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1. O6mas xapakTepucrnka paGodeii nporpaMMbl 061106 PA30BATENLHOI AHCHUILTHHBI «DH3HK»
1.1. MecTO0 AMCHMIVIMHBI B CTPYKType OCHOBHOIl mpodecCHOHAILHOM o0pa3oBaTe/IbHOMI
NpOrpaMMsbil:
Obmeobpa3oBarenpHas  aucuuivimHa — «@usmka»  gBisercs  00sA3aTeIbHOW — 4acTbiO
00111€00pa30BaTEIbHOIO 1MKIa — oOpa3oBaTelbHOM — mporpammbl B cootBercTBUM ¢ PI'OC mo

npodeccun cpeanero mnpodeccuoHadpbHoro obpazoanus 15.01.05 Ceapumik (pydHOH M YacCTHYHO
MEXaHU3UPOBAHHOW CBapKH (HAIUIABKH)).

1.2. Ileau ¥ n1aHUPpyeMble Pe3yJbTaThl 0CBOCHHUS Y4eOHOM IMCUUIIUHBI:

Coneprkanue mporpaMMmbl 0011€00pa3oBaTeNbHON TUCHUIIIMHBL «DU3KKa) HampaBiIeHO Ha JOCTUIKEHUE
CIENYIOUINX HeJIei:

Cozepsxanue mporpaMmsl o0meo0pa3oBaTenbHONH AucHUMIINHE OU3KKa HANpPaBIeHO HA TOCTIKEHHE
CIEAYIOIMX Leei:

® (QopmupoBanne y o0Oy4alOIMXCs YBEPEHHOCTH B IIEHHOCTH 00pa3oBaHHs, 3HAYMMOCTH
(u3MYecKuX 3HAHUH A COBPEMEHHOTO KBATU(QULUUPOBAHHOTO CIELMANMCTA TPU OCYIIECTBICHHH €ro
npohecCHOHANLHON eSTeNbHOCTH;

e (opMHUPOBaHHE €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH;

e OBJajJeHNE CeNU(PUIECKON CHCTEMON (U3NUECKUX MOHITHIH, TEPMAHONOTHEH 1 CUMBOIMKON;

® (OCBOCHHE OCHOBHBIX (PU3MUECKUX TEOPHUii, 3aKOHOB, 3aKOHOMEPHOCTEH;

® OBJaJCHHE OCHOBHBIMU METOJaMHU HAyYHOTO MO3HAHUS TPHUPObI, HCTIONB3YEMbIMH B (U3HKE
(HabnroieHue, ONUCaHKe, U3MEPEHNE, BBIIBUKEHUE TUIIOTE3, IPOBEICHHE IKCTIEPHMEHTA);

® OBNajJeHHE YyMEHHAMH 00pabarbiBaTh JAaHHBIE OKCIEPUMEHTA, OOBACHATb MONYYECHHbIE
pe3yIbTaThl, YCTAHABIMBATH 3aBUCUMOCTH MEXIy QH3NYECKUMHUBETHYMHAMU B HAOMIOAEMOM SIBIICHUH, JIENIaTh
BBIBOJIBL;

® (opmupoBaHue yMeHUS pemath pu3MUECKHe 33/1a4i Pa3HbIX YPOBHEH CIIOKHOCTH;

® pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJIEKTYalbHBIX M TBOPYECKHX CHOCOOHOCTEH B
nporecce MpHOOpeTeHHs 3HAHUH C  MCIONb30BAHMEM  PA3IMYHBIX MCTOYHHKOB HH(OpMamuu U
COBPEMEHHBIX MH()OPMAIMOHHBIX TEXHOJOTUH; YMEHUH (GOopMyNIupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO
MO3UILHUIO 110 OTHOIIEHUIO K (DU3MUECKON HHPOPMALMH, ONTYYaeMOi U3 Pa3HbIX MCTOUHUKOB;

® BOCNHTAHWE YYBCTBA TOPAOCTH 3a poccuiickyio dusmueckyro Hayky. Ocpoenue kypca O]

«®Du3uKa» MpenonaraeT pelueHne Ceayonyx 3a1ay:

e npuoOpereHne 3HaHMH O (yHIAMEHTANBHBIX  (U3MYECKMX 3aKOHAX, JIEKAMX B OCHOBE
COBpPEMEHHOH (u3MUeckoil KapTHHBI MHpa, NPUHLUIOB JAEHCTBUS TEXHUYECKUX YCTPOMCTB U
NPOU3BOACTBEHHBIX IMPOLECCOB, O HauboJee BAaXKHBIX OTKPHITUAX B 00JacTH (DU3UKU, OKA3aBIUMX
ONpeeNAoIee BIUSAHNE HA PA3BUTHE TEXHUKHU U TEXHOJIOTUU;

® noHMMaHHE (YU3UYECKOM CYIIHOCTH SBJEHUH, MPOABISIOLIUXCS B paMKax INPOU3BOJCTBEHHON
JNeATENbHOCTH;

® (0CBOGHHME CIOCO00B MCIOJb30BAHMA (U3MUECKUX 3HAHUN JUIS pelIeHHs MPAKTHYSCKUX U

npogeccuoHaNbHBIX 3a1a4, OOBSACHEHUS  ABJEHHH MPHPOABL,

TIPOU3BOJICTBEHHBIX M TEXHOJIOTHYECKHMX IPOLECCOB, MPUHIMUIOB AEHCTBUS TEXHUUYECKUX NPUOOPOB U
YCTPOUCTB, oOecreueHus: 0€30MacHOCTH IPOM3BOACTBA M OXPaHbI IPUPOIbI;

e (hopMHpOBaHHME YMEHHMH pelaTh y4eOHO-NPAKTHUYECKUE 33/1a4l (U3MUIECKOTO COACPKAHUS C YIETOM
npoecCHOHANbHON HANPaBIEHHOCTH,;

® [pHOOpETeHHE OMBITA MO3HAHHUSA M CAMOIIO3HAHUS; YMEHUH CTAaBHTh 3aJa4d MpemaTh IpobIeMsl ¢
y4€TOM MpodecCHOHATbHON HaNPaBIeHHOCTH;

® (opMupoBaHUe yMEHUI UCKATh, aHATU3UPOBATH U 00pabaThIBaTh QU3MUECKyI0 HHDOPMALKIO C
y4€TOM NIpOo(ecCOHaNbHOM HAIPaBICHHOCTY;



® [0ArOTOBKA 00YYAIOMUXCS K YCIEIHOMY OCBOCHHUIO JUCIUIUINE M MOAYJIEH MpoeccHOHaIbHOro UKIa;
hopMHpOBaHHE Y HUX YMEHHH  OTBITA JAEATEIBHOCTH, XapPAKTEPHBIX IS POPECcCHil / JOMKHOCTEH CIyKAIKX HIH
CIENMaNbHOCTEH, MOMyYaeMbIX B IPOQeCCHOHATBHBIX 00pa30BATENbHBIX OpraHH3aIIIX;

® [OAroTOBKA K (OpMUpOBAHMIO O0IMX KOMIETEeHUMi Oyaymero crenuamicrta: caMoo0pa3oBaHus,
KOMMYHHKAIMHM, TPOABICHHA TPaXIAHCKO-TIATPHOTHYECKON TO3UIMH, COTPYIHHYECTBA, NPUHATHSA pEIICHUH B
CTaHJAPTHOM W HECTAHAAPTHOW CHUTYalWsX, MPOSKTHPOBAHHS, MPOBENEHUS (M3MUECKHX M3MEpeHHH, IQPEKTHBHOrO M
0€301acHOr0 MCTONB30BAHKS PA3INYHBIX TEXHHYECKHX YCTPOHCTB, COONIOICHNS MPABHI OXpPaHBI TpyAa TpH padoTe ¢
(u3maeckumu IpubOpamMu U 000PYTIOBAHKEM.

OcobeHHocTh  (OPMHPOBAHMA COBOKYIHOCTH 3aad H3y4eHHA (HU3UKM JIf CHCTEMBI CpPEIHETo
npo(hecCHOHATbHOTO 00pa30BaHMs 3aKII0YAETCs B HEOOXOAUMOCTH Pean3alui NpodeccuoHaIbHO! HaIpaBIeHHOCTH
pemaeMbIX 3a1a4,y4éra ocobeHHOCTeH Chepbl AeATeNbHOCTH OYAYIUX CHELHATHCTOB.

B pe3ynbrare 0CBOCHHMS AMCIMILIMHBI 00Y4aIOIMICS MOJKEH 3HATD:

® CMbIC] TOHATHH: (U3MUECKOe SBIEHWE, THIOTE3a, 3aKOH, TEOpHsA, BEIIECTBO, B3aUMOJIEIHCTBUE,
3JIEKTPOMATHUTHOE TOJIe, BOJHA, (J)OTOH, aTOM, aTOMHOE [P0, HOHU3UPYIOI[HE N3TyYEHHUS,

®  CMbICT (DU3MUIECKUX BEIMYMH: CKOPOCTh, YCKOPEHNE, Macca, CHla, UMITYJIbe, paboTa, MeXaHH4ecKas IHeprud,
BHYTPEHHSA SHEPrHs, a0CONOTHAS TeMIEpaTypa, CpeaHsIs KHHETHYECKas SHEPrUs YacTHI BEIIECTBA, KOJINYECTBO
TEII0THI, JEMEHTAPHBLH JIEKTPUUECKUH 3aPAL;

® cMbICH (hU3MYECKHX 3aKOHOB KJIACCHUECKOH MEXaHWKH, BCEMUPHOTO TATOTEHHS, COXPAHEHUsS dHEpPTHH,
MMITYJIbCA ¥ 3JIEKTPHUYECKOTO 3apsi/1a, TePMOANHAMUKH, JNIEKTPOMAr HUTHOH HHAYKIMH, (poTodddexra;

®  BKJIAJ POCCHHACKHX u 3apyOeXKHBIX YUEHBIX, OKA3aBIINX HAHOOJIbIIee BIUSHIE HA Pa3BUTHE QHU3UKY;

B pesynbTare ocBOSHHS AMCUHMILUIAHBI 00YUArOIIMHACS 10JIKEH YMeTb:

® [IpOBOAUTH HAONIONEHMS, IVIAHKUPOBATh U BBHINONHATD SKCIIEPUMEHTBI,

®  BLIIBUTIaTh TUIOTE3BI U CTPOUTH MOJIEIH,

® [IPUMEHSTH MOJTYYEHHbIC 3HAHUS 110 (PU3KMKE [T OOBSICHEHHS Pa3HO00Pa3HbIX (U3MUECKUX ABICHUA 1
CBOJCTB BEIIECTB;

® [PAKTUYECKH MCTIONB30BaTh (YH3MYECKHE 3HAHKS,

® OlEHMBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOW HH(OpMAIWK;

® HCIONB30BaTh MPUOOPETEHHBIC 3HAHUS ¢ YMEHHS 1JIS pelICHHs IPAKTUUECKUX 3a/1ad MOBCETHEBHOU
KU3HH, oOecredeHns 0€30MacHOCTU COOCTBEHHON JKWM3HM, PALMOHAIBLHOTO NPHPOJONMONb30BAHUSA M OXPAHBI
OKpyXaroencpeanl.

