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1. O6maa  xapakTepuCTHKa TMPUMEPHON  paboueil  MPOrpaMmbl

001e00pa3oBaTe/IbHON AUCHUMILIMHBI «PU3nKa»

OO61ieobpa3oBartesibHasi AUCHUILIMHA «®PU3nKa» sABseTCS 00s3aTe/IbHOM UYacCThIO
o6111e00pa3oBaTe/IbHOTO 1MK/Ia 0Opa3oBaTe/bHOM MporpaMmbl B cooTBeTCTBUM ¢ PT'OC
CIIO no cneumnansHocTh 23.02.09 ABTOMAaTMKa M TejleMexXxaHUKa Ha TpaHCIOpTe
(’kene3HOIOPO’KHOM TPAHCIIOPTE), YTB. TIPUKa30oM MUHHCTepCTBa 00pa30BaHUsI U HAYKH
P® ot 27.08.2024 Ne 608)

1.2, Ilesm v nulaHUpyeMble pe3y/IbTaTbl 0CBOCHUS JUCLUIIUHBI:
1.2.1. Ilest1 JUCLUIIAHDI:
Cojiep>kaHue MporpaMmbl 0011je06pa3oBaTe/IbHOM AUCLUATITMHBI Pr31Ka HarpaB/ieHO

Ha [OCTWKeHUe CielyIoLuX Liese:

Cojiep>kaHue MporpaMmbl 0011je06pa3oBaTe/TbHOM ANCHUATITMHBI Pr31Ka HarpaB/ieHO
Ha JOCTWKeHUe CAeAYIOLUX LeJleu:

1. dopmMupoBaHre y OOyYarOIUXCS YBEPEHHOCTH B 1LIEHHOCTH 0Opa30BaHMs,
3HAUMMOCTH (PU3NUECKUX 3HAHUM /il COBPEMEHHOT'0 KBa/IM(UIIMPOBAHHOTO CITelairicTa
TIPU OCYIIIeCTB/IEHUU ero npodeccroHanbHON JesiTeTbHOCTY;

2. (hopMHpOBaHKe eCTeCTBEHHO-HAyUHOM IPaMOTHOCTH;

3. OBJIaJileHre crieu(ruuecKor CUCTeMOM (H3UUeCKUX MOHATHUH, TEPMUHOJIOTHEN
Y CUMBOJIUKOM;

4. OCBOEHHE OCHOBHBIX (PU3MUYEeCKUX TeOpPUH, 3aKOHOB, 3dKOHOMEPHOCTeN;

5. OBJIaZleHhe OCHOBHBIMM MeTOZJaM{ HAyYHOIO [I03HaHUSl MPUPOJH,

WCTIOTb3yeMbIMU B ¢u3vKe (HabofeHre, omyucaHre, U3MepeHue, BbIZIBIDKeHUe THUTIOTe3,
TIpOBe/IeHre SKCIIepUMEHTA);

6. OB/laZieHWe YMeHHsIMUA 00pabaThiBaTh J[laHHBIE JKCIIEPUMEHTa, OOBSCHATH
T0JTyueHHbIe pe3y/IbTaThl, yCTaHAB/IUBATH 3aBUCUMOCTH MeXKAY (pr3rueCKUMU BeTMUMHAMU
B Ha0J/TI0/]JaeMOM $SIBJIEHUH, [leflaThb BHIBO/IbI;

7. (¢opMHpOBaHMe yMeHMsl pellaTb (U3UYeCKHe 3a7aud pasHbIX YPOBHeU
CJIOXKHOCTH;
8.  pasBUTHe TMO3HABATe/IbHbIX WHTEPECOB, WHTE/UIEKTYa/lbHbIX YW TBOPYECKUX

criocoOHOCTe B Tiporiecce MpHUOOpeTeHHs 3HAHWM C HCIIOMb30BaHWEM Pa3/UUYHBIX
HMCTOYHUKOB HH(OpPMAallMM U COBPEeMeHHbIX WH(OPMAIIMOHHBIX TEXHOJOTUM; YMEHUU
dopMmysipoBaTh 1 000CHOBLIBaTh COOCTBEHHYIO MO3HULMIO TI0 OTHOLIEHUIO K (hrU3UUecKoi
nHbOpMaL1H, ToTydyaeMol U3 Pa3HbIX UCTOUHUKOB;

9.  BOCHMTaHHE YyBCTBA TOP/OCTH 3a POCCUMCKYIO (PU3MUECKYIO HAyKYy.



Oco6eHHOCTb (hOPMUPOBAHMSI COBOKYITHOCTH 3a/la4 U3yueHHs1 GDU3UKHU /11 CUCTEMBI
cpezHero npodeccoHaIbHOr0 00pa30BaHuUsl 3aK/II0UaeTCss B HeOOX0JUMOCTH peanu3alyin
npodeccroHabHON HarpaB/IeHHOCTH pelllaeMbIX 3a/ad, yuéTa ocobeHHoOcTel cdepbl
JesITe/IbHOCTU OyAyIUX CIeI[daJiCTOB, TI03TOMY, TIPAKTHUeCKHd, B KaKIOM pasjese
NIpUMepHOM pabouell MpoOrpamMMbl, B COZiep>kKaHUK yueOHOTO MaTepuara, PUBeZeHbl TEMBI
NMpakThyecKux pabot, crocobcTBytome 06osiee HarsiAHOMY YCBOEHHIO yueOHOro
MaTepuana. IIperosaBaresib BMpaBe CaMOCTOATEIBHO BBIOMPATh (OPMYy H3YUEeHUS
MaTepuara: JeKIys, AeMOHCTpalMs SKCIIepUMeHTa, TpakKThuecKast paboTa, TTPaKTUKYM T10
PEIIIeHUIO 3a/]au | TIP., @ TAaKXKe 110 CBOeMY YCMOTPEHHUIO TTPOBOIUTE JIEMOHCTPAI[MOHHbBIE U
nabopaTopHble  paboTel C y4YETOM MMeroIerocss o0opyaoBaHus  (OTpezesiaTh
MPO/IOJDKUTENTBHOCTh  1aD0OpPaTOPHOTO WM TPAKTHUECKOTO 3aHATHS, [OMOJIHATh €ro
APYTUMU BUlaMy paboT: U3yueHHe TeOpeTUueCcKOro MaTepuasa, pelieHue 3ajad, paboTa c
TeXHUUECKHUM TeKCTOM, TeCTUPOBaHUe U TIp).

1.2.2.  IlnaHupyemble pe3y/JbTaTbl OCBOEHHs1 00IIe00pa3oBaTe/ILHOM

JUCHUILIHMHBI B c00TBeTCcTBUHU ¢ PI'OC CIIO 1 Ha ocHoBe ®I'OC COO

O61uue komreteHuu (ganee — OK) u npodeccroHaibHble KOMITETEHIUU (fasiee —
[TIK) ®I'OC CIIO B cOOTHeCEHUM C TUYHOCTHBIMM, MeTarnpeJMeTHbIMU U MpPeJMeTHbIMU
pe3ynbTaTaMu 00yueHust 6a3oBoro ypoBHs (ganee — [TP6) ®I'OC COO mpeacTaB/ieHbl B

Tabmie:



Koa u HaumeHOBaHHe
(opmupyembIx
KOMIIeTeHIIHH

H]’[aHI/IPyEMbIe pe3y/jibTaTbl 0CBOE€HHUA IMPOrpaMMbI IO AUCIUIL/IMHE

Oomquel

AU CIIUIVIMHAPHbIEZ

OK 01. Boibupatb
CrIoco0bI pereHus
3a/au
rpocdeccroHaIbHOM
nesiTeNIbHOCTH
MPUMEHUTETHHO

K Pa3/TMYHbIM
KOHTEKCTaM

TPy 10/1F001E;

N1eTe/IbHOCTD;

- UHTepeC K
[1eTeIbHOCTH,

- TOTOBHOCTb

1X;
MerTaripeiMeTHbIE

1eICTBUSIMIUL:
CaMOCTOSITE/TEHO
K1accudyKalim
esITe/TbHOCTH,

paccMaTprBaeMbIX

JINYHOCTHBIe ~ pe3y/lbTaTbl [O/DKHBI OTpakaTb B 4YacTu
TPYZ0BOI'O BOCITUTaHMUS:
- TOTOBHOCTb K TPYyZy, OCO3HaHWEe LIEHHOCTHM MacTepCTBa,

- TOTOBHOCTh K AKTHBHOM AedaTe/IbHOCTH TeXHOJIOTUUYEeCKOM
14 COL[HHJII::HOﬁ HAaripaB/IEHHOCTH, CIIOCOOHOCTh WHULIMHUPOBATH,
MJIaHUPOBATb n CAMOCTOATE/IbHO BBITIO/IHATH TdKYIO

pa3muuHbiM  cepam  TpodeccuoHaTbHOU

u CIIOCOOHOCTh K 06pa30BaH1/1}0

1 caM0O0Opa30BaHUIO Ha MPOTSHKEHUN BCEH yKU3HY;
- yMeHHe TPOrHO3UPOBaTh HEOIaronpUsATHbIE SKOJIOTMUECKHEe
MoC/ieZiICTBUS TIpeJIIPUHUMAaeMbIX [1eHCTBUH, TIpeJoTBpallaTh

pe3y/bTaThbl JO/DKHBI OTPAXKATh:

OBJI&,I[EHI/IQ YHHBEPCA/IbBHBIMU YQE6HBIMI/I I103HaBdTe/IbHBIMK

a) 6a30BbIe TOTUYECKHe JIeUCTBUS:

¢bopMyMpoBaTh M aKTyaJW3UpOBATh

npobsieMy, pacCMaTpuBaTh ee BCeCTOPOHHE; yCTaHaB/IMBATh
CyIIleCTBeHHBIN TIPU3HAK WM OCHOBAHHUS /il CpaBHEHWS,

u  0000uieHus;  ompefensaTb  Leau
3aZlaBaTh TlapaMeTpbl W KPUTEPUHM  MX

JAOCTHO)KEHNS; BBISBJ/IATE 3dKOHOMEPDHOCTHU U TMPOTHUBOPEYUHA B

ABJIEHUAX; BHOCUTE KODpPEKTHUBBI B

esITe/TbHOCTh, OLEHUBATh COOTBETCTBHE Pe3y/IbTAaTOB ILIE/ISIM,
OLIEHWBATb PUCKU IIOCIAEJCTBUM [1eATe/IbHOCTH, pPa3BUBaTh
KpeaTHBHOE MBIIIIEHHUE TIPU PeIlIeHUH KU3HEeHHBIX MTPo0/ieM;
0) 6a30BBIe HCC/IeJOBATE/TbCKIE AeHCTBUS:

[IP6 1. CdopMHUPOBaHHOCTL TIPEACTaBIEHUA O POIU
M MecTe (PU3MKM M aCTPOHOMHH B COBPEMEHHOW HayuHOU
KapThHe MHpa, O cHucTeMooOpa3symwiled ponu (U3UKU B
pasBUTUU eCTeCTBeHHBIX HayK, TeXHUKU
M COBDEMEHHBbIX TEeXHOJIOTHMM, O BK/IaZle POCCHUHCKUX
U 3apyOeXKHBIX YYeHBbIX-OU3UKOB B pa3BUTHe HAYKW;
MOHUMaHHWe (HU3NUeCKOl CYL[HOCTU HaOJTIOaeMbIX SBI€HUN
MUKDOMHpa, MakKpoMupa W Meramvpa; INOHUMaHHe DPO/U
AQCTPOHOMHMM B TIPaKTUUECKOM [esiTeIbHOCTU 4YesioBeKa U
anbHellleM HayYHO-TeXHUYECKOM Pa3BUTHH, PONU (DH3UKU
B ¢opmupoBaHMM  Kpyro3opa M (YHKLMOHAILHOM
rPaMOTHOCTH 4YeJIOBeKa /1Sl PellleHHs MPaKTUUeCKUX 3a/ay;
[TP6 2.  CdopMHpPOBAaHHOCTb  YMEHHM  pacrio3HaBaTh
br3nueckye aB/ieHNss  (TIpolleccbl)) U OOBSICHATH
X Ha OCHOBE U3yUeHHbIX 3aKOHOB: pPaBHOMeEpHOe
1 paBHOYCKOpEeHHOe TMPSIMOJIMHeHOe /IBIKeHue, CBOOoIHOe
rnajieHve  Tes, [JIBWDKEHWe TI0 OKPY)XHOCTH, HWHepLus,
B3aUMO/IeHICTBUE TeJl, KojiebaTe/lbHOe /IBWKeHHe, Pe30HaHC,
BOJIHOBOE JBIKeHUe; nuddy3usi, OPOyHOBCKOe JBIKeHHe,
CTpOEeHUe >KUAKOCTeH U TBePAbIX Tesl, U3MeHeHHe 00beMa Ter
MpyU HarpeBaHuUM (OXJI@XK[EHWM), TeIJIOBOe paBHOBeCHe,
YCrapeHve, KOHZeHCalus, IUlaB/leHWe, KpUCTa/lJIM3aLus,
KWUIIeHVe, BJIa)KHOCTb BO3/lyXa, CBSI3b CpeJiHel KUHeTUYeCKOM
SHEPTrUU TeIJIOBOTO [BVIKEHWS] MOJEeKyal C abComoTHOU
TeMIlepaTypoii,  TOBBbIIIEHWEe [iaBJeHWsl rasa Mpu ero
HarpeBaHUU B 3aKPbITOM COCY/e, CBSI3b MEX/y TlapaMeTpamMu
COCTOSIHMSI ~Ta3a B H30Mpolleccax; 3/eKTpusalus —Ted,
B3alMO/IeIICTBUE 3apsi/|0B, HarpeBaHKe TIPOBOJHUKA C TOKOM,
B3aUMO/|eMCTBE MarHUTOB, 3/IeKTPOMarHUTHasi MHAYKLMS,

AeﬁCTBHe MdarHMTHOI'O IIOJIA Ha IMPOBOAHHK C TOKOM H

' O6uue pesynbTaThl CHOPMYJTHUPOBAHLI B COOTBETCTBMM C JIMYHOCTHBIMU M MeTamnpegMeTHbIMU pesyiabraramu ®I'OC COO, B (popMHpOBaHUM
KOTOPBIX yd4acTByeT obiieobpa3oBaresibHast AUCLUIIMHA.
* [IMCLUTIIMHAPHBIE Pe3y/IbTaThl CYOPMY/IMPOBAHbI  IPOHYMEPOBAHbI B COOTBETCTBHH C TPeGOBAHUSMH K TIPeAMETHBIM pe3y/ibTaTaM 6a30BOr0 YPOBHS
(TTP6) ®I'OC COO (TTpuka3z MunobpHayku Poccun ot 17.05.2012 Ne 413 (pegakius ot 27.12.2023 1.).




