKTHI, OLIEHUBATh UAEH C MO3ULIMU HOBU3HBI, OPUTHHAIHOCTH, MPAKTUYECKOU
3HAYUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPAaTErMUeCKOe TIOBEJEHUE B Ppa3IMYHBIX CHUTyalUsIX, HPOSBIATh
TBOPUYECTBO U BOOOpaKeHUE, ObITh NMHUITUATUBHBIM.

Osi1aieHHe YHUBEPCAJbHBIMHU PeryIsTHBHBIMH 1eHCTBUSIMU:

1) camoopraHu3zanus:

CaMOCTOSITENIbHO OCYLIECTBIISITh MTO3HABATENIbHYIO JI€ATEIbHOCTh B 00JIaCTH (PU3UKU M aCTPOHOMMUH,
BBISIBJISITH MPOOJIEMBI, CTABUTh U (DOPMYIUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIbHO COCTaBJISATh IJIAaH PEIIEHUs PAacUYeTHhIX M Ka4eCTBEHHBIX 3ajiay, IJaH BHIIOJHEHUS
MPAKTUYECKON pabOThI C yUETOM UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BOZMOKHOCTEH U MpeNOYTeHNH];

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacuupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATh €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIICHHE;

OIICHUBATh MTPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTh (HOPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIMH B 00J1aCTH (PU3MKH, TOCTOSHHO MOBBIILIATH
CBO 00pa3oBaTeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb!

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEILHOCTh, OLIEHUBATh COOTBETCTBUE
PE3yJIbTAaTOB LIETSAM;

BIIQJICTh HABBIKAMHU TI03HABATENbLHOM pediIeKkcuu Kak OCO3HAHUS COBEPIIAEMBIX JEHCTBUN W
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MBICIMTEIBHBIX POIIECCOB, X PE3YIHTaTOB U OCHOBAHUH;
HCTIONIb30BATh MIPUEMBI PEQIICKCHH ISl OLIEHKH CUTYalllH, BEIOOpA BEPHOTO PEIICHHUS;
OLIGHUBATh PHCKH U CBOEBPEMEHHO IPUHUMATD PEUICHUS 110 UX CHIXKEHUIO;
NPUHUMATh MOTHUBBI M aPT'YMEHTBI IPYTUX IPHU aHAU3E PE3YIbTaTOB JIESTEIbHOCTH.
3) npunsTHE CE0S U APYTUX:
NpUHUMATH ce0sl, TOHUMask CBOM HEAOCTATKH U JIOCTOWHCTBA;
NPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX [P aHAJIU3E PE3yJIbTAaTOB JAEATEIbHOCTH;
NPU3HABATh CBOE IIPABO U MPABO JIPYTUX Ha OLIHOKY.

IIpenmeTHble pe3yjbTaThl OCBOEHHsI NMporpamMmbl no ¢usuke. B mpoumecce u3ydeHusi Kypca
(pu3ukH 00yyarOIMiicss HAYYUTCH:

1. JIEMOHCTPHPOBATh Ha MPHMEPax POk M MECTO (U3UKHA B (OPMHPOBAHUH COBPEMEHHON HAyYHOH KapTHHBI MHpa, B
Pa3BUTHH COBPEMCHHOM TEXHUKHU M TEXHOJOTHIA, B MPAKTHYCCKON NEATSILHOCTH JIFOICH;
2. YYUTHIBATh TPAHUIBI MPUMCHCHUS W3YYCHHBIX (DU3MYCCKHX MOJICINCi: MaTepuaNbHas TOYKA, WHEPIHUANbHAS CHCTEMa
oTcyera, aOCONIOTHO TBEpPJOC TEJO, WJCATbHBIN ra3, MOJEIU CTPOCHHS TIa30B, JKUIAKOCTCH W TBEPABIX TEJ, TOYCUHBIN
JNEKTPUYCCKUI 3apsii PU pElIeHUH GU3NICCKUX 3a/1aY;
3. pacmo3HaBaTh (BU3HUCCKUE SBICHUSA (MPOIECChI) M OOBACHATH HUX HA OCHOBE 3aKOHOB MEXAHUKH, MOJICKYJISIPHO-
KAHETHYECKOH TEOpUH CTPOSHHS BeMIeCTBA M JJICKTPOJMHAMUKH: pPaBHOMEPHOE M PAaBHOYCKOPEHHOE TPSMOJIHWHEHHOE
IBIDKEHUE, CBOOOMHOE TaJIeHHE Tell, NBIKCHHE 10 OKPYXKHOCTH, MHEPIWS, B3auMmojeicTeue ten, auddysus, OpoyHOBCKOe
IBIDKEHUE, CTPOCHHE JXKHUAKOCTEH W TBEpIBIX TN, W3MEHEHHE o0beMa Tell NIPH HarpeBaHUH (OXJAXICHHH), TEIUIOBOE
paBHOBecHe, HCIAapeHUe, KOHICHCANUs, MIaBlIeHIe, KPUCTAIUIA3AIUs, KATICHHIEe, BIAYKHOCTh BO3IyXa, MOBHIIICHUE TAaBICHUS
ras3a IIpH ero HarpeBaHUH B 3aKPHITOM COCYE, CBA3b MEXY IapaMeTpaMH COCTOSHHS T'a3a B U30IPOIECCax, dICKTPU3AIHS TEI,
B3aUMOJECICTBUE 3aps/I0B;
4. OIUCHIBATh MEXaHUYECKOE ABHKEHHE, UCIIONB3Ys (pU3NUYecKue BETMYHHBI: KOOPIUHATA, MIyTh, IEPEMELICHUE, CKOPOCTb,
YCKOpPCHHE, Macca Tela, CHJIa, UMITYJIbC Tesla, KHHETUYCeCKas SHEpPrHsi, MOTCHIHAIbHAs HEPTHs, MEXaHWdecKas padoTa,
MEXaHUYECKasik MOMIHOCTb, IIPpHU OIIMCAHUHN TIPABUJIBHO TPAKTOBATh (1)I/I3I/I‘IeCKHﬁ CMBICTT HCIHOJIB3YEMbIX BCJIMYMH, HX
0003HaUCHHUS M €IMHULIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLIME JAaHHYIO (PU3NUECKYIO BEJTMYHHY C JPYTMMH BEIHYHMHAMU;
5. OTHCHIBATh M3YYCHHBIC TEIUIOBBIC CBOMCTBA TEN W TEIUIOBBIC SBIICHUS, MCIIONB3YS (pU3MUYECKUE BEIMYHUHBL JTAaBIICHHC
rasa, TeMIlepaTypa, CpeHAS KHHETHYCeCKas SHEPTHUs XAaOTHYECKOTO IBIDKEHUS MOJEKYJ, CPEIHEKBAaIpaTUIHAS CKOPOCTH
MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPCHHSSA YHEPTUs, paboTa raza, Ko3QQHUIHUCHT MMOJIE3HOTO NEHCTBUS TEIIOBOTO ABUTATEIIS,
MY OTIMCAHWU MPABUIIEHO TPAKTOBATh (PU3MYCCKHUN CMBICI MCTIONB3YEMbBIX BEIHMYMH, UX 0003HAUYCHUS W CIWHUIBI, HAXOIUThH
(hopMyIIBI, CBA3BIBAIOIINE TaHHYIO0 (GU3NIECKYIO BETUUNHY C IPYTUMHU BEITUINHAMI,
6. OTIMCHIBATh M3yUEHHBIC OJICKTPUYECKHE CBOWCTBA BEIIECTBA W DIJIEKTPUYECKHE SBICHUS (MPOIECCHI), HCTIOIB3YS
(u3nUecKre BEIMYUHBL: JJICKTPUYCCKUNA 3apsijl, SJICKTPUUYSCKOE TM0JIC, HANPsHKEHHOCTh IIOJs, IMOTEHIHAN, pPa3HOCTh
MOTCHIMAJIOB, TIPU OIIMCAHUHW MPAaBUIBHO TPAKTOBATH (bI/ISI/I‘-IeCKI/II‘/'I CMBICJI HUCIIOJB3YEMBIX BEJIWYWUH, HX O603Ha‘leHI/I)I n
€MHUIIBI; YKa3bIBaTh (DOPMYJIBI, CBSI3BIBAIOIINE JaHHYIO (PHU3NYECKYIO BEIMUYHHY C IPYTHMHU BETHYNHAMY;
7. aHAIM3MPOBaTh (PU3MUECKHE MPOLIECCHl U SIBJICHUS, MCHONB3Ys (M3MYECKUE 3aKOHBI M MPUHIMUIIBI: 32KOH BCEMUPHOTO
tarotenus, I, II u Il 3axonsl HeloTOHA, 3aKOH COXpaHEHMs] MEXaHUYECKON IHEPTHH, 3aKOH COXPaHEHUs] UMITYJIbCa, PUHIIMII
CYTIEPIIO3UIINH CHJI, IPUHITUI PABHOMIPABUS HMHEPLIUANBEHBIX CHCTEM OTCYETa, MOJICKYISIPHO-KHHETHICCKYIO TEOPHIO CTPOCHHS
BEIIECTBA, Ta30BBIC 3aKOHEI, CBA3b CPENHEH KHHETHYECKOH SHEPTHH TEIUIOBOTO MABIDKEHHS MOJIEKYNI C aOCOMOTHOM
TEMIIepaTypoi, TEpBBI 3aKOH TEPMOAMHAMUKH, 3aKOH COXPAaHCHHS DSJCKTPHUYECKOTo 3apsjma, 3akoH KymoHa, mpu sTOoM
pa3nn4ate CJIOBECHYIO (OPMYITHUPOBKY 3aKOHA, €ro MAaTeMaTHYECKOE BBIPAXKCHHE W YCIOBHA (TPaHUIBI, OOJIACTH)
MMPUMEHUMOCTU,
8. OOBSICHAT OCHOBHBIE NPHUHIMIIEI ACHCTBUS MAIIWH, MPUOOPOB M TEXHHUUECKUX YCTPOMCTB; pa3auyaTh YCIOBHS HX
0€30I1aCHOTO UCIOIb30BAHMUS B MIOBCEIHCBHOMN JKU3HU;
9. BBIMIOJHATH JOKCIICPUMEHTHI 10 HCCICIOBAHUIO q)I/I3I/I‘-IeCKI/IX SIBIICHUH U IPpOIECCOB C HCIIOJIB30BAHUEM IMPAMBIX H
KOCBEHHBIX H3MEpEHWH, Tpu 3ToM (HOpMYIHpOBaTh NpoOieMy/3afady W THUIOTE3y Y4eOHOro JKCIepHMEHTa, coOuparth
YCTaHOBKY U3 IPEIJI0KESHHOTO 000pyI0BaHUS, POBOIUTH OIBIT H ()OPMYITHPOBATEH BHIBOJIEL,
10.  ocymiecTBISATH MpPSMbIE U KOCBEHHBIC M3MEpeHHS (DU3MYCCKHX BEIUYUH, MPH 3TOM BBIOMPATh ONTHUMAIBHBINA CIIOCO0
U3MEPEHUS U UCIIOJIF30BATh U3BECTHBIC METO/IBI OLICHKH ITOTPEITHOCTEH U3MEPEHUIA;
11.  wccnenoBaTh 3aBUCHUMOCTH MEXIY (U3UYECKHMH BEIMYMHAMH C HCIOJB30BAHHUEM MPSMBIX HU3MEPEHUH, MPH 3TOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DPMKCHPOBATH PE3YNIbTAThl IMOJYYCHHOW 3aBUCHUMOCTH (PM3WYECKHX BEIUYUH B BHUIC TaOIHI[ U
Fpa(pI/IKOB, J€JIaTh BBIBOJBI IO PE3YyJIbTaTaM UCCIICJOBAaHUA,
12.  cobmromath mpaBmiia 0€30MaCHOTO TPYAA IMPHU MPOBEACHUH MCCIICIOBAHUN B paMKax y4eOHOIro 3KCIEPUMEHTa, Y4eOHO-

9



UCCIIEZIOBATEIbCKOW M TPOEKTHOM JEATeNIbHOCTH C HCIHOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1abOpaTOpPHOTO
00opymoBaHus;

13.  pemaTs pacuyeTHBIC 331a4y C SBHO 3aJaHHOW (pU3MUECKOH MOJEIBIO, UCTIONB3Ys (PM3NUSCKUE 3aKOHBI U NMPUHIMIBI, Ha
OCHOBE aHajJW3a YCIOBHUS 3aJa4d BBIOUpATh (H3HYECKYI0 MOJIENb, BBIICIATh (U3MUYECKHE BENUYUHBI U (HOPMYIIHL,
HEe0oOXOAMMBIE JUTS €€ PELICHH s, IPOBOJHUTH PACUETHl M OLICHHBATh PEaIbHOCTD MOTyYSHHOTO 3HaYeHUS (GPU3HUECCKOM BEJIMYHMHB;
14.  pemaTh Ka4eCTBEHHBIC 3aa41: BEICTPAUBATh JIOTHUSCKH HEMPOTHBOPEUMBYIO LETIOUYKY PACCYKACHUH C HCTIOIb30BaHHEM
M3y4YEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (PU3NUECKUX SBIICHUI;

15.  wucmonp3oBaTh NpPH  pPEHICHHH YYEOHBIX 337a4 COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTHHM JUIS IIOHMCKa,
CTPYKTYPHPOBAHUS, HMHTEPIPETAlMU M TPEJICTABICHUS Y4eOHOW W HayYHO-TOMYJSpHOH HWH(OpPMAalUH, MOIYYCHHOW u3
Pa3NuYHBIX HICTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATh NOJIydaeMyro HH(opMaluio;

16.  npUBOAMTH NPUMEPHI BKIAAa POCCHICKUX U 3apYOEKHBIX YUCHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE IPOIECCOB
OKPY’KaloLIero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHif;

17.  wcmonb30BaTh TEOPETHUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM XM3HHM i oOecrieueHHMs O€30IacHOCTH IIPH
o0pamnieHHu ¢ MpudOpaMM ¥ TEXHUYECKUMHU YCTPOHCTBAMH, UL COXPAHCHUS 3J0POBbS U COOJIIONEHUS HOPM IKOJIOIHYECKOTO
HOBEICHHS B OKpYXKalolel cpexe;

18.  pabotaThb B rpynme ¢ BBINOJHCHHEM Pa3IMYHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH PadOTy TIPYIIIbL, PalHOHAILHO
pacrpenenats OO0s3aHHOCTH W IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, OLEHMBATh BKJIAJl KaXIOro M3
YYaCTHHUKOB I'PYIIIB B PELICHUE PACCMaTPUBAEMON MPOOIIEMBL;

19.  nemoHCTpHpOBaTh Ha IPUMEPAX POJib U MeCTO (HU3MKH B (OPMUPOBAHMH COBPEMEHHOI Hay4YHOW KapTHHBI MHpPa, B
Ppa3BUTHUHA COBpeMeHHOﬁ TCXHHUKHU U TeXHOJ’IOFHﬁ, B HpaKTPI‘IeCKOfI JACATCIIBHOCTHU HIOI[eﬁ, HEJIOCTHOCTh U €AUHCTBO (I)I/ISI/I‘ICCKOﬁ
KapTHUHBI MUpa;

20.  y4YuTBHIBaTH TPaHHULBl NPHMEHEHHS M3YYCHHBIX (M3MYECKHX MOJCJCH: TOYCHYHBIH 3JICKTPUYECKUHA 3apsii, JIyd CBETa,
TOYEYHBIH MCTOYHHK CBETA, ACePHAs MOJENb aTOMa, HYKJIOHHAS! MOJIeb aTOMHOTO SIpa IPH PEICHHH (pHU3NUecKuX 3a1ay;