® ONHUCHIBATH U OOBSCHATH (U3MUECKUE ABJCHHS M CBOWCTBA TEJ: CBOMCTBA ra3oB, KHUIKOCTEH M TBEPABIX
TCJI; DJICKTPOMATHUTHYIO MHAYKI MO, paCIIPOCTPAHCHUEIJICKTPOMArHUTHBIX BOJIH; BOJIHOBBIC CBOICTBA CBCTa; U3JIYUYCHUC U
TIOTTIOLIEHUE CBETa AaTOMOM; POTORPPEKT;

®  OTIMYATh [UIOTE3B! OT HAY4YHBIX TEOPUH;

® JenaTh BBIBOJBI HA OCHOBE SKCIEPUMEHTAJBbHBIX NAHHBIX;

® [pUBOAUTH IIPUMEpHI, MOKA3bIBAIOIINE, YTO: HAOIIOZEHUS M IKCIEPUMEHT SBIAOTCA OCHOBOM [
BBIJIBIUKCHHS THIIOTE3 M TEOPHH, MO3BONAIOT MPOBEPHTh MCTHHHOCTH TEOPETHYECKHX BBIBOJOB; (hH3MUECKas TEOPUS
JaeT BO3MOXKHOCTb 00BACHATH M3BECTHBIC SBJICHUS MPUPOABI M HAYYHbIE (AKThl, MPECKA3bIBATh €IIe HEU3BECTHBIC
SIBIICHHST,

® [PUBOAWTH TNPUMEPHl MPAKTHYECKOTO HCIONb30BAHMA (M3MYECKHX 3HAHMI: 3aKOHOB MEXaHHKH,
TEPMOAUHAMUKH U SNEKTPOANHAMHUKH B 3HEPreTHKE; Pa3IMYHBIX BUOB SJIEKTPOMATHUTHBIX U3YYEHUH NS Pa3BUTHUS
Panuo ¥ TeNEKOMMYHUKAIIHH, KBAHTOBOH (JM3UKK B CO3TAHUH SIEPHON SHEPTETHKH, a3ePOB;

® BOCTIPMHUMATH U HA OCHOBE MOMYYEHHBIX 3HAHUI CAMOCTOATEIBHO OLEHHBATh HH(POPMALHIO, COIEPKAIIYIOCS
B coobmenusx CMU, UnrepreTe, HayqaHO-TOMYASIPHBIXCTATHSIX.

® [PUMEHATH MOMYYECHHbIE 3HAHUA AN pelleHus QU3MuecKux 3anad;

®  OnpeeNaTh XapakTep (pU3NUECKoro mporecca 1o rpaduky, rabmuie, Gopmyne*;

H3MEPATH PAI QU3NIECKNX BEITHYMH, MPEACTABIAA Pe3YIbTaThl H3MEPEHHI C

Y4EeTOM HX TOTPEIIHOCTEH.



1.2.2. Ilananupyemblie pe3yJbTaTbl OCBOEHHUS  001Ie00pa30oBaTeJbHOM JUCUMILIMHBI B
coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
Oco0oe 3HayeHne UCIUILINHA UMEET TPH POPMHUPOBAHUH U PA3BUTHH:
00X KOMIIETEHIIMIi:

Ocoboe 3HaueHue AU CIUIUINHA UMeeT IpU GOPMUPOBAHUU U PA3BUTHU:
001X KOMIIeTCHIINIA:
OK 01. Bri6upats criocods! perreHus 3agad npodeccuoHanbHOM eI TeNbHOCTH PUMEHUTETBHO K
pa3IMYHBIM KOHTEKCTaM;
OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEICTBA MTOMCKA, aHAJIM3a U MHTEPIIPETAIlNi HH)OpMAIHH U
MH(POPMALIMOHHBIE TEXHOJIOTMH JJIsI BBINOJIHEHHUS 33124 MPO(eCcCHOHATBHON AeATEeNbHOCTH;
OK 03. ITmannpoBath M peann3oBbIBaTH COOCTBEHHOE MPOQECCHOHATBHOE U JINYHOCTHOE pa3BUTHE,
MPEAN PUHUMATENBCKYIO e TEIbHOCTh B MpodeccroHaIbHON cdepe, UCIOIb30BaTh 3HAHUS 110
(bUHAHCOBOI rPaMOTHOCTHU B PAa3IMYHBIX )KU3HEHHBIX CUTYalUAX;
OK 04. D¢ dexTnBHO B3aUMOIEHCTBOBATH M pabOTaTh B KOJJIEKTUBE U KOMAaH/IE;
OK 05. OcyniecTBisAiTh YCTHYIO M MHCbMEHHYI0 KOMMYHHUKALIMIO HA TOCYIapCTBEHHOM si3bIke Poccuiickoit
denepanyy ¢ y4eToM 0COOEHHOCTEHN COLMAIbBHOTO U KYJIbTYPHOI'O KOHTEKCTA;
OK 07. ConeiicTBOBaTh COXpaHEHHUIO OKPYKAIOILEN CPebl, PECYpPCOCOEPEKEHNIO, TPUMEHS Th 3HaHUS 00
U3MEHEHUH KJIMMaTa, IPUHIUIIEI OepexXIIMBOIo IMPOU3BOJACTBA, 3P HEKTUBHO JIeIICTBOBATH B
4Ype3BbIYaiHBIX CUTYaLUsAX;
A3BIKAX.

npogeccHOHATBHBIX KOMITETeHIHIi:
IIK 1.8. 3auninaTth ¥ yAaJsiTh HOBEPXHOCTHBIE AE(PEKThl CBAPHBIX IIBOB IIOCIE CBAPKH.

JIMYHOCTHBIX Pe3yJbTATOB IPOrPaAMMbl BOCIIMTAHUS
JIP 1 Oco3Haromumii ce6st rpakJaHuHOM U 3aLIUTHUKOM BEJIMKOH CTpaHbI

JIP 9 Cobmroaronuii v mpomnaralupyonuil mpaBuia 30poBOro U 0€30macHoro oopasa KU3HH, CIopTa;
MPEeNYIPEK AN JTHOO0 MPEO10IEBAIOIINN 3aBUCUMOCTH OT aJIKOT0JIs1, Tabaka, ICHX0aK THBHBIX
BEIIECTB, a3apTHBIX UTP U T.1. COXpaHIIOLIHI CUXOIOTHYECKYI0 YCTOWYMBOCTh B CUTYaTUBHO CJIOKHBIX
WA CTPEMUTETBHO MEHSIOLUXCS CUTYaLUAX

JIP 11 IIposBasionuii yBaXxeHHE K 3CTeTHYECKUM [IEHHOCTSIM, 00J1aIaloIUii OCHOBAaMH 3CTETHYECKON
KYJbTYPBI.

JIP 17 I[TposBasIONHiil IEeHHOCTHOE OTHOIIEHUE K KYJIbTYPE U HCKYCCTBY, K KYJIbTYPE PEUd U KYJIbType
NOBEJIEHM S, K KpaCOTE€ U TaPMOHHUH.



Ko m HanmMenoBanue

[lnanupyemple pe3yibTaThl 0CBOEHHS AHCHHILTHHBI

(opMupyeMbIX KOMIETeHIHii 00mue JucuunjauHapHbie
OK 01. Beibupats criocoOsl penrenns | B yacT Tpya0Boro BocnuTanus: - c(hopMHUpOBATh MPEACTABICHHS O POJU U MECTE (HU3UKH
3a1a4 poeccuoHanbHOM - TOTOBHOCTh K TpPYAy, OCO3HAHHE IIEHHOCTH MACTEpPCTBA,|M aCTPOHOMHH B COBPEMEHHOH HAy4HOH KapTHHE MHpa, O
NeATENEHOCT! MPUMEHHUTENBHO K TpynoIooue; cucteMooOpasyromeid  ponu QUMK B Pa3BUTHU

Pa3InYHbIM KOHTCKCTAM

- TOTOBHOCTh K AaKTHBHOM HOEATCIbHOCTH TEXHOJOTHIECKOH H

COLMANBHOM  HANpPaBIEHHOCTH, CIOCOOHOCTb HMHUIMUPOBATH,
MJIAHUPOBaTh M CAMOCTOSATENbHO  BBIMOJHATH  TaKYIo
JeSITeNTbHOCTD;
- HHTepeC K pasiuyHbiM  chepaM  NpoQeccHOHANbHOM
NeATebHOCTH,

OBaajenne yHUBepCAJAbHBIMH Y4eOHBIMH TO3HABATEJIbHBIMH
JeHCTBUSIMU

2)0a30Bble JIOTHYECKHE JeilcTBHS:

- CAMOCTOATENBHO (HOPMYIUPOBATH U AKTYANH3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

-yCTaHABJIMBAThH CYIECTBEHHBIA MPHU3HAK WM OCHOBAHMSA I
CpaBHEHUS, KIacCUupUKaImu 1 0000IeHNS;

- ONPENeNATh IENu JeATEeNbHOCTH, 3aaBaTh TapaMeTpbl |
KPUTEPUHU UX JIOCTHKEHHUS;

- BBISIBJSITh ~ 3aKOHOMEPHOCTH U
paccMaTpUBAEMBIX SBJICHHUSX;

- BHOCUTh  KOPPEKTHBBHI B
COOTBETCTBHE  PE3yJIbTATOB
HOCIEICTBHH JeITCIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIIEHUH KU3HEHHBIX
npobnem

0)0a30BbIe MCCAETOBATEIbCKHE JEiCTBHS:

- BJIQJIETh HAaBBIKaMH y4eOHO-UCCIEIOBATEIbCKON U MPOEKTHOM
NeATENBHOCTH, HAaBBIKAMU Pa3pelIeHUs MpodieMm;

BBISBIIATH NPUINHHO-CIICACTBEHHBIE CBSI3U u
aKTYaJlM3UpPOBATH 3a/1auy, BBIIBUTATH THIIOTE3Y €€ PELICHUS,

MIPOTUBOPECUHNA B

ACATCIBbHOCTD, OL€CHUBATh
eIAaM, OLCHUBATHh PHUCKH

€CTECTBEHHBIX HAyK, TEXHUKA M COBPEMEHHBIX TEXHOJNOTHH, O
BKJIaJAE PpOCCHUICKMX M 3apyOeXHBIX YUYEHBIX-(QH3UKOB B

pasBUTHE HAyKkd, TMOHHMaHHE (U3UYECKOH  CYIIHOCTH
HaOMI0laEMBIX  SBIECHMH  MHKpPOMHpA,  MakpoMupa H
Meramupa;  I[IOHMMAaHME€  pOJIM  aCTpOHOMUHU B

NPAKTUYECKOW  JEATENbHOCTH 4YEJIOBEKa M JaJbHEHIIeM
HAYYHO-TEXHHUYECKOM  pa3BUTUH, pond  (U3UKH B
bopMupoBaHum Kpyrosopa U (GyHKIMOHATBHOM

IPAMOTHOCTH Y€JIOBEKA 171 pEIIeHUs NPAaKTHYECKUX 3a/1ay;

- chopMHpPOBaTh YMEHHS pEIIaTh PAacUeTHbIC 3aJayl C SBHO
3aJ]aHHOM (PU3MYECKOM MOJICIbIO, HUCIONB3YS (HU3UUESCKHE
3aKOHBl M NPUHIHUIB, HA OCHOBE aHalM3a YCJIOBMS 3aauu
BBIOUpPaTh (DU3UUYECKYI0O MOJIEb, BBLAENATH (PU3NUECKHE
BEJIMYMHBl M (OPMYIBI, HEOOXOAMMBIC I €€ PEIICHHS,
NPOBOJUTH PAacueThl U OIEHUBATH PEATHLHOCTh MOJYYEHHOTO
3HAUYEHUS (U3MYECKOH BENMUYMHBL, PELIaTh KayecTBEHHBIE
3a]1a4yu, BHICTPanBas JOTHYECKU HEPOTHBOPEUUBYIO L[EMOUKY
paccyKJIeHHMd C ONOpPOM Ha M3YYEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH 1 (U3MUECKHE SBIICHHS;

- BJIQJIETh OCHOBOIOJIATAIOMKUMHE (HU3UYECKUMU OHATUAMU
U BETMYMHAMU, XapaKTEePU3YIOIMUMU QU3UYECKIE MPOLECC bl

(CB$[3aHHBIMI/I C MCXaHUYCCKUM JBUXKCHUEM,
BSaHMOHeﬁCTBHCM TCI, MCXAHHYCCKUMU KOJIEe0aHUIMH M
BOJIHAMH; ATOMHO-MOJICKYJIAPHBIM CTPOCHHUEM  BCIICCTBA,

TCIJIOBBIMH ITPOLCCCAMU;




HaxXOAWTh  apryMEHTBl  JUIsl  J0Ka3arelbCTBA  CBOMX
YTBEPK/CHHH, 33/1aBaTh TAPAMETPhl U KPUTEPHHU PELLCHHNS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOJAC PCIICHUA 3adadun

pe3yabTaThl, KPUTHYECKH  OICHHBATH HMX  JOCTOBEPHOCTb,
MPOTHO3UPOBATH U3MCHEHHE B HOBBIX YCIIOBUSIX;

- yMeTh  TEPEHOCHTh 3HAHUS B  TO3HABATENBHYI |
TMIPAKTAIECKYI0 00IaCTH KU3HEAE TCILHOCTH;

- yMeTh HMHTETPUPOBATH 3HAHWS W3 PA3HBIX MPEIMETHBIX
obmnacreii;

- BBIJIBUTATh HOBBIE WJICH, TPEIATaTh OPUTHHATBHBIC TIOIXOMBI U
pelIeHNS,

- CIOCOOHOCTh HX HCIOJNB30BAaHMS B IO3HABATENBHOH H
COLMAIbHOM MPAKTHKE.

