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[Tporpamma pazpaboTaHa Ha OCHOBE

[Tpuka3a MunucrepctBa npocsemmenus Poccun ot 13 utons 2023 r. Ne 530 «O0 yTBepkaeHUN
denepanbHOrO0 TOCYJAPCTBEHHOIO OOPa30BAaTENBHOTO CTaHAApTa CpelHero MpodecCuOHaIbLHOTO
obpazoBanwus 1o npodeccun 15.01.35 Mactep ciecapHbIX padoT».

[Ipukaza MunucrepcTBa oOpa3oBaHHs u HayKH Poccuiickoit denepanuu
or 17 mas 2012 Ne 413 «OO6 yrBepkaeHUU (enepalbHOr0 rocyaapcTBEHHOIO 00pa30BaTEIbHOIO
cTaHAapTa cpeaHero odmero oopazopanus» (¢ n3meHenusmu ot 01 deBpans 2024 r. Ne 62);

[Tpuka3a MunucrepctBa mnpocemienuss PO or 18 mas 2023 1. Ne371 «OO0 yTBep)aeHUU
(dhenepaibHON 00pa30BaTEIIBHON MTPOTrPaMMBbI CPETHET0 00IIETr0 00pa30BaHUS;

B COOTBETCTBUHU C

®enepanbHoii padoueit nmporpammoit COO mno ydeOHOoMy mpeamery «Dusmka» (06a30BbIT
YPOBEHB);

npuMepHO paboueil mporpamMmbl  00I1€00pa30BaTENbHON TUCHUIUIMHBL «DuU3uKa» s
npodeccCHOHATBHBIX  00pa30BaTeNbHBIX OpraHm3anwii, yrBepxkaeHHoin @OI'BOY IO HPIIO
ot 30 HosiOps 2022 1., pazpaborannoii ;s npodeccun CITO 15.01.35 Mactep ciiecapHbix padoT;

PexomeHnmamusiMu 10 peanu3anil CpeaHero o0mero oOpa3oBaHUs B MpeeiaX OCBOCHUS
0o0pa3oBaTeNnpHON MPOrpaMMBbl CpeHero mnpodeccuoHalbHOrO 00pa3oBaHus (mucbMo JlemaprameHTa
TOCYJapCTBEHHON TONMMTUKM B chepe cpemHero  mpodecCHOHANBHOTO  O0pa3oBaHHMA U
npodeccroHaabHoro 00ydenuss Munmnpocsemienus Poccuun ot 01.03.2023 Ne05-592).

Opranmsanus - paspaboruuk: BIIOY OO «OpnoBckuil TeXHHKYM myTeil cooOmieHuss numeHu B.A.
JlanoukuHa»

Pazpaborunku:

Tepnosbix H.U., Metoguct BIIOY OO «OproBckuil TeXHUKyM IyTell cooOiieHus uMeHu B.A.
JlamoukuHa;

TonkaueBa O.M., npenonaBarens ¢uszuku BIIOY OO «OpnoBckuil TeXHUKyM IyTeill coOOLIeHHS
umenu B.A. Jlanoukuna»

BenenukroBa JI.A., npenonaBatens pusuku BIIOY OO «OpnoBckuil TeXHUKYM IyTeil cooOieHus
umenu B.A. Jlanoukuna»

PaccmoTpeHo, 000peH0 M PEKOMEHIOBAHO K NPUMEHEHHIO HA 3aCClaHUU TIPeMETHO-LUKIIOBOK
KOMHCCHH 0011e00pa30BaTeIbHbIX JUCIHILIHH.

Tpotokon No 44 ot « L6 » _usOL-2024T.
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COJAEPXAHUE

OO6miast xapakTepucThka pabodeil MmporpaMMbl 00Ie00pa30BaTEIbHON JIUCITUTIIMHBI
«Duznka

CtpyKTypa U copepkanue 001eoopa3oBaTeIbHON TUCIIUILTAHBI

YcnoBus peanu3anuy IporpaMMel 0011e00pa3oBaTeIbHON TUCITUTUIMHE

KoHTposb 1 o1ieHka pe3yabTaTOB OCBOCHHsI 00IIe00pa30BaTeIbHON JUCIIUTUIMHBI



1. O6mas xapakTepucTHKa pado4eil nporpaMmMbl 0011e00pa30BaTENbHON TUCHUIIJIMHBI
«Du3zuKa»

1.1. MecTo JTUCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI NPOrpaMMbl

ObmeoOpa3oBatenbHas — gucnumimHa — «Pusnukay»  ABIsSETCs  00sS3aTelNbHOM  YacThIO
obmieoOpazoBarenpbHOro Iukia odpazoBarenbHoi mporpammbl CIIO B coorBerctBum ¢ PI'OC mo
npodeccuun 15.01.35 Mactep ciaecapHbIX padoT.

1.2. Heau U miianHupyemMblie pe3yJabTaThl 0CBOCHUS IHCIUILINHbI:

1.2.1. leau AucHUNJIMHbI:

Copepxanue mporpammbl 001eoOpa3zoBaTesibHON  AucHMIUIUHBL Du3nMka HampaBieHO Ha
JOCTUKEHHE CIIETYIOIIMNX LIENEH:

® ¢dopMupoBaHHe y OOYYarOIIMXCS YBEPEHHOCTH B LEHHOCTH OOpa3oOBaHUs, 3HAYUMOCTH
(bu3NYeCKUX 3HAHUI JUII COBPEMEHHOTO KBATH(DUITMPOBAHHOTO CIICIIATINCTA TP OCYILIECTBICHUH €T0
npodeccnoHaNbHOMI eATEIbHOCTH;

® OBjajgeHHE Crneuu(puIeckoll cucTeMoil (U3MYeCKMX TOHSATHH, TEPMHHOJIOTHEH U
CHMBOJIMKOM;

® OCBOCHHUE OCHOBHBIX (DH3MYECKHUX TCOPHIA, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBIAJICHHE OCHOBHBIMH METOJAMU HAy4YHOTO T[IO3HAHUS MPUPOJIbI, HCIOIb3YEMbIMU B
¢dusuke (HaOJIIOICHUE, ONTMCAHUE, U3MEPEHUE, BRIABIKCHHUE TUIIOTE3, TPOBEJCHIE IKCIICPUMCHTA);

® OBJAICHUC YMCHHUSIMHU O6pa6aTLIBaTL JaHHBIC OSKCIICPUMCHTA, O00BACHATH IMMOJIYYCHHBIC
pE3yiabTaThl, YCTAaHABJIMBATbL 3aBHCHUMOCTH MCKAY (1)I/IBI/II-IGCKI/IMI/I BCIIMYMHAMH B Ha6JIIOIIaCMOM
SABJICHHMH, ACT1aTh BBIBOJBI,

® (opmupoBaHHe YMEHHUS peniaTh GU3NYECKUE 3a1a4l pa3HbIX YPOBHEU CIIOKHOCTH;

® pa3BUTHUE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
mpouecce MNpUOOpeTeHHs] 3HAHUM C HCIOJIb30BAHMEM pAa3IMYHBIX HCTOYHUKOB HHGMOpMaLUu U
COBPEMEHHBIX HMH(QOPMALMOHHBIX TEXHOJOTMH; yMeHUH (GopMylIMpoBaTh U  OOOCHOBBLIBATH
COOCTBEHHYIO TMO3MIMIO O OTHOLIEHUIO K (Qu3M4eckod HMH(OpMalMM, IMOTYy4aeMON U3 pa3HbIX
HCTOYHUKOB;

® BOCNHTaHUE YYBCTBA FOPJOCTHU 32 POCCUICKYIO PU3NYECKYIO HAYKY.

1.2.2. Ilnanupyemble pe3yJbTaThbl OCBOEHHUSI 0011€00pa30BATENbHOM TUCHHUIUIMHBI B
coorBercTBHH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO.

Oco0oe 3HaueHue aucuuIUIMHa wuMeeT npu ¢opmupoBanun u passutun OK wu IIK:
muaHocTHBIX (JIP), MetanpenmeTHsix (MP) 1 npeaMeTHbIX pe3ynabTaToB 6a3zoBoro ypoBHs (I1PO).

Koawbl Pe3yabTaThbl 0CBOCHUS IUCHUTIIUHBI
pe3yJIbTaToOB

Beibupate crocoObl  pemieHus 3agad4  NPOPECCHOHANBHOM  AESTeTbHOCTU
IIPUMEHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 01

Hcnonb30BaTb COBPEMEHHBIE CPEACTBA IIOMCKA, aHaau3a M HMHTEpIIpEeTaluu
OK 02 uHbpopMallud ¥ HMH(MOPMALIMOHHBIE TEXHOJOTUU JUIS BBINOJHEHUS 3a/Ja4
npodecCHOHATIBLHOMN JIeTETbHOCTH;

[InanupoBaTh U peain30BbIBaTh COOCTBEHHOE MpOo(deccCHOoHaTbHOE U JTUYHOCTHOE
pasBUTHE, MPEAIPUHUMATENbCKYIO IESITEIbHOCTh B MpodeccHoHanbHO cdepe,

OK 03 UCIIOJIb30BaTh 3HaHM MO (MHAHCOBOW IPAMOTHOCTU B PA3IMYHBIX >KU3HEHHBIX
CUTYaIUsX;

OK 04 D¢ dexkTrBHO B3aMMOIEHCTBOBATh M pabOTaTh B KOJUICKTUBE M KOMAHJIE;

OK 09 [Tonp30oBaTbcss TPOQECCHOHATIBHONW JOKYMEHTAIMEe Ha TOCYJIapCTBEHHOM U

HHOCTPAHHOM A3bIKaX.

JIPB 1.7 [Tonnmarommit npodecCuOHAIBHOE 3HA4YECHUE 0oTpaciu,
po(eCcCUu/CIEUAIBHOCTH TSI COIMAIIBHO-DKOHOMHUYECKOT0 ¥ HAy4YHO-




TCXHOJIOTHUYCCKOI'O pa3BUTHA CTPAHBI.

JIPB 2.5

OCO3HaHHO TPOSBISIONIMKA  HEPABHOIYIIHOE OTHOIICHWE K  BBIOpPAHHOU
npodeccuoHaIBLHON JIESITEIIbHOCTH, MTOCTOSIHHO COBEPILIEHCTBYETCH,
po(ecCHOHANBHO PacTeT, IPOCIABIIsAs CBOKO MPO(eCcCHIo/CIIeUaNIbHOCTb.

JIP 6.3.

Beipakaromuii  0CO3HAHHYI0O TOTOBHOCTH K HENPEPHIBHOMY OOpa3OBaHUIO U
caM000pa30BaHMIO B BEIOpaHHOMU cepe npodecCHnoHaIbHON NeATeIbHOCTH.

JIP 6.6.

O6nanaroumii chOPMUPOBAHHBIMU TPEJCTABICHUSIMUA O 3HAYCHHU U LIEHHOCTH
BBIOpaHHOM MpOQeccHy, MPOSBIAIONIMN YBaKEHHE K CBOCH MPOoQeccuu U CBoeMy
npodeCCHOHATLHOMY COOOIIECTBY, NOJICPKUBAIOIIMNA TO3UTHBHBIM 00pa3 u
MIPECTHK CBOEH npodeccun B OOIIECTRE.

JIPB 6.8.

I"'0TOBBIN K OCBOCHHIO HOBBIX KOMIETCHIIUN B TPO(ECCHOHATBLHOM OTPACIIH.

JIPB 6.11.

OO6nanaronuii oneITOM 0(OPMIICHUS/COCTABIICHHUS TEXHUYECKOW JIOKyMEHTAIINU B
COOTBETCTBUU C TpeOOBaHUAMH Oyaymie npodhecCHOHATBLHOW ACSITeTbHOCTH
npodeccuu /CrenuaibHOCTH.

JIP 7.2.

Bripaxkaromuii 1esITeNbHOE HENPUITHE ACHCTBUN, NPUHOCAIIUX BpEI MPUPOJE,
COJICUCTBYIOIIMI COXPAaHEHUIO U 3aIUTE OKPYKAIOIIEH Cpebl.

JIP 7.3.

[Tpumensirommii  3HaHuA U3 00mIe00pa3oBaTeNbHBIX U MPO(ECCHOHATBHBIX
JUCIUTUTAH U1 Pa3yMHOT0, O€PEKIMBOTO TPOU3BOJICTBA U MTPUPOIOTIONIE30BAHMS,
pecypcocOepexeHusi B ObITy, B MNpPOPEeCcCHOHANBHON Cpele, OOIIeCTBEHHOM
IIPOCTPAHCTBE.

JIPB 7.5.

OTBETCTBEHHO MOAXOAALIMHA K PALMOHAIBHOMY MOTPEOJICHUIO SHEPrUM, BOIBI U
JPYTUX MPUPOJHBIX PECYPCOB B )KU3HH B paMKax 00y4eHHs U MPOo(ecCHOHATbHON
JeATEIbHOCTH,

JIPB 7.6.

[ToHuMarmMii  OCHOBBI  IKOJIOTHYECKON  KYJIBTYpbl B  MPOQPECCHOHAIBHON
NEeSTENIbHOCTH, O0ECTeunBalonIell OTBETCTBEHHOE OTHOIICHHE K OKpYXKarollen
COIMAIbHO-TIPUPOJTHOM, POU3BOICTBEHHON CPEAE U 30POBBIO;

JIP 8.1.

JledarenbHO BBIpAXKAIOIIKAKM [MO3HABATEIbHBIE WHTEPECHl B Pa3HbIX IPEIMETHBIX
00J1acTAX ¢ YYETOM CBOMX HHTEPECOB, CIIOCOOHOCTEH, MOCTHXKEHHM, BEIOPAHHOTO
HamnpaBleHUs: TPOo(hecCHOHATBLHOTO 00pa30BaHuUs U MOATOTOBKH.