- BJaJeThb HaBblKaMHU  yueOHO-MCC/IeOBATebCKONH U
MIPOEKTHOM /1esITe/IbHOCTH, HaBbIKaMU Pa3pelieHus mpobiem;
- BBISIB/IATD MIPUYUHHO-CJIeICTBEHHBIE CBSA3U "
aKTya/IM3UpOBATh 3a/lauy, BBIJBUTATh TMIIOTE3Yy ee pelleHus,
HaXOAWThb  aApryMeHTbl [/ Jl0Ka3aTe/JbCTBa  CBOUX
YTBEPIK/I€HUH, 3a/]aBaTh rapameTpbl
1 KPUTEPUH PellieHus];

- aHa/M3WpOBaTh TIOJyYeHHble B XOJ€ PpelleHus 3aJauu
pe3y/bTaThl, KPUTHUECKH OLIEHWBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHEe B HOBBIX YCIOBUSX;

- yMeTb T[IePEeHOCHUTb 3HAHUS B TI03HABATe/IbHYIO
MPAKTUYECKYIO YaCTH YKU3HEIeATeTbHOCTH;

- yMeTb WHTerPUpPOBaTh 3HAHUS W3 Pa3HbIX IPeJMETHBIX
obsacreti;

n

- BbBIABUIrdaTb HOBbIE€ HWOEH, TIpe[jlaraTb OpPHUIrMHA/IbHbIE
MMoAxXoAbl U pelieHud;
- MPOABJIATH CITI0COOHOCTh X  HCII0J/Ib30BadHUA B

T03HaBaTe/IbHOW U COLIMaIbHOW MPaKTHKE;
-IIPOSIBJISITh CTIOCOOHOCTh U TOTOBHOCTb K CaMOCTOSITe/TbHOMY
MOMCKY METO/IOB pellleHus] MPaKTUYeCKUX 3a/iau, MpUMeHeHUI0
Pa3/IMUHBIX METO/J0B [M03HAHUS;
-CTaBUTh U4 (OpPMYJIUpOBaTh  COOCTBEHHbIE  3a/jau B
oOpa3oBaTe/TbHOM /1eATeIbHOCTH U YKU3HEHHBIX CUTYaLUsIX;
-BbISIB/ISITh TIPUUKHHO-C/Ie/ICTBEHHbIe CBSI3U
aKTya/M3UpOoBaTh 3aZlauy, BbIABUTATb TUIIOTE3Y ee pellleHus,
HaXOJUThb aprymMeHTbl  [ijId  JlOKa3aTelbCTBa  CBOMX
yTBepKAeHUi, 3a/jaBaTh rlapaMeTpbl U KPUTEPUU pellleHus;
aQHa/IM3UpOBaTh  TIOJlyueHHble B  XOJe pelleHus 3afauu
pe3y/ibTaThbl, KPUTUUYECKU OL|eHUBaThb WX [OCTOBEPHOCTH,
MPOTHO3UPOBaTh M3MeHeHWe B HOBBLIX YCJIOBUSIX; [laBaThb
OLIEHKY HOBBIM CUTYalMsIM, OL[eHUBaTh MPUOOPETEHHBIH OTIbIT;
pa3pabaThbIBaTh MJIaH pelieHus TPo0IeMbl C yUeTOM aHajn3a
MMeIOLMXCSl MaTepUaTbHbIX U HeMaTepUalbHbIX PeCYPCOB;
OCYILIeCTBJISITh LieJIeHarnpaB/IeHHbIN [TOMCK NIepeHoca Cpe/iCTB U
Crioco00B ZIeCTBUS B MPO(deCCHOHAIBHYO CpPefy;
yMeTb NepeHOCUThb 3HaHUs B M03HaBaTeIbHYI0
1 MIPAaKTHUYECKYH0 00/1aCTH )KU3HeJesITeTbHOCTH;

u

[TBYDKYILIANCS 3apsijl, 37IeKTPOMarHUTHbIe KoieOaHusl U BOJTHBI,
MpsIMOJIMHEMHOe — pacripocTpaHeHWe CBeTa, OTpakeHHe,
rpesioMsieHye, WHTep@epeHLus, AupaKLys U MOspr3aLys

CBeTa, Jucrepcust cBeTa; (OTO3/MeKTpUUeckui 3ddekr,
CBETOBOE JlaBjieHHe, BO3HUKHOBEHME JIMHeHuUaToro CreKTpa
aToMa  BOJOpPOJA, ecTeCTBeHHas W MCKYCCTBeHHasl
PaZIM0aKTUBHOCTb;

[1P6 3. BsaseHue ocCHOBOMOMAralOIUMHU  (PU3NUECKUMU
MOHATUSIMU Y BeJIMUMHAMHU, XapaKTepu3yHLMMU (pru3nuecKue
rporeccbl (CBS3aHHBIMA C MeXaHWYeCKUM [BV)KEHHUEM,
B3aUMOZIEHICTBEM TeJl, MeXaHWMYeCKUMHU KoJieOaHUsAMH WU
BO/ITHAMY; aTOMHO-MOJIEKYJ/IIPHBIM CTPO€HMEeM BellleCTBa,
TEIUIOBBIMM IIPOLIeCCaMU; 3JIEKTPUUEeCKMM W MarHWTHBIM
[OJIAMM,  3/IeKTPUYECKMM  TOKOM, 3/IeKTPOMarHUTHBIMU
KosebaHUsAMU ¥ BOJIHAMH;  ONTUYECKUMH  SIBJIEHUSIMU;
KBaHTOBBIMMU sIBJIEeHUSIMU, CTDOEHUEM aToMa U aTOMHOT0 51/1pa,
PaIMOAKTUBHOCTBIO);  B/laZleHMe  OCHOBOIIOJIArarolMMU
ACTPOHOMUYECKUMU TIOHATUSIMU, T103BOJISIOLLIMMU
XapaKTepu30BaThb NPOLIECChl, IPOUCXOAAIMe Ha  3Be3jax,
B 3Be3[HbIX  CHUCTeMax, B MeXrajaKTU4ecKou cpeje;
NBIDKeHre HeOeCHBIX TeJl, SBOIOLIMIO 3Be37 U BceneHHoOw;

[IP6 4. BiageHve 3aKOHOMEPHOCTSIMM, 3aKOHaMHU WU
TeopusiMU (3aKOH BceMupHoro TsiroteHus, I, I u III 3akoHbI
Hbl0TOHA, 3aKOH COXpaHeHUs] MeXaHUUeCKOM SHepruy, 3aKOH
COXpaHEHWs MMILyJIbCa, IPUHLMI CYNepro3vuLUu  CUJI,
TPUHLMIT PaBHOIPABHOCTU WMHepLYabHbIX CUCTeM OTCUeTa;
MOJIEKY/IIDHO-KUHETUUECKYI0 TEOPUI0 CTPOEeHMs BellecTBa,
rasoBble 3aKOHbl, IE€PBbIM 3aKOH TEepPMOJVWHAMUKH; 3aKOH
COXpaHeHUsl JIeKTPUYeCcKoro 3apsza, 3akoH KysoHa, 3aKOH
Oma pns  yuvacTka Luend, 3akoH Owma 19 TOHOM
SIeKTPUUeCKOW 1ernud, 3akoH /[Dxoyns - JleHua, 3akoH
5/IeKTPOMAarHUTHOM MHAYKLIMHY, 3aKOH COXpPaHEHWs! SHepruu,
3aKOH IIPSIMOJIMHEMHOI'O paclpOCTpaHeHWsl CBeTa, 3aKOH
OTpaKeHUs1 CBeTa, 3aKOH IIpeJIOM/IeHUs CBeTa; 3aKOH
COXpaHeHUsl SHepruu, 3aKOH COXpPaHeHUsI UMITyJ/bCa, 3aKOH
COXpaHeHUsl 3/IeKTPUYEeCKOro 3apsifia, 3aKOH COXpaHeHUs




yMeTb HWHTErpupoOBaTb 3HaHUS U3 pasHbIX MPeJMEeTHbIX
00/1acTelt; BbIZIBUTATh HOBBIE WIEU, TIPe//IaraTh OPUTHHA/IbHBIE
MO/IXO/Ibl U PelleHus;

CTaBUTb MPOO/IEMBI U 33/]auH, [JOMyCKaIOIIMe abTepHATHBHBIE
peLleHust

MacCOBOT'O UHMCJIa, TIOCTy/aThl bopa, 3aKOH paZiioaKTUBHOTO

pacraza); yBepeHHoe WCTIO/Tb30BaHUe 3aKOHOB U
3aKOHOMEpHOCTell TIpu aHa/u3e (U3NUeCKUX SIBJIeHUW U
MpOLIeCCOB;

[1P6 7. CcdopMHUPOBAaHHOCTH yMeHHs pellaTh pacyeTHbIe
3a/jauu C SIBHO 3aflaHHOW (PU3UUECKOW MOZe/Ibl0, UCII0JIb3Ys
(u3nyeckre 3aKOHbl W TPUHLMIBI, Ha OCHOBE aHaau3a
yCJIOBUSI 3aZlauM BbIOMpaTh (PU3MUECKYH0 MOJesb, BbIJESATh
(usrueckre BeMWUMHBI U (OPMYJIbl, HeOOXOAUMBIE [/ ee
pellieHus, MPOBOAUTH pacueTbl U OL€HUBaTb peanbHOCTh
MOJly4YeHHOTO0 3HaueHus: (U3MYeCKOM BeJMYMHBI; pellaTh
KaueCTBeHHbIe 3ajauy, BbICTpavBas JIOTUYEeCKU
HEMpPOTUBOPEUMBYIO LIEMIOUKY PacCy>XJeHUW C OIMOpOM Ha

M3y4YeHHbIE 3aKOHbI, 3aKOHOMEpPHOCTH U (U3NYecKue
sIBJIEHNST
OK 02. Vcrionb3oBaTh  JIMUHOCTHBIE pe3y/bTaThl JO/DKHBI OTPa)KaTh B YaCTH [leHHOCTH [[IP6 5. YMeHuWe yuWTBIBaTH TPAaHULILI  [IPUMeHEeHHs

COBpPeMeHHbIe Cpe/iCTBa
MOWCKa, aHa/M3a

W UHTepripeTalyu
MH(pOpMaLu

1 MH(GOpMaIL[MOHHBIE
TeXHOJIOTUU

/17151 BBITIOJTHEHHST 3a/1a4
rpodeccroHaibHON
nesaTeTbHOCTH

Hay4HOT0 TI03HAHUS:
- c(pOpMHPOBAHHOCTb MHPOBO33pEHMUs], COOTBETCTBYIOILErO
COBPEMEHHOMY YDOBHIO Pa3BUTHSI HayKM W OOILeCTBEHHOM
MPaKTHKHY, OCHOBAHHOTO Ha  Juasore KYJIBTYD,
CTIOCOOCTBYIOIIErO  OCO3HAaHMIO ~ CBOEr0  MeCcTa B
TMOJIMKYJIbTYPHOM MHDE;

- COBEpIIEeHCTBOBAHUE SI3bIKOBOW M UMTATe/BCKON KYJ/bTYPBI
KaK CpeJiCTBa B3aMMO/IENCTBUSL MEXY JIFOJbMU U TO3HAHUS
MHpa;

MertaripeJMeTHbIe pe3y/bTaThbl JO/DKHBI OTpa)kaTh: OBrajjeHue

YHUBEpCa/TbHBIMUA YueOHbIMU TI03HABATeIbHBIMH [IeHCTBUSIMU:

B) paboTa c uHhopmarei:

- BlIaZieTb HaBbIKaMU T0JTy4YeHus1 THOPMAL[K U3 NCTOYHHKOB
pa3HbIX THUIOB, CAMOCTOSITEJIbHO OCYILECTB/ISAITh TOMCK,
aHa/M3, CHUCTeMaTH3ali0 M WHTEepIIpeTanyio WH(GOPMaLUH
pa3/IMYHbIX BUIOB U (hOpM TIpe/iCTaB/IeHuS;

- CO037aBaTh TEKCThl B Ppa3IM4YHbIX (OpMaTax C y4ueToM
HasHaueHUs: WH(GOpPMALUKA U 1[eJIeBOM ayJUTOPUH, BbiOMpast
ONTUMAaNbHYI0 ()OPMY TIpeJiCTaB/IeHNs U BU3ya/TH3aliy;

M3yueHHbIX (M3UUYEeCKUX Mojesield: MaTepuaabHas TOYKa,
VHepLYaabHasi CUCTeMa OTCYeTa, WjeanbHbINA ra3; MOAeIu
CTPOeHHsI Ta30B, XKUAKOCTEM U TBepAbIX Tes, TOUeUHbI
9JIeKTPUUECKUM 3apsijl, sifiepHasi Mofie/ib aTOMa, HyK/IOHHasi
MO/IeJTb aTOMHOTO sifipa TPY pellieHnU (HU3NYeCKUX 3a/1ay;
[TP6 9. CdhopMHPOBAaHHOCTbL COOCTBEHHOH TMO3MWIMU T10
OTHOILIEHHIO K (r3ruecKor MH(OpMaLUY, MOoayyaeMon U3
pa3HbIX KWCTOUHHMKOB, YMEHHU WCIIO0/Mb30BaTh I[M(POBLIE
TeXHOJIOTHU [JIst TIOMCKa, CTPYKTYPHUPOBaHWUS,
UHTEprpeTallid U Tpe/CTaB/JIeHUs] yueOHOM W HayuyHO-
MOMy/ISIPHOM UH(OPMAaLIUK; pa3BUTHE YMEeHHUM KPUTUUeCKOT 0
aHaJIv3a MoJiyyaeMou uH(opmarLu




- OLIeHMBATh JJOCTOBEPHOCTb, JIETUTUMHOCTh MH(POPMAIIH, ee
COOTBETCTBHE MPABOBBIM U MOPAJIbHO-3THUECKUM HOPMaM;

- WCII0JIb30BaTh cpeAcTBa WH(OPMaLMOHHBIX
Y KOMMYHUKAIMOHHBIX TEXHOJIOTUH B PeILIeHUH KOTHUTUBHBIX,
KOMMYHUKAaTMBHBIX M  OpPraHW3allMOHHBIX  3afau  C
cobmozienrieM  TpeOOBaHWIT  3PrOHOMUKH, TeXHUKH
0e30I1aCHOCTH, TUTHEHBI, pecypcocOepeXxeHUs], TPABOBBIX U
3TUYECKUX HOPM, HOPM MH(OPMAIIMOHHOW 6e30MacHOCTY;

- B/IaJIeTh HaBbIKaMU PACTO3HABAHMUS U 3allUThI HHPOPMAIUH,
WH(OpPMaIMOHHOW 6€30MacHOCTH JIMYHOCTH

OK 03.