JJIEKTPUYECKUM W MATHUTHBIM TIOJSAMH, DICKTPUYECKUM
TOKOM, 3JIEKTPOMATHUTHBIMH KOJTEOAHUSIMH U BOIHAMY,;
ONTHYCCKUMH  SBJICHUSAMH;,  KBAHTOBBIMH  SBICHUSIMH,
CTPOCGHHEM aTOMa M AaTOMHOTO S1pa, pPaaHOaKTHBHOCTBIO);
BIaJICHUE OCHOBOTIOJIAral0 UMK aCTPOHOMUYECKIMH
TOHATHSAMY, — TIO3BOJISIOMMMH  XapAaKTEPU30BaTh  MPOLECCHI,
MPOUCXOIAIIME Ha 3Be3laX, B 3BE3AHBIX CHCTEMaX, B
MEKTaTaKTHUeCKOH  cpele; JBHKEHHE HEOECHBIX  Tell,
3BOJTIONNIO 3Be3]1 U Beenennolii;

- BJIaJIeTh 3aKOHOMEPHOCTAMH, 3aKOHAMH U TE€OPHAMH (3aKOH

BcemupHoro tarotenus, |, Il wu 11l 3akons HeioToHa,
3aKOH  COXDAHEHHS  MEXaHWYECKOH  9JHEpPruH,  3aKOH
COXpaHEHHS HMMIyIbCa, NPUHIUN CYNEPHO3UIUM  CHI,

NPUHLUI PABHONPABHOCTH HHEPLHUANBHBIX CHUCTEM OTCUETa;
MOJIEKYJIPHO-KMHETHYECKYI0 TEOPHI0 CTPOCHHS BEIECTBA,
ra3oBbI€ 3aKOHBI, MEPBbIA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHUs 3JIEKTPHUUYECKOro 3apsna, 3akoH KynoHa, 3akoH
Oma jng yyactka 1enu, 3akoH Owma a1  TIOJHOH
ynekTpudeckoil nenu, 3akoH JIxoyns - Jlenma, 3akoH
3JIEKTPOMATHUTHON MHIYKLUMH, 3aKOH COXPAHEHUS JSHEPTHH,
3aKOH MPSIMOJMHEHHOTO pACMpPOCTPAHEHUS CBETa, 3aKOH
OTP)XKEHHS ~CBETA, 3aKOH MPENIOMJIEHUS CBETa; 3aKOH
COXpaHEHWs YHEPTUH, 3aKOH COXPAHEHHSI UMITYJIbCa, 3aKOH
COXpaHEHMS JNEKTPUYECKOr0 3apsAjia, 3aKOH COXpaHEHHs
MaccoBOTO qucia, HOCTYJIaThl bopa, 3aKOH
pPaIMoaKTHBHOTO pacmajia); yBEPEHHOE HCIOIb30BaAHHE
3aKOHOB M 3aKOHOMEPHOCTEHl TpH aHanu3e (U3UYECKUX
ABJICHUI UIIPOLIECCOB.

OK 02. Ucnonb30BaTh COBpEMEHHbIE
Cpe/ICTBA TIOMCKA, aHATH3A
MHTEpIpeTally HHPOpMALK, 1
MH(OPMAI[MOHHBIE TEXHONOTHH IS
BBIMIOJTHEHHS 33]1a4 MPOPECCHOHATBHOM
JESTENbHOCTH

B o0acTH HeHHOCTH HAYYHOTO MO3HAHNSA:

- c)OpMHUPOBAHHOCTb ~ MHPOBO33PEHUSA,  COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Da3BUTHS HAyKd U OOIIECTBEHHOM
IIPaKTUKHU, OCHOBAHHOI'O Ha Auajaore KYJBTYD,
CIIOCOOCTBYIOIIETO ~ OCO3HAaHMIO  CBOEr0  MecTa B
HOJIUKYIETYPHOM MHUDE;

- COBCPIICHCTBOBAHUC S3BIKOBOM M UYHTATENbCKOM KYJIBTYPBI KaK
CpCIacCTBa B3aHMO)I€I>'ICTBH$[ MCXKOY JIOJIbMHU U ITO3HAHUA

-yMETb YYHUTHIBATH TPAHULbBl MPUMEHEHUS H3YYECHHBIX
(usnueckux MoOJeJei: MarepuanbHas TOUKa,
MHEpUMAIbHAsA CUCTEMA OTCUETA, MJCANBHBIA Ia3; MOJENH
CTPOEHHUS Ta30B, KUAKOCTEH M TBEPIBIX TEIN,TOYECUHbIH
SNEKTPUYECKUIT 3apsf, AAepHasd MOJEb aTOMa, HYKJIOHHAs

MOJEJIb aTOMHOTO siipa TIPU PELICHUH
(u3nyeckux 3amau.




MUDA;
- 0CO3HAHHE LEHHOCTH HAYYHOH JeATEeNbHOCTH, TOTOBHOCT
OCYILECTBIIATH IPOEKTHYIO u HCCIIEN0BATENbCKYO
JESATENbHOCTh HHIAUBUIYABHO U B IPYIIIIE;

- OBnajieHne YHHBepPCAJIbHBIMH  Y4eOHBIMH
ACHCTBUSIMH:

) paboTa ¢ nHdopmManuei:

- BIIQJICTh HAaBBIKAMU TOJY4YeHUs HHOOPMAIMU U3 UCTOYHUKOB
Pa3HbIX THUIOB, CAMOCTOATENIbHO OCYIIECTBIATH MOMCK, aHAJIM3,
CUCTEMATH3aLUI0 M MHTEpPIPETaluio MHPOPMALMHE Pa3THUHbIX
BUJIOB M (pOPM TIPE/ICTABIICHHS;

- cO37aBaTb TEKCThl B pa3IMYHBIX (opMaTax ¢ ydyeToM
Ha3HaueHHs HH(OpMAUMM U LeNeBOM ayAuTopuu, BHIOMpas
ONTUMANBHYI0 HOPMY TIpEJICTABNEHUS U BU3YNU3ALHY;

Mo3HaBaTe¢/JIbHbIMH

- OICHMBATH  JIOCTOBEPHOCTb, JICTHTHMHOCTh HMH(OPMAIWH, €€
COOTBETCTBHE MPABOBBIM M MOPAIbHO-ITHUECKUM HOPMAM,

- HCIOJIb30BaTh cpeicTBa WH(pOopMaMOHHBIX u
KOMMYHHUKAIIMOHHBIX TEXHOJOTHH B pPELICHHM KOTHUTHBHBIX,
KOMMYHUKATUBHBIX W  OPraHU3allMOHHBIX  3aJad  C
coOoeHreM TpeboBaHmi PrOHOMHKH, TEXHHUKH
0e30MacHOCTH, THTHEHBI, pPecypcocOCpekXeHus, MPABOBBIX U

3THYECKUX HOPM, HOPM HH(POPMAIMOHHON 6€30MacHOCTH;
- BIaJIeTh ~ HABbIKAMH  pAcCHO3HABaHUS |
HHpOpMAIMH, MHPOPMAIMOHHON 0€30MaCHOCTH JTNYHOCTH.

3alllUThI

OK 03. IlmanupoBats u
peanu30BbIBATh COOCTBEHHOE
npoeccHoHaNbHOE U TMYHOCTHOE
pasBUTHE, NPEIIPUHAMATENbCKYIO
JIeITENBHOCTh B IPO(ECCHOHANbHOI
chepe, UCTIONB30BATH 3HAHNUSA TIO
(buHAHCOBOI TPAMOTHOCTH B Pa3THYHBIX
KM3HEHHBIX CUTYAIUIAX

B o6aacTn 1yX0BHO-HPaBCTBEHHOT0 BOCIHTAHHS:

- ¢(hOopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMSA, 3TUYECKOTO
TIOBE/ICHNUS;

- CIOCOOHOCTb ~ OLIEHMBATb  CHUTyallUld |
OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha
HPABCTBEHHBIE HOPMBI U LIEHHOCTY;

- 0CO3HAHWE JIMYHOTO BKJIaJAa B MOCTPOCHHE YCTOWYMBOTO
Oymyuiero;

- OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOJAUTENAM U (UIH)
IPYTUM 4JeHaM CEeMbH, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHA LIEHHOCTEH CEMEWHOW KU3HU B
COOTBETCTBHH C TPAUIUSIMHI HAPOI0B Poccui;

OBnajiennie YHHBEPCAJIbHBIMH PeryJIsITHBHBIMH JefiCTBUSMMU:

HIPUHUMATH
MOpaJIbHO-

- BJIQJIETh OCHOBHBIMH METONAMU HAYYHOTO IO3HAHHUA,

UCTIONB3yeMBIMH B  (U3HMKE: MNPOBOJAUTH TNPSMBIE U
KOCBEHHbIE HU3MEpeHHS (U3MYECKHX BENMYMH, BHIOHpas
ONTUMAJIbHBIN CIOCOO M3MEPEHUS U UCIOJb3YS U3BECTHBIE
METOJbl OLEHKH MOTPEIIHOCTEH H3MEPEHUH, IPOBOJAMTH
HCCNEI0BAHUE  3aBUCHMOCTEH  (U3MYECKUX BEJIUYUH C
HCIONB30BAHMEM  TMPSIMBIX  U3MEpEHHH,  OOBIACHATH
MOJIy4eHHbIE PE3YJIbTAThI, UCIONB3Ys (pU3NUECKUE TEOPUH,
3aKOHBI U TOHATHSA, U JIeTaTh BBIBOJbI; COOMIOAATh MpaBUIa
0e3omacHoro TpyjAa NpU NPOBEAECHUU HCCIENOBAHUN B

pamMkKax  ydeOHOro  J3KcmepuMeHTa U ydeOHo-
UCCIIEN0BATENbCKON JEATENbHOCTU c
HCIONB30BaHMEM  IHU(POBBIX




a)caMOOpraHu3anus:

- CAaMOCTOSATEIHEHO OCYIIECTBIIATH MI03HABATEIBHYIO
JESATENbHOCTh,  BBIABIATH  OPOOJEMBI,  CTaBUTh U
GopmynupoBaTh COOCTBEHHBIE 3agaud B 00pa3oBaTEIbHOM
JIeSATENBHOCTH ¥ )KU3HEHHBIX CHUTYAIIUAX;

- CAMOCTOAITENIbHO COCTABNATh IUIAH PENICHHS MPOONEMBl ¢
Yy4eTOM HMEIOIIUXCA PecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U
TpeNINOYTEHHN;

- 1aBaTh OLIEHKY HOBBIM CHUTYyalHsM;

croco0CTBOBaTh  (HOPMHPOBAHHMIO W TMPOSABICHHUIO MIHPOKON
SPYIULMK B Pa3HBIX 00JACTAX 3HAHUM, MOCTOSHHO MOBBILATH CBOM
00pa3oBaTeIbHbIN U KyJIbTYPHBIH YPOBEHB,

0)CaMOKOHTPOJIb:

HCTOMb30BaTh MPHEMBl PEPICKCHU I8 OLEHKH CHUTYAIUH,
BBIOOpA BEPHOTO PEIICHNS;

-yMETh OIICHMBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMAThH
PELICHHS N0 UX CHIKCHUIO,

B) IMOIHOHAJIbHBIH HHTEJIEKT, MPeAnoIar Al Hid
c()OpMHUPOBAHHOCTD:
BHYTPEHHEH  MOTHBALMM, BKIKYAKMEHd  CTpEMIEHHE K

JNOCTHKEHUIO LEN U YyCIeXy, ONTHMU3M, HHUIHATUBHOCTS,
YMEHHE JIeHCTBOBATh, HCXO/S U3 CBOMX BO3MOXKHOCTEH;

- OMIIATHH, BKJIFOYAIOLIEH CII0COOHOCTh NOHUMAaTb
3MOLMOHAIBHOE COCTOSHME JAPYIHX, YYUTBIBATh €r0 IIpU
OCYIIECTBICHUH KOMMYHHKAlL[UH, CNOCOOHOCTb K COUYBCTBHIO
COIIEPEKUBAHUIO,

COLMATBHBIX  HABBIKOB,  BKJIOYAIOWIUX  CIOCOOHOCTh
BBICTPauBaTh OTHOLICHWS C JAPYTMMHU JIOJbMH, 3a00THTbHCA,
TIPOSABIATH UHTEPEC U Pa3peliaTh KOHPIUKTBL

U3MEPUTEITBHBIX YCTPOUCTB " 1a00paTOPHOTO
o0opynoBanus; cHOPMUPOBAHHOCTH TPEACTABICHHUHI O
METOJIaX IMONYYEHNS HAYYHBIX ACTPOHOMUUECKUX 3HAHHH

- oBimageTh (chopMUpOBATH MPEACTABICHUS) MPABHIAMA
samucd  ¢usumueckux — GopMmyn  penbedHO-TOUCUHOM
cucteMbl oOo3HaueHuidt JI. bpaiing (g cnemblx u

C1a00BHAANINX 00YJAFOIIUXCS).