21.  pacno3HaBaTh (pU3MUYECKUE SBICHHUS (IPOLECCH) H OOBSCHATh X Ha OCHOBE 3aKOHOB 3JICKTPOJMHAMHKH M KBAaHTOBON
(GU3MKH: INEKTPUYECKas HPOBOAUMOCTb, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JACHCTBHSA TOKa, B3aUMOJICHCTBHUE
MarHiuTOB, JJICKTPOMATHUTHAs WHIYKUHWS, NCHCTBHE MAarHUTHOTO IOJS HA HPOBOJHUK C TOKOM M JBMIKYIUMHCS 3apsj,
JJNIEKTPOMArHUTHBIE KOJICOAHWsS M BOJIHBI, TPSIMOJMHEHHOE paclpoCTpaHEHHWE CBETa, OTpPaKEHHE, MpeJOMIICHHUE,
uHTEepepeHIrs, TGPAKIKI U MOJIIPHU3ALHUA CBETa, TUCIIEPCHs CBETa, (poTodnekTprucckuil addekt (horoaddekr), cBeToBOC
JIaBJICHUE, BOSHUKHOBEHHE JIMHEIYaTOro CIeKTpa aroMa BOAOPO/ia, ECTECTBEHHAS U HCKYCCTBEHHAs PaMOAKTUBHOCTS;

22. OIMMCbIBATH U3YYCHHBIC CBOMCTBA BCIIIECTBA (BHeKTpI/I’-IeCKI/Ie, MAarumMTHBIC, ONTHYCCKUE, DJICKTPHUUCCKYIO MTPOBOANMOCTDH
Pa3IMYHBIX CPE) U DIEKTPOMArHUTHBIC SIBJICHUS (IIPOLIECCHI), UCTIONB3Ys (PU3MYECKUE BEIMUUHBL: JIEKTPUYECKHUN 3apsl, cuiia
TOKA, JIEKTPHUYECKOES HAIPSHKCHUE, HIEKTPHIECKOE CONPOTUBIICHUE, PA3HOCTh MOTEHIIMANIOB, 3JIEKTPOABIKYIIAs CHila, paboTa
TOKAa, MHIYKLHUS MarHUTHOrO MHoJisi, cwia Amnepa, cwia JIopeHla, MHIYKTUBHOCTD KaTYIIKH, YHEPIHs DICKTPUYECKOrO U
MarHUTHOTO ITOJIeH, MePUOJ U YacToTa KoyiebaHui B KoyiebaTeIbHOM KOHTYpE, 3aps U CHJIa TOKA B IPOLECCE TAPMOHHYECKHX
JJIEKTPOMATHUTHBIX KOJIeOaHUH, (POKYCHOE PACCTOSHHME M ONTHYECKas CHJa JIMH3BI, IPH OMUCAHWH NPAaBHIBHO TPAKTOBATH
(U3MYECKHI CMBICT HCIIONb3YEMBIX BEJIMYMH, X OO0O3HAYCHHS M COUHUIBI, YKa3blBaTh (HOPMYJIBI, CBS3BIBAIONIME JAHHYIO
(I)I/I3I/I'-IeCKyIO BCJIMYMHY C APYTUMHU BECIIMYUHAMU,

23 OIMMCBbIBATH U3YUYCHHBLIC KBAHTOBLIC ABJICHHUA W TMPOUECCHI, HCIIOJIb3Yys (bHSPI‘IeCKI/Ie BCJIMYUHBI: CKOpOCTH
QJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U 4aCTOTa CBE€TA, SHECPTUA U UMITYJIBC (bOTOHa, nepuoJ nojrypacrajia, SHCPTusd CBA3U
ATOMHBIX AA€p, IMPU OIMMUCAHUM NPABUIBHO TPAKTOBATH (1)H31/I‘ICCKI/II‘/’I CMBICJT HUCTIOJIB3YEMBIX BCIIMYHH, UX 0003HaYeHNs U
C€ANHUIBI, YKa3bIBaTh q)OpMyJ'H)I, CBA3BIBAOMIUE JAHHYIO ¢)H3qu01<ylo BCJIMYMHY C APYTUMH BCIIMYUHAMU, BBIYUCIIATH 3HAYCHUEC
(HU3UYECKOil BETMYHHBI;

24.  aHanM3MpOBATh (PU3MYECKUE MPOLECCHl U SBICHHUS, UCHIONB3Ys (U3MUECKUE 3aKOHBI U MPUHLMIBL: 3aKOH OMa, 3aKOHEI
HOCJICZIOBATENIFHOTO W MApaUIeIbHOTO COCJAMHEHMS IPOBOJHHMKOB, 3akoH JDxoyis-JleHma, 3aKoH SIIEKTPOMArHHTHOM
WHIYKLUWY, 3aKOH MPSMOJIMHEHHOr0 paclpOCTPaHEHHs CBETa, 3aKOHBl OTPAKCHMS CBETa, 3aKOHBI IPEJOMJICHHS CBETa,
ypaBHeHHe ODHIITEHHa s PoToddderTa, 3aKOH COXpPaHEHHs IHEPIHH, 3aKOH COXPAaHEHUsI MMILYJIbCa, 3aKOH COXpaHEHHMs
JNEKTPUYECKOT0 3apsi/ia, 3aKOH COXPAHEHHUs] MaCCOBOTO YHMCIIa, MOCTYJIAThl bopa, 3aKoH pajinoaKTHBHOTO pacnaja, MpH STOM
pa3iuyarh CIOBECHYIO (OPMYJIHPOBKY 3aKOHA, €ro MareMaTHYeCKOe BbIpaKEHHE U YCJIOBUS (TpaHMIBl, 0O0JIACTH)
MMPUMEHNUMOCTH,

25.  ompenessTh HanpaBlieHHE BEKTOpA WHIYKIIMK MAarHUTHOT'O OJIsl IPOBO/IHUKA C TOKOM, CHJIbI AMIiepa U cuiibl JlopeHia;
26.  CTpOUTD U ONHKCHIBATh H300paKeHUE, CO3/[ABAEMOE TUIOCKUM 3epKaliOM, TOHKOW JIMH30i1;

27.  BBHINOJHATH 3KCHEPUMEHTHI 10 HCCIEIOBAaHHMIO (DU3MUECKUX SBICHHH M IPOIECCOB C HCIOJIB30BAHUEM MPSMBIX U
KOCBEHHBIX HM3MEPEHHH: IpH 3TOM (QOPMYIMpOBaTh NpoOieMy/3ajady M THUIOTe3y y4eOHOro SKCIEepHMEHTa, coOupaTh
YCTaHOBKY 3 NPEIOKEHHOT0 000pYyA0BaHNUS, TPOBOIUTD OIIBIT U JOPMYIIMPOBATH BHIBOIBI;

28.  ocymIecTBIISITH IPSMBbIE U KOCBEHHBIE M3MEPEHHs (M3MUECKHX BEJIWYMH, IPU 3TOM BHIOMpAaTh ONTHMANBHBIA CIIOCOO
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M3MEPEHUS U HCIIOJIb30BaTh U3BECTHBIE METO/IbI OLICHKH MTOTPEITHOCTEH N3MEPEHHH;

29.  wHcclenoBaTh 3aBUCUMOCTH (DM3MYECKHX BEIMYHMH C HCIIONB30BAaHHEM HPSMBIX W3MEPEHHMIL: IIPU 3TOM KOHCTPYHPOBATbH
YCTaHOBKY, (DMKCHPOBAThH PE3YJIbTATHI MMOJTYYSHHOH 3aBUCHMOCTH (PM3MUYECKUX BEIMYMH B BHAE TAaOIHI M IpaduKoB, IenaTh
BBIBOJIBI 110 Pe3yJIbTaTaM HUCCIICIOBAHNS;

30.  coOmonate mpaBmiTa 6€30MacCHOTO TPyAa IpU MPOBEACHUN MCCIECIOBAHUN B paMKax y4eOHOTO KCIIepHMEHTa, yaeOHO-
UCCIICIOBATEIbCKOH M MPOEKTHOW JESTENBbHOCTH C HCIOJb30BAHHEM H3MEPUTENBHBIX YCTPOWCTB M J1a00paTOpPHOTo
000pyI0BaHUS;

31. pemarh pacuyeTHbIEC 33/1a4d C SBHO 3aJaHHON (pU3MYECKOH MOJEIbI0, HCHONB3Ys (PU3NUECKHE 3aKOHBI M TPHHIUIIEL, Ha
OCHOBE aHajM3a YCIOBUS 3a7add BbIOMpATh (U3MYECKYI0 MOJENb, BBIACIATh (U3NUECKHE BEIMYMHBI U (OpMYIBI,
HEOoOXOMMBIE IS €€ PELICHUs], IPOBOAUTD PAacUeThl U OLIEHUBATh PEATbHOCTH MOJTYUYEHHOTO 3HaYeHUS (PU3NUECK O BEIINUNHBI,
32.  pemath Ka4eCTBEHHbBIE 3a]a4M: BEICTPANBATh JJOT'MYECKH HEIIPOTUBOPEUMBYIO LIETIOUKY PACCYKACHHUI C HCIOJIb30BAHUEM
U3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH M pU3NUECKUX SIBJICHHH;

33.  ucmomp30BaTh IPH PEHNICHWM YYEeOHBIX 3agad COBpPEMEHHBIE HMH()OPMAIMOHHBIE TEXHOJOTHH [UIS IIOHMCKa,
CTPYKTYpPHPOBAHHS, HHTEPIPETAUWN W NPEICTaBICHHA y4eOHOH M HayYHO-TIOMYJIAPHOH WH(OpMAanMu, NONTyYeHHOH U3
Pa3IMYHBIX HCTOYHUKOB, KDHTHYECKH aHAIM3HPOBATH HOJIy4aeMyt0 HHPOPMAILIHIO;

34.  OODBSCHATH NMPHUHIUIBI ISHCTBHSA MAIIWH, PHOOPOB M TEXHWYECKHX YCTPOHCTB, paszimyaTh YCIOBHA MX 0€301IacHOTO
MCIIOJIb30BaHMs B TIOBCEHEBHOM KU3HH;

35.  IpUBOAMTH MPUMEPHI BKJIAIa POCCUMCKUX M 3apyOeKHBIX YUCHBIX-(DU3UKOB B pa3BUTHE HAYKH, B 00BSICHEHHE TIPOIIECCOB
OKpY>KaroIero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHUI;

36. HCIIOJIb30BaTh TCOPETUYCCKHUE 3HAHUSA MO (PU3MKE B TOBCEAHCBHOW JKM3HU JUIs OOCCICYCHHUs OC30MacCHOCTH MpH
oOpaleHnu ¢ MpuOOpaMy U TEXHUYECKUMHU YCTPOWCTBAMH, JJI1 COXPAHCHUS 3[0POBbS M COOIOICHHS HOPM 3KOJIOTHIECKOTO
HOBEICHHS B OKpY)KaroLlel cpeae;

37.  paboTaTh B TpyIIe C BBIIOJHCHHEM Pa3IMYHBIX COLMAJBHBIX POJICH, IUIAHUPOBAaTh pabOTy TPYIIIBI, PALHOHAIBEHO
pacmpenensiTe OO0sM3aHHOCTH W IUIaHHPOBATh ACATEIFHOCTh B HECTAHAAPTHBIX CHTYAlMsX, OLCHUBATH BKIAJ KAXIOTO U3
YYaCTHUKOB I'PYIITEI B PEIICHHE PACCMaTPUBAEMO IPOOIEMBI.

JIM4HOCTHBIE pe3y/IbTaThl peajJu3allii NPOrpaMMbl BOCIIMTAHUS JIP
(neckpunTopbl)

1. I'pakgaHckoe BocIUTAHUE

ChopMUPOBaHHOCTH TPAKIAHCKOI MO3KUIIMK 00YYAIOIETOCsS KaK aKTUBHOTO H JIP 1.1
OTBETCTBEHHOT'O WIEHa POCCUIICKOro 00IIecTBa.

Oco3HaHNe CBOMX KOHCTUTYIIMOHHBIX TIPaB U 005S3aHHOCTEH, yBaXKEHUE 3aKOHA JIP 1.2
MIPaBOTIOPSIKA.
IIpunsarue TPaIUIMOHHBIX HAI[MOHAJIBHBIX, OOIIEYEIOBEUECKUX TYMAHUCTHYECKUX JIP 1.3

" AEMOKPATUYCCKUX HGHHOCTeﬁ.

I'oTOBHOCTBH IPOTHBOCTOSATH NAEOJIOTHN SKCTPEMU3Ma, HAMOHATIM3Ma, KceHo(poOuH, JIP 1.4
JUCKPUMHUHALIAH 110 COIMATBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIIMOHAJIBHBIM ITPH3HAKAM.

I'oTOBHOCTB BECTH COBMECTHYIO JIEITEIILHOCTD B MHTEpECax IPakJaHCKOTO O0IIecTRa, JIP 1.5
Yy4acTBOBATh B CAMOYIIPaBJICHUH B MPodeccHoHaNbHOH 00pa3oBaTesIbHOM OpraHu3aiuy 1
JIETCKO-FOHOIIIECKUX OPTaHN3aIUsX.

‘YMeHue B3auMOAEeHCTBOBATh C COLUAIIBHBIMU UHCTUTYTaMU B COOTBETCTBUU C UX JIP 1.6
(hyHKIMAMU ¥ HA3HAUCHHEM.

I'oTOBHOCTBE K T'yMaHUTapHON U BOJOHTEPCKON AESATEILHOCTH. JIP 1.7

2. HanHOTl/l‘IECKOC BOCIIMTAHHUE

ChopMHPOBaHHOCTD POCCUIICKOM IpaXkIaHCKOM MASHTUYHOCTH, TATPHOTH3MA, YBAKECHUS K JP 2.1
CBOEMY HapoJy, 4yBCTBa OTBETCTBEHHOCTH nepes PoauHoli, ropiocTu 3a CBOM Kpaii, CBOXO
Ponuny, cBOM 53bIK U KYJIBTYPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAIIBHOTO HApOAa
Poccun.

LleHHOCTHOE OTHOIIIEHHUE K TOCYAAPCTBEHHBIM CUMBOJIaM, UCTOPUYECKOMY U MPUPOJIHOMY JIP 2.2
HaCJIeJIMI0, NaMsTHUKAM, TpaaulusaM HapoJoB Poccuu, noctmwxenusim Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX U TPYIE.
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Wneiinas y6eX1eHHOCTh, TOTOBHOCTH K CITy>KEHHIO 1 3amuTe OTedecTBa, OTBETCTBEHHOCTh JIP 2.3
3a ero cyns0y.
3. lyX0BHO-HPaBCTBeHHOE BOCIIUTaHUE
Oco3HaHue TyXOBHBIX LIEHHOCTEH POCCUHCKOTO Hapoaa JIP 3.1
ChopMHPOBaHHOCTH HPAaBCTBEHHOTO CO3HAHUS, ’THYECKOTO ITOBEICHUS JIP 3.2
CrnocoOHOCTh OIIEHMBAThH CUTYALMIO U IPHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh Ha JIP 3.3
MOpPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH
Oco3HaHNE TUIHOTO BKJIAAa B MOCTPOCHUE YCTOHIMBOTO OYyIIETO JIP 3.4
OTBETCTBEHHOE OTHOIIEHUE K CBOMM POAMUTENAM U (WIN) APYTUM YI€HaM CEMbH, CO3IaHUI0 JIP 3.5
CEMBH Ha OCHOBE OCO3HAHHOTO MPUHATHS IEHHOCTEH
CEMEHHON XKHU3HU B COOTBETCTBUU € TPAIULUSAMU HapoaoB Poccun
4. JcTeTHYecKOe BOCIIUTaHUE
OcTeTrdyecKkoe OTHOIIEHUE K MUPY, BKIIIOYas ACTETUKY ObITa, HAYYHOTO U TEXHHUECKOrO JIP 4.1
TBOPYECTBA, CIIOPTA, TPYa U OOMIECTBEHHBIX OTHOIICHUH
CrocoOHOCTh BOCIIPHHUMATD Pa3JIMIHBIC BUABI HCKYCCTBA, TPAIUIIMHA U TBOPUYECTBO CBOETO JIP 4.2
U IpYTUX HApOJOB, OIYLIaTh YMOIHOHAIBEHOE
BO3CUCTBHE UCKYCCTBA
Y06ex)1eHHOCTh B 3HAYMMOCTH JJIs1 INYHOCTH M O0IIECTBA OTCUSCTBEHHOTO U MUPOBOTO JIP 4.3
HCKYCCTBA, STHUYCCKUX KYJIBTYPHBIX TPAIUIMNA U HAPOJTHOTO TBOPUIECTBA
['0TOBHOCTB K CAMOBBIPAXKEHHIO B PA3HBIX BHIAX NCKYCCTBA, CTPEMIICHHUE IIPOSBIIATH JIP 4.4
Ka4yecTBa TBOPUCCKOU JIMIHOCTH
5. ®uznyeckoe BOCHUTAHHE
CdhopMUpOBaHHOCTH 37J0POBOTO U 0€30MACHOTO 00pa3a KHU3HH, OTBETCTBEHHOT'O OTHOIICHHUS JIP 5.1
K CBOEMY 3/I0pPOBbBIO
[ToTpeOHOCTE B (pr3HUECKOM COBEPIICHCTBOBAHNH, 3aHATHSIX CIIOPTHBHOO3I0POBUTEIHHOM JIP 5.2
JIESITeTHHOCTBIO
AKTHBHOE HEMIPUSITHUE BPEIHBIX IPUBBIYCK M HHBIX (HOPM MPUUUHECHHS Bpeaa GpusnyeckoMmy JIP 5.3
U TICHXHYECKOMY 3[I0POBBIO
6. TpyaoBoe BocnuTaHue
T'oTOoBHOCTE K TpyIy, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYIOIOOHE. JIP 6.1
I'oTOBHOCTb K aKTUBHOMU J€ATEIbHOCTH TEXHOJOTUYECKON U COLMAIbHOM HAapaBIeHHOCTH, JIP 6.2
CHIOCOOHOCTH HHUITMAPOBATH, IUIAHUPOBATH U CAMOCTOSITEIIHHO BBITIONHATE TAKYIO
JIESITeTTHHOCTD.
Hutepec k pa3nuuHbiM chepam mpodhecCHOHATBLHON AeATeIbHOCTH, YMEHHE COBEPIIIATh JIP 6.3
OCO3HaHHBIN BBIOOp OyylIei mpodeccun u peaan30BhIBaTh COOCTBEHHBIE JKU3HEHHBIE
TUTAHBIL.
['oTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M CAMOOOPAa30BaHUIO HA MPOTSHKEHUH BCEH JIP 6.4
JKU3HH.
7. JKoJ0rnyecKoe BOCIUTAHHE
ChopMHPOBaHHOCTB 3KOJIOTHYECKOH KyJIbTYpBI, TOHUMAaHUE BIMSHHS COLIMAILHO- JP 7.1

