M HHHKHCTEPCTHBDO [T P OCBEILEHHSH
POCCHHACKOHW ®EAEPALUHH

DenepaTEHOS FOCYIAPCTEEHHDE 010CHeTHOE 00Daz0BATeMBHOE VIDEEIeHHS

JOIMOMTHHTETRHOTD ._]1.';':'.;'-:':.' CHOHAMEHOTO Z.'flfll_',.Tl.SZ.'fE'.Tl.:-IE'_-I
NMHCTUTYT PASBUTUA
[TPOOECCHUOHAJIBHOI'O
OBPA3OBAHUA

PACCMOTPEHO: YTBEPXXIEHO:

Ha 3acefaHuu lNeparorn4yeckoro Ha 3acepnaHunm CoBeTa Mo oueHKe
coseta ®IBOY AMNO UPMO coaep)XaHna N KavecTBa
MpoTokos Ne 13 npuMepHbIX paboynx nporpamm
OT «29» ceHTA6psa 2022 r. obuweobpazoBaTENbHOIO U

CoLMasIbHO- FTYMaHUTapPHOro
LMKIOB CpeaHero
npoceccnoHasibHoro o6pasoBaHms

MpoTokon Ne 14
oT «30» HoABpA 2022 r.

NMPUMEPHASA PABO4YASA NMPOrPAMMA
obwieobpaszoBaTesILHON AUCLUNJINHDI
«PU3nkKa»
ana npodeccuoHaNbHbIX OOpa3oBaTesibHbIX
opraHuMsauum

6a30BbIN YPOBEHb (BapuaHT 3)

obbem: 180 \.

pekoMmeHgoBaHo: asia YITIC 05.00.00,
07.00.00, 08.00.00, 12.00.00 (12.02.08),
13.00.00, 14.00.00, 15.00.00, 18.00.00,
20.00.00, 21.00.00, 22.00.00, 24.00.00,
25.00.00, 26.00.00

MOCKBA WPIIO
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ABTOPCKUWN KOJUIEKTUB

PykoBoauTesib aBTOPCKOro KoJiJieKTuBa:
YuctakoBa JlitogMuiia BacnnbeBHa

CopykoBoauTesib:
domMeHKOo MapuHa HnKonaeBHa

ABTOPCKMW KOJIJIEKTUB:
famxyTeHe EneHa MloHacoBHa
CakoBa Bepa BnagnmunpoBHa
LibiraHkoBa lMonnHa
BnagnmmpoBHa AllnHa
lannHa EBreHbeBHa

PeueH3eHTbI:

HioHonH A.B. - KaHOunpgaT negarornyeckmx Hayk, [OOUEHT,
3aBegywowmnnm  Kadegpon GOU3INKKU N TEXHUYECKUX ANCUUNINH
Orb0OY BO «CMONEHCKUA roCyAapCTBEHHbLIN YHUBEPCUTET»;

HopmaH A.B. - oupekTtop N6NMOY BO «BOpOHEXCKUN aBNaLLMOHHbIN
TexHnKym nmeHun B.l1l. YkanoBa»

JKCNepTHbIe 3aKJII0YEeHUA No pe3ysbTaTaM 3KCNnepTUusbl
npuMepHou padbouyen nporpamMmmsl

®YMO CIMO no YIMC 11.00.00 «2neKTpoHUKa. PaanoTexHnka u
CUCTEMbI CBA3N»

OT «18» Hosabpsa 2022 r.

®YMO CIMO mo YITIC 18.00.00 «XnMumyeckme TexHoaormm»
OT «24» Hosabpsa 2022 .




COOEP>XXAHMUE

6L1aa xapaKTepuCcTuUKa NnpumMmepHon paboyden nporpamMmbi
obuwieobpasoBaTesibHOM AUCUUMNINHbI
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TPOJIb U OLIEHKA pe3y/ibTaToOB 0CBOEHUS 0beobpa3oBaTesibHON
D Lot I 27 = 26



1. OObwasn XapakKTepucTuka NnPUMEepHOM
pabouen nporpamMmmbl obuwieobpasoBaTensHOM
AUCLUNJINHDI

ObweobpasoBaTenbHaa ancumnamHa  «dPusmka»  ABASAETCA
obs3aTesnibHON 4acCTblO obweobpaszoBaTesibHOro LUKNa
obpasoBaTenibHOW nNporpammbl B cooTBeTcTBUKN ¢ OIOC CI1O no

(npogheccuun/cneymnasnbHOCTH)

1.2. Llenu u nnaHupyeMblie pe3ysibTaTbl OCBOEHUA
AUCLUUNJIUHDI:

1.2.1. Llenv pUCUUNJNINHDI:

Copoep>xaHune nporpamMmmsl obweobpasoBaTesibHOMN
ancumnanibl ®u3mka HanpaB/ieHO Ha OOCTUMXXEeHue crenyrLmnx
Lenen:

e (hopMupoBaHue y oby4aoLInxcs yBepPeHHOCTN B LIEHHOCTH
obpa3oBaHus, 3HAYMMOCTMU unsnyeckmnx 3HAHU nns
COBPEMEHHOI0 KBaNMMPULMPOBAHHOIO  CcneuyunanncTa npwu
OCYLLECTBJ/IEHNN ero NpogeccuoHanbHON AeaTeNbHOCTH;

e oBJlageHMe cneundun4eckon cuctemMonm  PU3NYECKUX
MOHATUN, TEPMUHOJIOTNEN U CUMBOJINKOW;

® OCBOEHME OCHOBHbIX (U3NYECKNX TEeOopuil, 3aKOHOB,
3aKOHOMEpPHOCTEN;

e OBJIafleHNe OCHOBHbLIMWU MeTodaMW Hay4YHOro MO3HaHMuS
NPUPOAbI, UCNosb3yeMbiMn B (ulnke (HabnwogeHne, onucaHuve,
N3MepeHune, BblBMXEHNE TMNOTE3, NPOoBeJeHNne 3KCNnepuMeHTa);

e OBJlageHune YMEHUAMUN obpabaTbiBaTb JaHHble
3KCNepuMeHTa, 00BACHATDL NOJIly4YEHHbIE pe3ynbTaThl,
yCTaHaBAMBaTb 3aBUCUMOCTU Mexay (pusn4yeckumun BesiM4nHamu
B HabnogaemMmoM aBseHUN, AenaTb BbIBOAbI;

e (hopMupoBaHMe YyMeHUs pewaTb duU3n4eckne 3agaydu
Pa3HbIX YPOBHEWN CNIOXXHOCTW;

* pasBuTUe Mno3HaBaTesIbHbIX WHTEepecos,
MHTEeNNEeKTYasIbHbIX N TBOPYECKUX CrnocobHoCTenm B npouecce
npnobpeteHuns 3HAHUN C MCMOoJIb30BaHNEM pa3/INYHbIX
NCTOYHMKOB WHAOPMALMMN N COBPEMEHHLIX MH(POPMALMOHHLIX
TexHoNnornmm, ymeHun dopmyanpoeatb N  060CHOBbLIBATL
COOCTBEHHYIO MO3MLUMID MO  OTHOWEHU K  duUusndeckon
MHopMaLMmn, Noay4aemMomn N3 pasHbiX NCTOYHUKOB;



e BOCMMUTaHUE 4yBCTBa ropaocTu 3a POCCUNCKYIO
n3n4eCKyo HayKy.

OcBoeHne kypca O[] «dPu3uka» npennosiaraeT peweHue
crenyowmx 3agasd:

e npuobpeTeHne 3HaHUN O PyHOAMEHTaNbHbLIX PU3NYECKUX
3aKOHax, JieXawmx B OCHOBE COBpPeMeHHON (un3n4eckoun
KapTUHbI MUpa, MPUHLUMMNOB OENCTBUSA TEXHUYECKNX YCTPOUCTB ”
NPON3BOACTBEHHbLIX NpoLeccoB, 0 Hanbonee Ba)KHbIX OTKPbITUAX
B obnactm u3nku, oKasaBlIMX onpegenswoouiee BANAHNE Ha
pa3BUTUE TEXHUKUN N TEXHOJOMUN;

* MOHWMaHWne dmn3nyeckon CYLLHOCTW ABJIEHUN,
NPOSABAAIOLWNXCA B paMKax NMpon3BoACTBEHHON AeATEe/IbHOCTY;

e OCBOEHMe cnocoboB MCNOSIb30BaHUSA PU3NYECKUX 3HAHUN
ONA  peleHns npakTUYeCcKnx un npodeccruoHanbHbIX 3aaavy,

0bbACHEHUA  9BNEHUM  Npupoabl, MNPOU3BOACTBEHHbLIX WU
TEXHONOrNYeCcKnx npoLueccos, NPUHLWMOB nencTeuns
TEXHUYECKUX npunbopos n YCTPOWCTB, obecnevyeHuns

6e30MacHOCTN NPON3BOACTBA W OXPaHbl MPUPOabLI;

e (bopMUpPOBaHME YMeEHUN pewaTb Yy4yebHo-npakTnyeckue
3a4a4n pU3n4eckoro cogep xaHusa ¢ y4€TomMm npodeccnoHasibHomn
HanpaBJIEHHOCTW;

e npunobpeTeHme onbiTa NO3HAHNA N CAMOMNO3HAHUSA; YMEHUIN
CTaBUTb 3a4a4un n pewaTb npobsembl C  Y4YEéTOM
npodeccrnoHasibHOW HanpaB/IeHHOCTW;

e (hopMMpOBaHME YMEHUMN WCKaTb, aHaAM3npoBaTb W
obpabaTbiBaTbh punsmnyeckyio NHoOpMaL IO C Yy4E€TOM
npodeCcCcnoHaNbHOM HanpaBIEHHOCTW;

* MOAroTOBKa OOyYalLWMUXCA K YCNELWHOMY OCBOEHUIO
OAVNCUWNINH 7 mMoaynen npogecCcnoHaNbHOro UMKna:
bopMupoBaHMe y HUX YMEHUA W ONbiTa OeATeNbHOCTH,
XapaKTepHbIX A5 Npodeccuin / OOJHKHOCTEN CRyXXaliux Wan
cneumnanbHOCTEN, noJly4aeMblx B npoceccrnoHanbHbIX
obpa3oBaTesibHbIX OPraHn3aLmnsX;

* NOAroTOBKa K ((opMumpoBaHutio obwmnx KoMneTeHuumn
byaoywero cneymanncta: caMoobpasoBaHUSA, KOMMYHUKaALUN,
COTpyOHUYEeCTBa, TMMPUHATUA peleHun B CTaHOApPTHOM 1
HeCTaHOapPTHOW CUTyauusax, MNPOEKTUPOBaAHUA, MpoBeAeHUSA
dun3nyecknx un3smepeHun, SPPekTnBHoro un  6esonacHoro
NCMNOJIb30BaHNS Pa3/INYHbIX TeXHUYEeCKMnX YCTPOWCTB,
cobnogeHns npasua oxpaHbl Tpyaa npu paborte ¢ unsnvecknmum
npmnbopamm n obopynoBaHUEM.

OcobeHHOCTb dopmMmposaHus COBOKYMHOCTW 3adau



N3yvyeHnsa pu3nknu onsg CUMcTembl cpegHero npodeccruoHabHOro
obpa3oBaHMA 3ak4aeTcd B HeobxoaAuMMOCTUM  peanmnsaunmn
npoeccrnoHasbHOM HaMpaB/IEHHOCTU pellaeMbiX 3adad, Y4éTa
ocobeHHoOCTen chepbl AeAaTesnbHOCTN By AyLMX CNeunanncToB.