OK 04. OddextuBHO
B3aMMOJICHCTBOBATh M PabOTaTh B
KOIUICKTHBE U KOMaH/Ie

- TOTOBHOCTh M CIIOCOOHOCT, K 00pa3oBaHHI0O U
CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH ¥ CAMOOIPE/ICICHHUIO;

-OBJIAJICHHE HaBBIKAMHU y4eOHO-HCCITeI0BATEbCKOM,
MPOEKTHO! U COLMANBHOM JIEATENBHOCTH;

Osiaanenne YHHBEPCAJIbHbIMH KOMMYHHKATHBHBIMH
ACCTBUSIMMU:

0) coBMecTHasl eATeJbHOCTD:
- IOHUMATh W HCHOJIb30BATh MPCUMYIICCTBA KOMB.HI[HOﬁ nu

- OBJIAJIETh YMEHUSIMHU PabOTaTh B TPYMIIE C BBHITOJHEHHEM
Pa3IUYHBIX CONMANBHBIX POJIEH, IIIAHUPOBATH PAOOTYTPYIIIIBI,
pAalMOHATBEHO paclpenenaTh JeATEeNbHOCTh B HECTAHAAPTHBIX

CHTyalusX, aJeKBaTHO OIICHHBAThH BKJIAJ] KaXKIOTO U3
YY4aCTHUKOB TPYNIBl B  PEIICHUE pPacCMATPUBAEMON
poOIEMBL.




VHIUBH Y aNbHOM paOoTHI;

- IPUHUMATh LI COBMECTHOH JIeATCIbHOCTH,
OpraHM30BBIBATh M KOOPAMHUPOBATH JICUCTBHS TI0 €€
JOCTHKEHHUIO: COCTAaBIATh IUIAH JIGUCTBUI, PaCIpeNeNsaTh POJHU C
y4€TOM MHEHHH y4acTHHKOB 00CYXAaTh pe3yJbTaThl COBMECTHOM

paboTsr;

- KOODAMHUPOBATh M  BHIMOJTHATH PabOTy B  YCIOBHAX
peanbHOro, BUPTYaJIBHOTO u KOMOWHHPOBAHHOTO
B3aHUMOJICH CTBHS,

- OCYIIECTBIATh TMO3UTUBHOE CTPATETMYECKOEe TMOBEJAEHUE B

Pa3MUUHBIX CHUTYalUsX, MPOSBIATH TBOPUECTBO MBOOOPAXKEHHE,
OBITH MHULIUATHBHBIM

OBnajienie YHUBEPCAJIbHBIMH PETYJISATHBHBIMH el CTBUSMH: T)
NpUHATHE ce0s M APYTHX JI0/eil:

- IPUHMMaTb MOTHBBl M apryMEHThl JpYIruX JIojell Ipu
AHAIN3E PE3yNIbTATOB JIEATENbHOCTH;

- MPHU3HABATh CBOE MPAaBO M TPaBO APYTUX IIOed Ha OMHOKH;
pa3BuBaTh CMOCOOHOCTh MOHAMATh MHpP C TMO3UIUH JPYTOTO
YeJloBeKa.

OK 05. Ocy1mecTBsTh YCTHYIO U
MUCbMEHHYI0 KOMMYHUKALUIO Ha
rOCyJapPCTBEHHOM fA3bIKE Poccuiickoit
Denepamun ¢ yueToMocoOeHHOCTEH
COLIMATBHOTO H KyIbTYPHOTO
KOHTEKCTa

B o0mactu 3creTHYecKOro BOCHUTAHHS:

- 3CTETUYECKOE OTHOIIEHHE K MUPY, BKII0Uas ICTETHKY HAYyYHOTO
TBOPYECTBA, MIPUCYIIETO (PU3NIECKOIN HAYKE;

- CIOCOOHOCTh  BOCHPHHMMATh Pa3NU4HBe BHUJBl HCKYCCTBA,
TPajiWIMd W TBOPYECTBO CBOETO W JPYTUX HAPOJIOB, OIIYyIIATh
SMOLMOHATBHOE BO3EHCTBUE HCKYCCTBA,

- yOeXKICHHOCTh B 3HAUYMMOCTH IS JIMYHOCTH M 0O0IIecTBa
OTE€YECTBEHHOTO ¥  MHPOBOTO  HMCKYCCTBA, ATHUYECKHUX
KYJIbTYPHBIX TPAAULUNA K HAPOJHOTO TBOPUECTBA,

TOTOBHOCTb K CAMOBBIPAXKEHUIO B Pa3HBIX BUAAX HCKYCCTBA,
CTpeMIICHHE TIPOSIBIIATh KauecTBA TBOPUECKOM JTMYHOCTH;
OBaanenne YHHBEPCaJbHbIMH KOMMYHHKATHBHBIMH
JeHCTBUSAMM

a) obmeHue:

- OCYIIECTBIIATH KOMMYHHKAIIUU BO BCEX C(epax Ku3HH,

- pacmo3HaBaTh HeBepOalbHBIE CPENCTBA OOIICHUS, TIOHUMATh
3HAUEHHE COLMANbHBIX 3HAKOB, pACMO3HABATH MPEANOCHUIKI
KOH(IMKTHBIX CUTYyallMi U CMATYaTh

- yMETh pacro3HaBaTh pu3nuecKue sBIeHUs (IPOLECCH)
M OOBACHATP HUX HA OCHOBE M3YYEHHBIX 3aKOHOB:

PaBHOMEPHOE M DAaBHOYCKOPEHHOE  NpAMOJHHEHOe
JBUKEHUE, CBOOOJHOE MajeHME Tel, [JBHXKEHHE IO
OKPY>KHOCTH, MHEpIHS, B3aMMO/ICHCTBUE Tedl,

KoJiebaTeIbHOE IBUKEHHE, PE30HAHC, BOTHOBOE IBUKEHUE;
auddy3us, OpOyHOBCKOE JBUKEHUE, CTPOCHHE KUIKOCTEH U
TBEpIBIX TeJN, M3MEHEHHE 00beMa Tel MpU HarpeBaHUU
(oxmaxaeHuH),  TEINIOBOE  pPAaBHOBECHE,  HCIApeHHeE,
KOHJGHCAlUs, IUIaBIEHUE, KPUCTALIU3aUUsi,  KHUIICHHUE,
BJI2)KHOCTh BO3/yXa, CBA3b CpPEJHEN KMHETHUYECKOW IHEPTUU
TEIIOBOTO JIBUKEHHUS MOJEKYJ ¢ a0COTIOTHON TeMmeparypoi,
MOBBIILIEHHE JIABNEHHA Ta3a P €r0 HarpeBaHHU B 3aKPHITOM
COCyJZie, CBSI3b MEXKAY IapaMeTpaMH COCTOSIHUS ra3a B
H30Ipoleccax; dIEKTPU3aLUs Tel, B3aMMOAEHCTBUE 3apA0B,
HarpeBaHUe IPOBOJAHHKA C TOKOM, B3auMOJEHCTBHE
MarHuTOB,  AJIEKTPOMAarHUTHas

10




KOH(JIUKTHI;
- Pa3BEpPHYTO W JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHHS C
HCTI0JIb30BAHHEM S3BIKOBBIX CPEIICTB.

MHJYKIMS, JCHCTBHE MATHUTHOTO TOJNS HA MPOBOJHUK C
TOKOM M JABWKYIIUHCS 3apsif, dJEKTPOMArHUTHbIC
KoJIeOaHHS ¥ BOJIHBI, MPSIMOJUHEHHOE PACTIPOCTPAHECHUECBETA,
OTpaXEHHE, MHpelIoMIeHHe, MHTepdepeHuus, TUPPaKIus H
MOJIApH3AIMsA CBETA, TUCIEPCHs CBETa; (OTOITEKTPUUECKHUI
3¢bdexr, cBeTOBOE NaBIECHHE, BO3HUKHOBEHHE ITHHEHYATOTO
CIIEKTpa aToMa BOAOPOJA, €CTECTBEHHAs M WCKYCCTBEHHAs
PaIMOAKTHBHOCTb.

OK 07. CopzeiicTBOBaTh COXpaHEHUIO
OKDYKAIOIIEH CpeJIbl,
pecypcocOepeReHH 0, TPUMEHS Th3HAHHS
00 M3MEHEHN! KIMMATa, IPHHIUIIBI
OepexITMBOTrO MPOM3BOJICTBA,

3 (deKTUBHO JIEHCTBOBATH B
YpEe3BBIYANHBIX CUTYAIUSIX

B 061acTH 3K010rH4 eCKOro BOCIHTAHMSA:

- c)OPMUPOBAHHOCTb  3KOJIOTHMYECKOH KYJIbTYpbl, NOHUMAHUE
BIIUSIHUS COLIMANTbHO-9KOHOMHYECKUX MPOLECCOB HA COCTOSHUE
NPUPOJHOH M COUMANBHOH Cpejbl, OCO3HAHHE TI00aIbHOTO
XapaKTepa 3K0JOTHYECKUX MpoOIeM;

- MIAHUPOBAHKE U OCYIIECTBICHUE JCHCTBUI B OKpYKaIOLIeH cpene

Ha OCHOBE 3HAaHMA LeJledl  YCTOHYMBOIO  Pa3BUTH
YEeJI0BEYECTBA;

AaKTUBHOE  HENpUITHE  JACUCTBUI, TPUHOCIIIUX  BpE]
OKpY3KaloIIEeH Cpene;

- yMEHHE  TPOTHO3MPOBATh  HEONATOMPUATHBIE — 3KOJIOTHYECKHE
TMOCNECTBHS MPEeANPHHUMAEMBIX IEHCTBHI, MPEI0TBpaLIaTh HX;

- paClIMpeHHe  OmbITa  JEATEIBbHOCTH  HKOJIOTUYECKOMN

HAINPaBICHHOCTH HAa OCHOBE 3HaHMII 10 Qu3uKe.

- copMIpOBaTh YMEHUS MPUMEHATb MOMyUYCHHbIE 3HAHUS

Juis 00bACHEHHS yCIOBUIl MPOTeKaHUS PUMUECKUX SBJIECHHUH
B NpUPOAE M IJs NMPUHATHS MPAaKTUUECKUX peLIeHHH B
TMIOBCEIHEBHON KM3HU 1 oOecreyeHuss 0e30macHOCTH HpU

obpameHnd ¢ OBITOBBIMH HPUOOpaMHM U  TEXHAYECKHMH
YCTPOMCTBaMH, COXPaHEHHS 310pOBbS M COONIOAEHHS HOPM
JKOJIOTUYECKOTO IOBEIEHHS B OKPYXKAaWOLIEH cpene;
MOHUMAHUE HEOOXOAUMOCTH MNPUMEHEHUS TOCTHKEHUH
(usuxn ) TEXHOJIOTUI i PALMOHANBEHOTO
IPUPOLONONb30BAHMUSL.

[IK 1.4. IIpoBoauTh MOATOTOBKY
JIEMEHTOB ~ KOHCTPYKLMH  (M3IEIHH,
y3JI0B, JIeTalleil) o CBapKy, 3a4MCTKY]|
CBApHBIX LIBOB 51 yaJeHue
[MOBEPXHOCTHBIX  JE(PEKTOB  IOCIE
CBApKU C HCIIOJI30BAaHUEM PYYHOTO U
MEXaHU3UPOBAHHOIO HHCTPYMEHTA.