9KOHOMHUYECKHX MPOIIECCOB Ha COCTOSIHIE NPUPOJHOM U COLUMANILHOM CPeJibl, 0OCO3HAHUE
TI00ATLHOTO XapaKkTepa SKOJIOTHYECKUX MPOOIIeM.
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IInanupoBaHue U OCYILIECTBICHNE AEUCTBUI B OKpYXKalOLIEN cpeie Ha OCHOBE 3HAHUS Liejel JIP 7.2
YCTOWYHMBOI'O Pa3BUTHS YEJIOBEUECTBA.

AKTHUBHOE HENIPUATHE IEHCTBUN, IPUHOCSIIUX BPEll OKPYXKAIOILEN cpelie. JIP 7.3

YMeHMe NporHO3UPOBaTh HEOIArONPUATHBIE IKOJIOTHUECKUE TTOCIEACTBUSL JIP 7.4
NpeANpUHUMAEMbIX JEHCTBUH, IPEAOTBPAILATE UX.

Pacmmpenne onbiTa 1esTEIbHOCTH HKOJIOTHUECKOW HAIPaBIEHHOCTH. JIP 7.5

8. IleHHOCTH HAYYHOTO MO3HAHMSA

ChopMHPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PA3BUTHS JIP 8.1
HaYKH U OOLIECTBEHHON MPAKTUKH, OCHOBAHHOTO Ha JMAJIOTe KYJIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MUPE.

CoBepIICHCTBOBAHNUE SI3IKOBOM U UUTATENIBCKOM KyNbTyphl Kak CpeJCTBa B3auMoeicTBUS JIP 8.2
MEKAYy JTIOIbMH M TO3HAHWS MHDA.

Oco3HaHne EHHOCTH HAYYHOH JEATENFHOCTH, TOTOBHOCTD OCYIIECTBIISITE IPOSKTHYIO U JIP 8.3
HCCIIeAOBATENBCKYIO JAESITeIbHOCTh HHANBUAYAILHO U B IPYIIIIE.

1.3. IlepeyeHb TeM HHAUBHUIYAJTbHBIX IPOEKTOB

. 3yuenue paboThl 3JIEKTPOMarHuTHOTO pelie.

. I3yuenue paboThl 3JIeKTpOABUraTeNeH.

. I3ydueHue CeHCOPHOro aHTUCENITHKA.

. I3yuenue paboThl OBITOBOIO XOJIOIMIBHUKA.

. UccnenoBanue rnpo0ieMbl ¥ IEPCIEKTUB UCII0JIb30BAHUS HCTOYHUKOB CBETA.

. TerioBele ABUTAaTENN U OXpaHa OKPYKAIOLIEN CPEb.

. DBOJIIOIHS JIEKTPOMOOMIICH.

. I3yueHne TeXHU4EeCKHUX BO3MOKHOCTEH pOOOTH3NPOBAHHBIX MOKAPHBIX KOMILIEKCOB.
. I3yuenne pu3ndeckux OCHOB JATYMKOB 33 IbIMIIEHHOCTH.

. PazpaboTtka Mozenu poboTa-pa3Beuuka Juis OCyIECTBIEHHUs paboT M0 CIIACEHHUIO JIF0/IeH Ha IoXKape.
. buonornueckoe aecTBre paguanyy.

. I3yuenue paguanioHHOTro oHa B 3/1aHUM YU€OHOT'O 3aBE/IEHUS U €€ OKPECTHOCTSX.
. Uctopus co3panus simepHOi 60MOBI.

. UcTropus siAepHBIX UCCIIEJOBAHUN U COBETCKUM aTOMHBIHN IIPOEKT.

. HpaBCcTBEHHBIN acIIEKT HAyYHBIX OTKPBITHIA.

. [IpuMeHeHne paguoaKTUBHBIX U30TOIOB.

. SInepHas sHeprusi: 3710 win 01aro?

. Barnsan Ha 3peHue ¢ Touku 3peHus (GU3NKH.

. Bmusinue atmocgepsl Ha pacipoCTpaHEeHUE 3JIEKTPOMAarHUTHBIX BOJIH.

. BnusiHue MarHUTHBIX Oyph Ha 3/I0pOBbE YETIOBEKA.

. 'eomaruuTHas sHEprus.

. 3a1MTa TPaHCTIOPTHBIX CPEJICTB OT aTMOC(HEPHOTO FIEKTPUUECTBA.

. U3rotoBnenue 6aTapen TepMonap U U3MEpEeHre TeMIepaTyphl.

25. UzroroBiieHre caMOJIeNbHBIX TPHUOOPOB I JEMOHCTPALIUU AEHCTBHISI MATHUTHOTO TIOJISI HA TIPOBOAHUK
C TOKOM.

26. [TpuHIMn paboThl MbE30IEKTPUUECKON 3aKUTATIKH.

27. V3roToBIiieHUE U UCTIBITAHUE MOJICITH TEJIECKOTIA.

28. Vzydenue npuHLIUNa paboThl JIOMUHECLIEHTHOHN JTaMITOUKH.

29. Onpenenenne KI1/1 comnednoii 6arapen.

30.Mcnonp30BaHre UHTEPHETA JUISI [TOMCKA N300payKeHUI KOCMHUYECKUX 0OBEKTOB M HH(OPMAIIUU O HUX.
31. VzydeHue 21eKTPOMAarHUTHBIX MOJIEH OBITOBBIX MPHOOPOB.

32. ApXUTEKTypa MOCTOB.

OO0 IO\ DN B W=
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33. IIpoekT «IlyMOU30ISIIUOHHBIE IIIUTHDY

34. Ilpoext "YMHBIN q0M".

35. IIpoekT " Meteoponorudeckas cTaHius'.

36. MarHuTHbIE TOJIS, X H3MEPEHHSI U BO3/ICHCTBHE HA KUBBIC OPTaHU3MBI.

37. Ucnonp30BaHue MOJSIPU3ALMOHHOIO METO/IA /ISl OLICHKU HAIIPSHKCHUS, COCTOSTHHS ACTaNICH U
AJIEMEHTOB KOHCTPYKITHH.

38. HccnenoBanue 3aBUCUMOCTH U3MEHEHHSI KO3()(DUIMEHTA TIOBEPXHOCTHOT'O HATSHKEHHSI KHUJKOCTH OT
pa3n4HbIX (PaKTOPOB.

39. UccnenoBanue konebanuii npy>kuHHOTO MasTHUKa. Lludpoas perucrpanus u o6padoTKa JTaHHBIX.
40. UccnenoBanue kocMoca. OpOUTHI KOCMHUYECKHUX aIIIapaToB.

41. UccnenoBanue JJOOOBOTO COMPOTHBIICHHUS, CO3IaBAEMOT0 BO3/IyXOM IIPH CBOOOIHOM MaJICHUH TEI.
42. VccieqoBaHue CBOMCTB CHeETa.

43. UccnenoBaHue CETHETOIEKTPUYCCKUX CIIOCOOHOCTEH MaTepUalioB.

44. ViccnenoBaHue CONPOTHUBIICHHS TEJA YEIOBEKA.

45. UccnenoBanue 3¢ dekra [lomnnepa B UBMEHEHUU CKOPOCTH.

46. VcTopust OTKPBITHS 3aKOHOB JTMHAMUKU Ha OCHOBE aCTPOHOMHUYECKUX HAOIIOICHUN.

47. MoOubHBIH Tene(OH ¢ TOUKH 3peHHst (PU3HKH.

48. Hayka Ha cTpake 3710pOBbsi. BiMsiHUE yIIbTpa3ByKa Ha OPraHU3M UYEJIOBEKA U yIbTPa3BYKOBas
JIMarHOCTHUKA.

49. OcMoTrYecKas IEKTPOCTAHIINS.

50. [lepenarounbie MEXaHU3MbI U KX BHUJIBI.

51. Ctpykrypa Beenennoii. Ee paciupenue. PenukToBoe u3inydeHue.

52. AbTepHATUBHBIC BUJIbI SHEPTHH.

53. Boxa 3HakoMas 1 He3HAKOMasl.

54. Uctopust pa3BUTHSI AIEKTPHUUECKOTO OCBEIICHHS.

55. Ot mapoBo3a /10 moe3/a Ha "MarHuTHON noayike".

56. OT mapoxo/1a 10 aTOMOXO0/1a.

57. OueHka KOJIMYECTBa BHE3EMHBIX IMBUIM3ALMN 1 BEPOSTHOCTH IS Y€TIOBEYECTBA BCTYIIUTh C HUMHU B
KOHTAKT.

58. TTonynpoOBOAHKKH: X MIPONLIOE U OYyTyIIee.

59. [IpoekT opranu3zaiuu CBs3u, TPAHCIIOPTa U HHEProodeceyeHus IyHHBIX 0a3.

60. ActepounHasi OITacHOCTD.

61. Vicropust kocMU4eckoro ckadanapa.

62. Vicropust pa3BUTHS KOCMOHABTHKH.

63. Kononusauus Mapca u ero reppadopMupoBaHue.

64. ACTpOHOMHYECKOE OTIpe/ieIeHre reorpaduIecKoi IMUPOTHI C MOMOIIBIO MTPOCTEUIITIX
MPUCIIOCOOTICHUH.

65. BHe3eMHBIC IMBIITU3AIUH - TIPOOIEMBI TTOHUCKA.

2. CTPYKTYPA U COAEP KAHUE YUYEBHOI'O ITPEIMETA
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2.1. O0beM Kypca u BUAbI y4eOHOH padoThl

Bup yueOHoii padoTbl O0bem B
yacax

O0bem o0pa3oBaTeIbHOI POrPaMMbl THCHUILINHBI 148

OCHOBHOE coJiep:KaHue 140

B TOM YHCIIE!

TEOPETHYECKOE 00yUeHHe 110
MPAKTUYECKHUE 3aHATHS 30
IIpodeccuoHaTbHO-OPHEHTHPOBAHHOE COlePIKAHME 0
BT. Y.:
TEOpEeTUYECKOEe 00yUeHnE 0
IIPAKTUYECKHUE 3aHATHSI 0
KouncyabTauus 2
IIpomeskyTouHasi aTTecTanms 2 ceMeCTP IK3aMeH 6
UTOIro 148
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2.2. TemaTnuyeckuii IUVIaH U coiep:KaHue y4eOHOro npeamera «PuU3uKa»

HaumeHoBaHue Conep:kanue y4ye0OHOro MaTepuaJa, 1ad0paTopHble, NPAKTHYECKHE 3aHATUHA U Oobem B | Koabl 00mux
pa3iesioB U TeM KOHTPOJIbHbIE PadoTHI yacax KOMIIeTeHIHIA,
JIMYHOCTHBIX,
MeTanpeaMeTHbIX,
NpeIMETHBIX Pe3y/1bTATOB,
(popMupOBaHUIO KOTOPBIX
CIoCOOCTBYET 3JIeMEHT
NnporpamMmsl (YKa3aHbl B
pasaeie 1.2)
BBeaenne 4
®Du3nka 1 MeToAbI Copaepxanue ydyeOHOro MmaTepuaJa; 2 OK 04,0K 09
HAYYHOI'0 MO3HAHUSA .
y Ousuka — (QyHIaMEeHTaNbHAs HayKa O Ipupojae. EcTecTBeHHOHAYUHBIH METO JIP 07, JIP 08, JIP 09.
IIO3HAHMS, €r0 BO3MOXXHOCTH M IPAHULIBI IPUMEHUMOCTU. DKCIIEPUMEHT U TEOPHS B MP 03, MP 05
nporiecce Mo3HaHMUs MPUPOIbl. MoaenrpoBanre GU3NIECKUX SBICHHHA U MPOLIECCOB. [P O1. TP 06
Poub skcrieprMenTa u TEOpHUHM B IIpoLecce No3HaHus npupoasl. dusnueckas ’
BennurHa. Gusnueckue 3akoHbl. [ paHUIBl IPUMEHUMOCTH PU3NYECKUX 3aKOHOB
u teopuid. Ilpunnun coorBercTBus. IloHsATHE O QU3MUECKON KapTUHE MHpa.
[TorpemHocTu n3MepeHuil PU3NIECKUX BETUUHH.
3HadyeHue pU3UKU npu ocBoeHuu crenuansHocty CI10.
JlabopaTopHble 3aHSITHUS:
JlaGopaTtopnast pabota Nel "Ormpezenenne morperHoOCTy IPH U3MEPEHUN 2
BEJTUYMHBI".
Paznen 1 Mexanuka 18




Tema 1.1

OcHOBBI
KHHEMAaTHKH

Conep:xxaHue yueOHOro MaTepuaJa:

Mexanuueckoe IBUKEHUE U ero BUbpl. MaTtepuanbHas Touka. OTHOCUTEIbHOCTh
MexaHu4eckoro Asumxkenus. Cucrema orcuera. [Ipunnun orHocutensHocty [Manuies.
Crnioco6s1 onncanus nemwxenus. Tpaekropus. [1yts. [lepemerienue. PaBHomepHoe
npsMOJIMHEITHOE JBUKeHHE. CKOpOocTh. MITHOBEHHAst U CPEIHSAS CKOPOCTH.
Yckopenue. [IpsamoinHERHOE IBUKEHUE C TOCTOSSTHHBIM YCKOPEHHUEM. JIBUKEHHUE C
MOCTOSTHHBIM YCKOPEHUEM CBOOOIHOTO MajieHusl. PaBHOMEpHOE ABUKEHHUE TOUKH 110
OKPY’KHOCTH, YIJIOBasi CKOPOCTh. LIeHTpOCTpEMUTENIBHOE YCKOPEHUE.

Tema 1.2

OcHOBBI THHAMHUKH

Conep:kanue y4eOHOIro MaTepuaJa:

OcHoBHas 3anaua nuHaMuku. Cuita. Macca. 3akonbl Mexanuku Hprotona. Cuisl B
npupoe. Cuia TSKECTH U Cujla BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOIO
Tarotenus. IlepBas kocMudeckas CKOpoCTh. [IBI)KEHUE MIaHET U MaJIbIX Tell
Conneunoii cucremsl. Bec. HeBecomocts. Cuitbl ynpyroctu. Cuiibl TpeHUs.