JIP 8.2.

Obnagaromuii  MpencTaBIeHUEM O COBPEMEHHOM Hay4yHOW KapTHMHE MUpa,
JOCTH)KEHUSIX HayKW M TEXHHMKH, apryMEHTHPOBAHHO BBIPAKAIOUIMM MOHUMaHHE
3HauUEHUs HAyKM M TEXHOJIOTUH [UIsl Ppa3BUTHUsI PpOCCHICKOro o0miecTtBa u
o0ecrieyeHus ero 0€30MacHOCTH.

JIP 8.3.

JIeMOHCTpUPYIOIIMK ~ HABBIKM  KPUTHYECKOTO  MBIIUICHHS,  ONpPEEICHUS
JIOCTOBEPHOCTH Hay4YHOM MH(OpMALIMHU, B TOM 4HCIe B chepe npodeccuoHanbHOMI
JIESITEIbHOCTH.

JIP 8.4.

VYmeromuit  BeIOMpaTh  CIOCOOBI  pemieHus  3a1a4  npodecCHOHATbHON
JIESITEIbHOCTH IPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM.

JIP 8.5.

Hcnonp3yronmii COBpeMEHHBIE CPEJCTBAa TIOMCKA, aHalN3a W WHTEPIpPETAIHd
uHpopManuy, HHOOPMAIIMOHHBIE TEXHOJOTMU S BBIIOJHEHMS  3ajad
pohecCHOHATILHOM e TENIbHOCTH.

JIP 8.6.

PasBuBaronuii ¥ NPUMEHSIONIMIA HAaBBIKM HAONMIOJEHUS, HAKOIUICHHUS W
cucTteMaru3anuu  (PaKTOB, OCMBICIEHUS OIbITAa B €CTECTBEHHOHAYYHOU U
TyMaHUTapHOW 0ONAcCTSIX MO3HAHUS, MCCIEAOBATEIbCKON M TpodecCHOHATHHON
JIeSITENLHOCTH.

JIPB 8.7.

Ob6nanaronvii  OMBITOM y4yacTHs B HAy4YHBIX, HAyYHO-HCCIIEOBATEIbCKUX
NPOEKTaX, MEPONPHUATHIX, KOHKypcax B  paMKax  MNpodecCHOHAIbHON
HaNpaBJIEHHOCTH NPodeccuu /CrneraaIbHOCTH.

JIPB 8.9.

[TposiBisrOIUil CO3HATEIBHOE OTHOIICHUE K HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCTICUTHOM NMPOodeCcCHOHAIBHON 1 00IIECTBEHHOM e TEIIEHOCTH.

MP 01

Ba3oBrle mornueckue neUCTBUS:

BBUIBJIIATE U xapaKTemeBaTL CyH.[CCTBCHHBIe HpI/I3HaKI/I MAaTCMATHYCCKUX
OOBEKTOB, TIOHATHUW, OTHOIICHUH MEXIy TMOHATUAMH, (HOPMYITUPOBATH
OTIpeieNIeHus] TIOHITHUH, YCTaHABJIMBATh CYIIECTBEHHBIM MPU3HAK KiIacCU(UKaIUH,




OCHOBaHMA Ui OOOOLICHHS W CpPaBHEHHs, KPUTEPUH IPOBOAMMOIO aHAIN3A;
BOCIPUHHUMATh, (OPMYIHpOBaTh U NPeoOPa3OBHIBATE CYXKICHUSA: YTBEPAUTEIbHBIC
U OTpHIATENbHbIC, €IWHUYHbIC, YacTHble M OOIIWE, YCIOBHBIC; BBISBIATH
MaTeMaTUYeCKUe 3aKOHOMEPHOCTH, B3aMMOCBSA3M W NPOTUBOpEYHs B (aKrax,
JAHHBIX, HAOJMIOACHUAX M YTBEPXKACHUSAX, MpeaaraTb KPUTEPUU JUIS BBIABICHUS
3aKOHOMEPHOCTEH M MPOTHUBOPEUHH; JIeNaTh BBIBOABI C MCIIOJIH30BAHMEM 3aKOHOB
JIOTHKH, JEAYKTUBHBIX W WHIYKTUBHBIX YMO3AKIIOYECHUH, yMO3aKIIOUEHHUH MO
AHAJOTWHU; TPOBOJUTH CAMOCTOSATENBHO  JIOKAa3aTENIbCTBA  MAaTEMAaTHYECKHX
YTBEP)KICHUH (IpsMble M OT TPOTUBHOIO), BBICTPAMBATh apPryMEHTAIHIO,
IPUBOIUTH IPUMEPHI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIACHUS U
BBIBOJIBI; BBIOMpPATh CIIOCOO pemieHus ydyeOHOW 3afayd (CpaBHUBATH HECKOJIBKO
BAapUaHTOB  peEIIeHHUs, BBIOMpaTh Hambojee MOAXOIANMHA ¢ yu€ToM
CaMOCTOSATEIILHO BBIACTICHHBIX KPUTEPHUEB).

MP 02

ba3zoBeie nccnenoBaTeNnbCKUe J€HCTBUS:

UCIIOJIb30BaTh BONPOCHl KAaK HCCIIEJOBATEIbCKUNH HHCTPYMEHT I103HAHUS,
dbopMynupoBaTh  BONPOCH,,  (UKCHPYIOIIME  MPOTUBOpEUHe,  Mpodiemy,
YCTaHABJIMBAaTh MCKOMOE U JaHHOE, (pOpMHpPOBATH TUIIOTE3Yy, apryMEHTHPOBATH
CBOI0 TIO3ULHMI0, MHEHHE; NPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN
HKCIIEPUMEHT, UCCIIEOBAHUE MO YCTAHOBJIEHUIO OCOOEHHOCTEH MaTEMaTHYECKOIo
0o0BbeKTa, SIBICHUS, NPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBbEKTaMH,
SBIICHUSIMH, TPOIIECCAMH;, CaMOCTOSTENbHO (opMynupoBath 000OMIEHUS |
BBIBOJIBI 110 Pe3yJbTaTaM MPOBEAEHHOTO HAOIIOICHUS, UCCIeI0BaHUs, OLIEHUBATh
JOCTOBEPHOCTh ~ TOJYYEHHBIX  PE3YyJIbTAaTOB, BBIBOJIOB M  00OOIIEHUIA,
IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTUE IIpoliecca, a TakKe BbIJBUraTh
IPEJITOJIOKEHNS O €70 PA3BUTUHU B HOBBIX YCIIOBUSX

MP 03

Pabota ¢ uadopmarnueii:

BBISIBIISIT 1e(DUITUTH HH(DOPMAINH, TAHHBIX, HEOOXOMMBIX Ui OTBETA Ha BOTIPOC
U s pelleHus 3a/laud; BbIOMpaTh MH(OPMAIMIO U3 HCTOYHHUKOB Pa3IMYHbIX
TUIIOB, aHAJM3UPOBATh, CUCTEMATHU3UPOBATh M HWHTEPIPETUPOBATh MH(OPMAIIHIO
pa3NIMYHBIX BHUJOB M (OPM TNPEACTaBICHUS; CTPYKTYpHpOBaTh HH(OpPMAIHIO,
NPEJCTABIATH €€ B pa3IMuHbIX (hopMax, WILTFOCTPHUPOBATH TpapHUECKH; OLEHHBATh
Ha/I&KHOCTh MH(OPMAIIMHM IO CaMOCTOSATENBHO CPOPMYINPOBAHHBIM KPUTEPUSIM,
c(OPMYITHPOBAHHBIM CAMOCTOSITENTHHO.

MP 04

KomMmyHHKaTHBHbIE YHUBEPCATIbHBIC YU€OHbBIE IEHCTBUS:

BOCIPUHUMATh U (OPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSMHU U
[EeNsIMU  OOILIEHMS, SICHO, TOYHO, I'PaMOTHO BBIpakaThb CBOIO TOUYKY 3pEHHsS B
YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHMS MO XOJy pelleHus 3a/ladd,
KOMMEHTHUPOBATh MOJIYUYEHHBIH PE3yNIbTaT; B X0A€ 00CYKICHUS 3a/1aBaTh BOIIPOCHI
M0 CYIIECTBY 00CYX/IaeMOil TeMbl, POOJIEMbI, pelIaeMoil 3a1a4uu, BHICKAa3bIBATh
UJEH, HaLEJICHHbIE Ha TIIOMCK pEIICHUs, CONOCTaBISATh CBOU CYXKIEHUSA C
CYXKICHHUSIMH JIPYTUX YYaCTHUKOB JiMajiora, 0OHapy>KMBaTh pa3jiHyuue U CXOACTBO
NO3UILIMH, B KOPPEKTHOM opme (HOopMyIHpOBaTh pa3HOIIACUS, CBOM BO3PAXKECHHUS;
NPEJICTaBISATh PE3YNbTaThl pEUIeHHs 3a7aud, OSKCIEPHMEHTa, HCCIeI0BaHus,
IPOEKTa, CaMOCTOATENbHO BBIOMpPATh (hopMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Mpe3eHTAllMd U 0OCOOCHHOCTEH ayIUTOPUH.

MP 05

Camoopranusanusi:

COCTaBJIATh IUIAH, aJTOPUTM pELIEHUS 3aJayd, BBIOMpATh CIOCOO peUIeHHs ¢
y4€TOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHAHTHI PELIEHUH ¢ yu€TOM HOBOH MH(OpMaIuu.

MP 06

CaMOKOHTPOJIb, SMOLIMOHAJIBHBIN HHTEIIEKT:

BJIAJI€Th HABBIKAMU I103HABATENIbHOW pe(IeKCHM KaK OCO3HAHMS COBEPLIAEMBIX
NeHCTBUI M MBICIUTENBHBIX TPOLECCOB, UX PE3Yy/IbTAaTOB, BIAJIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IPOLIECCA U PE3YJIbTAaTa PEIIEHUSI MATEMaTHYECKON
3a1a4d; NPEABUACTh TPYAHOCTH, KOTOpPbIE MOTIYT BO3HHMKHYTh IIpU PELICHUU




3a/1a4¥, BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIHCTB,
JNAHHBIX, HAWIEHHBIX  OMMOOK, BBISIBICHHBIX  TPYIHOCTEH;  OLICHUBATH
COOTBETCTBUE pEe3yJbTaTa IEIU U YCIOBUSAM, OOBSCHSATH NMPUYMUHBI JTOCTHIKCHUS
WIA HEJOCTIDKEHHS PEe3yJIbTaTOB JCSATEIbHOCTH, HAXOIHWTh OINMOKY, JaBaTh
OIICHKY TPHOOPETEHHOMY OIBITY

MP 07

CoBMmecTHas IS TEITbHOCTb!

NOHMMAaTh M HCHOJb30BAaTh MPEHMYIIECTBA KOMAaHIHOW M HWHIUBUAYAIbHON
paboThl TpHM pelmieHuH y4eOHBIX 3a/1a4, MPUHUMATh LEIb COBMECTHOM
JeSITebHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW DPabOTHI, paclpeaessTh
BUIBl Pa0OT, JOrOBapHBAThCS, OOCYXIaTh TPOIECC W PE3YyIbTaT pPabOTHI,
000011aTh MHEHHUS HECKOJBKUX JIIOJICH; Y4acTBOBaTh B TPYIIOBBIX (hopmax
paboThl (0OCYXIeHHs, 0OOMEH MHEHHH, «MO3TOBBIE IITYPMbI» U UHBIE), BHITIOIHATH
CBOI0O 4YacTh pabOTBl M KOOPAWHUPOBATH CBOM JCHCTBHS C JIPYTMMH WICHAMHU
KOMaH/Ibl, OIICHHBATh Ka4eCTBO CBOETO BKJIA/a B OOIIUH MPOIYKT MO KPUTEPHSIM,
c(OpMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

ITP6 01

JEMOHCTPUPOBAaTh Ha IpUMepax pojib U MeCTOo (UMK B (GOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KapTHUHBI MUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTHI, B TIPAKTUYECKOM JEATCIBHOCTH JIIOAEH; YYUTBIBATH TI'PAHULIBI
NPUMEHEHHS W3YYeHHBIX  (U3MYECKMX  MOJENeH: MaTepualibHas  TOYKa,
UHepLUalbHas cUCTeMa OTcuéTa, abCONIIOTHO TBEPIOE TENO, HJCaJIbHBIA a3,
MOJICJIA CTPOEHHUSI Ia30B, KUAKOCTEHM M TBEPABIX TEJl, TOUCYHBIM AIEKTPUUECCKUN
3apsil MpU pelieHuH (U3MYECKUX 3a]ad; paclo3HaBaTh (pU3MUECKUE SBICHUS
(mporecchl) M OOBSICHATH WX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISIPHO-
KMHETUYECKOW TEOpUU CTPOCHMSI BEILECTBA U JIEKTPOJMHAMUKU: PAaBHOMEPHOE U
PaBHOYCKOPEHHOE IPSIMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE MaJeHUE Tell,
JBIDKEHHE TI0 OKPY)KHOCTH, HHEpIUs, B3auMojaeWcTBue T1en, aupdysus,
OpOYHOBCKOE JIBUJKEHUE, CTPOCHHE KHUJAKOCTEH U TBEPABIX TeJl, U3MEHEHHE
00BbEMa Ten MpH HarpeBaHuU (OXJIAXAEHUH), TEIUIOBOE PaBHOBECHE, HCIapeHHe,
KOHJICHCAllMs, IUIaBJICHUE, KPUCTAJUIM3ALNs, KHUIIEHUE, BIIAXKHOCTh BO3/yXa,
MOBBIIICHUE IaBJICHU Ia3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEXKIY
nmapaMeTpamMM  COCTOSHHMA Trasa B H30Ipoleccax, JJEKTpU3alus — Tel,
B3aUMOJICHCTBUE 3aps10B;