-3auncTKa IMPUXBATOK U UX OKOJIOIIIOBHOM 30HBI 1O OKOHYAHHUH
paboThL

-Y naneHne o0HapyKEHHBIX Je(PeKTOB MEXaHUUECKUM CITOCOOOM
1 BBITTOJTHEHHE HOBOM MTPUXBATKH, C HEOOJIBIINM CMEIICHHEM OT
MPEKHETO MECTa PACIIOIOKCHHS

- TouHoCTH (IIPaBUIILHOCTD) BHIMTOJHEHHUS 3a4MCTKH [ITIBOB MTPU
TOATOTOBKE UX K KOHTPOJIIO Ka4eCTBa;

3HATH: - OCHOBHI TEOPUU CBAPOYHBIX MPOLIECCOB (ITOHSATHS:
CBApOYHBIN TEPMHUYCCKUI ITUKII, CBAPOYHBIC IepopMaliiy 1
HaIPSHKEHNS);

- HeOOXOIMMOCTB ITPOBEICHUS MO0 PEBA IIPU CBAPKE;
KITaccu(DUKAIMIO U OO0LIHEe TIPEICTABIICHHS O METOIAaX U
CI0co0axX CBapKH; ~-OCHOBHBIE THUITbI, KOHCTPYKTHBHBIC
HIIEMEHTHI, Pa3Mephl CBAPHBIX COSTMHEHHUI U 0003HAYEHUE HX
Ha 4epTexax;

- BIMSIHUE OCHOBHBIX ITApaMETPOB PEXKUMa U
POCTPAHCTBEHHOr'0 MOJIOKEHNUS ITPU CBAapKe Ha
(hopMHUpOBaHKHE CBAPHOI'O IIIBA;

- OCHOBHBIE THITbI, KOHCTPYKTHBHBIE JIEMEHTBHI, Pa3/IeIKu
KPOMOK;

-OCHOBBI TEXHOJIOTHH CBAPOYHOT'O IPOU3BO/ICTBA

-BHIbI ¥ HA3HAYCHUE COOPOYHBIX, TEXHOJIOTUYECKIX

nprucnoco0IeHUH 1 OCHACTKH;
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- OCHOBHBIE [TPABHJIa YTCHUS TEXHOIOTHIECKOM
JTOKyMEHTAIIMH; -THITBI Ie()eKTOB CBAPHOTO I1IBA;
- METOIbI Hepa3pyLIAIOIIEro KOHTPOJIS;

- IPUYUHBI BOSHUKHOBEHUS U MEPBI MTPETYTIPEKICHUS
BUIVMBIX JIS(EKTOB;

- CIIOCOOBI YCTPaHEeHHs 1e()eKTOB CBAPHBIX ILIBOB;

- IpaBHJIa OATOTOBKU KPOMOK U3/ICIHii TIO/T CBApKY;

- YCTPOWCTBO BCIIOMOTaTeIbHOr0 000PYIOBaHMS,
Ha3Ha4YeHUe, IPABUJIA €r0 IKCIUTyaTalluy U 00J1acTh
[TPUMEHCHNS;

-IIpaBHJIa COOPKH AJIEMEHTOB KOHCTPYKIIMH TI0JI CBapKY; -
MOPSIIOK IPOBEACHHS PaboT 110 MPEABAPUTEIBHOMY,
COIYTCTBYIOIIEMY (MEXCIOHHOMY) IIOJOrPEBY METaILIa; -
YCTPOICTBO CBApPOYHOT0 000PY/I0BaHMUSI, HA3HAYCHHE,
NpaBHJIa €ro AKCIUTyaTallui U 00JIacTh IPHUMEHEHHUS;

- IpaBMJIa TEXHUYECKON SKCILTyaTallly JIEKTPOYCTaHOBOK;
- KJIACCH(PMKAIIMIO CBAPOYHOT'0 00OPYIOBAHUS;

- OCHOBHBIE ITPUHIIUITBI PA0OTHI HICTOYHUKOB UTAHMUS JUIS
CBapKH.
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1. Crpykrypa u comepxanue obmeobpasoBareibHoii qucuunanHbl «O@U3NKA»

2.1 O0beM TUCHHIUIHHBI H BHABI YueOHOH padoThi

Buj yueOnoit padoTbl O0bem B
qyacax
O0bem o0pa3oBaTebHOM TPOrpaMMbl 176
1. OcHoBHOE coep:kanue 82
BT. 4..
TeopeTHueckoe 00yueHne 62
n1abopaTOPHBIE 3aHATHS 10
KOHTPOJIbHBIE PAOOTHI 10
2. IlpodeccoHaIbHO-OPHEHTHPOBAHHOECOIEPIKAHM € 88
BT. ..
TEOpeTHIEecKoe 00yUeHHe 64
1a00paTOPHBIE 3AHSATHS 24
IIpomesxkyTounas arrecTanus (3K3aMeH) 6
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2.2. TeMaTMYECKMH NNaH U COZEePKaHWe AUCLMMAMHBI «DU3MKa»

HanmeHoBaH CopepxaHue yyebHOro matepuana, nabopaTopHbie M NMpakTMYecKue paboTbl, 06nem YpoBeHb GopmupyeMmble
uepaspenos WHAMBMAYaNbHbIM NPOEKT (ec/iu npedycMompeHsi) yacop | OCBOEHMA 06wuen
U TEM npodecCcHOHaNbHbI
e
KoMneTeH
TIZ1%]
1 2 3 4 5
BeeaeHue. CopepxaHue yyebHOro matepuana: 2 OK 03
Ousnka u metogbl | Pusnka — pyHAAMEHTANbHASA HayKa O Npupoae. EcTecTBEHHO-HayYHbIM METO/ NO3HAHMA, ero 1 OK 05
Hay4HOro NO3HaHMUA | BO3MOXHOCTU M TPaHMLbl MPUMEHUMOCTU. IKCNEPUMEHT U Teopusa B Npouecce NO3HaHWA
npupoabl. MogenupoBaHue GU3MYECKUX SBAEHMM M MpoLeccoB. Posb 3KCNepMMEHTa M Teopuu
B mpouecce no3HaHMA npupoapl. Ousnyeckad BeanumHa. Ousnyeckue 3aKkoHbl. [paHMubl
NMPUMEHUMOCTM (DU3MYECKMX 3aKOHOB M Teopui. MNpuHUMn cooTBeTCTBMA. lMOHATHE O
(U3MYECKOM KapTuHE MMpa. MOrpelHocT1 U3MEPEHUH DU3MYECKMX BENUYMH. 3HAYeHue
¢usuku npu ocsoeHuu npogeccul C0 u cneyuaseHocmel CMO™
Paspgen 1. MexaHuKa 12(4/-) OK 01
Tema 1.1 CopepxaHue y4yebHoro matepuana: 2 OK 02
OcHOBbI KMHEMAaTMKM | MexaHMuecKoe fBuKeHWe u ero Buzbl. MatepuanbHas Touka. CKasiApHble U BeKMOpHbIe 1,2 OR 04
¢usuyecKkue 8eaUYUHbl. OTHOCMTENBHOCTb MEXAHMYECKOro ABuKeHus. Cuctema oTcyeTa. 0K 05
MpuHUMN oTHOCMTENbHOCTM Tanunea. Cnocobbl onucaHuA AuxkeHua. Tpaektopusa. [yTb. OK 07
MepemelyeHne. PaBHOMEpHOE NPAMOJMHENHOE ABMKEHWE. CKOpOCTb. YpaBHEHME [ABUKEHMA.
MrHoBeHHas M cpeaHss cKopocTu. YckopeHue. MpAMOSMHENHOE ABUNKEHME C MOCTOAHHBIM
yCKOpeHueM. [BUXEeHMe C NOCTOAHHbIM YCKOpEHWeM CBOOOAHOro najeHusA. PaBHOMepHoe
ABUXKEHME TOYKM NO OKPYKHOCTM, YrnoBad CKOPOCTb. LleHTpoCTpeMuTenbHOe YCKOpeHMe.
KnMHemaTuKa abCoONOTHO TBEPAOro Tesa
Tema 1.2 CopepaHue yyebHOro matepuana: 4
OCHOBbI AMHAMMKH OcHoBHadA 3ajava AnHaMMKKU. Cnna. Macca. 3akoHbl MexaHuKku HbloToHa. Cunbl B Npupoze. 1,2

Cuna TAXeCcTM u cuna BCEMUPHOIo TAroT€HUA. 3aKOH BCEMUPHOro TAroteHua. llepsas

KOCMMYECKaAa CKOPOCTb. ABM)KGHME NNaHEeT M Manblx Ten CONHEYHOM cUcTeMbl. Bec.
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HeecomocTb. Cunbl ynpyroctu. Cusibl mpeHus

Tema 1.3
3aKoHbl
COXpaHeHus B

MeXaHuKe

CopepxaHue yye6HOro matepuana:

UMnynbc Tena. MMNynbC CUAbl. 3aKOH COXPaHEHMs MMMNy/bca. PeaKTMBHOE [BMKEHME.
MexaHuyeckas paboma u MowHocmb. KuHemuveckas 3Hepeus. [lomeHyuasnbHAA 3Hepaus.
3aKOH cOXpaHeHUA MexaHuyeckol 3Hepauu. PaboTa CWAbl TAXKECTM M CMAbI YNPYrocTu.
KoHcepBaTtuBHble cunbl. [IpuMeHeHue 3aKOHO8 COXPAHeHUs. Mcnosb30BaHWE 3aKOHOB
MeXaHUKKN AnA 06BbACHEHMA ABUXKEHUA HEGECHbIX Ten U ANnAa pa3BUTUA KOCMUYECKUX
MCCNe0BaHMM, FpaHULbl NPUMEHMMOCTM K/IAaCCMYECKOM MexaHuku. [lpakmuyeckoe
NpuMeHeHue (QU3UYeCKUX 3HAHUU 8 NoscedHesHOU XU3HU O UCNO/Ib308AHUS NPOCMBbIX
MeXaHU3M08, UHCMPYMeHMOo8, MPaHCNOPMHbIX cpedcme

1,2

PeweHue 3aday ¢ npoeccuoHanbHol HanpasaeHHoOCMbo no pasdeny «MexaHuka»

Pazgen 2. MonekynspHas @u3uKa M
TepMOAMHaMMKa

30
(12/4)

Tema 2.1
OcHoBbl
MOJIEKY ISPHO
- KHHETMYECKOM
Teopuu

CoaepkaHue yyebHoro matepuana:

OCHOBHblE MONOKEHUA MOIEKYAPHO-KMHETUYECKOM TEOPUM. Pasmepbl M Macca MONEKYN U
aToMmoB. bpoyHoBCKoe aBMKeHMe. CUbl M SHEPrUA MEKMOEKYNAPHOTO B3aUMOAENCTBUS.
CTpoeHue ra3o06pasHblX, KMAKMX M TBEPAbIX TeN. MaeanbHblit ras. [laBneHue rasa. OCHoBHoe
YpaBHEHWE MONEKYNAPHO-KMHETUYECKOM TEOpUM ra3oB. TemnepaTtypa M ee M3MEepeHMe.
AGCONOTHBIM HYNb TemnepaTypbl. TepMoaMHaMMUYECKasn WKana Temnepatypol. Temnepatypa
38e34. CKOPOCTM JBMKEHMA MONEKYN M UX M3MEpPeHWe. YpasHeHue coCmosHUA udedsibHO20
2aza. Mzonpoueccl 1 1x rpadmku. [a3osbie 3aKoHbl. MoNApHAA 2a308a8 NOCMOAHHASA

1,2

JlabopaTopHble 3aHATHA:
JlabopamopHasa paboma Ne1. U3yyeHue OHOTO M3 M30MPOLLECCOB

Tema 2.2
OcHoBbl
TepMOgMHAMMKH

CopepxaHue yye6Horo matepuana:

BHYTpeHHsA 3Heprus cucTembl. BHyTpEHHAS 3Heprua uaeanbHoro rasa. Paboma u mennoma
Kak ¢gopMbl nepedayu >Hepauu. TensoeMKocmb. YdesbHas mensioeMKocmb. Konnyectso
TENNOTbl. YpasHeHue mensiogo20 6anaHca. MNepBoe Hayano TEPMOAMHAMMKM. AauabaTHbIN
npouecc. Bropoe Hauano TepmoauHamuku. [lpuHyun Jdelicmsus mennosol MAWIUHBI.
Tennoseie dsuzamenu. KMJ mennosozo dsuzamens. Xon00u/ibHble MAWuHbl. OXpaHa Mpupoabl

1,2

Tema 2.3

CopepxaHue y4yebHoro matepuana:

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK 1.4
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ArperaTtHble
COCTOAHUABELLECTBA
U asoBble
nepexopbl

Wcnapenne u KoHJeHcanus. HachllieHHBI map W ero cBoicTBa. Afconwomuas u
OMHOCUMENbHAA 61aAXCHOCMY 6030yxa. [lpuOopsl s OmpeneleHns BIAXKHOCTH BO3AyXa. Touka pOCHI
Kunenue. 3aBUCHMMOCTh TeMIEpaTyphl KHIEHHS OT JaBleHHA. KpuTHUecKOoe COCTOSHME BELIECTBA
Ilepecpemurii nap u ezo ucnonv3osanue ¢ mexnuxe. XapakTepUCTUKa KUAKOTO COCTOSHHS BEILIECTBA,
[IoBEpXHOCTHBIH ~ CIOW  KUJAKOCTH. OHEPrus MOBEPXHOCTHOTO  C10f. bmmKkHME  mOpAmoK
Ilosepxnocmnoe namaxcenue. Cnauueanue. Aenenun na 2panuye HeuoOKoCmu ¢ meepovbim menom.
Kamunnspusle sBneHus. XapakTepucTuka TBEPIOIro COCTOSHMSA BelecTBa. Kpucrammieckie 1 aMopQHbIe
Tena. Yrpyrue cBoicTBa TBepaAbIX Tenl. 3akoH 'yka. Mexannyeckue cBoiicTBa TBepabx Ten. [Lnactuyeckas
(ocrarounas) nedopmamus. Tennogoe pacwiupenue meepdvix men u yuokocmei. Korpguyuenm
JHeino2o pacwupenus. Kosduyuenm 06vémnoco pacwupenus. Yuem pacwupenus 6 mexuuxe,
ITnagnenue.  Yoenvnas mennoma nnagnenus. Kpucranmmauus. Ilpakmuueckoe npumenenue 6
NO0BCEOHEBHOI HCUSHU (YUIUUECKUX SHAHUI 0 CBOUICIBAX 2a308, HUOKOCME U MEePObIX mei

1,2

PeweHue 3aday ¢ npogpeccuoHanbHOlU HaNPABNEHHOCMbIO

JlabopaTopHble 3aHATHA:
JlabopamopHas paboma Ne2 OnpedeneHue saaxHocmu 803dyxa.

JlabopamopHas paboma Ne3 OnpedeneHue Ko3(uyueHma nosepXHOCMHO20 HAMAKeHUS
KudKocmu

KoHTponbHasa pa6ota Nel «MonekynspHas du3uKka U TepMOAMHAMMUKA>

Pasgen 3. InekTpogMHaMuKa

70
(34/18)

Tema 3.1
JneKTpuUyeckoe none

CopepxaHue y4yebHoro matepuana:

Inekmpuyeckue 3apA0bl. INeMeHTapHbIM 3NEKTPUYECKUI 3apaa. 3aKOH COXpaHeHusa 3apAada.
3akoH KynoHa. JnekTpuyeckas NOCTOSHHAA. JNeKTpuyeckoe nose. HanpsaxeHHOCTb
3N1eKTpHYeckoro nons. MpuHumun cynepnosuumum noneit. NpoBOGHUKU 8 3/1eKMpuYecKom noJe.
Jusnekmpuku 8 3nekmpuyeckoM nose. [lonspusayus dusnekmpukos. PaboTta cui
3/1eKTpocTatuyeckoro nonsa. [MoteHuman. PasHocmb nomeHyuanos. (8A3b MexOy
HANPAXeHHOCMbI0 U PA3HOCMb NOMEeHYUAs08 3/1eKMPUYecKo20 NOJA. 3/1eKmpOeMKOCMb.
EduHuybl 3nekmpoemkocmu. Kondencamopel. CoeduHeHue KoHOeHcamopos 8 6amapeto. JHepaus
30pAKEeHH020 KOHOeHcamopa. JHeprus 3NeKTpuyeckoro nons. [pumeHeHue KOHOeHcamopos

10

1,2

PeweHue 3aday ¢ npogeccuoHanbHol HanpasieHHOCMbIO

JlabopaTopHble 3aHATUA:

Jla6opamopHas pa6oma Ned. OnpedeseHue 3nekmpuyecKoli eMKocmu KOHOeHCamopos

2,3

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK 1.4
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Tema 3.2
3aKoHbl
NOCTOSAHHOT O

TOKa

CopepxaHue yye6HOro matepuana:

Ycnosus, He06XoAMMble AN1s BOSHUKHOBEHMUSA M NMOALEPKAHUA 3NeKTpuYeckoro Toka. Cuna
TOKa M NJIOTHOCTb TOKa. 3akoH OMa 0.1 y4acmka yenu. 3asucuMoCmb 3/1eKmpuy4ecKo20
conpomus/ieHUA om mamepuana, O/UHbl U nAowadu nonepeyHozo CeyveHus NpoBOCHUKA.
3asucuMocmb  3NeKMpuYecKo20 CONPOMUB/EHUA NPOBOOHUKOB OM  memnepamypbl.
TemnepamypHbil Ko3gp@uyueHm conpomusieHus. Csepxnposodumocmb. Paboma u MowHocmb
nocmosHHo20 moka. Tennosoe delicmaue moka. 3akoH Jxoyns—J/leHya. 3neKmpodsuxywas
Cusa UCMOYHUKA moka. 3akoH Oma 08 nosHol yenu. 3nekmpuveckue yenu. MapasnensHoe u
nocnedosamesibHoe coeduHeHue nposodHUKoB8. 3akoHbl Kupxaoga 0na y3na. CoeduHeHue
UCMOYHUKO8 3leKmpuyeckoll 3Hepauu 8 6bamapero

10

1,2

PeweHue 3aday ¢ npoeccuoHanbHol HaNPaseHHOCMbH0

JlabopaTopHble 3aHATHSA:

JlabopamopHas paboma Ne5 OnpedeneHue ydenbH020 conpomusieHus NpoBOGHUKA.
JlabopamopHaa paboma Ne6 OnpedeneHue mepmu4ecko2o KogguyueHma conpomusieHus
medu.

JlabopamopHas paboma Ne7 UsmepeHue 3/C u BHympeHHe20 coNpomMuB/EHUA UCMOYHUKA MOKA.
JlabopamopHas paboma Ne8 M3yueHue 3akoH08 noc1edosameibHO20 U NAPA//e/IbHO20
coeduHeHul NpOBOOHUKOB.

JlabopamopHas paboma Ne9 UccnedosaHue 3a8uCUMOCMU MOWHOCMU JIAMNbI HAKAAUBAHUA OM
HanpsA)KeHus Ha e€3aXumMax.

JlabopamopHas paboma Ne10 OnpedeneHue KIJ 3nekmponaumku

2,3

Tema 3.3
JNeKTpUYECKMM
TOK B Pa3/IM4HbIX

cpegax

CoaepkaHue yyebHoro matepuana:

JNEeKTPUYECKUI TOK B METajax, B J/MEKTPO/MTAX, rasax, B BakKyyme. 3/1eKmposiu3. 3aKoH
anekmponusa @apades. 3Inekmpoxumuyeckul 3KsusaseHm. Budbl 2a308biXx paspados.
TepMOaNeKTPOHHAs  aMuccuA. [nasma.  J/sekmpuyeckull MOK 8 NOJynpoBOOHUKAX.
CobCTBEHHAs M MpUMeCHas NMpoBOAUMOCTM. P-n nmepexos. [puMeHeHue nosynpo8oOHUKOB.
MonynposodHukosble npubopbi

1,2

PeweHue 3aday ¢ npoeccuoHanbHol HaNPaseHHOCMbH0

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
MK 1.4
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JlabopaTopHble 3aHATHA:
JlabopamopHas pa6oma Onpede/ieHue 3/eKMPOXUMUYECKO20 3KBUBANeHMA Medu

2,3

Tema 3.4

CopepxaHue y4yebHoro matepuana:

MarHutHoe none

BEeKTop MHAYKUMM MarHMTHOrO noas. HanpseHHOCTb MarHuTHoro nons. Jewcreue
MarHUTHOrO MOJA Ha NPSMOJIMHEMHBIM NPOBOAHMK C TOKOM. B3aumopelcteue Tokos. Cusa
AMmnepa. [lpumeHeHue cusibl AMnepa. MarHuTHbIM NOTOK. Pab6ota no mepemelleHuto
NPOBOAHMKA C TOKOM B MAarHMTHOM rnose. JeMCTBAE MAarHUTHOTO MO Ha ABMKYLWMACA 3apsj.
Cuna Jloperya. lpumeHeHue cunbl JlopeHya. Onpeaeneque yaenbHoro 3apsga. MazHumHble
csolicmea seujecmgd. MazHumHaa npoHuyaemocms. CoHEYHAs aKTUBHOCTb M €€ B/MsIHME Ha
3ems0. MarHuTHblE GypH

1,2

PeweHue 3aday ¢ npoqf)eccu0Haanoﬁ Hanpas/ieHHOCMbIO

Tema 3.5
INEeKTPOMAarHuTH
as UHAYKLMA

CoaepkaHue yyebHOro matepuana:

AsneHue 3nekmpomazHumHol UHOYKYuu. [MpaBuno JleHua. 3aKOH 3/NEKTPOMArHUTHOM
WHAyKuMM. Buxpesoe snekmpuyveckoe nose. 3/AC MHAYKUMM B ABUXKYIUMXCA NPOBOAHMKAX.
AleneHue caMouHOyKyuu. MHOYKMUBHOCMb. IHepaua MA2HUMHO20 NOJIA MOKA.

B3aMMOCBA3b 3NEKTPUYECKMX U MArHUTHbIX MOJEU. INEKTPOMArHUTHOE nose

1,2

JlabopaTopHble 3aHATHA:
JlabopamopHas paboma Ne12 U3yueHue AgneHUs 37eKMpoMAzHUMHOU UHOYKYuu

2

KoHTponbHas pa6orta

Ne3 «MarHuTHOe none. INeKTpOMarHUTHaA UHAYKLMA»

2

Paspen 4. KonebaHus 1 BO/HbI

20 (8/2)

Tema 4.1
MexaHu4yeckue
KonebaHusa u
BOJIHbI

CoaepkaHue yyebHoro maTtepuana:

KonebatenbHoe asuxeHue. [apMoHuuyeckue KonebaHua. CBOGOAHbIE MeXaHMYeCcKMue
KonebaHua. [lpeBpalieHue >3Hepruu npu KosebaTeNbHOM ABuXKeHuM. CBOGOAHbIE
3aTyxatLme MexaHM4YeCcKk1e KonebaHusa. MaTeMaTMYECKUMI MAsTHUK. TPYKMUHHBIA MASTHUK.
BbIHYXA€HHblE MeXxaHMYecKue KonebaHus. Pe3oHaHc.