JlaGopaTopHble 3aHATHSA:

JlaboparopHas pabota Ne2 " OmnpeneneHue MIOTHOCTH BEIIECTBA METOJIOM
TUAPOCTATUYECKOTO B3BEIIUBAHUS"

Tema 1.3

3aKOHBI
coXpaHeHHs B
MEXaHUKe

Conep:xaHnue yueOHOro MaTepuasa:

Umnynec Tena. IMmynbe cuibl. 3aKOH COXpaHEHMs UMITyJIbca. PeakTuBHOE
JBIOKeHHe. Mexannueckas paboTa 1 MOIIHOCTh. KuHeTHueckas 1 moTeHIHaabHast
SHEprus. 3aKOH COXpaHEHHUS MMOJTHOM MeXaHW4YeCKoi sHeprun. PaboTa Cuitbl TSxKECTH
u cwiibl ynpyrocti. KoncepBatuBHble crilbl. [IppuMeHeHNE 3aKOHOB COXpaHEHHUS.
Hcnonp30BaHre 3aKOHOB MEXAHUKU U1 00BbSCHEHUS JBH)KEHUSI HEOECHBIX TeJ U IS
pa3BUTHUA KOCMUYECKHUX UCCIIENOBAHNM, TPaHULbI IPUMEHUMOCTH KIIACCUYECKOU
MEXaHUKH.

IIpakTHYeckne 3aHATHSA:

Pemenne 3amau ¢ HpO(I)CCCHOH&J'ILHOfI HaIlpaBJICHHOCTBIO.

KonTtpoubnas padora Nel no pasgeny '""Mexanuka'

OK 02, OK 04, OK 09,
JIP 05, JIP 07, JIP 08, JIP 09

MII 02, MP 03, MP 05, MP 06,
MP 07, MP 09

ITP 01, ITP 02, ITP 03, IIP 04,
ITP 05, ITP 06, ITP 07, ITP 09,
ITP 10
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Camocmosmenvras Pewenue 3a0au 10
paboma
Pa3nen 2. MousiekyJsipHasi pu3uka u TEpMOANHAMUKA 24
Tema 2.1 ConeprxkaHue y4e0HOro MaTepuasa; 6 OK 02, OK 04, OK 07, OK 09
OcHOBBI OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON Teopun. Pa3mepsl n Macca JIP 05, JIP 07, JIP 08, JIP 09
MOJIEKYJISIPHO - MOJIEKYJI U aTOMOB. bpoyHoBckoe nBrkeHue. CHIIbI M SHEPTUsi MEKMOJIEKYJIIPHOTO MII 01, MIT 02, MP 03, MP 05,
KHHETHYECKOM B3auMoiecTBUsA. CTpOeHHE ra3000pa3HbIX, KUAKUX U TBEPbIX Tel. MaeanbHbIi MP 06, MP 07, MP 08, MP 09.
Teopum ra3. Jlainenue raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KUHETUUECKOU TEOPUH IIP 0L TIP 02. IIP 03.1IP 04
ra3os. TeMneupaTypa U ee u3Mepenue. TepMoIMHaMHUecKas IIKajga TEMIEPATYPBI. TIP 05, TP 06, TP 07, TIP 08,
AOcomoTHBIN Hylb Temneparypbl. Temnepatypa 3Be3a. CKopocTy ABUKEHUS IIP 09, TIP 10
MOJIEKYJI U UX U3MEpPEHUE. Y paBHEHUE COCTOSHUS HI€alIbHOTO ra3a. M3ompoueccsl u
ux rpaduku. ["a30BbIe 3aK0HBI. MOJISIpHAs Ta30Bast IOCTOSTHHAS
JlabopaTopHble 3aHATHSA: 2
JlaboparopHuas padota Ne3 "OmnbiTHas npoBepka 3akoHa boitns-Mapuotra”
I[IpakTHyeckune 3aHATHSA: 2
Pemenue 3amau ¢ mpodeccroHanbHON HATPaBICHHOCTHIO.
Tema 2.2 OcHOBBI Copaepxxanue ydyeOHOro MaTepuasa; 4
TePMOIAMHAMUKH
BHyTpeHnHsis sHeprus cucteMbl. BHYTpeHHSIsI SHeprus uaeansHoro raza. Pabora u
TeIJI0Ta Kak (PopMbl mepeaun SHepruu. TermioeMKoCTh. Y AebHas TETIOEMKOCTb.
KonnuecTBo TeminoTel. YpaBHeHUe TerioBoro 6ananca. [lepBoe Hauamo
TepMOoAuHaMUKU. AnnabaTHbli nporecc. Bropoe Hauano TepMoAMHAMUKH.
[Ipunuun neiictBus temnnoBoil Mamuubl. Ternossle aAurarenu. KIIJ[ remmoBoro
nBuratens. XoJoauIbHbIe MaMHbL. OXpaHa MpUPOIbL.
IpakTHYecKue 3aHsITHS: 2
Pemenue 3amau ¢ npodeccroHalbHON HANPaBICHHOCTBIO.
Tema 2.3 Copepxxanue ydyeOHOro Mmarepmuasa; 6
ArperatHsie

Wcnapenune u konaeHcanus. HaceimeHHasii map u ero cBoiicTBa. AOCOMOTHAS U
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COCTOAHUSA
BelleCTBa N
(1)330B]:Ie nmepexoabl

OTHOCHUTEIbHAS BIQXKHOCTH Bo3ayXa. [IpuOopsl 1yist onpeieieHus BIaKHOCTH
Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTD TEMIEPATypPhl KUTIEHUS OT JABJICHUS.
Kputuueckoe coctosiHue BelecTBa. XapakKTEPUCTHKA KUIKOTO COCTOSHUS
BeliecTBa. [[0BEpXHOCTHBIN CJION KUJKOCTH. DHEPrUs MOBEPXHOCTHOTO CJIOS.
bnnxnauit nopsinok. IloBepxHocTHOE HaTskeHHe. CMaunBaHue. SIBIeHNs HA TpaHULE
JKUJIKOCTH ¢ TBEPIbIM TesoM. KanusuisipHble siBlieHHs. XapaKTepUCTUKA TBEPAOTO
cocTosHus BemecTBa. Kpucrammnueckue u aMmopHbIe Tena. YIpyrue cBoicTBa
TBepAbIX TeJ. 3akoH ['yka. Mexanuueckue cBoMcTBa TBEpAbIX Tel. [lnacTuueckas
(ocrarounast) nedopmarusi. TernmoBoe pacuMpeHre TBEPIbIX TN U KHUIKOCTEH.
Koaddurments muHeHHOTO 1 00bEMHOTO paCIIUPEHHS. YUET pacIupeHus B
texuuke. [InaBnenue. ynenpHas Tersora miasienus. Kpucramnmzanus.
[IpakTHueckoe MpUMEHEHNE B MIOBCETHEBHON KU3HU (PU3UUECKUX 3HAHUH O
CBOICTBAax ra3oB, JKUJIKOCTEH U TBEPJBIX TEI.

KonTposbnas padora Ne 2 no pazneay "MoJiexkyJasipHas GpU3NKa H 2
TepMOAMHAMMKA"'
CamocmosmenvHas Ipaxmuueckoe npumenenue 8 NOBCEOHEBHOU JHCUSHU PU3ULECKUX 3HAHULL O 10
paboma CB0UCMBAx 2a308, Hcuokocmeu u meepovix mei. Xonr00unvuvie mawunsvl. Oxpana
npupoowl. Peuienue 3adau.
Pa3nen 3. DaekTpoanHaMuka 44
Tema 3.1 Coaep:xxanue yueOHOro MaTepuaJa: 6 OK 02, OK 04, OK 09
DIIeKTpHYecKoe . .
Houe P DneKTpruUecKue 3apsaabl. DJIeMEHTAPHBIN AIEKTPUUECKHM 3aps/l. 3aKOH COXpaHEHUs JIP 07, JIP 08, JIP 09
3apsia. 3akoH Kymona. Dnextpudeckoe mose. HanmpsokeHHOCTD 3IEKTPHYECKOTO MII 02, MP 03, MP 05, MP 06,
noss. [Ipunnun cynepno3zunuu noseit. [IpoBOAHUKHN B 3JEKTPUUECKOM I10JIE. MP 07, MP 09
UDJIEKTPUKH B DIIEKTPUIECKOM Toie. PaboTa CHIT 2JIeKTPOCTaTHIECKOTO OIS
ﬁ B P c poe? TP 01, TIP 02, TIP 03,TIP 04,
oTeHuual. PasHoCTh NoTeHIManos. CBA3b MEHKTY HAMPHKEHHOCTBIO H PASHOCTBIO TIP 05. TIP 06, TP 07, TIP 0S,
MOTEHIMAJIOB. DIEKTPOEMKOCTh. EMMHUIIBI 31eKTpoeMKocTh. KoHIeHCaTopHI. TIP 09. TIP 10
CoennHeHNE KOHJIEHCATOPOB B OaTapero. JHEprust 3apsHKeHHOT0 KOHIEH CaTopa.
OHeprus EeKTPUIECcKOro nois. [I[puMeHeHne KOHIEHCaTOPOB.
IpakTHYecKue 3aHsITHS: 2

Pemenne 3amau ¢ HpO(I)eCCI/IOHaJ'ILHOI‘/’I HaIpaBJICHHOCTBIO
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JlabopaTopHble 3aHATHS:

JlaboparopHast pabota Ned "OmnpeneneHnue 3MeKTPUISCKONH EMKOCTH
KOHJIEHCATOPOB"

Tema 3.2

3aKOHBI
MOCTOSTHHOI'0 TOKA

Conep:xaHnue yueOHOIro MaTepuaJa:

VYcnoBusi, He0OXOAUMBIE SISl BOBHUKHOBEHUS U TIOJIJICP>KAHUS DJIEKTPUUECKOTO TOKA.
Cwua TOoKa Y IJIOTHOCTH TOKA. 3akoH OMa JJ1d yJacTKa Ienu. DJIEKTPUIECKOe
COMNPOTHUBIICHUE. 3aBUCUMOCTD JIEKTPUUECKOTO CONMPOTUBICHUS TPOBOIHUKOB OT
Temneparypsl. TemneparypHblii K03)QHUIMEHT COPOTUBICHUS.
CBepxmpoBoAUMOCTh. PaboTa U MOIITHOCTH MTOCTOSTHHOTO TOKA. TeroBoe jelicTBre
ToKa. 3aKoH J[xoyna — JleHua. DIeKTpOoABUKYILAsl CUJIa MCTOYHHUKA TOKA. 3aKOH
Owma s nosHOM Lenu. Dnekrpudeckue nenu. [locnenoBarenbHoe U napamieabHOE
COoeMHEHUs MPOBOAHUKOB. 3akoHbl Kupxroda ans y3na. CoeiHeHrEe HCTOYHUKOB
AIIEKTPUYECKOM SHEPTUU B OaTapero.

JlaGopaTopHble 3aHATHSA:
JlaboparopHuas pabota Ne5 "Omnpezenenue yaenbHOr0 COMPOTUBIEHUS IPOBOIHUKA"

Jlab6opaTtopnas padota Ne6 "Onpenenenrie IC 1 BHYTPEHHETO CONPOTUBICHUS
HMCTOYHHKA TOKa"

JlaboparopHas pabota Ne7 " M3yueHue 3aKOHOB MOCIEI0BATENLHOTO U
napajuieJIbHOTO COCTMHEHHS TTPOBOJHUKOB"

IIpakTHyeckne 3aHATHA:

Pemienue 3agad ¢ HpO(bCCCHOHaHLHOﬁ HaIpaBJICHHOCTBIO

Kontpoabnas padora Ne3 mo reme ""3aKkoHbI NOCTOSIHHOTO TOKA'"'

Tema 3.3
DJIeKTPUYECKUH TOK
B pPa3s/IH4YHbIX
cpeaax

Conep:xaHue y4eGHOro MaTepuaJia;

DIIEKTPUYECKHI TOK B METAJJIAX, B DJIEKTPOJIMTAX, ra3ax, B Bakyyme . [lia3ma.
DneKTpu4ecKuil TOK B OTynpoBogHHKaX. COOCTBEHHAs M MPUMECHAs
IIPOBOJIMMOCTH. DIEKTPOHHO-IBIPOYHBIN Tepexol. [Ipumenenune
HOJYIPOBOIHUKOB. [TomynpoBoIHUKOBBIE TPUOOPHI.
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Tema 3.4

MarbuuTHoe 1moJjie

Conep:xxanue yueOHOro MarepuaJa:

Bekrop nHayknuyu MarHuTHOro nostst. HanpsskeHHOCTs MarHuTHOTO noJis. Jlencreue
MarHMTHOTO T10J1S1 Ha MPSIMOJIMHENHBINA IPOBOJHUK ¢ TOKOM. B3aumoneiicreue
TokoB. Cuia Ammnepa. [Ipumenenne cuiiel Amnepa. MaruuTHbIi noTok. Pabora no
IIEPEMELICHHIO TIPOBOIHUKA C TOKOM B MarHUTHOM IoJe€. [IeiicTBe MarHUTHOIO
noJist Ha JIBroKyIuiics 3apsia. Cuna Jlopenna. [lpumenenue cuiibl Jlopenna.
Onpenenenue yneiapbHOro 3apsiaa. MarouTHble CBOKWCTBA BenlecTBa. MarnuTHas
npoHunaemMoctb. CoslHeYHast aKTUBHOCTD U €€ BIIMsHUE Ha 3eMito. MarHuTHbIe

Oypu.

Conep:xanue yueOHOro MaTepuaJa:

Bekrop nHayknnu MarHuTHOro nostst. HanpskeHHOCTE MarHuTHOTO noJis. Jlencreue
MarHuTHOTO T0JIS Ha MPSMOJIMHENHBINA IPOBOJHUK ¢ TOKOM. B3anmozeiicTeue
TokoB. Crita Amnepa. [Ipumenenne cuiel Amnepa. MarHuTHbIH oTok. Pabota mo
IIEPEMELICHHIO TIPOBOJIHUKA C TOKOM B MarHUTHOM 1oJi€. JleficTBre MarHUTHOTO
noJist Ha BroKyIuiics 3apsia. Cuna Jlopenna. [lpumenenue cuibl Jlopenna.
Onpenenenue yneiabHOro 3apsiga. MaroHuTHble CBOKWCTBa BenlecTBa. MarnuTHas
npoHunaemMoctb. CoslHeUHast aKTUBHOCTD U €€ BIIMsSHUE Ha 3eMito. MarHuTHbIE

Oypu.

HpaKaneCKue 3aHATHUA:

Pemenue 3anau ¢ npodeccrnoHabHON HANPaBIEHHOCTHIO

Tema 3.5
DJIeKTPOMarHuTHasI
HHIYKIHS

Conep:xxaHnue yueOHOro MaTepuasa:

MarsuTHbIi OTOK. fIBI€HNE dIIEKTPOMarHUTHOW HHAYyKUKHU. [IpaBuio JleHna.
3aKO0H AIEeKTpOMarHuTHOM HHAYKIMH. Buxpesoe anexktpuyeckoe nose. 31C
WHAYKIIMH B JBHKYIIMXCS IPOBOJAHMKAX. SIBIeHNE caMOMHAYKINU. THAYyKTHUBHOCTSD.
DHeprus MarHUTHOTO TOJIS TOKA. B3aMOCBSA3b 37IEKTPUUECKUX U MAarHUTHBIX MOJEH.
DNEKTPOMarHuTHOE IOJIE.

IIpakTHyeckne 3aHATHSA:

Pemenune 3anau ¢ npodeccnoHanbHOM HalIPaBIEHHOCTHIO

KonTposbHnas padora Ne4 «MarHutHoe nmoJie. JJ1eKTPOMATHUTHAS UHAYKIM S
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Camocmosmenvhas
paboma

DnekmpuuecKkuti Mok 8 3eKmpoaumax, 2azax, 6 saxyyme . Inazma. [punyun
Oelicmeust INeKmpoosuamenst, SIeKmpousMepumenbHolx npubopos. Ilpunyun
delicmaus macc-cnekmpozpaga, yckopumenet 3apsajcenHvlx yacmuy. Poiab
MASHUMHO20 NOJISL 3eMaU 8 HCUZHU PACMEHULL, HCUBOMHBIX, YeN0BEKA.
Pewenue 3aoau.