[11aHupoBaTh

Y peasr30BbIBaTh
coOCTBeHHOe
rpoceccroHanbHOe U
ITMYHOCTHOE
pasBuTHe,
rpeArnpUHUMAaTeTbCK
VIO [1esiTe/IbHOCTh

B
rpoceccroHaIbHOM
ctepe,

MCT0J1b30BaTh 3HAHUS
0 TIPABOBOM U
(briHaHCOBOM
rPaMOTHOCTH B
Pa3/IMYHbIX
PKM3HEHHBIX
CUTyaLUsIX

JINYHOCTHBIE pe3yJIbTaThl JO/DKHBI OTPa’KaTh B YaCTH yXOBHO-
HPAaBCTBEHHOI'O BOCIIUTAHUS:

- CrocoOHOCTh  OLeHWBaTh CHUTyalUI0 U
OCO3HaHHble  pellleHusl, OpUeHTUPYACh Ha
HPaBCTBEHHbIE HOPMBI U [JeHHOCTHY;

- OCO3HaHWe JIMYHOrO BK/aJ B TIOCTPOEHHE YCTOHYMBOIO

NMPpUHUMATDb
MOpaJ/IbHO-

Oymy1ero;
MeTaripeiMeTHbIE pe3ysbTaThl  [O/DKHBI ~ OTpPakaTh:
OBrajieHVe YHUBEPCAIbHBIMU PeTy/ISITUBHBIMU [IEMCTBUSIMU: a)
CcaMoOpraHH3arys:

- CaMOCTOAITeJIbHO  OCYILECTB/IATH  TI03HABaTebHYIO

JesITeTbHOCTb, BBISIBJISITh npo0JieMBbl, CTaBUTh U

dbopmynrpoBaTh COOCTBeHHBbIE 3a/jaud B 00pa30BaTe/IbHOU
JesITeIbHOCTH Y )KU3HEHHBIX CUTYalUsIX;
- CaMOCTOSITeJIHO COCTABJSATH TJIaH pelleHusi TpobeMbl ¢
YUeTOM UMEIOLIUXCsl PeCypCcoB, COOCTBEHHBIX BO3MOXKHOCTEM
Y TIpeITIoOuTeHNH;
- /laBaTh OLIeHKY HOBBIM CUTYaLWsIM;
-pacIMpsTh paMKU y4eOHOTO TpeZiMeTa Ha OCHOBE JIMYHBIX
TpeJIIOYTeHN ;
- [lenaTh OCO3HAHHBIM BBIOOD, apryMeHTHpOBaTh ero, Gpartb
OTBETCTBEHHOCTb 3a pellleHue;
-cr1oco0CTBOBaTh (POPMHUPOBAHUIO U TIPOSIBJIEHWIO IIMPOKOM
SPYAMLIMM B Pa3HbIX 00/1aCTAX 3HaHWM, MIOCTOSIHHO TIOBBIIIATh
CBOM 00Opa3oBaTe/bHbIN U Ky/IbTypHBIN YPOBEHB;
0) CaMOKOHTPOJTb:

[TP6 6. ByiasieHre 0CHOBHBIMM METO/[JaMH HAyYHOTO TIO3HAHUS,
MCI0/Ib3yeMbIMU B (PU3MKe: IPOBOJUTD IPSIMble U KOCBEHHbIE
v3MepeHrsl (U3MUeCKUX BeJMUMH, BbIOMpAs ONTHUMAasIbHBINA
crioco6 M3MepeHuUst U UCIIO/b3YsI N3BeCTHbIE METO/Ibl OLIeHKH
MOTrPeLIHOCTeN W3MepeHWM, TMPOBOJUTH HCC/Ie[j0OBaHUe
3aBUCUMOCTEN  (PM3MYECKMX BeJWYMH C UCIIO0/Ib30BaHUEM
MPSIMBIX M3MepeHNH, OObSCHATH TOy4YeHHble pe3y/bTaThl,
MCI10J1b3Y$1 (PH3UUeCKre TeOPUH, 3aKOHBI U MTOHATHS, U [ieaTh
BLIBO/IbI; COO/IO/IaTh TIpaBU/Ia Oe30macHOro  Tpyja  TpU
MpOBe/JleHUU WCC/IeIoBaHU B paMKax  y4yeOHOro
SKCIIepUMeHTa U yueOHO- MCCeZj0BaTeIbCKOU JesaTeTbHOCTH
C UCMO/Ib30BaHUEM LIM(POBBIX U3MEPUTETbHBIX YCTPONCTB U
mabopaTopHOT0 000pY/I0BaHMS; c(hOpMHPOBAHHOCTh
rpe/iCTaB/IeHUN 0 MeTojax TIOJyueHus]  Hay4YHbIX
AQCTPOHOMUYECKUX 3HaHUU




MCII0/Tb30BaTh TPHEMbl pedIeKCHH Ui OL[eEHKA CHUTYalluH,
BbIOOpa BEPHOT'O PeIIleHus;
- yMeTb OIleHWBAaTb PHUCKA U CBOEBPEMEHHO ITPUHUMATh
pellieHusI TI0 UX CHIKeHUIO;
B) SMOLIMOHA/ILHBIA UHTEJITIEKT
- CTpemJjieHHe K [OCTW)KEHHUIO 1Ie/TM U YCIeXy, OINTHMH3M,
MHUIIMAaTUBHOCTh, YMeHHe [eHCTBOBaTh, MCXOs W3 CBOUX
BO3MOXXHOCTEI;
- CrocobHOCTb TOHUMATh IMOL[MOHAILHOE COCTOSTHHE JIPYTHX,
VUUATBIBATH €ro TIPU  OCYIIEeCTBJ€HWM KOMMYHHKAI[UH,
CIIOCOOHOCTE K COUYBCTBHIO U COTIEPEKUBAHUIO;
- CITOCOOHOCTD BBICTPAaUBaThb OTHOIIEHUS C APYTUMHU JIFOIbMH,
3a00TUTBCS, IPOSIB/ISITH MHTEPEC U Pa3peniaTh KOH(IUKTHI

OK 04. 3ddexTrBHO
B3aMO/IeMCTBOBAThb U
paboTaTthb

B KOJI/IEKTHBE

1 KOMaH/le

JIMYHOCTHBIE Pe3y/IbTaThl J0/DKHBI OTPAXKaTh B YaCTH LEHHOCTH
Hay4YHOT'O TI03HAHUS:
- OBJIa/IeBaHME HaBbIKAMU  Yy4eOHO-MCC/Ie/[0BaTe/TbCKOMH,
TPOEKTHOM U COLIMA/IbHOM J1eSITe/IbHOCTH;
MeTaripeJMeTHbIe pe3y/bTaThl JO/DKHBI OTpaXkaTh: OBrajieHue
YHUBEPCATbHBIMU KOMMYHUKAaTUBHBIMH [I€CTBUSIMU:
0) coBMecTHasi esTe/TbHOCTb:
- TOHMMaTh W WCIIO/Ib30BaTh TMPEUMYIeCTBAa KOMaHHOU U
WH/IMBU/yabHOU paboThI;
- BbIOMpaTh TEMaTHUKy W MeTO/bI COBMECTHBIX JEeMCTBUH C
yueToM OOIIMX WHTepecoB U BO3MOXKHOCTeH KaXKIOTo uieHa
KOJIJIEKTHBA;
- TIpUHKMATh
OpraHW30BbIBaTh
1 KOODJUHUPOBATH JIeHCTBUS T10 ee JTOCTWKeHUIO: COCTaBISITh
MaH JeWCTBUM, pacrpefiensTb POAM C YYeTOM MHEeHWH
YUaCTHHUKOB, 00CYKIATh pe3y/IbTaTbl COBMECTHOM pabOTHI;
-OI[eHMBaTh KaueCTBO CBOEr0 BK/aJa M KaK[Or0 Yy4YaCTHUKA
KOMaH/Tbl B OOIIIMI pe3ysbTaT 1o pa3paboTaHHbIM KPUTEPUsIM;
-rpejijlaraTb HOBBIE TIPOEKTHI, OL€EHWBATb WU C TO3UIUU
HOBU3HBI, OPUTHMHA/JILHOCTH, TIPAKTUYeCKOW 3HAUMMOCTH;
KOOP/IMHUPOBATb U BBITIOJIHATL paboTy B YC/IOBUSIX PeaslbHOTO,
BHUPTYa/JIbHOT'O ¥ KOMOMHUPOBAaHHOTO B3aUMO/IeNCTBHS;

e COBMECTHOM JlesITe/IbHOCTH,

[1P6 10. OsnaseHvie ymeHWssIMA paboTate B Tpyrie C
BBITIOJTHEHUEM Pa3/IMYHbIX COL[UAIBHBIX POJieH, T/IaHUPOBaTh
paboTy rpynmbl, paljioHaIBEHO pacpefesisiTh AesTebHOCTb B
HeCTaH/JapPTHBIX CUTyalUsiX, a/[eKBaTHO OIIEHWBAaTh  BKJIaf
Ka)XJ]0T0 u3 yUaCTHUKOB TPyINIbl B pelIeHHe
paccMaTpuBaeMoii poOieMbl




-OCYIIIeCTB/ISTh TIO3UTHBHOE CTpaTerdueckoe IIOBeJieHHe B
Pa3IMUHbIX  CUTyal[usiX,  TPOSIBJISTH ~ TBOPUECTBO M
BooOpakeHHe, ObITh MHUL[aTUBHBIM.
OBnaZieHre YHUBEPCaTbHBIMU PEryISTUBHBIMU JIEHCTBUSIMHU:
) IpUHSATHE ce0st U IPYTUX JIFOJei:
- TMPUHMMaThb MOTHBBI U apryMeHThl APYTMX JIFOfied TIpH
aHajM3e pe3y/bTaToB AeATe/bHOCTY;
- IPU3HABaTh CBOE MPaBO U MpaBo JAPYrUX Jt0/el Ha OIIMOKHY;
- pasBUBaTh CMIOCOOHOCTh MMOHUMATh MUP C TIO3ULIUH IPYTOr0
yesIoBeKa

OK 05 Ocy1ecTBasTh
YCTHYHO

1 TMCbMEHHYO
KOMMYHHUKAL[HFO

Ha TOCy/JapCTBEHHOM
s13p1Ke Poccuiickoi
Deneparu

C yueTom
ocobeHHOCTEH
COLIMA/ILHOTO U
KYJIbTYPHOT'O
KOHTEKCTa

JTMYHOCTHBIE ~ Pe3YJ/IbTaThl YacTu
5CTETUYECKOTO BOCITUTAHMS:
- 3CTETUYeCKOe OTHOILIEHHE K MUPY, BK/TFOUasi 3CTETUKY ObITa,
HAay4YHOTO U TEXHUYECKOTO TBOPYECTBA, CIOpTa, TPyJa U
00111eCTBEHHBIX OTHOLIEHUH;
B 00/1aCTH MaTPUOTHUUECKOTO BOCIUTAHMS TIPOSIBJISITh:
-L[EHHOCTHOE OTHOIIEHWe K TOCYJAPCTBEHHBIM CHMBOJIaM,
VMCTOPUUECKOMY W TIPUPOJHOMY Hac/e[uio, TIaMsTHUKAaM,
TpaJULIMSIM HapoJoB Poccuu, nocTkeHusM Poccuu B Hayke,
HICKYCCTBE, CITIOPTE, TEXHOJIOTUSX U TPY/E;
MeTanpeiMeTHbIE Pe3y/IbTaThl JO/DKHBI OTpaXkaTh: OBazieHue
YHUBepCaJbHBIMA KOMMYHUKATUBHBIMU JIeHCTBUSIMU:
a) oO1eHue:
- OCYIIECTB/IATH KOMMYHHUKAL[UH BO BCeX Cepax >KU3HY;
- pacrio3HaBaTh HeBepOaibHbIE CPeZCTBA OOIeHNsI, TOHUMATh
3HaueHWe COLMA/IbHBIX 3HAKOB, PACIO3HABaTh TPEANOCHIIKH
KOHGIMKTHBIX CUTYallui U CMSITYaTh KOHQIUKTHI;
- pa3BepHYTO W JIOTUYHO W3/1araTb CBOK TOUKY 3PEHUs
C UCII0/Ib30BaHUEM SI3BIKOBBIX CPE/ICTB

AO/DKHBI ~ OTPaXXdTb B

[TP6 1. CdopMHUPOBaHHOCTb TIPEACTaB/IeHUNA O POJIU U
MecTe (U3MKA M aCTPOHOMHMM B COBDEMEHHOM Hay4HOMN
KapTUHe MHpa, O cucteMoobpasyromeil posmu (U3MKU B

pa3BUTUU eCTeCTBeHHBIX HaykK, TeXHUKU U
COBDEMEHHBbIX TEeXHOJOTMH, O BK/IaJle POCCHUHCKUX U
3apyOe)XHbIX  yueHbIX-(OU3UKOB B  pa3BUTHe  HayKu;

MOHMMaHue (U3MYeCKOM CYL[HOCTA Hab/F0/laeMbIX SBIIEHUM
MUKDOMHpa, MakKpoMupa W Meramupa; MOHUMaHHe pOJiu
AQCTPOHOMMM B TIPAaKTHUECKON /IesiTe/IbHOCTH YesoBeKa U
nasibHelIleM HayYHO-TeXHUYeCKOM pa3BUTUU, PO (DU3UKH B
(hopMHpOBaHMY KPYTro30pa U (PyHKLMOHAIbHON IPaMOTHOCTH
UesioBeKa /jisl PellleHus IPaKTUUeCKUX 3a/jau

OK 07. CopelicTBOBaTh
COXpaHEeHUIO
OKPY’Karolllel Cpejbl,
pecypcocbepesxeHuto,
MPUMEHSITh 3HaAHUSI

