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1. OBHIASI XAPAKTEPMCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOI'O ITPEJIMETA
OYIIL.11 PU3UKA

1.1 Mecto yueOHOro mnpegMeTa B CTPYKTypeé OCHOBHOM mpPo(decCHOHA/TBHOM
oOpa3oBaTe/IbHON POrPaMMBbI:

O61ieobpa3oBaTesibHbIN yueOHbIN npeaMer OYTI.11du3mka sBiseTcss 00si3aTeNbHON UacThiO
o61meobpa3oBaTesibHOrO [UK/Ia 0Opa3oBarenbHOM Tporpammbl B cootBetcTBuM ¢ OT'OC CIIO mo
cnermanbHocTd 23.02.01 OpraHusanysi MepeBO30K M yIIpaB/ieHHWe Ha TpaHCIopTe (10 BUJAM)
(yrBepkmeH mipukazoM MunnpocBemjeruss Poccun ot 20.03.2024 Nel76). Pabouass mporpamma
OVYTI.11 ®usuka pa3paborana B cootBeTcTBUM ¢ ®I'OC COO (B AelicTByMOLel pefakinuu) U C
yueToM TIpUMepHOU pabouell mporpammbl 001e00pa30BaTe/IbHOW AWCHUTUIMHBL «DuU3nKa» [jis
ripodeccroHa/bHBIX 00pa3oBaTenbHbIX opranu3auii MPTIO (yTBepxkaeHa npotokosoM Ne6/2025 ot
«18» ampens 2025 1.).

[Tpu peanusaiuu paboueli MporpaMMbl MOTYT MCIIOJIb30BaThCsl pa3vuHble 0Opa3oBaTe/ibHbIe
TEXHOJIOTHH, B TOM YHCJIe IUCTaHIIMOHHBIE, 37IeKTPOHHOE 00yJeHue.

Pabouasi mporpamma yuebHoro mnpeaMera OVYII.11 ®dusnka MokeT OBbITb HCMONb30BaHA B
npodeCCOHABHOM TO/TOTOBKE, TIEPEroJrOTOBKe M TIOBBIIIEHHMHM KBalU(PUKALUK pabouux I10
ripoeccusim:

15894 Orneparop 1ocTa LieHTpaiv3aLyy;

18401 Curnanmcr;

17244 TIpueMocjaTurK Tpy3a U Oaraxa;

25337 Orepatop 1o 06paboTKe repeBO30YHbIX JOKYMEHTOB;

18726 CocraBuTe/b MOE3/I0B;

16033 OnepaTtop COPTUPOBOYHOM r'OPKHU;

25354 OrniepaTop 1pH [1e)KypHOM IO CTaHLIUU.

B yue6nbix maHax OIIOII-TITICC3 yue6nbiii npeaMer OYTL.11 ®usnka BXOAWUT B COCTaB
00ImMX yueOHBIX AUCIUIUIHH (TIPeIMeTOB), (OPMHUPYEMBIX U3 00s13aTeIbHBIX TTPeJMEeTHBIX 00acTei
@®I'OC cpeaHero obujero o6pa3zoBanus, [js crefanbHocTed CIIO. C  yuérom mpodusist
0CBaMBaeMOM CITeI[MabHOCTH JAHHBIN yueOHbIN TIpeiMeT peanr3yeTcsi Ha 1 Kypce.

1.2. Iles1b 1 UIaHUpYeMBIe pe3y/IbTaThl 0CBOEHHs y4e0HOro mpegMeTa

1.2.1. ITesin yueGHOro0 nmpeaMera:

CopepkaHve TIporpaMMbl  00O1ieobpa3oBatesibHOro yuebHoro mpeaMera OVYIL11 dusmka
HaIpaBJIeHO Ha [JOCTYDKeHHe C/IelyIOLUX Lieslein:

* (dopmHpoBaHMe WHTepeca U CTpeMJIeHHsl 00YYaroIUXCsl K HAyYHOMY M3Y4YeHUIO TIPUPO/bI,
pa3BUTHe X UHTENIeKTyabHbIX U TBOPYECKHX CTIOCOOHOCTE;