20

Paznen 4. Kosied0anus ¥ BOJIHBI

16

Tema 4.1
MexaHnunuyecKune
K0JIe0aHUsA M BOJHBI

Conep:kanue y4eOHOIro MaTepuaJa:

Konebarenpnoe nmwkenue. ['apmonndeckne koiebanus. CBOOOTHBIC MEXaHUUYECKUE
kosnebanus. [IpeBpaienue sHepruu rnpu konedareabHoM ABHKeHUH. CBOOOIHBIE
3aryxarolye MexaHnueckue kojedanus. Marematuueckuii MasTHUK. [IpyKMHHBIN
MasiTHUK. BeIHYX/1eHHbIe MexaHu4eckue konebanus. Pesonanc. [lonepeunsie u
IPOJOJIbHBIE BOJIHBI. XapaKTEPUCTUKU BOJIHbBI. 3BYKOBBIE BOJIHBI. YJIbTPa3BYK U €r0
MIPUMEHEHUE

Tema 4.2
DJIeKTPOMArHUTHbIE
KO0JIe0aHUsA M BOJHBI

Conep:xaHnue yueOHOro MaTepuaJa:

CB0OOIHBIE AMIEKTpOMAarHuTHeIe KoseOanus. [IpeBpaiienre sHepruu B
KosiebarenbHOM KoHType. Dopmyina Tomcona. 3aTyxatomue 3JeKTpOMarHUTHbIE
KoseOanus. ['eHepaTrop He3aTyXaoNIMX AIEKTPOMArHUTHBIX KOJICOAHHIH.
Beinyx1eHHbIe 35ekTpuueckue koaedanus. [lepemennslit Tok. I'eneparop
IIEPEMEHHOT0 TOKa. EMKOCTHOE M MHIIYKTHBHOE COIIPOTHUBIICHHSI IIEPEMEHHOTO TOKA.
AKTHBHOE conpoTuBiieHUE. 3akoH OMa JuIsl 3J1EKTPUUYECKOM LIETIH IEPEMEHHOTO
ToKa. PaboTa 1 MOIIHOCTH TEpEMEHHOT0 ToKa. Pe30HaHC B 3JIEKTpHUUECKON LEnH.
Tpancopmaropsl. Toku Beicokoi yacToTsl. [lonydenue, nepenaya u
pacrnpeneneHre IeKTPOIHEPTUN. DIEKTPOMAarHUTHOE 110JI€ KaK 0COObIN BU
MaTepUU. JIEKTPOMarHuTHbIE BOIHBI. CBOMCTBA 3JIEKTPOMarHUTHBIX BOJIH.
Bubparop I'epua. OTkpbITHINM KoJeOaTenbHbIN KOHTYp. M300perenue paguo A.C.
ITonoseiM. IIoHATHE 0 panuocas3u. [Ipunnun paguocssasu. Illpumenenue
3JIEKTPOMArHUTHBIX BOJIH.

IIpakTHyeckne 3aHATHSA:

Pemenne 3amau ¢ HpO(I)CCCHOH&J'ILHOfI HaIpaBJICHHOCTBIO

KonTpoubsnas padora NeS no pasneay "Kose6anus u BoHb1"

OK 02, OK 04, OK 09
JIP 07, JIP 09
MP 03, MP 05, MP 06, MP 07

TIP 02, TIP 03, TIP 07, IIP 08,
TIP 09, TIP 10
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Camocmosmenvhas
paboma

36yKosbie 60Hbl. YIbmpaseyk u e2o npumenenue. I enepamop He3amyxarouux
neKkmpomacHumHulx Koaeoanui. Toxu evicokou yacmomul. Ilonyyenue, nepedaua u
pacnpedenenue 3nekmposnepauu. Mzoopemenue paouo A. C. I[lonoguvim.

Pewenue 3a0au.

10

Pa3gen 5. OnTuka

18

Tema 5.1

I'eomeTpuueckast
ONTHKA

Conep:xanue yueOHOro MaTepuaJa:

Toueunslil uCTOYHUK cBeTa. CKOPOCTh paCIpOCTPAHEHHUs CBETA. 3AKOHBI OTPaKEHUS
u npenomiieHus ceeta. ConHeuHble U TyHHbIe 3aTMeHus. [Ipunnun [roiirexca.
[Tomroe oTpaxkenue. JInn3zbl. [locTpoeHune n3o0pakeHus B TuH3ax. Popmysa TOHKOM
JIMH3bI. Y BEJIWYEHHUE JIUH3bI. TeNeCKOIbI.

HpaKaneCRue 3aHATHUA:

Pemenue 3amau ¢ HpOCI)eCCHOHaHLHOﬁ HaIlpaBJICHHOCTBIO

JlaGopaTopHble 3aHATHSA:

JlaboparopHnas pabota Ne 8 "Omnpenenenue nokasaTesns NpeaIoOMICHUS CTeKIa"

Tema 5.2

BoJiHoBbIe cBoicTBA
cBeTra

Conep:xanue yueOHOro MaTepuaJa:

WnTepdepenius ceeta. KorepeHTHOCTH cBETOBBIX J1yuel. IHTEpdhepeHys B TOHKHUX
ienkax. Konbua Hetotona. Mcnionb3oBanue nHTephepeHny B HayKe U TEXHUKE.
Hudpaxus ceera. Audpakiuonnas pewmerka. [lonaspusanus csera. [lonspousl.
Hucnepcus ceeta. Bunbl n3nydennii. Bunsl cnektpo. ClIeKTphl HCITyCKaHUS.
CrnexTpsl nornomeHus. CnexkrpaibHbli aHanu3. CeKTpalbHbIE KJIACChl 3BE3/.
VYnerpaduonerooe uznyuenue. MudpakpacHoe uzinyuenue. PeHTreHoBCcKkHe JTydn.
Nx npupona u coiicta. [1Ikana 351eKTpOMarHUTHBIX U3JIY4EHUI

IIpakTHyeckne 3aHATHA:

Pemenne 3amad ¢ HpO(I)CCCHOH&J'ILHOfI HaIpaBJICHHOCTBIO

JlabopaTopHble 3aHATHS:

JlaGopaTtopnas pabota Ne9 OmpeneneHue IIUHBI CBETOBOM BOJHBI C ITOMOIIBIO
TU(GPAKIIUOHHON PEIIeTKH.

OK 02, OK 04, OK 09
JIP 07, JIP 09

MP 03, MP 05, MP 06, MP 07,
MP 08, MP 09.

TIP 02, TIP 04, TIP 06, ITP 07,
TP 10
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Tema 5.3
CrnenuajbHasi
Teopusi
OTHOCHUTEJIbHOCTH

Conep:xxaHue yueOHOro MaTepuaJa:

JIBr>KeHHE CO CKOPOCTBIO cBeTa. [IocTynarsl TEOpUH OTHOCUTENIBHOCTH U CIIEICTBUS
U3 HUX. IHBapHaHTHOCTh MOZYJISl CKOPOCTH CBETA B BaKyyMe. DHEpPIHsl TOKOS.
CBs13b MacChl ¥ SHEPTHH CBOOOIHON YaCTHUIIBI. DIIEMEHTHI PEIATHBUCTCKOM
JUHAMUKH.

Pa3nes 6. KBantoBas pusuka

10

Tema 6.1
KBanroBast onTuka

Conep:xaHue yueOHOro MaTepuaJa:

KBanroBas runoresa Ilnanka. KopnyckynspHo-BoHOBOH qyanu3M. GOTOHBI.
JaBnenue cera. Xummueckoe aercTeue ceera. @orodrddexr. YpasHenue
Oiinmreitna s poroaddexra. Buemrnuit porosnexrpudeckuii 3hdexr.
Buyrpennnii poroaddexr. Ilpumenenune Gporordpdexra.

HpaKaneCRue 3aHATHUA:

Pemenue 3amau ¢ HpOCI)eCCHOHaHLHOﬁ HaIIpaBJICHHOCTBIO

Tema 6.2

Pduzuka atoma "
aTOMHOI0 siApa

Conep:xanue yueOHOro MaTepuaJa:

Pa3BuTHe B3IIA0B Ha CTPOEHUE BELECTBA. MOAEIN CTPOEHUS aTOMHOIO A1pa.
3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax BoJopoa. SnepHas monens aroma. OnbITh
3.Pesepdopna. Monens atoma Bogopoaa no H.bopy. KBantosie nocrynars! bopa.
Jlazepsl. PannoakTuBHOCTh. 3aKOH paiiOaKTUBHOIO pacnajaa. PaanoakTuBHbIe
npespatieHust. CriocoObl HaOMIOJEHNUS U PETUCTPALIUH 3apsKEHHBIX YacTHULL.
Crtpoenue aToMHOTO siipa. [ledekT Macchl, 3HEPTHsl CBSI3U U YCTOWYUBOCTH aTOMHBIX
anep. JAnepHsle peakuny. S aepHas sHEpPreTuKa. JHEPreTUHUEeCKUM BBIXO SIIEPHBIX
peakuuii. IickyccTBeHHast palMOAKTUBHOCTD. Jlenenue Tsokenbix saep. Llennas
AllepHas peakuus. YIpaBiseMas LelHas peakus. S aepHblil peakTop.
TepMosiaepHblil cuHTe3. DHeprus 3Be3A. [lonyuenue paguoakTUBHBIX U30TOMOB U UX
IpuMeHeHue. buonornyeckoe neicTBUe palMOAKTUBHBIX U3JIy4CHUM.

CamocmosmenvHast
paboma

Ksanmoeguvie cenepamopul. Cnocobvl Habnioodenus u pecucmpayuu 3apsaiceHHbix
yacmuy. Ilonyuenue paouoaxmusHuix U30monoe u ux npumenerue. buonocuueckoe
deticmeue paduoakmusHvix uznyueHutl. Pewenue 3a0au.

OK 01, OK 02, OK 04, OK 05
JIP 07, JIP 08, JIP 09

MII 01, MII 02, MP 03, MP 05,
MP 06, MP 09.

TIP 02, TIP 04, TIP 05, IIP 07,
TIP 08, TTP 09, TIP 10

Pa3nen 7. Crpoenne Beesnennoit
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Tema 7.1 Copeprxanue ydyeOHOro MaTepuaJa; 2 OK 02, OK 04, OK 07, OK 09
Crpoennue Conueynas cuctema. [1naHeTsl, UX BUAMMOE JBMXeHHE. Majible Tela COTHeYHOH JIP 05, JIP 07, JIP 08, JIP 09
CosHevyHoOM cucrtemsl. Cucrema 3emnss—Jlyna. Connune. ConHeuHast akTUBHOCTb. MIcTOUHMK MIT 02, MP 03, MP 05, MP 06,
CHCTEMBI sHeprun CoJiHIA U 3BE3I. MP 07, MP 08, MP 09
Tema 7.2 Conep:kanue y4eOHOIro MaTepuaJa: 2 IIP 01, IIP 03, ITP 09, ITP 10
JBoJIIOIUSA .
BeeseHHOI 3BE3/1b1, UX OCHOBHBIE XapakTepucTUKu. COBpeMEHHbIE PEACTABICHUS O

MPOUCXOKACHUH U 3BoJtonK CoJIHIA U 3BE3/. DTaIlbl )KU3HU 3BE3/. MIleuHbIiI

[IyTe — nama ["ataktuka. Tunsl ranaktuk. Paguoranaktuku v kBa3zapel. Becenennast.

Pacmmmpenue Beenennoii. 3akon Xab66ma. Teopus bonbioro B3psiBa. MacmtabHas

cTpyKTypa Bcenennoil. Meraranaktuka.

JlabopaTopHble 3aHATHUS: 2

Jlabopatopnast pabora Nel0 "M3yuenue kapThl 3B€3HOT0 HEba'™.
CamocmosmenvHas Paouocanaxmuxu u xeazapvl. Macwmabuas cmpykmypa Bcenennoti.
paboma Memacanaxmuxa. Pacwupenue Bcenennoii. 3akon Xabona. Teopus bonrvuiozo

83pbiaa.
K;oncyabTanus 2
IIpome:xxyTouHasi aTTecTAlUA: YK3aMEH 6
Bcero: 148
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3. YCJIOBUS PEAJIMBAIIMU ITPOT'PAMMBI YYEBHI'O IPEJIMETA
3.1 TpeGoBaHNsA K MUMHUMAJIBHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecneYeHH IO

Peanmzanuss mporpamMmbl JUCHUILUIMHBI TpeOyeT HaiW4uus y4eOHOro KaOMHETa, B KOTOPOM HMEETCs
BO3MOXXHOCTh 0O€CTeunTh CBOOOAHBINH JOoCTyn B MHTEpHET BO BpeMs ydeOHOTO 3aHITHS W B IMEPHOJ
BHEYUYEOHOU JesATenbHOCTH oOydaronuxcs. B coctaB kabuHera (U3MKKM BXOJUT JlabopaTopusi ¢
1abopaHTCKON KOMHATOM.

[Tomemenne kabuHeTa GU3UKU  yIOBJICTBOPSIET TPEOOBAHUSAM CAHUTAPHO-IMUACMHOIOTHUECKUX MPABUI U
HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) m oOCHaIIEHO CIHENUATU3UPOBAHHONW Yy4eOHOH MeOenblo,
MIPOTUBOMOXKAPHBIM HHBEHTAPEM, anTEUyKol C HAOOpOM TMEPEBA30YHBIX CPEACTB U MEIUKAMEHTOB,
WHCTPYKIIMEH MO TpaBWiiaM Oe30MacHOCTH TPyJa I YYalIUXCsl, )KYpHAJI PETUCTPAIlMH MHCTPYKTaXKa IO
mpaBmJIaM O€30MACHOCTH M CPEICTBAMU OOYYCHHUS, JOCTATOUYHBIMHU TSI BHITTOJIHEHUSI TPEOOBAHMIA K YPOBHIO
MOJITOTOBKH O0YYAIOIIUXCSL.

OobopynoBanne y4eOHOro KaOuHeTa:

B cocraB yueOHO-METOIMUECKOTO H MaTepUaTbHO-TEXHUUECKOTO0 00CCIICUCHHS IPOTrPAMMBI  BXOJIST:

* KOMIUICKT y4eOHBIX TaOmuI], Tutakatel: «Du3ndeckre BEMWYUHBI M (YHIaMEHTAIBHBIC KOHCTAHTBHIY,
«Mexnaynaponnass cucrema emununl CHy», «llepuommnueckass cucTteMa XHUMHYECKHX JJIEMEHTOBY,
"[IpucTtaBku KpaTHbIX U N0dbHBIX eauHul’, " Illkana 31eKTpoMarHUTHBIX BOJH'", TOPTPETHI BHIIAKOIIUXCS
YYEHBIX-(DU3UKOB H aCTPOHOMOB;

* KOMIUIEKT JIEKTPOCHA0KEHUS KaOnHeTa (QU3HKH;

* TCXHUYCCKUC CPCACTBA 06y‘IeHI/I${Z

- MyJBTUMEIUAIIPOCKTOP (CTAlMOHAPHBIN);
- HOYTOYK;
- MHTEpaKTUBHAS TOCKA;

- BeO-Kkamepa.

* IEMOHCTpAIMOHHOE 000pyAoBaHKe (00IIeT0 Ha3HAYEHUS M TEMAaTUYECKHEe Ha0OPHI);
« ntaboparopHoe obopyaoBaHue (00IIEro Ha3HAYCHUS U TeMaTHuYecKrue Habophl);

* BCIIOMOTaTEIbHOE 000PYI0OBAHUE;

* KOMIUIEKT TEXHHYCCKOU JOKYMCHTAIMHU, B TOM YHUCJIIC IMacriopTa Ha CpEaACTBa 06yqu1/I${, HHCTPYKIUU I10
X UCITIOJIB30BAHUIO N TCXHUKC 6C3OHaCHOCTI/I;

* OuONMMOTEeYHBIH (HOH.

B Oubmuoreunsiii  ¢oHx BXoAsT y4eOHUKH, YydyeOHo-meroauueckue komruiektel (YMK),
o0ecrieunBaroIe 0OCBOeHUE yueOHoro npeaMera duzuka.

bubnuoreunsiit QoHA CONEPKUT TaKKe CHPABOYHHKK MO (PU3MKE M TEXHUKE, HAyYHO-TOMYISIPHYIO
JUTEPaTypy €CTECTBEHHOHAYUYHOTO COZEpKaHUSI.