00 V3MEeHEeHU!
K/IIMaTa, MPUHLIUIIBI

JINUHOCTHBIE — pe3y/bTaThbl
9KOJIOTMUECKOT'0 BOCITUTAHMUS:
- c(hopMHPOBAHHOCTb KOJIOTUUECKOMN KYJ/IbTYphl, TOHUMaHUe
B/AUSIHUSL ~ COLIMATIbHO-3KOHOMHUECKHWX  TPOLeCCOB  Ha
COCTOSIHWe TPHUPOJHOM M COLMA/JIbHOM Cpefibl, OCO3HaHUe
r7100a7bHOTO XapaKTepa 3K0JI0rMueckux npobiem;

AO/DKHBI  OTPaXdTb B  YdCTHU

- IUIaHMPOBAaHKeE U OCYLeCTB/IeHVe [IeMCTBUM B OKpY Karolen

[1P6 8. CpopMUpOBaHHOCTb YMEHMUSI IPUMEHSITh TI0/TyUeHHbIe
3HaHUs /11 OOBSICHEHHUsI YCJIOBUM MPOTeKaHUs (PU3MUYeCKUX
SIBJICHUM B TpUPOJe U [JJId TPUHATUS TPAKTUYeCKUX

pellleHnii B TIOBCEJHEBHOW JKW3HM /i1 oDecrieueHust
Oe3omacHOCTM TpW  OOpaIleHuu C OBITOBBIMM TPUOOPaMU
1 TeXHWYEeCKUMMU YCTPOWCTBAMH, COXPaHEHUsl 3[0pOBbSl U

COﬁJ’II-O,E[EHI/IH HOPM 3KO0JIOTUYECKOI'0o




OGepe>KTMBOTO
MPOU3BO/ICTBA,
5¢dekTHBHO
N1eliCTBOBAaTh

B Upe3BbIUaiiHbIX
CUTYaIUsSIX

Cpefile Ha OCHOBe 3HaHUA lieled YCTOMUMBOIO pa3BUTHUSA
uesI0BeYeCTBa;

AKTHUBHOE HeTpusiTUe  JeNCTBUM,  TPUHOCSIIMX  Bpe[
OKpY>Karolllel cpe/e;
- AaKTHUBHOE HeTpusiThe [eMCTBUM, TPUHOCSILUX BpeJ

OKpY’Karolller cpefie;

- yMeHHe TMPOrHO3UPOBaTh HeO1aronpusTHbIe SKOJI0THUecKue
MoC/IeICTBUS TIpeATNpYHUMaeMbIX AeiCTBUM, TIpejOTBpallaTh
1X

MoBe/leHWsT B OKpYyJKalolllell  cpefle;  TIOHMMaHUe
HeoOXOIUMOCTY  TIPUMEHEHHsI  JOCTIDKeHUH  (U3UKU U
TeXHOIOTUM [JI7Isl paljiOHaILHOTO TIPUPO/IOTIO/E30BaHUS

TIK 1.1. AHamM3upoBaTh
paboTy CTaHIIMOHHBIX,
MeperoHHbIX,
MUKDPOITPOIIECCOPHBIX U
[TUAarHOCTUUECKUX CUCTEM
AQBTOMATHKH 10
MPUHIUTTATEHBIM
cxemam.

[1K 2.2. [Ipou3BoauTs
pa3bopKy, COOPKY U
PEryiMpoBKy NpuOOPOB U
YCTPOMCTB
CUTHATU3aL|H,
L[eHTpa/IM3al[uH U
6JI0KMPOBKH.

- B/aZieTb HaBbIKAMH  yueOHO-HCC/Ie[IOBATE/TbCKON U
TIPOEKTHOH /1esITe/IbHOCTH, HaBbIKaMU Pa3pelieHus npoosiem;
- BBISIBJIAITD TIPUYMHHO-C/Ie[ICTBEHHBIE CBSI3U u

aKTya/IM3UpOBaTh 3a/lauy, BBIABUTAaTh TUIIOTE3y ee pellleHus,
HAXO[WTb  apryMeHThl  JJig  Jl0Ka3aTeIbCTBA  CBOMX
YTBEPXKeHUH, 3a/1aBaTh rapaMeTpbl
Y KDUTEPUH PeIleHHSsT;

- aHa/IM3UPOBaTh IIOJIyUeHHbIe B XOJe pelIeHusl 3afauu
pe3y/bTaThl, KPHUTUYECKH OL[eHHBATh MX [OCTOBEPHOCTD,
MIPOrHO3HUPOBATh U3MEHEHHE B HOBBIX YC/IOBUSIX;

- yMeThb IIePEHOCHTh 3HAaHWSI B I[103HABATE/ILHYIO
MPaKTUUECKYI0 YaCTH JKU3HeJesITe/IbHOCTH;

- yMeTb WHTerpupOBaTh 3HAHWS W3 PA3HBIX IPEAMETHBIX
obJiacretii;

n

[IP6 3. BiaseHue OCHOBOIOJATAIUMU  (HHU3NUECKUMU
MOHATUSIMU U BeJTMUMHAMU, XapaKTepU3yIOIUMU (PU3nuecKue
rpoLecchl (CBSI3aHHBIMA C MeXaHWYeCKUM [JBIDKEHUEM,
B3aMMO/IEICTBEM TeJl, MeXaHWYECKUMU KOJieOaHUSIMH U

BOJ/IHAMH; dTOMHO-MOJIEKY/IIDHBIM CTPO€HHEM BeIleCTBad,
TEIVIOBBIMM  TIpOLieCCAMU; SJIGKTPUUECKHUM KW MAIHUTHBIM
T1OJIIMU, 3JIEKTPUYECKHM  TOKOM, 3JIEKTPOMAarHMTHBIMH

Koje0aHUsAIMU M BOJIHAMH; ONTHUECKUMHU  SIBJIEHUSIMU;
KBAHTOBBLIMH SIBJIEHUSIMH, CTPOEHHEM aTOMa M aTOMHOTO s/[pa,
PaJUOAaKTUBHOCTBIO);  BJIaIeHHe  OCHOBOIIOJIATalOIUMU
ACTPOHOMUYECKUMH TTOHSITUSIMH, TI03BOJISIOIIMU
XapaKTepH30BaTh MPOLIECCHI, POUCXOASIIMEe Ha 3Be3/aXx,
B 3Be3[HBIX  CHUCTeMaxX, B MeXXrajJaKTHUeCKOU Cpee;
BIDKeHHE HeOeCHBIX TeJl, SBOJTFOIHIO 3Be37 U BcesleHHOM;

[1P6 5. YMmenue YUATBIBATb  PaHULIbI
TIpUMeHeHUsI U3yUeHHbIX (PU3NUeCKUX Mojesiei:
MaTepuabHasi TOUKa, MHepIMajbHasi CUCTeMa OTCYeTa,
YJleasbHBIA Tra3; MOZe/IM CTPOEHUs Ta30B, KUJAKOCTeN U
TBEPAbIX Tes, TOUeUHbIM 37eKTpUUYeCcKuil 3apsij, sjepHas
Mo/leslb aTOMa, HYKJIOHHAasi MO/ieJib aTOMHOTO siipa Ipy

PELIEHNN (1)I/IBI/II—IECKI/IX 3da/id4;




1. 2. CTPYKTYPA U COJEPKAHUE YUYEBHOM JIVCITUII/TMHBI

2.1. O0bem yueOHOM JUCHUIUTAHBI U BU/IbI Y4eOHOH padoThI

arrectanus (3K3aMeH)

Buj yue6H0I1 padoThI O61bem B
yacax

O6beM o6pa3oBaTe/TbHOU MPOrPaMMBbI JUCLUIUTHHBI 144
OcHOBHOe cojiep)xaHue 95

B T.U.

TeopeTHYecKoe oOyueHHe 51
nabopaTopHbIe 3aHSATHS 26
[TpakTHueckue paboThI 16
CamocTosiTenibHast paboTa 19
ITpomexyTouHas 30




2.2. TemaTHYeCKH# TUIaH U cofiep)KaHue yuyeOHo# qucuurniuabl (Y1)
2.2. TemaTHYeCKHUH IJIaH U cojep)kanue yueoHou gucuunaabl OY 1. 11 ®PU3UKA

HanmeHoBaHue Copiep)xaHue yueOHOro MaTepHasa, 1abopaTopHble M MPAaKTHYeCKHe PadoThl, O6bem dopmupyembie
pa3fiesioB U TeM UHAUBHAYA/ILHBIN NPOEKT (ec/u npedycMompeHbl) 4acoB obme u
npodeccroHanbHbIE
KOMIIeTeHIU U
1 2
3 4
Pa3pgen 1. Pu3uka ¥ MeTOAbI HAYYHOT0 MO3HAHUSA
Cojep)xaHue yuye0HOro MaTepuasa: 2/0
®dusuka - Hayka O npupoge. HayuHble MeTOAblI IO3HaHMS OKpYy)Karouiero mupa. Posb
Tema 1.1 Beegenne 3KCIIep¥MeHTa U TeOpUU
B TpoLiecce TO3HaHWsS TNPUPOAbI. JKcrepuMeHT B (¢u3vke. MogenvpoBaHue (PU3NUeCKUX )
sIBJIEHUU U TIPOLIeCCOB. OK 03, OK 05; JI.1.-
JI.6.; M.1.-M..6.;
Hayunble rumnore3bl. ®du3nyeckre 3aKOHbI U TeOpUU. ['paHULIbI IPUMEHUMOCTU (PU3NUECKUX 2 .11 JIP?. JIP4
SAKOHOB. y y JIP23, JIP30
[MpuHuun cootBeTcTBUs. Ponmb 1 mMecTo ¢u3MKM B ()OPMUPOBAHMU COBPEMEHHOM Hay4YHOM
KapTHHBI MUPa, B
MPaKTUUeCKOU [esiTe/TbHOCTH JIFOJIEN.
Pa3zpen 1. Mexanuka 11/3
Copep)xaHHe yueOHOro MaTepuasa:
Tema 2.1. MexaHnnueckoe ABrkeHre. OTHOCHUTe/IbHOCTh MeXaHWUeCKOoro ABwxkeHus. CucreMma orcuera.
Kunematuka Tpaexktopus.
HEPEMEH_IEHI/IS, CKOPOCTH (CpeiHsIs CKOPOCTh, MTHOBEHHAasi CKOPOCTb) U YCKODeHue OK 01-OK 07; JL.1.-
MaTepuaJbHOW TOUKH, UX 5 5 116 M.1-M.6.-
MPOEKLMY Ha OCU CUCTeMbl KOOpAUHAT. CrioKeHue TiepeMelleHU U CJI0)KeHUe CKOPOCTeH. 2 m1 1’ . 1IP2. JIP 4’1
PaBHOMepHOe MpaBHOYCKOpPEeHHOe MpsSIMOJIMHeHHOe JBrkKeHUe. ['payky 3aBUCUMOCTH | J"IP53, JIP”BO ’

KOOpJUHAT, CKOPOCTH, YCKOPEHHS1,ITyTU U TlepeMelleHUs] MaTepUalbHOM TOUKU OT BPEMEeHH.
CBobogHOoe nazieHre. Y cKopeHre cBOOOJHOTO nasieHust. KpuBosiMHeHOe JBKeHue.
[IB1>KeHKe MaTepUaJbHOW TOUKHU 110 OKPY’KHOCTHU C TIOCTOSTHHOM 10 MOZYJ/TF0 CKOPOCTBIO.




YrnoBast CKOpOCTb, JIMHelHasi CKOpPOCTb. [lepuof ¥ yacToTa obparreHusl.
LleHTpOCTpEeMUTETBLHOE YCKOPEHHe

IIpakTHUecKue 3aHATHSA

IIpakTnueckue pabdora

1.VI3mepeHrie MTHOBEHHOU CKOPOCTH. VcciiefjoBaHe COOTHOLLIEHUSI MEXY My TIMH,
MPOUIEHHBIMH TeJIOM 3a

rocJie/ioBaTe/lbHble paBHblE MPOMEXYTKH BpeMEeHM IPU PaBHOYCKODEHHOM [BIKEHUM C
Haya/IbHOU

CKOPOCTBIO, paBHOM Hy/M0. V3yueHue [BW)KeHUS 11apyKa B B3KOW )KUAKOCTHU. V3yueHune
JBIDKEHUsI Tesa, OpOILIeHHOT0 TOPHU30HTABHO.

2. TexHWueCKre yCTPOWCTBA U MpaKTUUeCKOe PUMeHeHUe: CIIM0MeTp, JBIKEHUe CHaps/I0B,
LierHble hepeMéHHbIe nepesjaud. TexHUueckue yCTPOKCTBA U IPaKTUYeCKoe IPUMeHeHHe:
TIO/IIIUITHUKY, JBM)KEHUEe

CamocrosTenbHas pabora: yueOHUK,3a/aunl.

Copep)xaHHe yueOHOro MaTepuasia

Tema 2.2
JAMHaMMKa

[Mpunumn otHocutensHOCTU ["anmunes. IlepBelii 3akoH HeroToHa. MHepuLyanbHble CUCTEMBI
orcuera. Macca Ttena. Cua. IlpuHuun cynepniosuuuu cwi. Bropou 3akoH HbrooToHa f/1s
MaTepuaJbHOW TOUYKM B MHepLManbHOU cucteMe otcueta (MCO). Tpertuii 3akoH HetoToHa f/1s1
MaTepHasbHbIX TOYeK. 3aKOH BCeMUPHOro taroteHus. Cuna Tsokectu. IlepBas kocmuyeckas
ckopocTb. Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buzibl TpeHust (10KOs1, CKOJIb)KEHUSI,
kaueHus1). Cuna Tpenusi. Cyxoe TpeHure. Cua TPeHUs! CKOJIbKEHUS M CWla TPeHUsl TOKOSl.

Kos¢p¢uiment Tpenusi. Cuna CONPOTUBAEHUS NP [BWKEHUM Tejla B JKUAKOCTA WU
rase.

[MoctynarenbHOe M BpalllaTesibHOe [BW)KeHHe abCO/IIOTHO TBepAOro Tena. MOMEHT CHJIbI
OTHOCUTE/IbHO 0CH BpalljeHus. I1neyo cusbl. Y cnoBus paBHOBecus TBepAoro tena B ICO

HpaKTI/I‘-IeCKI/Ie 3dHATHA

OK 01-OK 07; JI.1.-
JI.6.; M.1.-M..6,;
I1.1.1.; JIP2, JIP4,
JIP23, JTP30

3. Tlpaktuueckue paboThl: V3yueHue ABWKEHWS OpyckKa IO HAK/JIOHHOMW TJIOCKOCTH TIO[
JleiICTBMEM HECKOJIbKMX CH/. TexHuueckue YCTPONCTBAa W TpaKTHUUeCKoe TpUMeHeHHe:
TO/IIITUITHUKY, JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB
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CamocrosTebHasA paGOTa: yq66HI/IK,33,E[an/I.