B pe3ynbTaTe OCBOEHUA AUCUUMAUHBLI  obyYatowmncs
OOJKEH 3HaTb:

® CMbICJZT MOHATUMN: (pVI3VI‘-I€CKO€ ABJieHne, rmrnoTesa, 3aKOH,
Teopud, BewecTBO, B3aMMoaencTBue, SNEKTPOMArHMTHOE Tr10J1€,
BOJIHa, q)OTOH, aTOM, aTOMHOE A440pP0, NOHN3NPYHOLWNE N3NTYHEHUA,

® CMbICNT (PU3SMYECKUX BEJINYUH: CKOPOCTb, YCKOpeHue,
Macca, cuna, wuMmnynbsc, paboTa, MexaHu4eckas 3dHeprus,
BHYTPEHHSAA 3Heprus, abconwoTHas TemnepaTypa, cCcpenHssd
KUHEeTNYecKas saHeprusa 4acTul BelecTBa, KOJINYECTBO TenaoThl,
3/IeMeHTapPHbIN INeKTPUYEeCKUN 3apan;

® CMbIC/T (PU3NYECKUX 3aKOHOB KJIACCNYECKON MexXaHUKW,
BCEMUPHOIr0 TArOTEHUs, COXPaHEeHUs >SHeprunm, umnysbca W
3JIeEKTPUYECKOro 3apsfa, TepMOAWHAMWKW, 3JIEKTPOMaArHUTHOW
MHAOYKUUN, POTO3Ih(PeKTa;

e BKJIaQ POCCUNCKUX WU 3apyberkHbIX YYeHbIX, OKa3aBLUMX
HanbonblLlee BANAHNE Ha pa3BUTNE PUINKU;

B pe3ynbTaTte O0CBOEHUS AUCUUMAWMHBLI  00y4atloLNACS
NOJIKEH YMETb:

e MPOBOAMTb HabnwAeHUs, MNAaHUPOBaTb W BbIMONHATL
3KCMNEepUMEHTHI,

® BblABUIraTb rMMNoOTE3bl N CTPOUTb MOOEIN,

* MPUMEHSATbL MOJIyd4eHHble 3HaHMA Nno du3nke 44
0b6bACHEeHUA pa3Hoobpa3HbIX PU3NYECKUX HABJIEHUA N CBOWCTB
BeLLecCTB;

® MPaAKTUNHECKN NUCIMOJ1Ib30BATb ct)m3mquK|/|e 3HaHWA,

* oueHuMBaTb NOCTOBEPHOCTb eCcTeCTBEeHHOHay4YHOU
NHopMaumnu;

* NCMOJIb30BaTb MNpuobpeTeHHble 3HAaHUS N yMeHus ans
peLleHns NPaKTU4YeCKMx  3adad noBceaHEBHOW YKU3HN,
obecnevyeHuns be3onacHoOCTM cobcTBEeHHON XKUN3HMN,
PALIMOHANIbHOrO MPUPOAOMNOSb30BaHNUSA U OXPaHbl OKPY>KatoLLEN
cpenbl.

® ONUCbIBaTb N OOBACHATL (hU3nHeckmne SBNEHNS N CBOWCTBA
Ten: CBOWCTBa ra3os, Xunaokocrten n TBEpAObIX  Ten;
3/1IEKTPOMArHUTHYO NHOYKUMIO, pacrnpocTpaHeHue
3/IEKTPOMArHNUTHbLIX BOJIH; BOJIHOBblE CBOMCTBA CBETA; U3J1y4YeHne U
rnorsoLleHne ceeta atoMoM; POTO3I(PPeKT;



® OTJIN4ATb NMMNOTE3bl OT HAaY4YHbIX Teop|/||7|;
* NeJlaTb BbIBOAbl Ha OCHOBE 3KCNeEPUMEHTaJ/IbHbIX OaHHbIX;

* MPUBOANTL NMPUMEPDbI, NMOKa3biBakOne, 4HTO: HabnooeHns
N SKCrNepmnmMeHT ABJIAI0TCHA OCHOBOW O/ BbIABUXXEHUSA TUMOTE3 U”
Teop|/||7|, nos3BoNAOT nMNpoBePUTb UCTUHHOCTb TEOPETUHECKNX
BbIBOOB; (1)I/I3I/I‘-IeCKaF| TEOPUA AOa€T BO3MOXHOCTb 06BACHATL
n3BecCTHbIE ABJ1IEHUNA npumnpoabl 7 Hay4Hble daKThl,
npeanckasblBaTb elle HeENn3BeCTHbIE ABJIEHUA,

e MPUBOAUTL NpPUMEPbl TMPAKTUYECKOro MCMNOoJIb30BaHUS
bn3nyecknx 3HaAHUN: 3aKOHOB MEeXaHWKU, TEePMOAVNHAMUKU U
3N1eKTPOANHAMUKN B SHEpPreTuKe; Pa3INYHbIX BUIOB
3NIEKTPOMArHUTHbIX  U3NlyMeHUW ONs  pa3BUTUS  paano U
Te/SIeKOMMYHMKALWA, KBAHTOBOW (U3NKW B CO3JaHUN SOEPHON
SHEepPreTuKK, 1a3epos.;

e BOCNPUHMMATb W Ha OCHOBE TMOJIy4eHHbIX 3HaHUN
CaMOCTOATENIbHO OLUeHMBaTb WH@OpMauuio, cofepKallylca B
coobeHnax CMU, NHTepHeTe, Hay4YHO-NOMYNAPHbIX CTaTbAX.

* MPUMEHATH nosly4eHHble 3HaHWA ons peLleHuns
dun3nyecknx anav;

e onpepnenATb XapakTep @QuU3NYeCcKoro npouecca no
rpaduky, Tabnmue, dopmyne’;

N3MepsaTb  psan  PU3MYECKUX  BEeNIMYUH, npencrasnss
pe3ysbTaTbl U3MEPEHUNIN C YHETOM UX MOrpPeELLIHOCTEN.

1.2.2. MnaHupyemsble pe3synbTaThbl OCBOEHMA
obweobpa3oBaTesibHOM A[UCUUMJIMHBI B COOTBETCTBUM C
®drocC Crno m Ha ocHose ®roc coo

Ocoboe 3Ha4YeHne gucumnamHa nMmeeT npm popMmMpoBaHnUn 1
pa3sutum OK un MK (OK yka3biBaoTCsAd M3 HoBOro maketa ®rocC
Clr1O 2022ronaa ro npogeccumn/crieynasibHoCTH)



Kon n HamMeHOBaHue
cdopmMmupyemMbix
KOMMNeTeHLUuMHn

ﬂnaHupyeMble pe3ysnibTaTbl OCBO€HUA OUCUMUNJINHLI

OK 01. BbibmpaTtb cnocobbl
pewweHun 3apay
npodgeccuoHasNbHOU
DeATeNIbHOCTH
NPUMEHUTEJIbHO K
pPa3s/IM4HbIM KOHTEKCTaM

O6bLwume:

B 4acTv TPyAOBOro BOCNUTAHUA:

- FOTOBHOCTb K TpyQAy, OCO3HaHue
LLEHHOCTM MacTepcTBa, Tpyaontobue;
- TOTOBHOCTb K aKTUBHOW OEATENbHOCTU
TEXHOJIOrNYECKON 1 couMaibHON
HanpaB/EHHOCTN, CMOCOBHOCTbL
WHULWNPOBATb, NIAaHUPOBATL U
CaMOCTOATE/IbHO BbIMOJIHATb TaKy0
NesaTeNnbHOCTb;

- NHTepec K pa3IN4yHbIM chepam
npodeccnoHanbHON OEeATENbHOCTH,
OBnapeHue yHMBepcaJZibHbIMU
Yy4€OHbIMM NO3HAaBaTeJIbHbIMMU
DEeUCTBUAMM:

a) Oa3oBble norm4yeckme OenucTBuUA:
- CaMOCTOATENIbHO POPMYINPOBATbL U
aKTyanm3npoBaTb npobnemy,
paccMaTpuBaTb €e BCECTOPOHHE;

- yCTaHaBAMBaTb CYLLECTBEHHbIN NPU3HaK
NN OCHOBAHMSA NS CPaBHEHUS,
Knaccudnkaumm n obobuieHns;

- onpenenaTb LUenn AesTenbHOCTH,
3a/laBaTb NapaMeTpbl N KPUTEPUN NX

AucumnauHapHble:

- ChOpMMPOBAHHOCTb NpenCcTaBIEHNN O
poan N MecTe PU3NKNU N aCTPOHOMUM B
COBPEMEHHOW Hay4YHOW KapTuUHe Mupa,
0 cuctemoobpa3sytoLien poam pusnkm B
Pa3BUTUN eCTECTBEHHbIX HayK,
TEXHUKWN N COBPEMEHHbIX TEXHOJI0M NN,
0 BKJ1ae POCCUNCKNX N 3apyBeKHbIX
YYEHbIX-(PN3NKOB B pPa3BUTUNE HAYKN;
NOHMMaHMe PU3N4YECKON CYLLIHOCTK
HabngaeMbIX SBEHUA MUKPOMUPA,
MakpoMupa u Merammpa; noHUMaHune
pPOJIN aCTPOHOMUMU B NPaKTUYECKON
neATeNIbHOCTN YesloBeka n
hafibHeNnLWeM Hay4YHO-TEXHNYECKOM
pa3BUTUU, PONUN PU3NKN B
dopmMmnpoBaHUM Kpyrosopa u
hyHKLMOHaNBHOMN FPaMOTHOCTM
YyesioBeKa AN peLlleHns NpakTU4ecKnx
3a4av;

- BJlajeTb OCHOBOMNOMaraLwmnmmn
hrn3nyeckMmMm NOHATUAMU U
BEJINYMHAMM, XapaKTepuUsyoLwmmmn
hunsmyeckme npoueccol (CBA3aHHbIMU C

! YKa3blBaloTCA (hOpMUPYyEMbBIE JIMHHOCTHbIE U MeTanpeaMeTHble pe3ynbTaTbl N3 ®rOC COO (B nocnegHen penakuum ot 12.08.2022) B

oTrnaronbHown popme

2 AncumnnvHapHbie (MpeaMeTHbIe) pe3y/ibTaThl YKa3biBAlOTCSH B COOTBETCTBUM C UX MOJIHbIM rnepevyHeM Bo ®FOC COO (B nocnenHen

penakuum ot 12.08.2022)



NOCTUXKEHUS;
- BbISIB/ISTb 3aKOHOMEPHOCTU "
NPOTMBOPEYNSA B paCCMaTPUBAEMbIX
ABJIEHUSAX;

- BHOCUTb KOPPEKTUBLI B AeATENIbHOCTb,
OLUEeHMBaTb COOTBETCTBME pe3y/ibTaTOB
LLesiIsiM, OLLeHUBATb PUCKM NOCNenCcTBUNA
NeATenbHoOCTH;

- pa3BMBaTb KpeaTUBHOE MbILLIEHNE NPU
PELUEHUNN XU3HEHHbIX Npobiem

©) 6basoBble uccrnepoBaTesnbCKue
DEenuCcTBMA:

- BNaAeTb HaBblkaMu y4ebHo-
nccnenoBaTesIbCKOW U MPOEKTHOMN
NeaTeNnbHOCTN, HaBblKaMW pa3peLleHns
npobnew;

- BbISIB/ISITb MPUYNHHO-CNeACTBEHHbIE
CBSA3U N aKTyaM3npoBaTb 3adauvy,
BblABUIraTb rMMNOTE3Yy €e peLleHns,
HaX0AUTb apryMeHTbl AN
NlOKa3aTeNIbCTBa CBOUX YTBEPXKAEHUN,
3a/laBaTb NapaMeTpbl N KPpUTEPUN
peLleHuns;

- aHANIM3MPOBaTb MOJIy4YEHHbIe B X04e
peLleHns 3a4a4n pe3yabTaThl,
KPUTUYECKN OLEHMBATb MX
NOCTOBEPHOCTb, MPOrHO3MPOBaTb
N3MEeHeHWe B HOBbIX YCJIOBUSX;

- YMeTb NMepeHoCUTb 3HaHNSA B
NO3HaBaTeJIbHYIO N MPAaKTUYECKYIO
061acTn Xn3HepeaTeNbHOCTH;

- YMeTb MHTEerpmpoBaTb 3HaHUSA N3
pa3HbIX NpeaMeTHbIX obnacrten;

- BblABUraTb HOBblE nAeu, npeanaraTb

MeXaHNYeCKNUM OBUXKEHUEM,
B3aMMoOencTBmem Ten,
MexaHUu4YeCcKnMm KonebaHmamm n
BOJIHAMUN; aTOMHO-MOJIEKYIAPHbIM
CTpPOEHMEM BeLlecTBa, TEMJ0BbIMUA
rnpoueccamum; 31eKTPUYHECKNM U
MarHUTHbLIM NOJIAMUN, NIEKTPUHECKUM
TOKOM, 3/1IeKTPOMarHUTHbIMMU
KonebaHnaMn 1 BOHAMW;
ONTUYECKUMU SABIEHNSAMWU; KBAHTOBbLIMU
ABNIEHUSAMU, CTPOEHNEM aTOMa U
aTOMHOro fgpa, pagnoakTUBHOCTbIO);
BJlafeTb OCHOBOMOJIAralowmmmn
ACTPOHOMUYECKMMU NMOHATUAMMU,
MO3BOJIAOLWNMUN XapaKTepn3oBaTb
rnpouecchl, nponcxoasauimne Ha 3sesnax,
B 3B€3[HbIX CUCTEMAX, B
MeXXraslakTU4ecKou cpene; ABMXKEeHNne
HebeCHbIX Tesn, 3BONIOLNIO 3Be34 U
BceneHHon;