B mpouecce ocBoeHus mporpaMmbl yueOHOW AUCUMITINHBI «PU3HKa» CTYACHTHI UMEIOT BO3MOXKHOCTh
JOCTYyNa K 3JEKTPOHHBIM Y4eOHBIM MaTepHajaM Mo (HU3UKEe, UMEIOIIHUMCS B CBOOOJHOM JOCTYIE€ B CETH
WNHTepHer.



JAuIaKTHYeCKHMH MaTepuaJl U MaTepuaJ AJIs KOHTPOJIA 3HAHUI U YMEHUIi:

®  3aJIaHUs U1 UHIUBUIYAIBHOTO OOYUEHUS M OPTaHU3allli CaMOCTOSITENILHBIX PadoT;

¢ npodeccHOHATBHO OPUCHTHPOBAHHBIC 33 [aHMS;

® METOJIMUYECKOE NOCOOUE /ISl MPOBEICHUS MPAKTHUECKUX padoT;

® 3aJIaHU JUIS IPOBENICHUS] KOHTPOJILHBIX PadoT;

®  BOIIPOCHI JUIsl MPOBEACHUS (DU3UUECKHUX JUKTAHTOB;

®  METOJIMYECKOE NOCOOME C MHCTPYKITUSAMH ISl IPOBEICHUS TaO0OpaTOPHBIX padoT;

® DK3aMCHAIMOHHBIA MaTepHal;

o «Dwmsuka. [Tocobue nmns pemenus 3amau», E.W. Kopabnésa, nmpenogaBatens ['BIIOY  «AIIT»,

2022r.;

o « ®uzuka. OcHOBHBIC TOHATUSA ¥ 3aKoHBI, E.M. Kopabnéa, nmpenonasatens ['BIIOY  «AIIT»,

2020r.;

® MCTOAHMYCCKOC rnocooue JJIA IIPOBEACHUS ITPAKTUICCKUX SaHHTHﬁ;
® KOMINICKT KOMIIBIOTCPHBIX HPCSGHTaHI/Iﬁ U BUACOMATCPUAIIOB.

3.2. UndopmannonHoe odecnevyeHne peajau3amun NporpamMmmbi.

[lepedyeHp pekOMEHTyeMbIX y4eOHBIX H31aHui, THTepHET-pecypcoB, JONOTHUTEIBHON JTUTEPATYPHI.

OcHoOBHbIE HCTOYHHUKM:

Yueonuk: A.A. Bacubes, B.E. ®énopos, JI.JI. XpamoB "®uzuka" y4. nocodue mis CIIO, 3-e uzganue,
ucrmpaBlieHHOe U fononHeHHoe. MockBa* FOpait* 2021 r.

I_IOHOJ'[HI/ITeJII)HbIe HCTOYHUKMU:

4. Msakumes, b.b. byxosues, H.H. Corckuit ®wuszuka. 10 w1 VYueOHux mms
0011e00pa3oBaTeNbHBIX YI4EeOHBIX 3aBeieHui. — M., 2021r.

I''A. Msakumes, b.b. byxosueB ®usuka. 11 ki1. YuebHuk st o0mieoOpa3oBaTeNbHBIX YU4EOHBIX
3aBeacHuil. — M., 2021r.

KommnbrorepHbie npe3eHTammm.

HNuTepHeT- pecypcenl:

www. fcior. edu. ru (denepanbHbIi HEHTP HHPOPMALTMOHHO-00Pa30BATEIBHBIX PECYPCOB).
wwww. dic. academic. ru (Axagemuk. CJ0Bapu ¥ SHIUKIIOTEIHHN).

www. booksgid. com (Books Gid. DiektponHasi 6ubinoreka).

www. globalteka. ru (I'mobanreka. 'moGanbHast OnbIMOTEKA HAYYHBIX PECYPCOB).

www. window. edu. ru (Enunoe okHO tocTyna k 00pa3oBaTelbHBIM pecypcam).

WWW. st-books. ru (JIyumas yuebnas nurepatypa).

www. school. edu. ru (Poccuiickuii 06pa3oBaTenbHBIN MOPTAI. JlOCTYITHOCTH, KAYECTBO,
3¢ (HEeKTUBHOCTH).

www. ru/book (OnekTpoHHas OUOIMOTEYHAs CUCTEMA).

www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypcebl HTepHeTa — DU3HKa).
www. school-collection. edu. ru (Equnas xosiekims udpoBeix 00pa3oBaTEIbHBIX PECYPCOB).
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS
YYEBHOI'O IPEIMETA

KoHTpoJIb U OIICHKA PEe3y/IbTATOB OCBOCHHS y4eOHOrO MpeMETa OCYIIECTBISIETCST B MPOLIECCE MPOBEICHUS
u 1a00paTOpHBIX pabOT, TECTHPOBAHHS, a TAKXKE MPH BBINOJIHCHUU

YCTHOI'O oOIIpoca, IMPaKTUYCCKUX

YHallluMHUCA UHAUBUYAJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HCCHeHOBaHHﬁ.

Taoauna 1

PesyabTaThl 00yyeHus

(OCBOGHHLIe yYmeHusi, yCBOCHHLIC 31-[3]-[1/[5[)

@opMbI M MeETOAbI KOHTPOJIS H OLEHKHU
pe3yJbTaToB 00y4eHust

BBenenue
3HATD:

®  CMBICII MOHATHIA: (PU3HYECKOE SBJICHUE,
THIIOTE3a, 3aKOH, TEOPHSI, BEIIECTBO;

® METOBI HAYYHOTO MTO3HAHHUS;

e mpaBWJa TEXHUKH OE30MaCHOCTH TIpU
oOpamieHnn C buznyeckuMu
npudopamMu U 000pyIOBaHUEM.

yMeThb:

® CHO M TOYHO M3Jararb CBOU MBICIIH,
JIOTHYECKU OOOCHOBBIBATh CBOIO TOUYKY
3peHHs, BOCIIPUHUMATh u
aHAJM3UPOBATh MHEHUsI COOECETHUKOB,
IIpU3HaBas MPaBo JAPYroro 4ejoBeKa Ha
MHOE MHEHHE;

® BECTU JHAJOr, BBICIYIIMBATH MHEHHE
ONIIOHEHTA, Y4acTBOBATh B IUCKYCCHH,
OTKPBITO BBIPAXKATh U OTCTAaUBATh CBOIO
TOUYKY 3pEHHUS;

® U3MepATh Pl (U3NYECKUX BEJIUYMH,
IIPENICTaBIIAS PE3YyIbTaThl U3MEPEHUN C
Y4E€TOM HUX IOTPEUIHOCTEN;

® COCTaBJIATb OTYET IO IPOAECIAHHON
paoore.

e JlaGopaTopnas padora Nel
«OmnpeneneHue NorpeuHoCT! pu
N3MCPCHUHN BCIIMYUHBD>

Pazpea 1.
Mexanuka.

3HATb:

® OCHOBHBLIC 3aKOHBI KJIaCCHUYECKOI
MCEXaHHUKH n TpaHUIbI ux
MMPUMCHUMOCTH.
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yMeTh:
® [PUMEHATh 3aKOHBl  KJIAcCHYECKOH
MEXaHUKHU Ha IIPAKTUKE.

Tema 1.1. Kunemaruka
3HATH:

® OCHOBHbIE TIIOHATHUSA: MEXAHUYECKOE
JBUKCHHUE, cucrema oTcyerTa,
[IEpEMELLEHUE, ITYTh, TPAEKTOPUS;

e 0 BEKTOpaXx M HX IPOEKIUAX Ha
KOOpJAMHAaTHbIE OCH;

® 3aKOHBI PaBHOMEPHOTO u
PaBHOIEPEMEHHOIO  IPSIMOJIMHEMHBIX
JIBUKCHUM, PABHOMEPHOI'O JABH)KCHHUS
10 OKPY>KHOCTH.

yMeThb:

(dbopMyIMpOBaTh OCHOBHBIE MOHSATHUS;

MPEACTABIATh MEXaHUYECKOe

JBIKEHUE YPaBHEHUAMH U TpapuKaMu

3aBUCUMOCTH KOOPJMHAT U MPOEKIUI

CKOPOCTH OT BPEMEHU;

®  OINpEeAeNsITh KOOPAUHATHI, TPOUICHHBIN
MyTb, CKOPOCTb, YCKOpPEHHE IO
YpaBHEHUSIM PaBHOMEPHOTO "
PaBHOIIEPEMEHHOTO ABUKEHUM;

® HAXOOUTh  CKOPOCTh,  YCKOpEHHE,
YTJIOBYIO CKOPOCTb, TIEPUOJ U YACTOTY
NpU  PAaBHOMEPHOM JIBIOKEHHH IO
OKPY>KHOCTH;

e paboTaThb B TpyIIe C BHINOJHEHHEM

Pa3IMYHBIX COIL[UATBHBIX POJIEH.

Tema 1.2. IlunamMuka

3HATh:
® OCHOBHBIC TIOHATHS: Macca, Cuja,
WHEPTHOCT;
®  3aKOHBI HprotoHa, BCEMHPHOT'O
TSITOTCHHUS;

®  CWIBI TSKECTH, YIPYTOCTH, TPEHHUS.
YMeThb:

® OIWCHIBATh M OOBICHATH (I)I/ISI/I‘-ICCKI/IC
SIBJICHUS 1 CBOICTBA TCII,

IIpakTnyeckas padoraNel
"3aKOHBI MEXaHUKHU"

KonTtpoabsnas pa6ora Nel o pazneny
« Mexanukay (TecT)

duznyeckue TUKTAHTHI

10 KHHEMATHKE, TMHAMHUKE, 3aKOHAM
COXpaHEHUs

JlaGopaTropnas paGora Ne 2
"OnpeneneHne MIOTHOCTH BELIECTBA
METOJOM TUPOCTATUYECKOTO
B3BEIIMBaHU"
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® [PUBOAWUTH MPHUMEPHl NPAKTUYECKOTO
UCIOJIb30BAHUS 3aKOHOB INHAMUKH;

® [PUMEHATH  [OJY4YEHHbIE  3HAHUS
3aKOHOB Ha IIPaKTHKE IS pelIeHUs
¢bu3nyeckux 3anad;

® U3MEpATh Maccy Tela, CUILY;

® U3MEpATh psAI (UBNYECKUX BEITUYUH
(Bec, apXMMEIOBY CHILY, YCKOPEHHE),
IIPEJCTABIIAS Pe3yJIbTaThl U3MEPEHHUH ¢
Y4€TOM UX IOTPEIIHOCTEH;

® COCTaBJATH OTYET N0 MPOJEIIAHHON
pabore.

Tema 1.3. 3aKkoHbI COXpaHeHHSI B MeXaHHKe

3HaThb:

® OCHOBHBIC MOHSATHUSA: UMIIYJIbC, paloTa,
MOILHOCTb, JHEprus, BUJIBI
MEXaHUYECKOM DHEPruH, 3aMKHYTas
CUCTEMA, PEAKTUBHOE JABU)KCHHUE;

® 3aKOHBl COXPAaHEHMS HMIIylIbCa U
ITOJTHOW MEXaHWYECKON YHEPTUH

yMeThb:

® JIPUBOAUTHL MPUMEPLI IMPAKTHUYCCKOI'O
HCIIOJIb30BAHHA 3aKOHOB COXPAHCHUSA,;

®  BbIYHCIIATH pa60Ty CHII,
MMOTCHIUAJILHYIO n KHHCTUYCCKYTO
OHECPTIHUI0, UMITYJIEC TCJIa U CUJIBI;

¢ [IPUMCHSITH 3aKOHBbI COXPAaHCHUMA

UMITYJIbCA ¥ DHEPTMM Ha MPAKTHKE AJIS
pemieHns GU3NUECKHX 3ajau.

Paznen 2

OcHOBBI  MOJICKYJSIDHOWT  u3ukn m
TePMOAUHAMHUKH

3HATh:

e ocHoBHbIE nonoxeHuss MKT crpoenus
BEIIECTBA;

® OCHOBHBIE 3aKOHBI TEPMOJUHAMUKH;

HauboJsee BaXKHbIE OTKPBITHUS B 001acTH

(Gu3nKy, OKa3aBIIME ONpEAEISIoIee

BIIMSAHUE Ha pa3BUTHE HAYKU W

TEXHUKH;

® 0 BKJAJ€ POCCUHCKUX M 3apyOeKHBIX
yu€HbIX,  OKa3aBIIMX  HauOoJbIlee
BIIMSIHUE Ha pa3BUTHE (UBHKH.

duznyeckuid AMKTAHT
10 OCHOBHBIM ITOHSTHUSIM U 3aKOHaM

JlaGopaTopnasi pa6ora Ne3
""OmnbITHas IPOBEPKa 3aKOHA
boitna-Mapuorra”.

IIpakTnueckas padora Ne2
""VpaBHEHHE COCTOSHUSI HI€ATEHOTO
ra3a. ['a30BbIe 3aKOHBI .
IIpakTHyeckas padora Ne3

" IlepBblil 3aKOH TEPMOJIMHAMUKH"

KonTtpoabHnas padora Ne2 no reme
«Monexyasipaast puznka» (Tecr)
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yMeTh:

e OTUIMYaTh TUNOTE3bl OT  HAYYHBIX
TEOpHIA;

e OOBSCHATH WPHUPOJHBIC SBICHUS Ha
ocHoBe MKT;

® T[PUMEHATh 3aKOHBl TEPMOJUHAMUKH

i OOBSICHEHUS! NPUPOAHBIX SBICHUN
U TOpUHLMINA JEWCTBUS  TEIUIOBBIX
JIBUTATEIICH;

e npumeHATh ypaBHeHUs MKT u 3akoHbl
TEPMOJUHAMUKNA Ha IPAKTUKE JUIA
pemeHust GU3MYECKHX 3a/1a4.

Tema 2.1. OcHOBBI
KHHETHYeCKOH Teopuu.

MOJIEKYJISIPHO-

3HATb:

e ocHoBHbIE nonoxxeHuss MKT crpoenus
BEILIECTBA;

® OCHOBHbBIC IIOHATHUA: HJACAIbHBIA Ta3,
JaBJICHUE T'a3a, TEMIIEPATYPa;

® YpPaBHEHHME COCTOSHHA  MJEAIBHOIO
ra3a, ra30BbI€ 3aKOHBI, U30IIPOLIECCHI;

® ONIMYUE KPUCTAUIMYECKUX TEI OT
aMop(HBIX TeT,

® [PUPOAY TEIUIOBOI'O PACLIIUPEHUS TEIL.

yMeTh:

¢ MPHUBOJUTHL IIPUMCPBI, MOKA3bIBAIOIIUC,
4qTo Ha6J'IIO,[[eHI/I$I U SKCICPUMCHT
SIBIISTFOTCSL  OCHOBO#A JJIs1 BBIIBHKCHHUA
TUIOTE3 MU MNOCTPOCHUA TeOpHﬁ, 4qTo

MO3BOJISIIOT ~ [IPOBEPUTh  MCTUHHOCTH
TEOPETUYECKUX BBIBOJIOB, 4TO
¢busnueckue TEOPUHU JA0T

BO3MOXKHOCTh OOBSCHSATH H3BECTHEIC
SIBJICHUSI TIPUPOJBI U HAYYHBIE (PAKTHI,
MpEeACKa3blBaTh  €IIE€  HEU3BECTHBIC
SIBJICHUS,

® T[EpEeBOJUTh 3HAUYCHHE TEMIEeparyp H3
mwkanel Lenscus B mkany KenbBuHa u

Hao000poT;

® CTpOUTH u YUTaTh rpaduKu
M30IPOIIECCOB;

e pemarh 3aJa4d C HCIOJIb30BAaHHEM

ypaBHeHUsa MenpaeneeBa - Knaneiipona
W Ta30BbIX 3aKOHOB, Ha BIAXHOCTb

e Pedeparnl

"[leperpeTslii map U €ro UCIOJIb30BaHUE B
TeXHUKe".

"Kpucrammuueckue u amopgHbIe Tena".
"Vrpyrue cBoicTBa TBEPIbIX TEM .
"MexaHnYeCKHE CBOWCTBA TBEPIbIX TEM .