Copep)xaHue yueOHOro MaTepuasia

Tema 2.3
3aKoHBI COXpaHeHUs

Mexanuueckasi paboTa ¥ MoIIHOCTb. KuHeTnueckasi sHeprusi. [ToTeHIManbHast SHeprust. 3aKoH
COXpaHeHMsI MeXaHNUeCcKo# sHepruu. PaboTa cumbl TSDKeCTH U CHIIBI yIIpyrocTy. [IpuMeHeHue
3aKOHOB COXpaHeHus. VIcrio/ib30BaHMe 3aKOHOB MeXaHUKU [iji OOBSICHeHUs [JBWXKEHUS
HeOeCHBIX Teqn W IS pasBUTUS KOCMHUYECKHX HWCC/Ie/I0OBaHUM, TI'PaHULbI TPUMEHUMOCTH
K/IaCCMYeCKOM MeXaHWKHU. VIMIy/lbC MaTepuasbHOM TOUKU (Tesia), CUCTeMbl MaTepuabHbIX
TOoYek. VIMITy/IbC CU/Ibl U U3MEeHeHHe UMITyJIbCa Tesla. 3aKOH COXpaHeHus UMITy/ibca. PeakTHBHOe
nBwkenue. Pabora cubl. MomHocTh cuibl. KrHeTHueckasi SHeprusi MaTepuaabHOM TOUKHU.
Teopema 006 M3MeHeHWM KWHETHYeCKOW 3Hepruu. [loTeHrmanbHas sHeprus. [loTeHUManbHas
SHeprusi ymnpyro eOpMHUPOBAaHHOM TpyXuHbI. [loTeHIManbHas SHeprusi Tena BOIK3U
noBepxHOCTH 3emnd. IloTeHIManbHbIe W HeNOTeHMadbHble CHIbl. CBsi3b  pabOThI
HeIOTeHLMabHbIX CHJ C U3MEHEeHUEM MeXaHWYeCKOW SHepruu

CUCTeMBI TeJl. YTIpyrue U Heyrpyrue CTOJIKHOBEHUs

OK 01-OK 07; JI.1.-
J1.6.; M.1.-M.6.;
T1.1.1.; JIP2, JTP4,
JIP23, JTP30

HPHKTI/IHQCKI/IE 3dHATUA

OK 01-OK 07; JI.1.-
J1.6.; M.1.-M.6.;
T1.1.1.; JIP2, JTP4,
JIP23, JTIP30

IIpakTHueckas padora

4.Vi3yueHre CBsI31 CKOPOCTeH Tesl TPy Heynpyrom yzape. VicciieoBanue CBsisu pabOThI CHITBI
C U3SMEHEHUEeM MeXaHWUYeCKOM SHepryu Tesa.

5. TexHHnuyeckue yCTPOMCTBA U PaKTUYeCKoe NIPUMeHeHNe: BOJOMeT, KOIlep, NPy KUHHBIU
[IMCTOJIeT, JBAKeHNe UCKYCCTBeHHbIX CIIyTHUKOB U pakKer.

CamocrosTenbHas pabdora:
yueOHVK,3aaum.

Pa3pen 3.Mosieky/isipHasi pu3nka 4 TepMoOJHUHAMHUKA

11/3
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Tema 3.1

OcHOBBI
MOJIEKY/ISAPHO-
KHHeTHYeCKOH Teopuu
ra3os

Copep)xaHHe MaTepHasa

OCHOBHBIE TIOJIOXKEHUST MOJIEKYJIIPHO-KUHETUYEeCKOM TEeOPUM M WX OIbITHOe 000CHOBaHWE.
BpoyHoBckoe paBwkeHue. [uddys3us. XapakTep [BWKEHUS W B3aUMO/IeHCTBUSI YaCTHUI]
BelllecTBa. Mojie/l CTPOEHMsI Ta30B, KUAKOCTed W TBepAbIX Tel U OOBsICHEHHWEe CBOWCTB
BellleCTBAa Ha OCHOBe 3TUX Mogened. Macca M pa3Mmepbl MoJjeKysn. KosmuecTBo BeljecTBa.
[ToctosinHas AsBoragpo. TerioBoe paBHOBecue. Temmepatypa U ee usmepenue. lllkana
Temriepatyp Lenscusa. Mogenbs wupeansHoro rasa. OCHOBHOe ypaBHeHHe MOJIEKYJISIPHO-
KUHETUUECKOW TeOpuM WJeasbHOro Tras3a. AOCOMOTHasi TemriepaTypa Kak Mepa CpegHei
KUHETUYeCKOW SHEepruu TeIyiOBOro ABMWXeHusi yacTul] rasza. lllkana temnepatryp KenbBuHa.
["a3oBbIe 3aKOHBI. YpaBHeHUe MeH/jeneeBa- KnaneiipoHa. 3akoH [anbToHa. K3oripoiiecchkl B
WJieaJlbHOM rase C MOCTOSIHHBIM KOJIMUeCTBOM BellleCTBa.

I'padriueckoe TipeicTaBIeHNe U30TIPOLIECCOB: M30TePMa, M30X0pa, M300apa

HpaKTI/I‘—IECKI/Ie 3dHATHA

IIpakTnueckas padora

6./13MepeHre MacChl BO3ZlyXa KJIaCCHOM KOMHaTe. VlcciiejoBaHre 3aBUCHMOCTH MEXKIY
rapamMeTpaMH COCTOSTHHSI Pa3pe’KeHHOro Tra3a. TeXHUuecKre YCTPOWCTBA M IPAKTHUeCKoe
TIpUMeHeHKe: TepMoMeTp, GapoMeTp

OK 01-OK 07; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JTP30

JIabopaTopHbie padoThbI:
1. U3syuenwe wu3obapHOro mpoiiecca (OMbITHasi TMpoBepka 3akoHa ['eli-JTtoccaka, Boins -
MapuotTa)

CamocTosTeibHasi paboTa: yueOHUK,3a/1aum.

Tema 3.2
OcHOBBI
TepMO/JUHAMMKH

BHyTpenHsist sHeprus. Pabora u Terionepesaya. KommuecTBo TeryioTel. Y paBHeHHe
TeruioBOro 6anaHca. [TepBoe Havasio TepMOAWHAMMKH. ATMabaTHLIN rporiecc. Bropoe Hauano
TepMogvHaMuKU. TeruioBele apuratenu. KII/I terioBoro gsuraress. OxpaHa OpUpPOJbI.
TepMmoarHaMuueckasi cuctemMa. BHyTpeHHsist SHeprusi TepMo/IMHaMHUYeCKOW CUCTeMbI U
criocoOsI ee n3MeHeHusi. KoymuecTBo TeryioTel ¥ paboTa. BHyTpeHHsIst SHeprust 0JHOaTOMHOTO
W/ieanbHOro rasa. Bujpl Terionepeaun: TemI0NpoOBOJHOCTb, KOHBEKLUS, U3/TyUeHHe.

Y nenbHast TEIIOEMKOCTD BeljecTBa. KouecTBo TerioTel Tipu Teruiorniepesade. [ToHsTHe 00
asiabatHoM Tiporiecce. [TepBbiii 3aKOH TepMOJUHAMUKU. [IprMeHeHe MepBoro 3aKoHa
TepMOAMHAMUKH K n3onpotieccaM. ['paduueckasi nHTeprnpeTaiusi paboThel raza. Bropoii 3akoH

OK 01-OK 07; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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TepMOJUHAMUKKA. HeoOpaTMMOCTb TIpOIIeCCOB B TpUpofie. TeryioBble MaIllWHBI.
[TpuHLUMBI  1eMCTBUS TETUIOBBIX MallkiH. [IpeoOpa3oBaHsi SHEPTUU B TETUIOBBIX MallllHAaX.
KosdduiiveHnT nonesHoro AelcTBus

TerI0Bou MailivHbl. [Iukn KapHo u ero K03 huiMeHT 1oIe3HOT0 Ji eCTBUS. KOJIOTUUeCKUe
npo0J/IeMbl TeTI0HEepPreTUKHU. TeXHUUeCKHUe YCTPOMCTBA U MPaKTHUECKOe TIPUMeHeHHe:
[IBUTaTe/ib BHYTPEHHETO CropaHusi, ObITOBOM XOMOAUIBHUK, KOHAUL[MOHED

JlabopatopHasi paboTa
2. VIamepeHue y/1e/TbHOM TelJIOeMKOCTH

CamocTosTe/IbHasA pHGOTa:yqe6HI/IK,3aAa‘—II/I.

Tema 3.3

ArperarHble
COCTOSIHMS BelllecTBa "
(azoBbIe nepexoabl

Copep)xaHHe yueOHOro MaTepuasia

ITapoobpa3oBaHre W KoHjeHcalus. VicriapeHue u kurieHwe. AOCOMIOTHAs M OTHOCHUTEeTbHAsI
BJI&XHOCTH BO3Ayxa. HachlleHHbIN map. Yje/ibHast TerioTa mapoodpa3oBaHusi. 3aBUCUMOCTb
TemIepaTypbl KUMeHusl OT JaBieHus. Tepgoe Teno. Kpucraninmueckre U aMopQHble Tesa.
AHu3zoTpONMsL CBOMCTB KpuCTa/aioB. JKugkue kKpuctasibl. (CoBpeMeHHble MaTepHuasbl.
[InaBneHve W KpucTa/uM3alysl. Y[e/bHas TeIUlOTa I1/IaB/IeHUs.

Cy6numarniysi. YpaBHeHHe TeryIoBOro OamaHca

JIabopaTopHbie padoThbI:
2. OnipefiesieHye BJIa)KHOCTU BO3/yXa.

IIpakTHueckas padoTa

7.IlpakTtryeckasi pabora: TexHHUeCKHe YCTPOWCTBA U NTPAKTUUECKOe TIPUMeHeHe: TUTPOMEeTP
Y TICUXPOMeTP, Ka/IOpUMeTp, TeXHOJIOI'MH 110Jly4eHUs] COBPeMeHHbIX MaTepuasioB, B TOM UnCjie
HaHOMAaTepHaJIOB, U HAHOTEeXHOJIOTUU

CamocTosaTebHasA pHGOTai y‘-IE6HI/IK,3aAa‘JI/I.

OK 01-OK 07; J1.1.-
JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

Pa3pen 4. Di1eKTpojHaMHKa

27/3

Tema 4.1
DJIeKTPOCTaTUKA

Copep)xaHue yueOHOro MaTepuasia

OnekTpu3anus Tesl. DJIeKTPUYeCcKui 3apsi. [IBa BHa 37eKTPUUECKUX 3apsiioB. [IpoBOJHUKHY,

10

OK 01-OK 07; JI.1.-
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JVS/IEKTPUKA W TOJYNIPOBOJHMKHU. 3aKOH  COXPaHeHUsl 3JIeKTPUUeCKOro  3apsza.
B3aumogeiicteue 3apsfoB. 3akoH KysoHa. ToueuHbIN 3/eKTpUYeCcKun 3apsf. DJIeKTpudecKoe
nosie. HarpsbkeHHOCTB 3/1eKTpruyecKoro noJist. [IpuHIun cyrnepno3uLyvy 3/1eKTpUUeCcKUX MoJiew.
JIVHUM HAarNpsUKeHHOCTH 37eKTpUYeckoro Tmons. Pabora cum 3/1eKTPOCTaTUYeCcKOro TIOJs.
[Torenuuman. Pa3HocTh noTeHuManoB. IIpOBOAHUMKM W W3MEKTPUKU B 3JIEKTPOCTaTUYECKOM
nosie. JIusyiekTpuueckas MpOHULIAeMOCTb. DJIEKTPOeMKOCTb. KoHjeHcaTop. J/1eKTPOeMKOCThb
IIJIOCKOI'0 KOH/IeHCcaTopa. JHeprus 3apsbkKeHHOI'0 KOH/IeHCaTopa.

ITpakTryeckue 3aHSITUS

[TpakTHueckast paboTa

8.I3mepeHue 31eKTPOEMKOCTU KOHZeHcaTopa. TexHWuyeckue yCTPOMCTBA U IpaKTHYecKoe
TpUMeHeHHe: 3/IeKTPOCKOII, 3/IeKTPOMETp, 3JIeKTpOCTaThyecKasi —3alllira, 3a3eMeHue
3/IEKTPONPHUO0OPOB, KOHEHCATOP, KOMMPOBAJIBHBIH arrapaT, CTPYHHBIN ITPUHTED

JIabopaTopHbie padoThbI:
3. OnpeienieHye 1€KTPOEMKOCTH KOH/IeHCAaTOpa

JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30

CamocrosTesibHasi pabdora: yueOHUK, 1300pa3uTh rpaduyecKd KapTUHBI 3/IeKTPUUECKUX
T0JIeM Pa3/IMYHbIX CUCTEM 3apsi/ioB

Tema 4.2

3aKoHbI IOCTOSAHHOI'0
TOKAa. JJIEKTPHUYeCKHI
TOK B Pa3/IMUYHbIX
cpepax

Copiep)kaHue yueOHOro MaTepuasa:

ONeKTPUUYECKHN TOK. Y CJIOBUS CYLLIeCTBOBaHHUS 3/IEKTPUUYECKOT0 TOKa. MicTouHuKM ToKa. Crsia
ToKa. [locTrosiHHbIM TOK. HampsbkeHue. 3akoH Owma i yuyacTKa 1eld. OJieKTpUueckoe
COMPOTHUBJIEHWE. Y/elbHOE COTMPOTHUB/IEHWE BelljecTBa. [locienoBaTesibHOe, MapasiebHoe,
CMeIllaHHOe CoeJuHeHHe TIPOBOAHMKOB. PaboTa 3/ieKTpruueckoro Toka. 3akoH JIkoyns-Jlentia.
MOILHOCTh 3/IEKTPUYECKOTO TOKA. JJIEKTPOJABMXKYLLAs CWia U BHYTPEHHee COMpPOTHBJIEHHE
HMCTOYHMKA TOKa. 3akoH OMa /il MoJHOM (3aMKHYTOM) 3/eKTpuueckoi Lernu. KopoTkoe
3aMblKaHWe. DJIEKTPOHHAsi IPOBOAUMOCTh TBEPAbIX METa//IOB. 3aBUCUMOCTb COMPOTUB/IEHUS
MeTalJIOB OT TeMrepaTypbl. CBepXNpOBOAUMOCTb. JJIEKTPUUECKHI TOK B BakyyMme. CBOMCTBa
3/IEKTPOHHBIX TYYKoB. IlomympoBogHuku. CoOCTBeHHass W TIpUMeCHas TPOBOJUMOCTh
TOJTYTIPOBOIHUKOB. CBOMCTBa pP-n- repexo/ia. [1omynpoBogHUKOBLIe IPUOOPLI. D/IeKTPUUECKHI
TOK B pacTBOpax U paciuiaBax »3/eKTPOJIUTOB. OJIEKTPOJIUTAUECKas  JUCCOLMALUS.
OneKTpo/iv3. OJIeKTpUueCKuii TOK B ra3ax. (CaMOCTOSTe/bHbI UM HeCaMOCTOSITeTbHBIN
paspsazg. Mosus. [Tna3sma”