- B/lageTb 3aKOHOMEPHOCTAMMU,
3aKOHaMn N TeopusamMm (3aKoH
BCcemMumpHoro tTaroteHus, I, Il v lli
3aKOHbl HbOTOHA, 3aKOH COXpPaHeHUs
MeXaHNYeCKOW SHEepPrmm, 3aKoH
COXpPaHeHUsa nMmnynbca, NpUHLMN
cynepno3vuunn cua, nMPUHLKUM
pPaBHOMPABHOCTN UHEpPUMNaSbHbIX
CUCTEM OTCYEeTa; MOJIEKYNIAPHO-
KNHETUYECKYIO TEOPUID CTPOEHNS
BelleCcTBa, ra3oBble 3aKOHbI, MepBbIA
3aKOH TepMOANHAMUKW; 3aKOH
COXPaHEeHWUA 3N1eKTPUYEeCKoro 3apsaaa,
3aKOH KyJnoHa, 3akoH OMa g/1a y4yacTka
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OopUrmnHalJibHble Noagxoabl N peLleHn4;

- CNOCOBHOCTb UX NCMNOJZIb30BaHUSA B
MO3HABAaTEJ/IbHOW 1 CouMalbHON
NpakKTuKe

uenun, 3akoH OMa ansa NOJIHOW
3/IEKTPUYECKON Lenu, 3aKoH [>Koyns -
JleHua, 3aKOH 3/1IeKTPOMarHNTHOM
WHOYKLUNN, 3aKOH COXPAHEHUNS SHEpPrum,
3aKOH NPAMOJIMHENHOI O
pacnpocTpaHeHnsa cBeTa, 3aKOoH
OTpa’keHns ceeTa, 3aKOH NnpesioMsiIeHns
CBeTa; 3aKOH COXPaHEHUSA SHepPrun,
3aKOH COXPaHEeHMs NMMyJsibCca, 3aKoH
COXPaHEHWUSA 3/IeKTPNYECKOoro 3apsaaa,
3aKOH COXpPaHeHUsa MaccoBOro 4Ymucna,
nocTtynaTbl bopa, 3akoH
pagnoakTUBHOINO pacnana); yBepeHHoe
MCMNOJsIb30BaHME 3aKOHOB 1"
3aKOHOMEpPHOCTeNn Npu aHanmnse
hun3snyecknx ABsI€HUN N NPOLLECCOB;

- CbopMUpoOBaTb YMEHNS pellaThb
pacyeTHble 3a4a4un C ABHO 3aJaHHOMN
hunsnyeckonm Mmoaenbio, NCMOJb3ys
dur3snyeckme 3aKoHbl U NPUHLUNLI; Ha
OCHOBE aHasn3a ycaoBUS 3a[aum
BblOMpaTb M3nNyYeckyo Moaenn,
BblOEeNATb (PU3nyHeckmne Besin4nHbl 1
dopmynbl, Heobxoanmble gns ee
peweHus, NpPoOBOAUTb pacyeThbl K
OLEeHMBATb peasibHOCTb NOJy4YEHHOI 0O
3HaYeHUs PU3N4ECKON BEJINYNHDI;
pewaTb Ka4YeCTBEHHbIe 3a4a4u,
BbICTpaMBas NOrmMy4ecku
HEMpPOTUBOPEYUBYIO LLEMOYKY
paccy>xaeHun ¢ onopon Ha N3yyYeHHble
3aKOHbl, 3aKOHOMEPHOCTU 1"
husnveckme aBneHns
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OK 02. Ucnonb30BaThb
coBpeMeHHble cpeacTBa
NnoucKa, aHasaumsa u
MHTeprnpeTauum
uHcpopMauum, n
MHcpopMaLNOHHbIE
TexXHOoJZIorMm pgna
BbINOJIHEHUSA 3apay
npodgeccuoHanbHOMU
LeATeNIbHOCTH

B o65nacTM LEeHHOCTU Hay4HOro
NO3HaHMA:

- C(hOPMMPOBAHHOCTb MUPOBO33PEHNS,
COOTBETCTBYIOLLEro COBPpeMEeHHOMY
YPOBHIO Pa3BUTUSA HAayKu 1 oOLLeCTBEHHON
NPaKTUKN, OCHOBAHHOIO Ha guanore
KyJbTyp, CNOCOBCTBYIOLLEr0 OCO3HAHUIO
CBOEro MecTa B MOJINKYJ/IbTYPHOM MUPE;
- COBEpPLUEHCTBOBaHME S13bIKOBOM U
YyMTaTeNIbCKOM KybTYpbl Kak cpeacTsa
B3aUMOOENCTBUNA MeXAy NI0AbMU U
NO3HaHUA MUPA;

- OCO3HaHMe LEeHHOCTU Hay4YHOWU
AEeATeNbHOCTU, FOTOBHOCTb
OCYLLECTB/IATb NPOEKTHYIO U
nccnenoBaTesibCKyo AeATeNbHOCTb
NWHONBUAYAIbHO N B Tpynne;
OBnapeHue yHuBepcaJZibHbIMU
y4eOHbIMM NO3HaBaTeJNIbHbIMMU
DEeNCTBUAMM:

B) paboTa c uHcpopmMmaumnen:

- BNaAeTb HaBblKkaMu NONyYeHUS
NHOPMaLMN N3 NCTOYHUKOB Pa3HbIX
TUMOB, CaMOCTOATENIbHO OCYLLECTBAATh
NOWUCK, aHau3, cucteMaTm3lauuo n
NHTEepnpeTaumnio MHPOPMaL KN Pa3INYHbIX
BUOOB 1 (hOPM NpeacTaBsieHUs;

- CO34aBaTb TEKCTbl B Pa3/INYHbIX
popmaTax Cc y4eTOM Ha3Ha4eHuns
NHpOPMaLUUN N LLesIeBON ayanTopum,
BbIbMpas onTuMasnbHyo opmy
npeacTaBiEeHUS U BU3yannsaunm;

- OLeHMBaTb AOCTOBEPHOCTD,
NeruTUMHOCTb MHopMauun, ee

-C(bopMupoBaTb YMEHUS YYNTbIBATb
rPaHnNLbl MPUMEHEHUSA N3YHEHHbIX
hunsmyecknx mopenen: matepmanbHas
TOYKa, MHepumManbHaa cnctemMa
oTcYyeTa, naeasibHbl ras; Mmoaesnu
CTPOEHUS ra3oB, XNOKOCTEN U TBEPAbIX
Tesl, TOYEeYHbIN /IeKTPUYeCcKUn 3apsaa,
anepHas Mofeslb aToMa, HYKJIOHHas
MoZeslb aTOMHOro agpa Npu peweHnm
dpm3nyecknx 3apay;

- chopMmpoBaTb COBCTBEHHYIO
MO3MLMIO MO OTHOLUEHMUIO K (DN3NYECKON
MHGOpMaLMK, Noay4aeMomn N3 pasHbIX
NCTOYHUKOB, YMETb UCMNOJIb30BaTb

UM poBbie TEXHONOMMN AN MOUCKA,
CTPYKTYPUPOBaHUSA, NHTepnpeTaummn n
npeacTtaBiaeHnsa y4ebHon n Hay4Ho-
nonynspHon MHpopMaLnmn; passBuTb
YMEHUA KPUTUYECKOro aHasam3a
nony4aemomn nHgpopmaumnm
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OK 03. NnaHupoBaTb U
peanu3oBbiBaTb
cobcTBeHHOe
npodgeccuoHanbHOE U
JINHHOCTHOE pa3BuTHe,
npeanpMHUMaTesIbCKYIO
DEeATeNIbHOCTb B
npodgeccuoHanbHoM ccepe,
MCNOJIb30BaTb 3HAHUA NO
¢puHaHCOBOM rPaMOTHOCTH B
Pa3/INYHbIX )KU3HEHHbIX
cuTyaumax

COOTBETCTBME NPABOBbIM 1 MOPaJIbHO-
3TUYECKUM HOpPMaM;

- NCMONb30BaTb CPeACcTBa
NHPOPMALIMOHHBIX 1 KOMMYHUKALMOHHbIX
TEXHOJIOM M B PELUEHUN KOTHUTUBHBbIX,
KOMMYHUKaTUBHbIX N OPraHn3aLMOHHbIX
3a4ad c cobnogeHnem TpebosaHmnm
3ProHOMUKWN, TEXHUKN Be30nacHOCTH,
FUrneHbl, pecypcocbepe)xeHmns, NpaBoBbIX
N 3TUYECKNX HOPM, HOPM
NHGOPMaLMOHHON 6e30nacHOCTHK;

- BJlafeTb HaBblKaMWN pacrno3HaBaHUA U
3aWnThl NHHOPMaL UK,
MHGOPMaLIMOHHON Be3omacHOCTHU
JINYHOCTMU

B obnacTm AyXOBHO-HPABCTBEHHOIO
BOCNUTAHUA:

-- COpMNPOBAHHOCTb HPABCTBEHHOIO
CO3HaHUSA, 3TUYECKOro NoBeaeHns;

- CNOCOBHOCTb OUEHMBATL CUTYyaL U0 n
MPUHNUMaTb OCO3HAHHbIE peLleHuns,
OPUEHTUPYACL Ha MOpasibHO-
HPaBCTBEHHbIE HOPMbI U LLEHHOCTN;

- OCO3HaHMe NINYHOro BKJada B
NOCTPOEHME YCTONYNBOro dbyayuiero;

- OTBETCTBEHHOE OTHOLUEHNE K CBOUM
poanTenam u (Mnn) opyrum YiaeHam
CeéMbW, CO3AaHNI0 CEMbUN Ha OCHOBE
OCO3HAHHOI0 MPUHATUSA LEHHOCTEN
CeEMEeNHOWM XXU3HU B COOTBETCTBUN C
TpaanumnaMmun Haponos Poccuu;
OBnapeHue yHuBepcasibHbIMU

- BlaileTb OCHOBHbIMW MeToAaMWu
Hay4YHOro NO3HaHMA, UCMOJIb3yEMbIMUN B
hun3mke: NpoBOANTbL NpPsAMbIE U
KOCBEHHbIE U3MepeHnsa PU3N4eCcKnx
BEJINYMH, BbIOMpPasa ONTUMasIbHbIN
cnocob n3mepeHnsa n NCrnosb3ys
N3BECTHblE MEeTO4bl OLLEHKWN
MOrpeLHoCcTen N3MepeHnn, NPoBOANTb
nccnepoBaHme 3aBUCMMOCTEN
Ppur3nHecknx Bean4nH C
NCNOJ/Ib30BaHMEM MPSAMbIX N3MEPEHUN,
00BbACHATbL NOJIyYEHHbIE pe3y/bTaThbl,
nCcnonb3ysa usnyeckme Teopum,
3aKOHbI N MOHATUA, N AenaTb BbIBOAbI;
cobnogaTth Nnpasuia 6esonacHoro
TpyLa Npu NpoBeaeHnn NccienoBaHnm
B paMKax y4ebHOro skcrnepmmMeHTa u
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perynaTUBHbIMU OAENCTBUAMMU:

a) caMmoopraHusauusa:

- CAaMOCTOATEsIbHO OCYLWLEeCTBAATb
Mo3HaBaTeNbHYIO 0eATeNbHOCTb,
BbISABNATb NpobaeMbl, CTaBUTb U
dopMynmpoBaTb COBCTBEHHbLIE 3a4a4M B
obpa3oBaTeNbHON AEATENbHOCTU U
YKN3HEHHbIX CUTyauunsx;

- CAaMOCTOATE IbHO COCTaBAATb MJaH
peweHnsa npobnemsl C y4eToMm
NMEIOLLINXCH PECYPCOB, COBCTBEHHbIX
BO3MOX>XHOCTEWN N NpeanovYTeHnn;