ITP6 02

OIMMUCBIBATL MCXAHUYCCKOC MOBWIXCHUC, MCIIOIb3YysA (1)I/I3I/I‘-ICCKI/I€ BCJIIMYHHBI:
KooOpJAuHara, mnyTb, MNEPEMCHICHUC, CKOPOCTb, YCKOPCHUEC, MacCCa TCJjia, CHJIA,
HMITYJIBC TECJIa, KWHCTUYCCKAsA SHEPTHidA, IMOTCHIUAIbHAA SHCPIrUsa, MCXaHUYCCKasa
pa60Ta, MCEXaHUYCCKasA MOIIHOCTL; IpU OINHCAHHU IIPABUIIBHO TPAKTOBATH
q)HSI/I‘IeCKI/Iﬁ CMBICJI HCIIOJIB3YEMbBIX BCJIHWYHMH, HX 0003HAUYCHHS U CAHUHHUIIBI,
HaxoauThb (I)OpMy.]'IBI, CBA3BIBAIOIIUC JTAHHYIO (1)I/IBI/I‘-ICCI(YIO BCIIMYNHY C IpYTrUMU
BCIIMYUHAMU,

I1P6 03

ONMCHIBATh U3YUEHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIUIOBBIE SIBJIEHUS, UCIIOJIB3Ys
¢usnyeckue BENUWYMHBI: JIaBJICHHE Ta3a, TeMmIlepaTypa, CpelHsAs KHUHEeTHYecKas
DHEPrusl XaoOTHMYECKOrO JABW)KEHHS MOJIEKYJ, CpPEAHEKBAJApaTU4HAs CKOPOCTh
MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSISI SHEprusl, padoTta rasa, koahpGuireHT
MIOJIE3HOTO  JACWCTBHSI TEIUIOBOTO JIBUTaTelss; IpU ONUCAHUM IPABUIBHO
TpPakTOBaTh (HU3MUECKUNA CMBICT HCIOJNb3YyEMbIX BEIMYMH, MX OOO3HAUECHUS U
€IMHUIIBI, HAXOJUTh (HOPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PH3UUYECKYIO BETUUYHUHY C
JPYTMMH BEJTMYMHAM;

I1P6 04

ONUCHIBAaTh M3YYCHHBIE SJIEKTPUUECKHE CBOMCTBA BEIIECTBA U JJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Yd (U3MUYECKUE BEJIMYUHBL: AJIEKTPUUECKHUM 3apsi,
ANEKTPUUECKOE MOJIe, HAPSHKEHHOCTD MOJIs, MOTEHI[MAN, PA3HOCTh MMOTEHIIUAJIOB;
IpU ONUCAaHUM TPABUIBHO TPAKTOBATh (PU3UUECKUM CMBICI HCIOJIb3YEMBIX
BEJIMYMH, X OOO3HAYCHHWS W CIUHUIIBI, YKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3NUECKYIO BETUUYHUHY C JPYTHMMH BETUYUHAMU;

I1P6 05

aHAJTM3UPOBaTh (PU3MYECKHE TPOLECChl M SBJICHUS, HCHONb3ysd (U3NYECKHE




3aKOHBI U PUHIIUIBL 3aKOH BceMupHoro tarotenus, |, Il u |1l 3akons HetoToHa,
3aKOH COXPAaHCHUS MEXaHWYECKON JHEpPruH, 3aKOH COXpaHEHHUS WMITYJIbCa,
OPUHIUI CYNEPIO3UIUN CUJI, TPUHILIMI PABHONPABUS HHEPLHAIBHBIX CHUCTEM
0TCuéTa, MOJICKYJISAPHO-KHHETUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBAa, Ta30BbHIC
3aKOHBI, CBSI3b CPeAHEN KMHETUUECKOW SHEPTHH TEIUIOBOTO ABUKEHUS MOJEKYH C
aOCOJIIOTHOM TeMIIEpaTypou, MEPBBIM 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHUS
ANIEKTPUUECKOTO 3apsana, 3akoH Kynona, mpu 53ToM pasidyaTh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKCHUE M YCIOBHUS (TPaHUIIBI,
00JacTH) IPUMEHUMOCTH;

I1P6 06

OOBSACHATH OCHOBHBIC MPHUHIMIIBI JCUCTBUA MAIIMH, MPUOOPOB M TEXHHUYECKHX
YCTPOMCTB; pa3indaTh YCIOBHUS WX 0€30MacCHOTO MCIOJIh30BAHUS B MOBCEIHEBHOMN
KU3HU;

I1P6 07

BBIIIOJIHATH BKCHepI/IMCHTBI 110 UCCJICOOBAHUIO (1)I/ISI/II-ICCKI/IX SIBJIGHI/Iﬁ 158 HpOHeCCOB
C HCIIOJIb30BAHUEM MPSMBIX, U KOCBEHHBIX U3MEPEHH, pu 3TOM HOPMYIHUPOBATH
npo0iieMy/3aaqy U THIIOTE3y y4eOHOr0 IKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3
MPEJIOKEHHOTO0 00OPYJOBaHMsI, MPOBOJIUTH OMBIT M (OPMYIHUPOBATH BBIBOJBI;
OCYIIIGCTBJIHTI) HpﬂMI)Ie U KOCBCHHBIC I/I3MepeHI/I$[ (1)I/I3I/I‘-IGCKI/IX BCJIMYHH, HpI/I 3TOM
BBIOMPATh ONTUMAJIBHBINA CIIOCOO M3MEPEHHUS U UCIIOJIb30BaTh M3BECTHBIE METOJIbI
OILICHKHN HOFpGHIHOCTCﬁ H3M€p€HHI71; HUccjaeaoBarThb 3aBUCHUMOCTH MC)KI[y
(GU3UYECKUMH BEITMYMHAMHU C KMCIOJB30BAaHHEM TMPSIMBIX H3MEPEHUN, TPH STOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCUPOBATH PE3YJIBTATHI MIOTYICHHON 3aBUCUMOCTH
(GU3MYECKUX BEIWYWH B BHjAEe TaOiui W TpaduKOB, JENaTh BBIBOABI IIO
pe3yibTataM HUCCIIeIOBAaHUS; COOMIOMaTh NpaBHiIa OC30MacHOTO TpyAa TpH
MPOBEJCHUN HCCIENOBaHMI B paMKax y4eOHOro OJKCHEpUMEHTa, YydeOHO-
WCCIIEIOBATEIIbCKOM M TMPOEKTHOM  JIEATEIbHOCTH C  HMCIOJIb30BAHUEM
M3MEPUTENBbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 0OOPYIOBAHHS,

ITP6 08

pemath pacu€THbIEC 3a7jaud C SIBHO 3a/laHHOM (PU3MYECKON MOJENbl0, UCIOJIb3Ys
¢du3nueckre 3aKOHbI M MPUHIUIBI, HA OCHOBE aHaJIN3a yCJIOBUA 33/a4l BHIOUPATH
¢u3nyecKkyro MoJenb, BBIACNATH (PU3MUYECKHE BEIUYMHBI U (HOpPMYIHI,
HeoOXoauMble Ui €€ pellleHHs], MPOBOAUTh Pacy€Thl M OLIEHUBATh PEATbHOCTH
MOJIyYEHHOr0 3HaueHUsl (U3MYECKON BENMYMHBI; pPellaTh KaueCTBEHHbIE 3a/1ayu:
BBICTPauBaTh JOTMYECKH HEMPOTHUBOPEUNBYIO LIETIOUKY PACCYKACHUM C ONOPOH Ha
M3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3NUYECKUE SIBICHUS; UCIIOJIB30BaTh MpU
peleHn y4eOHBIX 3aJad COBpPEMEHHble HH()OPMAI[MOHHBIE TEXHOJOTUU JUIS
MOKMCKA, CTPYKTYPUPOBAHUS, HUHTEPIPETAMA W TMPEACTaBICHUS Yy4eOHOH U
HaYYHO-TIOMYJISIpHOW MH(OpMAaLUU, MOJYyYEHHOH W3 pPa3IM4YHbIX HCTOYHHUKOB,
KPUTHYECKH aHAIM3UPOBATh NOJy4aeMy0 HH(OpMaIHIo;

ITP6 09

IPUBOJNUTH TMPHUMEPHI BKIIAJAa POCCUHUCKUX M 3apyOeXHbBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOUIETO0 MHpPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTHU;

I1P6 10

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (PU3UMKE B TOBCETHEBHOM JKHU3HM IJIf
oOecrieyeHHus O€30MACHOCTH MpU OOpALIeHHH C NpUOOpaMH U TEXHUYECKHMHU
yCTPOMCTBAMH, ISl COXPAHEHUS 370POBbSI U COOJIIO/IEHNS HOPM 3KOJOTHYECKOIO
TIOBEJICHUS B OKPYXKaIOIIEH Cpeie;

I1P6 11

paboTaTh B IpyMIie C BHIMOJIHEHUEM PA3IMYHbIX COI[HAIBHBIX pOJIeH, IUIaHUPOBATh
paboTy TIpynmbl, palMOHATIBHO paCHpPeAesATh OOS3aHHOCTH M IUIAHUPOBATh
JeSTeIbHOCTh B HECTaHJApPTHBIX CUTYyallUsAX, aJeKBaTHO OLEHUBATh BKJIaJl
Ka)JIOT0 U3 YYACTHUKOB TPYIIIBI B PEHICHUE pACCMATPUBAEMOM MTPOOIEMBI.

I1P6 12

JNEMOHCTPUPOBAaTh Ha MpUMEpax pojb U MeCcTOo (U3MKH B (HOPMHPOBAHUU
COBPEMEHHOM HAay4YHOM KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTHI, B TMPAKTUYECKOW NESITEIBHOCTU JIIOJIEH, LEJIOCTHOCTh M E€OUHCTBO
($u3nUecKoil KapTHHBI MUPA;

YUUTBIBATh I'PAHULBl PUMEHEHUS M3YYEHHBIX (DPU3MUECKUX MOJENEH: TOYeUHBIH
QIIEKTPUYECKUI 3apsifl, Jy4 CBETA, TOUYEYHBIH HMCTOYHUK CBETA, SAEpHAs MOJEIb




aToMa, HyKJIOHHAasl MOJIeJIb aTOMHOT'O si/ipa MPH pelieHnH (PU3NYECKHX 3a/1a4;

I1P6 13

pacnio3HaBaTh (HU3MUYSCKHUE SIBICHUS (IIPOIECCH) U OOBSICHATH HMX HAa OCHOBE
3aKOHOB DJICKTPOAMHAMHUKHN U KBAHTOBOW (PM3HKH: SJICKTPHUUECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOC, XMMHUYECKOE, MAarHUTHOE JCHUCTBHS TOKA, B3aWMOCHCTBHE
MAarHuToB, O3JICKTPOMArouTHAadA WHIAYKIWA, I[eflCTBPIC MAarHuTHOroO IIOJi1 Ha
IPOBOJHUK C TOKOM M JBIDKYIIMUCS 3apsj, SJICKTPOMArHUTHbIC KOJicOaHHsS M
BOJIHBI, TIPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, OTPaKEHHE, IPEIOMIICHHE,
uHtepdepeHiys, aubpakiys ¢ TOJSIpH3alUsS  CBeTa, JHCICPCHsS  CBETa,
doroanekrpudeckuii 3pdext (hotorddekr), cBeToBOE NaBiIeHNE, BOSHUKHOBEHUE
JMHEHYaToOro CIeKTpa aroMa BOJOPOJa, €CTECTBEHHAs M HMCKYCCTBCHHAs
paiOaKTUBHOCTD;

I1P6 14

ONKCBHIBATh HU3yYCHHbIC CBOMCTBAa BellecTBa (DJIEKTPUUYECKHE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUUECKYI0  IPOBOAMMOCTh  pPA3IMYHBIX  Ccped) U
3JIEKTPOMArHuTHBIE SBJIECHUS (IPOLIECCHl), HMCMONB3YS (DU3UYECKHE BEIMYMHBI:
ANEKTPUYECKUM 3apsijl, CHWJIA TOKA, JJIEKTPUYECKOE HANPSIKEHHUE, IIEKTPUYECKOE
COIIPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, AJIEKTPOABMXKYIIas cuia, paboTa TOKa,
MHAYKLIMS MarHuTHOro moJjs, cuia Awmnepa, cuia JlopeHna, MHAYKTMBHOCTh
KATYIIKH, 3HEPrus JJIEKTPUYECKOr0 U MArHUTHOIO IIOJIEH, IIEPUOJ M 4YacToTa
KoyieOaHui B KosebaTenbHOM KOHTYpe, 3apsl M CHia TOKa B Ipolecce
FapMOHUYECKUX 3JEKTPOMArHUTHBIX KoieOaHul, (OKyCHOe pacCTOsiHUE W
ONTUYECKas CWJa JIMH3BL, MPH ONWCAHWU TPABHIBHO TPAKTOBATh (HU3NUECKHUI
CMBICJI HCIOJNb3YEeMbIX BEJIMYMH, UX OOO3HAuUeHHs U €IWHUIIbI, YKa3blBaTh
dopMynbl, CBS3BIBAOIIME JAaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTHMHA
BEJIMYMHAMU;