"TemnnoBoe paciIupeHre TBEPAbIX T U
JKUIKOCTEN.

"XonoanibHbIE MAIIIUHEL .

"OxpaHa npupoas! .
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BO3/yXa;

® TMPOBOIUTH HAOMIOJACHUS (PUINIECKUX
SIBJICHUM, TUIAHUPOBATh W BBIMOIHSITH
OKCHEPUMEHTHI, JejaTh BBIBOABI Ha
OCHOBE IKCIIEPUMEHTAIBHBIX JTAHHBIX;

® u3MEpATh psA  (HU3NYECKUX BEIUYHUH
(atmocepHoe naBieHHe, JaBJICHUE
KHUJIKOCTHOTO CTOJI0A, KOIPPHUIHCHT
JUHEWHOTO  pacCIIUpeHusi  TBEPIOTO
Teja, BIAKHOCTh BO3/1yXa);

® TIPEICTaBIATh PE3yJIbTaThl U3MEPECHUH C
YUETOM IOTPEITHOCTEH;

® COCTaBIIATh OTYET TIO TPOACIAHHOM
pabore.

Tema 2.2. OcHOBbI TEPMOAUHAMHUKH.
3HATh:

® (U3HMYECKYI0  CYUIHOCTb  IOHSTUH
BHYTPEHHSS  SHEpPrus, KOJIMYECTBO

TEIIOTHI, aanabaTHBIN rnpouecc,
HEOOpaTUMBIH u 00paTuMbIi
MIPOIIECCHI,

e crocoObl  W3MEHEHMs  BHYTpPEHHEH
SHEPIUM, IEPBBII W BTOPOM 3aKOHBI

TEPMOJUHAMHUKH;
® T[IPUHIIUI NEUCTBHUS TEMJIOBOIO
JIBUTATEIIS;

® polb  TEIUIOBBIX  JBUrarened B
HapOJHOM XO3SIHICTBE;

e MeTOAbl NPOPUIAKTUKH U OOpHOBI C
3arpsA3HEHUEM OKPYKAIOLIEH CpeJibl.

yMeThb:

® TPUMEHSTh MepBBIN 3aKOH
TePMOJUHAMHUKN K HW30MpoIeccaM u
aanabaTHOMY MPOIIECCY;

e pemiath 33Ja4yd  C HCIOJIb30BAHHEM
MIEPBOTO 3aKOHA TEPMOUHAMUKH;

e paccuuThiBaTh  paboTy  ra3a B
n300apHOM  Tpolecce, BHYTPEHHIOKO
SHEPTHUI0 HUACATHHOTO OIHOATOMHOTO
raza,  KOJMYECTBO  TEIUIOTHI B
Pa3IMIHBIX nporieccax, K.ITJI.
TEIUIOBBIX JBUTATENCH;

® BCCTU OUAJIOr, BBICIYHIMBATHL MHCHHE
OIIIIOHCHTA, Y4aCTBOBAaTh B JUCKYCCHUU,
OTKPBITO BBIPAXKaTh U OTCTAUBATh CBOIO
TOYKY 3pEHUS.
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Tema 2.3 ArperarHble COCTOSIHUS
BelecTBa U (a3oBbie Mepexoabl

3HATD:
HOHATHUHU

e (U3MYECKYI0  CYIIHOCTh

WCIIapeHue, KOHJEHCAILMs, KHUIICHHE,
HACBIILICHHBI W HEHACBIIMICHHBIN Map,
a0CoJIIOTHAS u OTHOCHUTEJIbHAS
BJIQXXHOCTh BO3]lyXa, TOYKAa POCHI,
IMOBEPXHOCTHBIN CIIO  KHMJKOCTH,
cMayHuBaHUeE, KAWL PHOCTb,
ILIABJICHHC, KpUCTaJUTH3aLus,
kod(urmenHt JUHEHHOTO u

00BEMHOTO TETNIOBOTO PACIIUPEHUS;

® [PUHIUN JEUCTBUS TUTPOMETPOB U
MICUXPOMETPA,;

® BUJBI YIPYTUX nedopmanuii;

3aKoH ['yka;

00 ydére TEIUIOBOTO pAaCIIMPEHUS B

TEXHUKE;

e O IIPAKTHYECKOM NPUMEHEHUH
(¢u3MUeCKUX 3HAHUH O CBOWCTBax
ra3oB, KUJAKOCTEH U TBEPIBIX TEI.

yMeThb:

®  U3MEPATH BJIAXXHOCTh BO31yXa
HCI/IXpOMeTpOM nu FPIFpOMeTpaMI/I,
OIIPELEIIATh TOUKY POCHI;

e pemarh 3a4a4d Ha Pacu€T BIAXKHOCTH,
Ha 3aKoH ['yka;

® IIPUMEHATH 3HAHHS O CBOMCTBAaXxX ras3os,

JKUJIKOCTEM W TBEPABIX Tel B
HOBCEIHEBHOU KU3HHU.
Paznen 3 DaekTpoannaMmuka
3HATD: o @dusuuecKHii TMKTAHT
10 OCHOBHBIM ITOHATHSIM U 3aKOHAM
e OCHOBHBIE  3aKOHBI KJIAaCCHYECKOH
3IEKTPOIUHAMUKY;

yMeTh:

® [IPUMEHSTHh 3aKOHBI AIEKTPOAMHAMUKHU
Uil OOBSICHEHUSI IPUPOJHBIX SIBICHHM,
MPUHIMIA JEHCTBUS DIIEKTPUUYECKUX
pUOOPOB U TEXHUUYECKUX YCTPOMUCTB.

e JlaGopaTropHas paGora Ne 4

"OnpezneneHue EeKTPUIECKON eMKOCTH
KOHJIeHcaTopa"
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Tema 3.1 DuekTpuueckoe moJe.
3HATh:

e (usmueckuil cMmbICI HaNPsSHKEHHOCTH,
MOTeHIINaNA, HaIpPSDKEHUS,
3JIEKTPOEMKOCTH;

® DJJEKTPUYECKHE CBOMCTBA MPOBOJAHHUKOB
U JTUDJICKTPUKOB;

e JICHCTBUE DOJIEKTPUUECKOTO TOJS Ha
MIPOBOJHUKY U TUAJIEKTPUKH;

® 3aKOH COXpaHEHUs dJIEKTPUUYECKOIO
3apsga u 3aKoH Kyrnona.

yMeThb:

e (opmynupoBaTh
3JIEKTPUYECKOTO MOJIs;

e M300pakaTh OJJIEKTPUYECKUE TIONSA C
IIOMOINIBI0 JIMHUWA HaNpsHKEHHOCTH U
SKBUIMOTEHIUAIBHBIX TTOBEPXHOCTEH;

® BBIUUCIATH CHJIY  B3aUMOJCHCTBHS
TOYEYHBIX 3apsf0B, HANPSAKEHHOCTD,
MOTEHIMAl W Pa3HOCTh MOTEHIMAJIOB
3JIEKTPOCTATUYECKOIO MOJIs;

®  BEHIYHCIIATH 3JIEKTPOEMKOCTh u
SHEPTUI0 BJIEKTPUYECKOTO ITOJIS
3apsKEHHOI0 KOHJIEHCATOPa.

IIOHATHC

Tema 3.2. 3aK0OHBLI MOCTOSTHHOI'0 TOKA
3HATH:

® YCIOBUS, HEe0O0XOINMEBIE IS
CYLIECTBOBAHMUSI 3JIEKTPUUYECKOTO TOKA;

e (pu3MYECKHIl CMBICH SJEKTPOABUKYIIICH
CHUIBI;

e 3akoH Owma ans ydacTka LeNu H
MOJIHOM 1enu, 3akoH /oy — JIeHia;

¢ [Ipupoay OSJICKTPUUCCKOTO TOKa B
METaljax,
® BHJbI IMPOBOANMOCTHU

MOJYIPOBOJJHUKOB M 3aBUCHUMOCTb HX
MPOBOJUMOCTH OT TEMIIEpATyphl U
OCBEILCHHUS;

® VYCTPOWCTBO W NPUHUMUI JACHCTBUS
MTOJTYITPOBOTHUKOBBIX TTPHOOPOB.

yMeTh:

¢ TIIPOU3BOINTH pacqéT QJICKTPHUICCKUX

e JlabopaTopHasi padora NeS

"OnpeneneHue yaeabHOTO COMPOTUBICHUS
MPOBOJIHUKA"

e JlaGopaTropnas paGora Ne6

"N3y4yenue nocineaoBaTesibHOTO U
MapajuieIbHOTO COCTMHEHUS TIPOBOTHUKOB"

e JlaboparopHasi padora Ne7

"Onpenenenne 3/1C u BHyTpeHHETO
COTPOTHUBIICHUS UCTOYHUKA TOKA"

e IIpakTnueckas padbora Ne 4

"3axon Oma Juig yd4acTKa U MOJIHOM LIeTH.
CoenuHeHus MPOBOIHUKOB"

e IIpakTnueckas padora NeS

"PaboTa 1 MOIIIHOCTH AJIEKTPUIECKOTO TOKA.
3akon Jxoynsa-Jlenna"

e IIpakTtnueckas padora Ne 6

"3axon OMMU. [Ipasuno Jlenna. Dueprus
MarHMTHOro nojus"

e KourpoabHas padora Ne3 no teme
«3aKOHBI MOCTOSIHHOTO TOKAa» (TecT)

e Kourpoabnas padora Ne4 nmo teme
«MarnurtHoe moJie.
3ﬂeKTp0MaFHI/ITHaﬂ HHAYKIUSD)
(Tecr)
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merned ¢ pasIUMYHBIME  CHOCOOaMuU
COEMHEHUS TOTpeOUTENeH, UCIIONb3Ys
3aKOHBI IIOCJICIOBATENIFHOTO,
napauienbHOrO COCIMHEHUS
POBOJHUKOB U 3aKoHa OMa;

e pemarh 3a7a4d Ha pacy€r padoTHI,
MOIITHOCTH  3JIEKTPHUYECKOTO TOKa U

KOJHMYECTBA TEIUIOTHI, BBIIEISIEMOrO
TOKOM B ITPOBOJIHHUKE;
®  U3MEpSATH OJ1C, CUy TOKa,

HAIpsOKCHUEC Ha Pas3sIMYHBIX Yy4dacTKax

OCIiu, BHYTPCHHCC COIIPOTUBJICHUC
HCTOYHHKA TOKa, YACJIBbHOC
COITPOTUBJICHHUC Marcpurajia
IIPOBOAHHKA,;

¢ BBIINOJHATHL  3KCICPUMCHTBI, ACJIATh
BBIBOBI Ha OCHOBC

JKCIIEPUMEHTAIIBHBIX JAHHBIX;

® [IPEICTaBIATH PE3yJbTaTbl U3MEpPEHUU
C YYETOM IOIPEIIHOCTEN;

® COCTaBJAATh OTYET IO NPOACIAHHOU
pabore.

Tema 3.3. MaruurtHoe moJie
3HATH:

® T[IOHSTHE U CBOMCTBAa MArHUTHOTO IOJIS;
e (UBHMYECKYI0 CYIIHOCTb MAarHUTHOMN
WHIyKIINH, CHIIBI AMIiepa.

yMeTh:

e U300pakaTh pa3MYHbIE MAarHUTHBIC
MoJasg C IIOMONIBI0 JIMHUM MAarHUTHON
WHYKIUY;

® BBIUUCIATH CHIIY, JCHCTBYIOIIYIO Ha
MPOBOJHUK C TOKOM B MAarHUTHOM
MOJIE;

® T[PUMEHSATh TNPaBWIO OypaBuMKa U
IIPABUJIO JIEBOU PYKH;

® OOBIACHATH NPUHIUIT
3JIEKTPOJIBUTATEIIS,
ANEKTPOUZMEPHUTETHHBIX MPUOOPOB.

NEeNCTBUS

Tema 3.4. DiieKkTpOMarHuTHasi HHAYKIHUS.
3HATh:

® CYIIHOCTH SIBJICHUS AJIEKTPOMArHUTHON
WHIYKIMKA, 3akoH OMW, mpaBuio

e Pedeparnl

"[IpuHUAI 1EHCTBUS SIEKTPOABUTATENS"

"IIpuHINT 1EHCTBUS AIEKTPOU3MEPUTEIBHBIX
npubopos"

"[IpuHuun nericTBus Macc-criekTporpada’

"[IpuHUM 1eHCTBHUS YCKOPUTENS 3apsyKEHHBIX
JacTHIl

"Pop MAarHUTHOTO ITOJII 3€MJIU B KU3HU
pacTeHUM, )KUBOTHBIX, YEJIOBEKA"
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Jlenna;

¢ CYIIHOCTb CAMOUMHAYKIIUH,

® TIOHATHC MHAYKTUBHOCTH;

® 0 BKJAJIe POCCUHCKMX M 3apyOeKHBIX
yu€HBIX,  OKa3aBIIMX  HauOoJbIIee
BJIMSIHUE Ha pa3BUTUE (DU3HKH.

yMeTh:

®  OIpEaeNsITh HarpaBJIeHUE
UHIYKIIMOHHOTO  TOKAa,  HCIOJb3YS
paBuiIo JIeHna;

e pemiaTh 3aJa4M Ha 3aK0H DMU;

e paccuuthiBath DJIC caMOMHIYKIMH M
SHEPTUI0 MAarHUTHOTO TOJIS;

® OOBSCHATH MPUHIUTT NeNCTBUA
reHeparopa IEeKTPUUECKOro TOKa;

® CIIOJIb30BAaTh PA3JIMYHBbIE HCTOUYHUKH
uHpopManuu u COBpEMEHHBIE
MH()OPMAMOHHBIC TEXHOJIOTHH;

aHaJIN3UPOBATh, nepepadaThIBaTh u
NPEABSIBIAT UHPOPMALIUIO B COOTBETCTBHUU C
IIOCTAaBJICHHBIMHU 3aJa4aMU.

Pa3nea 4 Kos1ie0anus M BOJHBI

Tema 4.1. Mexanudyeckue KoJe0aHUA U
BOJIHBI.

3HATb:

® T[IOHATHS TapMOHUYECKHX KoyeOaHuil,
MaTeMaTHYeCKOT0 M TPYKUHHOTO
MasiTHUKOB, OCHOBHBIX XapaKTE€PUCTHUK
KOJIeOaTeIbHOTO TPoIlecca, CBOOOTHBIX
U BBIHYKJICHHBIX KOJIeOaHMii;

e IIpeBpalleHue SHEpPIrUu npu
Kosie0aTeIbHOM JIBUKEHUH;

® CyThb MEXaHHMYECKOI'O PE30HAHCA;

MIPOLIECC PACIIPOCTPAHEHUsI KoJieOaHU

B YIPYIo# cpene.

yMeTh:

e u300paxkaTh rpadudecku
rapMOHHYECKHE KoJieOaHus;

e pemarbk 3aJadyd  HAa  HAXOXKICHUE
apaMeTpoB K0JIeOATEeNbHOTO
JIBYDKCHUST;

® BBIYUCIATH TEPHOJ MaTeMaTH4YECKOTO
U IPY>KUHHOTO MassTHUKOB,;

e IIpakTnueckas pabora Ne 7

"DJIeKTPOMarHuTHBIE KOJIEOAHUS U BOJHBI"
e Konrpoabnas padora NeS no teme
«MexaHuuyeckue u
3JIeKTPOMATHUTHBIE KOJIe0aHus U
BOJIHBD» (TECT)
e Pedeparnl
"3BYyKOBBIC BOJIHBI'".

"VIbTpa3ByK U ero npuMeHeHue"

"I"'enepaTop He3aTyXaroMIMUX
AJIEKTPOMArHUTHBIX KOJIEOaHUN".

"TOKM BBICOKOU YaCTOTHI"

"ITonmyuyenue, nepenava u pacnpeaeacHue
ANEKTPOIHEPrUn"
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e HCCIICNOBaTh 3aBUCHUMOCTH  IEpHOA
KoJIeOaHui MaTeMaTUYECKOI0
MasiTHHKaA OT €TI0 AJIMHBI, MAaCCBhI.

Tema 4.2. DjieKTpOMarHuTHbIE KOJIeOaHUS U
BOJIHBI.