* pasBUTHe IpeJCTaB/JeHUI 0 HAyUYHOM MeTo/le TI03HaHUs

Y (hOpMHpOBaHUe UCC/Ie|0BaTe/IbCKOTO OTHOILIEHHS K OKPY KarOLUM SIBJIEHHUSIM;

* (QopMupoBaHMe HayuHOrO MHPOBO33DEHHUs] KaK pe3y/jbTaTa W3yuyeHWss OCHOB CTPOEHUs
MaTepuH U (GyHJaMeHTa/IbHbIX 3aKOHOB (PU3UKY;

* (dopmHpoBaHWe yMeHHI OOBSCHATH SIBIEHHS C WCIO/Ib30BaHHEM (HU3UUeCKUX 3HaHWWA U
HayUHbIX /l0Ka3aTe/bCTB;

* (QopmMmupoBaHue Npe/iCTaB/AeHUI O POIA (PU3UKU /ISl Pa3BUTHS IPYTMX eCTeCTBeHHbIX Hayk,
TeXHUKU U TeXHOIOTUM.

HocTikeHue 3TUX Liesieid obecrieunBaeTcs pellieHreM CJielyIolIrX 3a/au

B TIpoLiecce U3y4yeHHs Kypca (pH3MKU Ha YPOBHe cpefiHero obiero obpa3oBaHus:

* mpuoOpeTeHHWe CHUCTeMbl 3HaHWK 00 0OmMX (U3NUeCKX 3aKOHOMEPHOCTSIX, 3aKOHaX,
TeOpUsIX, BK/IIOUasi MeXaHWKY, MOJIEKY/SIPHYIO (PU3MKY, 3/1eKTPOJUHAMUKY, KBAaHTOBYIHO (PU3MKY U
3/71eMeHTbl aCTPO(PU3UKHY;

* (opMupOBaHHe YMeHWM NIPUMEHSTh TeOpeTUUeCKe 3HaHUS



ISt 00bsiCHEeHUS (DM3UUECKUX SIBJIEHWH B TIPUPO/Ie U /ISl TIPUHSATHS TIPAaKTUYEeCKUX PellleHni B
TOBCEeTHEBHOM JKU3HU;

* OCBOEHHe CIOoCOO0B pellleHHs] Pa3/IMYHBIX 33/]au C SIBHO 3a/JaHHOM (DH3UUECKOW MO/IeNbo,
3ajlau, TMOApa3yMeBalolIMX CaMOCTOSITeJIbHOe CO3/laHue (U3MUeCKOW MOjenu, COOTBEeTCTBYHOLLeH
yCJIOBUSIM 3a/laul;

* MoHMMaHue (U3UUeCKUX OCHOB U TIDUHLIUIIOB [JEeMCTBUS TEeXHUUYECKUX YCTPOUCTB U
TeXHOJIOTUUECKUX TTPOIIeCCOB, UX BJIUSHUS Ha OKPY KAIOIIyI0 Cpejy;

* OB/IaJileHNe MeTOZaMH CAMOCTOSITe/TEHOTO TJIaHUPOBAHUS

U TipoBefieHUs1 (PU3MUECKUX SKCIIePUMEHTOB, aHa/luW3a W WHTeprpeTaluu HWH(OpMaIuu,
oripe/ie/ieHusi JOCTOBEPHOCTH T0JTyUeHHOT 0 pe3yJibTaTa;

* CO3ZlaHMe YCJIOBUM /711 Pa3BUTHSL YMEHUW TPOEKTHO-MCC/e0BaTe/bCKOM, TBOPYECKOMH
JlesITe/TbHOCTH.

OcobeHHOCmb (hopmMuposaHusi COBOKYNHOCMU 3a0ay usyueHusi (pu3uku 015 cucmembl CpeoHe20
npogeccuoHanibHo20 06pa3oeaHust 3axkaUaemcsi 8 He06xooUMocmu peanu3ayuu NPogeccuoHanbHOU
HanpaeneHHoCMu pewdemblx 3aday, yuéma ocobeHHocmell ccepbl OessmeabHocmu OyOywjux
cneyuaaucmos.