MonepeyHble U NPOAO/bHbIE BOMHbI. XapaKTEPUCTMKM BOJHbI. 3BYKOBbIE BOJIHbI. YNbTPasByK W
ero npMMeHeHue

4

1,2

Tema 4.2

CopepxaHue yye6HOro matepuana:

10

OK 01
OK 02
OK 04
OK 05
OK 07
MK 1.4
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JNeKTpOMarHuTHble
KonebaHuUsa U BOJHbI

CB0GOAHbIE 3N1EeKTPOMArHUTHble Kone6aHudA. [lpeBpalieHue 3Hepruu B KonebaTelbHOM
KoHType. ®opmyna TomcoHa. 3aTyxawliue 371eKTpOMarHWTHble KonebaHuA. [eHepaTop
He3aTyXalwWMnX 3NEKTPOMArHUTHbIX KOfe6aHMM. BbiIHyKAEeHHbIe 3/1IeKTpUYecKkue KonebaHus.
MepemeHHbili mok. [eHepamop nepeMeHHO20 mMoOKA. EMKocmHoe u UHOYKMUBHOE
CONpOMUBJIEHUA NepeMeHHo20 MoKa. AKmusHoe conpomusseHue. 3akoH Oma 0ns
3Nekmpuyeckol yenu nepeMeHH020 MoKa. Paboma u MOWHOCMb NepemeHH020 MOKdA. Pe30HaHC
8 3/ekmpuyeckoll yenu. TpaHcpopmamopbl. ToKu sbicokol Yacmomsl. [lonyyeHue, nepedaya u
pacnpedesieHue 3/1eKMPO3HepauuU. JNEKTPOMAarHUTHOE Nofe Kak 0Co6bliM BMA MaTepuu.
JNeKTpOMarHuTHble BONHbI. CBOMCTBA 3/M1€KTPOMArHMTHbIX BOAH. BubGpatop [epua.
OTKpbITbIM  KONe6aTeNbHbIM KOHTYyp. M3o6petenne paguo A.C. TonosbiM. ToHATME O
paanoceAasu. MpuHUMn pagnuocsasu. MpUMeHeHne 31eKTpOMarHUTHBIX BOJIH.

1,2

PeweHue 3aday ¢ npoeccuoHanbHol HaNPaseHHOCMbH0

JlabopaTopHble 3aHATUA:
JlabopamopHas paboma Ne13 M3yueHue pabomer mpaHcgopmamopa

2

2,3

KoHTponbHas pa6ota Ne 4 «KonebaHus 1 BONHbI»

2

Paszgen 5. OnTuka

18 (4/)

Tema 5.1
Mpupoga
cBeTa

CopepxaHue yye6HOro matepuana:

ToyeYHbld MCTOYHMK cBeTa. CKOpOCTb pacnpoCTpaHEHMs CBETa. 3aKOHbl OTpaXeHus W
npenomneHus ceeta. CoJHEYHble M JyHHble 3aTMeHus. [MpuHumn TiokreHca. MonHoe
oTpaxkeHue. JIMH3bl. ocTpoeHMe M306pakeHus B MH3ax. Gopmyna TOHKOM JIMH3bI.
YBenuueHue nuH3bl. [Na3 Kak onTuyeckas cuctema. Ontmyeckue npubopbl. Teneckonsl. Cusia
csema. Ocsew€HHOCMb. 3aKOHbI 0CBeLeHHoCmu

4

1,2

JlabopaTopHble 3aHATHA:
JlabopamopHas paboma Ne14 Onpesenexune nokasatens npesomaeHuns cTekna

2,3

OK 01
OK 02
OK 04
OK 05
MK 1.4

Tema 5.2

CoaepkaHue yyebHoro matepuana:
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BosHoBbIE UHTepdepeHums cBeTa. KorepeHTHOCTb CBETOBbIX Jy4yeW. MHTEpdEpPeHUMs B TOHKMX 1
CBOMCTBaCcBeTa nneHkax. Konbua HbtoToHa. Mcnonb3oBaHWe MHTepdEpeHLUM B HayKe M TEXHMKeE.
Andpakuma ceeta. Audpakuma Ha Wwenu B napannenbHbix aydvax. AMdpakumMoHHas pelueTka.
MoHATMe o ronorpacduu. Monspusauma nonepeyHbix BosH. Monspusauua ceeta. /BonHoe
nyyenpenomnenue. Monspouapl. Aucnepcus cseta. Buabl usnyyenun. Buabl cnekTpos.
CnekTpbl Mcnyckanua. CnekTpbl nornowenus. ChnekTpasbHbiM aHanm3. CnekTpasibHbie KaacCbl
3Be3a. YnbtpaduonetoBoe u3nyyeHue. MHdpakpacHoe M3nyyeHue. PeHTreHoBckue nyun. Ux
npupoda M CBOMCTBA. LLIKana 3/1€KTPOMArHUTHBIX M3/Ty4eHMH
JlabopaTopHble 3aHATUA: 2,3
JlabopamopHas paboma Ne15 OnpeaeneHue AnMHbI CBETOBOM BOJHBI C MOMOLLbHO 2
AMDPAKLMOHHOM PeLIETKM. 2
JlabopamopHasa paboma Ne16 Ha6ntoaeHne CRIOWHOrO U IMHEMYATOr0 CNEKTPOB
KoHTponbHas pa6ota Ne 5 «OnTuka» 2 3
Tema 5.3 [BM}EHMe CO CKOPOCTbIO cBeTa. MocTynatbl TEOPUM OTHOCUTENIBHOCTU U CNEACTBUA U3 HUX. 2 1
CneuuanbHas MHBApMAHTHOCTb MOAYNA CKOPOCTM CBeTa B BaKyyme. JHeprua nokosa. CBA3b Macchbl U 3Hepruu
Teopus CBOGOAHOM YaCTMLbl. INEMEHTbI PENATUBMCTCKOM AUHAMMKH
OTHOCMTEJ/IbHOCT
7
Pasgen 6. KsaHToBas du3mka 12 (2/-)
Tema 6.1 CopepxaHue yyebHOro matepuana: 4 OK 01
KBaHTOBaA onTuka | KpantoBas rumotesa MnaHKka. TennoBoe m3nyyeHue. KopnycKynspHO-BONHOBON Ayanu3Mm. 1,2 OK 02
®oToHbl. unote3a fJe bpoMns o BOJHOBbIX CBOMCTBAX 4acTuu. CooTHOLEHMe OK 04
HeonpegeneHHocTewn MenseH6epra. JaBneHue cBeTa. XMMMYECKOe AenCTBMe cBeTa. OnbiTbl OK 05
N.H. Ne6eaesa u H.U. BaBunosa. Pomoaggpekm. YpasHerue iiHwmeliHa dna omoagekma. OK 07
BrewHuli gomosnekmpuyeckuli 3¢gekm. BHymperHuli omoagpcexm. Tunbi omosnemeHmos. MK 1.4
pumeHeHue gomospgpexna
Tema 6.2 CopepxaHue yyebHoro matepuana: 6 1
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dusmka
aToMa M
aTOMHOro

a4pa

Pa3BuMTMe B3rNAZ0B Ha CTpOeHMe BelecTBa. MoJenuM CTPOeHMA  aTOMHOro  A4pa.
3aKOHOMEPHOCTM B aTOMHbIX CNeKTpax Bojopoja. fAaepHas Mofenb atoma. OnbiThbl
3. Pesepdopaa. Mogenb atoma Bogopoga no H. bopy. KBaHToBble noctynathl bopa. Jlasepsl.
PasnoaKTMBHOCTb. 3aKOH pajMOaKTMBHOro pacnaga. PaauoakTuBHble nNpeBpaLieHus.
Cnocob6bl HabNAEHUA WM perMcTpauMu 3apsXKeHHblx Yactuy. dddekT BaBunosa -
YepeHkoBa. CTpoeHMe aTOMHOro sgpa. JedekT Maccbl, 3Heprus CBA3M M YCTOWYMBOCTb
aTOMHbIX sgep.AAepHble peakumn. AdepHaA 3Hep2emuKd. JHepreTMYECKUM BbIXOA AAEPHbIX
peaKkLUMn. MCKyCCTBEHHAs PajMOaKTMBHOCTb. JeneHue Taxenbix sgep. LenHas szepHas

peakuus. YnpaBnsiemas LenHas peakums. AaepHbiit peaktop. TepMosAepHbIfA CUHTES.
JHeprus 3Be3g. MonyyeHue paZMOAKTMBHbBIX M30TOMOB M MX MPUMEHEHME. Buonoruyeckoe
NeMCTBME PAAMOAKTMBHBIX M3JYYEHUN. DNIEMEHTApHbIE YaCTHLbI

KoHTposibHas pa6ota Ne 6 «KBaHTOBas du3mka» 2 2,3
Pasgen 7. CtpoeHne BcenenHon 6/2

Tema 7.1 CtpoeHue CopepxaHue y4yebHOro matepuana: OK 01
ConHeyHou ConHeyHas cuctema: nNnaHeTbl U Manble Tena, cucteMa 3emns—JlyHa 2 1 OK 02
CUCTEMbI OK 04
Tema 7.2 CtpoeHue u 3Bontouma ConHua M 3BE3a. Knaccudmkaumsa 38€34. 3BE3Abl M UCTOYHMKKU MX 2 1 OK 05
JBO/IOUMA 3Heprum. 0K 07
BceneHHou MK 1.4

FanakTuka. CoBpEMEHHbIE MPeACTaBAEHUS O CTPOEHMM M 3BONOLMM BceneHHoM 2

JlabopaTopHble 3aHATMA:

JlabopamopHasa paboma . U3yyeHue KapTbl 3Be34HOT0 Heba 2
pomexyToyHaA aTTecTalymaA: IK3aMeH 6

Bcero: 176

22




3. YCJIOBUSI PEAJIN3AIINU ITPOT'PAMMBI YUEBHOM JUCHUILINHBI
3.1. YueOHO-MeTOoquYeCKOe H MATEPHATbHO-TEXHHYECKOe 00ecrevdeHne

NMPOrpaMMbl Y4eOHOM JTUCHMIIMHBI «DU3UKA)»

Peanuzanus nporpamMbl JucHUIUIMHBL «Du3nkay ocyiiecTBiseTcs B kabuHere « Ou3nku
U MaTEeMaTUKW.

B kabunere wumeercs MyJNbTUMEIUMHOE OOOPYIOBAaHUE, TMOCPEACTBOM KOTOPOTO
YYaCTHUKM  00pa30oBaTeIbHOIO  MpoIlecca MOTYT MPOCMATPUBATh  BU3YaJIbHYIO
uHdopMaIuio 1o GuU3MKe, CO3/1aBaTh MPE3CHTAINH, BUIEOMAaTEPUAIbI, HHBIC TOKYMEHTHI.
B cocraB y4eOHO-METOIMYECKOIO U MaTepUajbHO-TEXHUUYECKOro oOecreyeHus
MpOrpaMMbl Y9€OHON AUCTUTUTMHBI «DU3uKa» BXOIAT:

*HArJSIHBIE MOCOOWS (KOMIUIEKTHl y4eOHBIX TaOJIMIl, TJIaKaTOB, JEMOHCTPAIIMOHHOE
0o00OpyI0BaHKE, MOJICIU U JIp.);

* cpeacTBa HHGOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;

* KOMIUJICKT TEXHUYECKOW JOKYMEHTAIIMH, B TOM YHCJIe TTacTiopTa Ha CPeICTBa OO yUeHHSI,
MHCTPYKIIMH 10 UX UCIOJB30BAHUIO U TEXHUKE OE€30MaCHOCTH;

* OMOIMOTEYHBIN (OH]I.

3.2. UudopmanuoHHoe odecriedyeHre 00y eHus
yueOHbIX u31aHuil, UHTEepHeT-pecypCcoB, 10NOJHUTEIbHON JUTEPATYPHI

OcHOBHbBIE HCTOYHUKH JIJIsI IPenogaBaTesieil U CTYAeHTOB:

1.Camoiisienko I1.U. EcrecTBo3Hanue. ®usnka (2-e u3i., crep.) y4eo.,/j1sl CTYyJIEHTOB
yupex. CI10, M: ULl «Akagemus», 2021

2.Camoitnenko II.A. EcrecrBo3Hanue. ®usnka. COOpHUK 3a/1a4, y4. OC. I
crynentoB yupexaenui CI1O, M: UL «Axkagemus», 2021

3. TapacoB, O. M. ®u3uka : yuebHoe nocodue / O. M. TapacoB. — Mocksa : DOPYM :
NH®PA-M, 2021. — 432 ¢. — (IIpodeccronansHOe 00pa3oBaHMuE).