3HATb:

® CXEMy 3aKpBITOTO  KOJIeOATeThHOTO
KOHTYpa U DHEPTeTUYECKUE IMPOIIECCHI,
MPOUCXOJISIINEC B HEM;

® [PUHIUN JCUCTBUS HWHIYKIIHOHHOTO
reHepaTopa u Tpancopmaropa;

®  CBOICTBA JICKTPOMATrHUTHBIX BOJIH;

e (u3KMYECKHE OCHOBBI PAJIMOCBSI3H;

® [IPUHLIUI paaronoKaluu u
TEJICBUICHMUS.
yMeTb:
e pemarth 3aJa4yd  HA  ONpPEACICHHE

[IEpUOJa, YacTOTbl W JJIMHBI BOJIHBI
AJIEKTPOMAarHUTHBIX KOJieOaHui;

e (opMHUpPOBaTh IIEHHOCTHOE OTHOLICHUE
K M3y4aeMbIM Ha YpoOKax (U3UKU

"N3o6perenue paauo  A. C. IloroBeim™

00BEKTAaM U OCBaWBacMbIM  BHIAM
JESATEIbHOCTH, IPUBOAUTL IMPHUMEPHI
MPAKTUYECKOTO HCIIOJIE30BAHUS
(GU3NYECKUX 3aKOHOB B DJHEPIeTHKE,
IS pa3BUTHS paano u
TEJICKOMMYHUKAITUH.

Pa3znen 5 OnTuka

Tema 5.1

FCOMeTpI/I‘{eCKaH OIITHKA
3HATb:

o 3aKOHBI
CBETA;

OTpaXXCHUA U TPCITOMIICHUA

yMeTh:

® TMPUMEHATh Ha TMPAKTUKE 3aKOHBI
OTpaXE€HUs U TMPEIOMJICHUS CBETa MpU
peleHuy 3a1ay;

® OMNpeAeNsiITh MOKa3aTeab MPeOMICHUS

CTCKIIA;
® OMNpeAeNsITh CIEKTPAIbHBIC TPAHUIIBI
YYBCTBUTEIBHOCTH 4eJI0BEYECKOTO

e dusnueckuii JMKTAHT
IO OCHOBHBIM ITOHATHUIM U 3aKOHAM

e [IIpakTnueckas pabora Ne 8
"3aKoHBI OTpayKEeHHsSI U TIPEJIOMIIEHHS cBeTa'
e IIpakrnueckas padora Ne9

"BosiHOBBIE CBOIiCTBA cBETA"
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rjasa.

Tema 5.2
BoJsHoBLI€e cBONICTBA CBeTA.

3HATb:

yMeThb:

BOJIHOBYIO IIPUPOY CBETA;
(bu3NYecKyr0  CYIIHOCTb
uHTEephepeHITnH,
JIMCTIEPCUU CBETA;
CBOMCTBA U NMPAKTUYECKUE TPUMEHEHUS
Pa3IMYHBIX BUAOB 3JIEKTPOMArHUTHBIX
U3JIy4CHU;

paznuuMs U CXOJACTBA  MEXIY
TUGPAKIUOHHBIM UM JIUCIIEPCHOHHBIM
CIIEKTpaMH.

SIBJICHUH
nudpakium,

pemiatb 3ajadyd  Ha  OIpEAECHHE
3aBHCUMOCTH MEXIY JUIMHOW BOJHBI U
4acTOTOM ANEKTPOMArHUTHBIX
KoJe0aHuii;

U3MEpATh JUIMHY CBETOBOl BOJIHBI C
MTOMOIIBI0 AUPPAKIIMOHHON PEIIETKY;
HaOmIOAaTh ¥ OOBSCHATH  SIBJICHHUSA
uHTEephEpEHINH, TQpakIny,
JUCTIEPCUU U TOJISIPU3ALINN CBETA;
NPUBOANUTH TIPUMEPHI TOSIBICHUS B
MPUPOJIE W WCIOJB30BAHUS B TEXHUKE
SABJICHUNA MHTephepeHH, AUudpaKIy,
MOJISIPU3ALINY U JIUCTIEPCUU CBETA,
NepeuYnuciasITh  METOAbl  IO3HAHWUA,
KOTOpPbIE UCHOJB3YIOTCS MPU U3YYEHUHU
YKa3aHHBIX SIBJICHUM.

Tema 5.3 CnennanbHas Teopus
OTHOCUTEJIbHOCTH
3HATh:

noctynatel CTO u ciencTBus U3 HUX,
CYLIHOCTh WHBAPUAHTHOCTH CKOPOCTHU
CBETA;

pasnuune KJIACCUYECKOM 51
PENSATUBUCTCKOM MEXaHUKH;

MOHSATUE YHEPTUHU MTOKOS;

CBsA3b MAcCChI C 3HepFI/IeI7L

e JlabopaTopHasi padora Ne8

"OnpenescHue MoKas3aress IpeIoMICHHUS
crexia”

e JlaGopaTropnas pabGora Ne9

"OmnpeneseHue JJIMHbI CBETOBOM BOJIHBI €
MTOMOIIIBbIO AUGPAKIIMOHHON pemETKH"

e Pedeparni

"['ma3 xak onrudeckas cucrtema'
"OnTtuyeckue npudbops"
"[lonsTHE 0 Tomorpadun’

"YnprpaduoneroBoe u HHGPAKpacHOE
u3nyyeHus"

"PenTreHosckue xydn"

e YcTHBIN ONPOC
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yMeTh:

® OOBSACHATH PEIATUBUCTCKHUE IPDHEKTHI

Paznea 6

DJieMeHTbl KBAHTOBOM (PM3HUKH

Tema 6.1

KBantoBasi onTuka.
3HATb:

® OCHOBHBIC NPEACTABICHUS KBAaHTOBOU
TEOPHH;

® KBAaHTOBYIO IPUPOJIY CBETA;

Teoputo hoTodddekTa;

CYIIHOCTb KOPITYyCKYJIIPHO-BOJHOBOTO

IyaIn3Ma;

e 0coOeHHOCTH XHUMHYECKOTO u
OHMOJIOTUYECKOTO JCHCTBHS CBETA.

® KakK OTKDBITHS B 3TOH 001acTu (GU3NKU
OKa3alli OIpe/eisioee BIMSHAE Ha
pa3BUTHE HAYKU U TEXHHKH,

® 0 BKJAJ€ POCCHUICKUX U 3apyOeKHBIX
y4€HbIX, OKa3aBIIMX  HauOoJiblIee
BJIMSIHHE Ha pa3BUTHE (DU3UKH;

® [PUHIUIBI JECHCTBHS NPHOOPOB U
TEXHUYECKHX YCTPOHCTB, C KOTOPHIMHU
KaXK bl YeII0BEK HIOCTOSTHHO
BCTPEYAETCs B MOBCEHEBHOM KU3HHU U
CIOCOOBI UX UCTIOJIB30BaHUSI.

yMeTh:

¢ pfmatb 3agadd C HCIIOJIb30BAHHUEM

YpaBHECHUSA DUHImTENHA JUTS
¢doroaddexra;

® BBIYHCIATH HSHEPrUI0 U HUMIIYJIbC
¢doroHna;

e OTIMYaTh THUIOTE3bl OT HAYYHBIX

TEOPHIL;

® [PUBOJUTH IIPUMEPSHI, ITOKA3BIBAIOLINE,
YTO HAOMIOJCHHUS M  DKCIEPUMEHT
SIBJISIFOTCS. OCHOBOM ISl BBIIBMOKCHUS

e duznuyeckuii JMKTAHT
10 OCHOBHBIM IMOHATHUAM U 3aKOHAM

e IIpakrnueckas padora Ne 10
"Teopus porordpdexra”

e Pedeparni
"TepmosinepHbIii cuHTE3"
"[Ipobrema TepMosiIepHON YHEPTETUKH

"KBaHTOBBIE reHEpaTOphI'

"Crioco6b! HaOIIOIEHUS U PETHCTPALIUU
3apsOKEHHBIX YacTHUIl"

"[lonydyeHne paInoaKTUBHBIX U30TOMOB U UX
npuMeHeHue"

"buonorudeckoe neiicTBUe pagOaKTUBHBIX
n3nyyeHun"
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TUIIOTE3 U TOCTPOCHUS TEOPUH.

Tema 6.2
®duszuka aroMa.
3HATh:
® CMBbICI MMOHSATHUM aToM,

MOHU3HUPYIOLIUE U3ITYUCHHUS;

e cymHOCTH OnbITOB Pezepdopaa;

e mozenb atoma Pesepdopna — bopa;

® [IPOUCXOXKJICHUE JUHEHYaThIX
CIIEKTPOB Ha OCHOBE Teopuu bopa;

e [puHOMN  JeicTBUs U 00JacThb
MIPUMEHEHUS KBAHTOBBIX T€HEPATOPOB;

yMeThb:

e (opmynupoBath noctyiarsl bopa;

e HaOIIOAATH JIMHEHYATHIE CIIEKTPHI;

® pacCcUMTHIBATh YaCTOTHI U JUIMHBI BOJIH
HCIIyCKaeMOI'0 CBETa IPU IEPEXOAC

aToMa BOOOpOaa nus3 OJJHOI'0
CTAllUOHApPHOTO COCTOSAHUS B APYIO€;
® OOBICHATH IMPOUCXOKIACHUC

JINHENYAaTOro CIEKTpa aToMa BOJAOPOJa
U pa3ivyuue JIMHEW4YaThlX CHEKTPOB
PAa3JIMYHBIX T'a30B;

OOBSICHATH MPUHITUT ACUCTBUS J1a3epa;
[IPUBOJIUTH IPUMEPHI HCIOJIb30BAHUSA
Jla3epa B COBPEMEHHOM Hayke |

TEXHUKE,
® UCNOJb30BaTh MHTEpHET Ui MOHCKa
uHhopManuu 0 MEPCIIEKTUBAX

MIPUMEHEHHUS JIa3epa.
Tema 6.3 ®uznka aTOMHOIO siApa.

3HATb:

e CMbICI MOHATHH: aTOMHOE  SApO,
MOHU3UPYIOLINE U3ITY4YECHHUS;

® CYyIIHOCTb pPaJUOAKTHUBHOCTH, COCTaB
pPagMOaKTUBHOIO U3IYy4YEHUS M  €ro
XapaKTePUCTHKHY;

® DJKCIIEPUMEHTAIIBLHBIE METO/IbI
pErUCTpalMK 3apsSKEHHBIX YaCTHII,

® COCTaB si/ipa U MPUPOAY SACPHBIX CHUIT,

e (usMYecKyl0  CyHIHOCTb  Jedekra
MAaccCBhl;

® MEXaHW3M JeJIeHUs TSHKETBIX sIep;
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® paboTy SAOEPHOTO PEAKTOPA;
® O DPa3BUTHH aTOMHOW DSHEPreTHKH U
pooJIeMax 3KOJIOTHH.

yMeThb:

e pemarh 3a/Jlayd  Ha UCIOJIb30BaHUE
3aKOHA PaJIMOAKTUBHOTO PacIiaja;

® paccuuThiBaTh  JePeKT Macchl U
SHEPTHUIO CBS3U aTOMHBIX SI/IEP;

®  COCTaBJIATH yYpaBHEHUS SIIEPHBIX
peaKIuii;

® [PUBOJUTH MPUMEPHl MPAKTUYECKOTO
WCIOJIb30BaHUsI (U3HUYECKUX 3aKOHOB
B SJICPHOM SHEPIreTHKE;

® [IOHUMATh IIEHHOCTb HAay4HOT'O
[IO3HAHUS MHUpa HE BooOWEe Ui
YeJoBeYeCTBa B IIEJIOM, a KaXKJbIM
y4damumcs 171 ce0s JIMYHO;

® [IOHUMaTb  LIEHHOCTh OBJIA/ICHUS

METOJOM HAYYHOTO TIO3HAHHS IS
JNOCTHXKCHHS ycrexa B JItoOOM BHJIE
MPAKTHYECKOMN JEATEIILHOCTH.

Paznen 7. Crpoenne Beenennoii

Tema 7.1

Ctpoenue CotHEYHOM CHCTEMBI
3HATH:

e crpoeHue COTHEYHOU CUCTEMBI,
e cucremy 3emus-JIyHa;

® 3aKOHBI ABM)XKEHUS IUIAHET;

e crpoenue ConHIa;

® CYIIHOCTbH TIOHATUSA COJIHCYHas
AKTUBHOCTD,
® BJIIMAHHUC AKTHUBHOCTH COJ'IHI_Ia Ha

’KA3Hb Ha 3eMII€.
yYMeTh:

®  OO0BACHITH 3aKOHEI JBUXXCHUA IIJIAHET,

® OOBSCHATDH BIIMSIHUE COJIHEYHOMN
AKTUBHOCTH Ha IIPOLIECCHI,
IIPOUCXOAIINE HA 3EMIIE,;

® T[I0JIb30BaThCsl  IOJBHMKHOM  KapTOH

3BE3QHOro Heoa.

Tema 7.2 DBoronus BecesenHoi

e JlaGopaTopHas padora Nel(
"N3y4yenne kapThl 3B€3HOTO Heba'.

e Pedeparnl
"PanuoraiiakTku U KBazaphel'
"MacmtaOHas cTpykTypa Beenennoit™”
"MeraranakTuka'
"Pacmmpenne Beenennoit. 3akon
Xab6sa"
"Teopus bonpioro B3psiBa”
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3HATh:

yMeTh:

CYILIHOCTh TTOHSITHUS 3BE3/1a,;

OCHOBHbBIE XapaKTEpUCTUKHU 3BE3;
COBPEMEHHBIEC MIPE/ICTABJICHUS 0
poucxoxaeHnu u sBomonun ConHia
" 3BE3;

0 CTpoeHuM Hamen ["anakTuky;

THUIIbI TAJITAKTUK;

CYUIHOCTb MOHSTHS MeTraranakTuka;
Teoputo bonbiioro B3peiBa.

OTJINYATh NOHATUSA 3BE€31a U IJIaHETA,

OTIMYaTh TUIIOTE3Bl OT  HAYYHBIX
TEOPHIL;

MIPUBOJIUTH MPUMEPHI, MOKA3bIBAIOIINE,
9TO HAOMIOJEHUS H  OKCIEPUMEHT
SIBIISTIOTCSL OCHOBOW JIJISl BBIIBHIKCHHS
TUIOTE3 U IOCTPOCHUS TEOPHil;
UCTOJdb30BaTh MHTEpHET Ui ToucKa
nHpopMaIuu.
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4. KOHTPO.JIb U OLIEHKA PE3YJIbTATOB OCBOEHUS YYEBHOM JTUCIUIIIAHBI

IIpeameTHBIE pe3yJIbTATHI H3Y4eHHs Y4eOHOI

@opMBbI U METObI KOHTPOJISI U OLlEHKH Pe3yJbTATOB

AUCHUITIJIMHBI oﬁyqemm
11P6 01 1. Tekyummii KOHTPOJIb:
I1P6 02 - YCTHBI 01poc;
IIP6 03 - (hpOHTANIBHBIN OIIPOC;
I1P6 04 N )
- (pusmUeckuii TUKTAHT;
I1P6 05
- OLICHKA BBLINIOJIHEHUS JOMAIITHUX
I1P6 06 CaMOCTOATENbHBIX PaboT;
11P6 07 - OIICHKA BBIMOJHEHUS J1a00paTOpHBIX padoT;
ITP6 08
- OIICHKA BBIMOJHEHUS TPAKTUYECKUX PadoT
I1P6 09 (peleHusT KAa4eCTBECHHBIX, PACUETHBIX,
PG 10 po(hecCuOHAIBHO OPUEHTUPOBAHHBIX 33/1a4);

- OIICHKA TECTOBKIX 3aJIaHUIM;

- OIICHKA COJIepKaHus U 0(hOPMIICHUS TIPE3CHTAINH,
pedepaToB, T0KIAT0B, COOOIICHHIA;

- Ha0JII0/IeHNE 32 XOZI0M BBINOJIHEHUS
WHIVBUAYAJIBHBIX IPOEKTOB.

2. IIpoMexKyTOUYHBIN KOHTPOJIb:

- KOHTpOJIbHBIE pa0OTHI.

3. UToroBblii KOHTPOJIb

- DK3aM€EH

- OLICHKA BBITNIOJIHCHHBIX IIPOCKTOB,
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