13

OK 01-OK 07; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JIP30
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HpaKTI/IHECKI/Ie 3dHATHSA

9.I1pakTueckas pabora: TexHHUUECKHe YCTPOKCTBA ¥ TIPAKTHUECKOe NIPUMeHeHHe: aMIiepMeTp,
BOJIBTMETD, peocrar, VICTOYHUKU TOKa, 3/IeKTpOHarpeBaTe/ibHble npubopkl,

3/IEKTPOOCBETUTE/TbHBIE TIPUOOPLI, TEPMOMETP COTTPOTHBJIEHUS], BAKYYMHBIH TU0/], TEDMUCTOPEI 1
1 (hOTOpPE3UCTOPHI, MOTYTPOBOAHUKOBBIN U0/, TaJbBaHUKA
CamocrosTenbHas pabora: yuebHUK, 3a7aunt ?
JIabopaTopHbIe paboThI: 1
4. VI3ydyeHUe CMeIlIaHHOTO COeZJUHEHMS] Pe3UCTOPOB.
I cemectp:
MaKCHMaJibHasi HarpysKa: 60
O6s3aTe/IbHas Harpy3Ka: 51
JleKijuu: 37
JIabopaTopHbIe 3aHATHS: 6
ITpakTHuecKue padoThI 8
CamocTrosiTesibHasA padoTa 9
IIpoMexxyToUyHas aTTeCcTalusa: 15
10/2
Tema 4.3 [TocTosiHHbIE MarHUTBL. B3anmogelicTBUe TOCTOSSHHBIX MarHUTOB. MarHuTHoOe T1iosie. BekTop
MaruauTHoOe nosie MarHUTHOM WHAYKUWW. [IpUHLIMIT Cymneprio3viuM MarHWTHBIX ToJsiel. JIMHWKM MarHUTHOM
ONeKTpOMarHUTHast vHAYKUMW. KapThHa MMHUNA MarHUTHOW WHYKLWU TO/s1 TTIOCTOSIHHBIX MarHUTOB. MarHuTHOe
WHIYKLWS ToJie MPOBOJHMKA C TOKOM. KapTyHa MMHUN MHAYKLUWKA MarHUTHOTO TOJIs1 JJIMHHOTO TIPSIMOTO OK 01-OK 07; JI.1.-
IPOBOJHUKA M 3aMKHYTOr'O KOJIbLIeBOI'O IIPOBOJHMKA, KAaTYLIKU C TOKOM. OrmbIT Opcreja. 4 JI.6.; M.1.-M..6;
BsaumogerictBue npoBoJHUKOB ¢ TOKOM. Cuna Amrepa, ee MOAy/b U HarpaBieHue. Cuna I1.1.1.; JIP2, JIP4,
JlopeHlla, ee MOAy/Ib W HampaBjieHWe. [IBrKeHUWe 3apsKeHHOW 4YacCTHLbl B OJHOPOJHOM JIP23, JIP30

MarHUTHOM Tiojie. Pabora cumbl JlopeHija. fIBieHue 3/1eKTPOMAarHUTHOM WHAYKIMU. [10TOK
BeKTOpa MarHUTHOM UHJYKLIWW. DeKTPOJBWKYILasi Ch/la MHAYKLWU. 3aKOH 3/IeKTPOMarHATHON
vHAYKMKY Papajies. BuxpeBoe 3/ieKTpuyeckoe 1osie. DIeKTPOABUKYLAsl CHh/la MHAYKLIMM B
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MPOBOJHHUKE, IBVKYIEMCS IMOCTYIAaTeJbHO B OAHOPOAHOM  MarHMTHOM mnoJie.  [IpaBuio
Jlenua. WHAYKTUBHOCTb.  fIBleHWe  CaMOMHAYKLIMH.

OJIEKTPOJABWXKYILIAsi CWIa CaMOWHAYKLWWA. ODHEepPryus MarHWTHOIO T0Ji1 KaTYLLIKKM C TOKOM.
DJIEKTPOMAarHUTHOE T10JIe

10.ITpakTHueckass pabora: TexHWUecKWe YCTPOMCTBA U TPaKTHUeCKoe TPUMeHeHHUe:
MOCTOSIHHbIe MAarHuThl, 3JIEKTPOMAarHUThl, 3JIeKTPOJBUraTe/b, YCKOPUTE/IX 3jieMeHTapHbIX
YaCTHL], UHAYKLJMOHHAs [1eYb

JIabopaTopHbIe 3aHSATHS

JlabopartopHasi pabota 12. ViccnemoBaHue IeHACTBUSI TIOCTOSTHHOTO MarHUTa Ha PaMKY C
TOKOM.

JlabopatopHasi pabota 13. VM3yueHue siBJIeHHUs 3/IEKTPOMAarHUTHOW WHAYKIHSI

CamocTosTesibHasi padoTa: yueOHUK, 3a/1aud

Pa3pen 5. Kosied0auus ¥ BOJIHBI

12/4

Tema 5.1
MexaHnuueckue U
3/IEKTPOMarHuTHbIEe
KoJ/ie0aHus

KonebarenbHasi cuctema. CBOOO/IHBIE MeXaHUUeCKHe KojiebaHus. ["apMoHruuecKre
Konebanust. [lepuog, yactora, aMmrimtya v (haza Komebanuii. [IpyKMHHBIN MasiTHUK.
MareMaTHUeCKUM MasiTHUK. Y paBHEHHe FapMOHHUYECKUX KojiebaHuii. ITpeBpaiijeHre SHeprun
Mpy TapMOHUUecKuX Konebanusx. KonebarenbHbiil KOHTYP. CBOOO/HBIE 3/IeKTPOMarHUTHbIE
KosiebaHus B UlealbHOM Kosie0aTe/TbHOM KOHTYpe. AHa/IOTHSI MEXK/Iy MEXaHUUeCKUMU U
3/IEKTPOMAarHUTHbIMU KosieOanusmMu. Popmysna ToMcoHa. 3aKOH COXpaHEHUs SHEPTUU B
uziealbHOM KojiebaTeslbHOM KOHTYpe. [Ipe/cTaB/ieHHe 0 3aTyXaroIux KojaebaHHsIX.
BuIHY>K]eHHbIe MeXxaHuUecKue Kosiebanusi. Pe3oHaHc. BeIHYK/jeHHbIe 37IeKTPOMarHuTHbIe
Kosiebanus1. [lepemeHHbIN TOK. CHHYCOW/A/TbHBIN TIepeMEeHHBIN TOK. MOIITHOCTh ITepeMeHHOT0
TOKa. AMIUTUTYJJHOe U JeCTBYIOLee 3HaUeHre CUJIbl TOKA U HarnpsbkeHusi. TpaHcopmaTop.
[Tpou3BO/ICTBO, Mepeiaua ¥ MOTpeb/IeHre 3/1eKTPUUECKON SHEPTrUH. DKOIOTHYeCKHe PUCKU
TIpU MPOU3BO/ICTBE 3/IeKTPHUUecKor sHeprun. KyabTypa UCIonb30BaHUs 371eKTPOIHEPTUU B
TOBCeJHEBHOM >KU3HU

IIpakTnueckas padora
11. IpakTuueckasi pabota: TexHUUECKUEe YCTPONCTBA U TTPAaKTHUECKOe PUMeHeHHe:
3/IeKTPUYECKHI 3BOHOK, TeHepaTop MepeMeHHOr0 TOKa, IMHKHY 37IeKTporiepejau

JlabopaTopHasi paboTa
JIabopaTopHas pabora 7. VcciieoBaHue 3aBUCMMOCTH TTepHO/a MaslbIX KosilebaHHid Tpy3a Ha
HWUTH OT JIMHBI HUTU U MaccChl Ipy3a.

OK 01-OK 07; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JTP30
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JIabopatopHasi pabora 8. VcciemoBaHue repeMeHHOTO TOKa B LIETIM M3 T0C/Ie[J0BaTeTbHO
COeZIMHEeHHBIX KOHZEHCAaTOPa, KaTYIIKH U Pe3ucTopa

CamocrosTenbHasA pabora: yueOHUK, 3a7aunt

Tema 5.2
MexaHuueckue v
3/IEKTPOMarHUTHbIEe
BOJIHBI

MexaHnueckre BOJIHBI, YCJIOBUsSI pacnpoctpaHeHusi. ITeproz. CKOpOCTb pacripoCTpaHeHus U
JUHa BosiHBL. [lomepeuHble W TMpOAO/IbHbIE BOMHbL. VHTepdepeHLuss U AUQpaKLus
MexaHUueCKUx BoJiH. 3BYK. CKopocThb 3ByKa. ['(pOMKOCTb 3ByKa. BricoTa ToHa. TeMOp 3ByKa.
OJIGKTPOMAarHUTHbIEe BOJIHBL. Y(CJIOBUSI W3/IyUYeHUs 3JIeKTPOMarHWTHbIX BOJH. B3avMHas
opueHTauus BekTopoB E, B, v B s/iekTpoMarHuTHOW BosiHe. CBOMCTBA 3/IeKTPOMarHUTHBIX
BOJIH: OTpa)kKeHue, TipejioMJieHue, mojspusanus, Audpakuuvs, uHTep@epeHiusi. CKOpPoCTb
3/IeKTPOMAarHMTHBIX BOJIH. [11Kasna 3/1eKTpoMarHuTHbIX BOJIH. [I[pmMeHeHne 3/1eKTPOMarHUTHBIX
BOJIH B

TeXHUKe U ObITy. [IpUHIUTIBI PaIMOCBSI3U U TelleBUeH s, Parionokaiius. D/IeKTpOMarHuTHOe
3arpsi3HeHHe OKpY>KaroLler cpejibl

IIpakTnueckas padora

12. TexHUUECKHE YCTPOMCTBA U MPAKTUUYECKOe TIPUMEHEHHE: My3bIKa/bHbIe UHCTPYMEHTHI,
yJIbTPa3ByKOBasi AMArHOCTHKA B TeXHUKe U MeJUIMHe, Pajlap, PaAUONIPUEMHIK, TeJIeBU30p,
aHTeHHa, TesieoH, CBY-meup

CamocrosTenbHas pabora: yuebHUK, 1300pa3uTh MOAPOOHYIO CXeMy PaJMOCBSI3U UH
W3rOTOBUTH MOZE/b TIPOCTEHIIIero paAuoNpUEMHUKA.

OK 01-OK 07; JI.1.-
JI.6.; M.1.-M.6;
I1.1.1.; JIP2, JIP4,
JIP23, JTP30

Pazpgen 5. OnTuka

13/2

Tema 5.1
OnTuka

I'eomeTprueckas onruka. IIpsamonuHeliHOe pacripocTpaHeHye CBeTa B OJHOPOJHOU cpefie.
JIyu cBeta. ToueuHbIi1 UICTOUHUK cBeTa. OTpa)keHHe cBeTa. 3aKOHbI OTPa)KeHUsI CBETa.
[TocTpoeHue u3o06paXkeHUH B TVIOCKOM 3epKasie. [TpesioMmieHre cBeTa. 3aKOHBI MTPeJIOM/IEHHUS
cBeTa. ABCOJTIOTHBIN MOKa3aTesib nipeniomsieHus. [TosTHoe BHYTpeHHee OTpa)keHHe.
[IpenenbHbIV YO/ MOMHOTO BHYTPEeHHEro oTpakeHusl. Jlucnepcus cBeta. CI0XKHBIM COCTaB
6enoro ceeta. [Iper. Cobupatoiiiye u paccerBaroiiye uH3bl. ToHKas mH3a. DoKycHoe
pacCTosiHUE W ONTUYeCKast CHjla TOHKOU JIH3bI. [TocTpoeHure n300pa’keHuM B COOUPAFOINX U
paccerBaroIIMX 1MH3aXx. PopMyra TOHKOU MH3bI. Y BenuueHue, faBaeMoe MH30M. [Ipesesibl
MPUMEHUMOCTH reoMeTpruueckoi onTuku. BonHoBast onTuka. IHTepdepeHLiys cBeTa.
KorepeHTHbIe UICTOUHHUKH. ¥ CJIOBUSI HAa0/IIO/IeHHsI MAKCUMYMOB ¥ MMHUMYMOB B

OK 01-OK 05; JI.1.-
JI.6.; M.1.-M..6.;
I1.1.1.; JIP2, JIP4,
JIP23, JTP30
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VMHTep¢epeHIIMOHHON KapTHHe OT ABYX CHH(a3HbIX KOrepeHTHbIX UCTOUHUKOB. [Iudpakius
cBeta. [lndpakivoHHas pelieTka. ¥ cjioBre Hab/o/ieHHs TJIaBHbIX MAaKCUMYMOB TIpH Ta/ileHUH
MOHOXPOMaTUUEeCKOTr0 CBeTa Ha AM(paKLMOHHYIO penieTKy. [Tosisipusalys cBeTa

IIpakTHUyeckue padoThbI:
13.HabmtoieHue JUCriepcuy CBeta.

14.TexHuueckre yCTPOMCTBA U MPaKTUUeCKOe MpUMeHeHUe: 0UKH, Jyma, ¢oToarnmnapar, 2

MPOEKL[MOHHbIH arrapar, MUKPOCKOII, TelleCKOI, BOJIOKOHHAs! ONTHKA, AU(paKLMOHHAast

pelleTKa, NoJISIPOUL, TeecKon

JTabopaTopHas pabota 9. OnpesiesieHue TIOKa3aTeJisl IPeJIOMJIEHUsT CTEKIIA.

JIaboparopHas pabora 10. VMiccnenoBanve cBOMCTB U300pakeHHit B TMH3aX.

JIabopatopHasi pabota 11. HabmoeHue qucrepcuy cBeTa 9

JIaboparopHasi pabota 12. OnipesiesieHue [TMHBI CBETOBOM BOJIHBI C TIOMOIIBIO U PaKI[IOHHOM

pelLeTKH.