- AaBaTb OLEHKY HOBbIM CUTYaLUsaM;
cnocobcTBOBaTH POPMUPOBAHUIO U
MNPOSAB/IEHMIO LLMPOKOW 3pyanLmnn B
pa3HbIX 06/1aCTAX 3HAHUN, MOCTOAHHO
NoBbIWAaTbL CBOM 0bpa3oBaTesibHbIN U
KYJIbTYPHbIN YPOBEHb;

©) caMOKOHTpONb:

MCMOJsIb30BaTb NpuemMbl pedaekcnmn gns
OLLeHKMN CUTYyauunun, Bbibopa BepHOro
pelleHuns;

- YMETb OLEHMNBATb PUCKU U
CBOEBPEMEHHO NPUHNMATb peLleHns no
NX CHUXKEHNIO;

B) SMOLMOHAJIbHbIA UHTEJIJIEKT,
npeanoJsiaralowmmn
cpOopMUPOBAHHOCTD:

BHYTPEHHEN MOTMUBAL NN, BKJIIOYAIOLLLEN
CTpeMJieHNE K OOCTUXKEHUIO Lenun n
ycnexy, onTMMnU3M, MHULWATUBHOCTb,
yMeHne 0enCcTBOBaTb, MCXOAS U3 CBOMX
BO3MOXXHOCTEW;

- SMMATUN, BKJIKOYAtOLEN CMOCOOHOCTb

y4yebHo-nccnenoBaTeIbCKOM
NeATeNbHOCTN C UCMNOJIb30BAHNEM

LN POBbLIX U3MEPUTESIbHBIX YCTPONCTB
n nabopatopHoro obopynoBaHus;
chopMMpPOBaAHHOCTbL NpeacTaB/eHUn o
MeToAax NoJly4YeHUs Hay4HbIX
ACTPOHOMUYECKNX 3HAHUN
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OK 04. 3ddekTuBHO
B3aMMOAEeUCTBOBaTb U
paboTaTb B KOJIJIEKTUBE U
KOMaHpae

NOHMMaTb 3MOLIMOHAIbHOE COCTOAHUNE
APYruX, y4UTbiBaTb €ro npwu
OCYLLLeCTBJIEHNN KOMMYHMKaL MW,
CNoCcOBHOCTb K COYYBCTBUIO U
conepe>xnBaHuio;

- COUMaANbHbIX HAaBbIKOB, BKJ1IOYaOLWMX
CNocobHOCTb BbICTPanMBaTb OTHOLLEHUS
C ApyruMmu ntoabmun, 3aboTnTbLCS,
MPOABNATbL UHTEPEC N pa3pellaTb
KOHMINKTbI

- FTOTOBHOCTb K CaMOpa3BUTUIO,
CaMOCTOATENIbHOCTU U
caMmoonpeneneHmio;

-OB/lafeHMe HaBblkaMun y4yebHo-
nccnenoBaTeNnbCKOW, MPOEKTHON U
coumnanbHOM AesATeNbHOCTY;
OBnapeHue yHuBepcasibHbIMU
KOMMYHUKATUBHbIMMU O0,EeACTBUAMM:
0) coBMecTHaA neATeNIbHOCTb:

- MOHMMAaTb M NCMOJIb30BaTb
npenmyLliectea KOMaHaHON U
NHOMBUAYaIbHOW paboThl;

- NIPUHNMATb LEesIN COBMECTHOWN
neaTenbHOCTU, OPraHN30BbIBaATb U
KOOPAMHNPOBATb AENCTBMSA NO ee
OOCTUXKEHMNIO: COCTaBNATb NJaH
ANEeNCTBUN, pacnpenensaTb Poan C y4eToM
MHEHUWN Y4aCTHUKOB 0bCyXaaTb
pe3ynbTaTbl COBMECTHOWN paboThl;

- KOOPANHUPOBATb U BbINONHATL paboTy B
YyCJ/IOBUSAX peasibHOro, BUPTYasibHOro n
KOMOMHNPOBAHHOIO B3aUMOLENCTBUS;

- oBJlageTb yMeHuaMn pabotaThb B
rpynne C BbIMOJIHEHNEM Pa3INYHbIX
coumasnbHbIX POJiei, NIaHMPOBATb
paboTy rpynnbl, paunoHanbHO
pacnpenenaTb AeATesbHOCTb B
HeCTaHOAPTHbIX CUTYaUNaX, afeKBaTHO
OLleHMBaTb BKJa[ Ka)Xaoro 13
YYaCTHUKOB Fpyrmnbl B pelleHne
paccMaTpuBaemMon npobremsl
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OK 05. OcywiectBnsaThb
YCTHYIO U MUCbMEHHYI0
KOMMYHMUKaLMUIO HA
rocynapcTBeHHOM fi3blKe
Poccuinckon depepaumm c
y4eToM 0ocoOeHHOoCTeH
COLMAJIbHOIO U KYJIbTYPHOIO
KOHTEeKCTa

- OCYLLEeCTBAATb MO3UTUBHOE
CTpaTernyeckoe noBeaeHme B pasindHbIX
CUTYaUUSAX, NPOABNATb TBOPYECTBO U
BoobpakeHune, bbiTb UHNLUMNATUBHbBIM
OBnageHue yHuBepCaJZibHbIMU
perynaTuBHbIMU OAEUCTBUAMMU:

r) NPUHATHUE ceba n apyrux nioaeun:

- MPUHUMATb MOTUBbI N APryMeHTbI
APYrux Nioaen npun aHaanse pesysbTaToB
NeATeNbHOCTU;

- MPM3HaBaTb CBOE NpPaBO 1 NMPaBO APYrux
Noaen Ha ownbku;

- pa3BmBaTb CNOCOOHOCTbL MOHMMATb
MUP C MO3NLMN OPYroro 4esnoBeka

B obnacTtu acteTnyeckoro
BOCNUTAHUA:

- 3CTeTUYeCcKoe OTHOLUEHNE K MUpY,
BKJIt0Yas 3CTETUKY ObiTa, Hay4YHOro un
TEeXHNYEeCKOoro TBoOp4YecTBa, cnopTa, Tpyaa
1N obLeCcTBEHHbIX OTHOLLEHUI;

- cnocobHOCTb BOCMPUHMMATbL Pa3inyHble
BUAbl NCKYCCTBA, TPAAMLIMN N TBOPYECTBO
CBOEro n Apyrmx Hapoaos, OLyLaTb
SMOLIMOHa/IbHOEe BO3OEeNCTBME NCKYCCTBA;
- y6eXX4eHHOCTb B 3HA4YUMOCTUK ANs
JINYHOCTKU 1N obLlecTBa oTe4YeCTBEHHOro ”
MUPOBOIr0 NCKYCCTBA, 3THUYECKMX
KYJIbTYPHbIX TPAAULNA N HAPOOHOIroO
TBOPYECTBa;

- FOTOBHOCTb K CaMOBbIPa>KeHUto B
pPa3HbIX BUAAX UCKYCCTBA, CTPEMJIEHME
NPOSIB/ISAITb KAYeCTBa TBOPYECKOWN

- chopMUpoOBaTb YMEHUSA pacrno3HaBaTb
dunsnydeckme asneHUsa (Npoueccol) u
0OBbACHATb X HA OCHOBE N3Yy4YEeHHbIX
3aKOHOB: paBHOMepHoOEe 1"
PaBHOYCKOPEHHOE NPAMOJIMHENHOE
OBMXeHne, ceobogHoe nageHue Ten,
OBV>XEeHMe Mo OKPYXXHOCTU, NHepuuns,
B3amMmoaencTeume ten, konebatenbHoe
OBWXEeHNe, pe3oHaHC, BOJIHOBOE
aBuxeHune; andpdysns, bpoyHoBCKoe
OBU>XXEHMe, CTPOEHNE XNOKOCTEN U
TBEPAbIX TeN, N3MeHeHne obbema Ten
rnpwn HarpeBaHUM (oxsakaeHuu),
TernsioBoe paBHOBecCKe, UcrapeHue,
KOHOeHcauus, nnasaeHue,
KpuUcTannamsauuns, KNneHne, Bla>KHoCTb
BO34yXa, CBA3b CpegHEN KUHETUYECKON
SHEpPrmnmn TenJI0BOro ABNXEHNS
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OK 07. CopeuncrBoBaThb
COXpPaHEHMUIO OKpYy>KaloLLen
cpeabl,
pecypcocbepexxeHuio,
NPUMEHATb 3HaHUA 00
M3MEHEeHUMU KJIMMaTa,
NPUHLUMUNbI Oepe>XXxnmBoro
npousBoacTBa, 3P (peKTUBHO
OEeNUCTBOBaTb B
Yype3Bbl4aWHbIX CUTYaALUAX

JINYHOCTW;
OBnapeHue yHuBepcasibHbIMU
KOMMYHUKATUBHbIMU OEUCTBUAMM:

a) obwieHume:

- OCYLLLEeCTB/IATb KOMMYHUKaL NN BO BCEX
chepax XU3HK;

- pacno3HaBaTb HeBepbasibHbie CpeacTBa
obuieHuns, NoHMMaTb 3Ha4YeHne
CouMabHbIX 3HAKOB, pacrno3HaBaTb
NPeanoCbIIKN KOHPJIMKTHBLIX CUTYaL Ui 1
CMAr4aTb KOHMINKTI;

- Pa3BEPHYTO U JIOTNYHO N3naraTb CBOO
TOYKY 3PEHUNNA C NCNO0JIb30BAHNEM
S13bIKOBbIX CPEACTB

B obnacTm 3Konorn4eckoro
BOCNMUTAHMUA:

- COPMUPOBAHHOCTb 3KOJIOMrNYECKON
KYNbTYpPbl, MOHUMaHNE BANAHUSA
CoLMasIbHO-3KOHOMMYECKNX NPOLLEeCCOB Ha
COCTOSAHWE NPUPOLAHON U COLMANLHOWN
cpeabl, 0Co3HaHMe rnobasnbHOro
XapaKTepa 3Kosiornyeckmx npobnew;

- NJIAHUPOBAHME M OCYyLLEeCTBNIEHMNE
OENCTBUIN B OKPY>XaloLen cpene Ha
OCHOBE 3HaHUA Lenen yCTon4mBoro
pPa3BUTUSA YeNoBEe4YeCTBa;

aKTUBHOE HernpusaTue OencTsun,
NPUHOCALLMX Bpen OKpYy>XatoLwen cpene;

Monekyn c abcontoTHOM TeMnepaTypon,
MoBbILLEHNE OaB/IEHMA ra3a npu ero
HarpeBaHMM B 3aKpPbITOM cocyae, CBSA3b
MeXxay napameTpamMy COCTOSAHUSA rasa B
n3onpoueccax; aneKTpmnsaumsa Ten,
B3aMMOOenCcTBME 3apsaoB, HarpeBaHue
NMPoOBOAHMKA C TOKOM, B3auMmoaencreme
MarHuUTOB, 3JIEKTPOMAarHUTHasA
WHOYKUNS, OeNCTBME MAarHUTHOMO Nos
Ha NPOBOAHMK C TOKOM N ABUXKYLLNACS
3apsan, 3/IeKTPOMarHUTHbIe KosiebaHus
N BOJIHbI, NPAMOJINHENHOE
pacnpocTpaHeHne cBeTa, OTpa>keHue,
npesomMsieHne, HTepdepeHyns,
angpakumsa n nonspmsauns ceeTa,
ancnepcus ceeTa; POTOINEKTPUYECKNIA
3(h(peKT, CBeTOBOE AaBJsieHue,
BO3HWKHOBEHME NINHENYATOro CreKkTpa
aToMa Bogopoaa, eCTeCTBEHHas U
NCKYCCTBEHHAA PagNOaKTUBHOCTb

- chopMMpPoOBaTb YMEHUSA NPUMEHSATb
MoJsly4eHHbIe 3HaHUSA 1A 06 bACHEHNS
YCJIOBUW NMPOTEKAHUSA (PU3NYECKUX
ABNIEHUI B Npupoae n Ansa NnpuHATUS
NMPakTNYeCKUX peLueHnin B
noBCeOHEBHOWM XXN3HW AN
obecnevyeHunsa 6e3onacHOCTU Npwu
obpalleHnmn ¢ beiToBbIMU Npnbopamn n
TEXHUYECKUMUN YCTPONCTBaMU,
COXPaHEeHNS 340pOBbA N cobnoaeHns
HOPM 3KOJIOFMYECKOro rnoseneHuns B
OKpYy>KatLlen cpene; NnoHUMMaHue
Heob6xoAMMOCTU NPUMEHEHUSA
OOCTVXXKEHUN (PU3NKKU N TEXHOIOM NI
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- YMEHMe nporHo3npoBaThb ONa paunoHanbHOro
HebnaronpuaTHLIE SKOJIOrN4yeckme npMpPoaonosib30BaHUSA
nocneacTemsa npeanpuHMMaeMblx

NencTBuin, NpenoTepaLlaTh UX;

- pacluMpeHne onbiTa 4eATeNbHOCTH

3KO0JIOrMYEeCKOM HamnpaB/IEHHOCTM;

- OBJlafileHNne HaBblkaMK y4ebHo-

nccnenoBaTeNIbCKOM, MPOEKTHON K

couManibHON OesATeNIbHOCTHN

MnkK-...