Ilpoepamma no ¢usuke npedocmasnsiem B03MONCHOCMb O/ peaausayuu  pazauuHbIX
MemoouuecKux no0xXo008 K opeaHusayuu obyueHust (pusuke npu ycao8uu COXpaHeHusi 06s3amenbHol
uacmu cooepicaHus Kypcd.

IMpenodaseamenb énpase camocmosimenbHO 8blOUpamMb (hopMy u3yueHus Mamepuanda: AeKyus,
O0eMOHCMpayusi 3KcChepumeHma, npakmuueckas paboma, npakmukym no peuwleHuto 3aday u np., a
makce Nno ceoeMy YCMOMPEeHUr npoeooum OeMOHCMpAyuoHHble U aabopamopHble pabombl ¢
yuémom umerowje2ocsi 0bopyooeaHusi (onpedensimb NpPOOOAHCUMEAbHOCMb AAOOPAMOPHO20 UAU
npakmuueckoeo 3aHsimusi, 0ONOAHAMb e20 Opyeumu eudamu pabom: usyueHue meopemuueckKo20
mamepuana, peweHue 3a0ay, paboma ¢ mexHuueCKUM meKCmoM, mecmupogaHue u np.)

IIpenodaeamenb camocmosime/nbHO onpedeasiem nNocaed008amebHOCMb U3yueHusi U 00vem
uacog, omeoouMbIll HA Uu3yueHue omoenbHbIX mMeM, 6blOupaem memMamuky npopeccuoHaIbHO
OpPUEHMUPOBAHHO20 COO0epXHcaHusi OUCYUnIuHbl 8 3agucumocmu om cneyugpuxku 6yoywell
npogeccuoHabHoll desimebHOCMU 06YUAOWUXCS.

1.2.2. IInaHupyemMble pe3y/IbTaThbl 0CBOEHHS 0011[e00pa30BaTe/IbHOTO YUe0HOro mpeAMeTa
B cooTBeTcTBUH ¢ PI'OC CIIO u Ha ocHoBe PT'OC COO

Oo6mue kommnetennmu (ganee — OK) u mpodeccronanbHble KomreteHuu (ganee — [TK) ®I'OC
CIIO B COOTHECEHMH C JIMUHOCTHBIMHU, MeTarpeIMETHBIMHU M TTPeIMETHLIMU Pe3y/IbTaTaMH 00yueHust
6a3zoBoro ypoHs (manee — [TP6) ®I'OC COO npescTaBieHsl B Tabmiie:



Koj v HaumMeHOBaHHe
(opMupyemMbIx
KOMITeTeHI[MH

Ilnanupyembie pe3y/ibTaThl 0CBOEHH NMPOrpaMMbI 10 y4eOHOMY MpegMeTy

O6mme’

JucnunivHapHbie®

OK 01. Beibuparts
CTI0COOBI peltieHust
3ajau
ripogeccoHa/IbHOM
JesITeIbHOCTH
TIPUMEHUTETHHO K
Pa3TMUHBIM
KOHTeKCTaM

JIMUHOCTHBIE Pe3y/bTaThl AO/DKHBI OTPaXKaTh B YaCTH
TPY/0BOT'O BOCITUTAHMUSI:

- TOTOBHOCTH K TpyAy,
MacTepCTBa, TPYA0I00ue;

- TOTOBHOCTb K  aKTUBHOM
TeXHOJIOTUUEeCKOWM W  COLMaTbHOM  HarpaB/IeHHOCTH,
CroCcoOHOCTh WHULIUHMPOBATh, T/IaHUPOBATh u
CaMOCTOSITeJILHO BBITOJIHSTh TaKyIO /IeATeIbHOCTS;

- UHTepeC K pa3iuuHbiM cepam rpodeccroHaIbHON
JesITeTbHOCTH,

- TOTOBHOCTb W CIIOCOOHOCTL K 0Opa3oBaHUIO U
camo00pa30BaHUI0 Ha TIPOTSPKEHUH BCeH >KU3HHU.