I1P6 15

OTMCHIBATh M3y4EHHBIC KBAHTOBBIC SIBJICHUS M MPOIIECCHI, UCTIONB3YS (PU3NUCCKUE
BEJIMUMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETa,
SHEPrus U UMIYJILC (POTOHA, TIEPHOJ] TIOTypaciiaia, SHEPTUs CBSI3U aTOMHBIX siziep,
Py OMUCAaHUHM TPABUJIBHO TPAKTOBATh (PU3UUECKHM CMBICI HCHOJIb3YEMBIX
BCJIMYMH, WX OOO3HAYCHWS W CIUHUIILI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JaHHYI0 (QU3NYECKYI0 BEIWYMHY C APYTMMU BETUYMHAMH, BBHIYHUCIATH 3HAUCHHE
(U3UYECKON BEJIMYUHBL;

I1P6 16

aHaM3UpoBaTh (PU3MYECKHE TPOLECChl M SBJICHUSA, HCIOIb3yd (U3NYECKUE
3aKOHBI M MPUHIUIBL 3aKk0OH OMa, 3aKOHBI MOCJIEI0BAaTEIbHOTO U MapajlieIbHOrO
COEIMHEHUSI TIPOBOJHHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH BIIEKTPOMArHUTHOMN
UHAYKIIUH, 3aKOH MPSMOJMHENHOTO0 pacHpOCTpaHEHUs! CBETAa, 3aKOHbI OTPa)KEeHUs
CBETa, 3aKOHBI NPEJIOMIICHHUS CBETa, ypaBHeHHE DiHIUTeHHA uid hoTorddexTa,
3aKOH COXPaHEHMsI SHEPruHu, 3aKOH COXPAHEHHUS HMITYJbCa, 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsia, 3aKOH COXpPAaHEHHMs MaccOBOIO 4YMcia, IocTynaTel bopa,
3aKOH PaJUOAaKTUBHOIO paclnaja, IpH 3TOM pa3iINyaTh CIIOBECHYIO ()OPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YecKoe BBIpAKEHHE U YCIOBHUS (TpaHHIbI, 00JacTH)
PUMEHUMOCTH;

I1P6 17

ONPEAENATh HAIPABICHUE BEKTOPAa MHIYKIIMM MArHUTHOIO IOJIs IPOBOJHHUKA C
TOKOM, CHJIbl Amriepa U cuiibl JIOpeHIla; CTpOUTh W OIUCHIBaTh H300pa)keHHeE,
C03/1aBaEMOE€ IIOCKUM 3€pKajioM, TOHKOW JIMH30M;

I1P6 18

BBITIOJIHATD SKCIICPUMEHTEI 11O UCCIICAOBAHUIO (1)I/I3I/I‘-ICCKI/IX SIBJICHUU U IMponIeccCcoB
C UCIIOJIb30BAaHUEM TPSMBIX, 1 KOCBEHHBIX U3MEPEHUI: IpU 3TOM (HOpMYITUPOBAThH
npoOiemMy/3amady U TUMOTE3Y y4eOHOTo SKCIEPHUMEHTa, COOMpPAaTh YCTAaHOBKY W3
IPEUIOKEHHOTO 000pYyOBaHUs, MPOBOJUTH OMBIT M (OPMYJIHMPOBATH BBIBOJBI,
OCYIIECTBIISITh MIPSIMbIE M KOCBEHHBIC M3MEPEHHS (PU3NUECKUX BEITUYMH, IPU STOM
BLI6I/IpaTI: ONTUMAIbHBIN CHOCO6 HU3MCPCHHUA U UCIIOJIB30BATh U3BCCTHBIC MCTO/IbI
OLICHKM TIOTPEITHOCTEH W3MEPEeHUH; WCCIIeA0BaTh 3aBHCUMOCTH (PU3HUECKUX
BEJIMYUH C HCIOJIIL30BAHUEM IMPSMBIX HM3MEPEHHMH: IPU 3TOM KOHCTPYHPOBATH




YCTaHOBKY, (UKCHUPOBATH PE3YJbTAThl IMOJYYCHHON 3aBUCUMOCTH (PU3MUECKHX
BEIMYMH B BHUIE TaOMUI U TpaduKOB, MACNaTh BBIBOABI 10 pe3yjibTaTaM

MCCJICIOBAHMS;
BoemonHsaTe cOOpKY M PEryaupoBKY MPUCHOCOONEHUN W HHCTPYMEHTOB B
K 1.3 COOTBETCTBUU C TPOU3BOACTBCHHBIM 3aJaHHEM C COOJIOJIEHUEM TpeOOBaHUM

OXpaHbl TpyJaa

Koan Pe3ysibTaThbl 0CBOCHHS JMCUHMIINHBI
HAaHMEHOBaHHe
(OPMHpYEMbIX JInyHOCTHBIE (JIPl)v[I/IPMeTaHpeJIMeTHLIe Tpeamernsre (ITP)
KOMIIeTCHIHI (MP)
JIP 8.1 - JIP 8.7, JIP 8.9; I1P6 01 - I1P6 18;
OK 0L MP 01, MP 02;
JIP 6.3, JIP 6.6, JIPB 6.8, JIP 8.1 - JIP 8.7, I1P6 01 - ITP6 18;
OK 02. JIP 8.9;

MP 01, MP 02, MP 03;

JIPs 1.7, JIPB 2.5, JIP 6.3, JIP 6.6, JIP8 6.8, | I1P6 01 - [IP6 18;
JIP 7.2, JIP 7.3, JIPB 7.5, JIPB 7.6, JIP 8.1 -

OK 03. JIP 8.7, JIP 8.9;
MP 01, MP 02, MP 05, MP 06;
OK 04. MP 04, MP 07; T1P6 01 - T1P6 18;
OK 09. MP 01; T1P6 01 - TIP6 18;
JIPs 1.7, JIPE 2.5, JIP 6.3, JIP 6.6, JIPB 6.8, | I1P6 01 - [IP6 18;
TIK 1.3. JIP 8.1 - JIP 8.7, JIP 8.9;

MP 01, MP 02, MP 03, MP 05,MP 06;

2. CTpykTypa u cofepKaHue 0011e00Pa30BaTeILHON TUCIUIIHHBI

2.1 O0beM TUCHUILINHBI U BUABI YU4e0HOIi padoThI

Bup yueonoii Oo0nem B
padoTsI qacax
O06beM 00pa3oBaTe/IbHOI MPOrpaMMbl 148
AUCHUTLINHBI

1. OcHOBHOE cOlepIKAHUE 88
BT. 4.:
TEOpETHUIECKOoe 00yueHNe 36
NPaKTUIECKOE 3aHITHE 43
KOHTPOJIbHBIE pabOTHI 9
2. IIpodeccoHaILHO-OPHEHTHPOBAHHOE 48
cojiep:kaHue
BT. U.:
MIPAKTUYECKHE 3aHATHS 30
71a00paTOPHBIC 3aHITHS 18
Kouncyabranuu
IIpomeskyTouHas arrecTanus (IK3aMeH) 4




2.2. TemaTH4YeCKHUIi NJIAH U COJePKAHUE JIUCUUILINHBI «DU3nKa)

HaumeHoBaHue Conep:kanue y4eOHOTr0 MaTepHuaJia, JJadopaTopHble U MPaKTHYeCKHe padoThl, Oo0bem dopmupyembie
pa3aesioB H TeM HHIMBHUAYAJIbHBIN NPOEKT (eciu npedycmompenvt) 4acos odmue u
npogdeccuoHaIb
HbIe
KOMIIEeTeHIIHH
1 2 3 4
Pa3nes 1. du3uka U MeTO/IbI HAYYHOI0 MO3HAHUS 2
Ipogheccuonanvno-opuenmuposannoe cooepicanue 2
Tema 1.1 @uzuka u | Codeprcanue yuebnozo mamepuana:
Memoowl Quzuka — nayka o npupode. Hayunuvie memoowvl nosuanusi okpyscarowe2o mupa. Ponv sxcnepumenma u
HAYYHO20 NO3ZHAHUA | MeopUU 8 npoyecce NOHAHU NPUPoObl. IKcnepumenm 6 gusuxe. Mooenuposanue uzuyecKux A61eHUll U OKO01-OK04
npoyeccos. Hayunvie cunomesvl. Qusuueckue 3akoHvl u meopuu. I panuysbl npuMeHUMoCmu Gu3u4ecKux| OKO09 ’
3axonos. Ilpunyun coomeemcmsus. Ponv u mecmo usuxu 6 (opmuposaHuu co8pemMeHHOU HAYYHOuU K 1 3
KapmMuHvl MUpa, 8 NPAKMu4eckol 0esimenbHOCmu 1100el '
I Ipaxmuueckue 3aHamMus:
1. Qusuxa u memoowvl HayuHO20 NO3HANUS 8 NPOPECCUOHATLHOU 0esIMENbHOCTNU 2
Pa3zgen 2. Mexanuka 18
IIpo¢eccrnoHAIBLHO-OPHEHTHPOBAHHOE COAECPKAHUE 4
Tema 2.1 Conep:xxanue yueOHOro MmaTepuaJjia:
OcHoBBI Mexanunueckoe ABuxkeHne. OTHOCUTENBHOCTh MEXaHUYECKOT0 JBMKeHUs. Cuctema orcuéra. Tpaekropus.
KHHEMATHKH [Tepemenienne, ckopocThb (CpellHss CKOPOCTb, MTHOBEHHAsl CKOPOCTh) U YCKOPEHHE MaTepuanibHON TOYKH,
UX TPOEKIMH Ha OCH CHUCTeMbl KoopAuHaT. ClOXEHUE NEpPEeMEIICHU U CIOXEHUE CKOpPOCTEil.
PaBHOMEpHOE ¥ paBHOYCKOPEHHOE MPSMOJIUHENHOE IBHKCHUE.
['padmku 3aBUCIMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIePEMEIICHHUS MaTePHATbHON TOUYKH OT OK01-0K04
BpeMeHu. CBoOOHOE MasieHne. Y ckopeHue cBoooHoro nafaeHus. KpuonuHeitHoe nBmwkenue. [[Bmkenne OK09 '
MaTepUalbHOM TOYKU MO OKPYXHOCTH C TMOCTOSSHHOM IO MOJIYJI0 CKOPOCTBIO. YTJOBasi CKOPOCTb, '
nuHeiHast ckopocth. [lepuon u yacrota obpamienus. LleHTpocTpemuTenbHoe yckopeHue. TexHuueckue
YCTPOMCTBA M MPAKTUUECKOE MPUMEHEHUE: CIUJIOMETp, IABUKEHUE CHApSAOB, LEMHbIE U PEMEHHbBIC
nepegaun
TeopeTnueckue 3aHATHS:
1. Mexanuueckoe ABMxKeHUE. TpaeKTopus, MyTh, IEpEMEIICHUE 1
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IIpakTHueckue 3aHATHE:

1. [IpsimonMHeHOE paBHOMEPHOE JIBH)KEHUE 1
2. [IpsaMonuHeHOE paBHOYCKOPEHHOE ABIKEHHE 1
3. JIBI>KeHHE MO0 OKPY>KHOCTH 1
Tema 2.2 Conep:xxanue yueOHOro MmaTepuaJjia:
OcHoBbl fuHaMuKH | [Tpuainun otHocutensHocTn [anmwmiies. [lepBeiii 3akoH HproTrona. MHepuuanbHble CHCTEMBI OTCYETA.
Macca Tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoit 3akon HperoToHa mJisi MatepuaibHOM TOYKHU.
Tperuit 3axkon HploToHa 1711 MaTepuanbHBIX TOYEK. 3aKOH BCEMHUPHOro TsAroreHus. Cuia TSKECTH.
[lepBas kocmuueckas ckopoctb. Cuia ynpyroctu. 3akoH ['yka. Bec Tena. Tpenne. Buabl Tpenus (mokos,
cKonbkeHus1, kadenus). Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUS CKOJIBKEHUS U CUJIa TPEHHS MOKOS.
Koadpdumment tpenms. Cuna CONPOTHBICHUS TPU JBYKCHHHM Tella B OKUJAKOCTH WIIM Trase.
[ToctynarensHoe M BpallaTelbHOE IBUKEHHE a0COMIOTHO TBEPIOro Tesia. MOMEHT CHIIbI OTHOCHTEIHHO OKO01-OKO04,
ocu BpameHus. llnedo cuibl. YcinoBus paBHOBECHS TBEPAOTO Teja. TEXHUYECKHME YCTPOWCTBA U OKO09.
MPAKTUYECKOE MPUMEHEHUE: MOIIUITHUKH, JBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB
TeopeTnueckue 3aHATHS:
1. 3aKoH BCEMUPHOTO TATOTEHUS 1
2. Cujibl B MEXaHHKE 1
[IpakTuueckoe 3aHsATHE:!
1. 3axons1 HeroTona 1
2. CuIibl B MEXaHUKE 1
Tema 2.3 Conep:xxanue yueOHOT0 MaTepuaJia:
3akonbl coxpanenusi| Imnynsc maTepuanbHON TOUYKM (Te€Na), CUCTEMBI MaTEpUaIbHBIX TOYEK. MIMIyIbC CHIIBI M U3MEHEHUE
BMeXaHUKe MMITyJIbCa Tella. 3aKOH COXpaHEeHUsI uMNyibca. PeakTuBHoe aBmxkeHue. Pabora cuiibl. MOITHOCTH CHITHL.
Kunerndeckass sSHeprus MaTepuaibHONW TOYKH. Teopema 00 HW3MEHEHMHM KHWHETUYECKOW DHEPTUH.
[TorenunanbHast sHeprus. lloTeHuManpHas d3Heprus  ymnpyro JIeGOPMUPOBAHHON  MPYKHUHBI
[ToreHnuanpHas YHEPTHUS TeNa BOIM3H MOBEPXHOCTH 3emiu. [loTeHInanpHble U HETOTECHIIMATBHBIE CHITBI.
CBs3p pabOTHl HEMOTEHIIMATBHBIX CHJI C M3MEHEHHEM MEXaHWUYECKOW IHEPTruU CHCTEMBI Tell. 3aKOH OKO01-OK04
COXpaHEHHUsI MEXaHUYECKON 3HEepruu. Ynpyrue u HEYNpYrue CTOIKHOBEHHS. TexHuueckue ycTpoicTBa u OKO09 ’
MPaKTUYECKOe TPUMEHEHNE: BOJOMET, KOTIED, MPYKUHHBIN MUCTOJIET, IBIKCHUE PAKET
TeopeTnueckue 3aHATHS:
1. Umnynec Tena. UMmynbe cHITbl 1
2. Mexannueckasi paboTa, MEXaHHYECKasi SHEPTHUs 1
[IpakTUueckoe 3aHsTHE:
1. 3akoH coxpaHEHHUs UMITYJIbCa 1
2. 3aKOH COXpaHEHUs YPHEPTUU 1
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Ipogpeccuonanvno-opuenmuposannoe cooeprcanue