3 MK yka3biBatoTcs B cooTBeTCcTBUM ¢ ®ITOC CIMO peannsyemoit npodeccnm / cneumanbHoOCTy
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2. CTpyKTypa U coaep>XaHue
obLweobpasoBaTesibLHON AUCLMUNJIUHDI

2.1 O6beM pucumMnianHbl U BUAbI y4eOHon paboTbl

Bup yyebHomn O6bem
padoThbi B Yacax
O6beMm obpasoBaTesibHOMN 180
nporpamMMmbl AUCLUMNIIUHDI
1. OcHOBHOe coaep>XaHue 92
BT.M.:
TeopeTuyeckoe oby4veHune 70
nabopaTopHble 3aHATUSA 10
KOHTPOJIbHblE paboThbl 12
2. NMNpodeccuoHanbHO- 88
OpPUEeHTUPOBaHHOE cogep)XaHue
BT.Y.:
TeopeTuyeckoe oby4vyeHune 64
nabopaTopHble 3aHATUSA 24

NMpoMeXyToyHana aTrecTaums
(3k3amMeH)
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2.2. TeMaTU4YeCKUM NJIAH U copep>XaHue AUCUUNJINHbI «PUu3ukKa»

HauMeHoOBaHue Copep>xaHue yyebHoro matepmana, nabopaTtopHbie u 06 dopMUupyemMblie
pa3nenos U TeM npakTuyeckue pabortbl, MHAMBUAYAJNbHbIN M-be obwme m
NPoeKT (ec/sin npenycMOTPEHbI) Yyacos npodeccuoHan
bHble
KOMMNeTeHL,
um
1 2 3 4

BBepneHue. Copep>xaHue y4yebHOro matepuana: 2 OK 03

dusuka m dusnka — pyHOaMeHTasibHaa Hayka o npupoae. EctecTBeHHO-Hay4HbIN OK 05
MeToAbl MeTo[ MO3HaHWUsA, €ero BO3MOXXHOCTM W rpaHuuUbl MPUMEHUMOCTN.
Hay4HoOro IKCNepnuMeHT n Teopua B npouecce MoO3HaHUA  Npupoabl.
no3HaHwuA MopenuposaHne  (pusanyHeckux  ABAEHMW U rpoueccoB.  Posb
3KCNepuMeHTa 1 Teopuun B npouecce nosHaHusa npupoabl. dPunsnyeckas
BeJINYMNHA. dunsunyeckme 3aKOHbI. paHnLbI NPUMEHUMOCTM
dpuU3nMYEeCKMX 3akKoHOB U Teopun. MpuHunn cooTBeTCTBUA. MOHATME O
dum3nyeckon KapTuHe Mupa. [lorpelwHoCTn u3MepeHun OU3nNYeCcKnx
Be/IMYNH. 3HayeHue pu3nKn npu ocsoeHun npocgeccnn CIrO u

cneumanbHocten Cro*

Paspen 1. MexaHuKa 12(4/- OK 01

)3 OK 02

Tema 1.1 | Copep>xaHue y4yebHoro matepuana: 2 OK 04

* Mpoc¢heccMoHaIbLHO OPUEHTUPOBAHHbBIE 3JIEMEHTbl COAEeP)XaHUs BblAes1eHbl KYypCUBOM
> B ckobKax yKa3aHO KOJINYeCTBO YacoB, BblAEJIEHHbIX Ha peaan3aLmnio npogpeccnoHasbHo OpUeHTUPOBAHHOIrO coaep)XaHns (TeopeTnieckme
3aHaTusi/nabopaTtopHbie paboThbl)
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OCHOBBbI
KMHEeMAaTUKHu

MexaHn4yeckoe pOBu>XXeHMe U ero Buabl. MaTepunanbHaa ToOYKa.
CkanspHblie ] BEeKTOpPHbIe ¢punsnyeckne BeJINYUHBbI.
OTHOCUTENBHOCTb MexaHU4Yeckoro AsumxeHuma. Cucrtema OTCYeTa.
MpuHUMN oTHoCUTenbHOCTU [anunes. Criocobbl ONMMCaAHUA ABUMXKEHMUS.
TpaekTopusa. T[lyTb. [lepemeweHne. PaBHOMepHOE MPAMOJSIMHENHOE
nBmxeHune. CKOpoCTb. YpaBHeHUe ABUXXeHUA. MrHoBeHHasa W cpenHsas
CKOpOCTU. YckopeHue. [IpAMOSIMHENHOE [OBUXEHUE C MNOCTOAHHbIM
ycKopeHueMm. [BuKeHme C MNoCTOSAHHbIM yckopeHnem cBobogHOro
nageHns. PaBHOMepHOe [OBMXXEHMEe TOYKM MO OKPYXHOCTW, YyrsoBasd
CKOpPOCTb. LleHTpocTpemuntenbHoe yckopeHmne. KnHemaTtunka abcontoTHO
TBEpPAOro tena

Tema 1.2
OCHOBBI
AVUHAMUKM

Copep>xaHue yyebHoro matepuana:

OcHoBHasa 3apayva AguHaMmukn. Cuna. Macca. 3aKOHbl MeXaHWKU
HbotoToHa. Cunbl B npupoge. Cuna TSKeCTU U cuia BCEMUPHOro
TArOTEHMA. 3aKOH BCEMUPHOro TAroteHusa. [llepBass KocCcMmyeckas
CKOpOCTb. [IBM>XeHue niaHeT n Mmasnbix Ten ConHe4yHon cucrtemsol. Bec.
HesecoMoCTb. Cunbl ynpyroctn. Cusabl TpeHus

Tema 1.3
3aKOHbI
COXpaHeHus B
MeXaHukKe

Copep>xaHue yyebHOro marepmana:

NWmnynec Tena. WMNynabC cCuibl. 3aKOH COXpaHeHus MMnysbCa.
PeakTnBHOe [OBUXeHne. MexaHn4eckas pabota M MOLUHOCTb.
KuHeTtnyeckas >Heprus. [loteHunanbHass >SHeprusa. 3aKoH
COXpaHeH!Us1 MexaHUn4YecKoM 3Hepruu. PaboTa Cuibl TAXXKECTN U CUbI
yApyrocTu. KoHcepBaTuBHble  cuibl. MpuMeHeHWe  3aKOHOB
coxXpaHeHHusa. lICnonb30BaHME 3aKOHOB MexaHuKM ans obbsaAcHeHus
OBVMKEHNA  HebeCHbIXx Ten u  4na  pa3BUTUa  KOCMUYECKUX
nccnenoBaHMm, rpaHuubl MPUMEHMMOCTU  KJACCUYECKOW MEXaHUKN.
MNMpakTnyeckoe npuMeHeHue punsnyecknx 3HaHNN B
noscenHeBHON )KU3HMH ans MCNOJIb30BaHUA npocCThIX
MexaHU3MOB, MHCTPYMEHTOB, TPAHCMNOPTHbIX CPEencCTB

OK 05
OK 07
NK...°

PeweHune 3apay4 ¢ npogheccuoHanibHONW HanpaB/IeHHOCThIO Mo pa3geny «MexaHuka»

2

Paszpen 2. MonekynsipHasa ¢opusmka u TepMoaguHaMMKa

34

OK 01

5 OTpakaeTcs K, aneMeHT KOTopoi hopMUpyeTca NpuKaagHbiM MoayneM (NpodeccroHabHO-0PUEHTUPOBAHHBIM COAEPXXaHNEM) B COOTBETCTBUM
c ®IrOC peanmsyemon npodeccuu/cneumnansHoctr CMNO
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(12/4)

Tema 2.1 Copep>xaHue yyeOHOro martepmana: 6
OCHOBBbI OCHOBHbIe MOJNIOXKEHUSA MOJIEKYJIAPHO-KUHETNYECKON Teopuun. Pasmepsl
MOJIEKYJIAPHO | 1 Macca MOJieKyJ1 U1 aTOMOB. bpoyHoBCKoe aBuxeHue. Cunbl U SHepPruns
- KNHETUYECKOM | MeXXMOJIEKYIApHOro  B3aummogencTems. CTpoeHne ra3o0006pasHbIX,
Teopum XNUOKUX U TBepAabiXx Ten. NoeanbHbin ra3. LasneHune rasa. OCHoBHoOe
ypaBHEHME MONEKYJIAPHO-KMHETNYECKON Teopun ra3oB. TemnepaTypa U
ee nsmepeHune. ABCONIOTHbLIN HyNb TeMMepaTypbl. TepMognHaMn4ecKas
WwKana TeMmnepaTypbl. TemnepaTtypa 3Be3. CKOpOCTU ABUMXXEHUSA
MOJIEKYJZT U WX WU3MepeHue. YpaBHeHHe COCTOSAHMA wnaeasibHOro
rasza. W3onpoueccbl U ux rpapukn. rasosenie 3akoHbl. MonsapHas
rasoBasi NOCTOsIHHas
PeweHune 3apa4 ¢ npogpecCMoHasIbHON HanpaB/1€HHOCTbIO 2
JlabopaTopHble 3aHATUA: 2
JlabopaTopHas pabota Nel. I3y4eHne oAHOro n3 N3onpoLeccos
Tema 2.2 Copep>xaHue y4yeOHOro martepumana: 6
OCHOBbI BHYTpeHHAS 3Heprmsa cuctembl. BHYTpeHHAS 3Heprua uaeasbHOro
TepMOAMHAMUKM | ra3a. Pabora u Tennora Kak ¢opMbl nepepnaym >SHEPrum.
TennoeMKoOCTb. YAesbHass TenjaoeMKoOCTb. Konn4yecTBo TenJoThl.
YpaBHeHne TennoBoro banaHca. lepBoe Ha4vyano TepPMOAUHAMUKN.
AgnabaTHbIn npouecc. BTopoe Hayvano TepMoaAMHaMukwu. MpuHUMR
OeUCTBUA TensioBoM MalwuHbl. TennoBbie gBuratenun. KO
TensioBoro asurartens. XosoaunsbHble MalwnHbl. OXpaHa npupoabl
PeweHune 3apay4 c npogpeccMoHasbHON HanpPaB/1€HHOCTbIO 2
Tema 2.3 Copep>xaHue y4yebHOoro marepuana: 8
ArperaTHble NWcnapeHne v KoHAOeHcauusa. HacbIWeHHbLIW nap W ero CBOWCTBA.
COCTOSIHMA AbBCONIOTHasAs m OTHOCHUTEIbHasA BJIa>XXHOCTb Bo3ayxa. [pubopbl ans
BellecTtBa u onpegesneHns BNaXXHOCTU Bo3ayXa. To4ka pocbl. KuneHue. 3aBNCMMOCTb
¢ a3oBble TeMnepaTypbl KWUNEeHUS OT paBneHud. KputTudeckoe COCTOAHME
nepexopnbl BewecTBa. lMeperpeTbii nap M ero MCNosb3oBaHNe B TEeXHHUKe.

XapaKTeEPUCTUKA XXUAOKOro COCTOSAHUS BellecTBa. [TOBEPXHOCTHbIA CJ0M
XXUOKOCTU. DHepruss MNOBEPXHOCTHOro csiol. BAMKHUIA  nopanok.