MertaripeiMeTHbIe Pe3y/IbTaThl JO/DKHBI OTPaXKaTh:

Ornagexuve YHUBepCaTbHBIMU yueOHbIMU
T03HABATETbHBIMU JeHCTBUSIMH:

a) 6a30BbIe JIOTUUECKHe JeHCTBUS:

CaMOCTOSITe/IbHO (POPMYJIUPOBATh U aKTya/lu3UpOBaTh
nipobemy, paccMaTpUBaTh ee BCECTOPOHHE;
yCTaHaB/IMBaTh CYL[ECTBEHHbINA TMPHU3HAK WU OCHOBaHUS
/ISl CpaBHeHWs, Kjaccubukalmu U 000OIeHws;
OTIpe/leNIATh 1[eJId JIeATeIbHOCTH, 3a/laBaTh MapaMeTphl U
KPUTEPUU UX JOCTH)KEHUSI; BBISIB/IATH 3aKOHOMEDPHOCTU M
MPOTUBOPEUUs] B PACCMaTPUBAEMBIX SIBJIEHUSIX; BHOCHUTh

OCO3HaHMe I1I€HHOCTHU

AedaTe/IbHOCTH

[TP6 1. CchopMHPOBAHHOCTH TIPeACTaB/IeHUNA O PONU
1 MecTe (PU3MKU M aCTPOHOMHUH B COBpEMEHHOM Hay4yHOMU
KapThHe MHpa, O cuUcTeMooOpasyroieil posu (U3MKU B
pa3BUTHH €CTeCTBeHHBIX Hayk, TeXHUKU
M COBpPEMEHHBbIX TeXHOJOIWi, O BKJaJle POCCHUIUCKUX
1 3apybeXHbIX YueHbIX-(QU3UKOB B pa3BUTHE HayKW;
MOHUMaHue  (PU3MYeCKOW  CYIITHOCTH  HaOJ0ZaeMbIX
SIBIEHUM  MMKDOMHMpa, MakKpoMMpa UM  Merammpa;
MOHUMaHWe POMM  aCTPOHOMUU B TIPAKTUUECKOM
JlesiTeIbHOCTU ~ 4YejioBeKa W Jla/ibHeWIeM  Hay4yHO-
TeXHUUECKOM pa3BUTHUH, ponu bu3uku
B (dopMuUpOBaHUM Kpyrosopa U  (QYHKLMOHAIbHON
IPaMOTHOCTH uejioBeKa [l pelleHus MpPaKTHUYeCKUX
3ajau;

ITP6 2. CchopMHUPOBaHHOCTb YMEHUWH pacrio3HaBaTh
¢busnueckre siBjieHUS (MPOLIECCh) U OOBSACHATHL WX Ha
OCHOBe  W3YYeHHBIX  3aKOHOB:  DaBHOMepHOe U
PaBHOYCKOPEHHOe MPSIMOJIMHeNHOe [IBIKeHre, CBOOOfHOe
naZieHue TeJs, [BWKEHWEe TI0 OKPY)KHOCTH, WHEepIus,
B3aMMO/IeliCTBMe  Tesl,  KojebaTenbHOE  /IBIDKEHUE,
pe30HaHC, BOJIHOBOe JBIKeHue; nuddy3usi, OpoyHOBCKOe
[IBIDKEHWe, CTPOeHWe >KUAKOCTe U TBepAbIX Tell,
n3MeHeHHe oObeMa Tesl MpU HarpeBaHWHW (OXTaXKJeHUH),

KODpPEeKTHBBI B [leiTelIbHOCTh, OLleHMBaThb COOTBETCTBHE | TEIJIOBOe  paBHOBeCcHWe,  MCMapeHue,  KOHJeHcalus,
pe3ynbTaTOB 1ie/isiM, OLIeHMBaTh pHUCKU TIOC/IeCTBUM | TJlaB/ieHWe, KPUCTA//TM3alUs, KWUIEeHWe, BJIaXKHOCTb
JesiITe/IbHOCTU; Pa3BMBaTh KpeaTWBHOE MbIIJIeHWe TIpU | BO3[yXa, CBA3b  CpefiHe KWHETUYEeCKOW  SHepPruu