4. https://znanium.com/catalog/product/1012153 (JeKTpoHHAasi OUOJIMOTEUHASI
CHCTEMA)

Jnst npenogasaresiei
1. ®denepanbhblii 3akoH Poccuiickoit denepanun ot 29 nexadbpst 2012 1. No 273-D3
«O6 obpazoBanuu B Poccuiickoit denepanumy» (B TEKyLIEH peaaKIum).
2. [Ipuka3z MunuctepctBa oOpazoBanusi U Hayku PD ot 17 mas 2012 1. Ne 413 «O06
YTBEPKIAEHUU (peliepaibHOro rocy1apCTBEHHOr0 00pa3oBaTeIbHOIO CTaHAAPTa CPETHETO
obmiero oopasoBaHus» (C u3M. u jaomn. ot 29 gexabps 2014 r., 31 nexabpsa 2015 r., 29
utoHs 2017 1.).
3. [Ipuka3 MunoOpuayku Poccum «O BHecenun usmeHeHudt B DenepaibHbIN
rOCY/IapCTBEHHBI 00pa30BaTENbHBIA CTaHAAPT CpeAHero oOmero oOpa3oBaHus,
YTBEP)KIEHHBIM mpukazomM MuHucTepcTBa o00pa3oBaHus U Hayku Poccuiickoi
Oenepaunu ot 17 mast 2012 r. No 413» ot 29 uronsa 2017 r. Ne 613.
4. HNHupopMalimoHHO-METOINYECKOE IIACHMO 00 aKTyaJIbHBIX  BOIIPOCAX
MOJICpHU3AIMK CcpefHero mnpodeccuoHanbHoro oobpaszoBanusi Ha 2017/2018 1. —
http://www.firo.ru/
5. Konctutyuus Poccuiickoii ®enepanuu (MpUHATAa BCEHAPOJHBIM T'OJIOCOBAHUEM
12.12.1993) (c yueroMm TMOMpPaBOK, BHECEHHBIX (enepalbHBIMA KOHCTUTYIIMOHHBIMU
3akoHamMu P® o nmonpaskax Konctutymuu PO or 30.12.2008 Ne 6-DK3, ot 30.12.2008
Ne 7-®K3) // C3 PO. -2009. - 4. - Cr. 445.
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https://znanium.com/catalog/product/1012153
http://www.firo.ru/

6. ®denepanbHbiid 3akoH 0T 29.12. 2012 Ne 273-D3 (B pea. dbenepanbHbIX 3aKOHOB OT
07.05.2013 -99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013
No 203-®3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 No 11-®3, ot 03.02.2014 Ne 15-D3,
oT 05.05.2014, 84-®3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ usMm.
BHeCeHHbIMU DenepanbHbiM 3ak0HOM 0T 04.06.2014 Ne 145-03) «O0 o6pa3zoBaHuM B
Poccuiickon ®@enepanum.

7. [Ipuka3 MunucrepctBa oOpazoBanusi u Hayku PO «OO06 yTBepxkaeHUU
dbenepaabHOTO TOCYAApPCTBEHHOIO0 00pa30BaTEIBLHOIO0 CTaHAApTa cpeAaHero (IMOJIHOTO)
oO1ero oopazoBanus» (3apeructpupoBad B Muntocte PO 07.06.2012 Ne 24480).

8. [Tpuka3 MunobOpuayku Poccun ot 29.12.2014 Ne 1645 «O BHECeHHHN U3MEHEHHI B
[Ipuka3 MunucrepctBa oopazoBanus u Hayku Poccuiickoit @enepaunu ot 17.05.2012 No
413 “O06 yrBepxkaeHun (heaeparbHOrO TOCYAAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAapTa
cpenHero (MOJIHOT0) 00IIero 00pa3oBaHus .

9. ®denepanbhbiii 3akoH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe okpyKarolieh cpeas (B
pen.ot 25.06.2012, ¢ u3m. ot 05.03.2013) // C3 P®. - 2002. - Ne 2. - Cr. 133.

HNuTepHeT- pecypcsl

1. www.fcior.edu.ru (denepanbHbIi 1IEHTP HHPOPMAIIMOHHO-00Pa30BaTEIbHBIX
pecypcoB). wwww.dic.academic.ru (Axagemuk. CoBapu U SHITUKIIONICINN ).

2. www.booksgid.com (Books Gid. DnektponHas oubimoreka). www.globalteka.ru
(I'mo6anrteka. I'mobanpHas 6MOIMOTEKa HAYYHBIX pecypcoB). www.window.edu.ru
(Enunoe okHO ocTyna K 00pa3oBaTelbHbIM pecypcam). www.st-books.ru (JIydmias
yueOHasi JUTeparypa).

3. www.school.edu.ru (Poccuiickuit o6pa3zoBaTebHbIi MOpPTai. JJ0oCTyTHOCTS,
Ka4ecTBO, 3(PPEKTUBHOCTB ).

4, www.ru/book (DekTpoHHas OMOIMOTEUHAS] CUCTEMA).
www.alleng.ru/edu/phys.htm (OOpazoBarenbHbie pecypchl UHTepHeTa -Dusnka).

5. www.school-collection.edu.ru (Equnas xoyutekuus mudpoBbIx 00pa3oBaTeIbHBIX
pECYpPCOB).

6. www.n-t.ru/nl/fz (Hobenesckue naypeatsl o gpusnke). www.nuclphys.sinp.msu.ru
(Anepnas ¢pusuka B Untepuere). www.college.ru/fizika (Iloaroroska k EI'9).

7. www.kvant.mccme.ru (Hay4YHO-TTOMYJISIPHBIN (PU3UKO-MaTEeMAaTUYECKUH KypHAaT
«KBant»).
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4. KonTpoub 1 OLeHKA pe3y/ibTaTOB OCBOCHHS JHCLHHILIHHDI
KonTponis M omeHKAa pacKpbhBAalOTCA Yepe3 YCBOCHHbIE 3HAHUA M INPHOOPETCHHBIE

00yJarOIIUMUCS
npodeccuoHaIbHbIX

yMEHWUS,

KOMIIETECHIIUH.

HaIpaBJICHHbBIE Ha
Komnerenmmn

(GopmupoBaHue
JIOJIKHBI

OBITh

o0mmx o
COOTHECEHBI C

TNpeIMETHBIMU pe3yabTaTaMu. [li KOHTPOIIS U OLEHKU Pe3yabTaTOB 00YYEHHS MPENoaaBaTelb
BbIOMpaET (OPMbI U METOIBI C YYETOM TNpodecCHOHANM3AME O00Y4YEHHS MO MPOrpaMmme

JUCHHITIIMHBI.

Kon u HanmeHoBanue
(GopMupyeMBbIX KOMIIETEHUHI

Paznen/Tema

Tun onenoyHbIX
MepOnpUSATHH

OK 01. Bei6upatb croco0bt
pemeHns 3a1au
npodeccroHaabHON
TEATENBHOCTH TPUMEHUTENHHO
Kpa3MUYHBIM KOHTEKCTaM

Pazmen 1. Temsr 1.1, 1.2
Paznen 2. Temsr 2.1., 2.2.
Paspen 3. Temsr 3.1., 3.2.
3.5.

Pasnen 4. Temul
Paznen 5. Temnr

, 1.3
, 2.3,
. 3.3.

Pazgen 7. TeMur

34.,

OK 02. Hcmonb3oBath
COBPEMEHHBIE CPEICTBA
TIOHCKA,

aHaJM3a U MHTCPIIPETAIHH
MH(pOpMALMH 1
MH(pOpPMAIOHHBIE
TEXHOJIOTUH

JUIS BBITIOMTHEHUS 337124
npodeccroHaIbHON
AEATENbHOCTH

4,
5.
Pasnen 6. Temsl 6
7.
1.

Pasmen 1. Temsr
Pasnen 2. Temsl 2.
Paspen 3. Temsr 3.1
34. 3.5.

Paznen 4, Tempr 4.1.,4.2.
Pasmen 5. Temsr 5.1., 5.2., 5.3.
Pasnen 6. Temsr 6.1., 6.2.
Paznen 7. Temsl 7.1. 7 2.

OK 03. [InanupoBats u
peau30BBIBATH COOCTBEHHOE
npodeccHoHaIbHOE
JIMYHOCTHOE PA3BUTHE,
HPEANPUHUMATEIHCKYFO
JIESTENbHOCTD B
npodeccruoHanbHOH chepe,
HMCTIONIb30BATh 3HAHHUS 110
(huHAHCOBOI TPaMOTHOCTH B

Pasmen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Paznen 3. Temn 3.1, 3.2., 3.3,
34., 3.5.

Pazmen 7. Temsr 7.1., 7.2.

Ha
TOCYapCTBEHHOM S3bIKE

Pa3IHYHBIX )KH3HEHHBIX

CUTYaIHIX

OK 04. DddextuHO Pazmen 1. Temnr 1.1, 1.2, 1.3

B3aHMOJIEHCTBOBATD 1 Paznen 2. Temnr 2.1, 2.2., 2.3.

paboTaThB KOJIECKTHBE 1 gajﬂeél 53' Tewst 3.1, 3.2, 3.3,

KOMaHJe Paznen 4. Temsi 4.1., 4.2,
Pazmen 5. Temsr 5.1.,5.2., 5.3.
Pasnmen 6. Temnl 6.1., 6.2.
Pasmen 7. Temnt 7.1., 7.2.

OK 05. Ocymectsnsts yctayto | Pasgen 1. Temsr 1.1, 1.2, 1.3

u Pasmen 2. Temsr 2.1., 2.2., 2.3.

NMCbMEHHYI0 KOMMYyHHKanuio | Pasmen 3. Tems 3.1, 3.2, 3.3,

3.4.,3.5.

- YCTHBIN OIIPOC;

- (ppoHTaNBHBIN OTIPOC;
- OIEHKa
KOHTPOJBHBIXPAOOT;

- HAOJrO/IeHNE 32
X0JI0M BBITIOJTHCHHUST
nabopaToOpHBIX padoT;
- OIICHKA
BBITIOJTHEHUS
n1abopaTOPHBIX

pabor;

- OI[CHKA TIPAKTHYECKHX
pabot (pemieHus
Ka4eCTBEHHBIX,
PacCUETHBIX,
npodeccroHaIbHO
OPHEHTHPOBAHHBIX
3a71a4);

- OI[CHKA

TECTOBBIX

3aJIaHM;

- HabmojIeHNeE 3a X0JI0M
BBITIOJTHEHUS
WHIUBUTyaTbHBIX
TIPOEKTOB U OI[CHKA
BBITIOJTHEHHBIX
TIPOEKTOB,

- OIICHKA BHITIOTHEHUS
JIOMAIITHAX
CaMOCTOSTENbHBIX
pabor;

- HabJoIeHNE U
OLICHKAPEIIECHUS KEeHic-
3a/1a4;
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Poccuiickoit Oenepanuu ¢ Paznen 4. Tems1 4.1, 4.2. - HabIOeHNeE U
Y4ETOM 0COOEHHOCTEH Pasmen 5. Temsr 5.1., 5.2., 5.3. " .
COLMANBHOTO U KyJbTYpHOTO | Pasmen 6. Temst 6.1., 6.2. OUCHKAACTIOBON HIPEL,
KOHTEKCTa Paspen 7. Temst 7.1., 7.2, - 9K3aMeH
OK 07. CozeiicTBoBaTH E%Ileﬂ % $€MBI % % : % g, 12 33
. asnen 2. Tems1 2.1., 2.2., 2.3.
COXPAHCHHIO OKPYHAIOMICH Pasgen 3. Temn 3.1., 3.2., 3.3,
Cpefibl, pecypcochepeRenmio, | 34 '35,
IIPUMEHATH 3HAHHS 00 Pasz[en 4. Temsr 4.1., 4.2,
M3MEHEHUH KIIMMaTa, Pa3men 6. Temsr 6.1., 6.2.
TIPUHITATBIOEPEKITHBOTO Paspen 7. Temer 7.1, 7.2,
TIPOU3BOCTBA, Y EKTUBHO
JIEUCTBOBATH B UPE3BbIYAMHBIX
CHUTYaIHsX
Pasmen 1. Tems 1.1., 1.2, 1.3
[1K 1.4. Iposoauts moxarotosky| Pasgen 2. Temsr 2.1., 2.2., 2.3.
HIIEMEHTOB xouctpykiuu| Pazgen 3. Temn 3.1, 3.2, 3.3,

(M3enuid, y3JI0B, AeTajiel) Mmoj
CBapKYy, 3a4MCTKY CBapHBIX IIBOB

1 yJaJeHue IOBEPXHOCTHBIX
nedexkToB  mocie  CBapKu €
MICII0JIb30BAaHUEM  PYYHOTO U
MeXaHU3UPOBAHHOI'O
MHCTPYMEHTA.

34., 3.5.
Pasnen 4. Temn 4.1., 4.2.
Pasznen 6. Temnl 6.1. 6 2.
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