OK 02
OK 03
OK 04
OK 05
OK 07
MK ...
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lNMoBepxHOoCTHOe HaTs>XeHue. CMayuBaHHue. SIBJIeHUss Ha rpaHuue
XXNLOKOCTHU c TBepAbIM TeJIoM. KannnnspHble ABNIEHUS.
XapakTepucTnka TBEPAOro COCTOSAHUSA BewecTBa. Kpuctannmyeckme u
aMmopgHble Tena. Ynpyrme CcBOMCTBa TBepAbix Ten. 3akoH [yka.
MexaHun4yeckmne cCBOWNCTBa TBepAbix Ten. lnactumyeckas (ocTaTo4Has)
nedopmaunsa. TensoBsoe pacluMpeHne TBepabiX TeJ U XUOKOCTEM.
Kos¢gppmumeHT JIMHEeHUHoro pacLiupeHus. Kos¢gppuuneHT
Ob6BbEMHOro pacwmpeHmsa. Y4YeT paclwMpeHUss B TEexXHHUKe.
MNMnasneHne. YpenbHas Teninaora nnaaBJIeHUA. Kpuctannmsauus.
lNMpakTnyeckoe npuMeHeHUe B NOBCeA4HEBHOMU )XU3HN (PU3NYECKUX
3HaHUMU O CBOUCTBaX ra3oB, XXUAKOCTEU U TBepabIX Tes

PewieHne 3aga4 ¢ npopecCHoHasIbHOU HanpaB/1€eHHOCTbIO 2
JlJabopaTopHbIe 3aHATUSA:
JlabopaTopHasa pabora Ne2 OnpeneseHne BAa>XHOCTHU BO3AyXa. 2
JlabopaTtopHasa pabora Ne¢3 OnpegeneHune Ko3gpumumneHTa 2
NMOBEepPXHOCTHOIO HaTS)KEHUS XUAKOCTH
KoHTponbHaa pabora Nel «MonekynsipHas dusnka n 2
TepMoANHaAMUNKa»
Paspnen 3. dneKkrpoauHaMMKa 74 OK 01
(34/18) OK 02
Tema 3.1 Copep>xaHue y4yeOHOro marepumana: 10 OK 03
dNeKTpUvyeckoe | IseKTpuyeckme 3apapfbl. DNEeMEeHTapHbIA 3N1eKTPUYeCckKun 3apag. OK 04
none 3akoH coxpaHeHumsa 3apapa. 3akoH KyJsioHa. DnekTpuyeckas OK 05
MOCTOSIHHaA. 2NeKTpuyeckoe none. Hanps)XeHHOCTb 3N1eKTPU4eCcKoro ﬁ:é 07

nons. MpunHUMN cynepno3vnunmn rnosen. lNMpoBoaHNUKN B
3J/1IeKTpu4yeckoM nose. AUNI31eKTPUKU B 3SJIeKTpUYEeCKOM rMoJe.
Monspunsauna Auns3neKTpumkoB. PaboTa CuN 31eKTPOCTaTUY4ECKOro
nona. [loTteHuman. Pa3HOCTb noTeHuunasnos. CBA3b MeXAy
Hanps>KeHHOCTbIO U pPa3HOCTbIO MNOTEHLMNUaJIOB 3J/1IeKTpNU4ecKoro
nons. S/1eKTPOEeMKOCTb. EnnHnubl 3J/1IeKTPOEeMKOCTH.
KounpeHcatopbl. CoemunHeHMe KoOHOeHcaTtopoB B barapeio.

3Heprm1 3aPAXXEHHOro KOHOeHcaTtopa. 3Hepr|/|$| SNEKTPUNHECKOIO
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nond. puMeHeHne KOHAEHCaToOpPoOB

PeweHune 3ana4 c npogpeccnoHasibHOU HanpaBJ1€eHHOCTbIO

JlJabopaTopHbIe 3aHATUSA:
JlabopaTtopHasa paborta Ned. OnpegeneHne 3/1eKTPUYeCKOn
€MKOCTH KOHAeHcaTtopoB

Tema 3.2
3aKOHbI
NOCTOAHHOIo
TOKa

Copep>xaHue y4yebHOro matepuana:

Ycnosusa, Heobxoaumbie AON8  BO3HWUKHOBEHUS U NOAAEP>KaHMUSA
3/1IeKTpuYecKoro Toka. Cuna Toka U NJOTHOCTb TOKa. 3aKkoH OmMa ans
y4YacTka uenu. 3aBUCUMOCTb 3JIEKTPUYE€CKOro ConpoTUBJIEHUA OT
MaTtepmana, AJMHbI M Iowagu nonepeYyHoro ceYeHus
npoBoAHUKA. 3aBUCHUMOCTb 3JIEKTPUYECKOro CoOrnpoTUBJI€HNs
npoBOAHMKOB OT TeMnepaTtypbl. TeMnepaTypHbIi Ko3(pUuuneHT
conporuBneHns. CBepxnpoBOAMMOCTb. Pabora M MOLHOCTbH
NoCTossHHOro Toka. TensoBoe AJeNCTBue TOKa. 3aKoH O xkoynsa—
JleHua. neKkTpoAaBMXyLias CHJla UCTOYHUKa TokKa. 3akoH Oma
AN MNOJIHOU uenun. 3neKTpumyeckume uenum. [MapannenbHoe wm
nocnenpoBaresibHOe coegmMHeHue npoBOAHUKOB. 3aKOHbI
Kupxrogpa ansa ysna. CoeanHeHne UCTOYHUKOB 3J1€KTPUYECKOH
dHeprumn B batapero

10

PewweHue 3ama4 c npogheccmoHanbHONW HanpPaB/€HHOCTbIO

JlabopaTopHble 3aHATUSA:

JlabopaTtopHasa pabota Ne5 OnpegeneHme ygaesabHOro
ConpoTUBJIEHUs NPOBOAHUKA.

JlabopaTtopHasa pabora Ne6 OnpenpesneHne TepMmu4ecKoro
KoscgppuumneHTta conpoTrnBieHns Menn.

JlabopaTtopHasa pabota Ne7 UsmepeHune 31C u BHyTpeHHero
COMNpPOTHUBJIEHUSI ICTOYHUKA TOKa.

JlabopaTtopHasa pabota Ne8 NU3yyeHne 3aKOHOB
nocsiegoBaTesIbHONro U napannesibHoro coegMHeHum
NpPoBOAHUKOB.

JlabopaTtopHasa paborta Ne9 UccnepgoBaHne 3aBUCUMOCTH

NNNNNN

24



MOLUHOCTH NaMNbl HaAKaJIMBaHUs OT HaNpsi>KeHUs Ha eé
3a>kumax.
JlabopaTtopHasa pabotra Nel0 OnpegneneHune KI[ 3/1eKTPONINTKHN

KoHTponbHasa padoTa Ne2 «3nekTpuyeckoe nose. 3aKoHbl
MOCTOSIHHOI O TOKa»

Tema 3.3
ANeKTpuYecKu
M TOK B
pa3sInYHbIX
cpepax

Copep>xkaHue yyebHoOro matepuana:

DNeKTpU4YeCKnin ToK B MeTaslslaX, B 3JIeKTPosUTax, rasax, B Bakyyme.
S/1eKTpPOoJIn3. 3aKkoH 3J1IeKTposinsa dapanes.
S/1eKTPOXUMHUYECKUA DKBHUBaNEHT. Buabl ra3oBbix pa3psanpos.
TepMOaNeKTpoHHasa 3Muccuda. [lnasma. /IeKTPUYEeCKUH TOK B
nonynpoBogHukax. CobcTBeHHasa M nNpuMecHas nNpoBoaMMOCTU. P-n
nepexon. NMMpuMeHeHne nonynpoBoaHUKoB. lMonynpoBoAaHUKOBbIE
npunbopbi

PewweHue 3amay c npogheccmoHanbHONW HaNpPaB/€HHOCTbIO

JlabopaTopHble 3aHATUSA:
JlabopaTtopHas pabota Ne:11 OnpenesneHune 371IeKTPOXUMUYECKOro
3KBMBaJieHTa Mean

Tema 3.4

Copep>xaHue yyebHoro matepuana:

MarHuTtHoe
none

BekTop MHAOYKUUW MArHATHOro nons. Hanps»>XeHHOCTb MarHUTHOro
nons. JenctBMe MarHUTHOrO MOJIA Ha MPSAMOJIMHENHbLIN NPOBOAHUK C
TOKOM. B3anmopencteme TokoB. Cuna Amnepa. NpuMmeHeHne cuibl
AMnepa. MarHuTHbIN NOTOK. PaboTa No nepemeLeHno NPOBOAHNKA C
TOKOM B MarHUTHoM noJse. [encrteMe MarHUTHOro noss Ha
ABvXywmnnca 3apsan. Cuna JlopeHua. NMpumeHeumne cunnbl JlopeHua.
OnpepeneHve yaensHoro 3apsaga. MarHUTHble CBOUCTBa BelLlecTBa.
MarumTHas npoHuuaeMoctb. CosiHe4YHass aKTUBHOCTb U eé BausHue
Ha 3eMt0. MarHuTHble 6ypun

PewweHune 3aga4 c npocpeccmoHasibHON HaNpPaB/1€HHOCTbIO

N

Tema 3.5
dNeKTpoMarH
UTHaA

Copep>xaHue yyebHoro matepuana:

fiBneHne >3/1eKTPOMarHUTHOM MHAYKUMM. [1pasBunno JleHua. 3aKoOH
3/IeKTPOMAarHNTHOW WHAYKUUN. BuxpeBoe >3/1eKTpu4eckoe nmnoJie.

25



MHOYKUUA

21C NMHOYKUNN B OBVKYLLUXCA NMPOBOOHUKAX. SABneHmne
caMonHayKunn. WNHAYKTUBHOCTb. 3SHepruss MarHUTHOro nonas
TOKa.
B3anMOCBSA3b 3/IEKTPUYHECKUX U MArHUTHbLIX MNONEN. DNEeKTPOMarHNTHoe
none

PeweHune 3apay4 ¢ npogpeccuoHasbHON HanpaB/1€HHOCTbIO 2
JlabopaTopHbie 3aHATUA:
JlabopaTtopHasa pabota Nel2 U3y4yeHne ABAEeHNA 2
3/1IeKTPOMarHATHON MHHAYKLUNN
KoHTponbHasa paboTta Ne3 «MarHuTHoe none. D/1eKTpoMarHUTHas MHOYKUNS» 2
Paspen 4. KonebaHus U BOJIHbI 20
(8/2)

Tema 4.1 Copep>xaHue yyeOHOro matepumana: 4 OK 01
MexaHuuyeckn | KonebatenbHoe paBmxeHue. NapmoHmyeckme konebaHmsa. CeoboaHble OK 02
e KonebaHus MexaHun4yeckmne KonebaHus. [MpeBpalieHne 3Hepruun npu OK 04

M BOJIHbI konebatenbHoM ABmXeHun. CBobOAHbIE 3aTyxalowme MexaHuyeckue OK 05

konebaHusa. MaTemMaTMYeCKUn  MaATHUK. TIPY>KMHHbLIN  MASATHUK. OK 07
BbIHY>XAEHHble MexaHn4eckune KonebaHuns. Pe3oHaHC. MK ...
MonepeyHble N NPoAOJIbHbIE BOJIHbI. XapaKTEPUCTUKN BOJIHbI. 3BYKOBbIE
BOJIHbI. YIbTPA3BYK N €ro npuMeHeHne
Tema 4.2 Copep>xaHue y4yebHOro matepuana: 10
dnekTpoMmarH | CBoOogHble 3leKTpoMarHuTHble KonebaHusa. MNMpespalleHne sHeprum B
UTHbIE konebatesnbHOM KOHTYpe. dopmyna ToMcCoOHa. 3aTyxawuwue
KonebaHua u | 3N1eKTPpOMarHUTHbIe konebaHus. eHepaTop He3aTyXalowmx
BOJIHbI 3NeKTPOMArHUTHbIX  KonebaHun.  BbIHy)XXAEHHbIE  3NeKTpuy4eckue

konebaHunsa. lMepeMeHHbIN TOK. lFeHepaTop nepeMeHHOro TOKa.
EMKOCTHOEe M MHOYKTUBHOE COMPOTHUBJIEHUS NepeMeHHOro ToKa.
AKTuBHOE conpoTuBsieHne. 3aKoH OMa Onsa 371IeKTPUYECKON Lenu
nepeMeHHoOro Toka. Pabora M MOLUHOCTb NepeMeHHOro TOKa.
Pe3oHaHC B »3neKTpun4Yyeckon uenun. TpaHcpopmMmaTopbl. Toku
BbICOKOM 4YacToTtbl. [MonyyeHune, nepepmada M pacnpepgersieHme
3/1IeKTPO3HEepPrumn. DJIeKTPOMarHNTHOE nMoJsle KakK ocobbin  BuUA