Cooepicanue yueonozo mamepuana:
OmunocumenbHocmy  Mexanuueckozo ogudicenusi. Cucmema omcuéma. Texnuueckue ycmpoicmeda u
npakmudeckoe npumenerue. Huepyuanvnvle cucmemvl omcuéma. Macca mena. Cuna. Cuna

KonnyectBo Temorel mpu Teruonepenade. Ilonstue o0 ammabaTtHOM mporiecce. IlepBbiii  3akoH

TepMoMHAaMHUKH. llpuMeHeHHne mepBOro 3aKkOoHAa TEPMOAMHAMHUKM K u3ompoueccaMm. ['paduyeckas

Tema 2.4 conpomuenenus npu osudxcenuy menda. 3akon coxpamenus umnyivca. Ceazv pabomvl HeNOMEHYUAIbHBIX| OKO01-OK04
Bakonvl Mexanuku ¢ | CUi ¢ UsMEHeHUeM MeXaHUYeCKoU SHepeUul Cucmemvl mei. 3aKOH COXPAHEeHUst MEXAHUYECKOU dHEPSUL. OKO09 ’
npogeccuonanvnoit |[Ipakmuueckue 3auamusn: K 1 3
OesamenvHOCMU 1. Kunemamuxa 6 npogheccuonanvhvix 3a0a4ax 1 e
2. 3axonvl Horomona 6 npogheccuonanbhvix 3a0a4ax 1
3. Paboma cun 8 npogheccuoHanbhvix 3a0a4ax 1
A. 3axomnvl coxpanenus 8 NPOphecCcUOHAIbHbIX 3a0a4ax 1
KontposnbHast pabora «MexaHuKa 2
Pa3nen 3. MoJiekyasipHas ¢pusuka 20
IIpodeccHoHaTBbHO-OPHMEHTHPOBAHHOE COIePKAHHE 9
Tema 3.1 Conep:xxanue yueOHOro MmaTepuaJjia:
OcHOBBI OCHOBHBIE TIOJIOKEHHUST MOJEKYIISIPHO-KHHETHYECKOW TEOPHH M MX ONBITHOE 00OCHOBaHUE. BpoyHOBCKOE
MOJIEKYJISIPHO neuxkenne. uddysus. Xapakrep IBUKEHUS M B3aMMOJCUCTBUS YacTHIl BemlecTBa. MoJenu CTPOCHUS
- KHHeTHYECKOH | Ta30B, KUJKOCTEH M TBEPABIX TNl M OOBSCHEHNWE CBOMCTB BEUIECTBAa HA OCHOBE 3TUX Mojeneld. Macca u
TeOpuH pa3mepsl Mosiekys. KonnuectBo BemectBa. [locrosinnas ABoranpo. TernoBoe paBHoBecue. Temmneparypal
u eé mi3mepenue. lllkana temnepatyp Llenbcus. Mogens wuaeanbHoro rasa. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO-KMHETHUECKON TEOpUHU HICabHOTO Ta3a. AOCONIOTHas TeMmIeparypa Kak mepa cpenHei OKO01-OK04
KAHETHYECKOW DHEPTruH TEIUIOBOTO ABIKEHHs dacTull rasza. lllkama temmeparyp KembBuna. 'a3zoBbie OKO09 ’
3aKoHBI. YpaBHeHHe MenneneeBa—Knaneiipona. 3akon JlampToHa. M3ompoliecchl B HEaNbHOM rase C '
MIOCTOSTHHBIM KOJIMYECTBOM BelecTBa. I paduueckoe mpeacTaBiIeHne H30MpoIecCcoB: U30TepMa, H30X0pa,
n300apa. TexHuueckue ycTpoicTBa U NPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp
IIpakTHueckoe 3aHATHE:
1. OcnoBHoe ypaBaenue MKT 1
2. Temneparypa. M3onporiecchl 1
3. YpaBHEHUE COCTOSIHHSI HJICAILHOTO Ta3a 1
Tema 3.2 ConeprkaHue y4eGHOTro MaTepuasia:
Tepmonmnamuka | TepmoauHaMuyeckass cucremMa. BHYTpeHHSS SHEprus TEpPMOJMHAMMYECKONW CHCTEMBI M CHOCOOBI €&
n3meHeHus. KomumdectBo TermmoTsl W pabora. BHYTpeHHSsT SHEprusi OJHOATOMHOTO HJICaJbHOTO Ta3a. OKO01-OKO04,
Bunap! Tenonepenauu: TEIIONPOBOJHOCTh, KOHBEKIIHS, U3Ty4YeHUE. Y 1eiIbHAas TEIIOEMKOCTh BEIIECTBA. OKO09.
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UHTEepHpeTanus padboThl raza. Bropoil 3akoH TepmoanHamMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.
TerunoBsle MammHbl. [IpuHIMOBL AEHCTBHSA TEIIOBBIX MamuH. [IpeoOpa3oBaHMs SHEPIUU B TEIUIOBBIX
mamuHax. Koagdunuent nonesnoro neiicrBus termioBoit mammubl. [ukn Kapao u ero xosddunument
IOJIE3HOTO JIeHCTBUS. DKOJOTMYECKHEe IPOOJIEeMBbl TEIUIOSHEPreTHKH. TEeXHHUUYECKHe YCTpPOHCTBAa M
NPaKTUYECKOE MPUMEHEHHE: IBUTATENIb BHYTPEHHETO CrOpaHus, ObITOBOW XOJIOAUIBHHUK, KOHIUITMOHED

TeOpeTI/I‘IGCKI/Ie 3aHATHA:

1. BHyTpeHHsIs1 S2HEPrusl, KOJMYECTBO TEIUIOTHI, paboTa 1
[TpakTrueckoe 3ausTHE:
1. YpaBHenue TemnoBoro Oananca. [1epBblii 3aKOH TEPMOAMHAMUKI 1
2. Tennoseie mamunbl. KIT/] 1
3. Bropoii 3aK0H TepMOJMHAMUKHI 1
Tema 3.3 Conep:xanue yueOHOro MmaTepuaJia:
ArperatHbie [Tapoo6pa3oBanue u kouaeHcarus. Mcnapenne u kuneHue. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTH
COCTOSTHHUS Bo3ayxa. HachelleHHbIH map. Y aenpHas TemoTa napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATypPhbl KUIIEHUS
BemecTBa. @a3oBbie| oT naBieHus. TBEpaoe Teno. Kpucrammueckne nu amopdHbie Telia. AHU30TPONHS CBOMCTB KPUCTAIIIOB.
nepexo/bl Kunkue kpucramnsl. CoBpeMeHHbIe Marepuaibl. [lnaBneHue W KpucTauM3anus. YAelabHas TEIIoTa)
mnaBiaeHus. CyOnumarusi. YpaBHEHUE TEIUIOBOTO OanaHca. TeXHUYeCKHe YCTpPOMCTBA U MPAKTUYECKOE OKO01-OKO04,
NPUMEHEHHUE: THUTPOMETP U ICHUXPOMETP, KaJOpUMETp, TEXHOJIOTUM TMONYUYEHHUS COBPEMEHHBIX OKO09.
MaTepHaJoB, B TOM YHCIIe HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTUU
TeopeTnueckue 3aHATHS:
1. CgoiicTBa napoB 1
2. CBolicTBa KUIKOCTER 1
3. CBoO#CTBa TBEPBIX TEI 1
Ipogpeccuonanvno-opuenmuposannoe cooeprcanue
Cooeporcanue yuedbnozo mamepuana:
Xapaxmep Osudicenuss u e63aumooeilicmsus dacmuy eeuwjecmea. (OcHO8HOe YpaGHeHUe MONEKYIAPHO-
KuHemu4eckol meopuu uoeanivHozo 2asa. I azoevle sakonvl. Ypasnenue Menoeneesa—Knanetipona. 3axon
Tema 3.4 Hanemona. Hszonpoyeccol 6 Vu()eaﬂbuom 2aze ¢ NOCMOAHHBIM KOTUMECMEOM GeUjecmea. Buympennss
MKT & oHepus MepMOOUHAMUYECKOU CUCTNeMbL U €n0006b1 eé usmenenus:. YoenvbHas menioémMKocms 8eujecmasd. OKO01-OKO04,
Ilepesuviii 3akon mepmoounamuxu. Bmopou 3axon mepmoounamuku. Heobpamumocmv npoyeccog 6 OKO09.
npogeccuonanbnovix .
Dauax npupode. I[Ipunyunsi Oeticmeusi meniogblx MAaullH. Hap006pia306anue u Konoenmcayus. HMcnapenue u IK 1.3.
4 Kuneuue. Ypaenenue mennogozo bananca. Texnuueckue ycmpoticmea u npakmuyeckoe npumeHenu
[Ipakmuueckue 3aHAMUA.
1. Monexynsapnoe cmpoernue men 8 npoghecCUoHAIbHLIX 3a0aUaAX 1
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2. Temnepamypa 6 npogheccuoHanbHvlx 3a0a4ax

3. 3aKoHbl MEPMOOUHAMUKU 8 NPOPECCUOHATLHBIX 3A0AUAX
4. Tennosvle mawunst, KI1/] 6 npogheccuonanvhvix 3a0auax
5. Aepecamuvle cocmosiHus 8 npogheccUOHANIbHBIX 340a4ax

N N Y

Jlabopamopnvie 3anamusi:

RJIEKTPUYECKHH TOK

npoBOIHUKOB. PaboTa snexTpudeckoro Toka. 3akoH Jxoyns—JIeHna. MOITHOCTb 3JEKTPUYECKOTO TOKA.
DJIEKTPOABMKYIIIAs CUJIa M BHYTPEHHEE CONPOTUBICHHE HMCTOYHMKA TOKAa. 3akoH Oma i TMOJHOU

(3amkHyTOH) nanekTpudeckod nenu. KopoTkoe 3amblkaHue. OJIEKTPOHHAs MPOBOJUMOCTH TBEPIBIX

Jlabopamopnas paboma Nel. I[lposepka ypasnenus ea308020 coCmMosHUs 2
Jlabopamopnas paboma No2 « Onpedenenue 61axiCHOCMU 8030YXay. 2
KoHntposbHas pabora «MonekyispHas Gpu3nkay 1
Pa3nen 4. DiaekTpomHAMHUKA 39
IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJIeP:KAHME 16
Tema 4.1 Conep:xanue y4eOHOro MaTepuaJa:
DJIeKTpocTaTUKA | DJeKTpU3alus Tell. OJeKTpuueckuil 3apsan. JlBa Bupa snexTpuueckux 3apsaoB. [IpoBoaHuku,
JTUDIIEKTPUKA U TOJYNPOBOAHHMKHU. 3aKOH COXpAaHEHHS SJIEKTPUUECKOro 3apsiaa. BsaumopeiictBue
3apsanoB. 3akoH Kynona. ToueuHbldl 3JIeKTpUYECKHM 3apsia. DnexTpuueckoe moje. Hampsok€HHOCTH
aNeKTpudeckoro mois. [IpuHIUN cyneprno3uuuu 3neKTpudeckux mnosied. JIMHuM HanpsbkEHHOCTU
anekTpudeckoro mnoisig. Pabora cun snextpocratuueckoro mnois. Ilorenuuan. PasHocTh moTeHLuManos.
IIpoBOAHMKM M JUAIEKTPUKM B 3JIEKTPOCTATHYECKOM TMoje. JludnexkTpudeckas NPOHHUIAEMOCTD.
OnektpoéMkocTs. KoHaeHcaTtop. DneKTpOEMKOCTh IJIOCKOIO KOHAEHCATOpa. DHEPrusl 3apsKEHHOIro
KOHJEHcaTopa. TeXHWYeCKue yCTpPOMCTBA M IPAKTUYECKOE NMPUMEHEHHE: JJIEKTPOCKOI, JJIEKTPOMETP, OKO01-OKO04,
AJIEKTPOCTATUYECKas 3allliTa, 3a3€MJICHHE 3JIEKTPONpPHOOPOB, KOHJIEHCATOp, KONMUPOBAJIbHBIN ammapar, OKO09.
CTPYHHBIN IPUHTED
TeopeTnueckue 3aHATHS:
1. [TpOBOAHMKY M TUDIIEKTPUKU 1
IIpakTHueckoe 3aHATHE:
1. Dnexrpuueckuii 3apsz. DnekTpudeckoe nose. 3akoH Kymnona 1
2. HanpsnkerHocTh 10181, [TpuHIMT cymiepro3uiim 1
3. Pabora anexTpudeckoro nosis. [loTeHInan 31eKTpuyecKoro nos 1
4. DHeprus snexktpuueckoro noiusi. Konnencarop 1
Conep:xanue yueOHOro MmaTepuaJia:
DJIEKTPUYECKUN TOK. YCIIOBHSI CYIIECTBOBAHHUS JJIEKTPUUYECKOro Toka. Mcrounmkum Toka. Cuia ToKa.
Tema 4.2 IlocrosHubli TOK. Hampsoxenuwe. 3akoH Oma Ui ydacTKa LENU. OJIEKTPUYECKOE CONPOTHBIICHHUE. OK01-0K04
ITocTosiHHBIN VYnenbHOe compoTHUBiIEHUE BeniecTBa. llociaegoBarenbHOe, MNapalieIbHOE, CMENIAHHOE COCIMHEHME] OK09. '
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METaJUIOB.  3aBUCHMOCTh  CONPOTUBIICHUS METAUIOB OT Temmeparypbl. CBEpXIpPOBOAUMOCTb.
DneKTpuYecKnii TOK B Bakyyme. CBOMCTBa 3JEKTPOHHBIX IMy4yKoB. [lomympoBoguuku. CoOCTBEHHas U
MIPUMECHAsS POBOIUMOCTD MOJIYPOBOIHUKOB. CBolicTBa P—N-miepexoa. [lomynpoBoAHHKOBBIC TPHOOPEI.
DNeKTpUYeCKUd TOK B pacTBOpax M pacijiaBaX 3JIEKTPOJIUTOB. DJICKTPOIUTUYECKAS JIMCCOLMALIUA.
DIEKTPOIIH3.