JlabopatopHasi pabota 13. HabmoieHue CIUIOIIHOTO Y JITHEMYAaTOro CIIeKTPOB.

CamocTrosiTesibHasA padoThI: yUeOHUK, 3a7iauu
Pa3pen 6. OcHOBBI crieljHa/IbHOM TeOPHH OTHOCHTE/IbHOCTH
Tema 6.3 I'paHuibl NIPUMEHMMOCTH K/IaCCHUYeCKOM MexaHUKW. IlocTynatel crienaapHOW Teopyu
OCHOBBI CIIel{Ha/IbHOM | OTHOCUTE/IBHOCTU: WHBAPUAHTHOCTH MOJY/ISA CKOPOCTA CBeTa B BakKyyMme, NIPUHLUII OK 01-OK 05; JI.1.-
TeopuH OTHOCHUTEJIbHOCTH DWHIITeHa. OTHOCHTEeIbHOCTh OHOBPEMEHHOCTHU. 3aMe/jIeHre BpeMeH! U 2 JI.6.; M.1.-M.6.;
OTHOCHTE/IbHOCTH COKpall|eHHe [JJIUHbI. DHeprusi U UMITyJIbC PeJIITUBUCTCKOUN YyacTULIbl. CBsI3b MacChl C SHEPruen [1.1.1.; JIP2, JIP4,

Y MITYJIbCOM Pe/ISITUBUCTCKOU YaCTHULIbl. DHEPrHys MOKOS. JIP23, JIP30
Pa3gen 7. KBanToBas pu3nka 7/2
Tema 7.1 ®oTtoHbl. DopmyJia [11aHka cBsA3U IHepruM GoTOHA C ero YacToTON. JHePrusi U UMIYJIbC
JJieMeHTbI cdotoHa. OTkpbiTHe U wucciefoBanue ¢otosddekra. Ombitei A.I'. CrosieToBa. 3aKOHbI OK 01-OK 07; JI.1.-
KBAHTOBOMH ONTHUKHU ¢doTosddekra. YpaBHeHue DiiHIITeHA 71 QoTo3ddekTa. "KpacHas rpanunia” ¢porosddekra. 5 J1.6.; M.1.-M..6;

Iaenenue ceeta. OnbiThl I1.H. JlebeneBa. Xumuueckoe «KBaHTOBasi ONTHKA». I1.1.1.; JIP2, JIP4,

JIP23, JTP30

Tema 7.2 Mogens atoma TomcoHa. OnbiThl Pesepdopza 1o paccesiHuo -yactull. [lnaHeTapHas Mojienb 1 OK 01-OK 07; JI.1.-

Ctpoenue aToma

dTOMad. HOCTYJIaTbI Bopa. I/I311yquI/Ie U 11orjioumenne (bOTOHOB I1pH 1iepexoze aTomMd C OgHOro

JI.6.; M.1.-M.6,;
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YPOBHSI SHepruu Ha Apyrou. Buzpl criekTpoB. CrieKTp YpPOBHeM SHepPrud aToma BOJOpOja.
BosiHoBbIe cBoiicTBa uactull. BosHbl ge Bpoiinsg. KopmycKy/nsipHO-BOJIHOBOM  lyaU3M.
CrioHTaHHOe U BbIHYKJieHHOe u3nyuyeHue. Judpakiiys 371eKTPOHOB B KpUCTa/liaX. Y CTPOMCTBO
W npuHUMIN paboTbl Jja3zepa. CIOHTaHHOe U BBIHYXK/EHHOe u3lyueHWe. TexXHUYecKue
yCTPOMCTBA UM TIpaKTHUUeCcKoe TMpUMeHeHHWe: CIeKTpa/ibHbIM aHaiu3 (CTeKTPOCKOM), Jia3ep,
KBaHTOBBIM KOMITbIOTED

JIaGopaTopHbIe 3aHATHA
JlabopatopHasi pabota 14. HabmoieHre TMHEHYATOro CrieKTpa

I1.1.1.; JIP2, JIP4,
JIP23, JIP30, ITIK 1.1,
[IK 2.2

Tema 7.3
AToMHOe s7po

OKCIepUMeHThI, J0Ka3bIBaloIle CJI0’KHOCTb CTPOeHUs sifipa. OTKpbITHE paJMO0aKTHBHOCTU.
OnbiThl Pe3epdopza no onpeziesieHU0 cocTaBa paju0aKTUBHOrO u3nydeHusi. CBoiicTBa anbda-,
Oera-, TaMMa- u3nyueHWs. BiusHMe paJUOaKTUBHOCTH Ha >XMBble OpraHu3mbl. OTKpBITHE
MpOTOHA U HelTpoHa. HyknoHHast Mozienb siipa ['eiizeH6epra-VBanenko. 3apsj siipa. MaccoBoe
unc/io sizapa. M3otomnel. Anbda-pacrnaz. D/IeKTPOHHBIN U TIO3UTPOHHBIN OeTa-pacriaj. I'amma-
r3/lyyeHue. 3aKOH PaIMOaKTUBHOTO pacriaja. JHeprusi CBsi3U HyK/IOHOB B sfipe. SliepHble CUbI.
HedekT maccel simpa. fnepHble peakiuu. [leseHue W CUHTe3 sijiep. S1JepHbI peakTop.
TepMmosiziepHbIii cuHTe3. [Ipo6eMbl U TIEPCIIEKTHBbBI SJ€PHONM HEPTeTUKUA. DKOJIOTMUeCKUe
acreKThbl s/IepDHOM SHEepreTUKU. JjeMeHTapHble 4acTullbl. OTKpbITHME MO3UTPOHA. MeTo/ibl
HaOJ/TFOIeHNs] Y PervucTpaliy 3/ieMeHTapHbIX 4acTul]. dyHpaMeHTabHbIE B3aWMO/I€HCTBUSI.
EauHcTBO hr3nueckoit KapTUHbI

Mwupa

IIpakTHUyeckue padoThI:

15.MccnefoBanue TpeKOB YacTuL] (M0 TOTOBBIM (oTOrpadusim).

16.TexHnueckue yCTPOWCTBA W TIpaKTHUeCKOe NMpHUMeHeHHe: ()OTo3/1eMeHT, (OTOAATUHK,
conHeyHast Oarapesi, CBETOAMO/, CTIEKTPOCKOTI, jla3ep, KBAaHTOBbIA KOMITBIOTED, 03UMET,
KaMmepa BunbcoHa, siiepHbIi peakTop, aToMHasi 6omMba

CamMocTosiTesibHasi padoTa: yuebHUK, 3a/jauu

II cemectp:

MaKCHMMaJ/lbHasi Harpy3Ka:

84

o0si3aTe/IbHAsA Harpy3Ka:

44

Jleknum:

16
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JlabopaTopHbIe padoThI: 20
ITpakTHUYecKue padoThI 8
CamocrosTesibHasA pabora 10
ITpomMe)xyTouHasi arTecTanus (IK3amMeH) 15
3aropj:
MaKCHMaJ/IbHas HarpyskKa: 144
O0s3aTe/lbHAsE Harpy3kKa: 95
Jleknum: 53
JIabopaTopHbie paboThI: 26
IIpakTuyeckue padoThI: 16
CamocrosTenbHas pabora 19
I[IpomMe)xyTouHasi aTTecTanus (IK3amMeH) 30
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3. YCJIOBUS PEAJIN3AIIN YUYEBHOM JVICITUTL/IVHBI

3.1. TpeboBaHus K MUHUMA/IbHOMY MaTepHa/IbHO-TeXHUYECKOMY 00eCreueHH 0

Peanu3aiiusi mporpaMMbl JUCHUIIMHBI TpeOyeT Hamuuusi yueOGHOro kKabuHeTa
du3rkn.O6opypoBaHue yueOHOro kKabrHeTa (Ha OCHOBaHWHM TIpuKa3a oT 23 aBrycra 2021 r.
Ne 590 «O6 yTBepyKZieHUM TMepeyHst CPe/iCTB 00yueHUs U BOCITUTAHUS. ..»):
Lludposas naboparopus 1o Gpu3smKe AJisi yUUTes;

[Tudporast mabopatopusi 1o GpusMKe 17151 yUeHUKa;

Bechl TexHUUeCKHe C pa3HOBeCaMU;

KomruiekT fj1s1 1abopaToOpHOTo MPakTUKyMa IO OTTHKE;

KowmruiekT g1t 1abopaToOpHOTO TIPAaKTUKyMa 10 MeXaHUKe;

KowmrisiekT 17151 1ab0paTOPHOTO MPaKTUKyMa T10 MOJIEKY/ISIPHOU (hr3vKe U
TePMOIMHAMHKH;

7.  KowmrmuiekT f/1s1 1abOpaTOPHOT0O MPaKTUKyMa T0 3/IEKTPUUECTBY (C TeHepaTopoM);
8.  KoMIuiekT /i u3yueHus: BO30OHOB/ISIEMbIX HCTOUHUKOB SHEPrUH (COTHEUHOMH,
BETPOBOM dHEPruu, OM0-, MeXaHUUeCKON U TePMO3/IeKTPUUECKON SHEePreTUKH);
9.  AwmmepmeTp 1abopaTOpPHbIN;

10. BoabT™meTp 1ab0paTOPHLIL;

11. Konopumetrp c HabOpoM KalOpUMETPUUECKHX TeJT;

12. Tepmometp abopaTopHbIl;

13. KomrmekT fijisi u3yueHUs] OCHOB ME@XaHUKH, TTHEBMAaTUKKU U BO30OHOB/ISIEMBIX
HMCTOYHUKOB HEPTUH;

14. Bapometrp-anepous;

15. Bnok nutaHus peryaupyembii;

16. Beb6-kamepa Ha TIOZBW)KHOM IIITaTHRBE;

17. Bupgeokamepa it paboThI C ONITHUECKUMU TIPUOOpaMu;

18. T'enepaTop 3ByKOBOIi;

19. Twurpometp (ricuxpometp);

20. T'py3 HabOpHBIH;

21. IuHamMOMeTp JieMOHCTpAI|MOHHbIN;

22. KOMIUIEKT MOCY/ibl IEMOHCTPAL[MOHHOM C TIPUHA//IEXKHOCTSIMH;

23. MaHOMeTp XXHIKOCTHOM JeMOHCTPALIMOHHbI;

24. Metp 1eMOHCTPAL[HOHHbIM;

25. MUKpPOCKOI IeMOHCTPALMOHHbIN;

26. Hacoc BakyymHbIli KOMOBCKOTO;

27.  CTOnMUK Mo beMHbIN;

28. IllTaTuB AeMOHCTpaALMOHHBIA (PU3NYECKUN;

29.  DJIeKTpOIIUTKA;

30. Habop JeMOHCTpalMOHHBIM [0 MeXaHUUECKHUM SIBJIEHUSIM;

31. Habop JeMOHCTpaIMOHHbIN 110 [UHAMUKe BpalllaTelbHOTO

JBVDKEHUST;

32. Habop JeMOHCTpaIMOHHBIN 110 MeXaHUUYeCKUM KoJiebaHUsM;

33. Habop eMOHCTpaMOHHbIN BOTHOBLIX SIBJIEHHH;
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34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
5l.
52.
53.
54.
55.

Begepko Apxumea;

MasaTHukK MakcBesa;

Habop Ten paBHOr0 00beMa;

Habop Ten paBHOM Macchi;

[Tpubop A/t AeMOHCTpalK aTMOC(HEpPHOTO JaB/IeHMUS;
[Ipr3ma HaK/IOHSIOIIASICS C OTBECOM;

Pbruar 1eMOHCTpAlLIMOHHBIN;

Cocyapl coob1iarolumecs;

CTakaH OT/IMBHOW JIeMOHCTPaLMOHHbIM;

Tpy6ka HproToHa;

[lap ITackans;

Habop /leMOHCTpaI[MOHHBIN 110 MOJIEKY/ISIPHOM (hH3UKe U TeTIJIOBLIM SIBJIEHUSIM;
Habop JeMOHCTpaI[MOHHBIN 110 Ta30BbIM 3aKOHAM;
Habop Karu/iisipos;

TpyOKa /17151 ;eMOHCTpaL[y KOHBEKIIUY B XKUIKOCTH;
LumvHpBI CBUHLIOBBIE CO CTPYTOM;

IITap ¢ Ko/BLIOM;

BbICOKOBOJIbTHBIM UCTOUHUK;

I'enepatop Ban-ze-I"paacda;

Hosumerp;

KamepTOHBI Ha pe30HaHCHBIX SALLMKAX;

KomrmuiekT rpubopoB 1 NpyHazieXKHOCTel /1151 AeMOHCTpaLiu

CBOICTB 3JIEKTPOMAaIrHUTHBIX BOJIH;

56.
57.
58.
59.
60.
61.

KomruiekT ripubopoB Aijis W3ydeHus IPUHLIUIIOB PaiMoTIpreMa U pafiioriepejaum;

KowmriiekT rpoBo/oB;

MarsuT ayroobpa3sHblii;

MarHuT nosI0COBOM JIeMOHCTPAl[OHHbIM;

MarmHa 3/1eKTpogopHasi;

MasITHUK 371€KTPOCTaTUYeCKUM;

27. Habop 1o n3y4yeHHr0 MarHUTHOTO T0JIst 3eMJIH;

28. Habop JieMOHCTpPaIMOHHBIH 110 MAHUTHOMY I10JTF0 KOJIbL[EBBIX TOKOB;
29. Habop JieMOHCTpPaIMOHHBIH 110 TIO/TyTIPOBOJHUKAM;

30. Habop AeMOHCTPAI[MOHHBIH TT0 TIOCTOSSHHOMY TOKY;

31. Habop AeMOHCTpPAIMOHHBIH T10 3JIEKTPHUYECKOMY TOKY B BaKyyMe;
32. Habop JieMOHCTPAI[MOHHBIH T10 3/IeKTPOJUHAMUKE;

33. Habop /s ;eMOHCTPALIMK MarHUTHBIX TI0JIeH;

34. Habop /151 [eMOHCTPALIMH 37TeKTPUUECKUX TT0JIeH;

35. Tpauchopmarop yueOHbIH;

36. Ilajouka CTeK/ISIHHAS,

37. [Ilanouka 300HUATOBAS;

38. [IIpubop JleHria;

39. Crpenky MarHUTHBIE Ha IITATHBAX;

40. CynTaH 3/1eKTpPOCTaTUYeCKUH;
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41.
42.
43.
44,
45,
46.
47.
48.
49.
50.
51.