MaTepun. 3J'IeKTpOMaFHI/ITHbIe BOJIHbl. CBONCTBaA INIEKTPOMArHNUTHbLIX
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BONH. Bubpatop Tepua. OTKpbITbIN KonebaTesnbHbI  KOHTYP.
N306peTeHne paguo A.C. MNMonoBbiM. lMoHATHE 0 paanocssasun. MpuHumn
paaunocssasun. NpnMmeHeHne 31eKTPOMarHUTHbIX BOJIH

PeweHne 3agay ¢ npopeccHoHasIbHON HanpPaBN€HHOCTbIO 2
JlJabopaTopHble 3aHATUSA:
JlabopaTtopHasa pabota Ne13 U3yyeHne pabotbl TpaHcghopMmaTopa 2
KoHTponbHasa paborta Ne 4 «KonebaHnsa n BONHbI» 2
Paspen 5. OnTuka 20
(4/-)
Tema 5.1 Copep>xaHue yyeOHOro matepmana: 4 OK 01
Mpupopa cBeTa | ToY4eYHbIN WUCTOYHUK cBeTa. CKOPOCTb pacnpocTpaHeHUa CBeTa. OK 02
3aKOHbl OTpa)keHunsa wn npesioMmsieHns ceeTa. CoJIHEYHble U JNYHHbIE OK 04
3aTMeHund. lMpuHuun TtonreHca. [MonHoe oTpaxkeHue. JIMH3bI. OK 05
MocTpoeHne wun3obpaxeHns B JMH3ax. dDopmyna TOHKOM JIMH3bI. MK ...
yBennyeHne nuH3bl. na3 Kak onTmyeckasa cuctema. OnTuyveckue
npubopbl. Teneckonsl. Cuna cBera. OCBeLEHHOCTb. 3aKOHbI
OCBeLLEeHHOCTH
PewweHnne 3apgay c npogpeccuoHasibHON HanpaBJIeHHOCTbIO 2
JlabopaTopHble 3aHATUA:
JlabopatopHas paboTa Ne1l4 OnpepeneHmne nokasaTesns NpenomMaeHns 2

CTeKJla
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Tema 5.2
BonHoBbIe
CBOMCTBaA cBeTa

Copep>xaHue yyebHOro marepmana:

NHTepdepeHL s cBeTa. KorepeHTHOCTb CBETOBbIX nyyen.
NHTepdepeHumna B TOHKNX naeHkax. Konbua HeloTOHa. icnonb3oBaHue
NHTepdepeHUunn B HayKe N TexHuke. Oundpakuma ceeta. Oudpakuunsa
Ha Wenu B napannesnbHbiX nyvyax. AndpakyunoHHasa peweTka. [NoHATHe
o0 ronorpadgun. NMongapusayma nonepedHbiX BONH. [lonapunsaumna ceeTa.
BonHOe ny4denpenomseHue. lMonapomabl. Aucnepcmns ceeTa. Buabl
n3nyydyeHnn. Bupabl cnekTpoB. CnekTpbl wucnyckaHuda. CnekTpsbl
nornoweHusa. CnekTpasbHbln aHanus. CrieKTpasibHble KJacCbl 3Be3[.
YneTpaduonetosoe n3nyyeHue. NWHppakpacHoe n3ny4yeHue.
PeHTreHoBCcKMe  ny4u. Nx npupoja n CBOWCTBA. LLkana
3JIEKTPOMArHUTHbIX N3Ny4YEeHUN

JlabopaTopHble 3aHATUA:

JlabopatopHas pabota Nel5 OnpepneneHne AsiHblI CBETOBOW BOJIHbI C
MOMOLLbIO ANPPAKLNOHHOW peLUeTKN.

JlabopaTtopHas pabota Nel6 HabniogeHne CnaoWHONro U IMHENYATOro
CMeKTpoB

KoHTponbHaa pabota Ne 5 «<OnTuka»

Tema 5.3
CneumnanbHasn
Teopus
OTHOCUTEJIbHOCTH

[BM>XKeHne co CKOpOCTblo cBeTa. MNocTynaTbl TEOPUN OTHOCUTENBHOCTHN
N cneacTBus nU3 HUX. MHBapuaHTHOCTb MOAYNst CKOPOCTWU CBETa B
BaKyyMme. dHeprus rnokos. CBsA3b MacChbl U SHEPTrUM CBOOOAHOM YacTULbl.
DNEMEHThI PENATUBUCTCKON ANHAMUKN

N[N

Paszpen 6. KeaHToBasa ¢pm3suka

12
(2/-)

Tema 6.1
KBaHTOBas
onTUukKa

Copep>kaHue yyebHoro matepuana:

KBaHTOBasa runote3a [lMnaHka. Tennosoe um3inydyeHue. KopnyCKynspHO-
BoJIHOBOW pAyanm3M. PoToHbl. [mnoTtesza ne bponnsa o0 BOJSIHOBbIX
cBoncTBax 4Yactuu. CooTHoweHne HeonpepeneHHocTen enseHbepra.
HaBneHune ceBeTa. Xummnyeckoe pencrteme ceeta. OnbiThl N.H. JlebepneBa
n H.N. BaBnnosa. ®otoapgekr. YpaBHeHue 3SUHLITEHWHa A[NA
¢porosrgpekra. BHeLwwHu#n ¢oTosranekTpu4ecKkmnm 3¢ exr.
BHyTpeHHun ¢otosppekT. Tunbl ¢porossneMeHTOB. NMpUMeHeHne
¢porosrpgekrTa

OK 01
OK 02

OK 04
OK 05

OK 07
NnK ...
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Tema 6.2 Copep>xaHue y4yebHoro marepuana: 6
duU3uKa aToMa M | Pa3BuTuMe B3rIs00B Ha CTpoeHune BewecTBa. Mopenn CTpoeHUA
aTOMHOrO fApPa | 3ToMHOro A4pa. 3aKOHOMEPHOCTU B ATOMHbIX CMeKTpax BOAOPOAA.
AdoepHada wMogenbs artoMa. OnbiTel 3. Pe3sepcdopoa. Mogeno aToma
Bogoposa no H.bopy. KsaHTOBble nocTtynatel bopa. Jlasepsl.
PaanoakTuUBHOCTSL. 3aKOoH pagnoaKTUBHOIO pacnaga.
PagnoakTuBHble npespaweHnsa. Cnocobbl HabnwgeHUs N perncrTpaumm
3apsAXKEeHHbIX 4YacTtuu. IdpdekTt BaBunosa - YepeHkoBa. CTpoeHune
aTOMHOro sagpa. [HedekT MaccCbl, 3Heprma CBA3M U YCTOWYUBOCTb
AaTOMHbIX a4ep. fdAoepHble peakuun. sSpepHaa  SHepreTuka.
JHepreTnyecknmn BbIXO[, A0epPHbIX peakuun. UcCKyccTBeHHasd
pagnoaKTMBHOCTbL. [leneHne Tsaxenbix apep. LUenHaa apepHas
peakumsa. Ynpasnsemasa UenHas peakuusa. SAOepHbid  peakTop.
TepmosaaepHbin CUHTE3. DHeprusa 3Be3q. lNonyyvyeHne paanoaKTUBHbLIX
M30TOMoOB W nx rnpuMmeHeHue. Bbuonornyeckoe nencrTeune
pPaANo0aKTUBHLIX U3NYYEHUW. DJIeMeHTapHble YaCcTuLbl
KoHTponbHaa paborta Ne 6 «<KBaHTOBasA pusnka» 2
Paspen 7. CtpoeHue BceneHHon 6
Tema 7.1 Copep>xaHue y4yeOHOro martepmana: 2 OK 01
CTpoeHue ConiHeYHaqa cucTeMa: NAaHeTbl U Manble Tena, cmctema 3emna—JIyHa OK 02
ConHeYHon OK 03
CUCTEeMbI OK 04
Tema 7.2 Copep>xaHue y4ebHOro matepmana: 2 OK 05
BosoUMA CTtpoeHue n aponoumna ConHua v 38é€3a. Knaccndpumkaunma 3s€sn. 3BE34bl OK 07
BceneHHon N UCTOYHUKMN NX SHEPTUMN.
FanakTuka. CoBpeMeHHble npeacTaB/ieHNa 0 CTPOEHUN U SBOJTIOLUN
BceneHHoOM
JlJabopaTopHbIe 3aHATUSA:
JlabopaTopHas pabota Ne1l7. N3y4eHne KapTbl 3B€34HOM0 Heba 2
MpomMe)XyToYyHas aTTecTauma: SK3amMeH
Bcero: 180
o Ka)K,ﬂOVI TeMe OrnuncbiBaeTcsa cogep>xaHume yqe6Horo marepunasia (B ANngakKTnd4eckunx e,ql/IHl/ILlaX), HannMeHOBaHUA

Heobxoanmbix 1abopaTopHbIX, MPaKTUYECKNUX U MHbIX 3aHATUI. ObbeM 4YacoB onpeaensaeTcs no Kaxaov no3vumm ctoabua 3.
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*[IpogheccrnoHaIbHO-OPUEHTUPOBAHHOE COAEPXKaHNE MOXKET ObiTb pacnpenesieHo rno pasgesnamMm (Temam) wian CKOHUEHTPUPOBAHO B
pa3aene lNpukaagHow MoayJsib
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3. YcnoBusa peasimsaumv nporpamMmmbil
obuieobpasoBaTesLHON AUCLUMNJINHDI

3.1. TpeboBaHMA K MUHUMAJZIBHOMY MaTepMaJibHO-
TexXxHu4ecKkomy obecnevyeHmio Peanusauuma nporpamMmmbl
AUCLUUMNJIMHDbI TPebyeT Hannumsa yuyebHoro kabmHera pusukm.

Ob6opynoBaHue yyebHoro kabuHeTa:

LincbpoBasa nabopatopus no pusnke ansa yvynTtens;
Lincbposasa nabopatopus no pusmke ong y4eHuKa;
Becbl TexHn4Yeckume c pasHoBecamuy;

. KomnnektT paona nabopaToOpHOro npakTUKyMa no
OMTUKE;

5. KoMmnnekT pnna nabopaToOpHOro npakTUKyma Mo
MexaHuke;

6. KomnnekT pana nabopaTopHOro npakTuUKyma no
MOJIEKYNIAPHON (PU3NKE N TEPMOLANHAMUKN;

7. KoMmnnekT pnna nabopaToOpHOro npakTUKyma Mo
3/1IeKTpUYecTBY (C reHepaTopomMm);

8. KomnnekT ans n3y4yeHuda BO30OHOBNSEMbIX
MCTOYHUKOB 3HEpPrmm (CoSIHEYHON, BETPOBOW SHEPruu,
6no-, MexaHNn4eCcKomn n TepMOo3JIeKTPN4eCKomn
SHEpPreTuKkn);

9. AmMmnepmeTp NnabopaTopHbLIN;

10. BonbTMeTp nabopaTopHbIN;

11. KoniopumeTp ¢ HAbopoM KasiopuMeTpuydeckux Ten;
12. TepmomeTp nabopaTopHbIN;

13. KomnnekT pna  uU3y4YeHUa OCHOB  MexaHWKWU,
MHEBMATUKN N BO30OHOBISEMbIX UCTOYHUKOB SHEPrUN;
14. bapomMmeTp-aHepounn;

15. B/IOK NUTaHUA peryampyemMbiin;

16. Beb-kamepa Ha NOABUXXHOM LUTATUBE;

17. Buoeokamepa nana paboTel C  oONTUYECKUMMU
npmnbopamu;

18. N'eHepaTOp 3BYKOBOW;

19. TurpomeTp (NCcnxpomeTp);

20. 'py3 HabOpPHbIX;

21. JnHamMoMeTp OEMOHCTPALUMNOHHbIW;

22. KoMmnnekT nocynabl O0EMOHCTpPaLMOHHON C
MPUHaLNEeXXHOCTAMMU;

23. MaHOMETpP XNOKOCTHON OEMOHCTPALUOHHLIN;
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24. MeTp 0EMOHCTPaALMNOHHbIN;
25. MnkKpockon AeMOHCTpPaLNOHHbIN;