[TpakTHyeckue 3aHATHSL:

1. Dnexrpuueckuii Tok. 3akoH Oma JUIsl ydacTKa Lenu

2. [locnenoBarenbHOE U NapayljIeIbHOE COEAMHEHUE ITPOBOIHUKOB
3. BJ1C. 3akon OMa 1Sl MOJTHOM HeTH

4. PaboTa 1 MOLITHOCTB ITOCTOSIHHOT'O TOKA

V[ugppepenyuposanns

1l 3auem

I N Y

Tema 4.3
Toxku B pa3au4HbIX
cpenax

Conep:xanue yueOHOro MmaTepuaJia:

OnexkTpuueckuil TOK B raszax. CaMOCTOSTENbHBIA M HECaMOCTOSTENbHbIM pa3psn. Mosnuda. Ilnasma.
TexHuueckue ycTpoWcTBa M MPAKTUYECKOE NMPUMEHEHHUE: aMIepMeTp, BOJIbTMETpP, PEOCTaT, UCTOYHUKH
TOKa, DJICKTPOHArpeBaTeNIbHbIC MPHUOOPHI, TEKTPOOCBETUTENLHBIC PHOOPHI, TEPMOMETP COTIPOTUBIICHUS,
BaKyYMHBII 1M0J1, TEPMUCTOPBI U (POTOPE3UCTOPBI, HOTYIPOBOJHUKOBBII 101, FaJIbBAHUKA

TeopeTnueckue 3aHATHSA:
1. DnexTpuueckuii TOK B METAJUIAX, MOJIYIPOBOAHUKAX
2. DIEKTPUIECKUN TOK B Ta3ax, KHIKOCTIX

OK01-OK04,
OKO09.

Tema 4.4
MarsauTHoe 1oJie.
JIEKTPOMArHUTHasA
UHAYKI U

Conep:xxanue yueOHOro MmaTepuaJja:

ITocrosiHHBIE MarHUThI. B3auMoaercTBrEe NMOCTOSHHBIX MAarHUTOB. MaruutHoe nojue. Bekrop MarHuTHOU
MHAYKUUU. [TpyHIMD cyneprno3unuy MarHUTHBIX nosnei. JImann MarautHoM mHAykunu. Kaptuaa nuHui
MarHUTHOM MHIYKLIHMH TOJS MOCTOSHHBIX MAarHUTOB. MarHuTHOE 1oJie MPOBOJHUKA C TOKOM. KapTuHa
JVHUA WHIAYKIUUA MAarHATHOTO TOJS JUIMHHOTO MPSMOTO MPOBOJHHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena. Bzaumoselictere npoBOJHUKOB ¢ TokoM. Cuiia Ammepa,
e€ monynb 1 HanpasieHue. Cuina JlopeHia, e€ Moy/b U HanpaBiieHUE. [[BrKeHne 3apsyKEeHHON YaCTHUIIbI
B OJIHOPOJTHOM MarHUTHOM mosie. PaGota cumbl Jloperia. SIBineHue s1eKkTpoMarHuTHOM HHIYKIUU. [ToTok
BEKTOpa MAarHUTHOW HWHIAYKIMU. OJIEKTPOABWKYINAS CHUJA HWHIYKIWU. 3aKOH 3JIEKTPOMAarHUTHOM
unaykuun Gapanes. BuxpeBoe snexkrpuyeckoe mnose. INEKTPOABIKYIIAS CUJIa UHAYKIIMHM B IPOBOJHUKE,
JBIKYIIIEMCSl MOCTYMATEIbHO B OAHOPOJHOM MarHuTHOM mnone. IlpaBwio Jlenma. MHAYKTUBHOCTD.
SIBneHre caMOMHIYKIMH. DIEKTPOABIKYIIAs CUJIa CAMOUHIYKIUHA. DHEPTHUsI MArHUTHOTO MO KaTyIIKU
C TOKOM. DJIEKTPOMAarHUTHOE ToJie. TeXHMYeCKHe yCTPOUCTBA U MPAKTUYECKOE TPUMEHEHNE: TTOCTOSIHHBIE
MAarHHTBI, JIEKTPOMATHUTBI, AJIEKTPOJBUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS 1€Yb

TeopeTnueckue 3aHATHS:

1. MarnuTtHoe nojie. MarHuTHasi UHAYKIHS

OKO01-OKO04,
OKO009.
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2. MarauTHEII ITOTOK
3. MarauTHble CBOMCTBA BEIECTBA
4. Buxpesble TOKU

el

[TpakTrueckoe 3ausTHE:

1. Cuna Amnepa

2. Cuna Jlopenma

3. DIeKTpoOMarHuTHas MHIYKITUS.
4. O1C unnykuun. CaMOMHITYKIIHS
5. DHeprust MarHUTHOTO NOJIst

NP R R

Ipogheccuonanvno-opuenmuposannoe cooeprcanue

Tema 4.5
Inekmpomaznum
Hble A61eHUA 8
npogheccuonanvh
bIX 3a0avax

Cooeporcanue yueonozo mamepuana.

Ilposoonuku, Ousnekmpuxu U ROAYNPOBOOHUKU. Bzaumoodeiicmeue 3apsoos. 3axon  Kynoua.
Onexmpuyeckoe  none.  Jlunuu  HanpsdcénHocmu — dnekmpuyeckoco — noas.  Paboma  cun
INEKMPOCMaAmuiecko2o nos. Inekmpoémkocms. Konoencamop. Inexmpuueckuil mox. Hcemounuky
moxa. 3axown [owcoyna—J/lenya. Dnexmpoosudicywjas cuia u HympeHHee CONPOMUBILEHUE UCTNOYHUKA
moxa. 3asucumMocms CONPOMUBTIEHUs. Memanioe om memnepamypul. Maenumnoe none. Bexkmop
MazHumHou unoykyuu. Kapmuna nunuii uHOyKyuu MacHumuo2o nojisi ONUHHO20 NPAMO20 NPOBOOHUKA U
3AMKHYMO20 KOIbYEeB8020 NPOBOOHUKA, KAMYWKU C MOKOM. flenenue 31eKmpoMacHUmHol UHOYKYUU.
DHepeus MAcHUMHO20 NoJs KAmYWKY ¢ mokom. DnexmpomazHumuoe noie. Texnuyeckue ycmpoticmea u
NpaKmuyecKoe npumeHenue

Ipaxmuueckue 3ansamusi:

1. Dnexmpuueckue s61eHUA 8 NPOGDECCUOHAILHBIX 3A0AYAX

2. 3axonsl NOCMOSIHHO20 MOKA 8 NPODECCUOHATbHBIX 3A0a4aAX

3. Dnexmpuueckue npubopvl 8 NPOheccUoOHAIbHOU OesimenlbHOCmU

4. Mazcnummnule aenenus 8 NPogheccuoHanrbHbIX 3a0a4ax

5. Dnexmpomacnummvle sa61eHUsA 8 NPODECCUOHATBHBIX 3a0aUaAX

6. [Ipupoonvie snekmpuieckue a61eHus 8 NPOPeCCUOHANbHBIX 3A0a4aX

PR R RN

Jlabopamopusie pabomol.
Jlabopamopnas paboma Ne3 «H3yuenue nociedo8amenbHo20 cOeOUHeHUst NPOBOOHUKO8)
Jlabopamopnas paboma Ne4 «H3yuenue napannienvHo2o coeOuHeHusi NPOBOOHUKOBY
Jlabopamopnas paboma Ne5 «Onpeodenenue 3/[C u Hympenne2o conpomusienus UCmoOYHUKa moxay»
Jlabopamopuas paboma Ne6 « Habnooenue deticmaus MaZHUMHO20 NOJIsL HA NPOBOOHUK C MOKOM»

Jlabopamopnas paboma Ne7 « U3yuenue asnenus s1eKmpomMacHumHou UHOYKYUUY

Kontponbras padora Ne3 «DnekTpoMarHeTu3M»

NINDNDDN PP

OKO01-OKO04,
OKaO009.
IIK 1.3.

Pa3gen 5. Kose0anus v BOJHBI
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IIpo¢eccnonaibHO-0]

PUECHTUPOBAHHOC COACPIKAHUEC

Tema 5.1
MexaHunyeckue
"
3JIEKTPOMATHUT
Hble KoJIeOaHus

Conep:kaHue y4eOHOro MaTepuaJja:

Konebarenbnas cucrema. CBOOOIHBIE MeXaHWUYecKue konebanus. ['apmonudeckue konebanus. [lepuon,
4acToTa, aMILTUTyna U ¢aza kosebanuid. [IpyKuHHBIH MasTHUK. MaTeMaTU4eCKHii MasTHUK. Y paBHEHHUE
rapMOHUYECKUX Konebanuii. [IpeBpalienue sHepruu nNpu rapMoHHYecKnx Kosebanusx. KonebarenbHblil
KOHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUS B UJCATIbHOM KOjeOaTelbHOM KOHType. AHalorus
MEXIy MEXaHWYECKHMMH M 3JIEKTPOMAarHUTHbIMU KoJjeOaHusimu. Popmyna Tomcona. 3akoH COXpaHEHHS
SHEPruu B HJICATBHOM KoyiebaTenbHOM KOHType. IIpeacraBieHue o 3aTyxaroummx KojeOaHUsX.
BreinykneHHbple MexaHW4yeckne Kosiebanus. Pe3onaHc. BeIHYKIEHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHMS.
IlepemennbIii Tok. CHHYCOMAQIBHBIA IEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JIeMCTBYIOIIEE 3HAUYEHUE CUJIBI TOKa W HampspbkeHus. Tpanchopmatop. [IpomsBoactBo, mepemada u
noTpedieHue DIEeKTPUUYECKON HIHEPruu. DKOJIOTMYECKUE PUCKH TPU MPOU3BOACTBE SJICKTPOIHEPTHH.

KynpTypa HCIONIB30BaHMS JJIEKTPOIHEPIMM B IIOBCEJHEBHOW JKM3HU. TEXHHMUYECKHE YCTPOMCTBA U OKO01-OKO04,
IPAaKTUYECKOE IPUMEHEHUE: JIIEKTPUYECKHH 3BOHOK, TEHEpaTop IMEePEeMEHHOro TOKa, JIMHUU OKO09.
alIeKTponepeaay
Teoperuueckue 3aHATHSL:
1. KonebarenbHoe aprmxenne. MasTHUKH 1
2. BoinyxeHHbIe KosieOaHus 1
3. DIIEKTpOMAarHUTHBIC KOJIeOaHUs 1
[TpakTuyeckoe 3aHsTHE!
1. [IpeBparienuie sHEpPruyu Npu KouedaTeIbHOM JIBUKEHUU 1
2. DNeKTpOMarHUTHbIE KOJIeOaHus 1
3. [lepeMeHHBIH TOK 1
4. IIpou3BoCTBO, epeaaya U NoTpeOdIeHne IEKTPOIHEPTUH 1
5. [IpeBparnienre sHEPTUH B KOJIeOATEIHHOM KOHTYPE. 1
Tema 5.2 Coaepxxanue y4eOHOro MmarepuaJia;
MexaHuveckue u MexaHWUeCKHue BOJHBI, yCJIOBHs pacnpoctpaneHus. llepuon. CKOpPOCTh pacmlpocTpaHEHHs W JTHHA
3J1eKTPOMATHUTH BoJHBL. [lonepeunsie u mpoaonbHble BOJIHBL. MHTEepdepeHys u qudpakius MEXaHUYECKHX BOJH. 3BYK.
ble BOJIHbI Cxopoctb 3ByKa. I'pomkocTh 3ByKa. Beicota ToHa. TemOp 3Byka. DIeKTpOMarHUTHBIE BOJHBI. Y CIIOBHS]
U3JTY4YEHUsl AJIEKTPOMArHUTHBIX BOJH. B3anMHas opueHrtanust BekTtopoB E, B, v B anekrpoMarHuTHOMH OKO01-OKO04,
BonHe. CBOWCTBa AJIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, IMPEIOMIICHHE, MOJISIpH3aus, TUpaKIus, OKO09.