[ITTaTUBBI U30/IUPYIOLLIUE;

ONeKTPOMAarHuT pa300opHbIi;

Habop aeMoHCTpal[iOHHBIM 110 TeOMETPHUUYECKOM OITHKE;
Habop aemMoHCTpaliOHHBIM 110 BOJTHOBOM ONTHKE;
CrieKTpOCKOIl ABYXTPYOHbI;

Habop criekTpanbHbIX TPYOOK C MCTOUHUKOM TTATAHUS;
YcranoBka g5 usyuenus QpotosdpdekTa;

Habop meMOHCTpaLMOHHBIH 110 MOCTOSTHHOM [11aHKa;
KoMmruieKT HaryissgHbIX T0CoOuUii /17151 TOCTOSTHHOTO MCTIO/Ib30BaHus;
KowmriiekT mopTpeToB /151 oopmiieHust KabrHeTa;
KoMI1/1eKT 1eMOHCTPAL[MOHHBIX YUeOHBIX Tab/IuIl.

[Tpy Hamuuuu HeoOXOAUMOTo 000pYJOBaHWS 3aHATHS MO (DU3UKE B HEKOTOPBIX
C/Ty4asix MOTYT IPOBOAUTHCS B UMEIOIIMXCS B 00pa30BaTe/IbHON OpraHu3aljii MacTepCKUX
WK 1abopaTopusix.
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3.2 UndopmanmoHHOe obecrieyeHne 00yueHUsI

IlepeueHb  HCHOJb3yeMbIX  y4yeOHBIX  u3iaHHMi, VIHTepHeT-pecypcoB,
AOMO/THUTE/TbHOU TUTepPaTypbl

OcHoBHas MTeparypa:

OcHoBHas MTeparypa:

1.Msxwuies I'. §1. ®usuka: 10-i1 knacc: 6a30Bbiii 1 yry0IEHHBIN YPOBHU: yUeOHUK /
I'. §1. Mskuiues, b. b. ByxoBues, H. H. CoTckuii; non, pegakuueid H. A. TlapdeHTheBoil. —
10-e u3ga., crep. — Mockga : IIpocseienue, 2023. — 432 c. — ISBN 978-5-09-103619-0.
— Tekct: snekTpoHHBbIM // JlaHb: 3/1eKTPOHHO-OUOMMOTeuHass cucremMa. — URL:
https://e.Jlanbook.com/book/335051.—Pexxum goctyna: 9bC «JlaHb», 110 mapoJito

2.MsikuitieB I'. f1. ®u3mka: 11-i Kmacc: 6a30BbIM U yryO/IEHHBIN YPOBHU: YUeOHUK /
I'. §1. Mskuues, b. b. ByxoBies, B. M. Uapyrun ; noj penakiueid H. A. ITapdeHTbeBo.
— 11-e u3pg., ctep. — Mocksa: IIpocseiienue, 2023. — 432 c. — ISBN 978-5-09-103620-
6. — TekcT: 37meKTpoHHBINA // JIaHb : 37MeKTPOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/335054.—Pexxum foctyna: 9bC «JlaHb», 110 mapoJito

Jlono/THUTe/IbHAA TUTepaTypa:

1.Jloreunenko O. B. ®usuka + ellpunokeHue: yuebHuk / O. B. JIorBUHeHKO. —
Mockesa : KnoPyc, 2024. — 437 c. — ISBN 978-5-406-12104-7. — TeKCT: 3/1eKTPOHHBIU
// ONeKTPOHHO-O0MO/IMoTeUHast cucremMa «BOOK.ru» [caiT]. —  URL:
https://book.ru/book/950602. —Pexxum goctyna: 35C «BOOK.ru», 1o naposto

2.Jloreunenko O. B. ®usuka. [Ipaktukym: yuebHoe ocobue / O. B. JIorBUHEHKO. —
Mockga : KHoPyc, 2023. — 358 c. — ISBN 978-5-406-11977-8. — TeKcCT: 371eKTPOHHBIN
// OneKTpOHHO-O0MbIMoTeUHast cucreMa «BOOK.ru» [canT]. — URL:
https://book.ru/book/950216. —Pexxum goctymna: 3bC «BOOK.ru», no naposto

3. CabupoBa ®@. M. ®u3uka. dyekrpuuecTBo U MarHetusm / ®@. M. Cabuposa, 3. A.
JlatunoB. — CaHkTt-IleTepOypr : Jlanb, 2024. — 112 c. — ISBN 978-5-507-48070-8. —
TekcT : a/eKTpoHHBIM // JlaHb : 9/1IeKTpOHHO-OMOMMoTeuHasi cuctema. — URL:
https://e.lanbook.com/book/362882.—Pexxum goctyna: 9bC «JlaHb», 110 apoJito

4.CaxabueB U. A. ActpoHomus. [Tpaktukym / U. A. Caxabue, @. M. CabupoBa. —
Cankt-ITetepOypr: Jlanb, 2024. — 88 c. — ISBN 978-5-507-48155-2. — TekcT:
9/IEKTPOHHBIM  //  JlaHb:  3MeKTpOHHO-OMOMMoTeuHass  cuctema. —  URL:
https://e.lanbook.com/book/367406.—Pexxum poctyna: 3b6C «JIaHb», 10 Maposito

5.Tpodumona T. M. KpaTkuii Kypc ¢Hu3MKu C MpuMepamMu pellieHus 3ajau: yueOHoe
nocobue / T. U. TpodumoBa. — Mocksa : KuoPyc, 2023. — 279 c¢. — ISBN 978-5-406-
11193-2. — TeKCT: 3/IeKTPOHHBIN // D/1eKTpOHHO-O0MbmMoTeuHasi cuctema «BOOK.ru»
[caiit].— URL: https://book.ru/book/949829. —Pexxum goctyna: 3bC «BOOK.ru», no
TIapoJIro
Ilepeuens IHTEepHeT-pecypcoB:

1. Bank 3a/]JaHUN PISAEHT - Pexxum
nocryma:http:// www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. EguHas Kosuiekius 1MdpoBbIX 00pa30oBaTeNbHBIX PeCypcoB. - Pexxum JocTyra:

http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-1ikona. - Pexxum goctymna: http://www.km-school.ru/ ;
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4. OrtkpbITast ¢bu3uKa. - Pexxum JOCTyTIa:
http://www.physics.ru/courses/op25part2/design/index.htm;

[Tnatdopma AKnacc - Pexxum poctyna: http://www. yaklass.ru;

Poccuiickast 3/1eKTpoHHas 1iKosa - Pexkum poctymna: http://www.resh.edu.ru/;
®usuka.lil. - Pexxum poctymna: http:/ www.fizika.ru;

®UIIN (BITP 11 knacc) - Pexxum goctymna: http://www.fipi.ru/;

DJIeKTPOHHBIN yueOHUK - Pexxum goctyma: http://www.physbook.ru/.

© XN W
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4. KOHTPOJIb 1 OIEHKA PE3YJ/IbTATOB OCBOEHUSA JUCLIUIIVIMHbBI

KoHTpo/Ib U OIjeHKa PacKpbLIBAIOTCS uepe3 YCBOeHHbIe 3HAHUS UTPHOOpeTeHHbIe
00yuaroIMMUCsS YMeHus1, HarlpaB/ieHHbIe Ha (OpMUPOBaHKe 00IIKX U MPodeCcCHoHaTbHBIX
KomreTeHIMA. KoMmeTeHI[UM 10/KHBI OBbITH COOTHECEHBI C TPeIMETHBIMU pe3yJ/ibTaTaMHu.
[l KOHTPOJIE M OLIeHKU pe3y/ibTaTOB OOyueHUs TIperio/iaBaTesib BbIOMpaeT (OpPMbI U
MeTO/Ibl C yueToM TpodeccroHany3aluyy o0yueHus 1o MporpaMMe AUCLIUITAHBL.

Ko u HaumMeHoBaHHe
(hopMupyeMBIX KOMIIETEeHIIUH

Pa3pen/Tema

Ty o1eHOYHbIX
MepOonpusITHH

OK 01. BeibupaThb CIioco0bI
peltieHus 3a7au

rpodecCOHa/ILHOM JiesiTeTbHOCTU

[MPYUMEHUTE/IbHO K Pa3/INYHBIM
KOHTEeKCTaM

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pazgen 3. Temnr 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4. Temnl 4.1., 4.2.
Pasnen 5. Temsr 5.1., 5.2., 5.3.
Paznen 6. Temnl 6.1., 6.2.

- YCTHBIH OTPOC;

- (hpoHTaIBHBIN OTPOC;

- OILleHKa KOHTPOJIbHBIX
pabor;

- HabJroeHre 3a XOZ0M

OK 02. Ncnosib30Bath
COBpPeMeHHbIe CPe/ICTBA TIOMCKa,
aHaJM3a u

VHTepripeTaLyy UH(GOpMaIum u
WH(OPMaIIMOHHBIE TEXHOJIOTHUH
1711 BBITTOJTHEHUS 3a/1a4
rpoceccroHaTLHOM
nesTeTbHOCTU

Paspmen 1. Temnr 1.1., 1.2, 1.3
Pazgen 2. Temsnr 2.1., 2.2., 2.3.
Pasnen 3. Temsr! 3.1., 3.2., 3.3,
3.4., 3.5.

Pasnen 4. Temnl 4.1., 4.2.
Paznen 5. Temnl 5.1., 5.2., 5.3.
Pasnen 6. Temnl 6.1., 6.2.

10 C

BBITTO/THEHMST
mabopaTOpHBIX padoT;

- OLIEHKA BBITIO/IHEHUS
mabopaTopHbIX paboT;

- OLIeHKa

MpaKTHUYeCKUX paboT
(pelleHHsTKaUeCTBEHHBIX,
pacueTHbIX,MpodeccruoHa
TbHO

OK 03. [TnanupoBaTh 1
peanr30BbIBaTh COOCTBEHHOE
1poeCcCUOHAIbHOE 1
JTMYHOCTHOE pa3BUTHE,
rpeArpUHUMATeNbCKYH0
esTe/IbHOCTD B
ripodeccruoHaibHOM cdepe,
VICTI0/Ib30BaTh 3HAHHUS I10
(b1MHaHCOBOM TPaMOTHOCTH B
Pa3/IMYHBIX >KU3HEHHBIX
CUTYyaLUsIX

Pazpmen 1. Temnr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temnr 3.1., 3.2., 3.3,
3.4., 3.5.

OpHEHTHPOBaHHBIX
3a/1au);

- OLleHKa
3a/IaHUI;

- HabmozeHre 3a XOZA0M
BLITIOJTHEHUST
VHWBUTyalbHbIX
MPOEKTOB U OL|eHKa
BbITIOJTHEHHBIX

MPOEKTOB,;

- OL|eHKa

BBITIO/THEHUSI

TeCTOBBIX

OK 04. 3ddexkTrBHO
B3aMMO/I€HICTBOBATh U pPabOTaTh B
KOJIJIEKTUBe U KOMaHie

Pazgen 1. Temsr 1.1., 1.2, 1.3
Pasnen 2. Temnr 2.1., 2.2., 2.3.
Paznen 3. Temnr 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4. Temnl 4.1., 4.2.
Pasgen 5. Tewmsr 5.1., 5.2., 5.3.

Paznen 6. Temnl 6.1., 6.2.

TOMalTHUX
CaMOCTOSITEe/IbHBIX

paboT;

- Hab/oJeHre U OIleHKa
pellieHUs KelC-3a/1ay;

- Hab/roleHre U OIeHKa
[1e710BOW WUTPBI;

- DK3dMEH.
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OK 05. Ocy1ecTBasiTh YCTHYIO U
MMMCbMEHHYI0 KOMMYHUKaLUIO Ha
rocyJjapCTBEHHOM SI3bIKe
Poccuiickori @esepaliuu C yueTom
0C0OEHHOCTeN COLUAbHOTO U
KyJIbTYPHOT'O KOHTEKCTa

Pazgen 1. Temsr 1.1., 1.2, 1.3
Paznen 2. Temnr 2.1., 2.2., 2.3.
Paznen 3. Temnr 3.1., 3.2., 3.3,
3.4., 3.5.

Paznen 4. Temni 4.1., 4.2.
Pasnen 5. Temnr 5.1., 5.2., 5.3.
Paznen 6. Temnl 6.1., 6.2.

OK 06. IIposiByisATh Ipa’kjaHCKO-
MaTPUOTUYECKYHO TO3ULHIO,
[1leMOHCTPUPOBATh OCO3HAHHOE
1oBeJleH/e Ha OCHOBe
TPaJULMOHHBIX
o011jeueI0OBeYeCKHX 1JeHHOCTel, B
TOM YHCJIe C Y4eTOM
rapMOHU3aLUU
Me)KHaLlMOHa/IbHbIX U
Me>KpeJUTM03HbIX OTHOLLIeHUH,
MPUMEHSATH CTaHZAapThI
AQHTUKOPPYIILMOHHOI'O TIOBE/IeHUs

Pazpmen 1. Temnr 1.1., 1.2, 1.3
Pasmen 2. Temwr 2.1., 2.2., 2.3.
Paznen 3., Temnr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4., Temb1 4.1., 4.2.

OK 07. CozeiicTBOBaTh
COXPaHEHUIO OKpY Karolien
cpefibl, pecypcocOepeskeHHto,
MIPUMEHSITh 3HaHUS 00
M3MeHEeHUU K/TUMaTa, MPUHLUITHI
Gepe>kKTMBOTO MPOM3BO/ICTBA,

5 PeKTHBHO J1e1ICTBOBATh B
Ype3BbIYaHbIX CUTYaL[HsIX

Paznen 1. Temnr 1.1., 1.2, 1.3
Pasmen 2. Temwr 2.1., 2.2., 2.3.
Pazmen 3. Temwr 3.1., 3.2., 3.3,
3.4., 3.5.

Pasgen 4. Temn1 4.1., 4.2.

Pasgen 6. Temsl 6.1., 6.2.

[TK 1.1. AHamu3upoBaTh paboTy
CTaHI[HOHHBIX, TIEPETOHHbIX,
MUKDOTIPOL[ECCOPHBIX U
[IMarHOCTUYECKUX CUCTEM
ABTOMATHKH T10 TIPUHLMITHAIbHBIM
CXeMaM.

Pasgen 7 Tema 7.2

[1K 2.2. [TpousBoauTh pa3bopky,
cOOPKY M peryMmpoBKy MprOOpoB
W YCTPOMCTB CUrHAMM3aL|H,
[[eHTpaIn3al[ii U OJIOKUPOBKHU.

Paznen 7 Tema 7.2
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