26. Hacoc BakyyMHbIn KOMOBCKOrO;
27. CTONMK NOABEMHbIN;

28. WTaTmne 4eMOHCTPaLUNOHHBIN (DU3NYECKUN;

29. DNeKTpPonanTKa;

30. Habop AOEMOHCTPAUMOHHBLIN MO MexXaHU4YeCcKum
ABJIEHUSAM;

31. Habop NEMOHCTPALVOHHbIN no OVNHaMuKe
BpallaTesibHOro ABMXXEHUS;

32. Habop [OEMOHCTPAUMOHHBLIN MO MeXaHU4YeCKum
KonebaHnam;

33. Habop neMOHCTPaLUMNOHHbIN BOTHOBbLIX SBJIEHUN;

34. Bepepko Apxumena;

35. MaaTHukK Makceenna;

36. Habop Ten paBHoro ob6vema;

37. Habop Ten paBHOW Macchl;

38. Mpubop Onad  OeMOHCTpauum  aTMochepHoro
naB/ieHuns;

39. MNMpu3Ma, HaKJIOHAKLWAACA C OTBECOM;

40. Pbl4ar 4eMoHCTPaLNOHHbIW;

41. Cocyabl coobuwatoumecs;

42. CTakaH OT/IMBHON OEMOHCTPALUOHHbIN;

43. Tpybka HblOTOHa;

44. lWap lNackang;

45. Habop AEeMOHCTpPaUUOHHBLIA NO MOJIEKYNSAPHON
dbrn3nkKe n TennoBbiM ABJIEHUAM;

46. Habop AeMOHCTpPaLMOHHbLIA MO Fa30BbIM 3aKOHaM;
47. Habop Kanunnsapos;

48. Tpybka Oona  OeMoOHCTpauuun KOHBEKL NN B
XUNOKOCTU;

49. UnnuHppbl CBUHLLOBbIE CO CTPYroMm;

50. Wap c KosnbuomM;

51. BbICOKOBOJIbTHbIN NCTOYHUK;

52. NeHepaTop BaH-ge-Ipaada;

53. Jo3umeTp;

54. KaMepTOHbl Ha pe30HaHCHbIX ALLUKaX;

55. KomniekT npunbopoB ©N TMpUHAONEXHOCTeNn AOns
ANEeMOHCTpaLUUM CBOUCTB 3/IEKTPOMArHUTHbLIX BOJIH;

56. KomnnekT npubopoB A9 M3YyHEeHUA MNPUHLWMOB
paguornpuemMa n paguornepenayu;

57. KoMnsieKT NpoBOAOB;

58. MarHmnT ayroobpa3sHbii;
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59. MarHuT NoJI0COBON AEMOHCTPaALMNOHHbIN;
60. MawwnHa a3neKTpohpopHas;

61. MadATHNK 3N1eKTPOCTaTUYECKNN;
62. Habop no n3yyYyeHuo MarHUTHOro nonsa 3emMnu;

63. Habop OEeMOHCTPAUMOHHbLIA MO MAarHUTHOMY MO0
KOJIbLLEBbIX TOKOB;

64. Habop AeMOHCTpaLNOHHbIN MO NOJYNPOBOAHUKAM;
65. Habop oeMOoHCTpaLNOHHbIN MO NOCTOSAHHOMY TOKY;
66. Habop OEMOHCTPAUMOHHBLIA MO 3NEKTPUYECKOMY
TOKY B BaKyyMe;

67. Habop AeMOHCTpaLNOHHbLIN MO /1IEKTPOANHAMUKE;
68. Habop ona gemMoHCTpauum MarHUTHbIX Mosen;

69. Habop ana oemMoHcTpaunm sNeKTPUYeCcKnux nonen;
70. TpaHcdhopMaTop Y4eOHbIN;

71. lanoyka CTeKNIAHHag;

72. Mano4yka 36oHUTOBAS;

73. Mpubop JleHua;

74. CTpenkn MarHMUTHble Ha WTaTuBax;

75. CynTaH 3N1eKTpoCTaTNYeCKnn;

76. LUTaTnBbl nsonupyruwme;

77. neKTpoMarHnT pa3bopHbIn;

78. Habop AOEeMOHCTpPaUMOHHbLIK MO FEeoMeTPUYEeCcKoun
OMNTUKe;

79. Habop oeMOHCTpPaLMNOHHbIM NO BOJIHOBOW ONTUKE;
80. CneKTpockon ABYXTPYOHbIN;

81l. Habop cnekTpasbHbiX TPybOK C WUCTOYHUKOM
MUTaAHNSA;

82. YcTaHoBKa Oonsa nsydeHumsa potoapdpekTa;

83. Habop  AOEMOHCTpaUWOHHBLIN N0  MNOCTOSIHHOW
[NnaHKa;

84. KoMnnekT HarnsgHblx nocobum Onsg nocTosAHHOro
MCMOJIb30BaHUSA;

85. KoMnnekT nopTpeToB A1 ohopMneHns KabmnHera;
86. KoMNNeKT eMOHCTPaUNOHHbIX y4ebHbIX Tabauu.

Mpn Hann4um Heobxoammoro obopynoBaHMSA 3aHATUSA NO PU3MKe B
HEeKOTOpbIX CJlydasX MOryT TnMpoBOAMUTLCA B MWMEKLWNXCA B
obpa3oBaTesibHOM OpraHM3aunm MacTepckux nnu nabopaTtopusx.

3.2. NMHdopmaumoHHoe obecnevyeHue odyyeHun

1. [Ona peanmsaymnm nporpamMmmbl 6ubnmoTeyHbln  OHA
obpa3oBaTesibHON oOpraHM3aunm [O0/HKEH WMETb MNevyaTHble Wu/unu
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3N1IeKTPOHHbIE o0bpa3oBaTesibHble W  UNHGOPMALUNOHHbLIE pPEeCypChl,
PEKOMEHOOBaHHble AN  WUCNOoNb30BaHUA B  obpa3oBaTesIbHOM
npouecce, He CTapLie NATN NeT C MOMeHTa n3gaHus.

2. PekomeHayeMmble nMedyaTHble WU3daHUA MO peannsayunmn
obuwieobpaszoBaTenbHON ANCUNNNHBI npeacTaB/ieHbI B
MeToANYEeCKMX PpeEKOMeHOaUnax No opraHnsaymm obyvyeHmns.

34



4. KOHTPOJb M OLeHKa pe3y/ibTaTOB OCBOEHUA AUCLUNJINHBI
KOHTpPONIb M oOuLEeHKa pPacKpbiBAlOTCA 4Yepe3 YCBOEHHble
3HaHUA N NpuobpeTeHHble 0byYalLWNUMNUCA YMEHUS, HanpaBJ/ieHHble
Ha ¢dopMupoBaHme 0OLWIMX M NPOPECCUOHANIbHBIX KOMMETEHLMNA.
KoMmneTeHuun [O0/KHbl OblTb  COOTHECEHbI C NpeaMeTHbIMU
pe3ynbTaTamMu. 0N KOHTPOSS U OLUEHKM pe3ysibTaToB obyyeHus
npenogaBaTenb BbibupaeT GopMbl M MeToAbl C  Yy4eTOM
npodeccrnoHanmsaunm obyyeHns rno nporpaMmme ANCLUUNANHBGI,

Kon n HamMmeHoBaHue Paspen/Tema TUn OLEeHOYHbIX
c¢dhopmMupyembix MEeponpUuATUN
KOMMNeTeHUuun

OK 01. BblbupaTb crocobbl | Pazgen 1. Temnbl 1.1., 1.2, y .

- YCTHBbIN OMpOC;
pewenns sanay 1.3 - bPOHTaNbHBI
npogeccnoHasbHON Paszpgen 2. Tembl 2.1., 2.2, onpoc;
NesaTenbHoCTuU 2.3. '
NPUMEHNTENBHO K Paspen 3. Temnl 3.1,, 3.2, © ouierka
Pa3NINYHBIM KOHTEKCTaM 3.3., 3.4., 3.5. KOHTPOILHBIX PaboT;

Paznen 4. Temp 4.1, 4.2, | _Haonionenue sa
Paspen 5. Tembl 5.1., 5.2, | ~oAoM BEIMOTHERNA
5.3 nabopaTopHbIX
Pasnen 6. Tembi 6.1., 6.2. | Pa0OT;
OK 02. cnonb3oBaTb Pa3gen 1. Tembl 1.1., 1.2, - OueHKa
coBpeMeHHble cpeacTBa 1.3 BbINOJIHEHNA
nouckKa, aHaam3a u Pasgen 2. Tembl 2.1., 2.2., | 120OpaTOpHbIX
nHTEepnpeTaunmn 2.3. paboT;
NHopMaL M U Pa3sgen 3. Temsl 3.1., 3.2., - Ou€eHKa
NHOPMALIMOHHbIE 3.3, NpakKTn4yecknx pabort
TEXHONI0r NN AN 3.4., 3.5. (peleHws
BbIMOJIHEHMS 3aay Pa3pen 4. Tembl 4.1., 4.2. Ka4eCTBEHHbIX,
NpPoMecCcnoHasibHOM Paspen 5. Tembl 5.1., 5.2,, pPacHeTHbIX,
NeATeNbHOCTM 5.3. npodgeccnoHabHO
Paspen 6. Tembl 6.1., OPNEHTMPOBAHHbIX
6.2. 3afiad);
OK 03. lNMnaHnpoBaTb " Paspgen 1. Temnbl 1.1., 1.2, - ou,th<a TECTOBbIX
peann3oBbIBaTb 1.3 3a4aHunN;
cobcTBEHHOE Paspen 2. Tembl 2.1., 2.2., - HabnopeHve 3a
npodgeccnoHanbHoE n 2.3. X0/0M BbINOJTHEHUS
JINYHOCTHOE pa3BuTuHe, Paspen 3. Temnl 3.1., 3.2., NMHONBUAYAJIbHbIX
npeanpUHUMaTESNbCKYIO 3.3, MPOEKTOB N OLEHKa
NeAaTesNIbHOCTb B 3.4., 3.5. BbIMOJIHEHHbIX
npodeccrnoHas bHOMN MPOEKTOB;
chepe, NCNONb30BaATb - BbINOJIHEHNE
3HaHWsA NO pnHaHCOBOM SK3aMeHaUWOHHbIX
rPamMoOTHOCTMN B 3a4aHnn
Pa3J/INYHbIX XXN3HEHHbIX
cUTYyaumnax

35



OK 04. 3ppekTnBHO Paspen l. Tembl 1.1., 1.2,
B3aMMOOenCcTBOBaTb U 1.3
paboTaTb B KOJINEKTUBE U Paspen 2. Tembl 2.1., 2.2.,
KOMaHae 2.3.
Paspen 3. Tembl 3.1., 3.2.,
3.3.,
3.4., 3.5.
Paspnen 4. Tembl 4.1., 4.2.
Paspgen 5. Tembl 5.1., 5.2,,
5.3.
Pasgen 6. Tembl 6.1., 6.2.
OK 05. OcyuwecTBnATb Paspen 1. Tembl 1.1., 1.2,
YCTHYIO N MNCbMEHHYI0 1.3
KOMMYHUKaLWMIO Ha Paspen 2. Tembl 2.1., 2.2,
rocylapCTBEHHOM Si3blKe 2.3.
Poccuinckon ®epepaunmn C Paszpen 3. Temnbl 3.1., 3.2,,
y4yeToM ocobeHHoCTeNn 3.3,
COLManbHOro un 3.4., 3.5.
KYJIbTYPHOrO KOHTEKCTa Pasgoen 4. Tembl 4.1., 4.2.
Pasgen 5. Tembl 5.1., 5.2.,
5.3.
Paspnen 6. Tembl 6.1., 6.2.
OK 07. CopenctBoBaTb Pazpen 1. Tembl 1.1., 1.2,
COXpPaHeHuto 1.3
OKpy>KatoLwien cpeabl, Paspen 2. Tembl 2.1., 2.2,
pecypcocbepexxeHnuto, 2.3.
NPMMEHSTb 3HaHUs 06 Pasnen 3. Temsbl 3.1., 3.2,
N3MEHEeHUN KJNMaTa, 3.3,
MPUHLMNLI BepeXxnBoro 3.4., 3.5.
NPON3BOLCTBA, Paspen 4. Tembl 4.1., 4.2.
3(pPeKTNBHO Paspen 6. Tembl 6.1., 6.2.

nencTeoBaThb B
4Yype3BblYaMHbIX
CUTyaumnsax

nK’...

"MK yKa3biBaloTca B cooTBeTCcTBUN ¢ PIOC CIO peannsyemoi npogeccun / cneumanbHoOCTy
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