uHTepdepeHims. CKOpoCTh AIEKTpOMarHUTHbIX BosH. Illkana snekTpoMarHUTHBIX BOJIH. I[lpumenenue
9JIEKTPOMAarHUTHBIX BOJIH B T€XHHMKE W ObITy. IIpuHIMOBI paguocBsa3u U TeneBuaeHus. Paguonokanus.
ONEKTpOMarHUTHOE 3arpsi3HEHUE OKpY’Karolled cpeabl. TeXHUYEeCKHe YCTpPOHCTBA M IPaKTUYECKOE

PUMEHEHHE: My3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasl TUArHOCTHKA B TEXHUKE U MEAMIIMHE, pajap,
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panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-nieup

Teopernueckue 3aHATHA:
1. Mexanudeckue BOJTHBL.
2. DIEKTPOMAarHUTHHIC BOJHBI

[

IIpakTHueckoe 3aHsATHE:!
1. Ilpunnun paguocBssu
2. [IpumeHeHne >JIeKTPOMAarHUTHBIX BOJIH

Ipogheccuonanvno-opuenmuposannoe cooeprcanue

Tema 5.3
Konebanus ¢
npogheccuonanbrvlx
3a0auax

Cooeporcanue yuedbnozo mamepuana:

Konebamenvnas cucmema. Ilepuoo, wacmoma, amniumyoa u ¢asa xonebanuii. Ilpespawenue snepeuu npu
capMOHUYecKux Konebanusx. Aunanocus mexcoy MexXaHudecKUMu u 1eKMpOMASHUMHLIMU KOAeOAHUAMU.
BoinyocoeHHble Mmexanuueckue Koaebanus. Pezonanc. BvlHydcOeHHble 21eKmpoMasHumHble KoJleOauusl.
[lepemennviti mok. Ilpouzsoocmeo, nepedaua u nompedieHue NeKmpudecKkoll dHepeuu. IKoI02UYecKue,
pucku npu npouszsoocmee 31ekmposnepeuu. Kyromypa ucnonv3osanusi s1eKkmposnepeull 8 no8ceoHesHol|
orcusnu.  Mexanuueckue 60.Hbl, YCI08USL pACNPOCMPAHEHUs. DNeKmpomazHumusle GoaHbl. Texnuyeckue
ycmpoticmea U npakmuyeckoe npumeHenue

[Ipakmuueckue 3aHAMUA.

1. Mexanuueckue xonebanus 6 npoghecCUOHANIbHBIX 3A0a4aAX

2. Dnexmpomaznumuole Koiebanus 6 NPOpecCUoHAIbHbIX 3a0a4ax
3. Mexanuueckue 801Hbl 8 NPODECCUOHATLHBIX 3A0AUAX

4. DnekmpomazHumuule 80IHbL 8 NPODECCUOHAILHBIX 3a0aUaAX

5. Konebamenvnvie npoyeccwi 8 npogheccuonanvHol 0esmenbHoCmu

PR NP

Jlabopamopusie pabomol.

Jlabopamopnas paboma Ne8 «Onpedenenue yckopenus c60000H020 NAOEHUS. C NOMOWBIO MAAMHUKAY

N

OK01-OK04,
OKO09.
IIK 1.3.

KonTpoubHnas padora Ne 4 «KoneGaHust 1 BOJTHBI»

[EY

Pa3zmesa 6. OnTuka
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IIpodeccrnoHaIbHO-OPUEHTHPOBAHHOE CO/lePKAHUE
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Tema 6.1

Conep:xanue yueOHOro MmaTepuaJjia:

Jlabopamopnvie 3anamus:

I'eomerpuueckasn | ['eomerpuueckas ontuka. [IpsMonnHeiiHOE pacnpoCTpaHEHHE CBeTa B OJHOPOAHOW cpene. JIyu cera.
ONTHKA Toveunslit ncTouHUK cBeta. OTpakeHHe cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune nzobpakeHuil B
wiockoM 3epkanie. Ilpemomiienue cBera. 3akoHBI MpeIOMJICHHsS CBeTa. AOCOJIOTHBIM IOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHblil yros MOJHOrO BHYTPEHHErO OTPa)KEHUS.
Hucnepcus cBeta. CinoxHblil coctaB 6enoro ceeta. Lper. Cobuparomiue u pacceuBaroiue JuH3bl. ToHKas OKO01-OKO04,
mua3a. DoKycHOE paccTOsSHME M ONTHYECKas cuia TOHKOM JmH3bL. [locTpoenme wuzoOpakeHUil B OKO09.
coOuparomux M pacceuBarommx nuH3ax. dopmyna TOHKONH JUH3bI. YBEJIWYEHHE, J1aBa€MOE€ JIMH3OM.
[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONITHKH.
[TpakTryeckoe 3aHsTHE:
1. 3axonbl npenoMieHUs. 3aKOHbI OTPAXKEHUS 1
2. JIunzsl. [TocTpoenue n3o0pakeHmi 1
3. OnTrueckue npuodopsI 1
Tema 6.2 Coaep:xanue yueOHOro MmaTepuaJjia:
BoanoBasi ontuka | BonnoBas onrtuka. MHTepdepennus cBera. KorepeHTHbIE WCTOYHWKH. YCIIOBUS —HAOIIOJACHUS
MaKCUMyMOB M MHHHUMYMOB B HHTEPPEPEHLUMOHHONW KapTHMHE OT JBYX CHH(pA3HBIX KOTEPEHTHBIX
ucToyHuKoB. Judpakuus ceera. udppakunonnas pemeérka. Y cioBue HabM0IeHUS TIaBHBIX MaKCUMYMOB
Opy MaJeHUUd MOHOXPOMATHYECKOTO CBeTa Ha Au(pakuuoHHYH pemérky. [lomspusanus cera.
TexHuueckue ycTpoWcTBa M TNPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToammapar, MPOEKIIMOHHBIN OKO01-OKO04,
anmnapar, MEKPOCKOII, TEJIECKOII, BOJIOKOHHAS ONTHKA, TU(paKIIMOHHAs periéTKa, MOJISPOn]I OKO09.
Teopernueckoe 3aHsATHE:
1. Tucnepcus. UnTepdepenius 1
2. NMudpaxmus 1
3. Buasl ciektpoB. Busl uznyueHuit 1
4. Ontuyeckue npubopsl 1
Ipogheccuonanvno-opuenmuposannoe cooepicanue
Cooepicanue yuebnozo mamepuana
Toueunvii ucmounux ceema. Ompadcenue ceema. llpenomnenue ceema. 3aKOHbI NPENOMIEHUS CEEMA.
L{gem. Cobuparowue u pacceusarowue aun3vl. Ilpeoenvl npumMeHuUMocmuy 2eomMempuiecKot. ONMuKU.
Tema 6.3 Texnuueckue ycmpoucmeda u npaKmuyeckoe npumeHeHue
Onmuka 6
Ipaxmuueckue 3anamus:
npogeccuonanvHvix 1 T'eomem 5 1
S . pUTeCcKas ONMUKA 8 NPOPecCUOHANIbHBIX 3A0a4aX
3a 2. Bonnosas onmuka 6 npogheccuonanvrulix 3aoauax 2
3. Onmuueckue npubopuvl 8 NPoGheccUOHANIbHOU 0esimelbHOCMU 1
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1. Jlabopamopuas paboma Ne9 « Onpedenenue noxazames npeiomieHus. Cekia» 2
2. Jlabopamopnas paboma Nol(0 «H3zmepenue OnuHbl c6emMoB0l 80IHbLY 2
KonTtpoabsnas padora Ne 5 «Ontuka» 1
Paznesn 7. OCHOBBI cienMAJbHOM TEOPUH OTHOCUTEIbHOCTH 2
Tema 7.1 Copaeprxanue y4eOHOro MmarepuaJia
CnenuanbHas ['paHuIBl TPUMEHUMOCTH KJIaccu4yeckoil MexaHuku. [locTynaTsl cienuanbHOi TeOpUr OTHOCUTENEHOCTHU:
Teopus WHBApUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe, PUHIIUI OTHOCUTEIIbHOCTH DUHIIITEHHA. OKO01-0K04
OTHOCUTEIbHOCTH | OTHOCUTENHHOCTh OJIHOBPEMEHHOCTH. 3aMe IJICHHE OKO09 ’
BPEMEHU U COKPAIICHUE AJTMHBI. DHEPTUS U UMITYJIbC PEIIATUBUCTCKON YaCTHIIBI. '
CBs13b MaccChl C SHEPTUel U UMIYJIHCOM PENSTUBUCTCKOM YaCTHUIIbl. DHEPTUs MOKOs
Teopernueckoe 3aHsATHE:
1. ITonstus u noctynarel CTO 2
Pa3nen 8. KBanToBasi pusuka 9
Tema 8.1 Coaep:xxanue yueOHOro MmaTepuaJia:
DJ1eMeHThI ®otonbl. Qopmyna [lmanka cBs3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrus W UMIYJIbC (POTOHA.
KBaHTOBOM onTukm | OTKpbIiTHE U UccinenoBanue Gorodaddexra. OnbiTel A.I'. Cronerosa. 3akoHbl GpoTtodddekra. YpaBHEHHE
Oitamreitna st poroaddexra. «Kpacnas rpanuma» dotodddexra. JlaBnenne ceta. Ombiter I1.H. OKO01-OK04
JlebeneBa. Xumuueckoe NeiCTBHE cCBeTa. TeXHUYECKHE YCTPOICTBA M MPAKTHUECKOE MpPHUMEHEHHE: OKO09 ’
dboToseMeHT, HOTONATYNK, COTHEUHAs OaTapesi, CBETOINO]] '
[TpakTHdeckoe 3aHsTHE:
1. ®oroaddexr 1
2. IlpakTuyeckoe npumeHeHue Gorordpdexra 1
Tema 8.2 Copaeprxanue y4eOHOIo MaTepHuaJia;
Ctpoenue atoma | Mozgens aroma Tomcona. Omnbitel Pesepdopaa nmo paccessHuio o-vactuil. [lnanerapHas Monenb aTtoma.
[Tocrynartel bopa. M3nydyenue u norsomieHre GOTOHOB MPH MEPEXOIE aTOMa C OJHOTO YPOBHS SHEPIHH Ha
npyroii. Buael cnextpoB. CrnekTp ypoBHEH »HEpruuM aroMa BoJopoAa. BoIHOBbIE CBOWCTBA YacTHII.
Bonnel ne bpoina. KopnyckynsipHo- BOJHOBOM Ayanu3Mm. CIIOHTaHHOE M BBIHYKIEHHOE H3JIy4YEHUE. OKO01-OKO04,
TexHUYECKHE YCTPOICTBA W MPAKTHUECKOE MPUMEHEHHE: CIEKTPaNbHBINA aHaN3 (CHEKTPOCKOM), Jiasep, OKO09.
KBAHTOBBIN KOMITBIOTEP
[IpakTUueckoe 3aHsTHE:
1. Ctpoenue atoma 1
2. TexHu4eckue yCTporucTBa U MPAKTUYECKOE IPUMEHEHHUE 1
Tewa 8.3 gl??ﬁgglﬁl?\gggqeg;g&x:;?ﬁ: H:J';O}KHOCTB ctpoeHusa sapa. OTKpbITHE PaguOaKTUBHOCTH. OTBITHI OKO1-OK04,
ATOMHOE S17IpO ’ ) ’ OKO09.

Pezepdopna mo ompeneneHuio cocraBa paanoakTUBHOTrO minmydeHus. CBoiicTBa anbda-, Oera-, ramma-
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u3nyyeHus. BiusHue paaMOaKTHBHOCTH HA JKUBBIE OpraHu3Mbl. OTKpbITUE IPOTOHA W HEUTpOHA.
Hyxnonnas moaens siipa ['eitzenOepra-MBanenko. 3apsia siapa. MaccoBoe yucio siapa. M3oromsl. Anbda-
pacman. DIEKTPOHHBIH W TIO3UTPOHHBIN OeTa-pacmaa. [amma- wm3nmydeHue. 3aKOH PaIMOAKTUBHOTO
pacmana. DHeprus CBsI3W HYKJIOHOB B sjpe. Saepubie cuibl.JlepekT Maccel siapa. SInepHble peakiuu.
Jenenue u cunres saep. Snepusiit peakrop. TepmosinepHslii cunTe3. [IpobiieMbl U IEpCHEKTUBHI SACPHOI
SHEPreTHKU. ODKOJIOIMYECKUE aCIEKThl SACPHOM SHEPreTHKU. OJEeMEHTapHble dYacTHlpl. OTKpbITHE
NO3UTPOHA. MeTonpl HAONIOACHUS € PErUCTPAllMM  DJIEMEHTapHbIX dYacTull. @OyHIaMeHTaJIbHbIC
B3auMoeiicTBus. EquHcTBO (u3nueckoit kapTuHbl Mupa. TexXHUYecKHe YCTpOIlCTBa M MPaKTUUYECKOe
IpUMEHEHHUE: JO3UMETp, Kamepa BuibcoHa, siiepHblii peakTop, aroMHasi 0omba

TeOpeTI/I‘{CCKOG 3aHATHUC!

1. PaguoaktuBHOCTH. M3nyuenus 1
2. CTpoeHHEe aTOMHOTO sIpa 1
3. DileMeHTapHbIC YaCTHIIBI 1
[IpakTuueckoe 3aHsATHE:!
1. SAnepubie peakiuu 2

Pa3nen 9. DjieMeHTHI ACTPOHOMMY U ACTPOPU3UKH 6

Tema 9.1 Conep:xxanue yueOHOro MaTepuaJja:

Crpoenue Otanbl pa3BUTHUS acTpoHOMHH. [IpukiagHOe W MHPOBO33PEHUECKOE 3HAUYEHHWE acTpOHOMUHU. Bun

ConneuHoii cucteMbl | 3B€31HOr0 HeOa. Co3Be3nus, sipkue 3BE3NBI, IUIAHETHI, MX BUIUMOE ABMkeHUEe. ColHEeuHas cucrema.
Connue. ConHeuHas akTUBHOCTb. Mcrounuk nsHeprunm ConHua M 3BE3A. 3BE3NBI, UX OCHOBHBIE
XapakTepucTuku. JlmarpaMma  «CHEKTpalbHBIM  KJIacC —  CBETUMOCTH».  3BE3IbI  TJIABHOM
MOCJIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUISl 3BE3] TJIABHOW MOCIIENOBATEIbHOCTH.
Bnytpennee crpoenne 3B€37. CoBpeMEHHbIE TIPEACTABICHUSI O MPOUCXOXKACHUU U dBotoIMK CoJHIa U
3BE31. OTtanbl KU3HU 3BE3A. Mueunslii Ilyte — Hama [Manaktuka. [lonoxkenue u nuxenue CoJiHLIA B
[Namaktuke. Tunel ranaktuk. Paguoramaktuky u kBasapsl. UEpHBIE BIPHI B sApax TrajJakTHK. BeeneHHas. OK01-OK04
Pacmmpenne Beenennoil. 3akon Xa60ma. Pa3beranue ranaktuk. Bun 3Bé3anoro ne6a. Teopus bombioro OKO09 ’
B3pbIBa. PenmkroBoe m3nmydenue. MacmtaOHas cTpykrypa Bcenennoit. Meraramaktuka. Hepeménnpie '
po0OJIeMbl ACTPOHOMHUH
Teopernueckoe 3aHsATHE: 1
1. ActpoHOMUS U €€ CBSI3b C APYTUMU HAyKaMH 1
2. Bup 3Bé3nHOrO Heba 1
3. CTpoeHHEe COTHEYHOM CUCTEMBI 1
4. 3Be3abl 1
5. l'anaktuku 1

6. [losiBienue u pazsutue Beenennoit
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Koncynpramuu 8
DK3aMeH 4
Bcero: 148
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3. YcioBus peanu3anum NporpaMmbl 00111e00pa3oBaTeJIbHOM U CIAIIINHbBI

3.1. TpebdoBaHUsA K MUHUMAJIbHOMY MAaTEePHAIbHO-TEXHUYECKOMY 00ecneYeHU o

Peasm3anus nporpaMMbl AUCHHUILUIMHBI TPeOyeT HATHYUS Y4eOHOro Ka0uHeTa (PU3NKH.

O06opynoBaHue yueOHOTO KaOHMHETA:

1. [Tudposas nabopaTopus 1o HU3MKE A YIUTEIS;

2.1ludporas maboparopus o GpU3MKe 71 yUESHUKA;

3.Bechl TexHUYECKHE C pa3HOBECAMH;

4. KommuiekT 171 1a00paTOpHOTO MPaKTUKyMa [0 ONTHKE;

5. KomriekT asist 1abopaTOpHOTO MPAKTUKyMa IO MEXaHUKE;

6. Kommekt ans 1abopaTopHOro MpakTHUKyMa MO MOJEKYISIpHOW (u3MKe U
TEPMOAMHAMHUKHY;

7.Kommnekt pis 7ab0OpaTOpHOTO MpakTUKymMa [0 AJIEKTPUYECTBY (C
TEHEPATOPOM);

8. AmniepmeTp 1ab0paTOpPHBIN;

9. BonbT™meTp 1a60paTOPHBIN;

10. TepmomeTp 1a0OPaTOPHBINA;

11. bapomerp-anepous;

12. briok nuTaHus pEryIUpyeMblii;

13. Buneokamepa st paboThI ¢ ONITHYECKUMH NTPHOOpaMH;

14. T'urpometp (IICUXPOMETD);

15. I'py3 HaOOpHBIIi;

16. /IlunamoMeTp JIE€MOHCTPAIIMOHHBIH;

17. KoMITIIeKT mOoCy Il IEMOHCTPAIIMOHHOW C TIPUHAIIICHKHOCTIMHU;

18. MaHoMeTp KUJIKOCTHON IEMOHCTPAIIMOHHBII;

19. MeTp neMOHCTPAIIMOHHBIIA;

20. Hacoc BakyymHubIit KomoBckoro;

21. CTOoNHK MOXbEMHBIN;

22. lllTaTuB NEMOHCTPAIMOHHBINA (HU3UUECKUI;

23. Habop AeMOHCTpaIMOHHBIN TI0 MEXaHUYECKUM SIBJICHUSIM;

24. HaGop AeMOHCTpallMOHHBIN M0 MEXAaHUYECKUM KOJICOAHUSIM;

25. Habop 1eMOHCTpallMOHHBIN BOJTHOBBIX SIBJICHHIA;

26. CtakaH OTJIMBHOW AEMOHCTPALIMOHHBIN;

27. TpybOka HeroToHa;

28. ap IMackains;

29. Habop nIeMOHCTpAIIMOHHBIN 10 MOJICKYJSIPHOW (M3WKE W TEILIOBBIM
SIBIICHUSIM;

30. HabGop aeMOHCTpallMOHHBIN TI0 Ta30BBIM 3aKOHAM;

31. Habop kanuiisipos;

32. KamMepTOHBI HA pE30HAHCHBIX SIIUKAX;

33. KommiekT mpoBoIoB;

34. MarauT n1yrooOpasHblif;

35. MarHuT moyiocoBo# IeMOHCTPAIIMOHHBII;

36. MammHa sekrpodopHasi;

37. Habop 1o u3y4yeHnIo MarHuTHOTO TOJIst 3eMJIH;

38. Habop neMOHCTpaIMOHHBIN TI0 MAarHUTHOMY TIOJTIO KOJIBIIEBBIX TOKOB;

39. Habop neMOHCTpallMOHHBIH 110 TOCTOSIHHOMY TOKY;

40. HaGop neMOHCTpaIIMOHHBIH 1O AIEKTPOIUHAMUKE;

41. HabGop /Uit JEeMOHCTpAIlMA MATHUTHBIX TIOJIEH;

42. HaGop 11t IeMOHCTpAIUH SJISKTPUUSCKHUX TTOJICH;

43. TpanchopmaTop yueOHBIi;

44, T1amouka CTEKIIHHAL,

45. TTanouka 300HUTOBAS,
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46. ITpubop Jlenmna;

47. CTpenku MarHUTHBIE Ha IITaTUBAX;

48. CynTaH 3J€KTpPOCTaTUHICCKU;

49. IlITaTUBBI U30JIUPYIOIIUE;

50. DnekTpoMarHuT pa30opHBIA;

51. Habop neMOHCTpalMOHHBIA IO TEOMETPHUECKON OIITHKE;

52. Habop n1eMOHCTpaIMOHHBIN 110 BOJTHOBOW OTITHKE;

53. KomIuiekT HarysqHbpIX TOCOOUH I TOCTOSIHHOTO MCIIOJIb30BAHMS;

54. KoMIIIeKT opTpeToB Ajist opopMIieHUsT KaOUHETA,

55. KoMIuIeKT 1eMOHCTPAIIMOHHBIX YUEOHBIX TaOJIUI.

[Tpu Hamu4yuu HEOOXOAUMOTO 000PYAOBAHUS 3aHATHS O (PU3UKE B HEKOTOPHIX CIydasiX MOTYT

MIPOBOJIUTHCS B UMEIOIUXCS B 00pa30BaTEeNIbHON OPTaHU3aH MACTEPCKUX WIIH JTa00PaTOPHSX.

3.2. UudopmanuonHoe odecriedenne 00y4yeHus

Ilepeyenb pexoMeHaAyeMbIX y4eOHBIX u3AaHuii, UHTepHeT-pecypcoB, 10NMOJHUTEIbHON
JUTEepaTypbl

OcCHOBHbBIE HCTOYHUKH:

Jmutpuesa B.®. ®usuka: ba3oBblil ypoBeHb: yU4eOHUK /111 00pa30BaTeNbHbIX OpraHU3alMil,
peanu3yonmx 00pazoBaTebHbIE MPOrPaMMbl CpeHEro MpodeccuoHaIbHOro odpazoBanue, 1-¢ U3,
M: Akanemus, 2022r.

HOmutpueBa B.®. Owusuka: ba3oBblii ypoBeHb: COOpPHHK 3adau Jis 0O0pa3oBaTeIbHBIX
OpraHu3alfii, pealn3yIomuXx o00pa30BaTENbHBIE NPOTPAMMBI  CPEAHETO MPO(PECCHOHATBHOTO
oOpa3zoBanue, 1-e uzn, M: Akagemus, 2022r.

JlonoTHUTeIbHBbIC HCTOYHUKH:

1. Jdmutpuea B. ®. ®usuka miga npodeccuit M CHENUAIBHOCTEH TEXHUYECKOTO NpPOQHIIS:

JIEKTPOHHOE  y4yeOHOe M3/aHue (MHTEpaKTUBHOE HJIEKTPOHHOE NPUIOXKEHUE)  JUIs

00pa3oBaTeNbHBIX YUPEKICHHUH cpel. pod. oOpazoBanus. — M., 2022.

KacesnoB B.A. MmuttoctpupoBanHslii atnac o ¢usuke: 10 knacc.— M., 2022.

KacesiHoB B.A. MimmoctpupoBanHbii aTiiac o pusuke: 11 xmace. — M., 2022.

4. Tpodumona T.U., ®upcor A.B. ®uzuka mis npodeccuil U cnennaibHOCTEH TEXHUUECKOTO U
€CTeCTBeHHO-Hay4YHOT0 Tipoduieii: CoopHuK 3a1ad. — M., 2023.

5. Tpodumosa T. 1., @upcos A. B. ®usuka amns npodeccuit U cennanbHOCTEN TEXHUYECKOTO U

€CTEeCTBEHHO-Hay4HOTO npoduieii: Pemenns 3amau. — M., 2022.

Tpodumona T. 1., Pupcos A. B. duzuka. CripaBounuk. — M., 2022.

7. ®upcoB A. B. ®usuka s npodeccuil U crnenuaaIbHOCTEH TEXHHUYECKOTO M €CTECTBEHHO-
HAy4YHOTO Mpouiel: yaeOHUK Ui 00pa3oBaTeNbHBIX YUPEXKIECHUH cpel. mpod. oOpa3oBaHUs
/mox pen. T. U. Tpopumonoii. — M., 2023.

w N
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HNHuTepHeT-pecypcsl

1. Engunas xomnmexkmms uu@poBbIX oOpa3zoBarenbHBIX pecypcoB. - URL: http://school-
collection.edu.ru/ - TekcT: 2MEKTPOHHBIH.

2. EcrectBeHHO-HayuyHble JKkcnepuMeHTsl — ®usuka: Komnexkums Poccuniickoro
obrreodpaszoBarenprHoro moprana. - URL: http://experiment.edu.ru / - TekcT: 37eKTPOHHBIHA.

3. Jlaboparopus o0y4yeHus buzuKu " aCTPOHOMHUU NCMO PAO. -
URL: http://physics.i0s0.ru - TekcT: 31eKTpOHHBIH.

4. Oenepanbublii mopran «Poccuiickoe obpazoBanuey». - URL: http://www.edu.ru - Tekcr:
JJIEKTPOHHBIN.
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4. KOHTPO.1b ¥ OLIEHKA Pe3y/IbTATOB OCBOCHMSI THCIHMILIHHBI
KoHTpo1b M OlleHKa pacKpbIBalOTCA uepe3 (HopMupoBaHHE OOIMX M HPOQecCHOHATBHBIX
KoMIleTeHIi. KommeTeHun MODKHBI OBITH COOTHECEHBI C IPEAMETHBIMU pe3yiabTaTtamu. Jlis
KOHTPOJISL U OLIEHKU pE3yJIbTaTOB OOyYEHHs IPENoJaBaTelb BHIOMPAET (POPMBI U METOMABI C YYETOM
npodeccruoHann3anuy 00y4eHus 110 MPOrpaMMe JUCIUITITHHBL.

Koxa
¢GopmupyembIx
KOMIIeTeHIIMH

Pa3zgen/Tema

Tun oeHOYHLBIX
MeponpUusITHI

OK1-OK04, OKO.

Pasnen 1. Temsr 1.1

Pasnmen 2. Temnr 2.1., 2.2, 2.3.
Pasnen 3. Temsr 3.1., 3.2., 3.3
Pasmen 4. Temn1 4.1.,4.2,4.3, 4.4
Pasznen 5. Temnr 5.1., 5.2.

Pazgen 6. Temn! 6.1.,6.2.

Pa3zgen 7. Temsi7.1.

Pazgen 8. Temnr 8.1, 8.2, 8.3
Pa3zngen 9. Temer 9.1

- YCTHBIH OIPOC;

- (pOHTATBHBIAOIPOC;

- Tecr;

- MpakTUyYecKue padoThl;
- nabopaTtopHbie pabOTHI;
- KOHTpPOJIbHbIE PaOOTHI.

I1K1..3

[IpodeccronanbHO -OPHEHTHPOBAHHOE
CoJIepIKaHue:

Paszgen 1. Temnr 1.1

Pasnen 2. Teme! 2.4.

Paznen 3. Temsr 3.4

Pasnen 4. Temsr 4.5

Paznen 5. Temsr 5.3.

Paznen 6.Temsl 6.3.

- JJaboparopusie paboThI
-TBopueckue paboThI;
- [IpoexTHbIE pabOTHI.

OK1-OKO04, OK®9..

I1K 1.3

HpOMe)KYTOLIHaH aTTeCTanusAa
OK3aMCH

9K3aMeHalMoHHas padoTa B
YCTHOH (opMe o Ouiieram.
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