’0O0ure pesyabTaThl CPOPMY/IMPOBAHLI B COOTBETCTBUM C JIMUHOCTHBLIMA W MeTanpeaMeTHeIMU pesynsraramu OI'OC COO, B (GOPMUPOBAHUM KOTOPHIX YUYaCTBYeT
o01ieobpa3oBare/ibHast AUCLUIIIMHA.

3,£[chnnnHHaprle pe3y/bTaThl CHOPMYTMPOBAHEI U TPOHYMEPOBAHBI B COOTBETCTBHH C TPeOOBaHHSAMH K MPeAMETHEIM pe3ysbTaTaMm 6azoeoro ypoeHs (ITP6) ®T'OC COO (ITpuka3
MunHo6pHayku Poccun ot 17.05.2012 Ne 413 (pegakius ot 27.12.2023 1.).
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pelIeHUH )KU3HEHHBIX MPOo0JIeM;

0) 6a30BbBIe HCC/IeIOBATE/TLCKHE eHCTBUS:

- BJIaJIeTh HaBbIKAMHU Y4yeOHO-MCC/IeIOBATEILCKON U
MPOEKTHOW  /IeITe/IbHOCTH, HaBbIKAMU  Pa3pelieHust
ripobJiem;

-  BBISIB/IITH  TIPUUMHHO-C/IE/ICTBEHHbIE CBSI3U WU
aKTya/IM3UpOBaTh 3ajlauy, BbIABUraTh THUIIOTE3y ee
pellleHysl, HaXOAWUTb apryMeHThbl [jIsI J/I0Ka3aTe/bCTBa
CBOUX YTBEPXKAEHWM, 3a/laBaThb TApaMeTpPbl U KPUTEPHUU
pelleHus;

- aHa/JM3UpPOBATh TIOJlyUYeHHble B XOJie pelleHust
3aZlaud = pe3y/bTaThl, KPUTUYECKH  OL€HWBATb WX
JIOCTOBEPHOCTb, TIPOTHO3UPOBATh W3MEHEHHE B HOBBIX
YCJIOBUSIX;

- yMeTb TEPEeHOCUTh 3HaHWsS B TO3HABaTeIbHYIO U
MPAKTUYECKYIO YaCTH >KU3HEIeATeTbHOCTH;

- yMeTb UWHTErPUPOBATh  3HAHUSA
TIpeIMeTHBIX 00s1acTeif;

- BBIJIBUTaTh HOBBIE WZIEH, MIpeAJiaraTb OPUrHMHAIbHBIE
TIO/IXOZIbI U PEIIeHusT;

- TpPOSIBIATH CIOCOOHOCTb WX WCIO/b30BaHUs B
T03HaBaTe/bHOW U COLIMAIbHOW MPaKTHKE;

-TIPOSIB/IATH ~ CIIOCOOHOCTH M TOTOBHOCTh K
CaMOCTOSITE/ILHOMY TIOUCKY METO/IOB peleHust
MPAaKTHUECKUX 3ajjau, NMPUMEHEHUI0 pPa3/IMYHbIX METOZOB
TO3HAHUS;

- CTaBUTh U (OPMYJIMPOBaTh COOCTBEHHBIE 3a/laud B
oOpa3oBaTe/ibHOW  JIeITeIBHOCTU U >KU3HEHHBIX
CUTYyalUsiX; BBISB/ISATH MPUUUHHO-C/IE[ICTBEHHbIE CBSI3U U
JUIA  [I0Ka3aTeJibCTBa CBOMX YTBEP)KIEHUM, 3a/laBaTh
rapamMeTpbl YW KDUTEPUM peLIeHUs] aKTyaJu3UpOBaTh
3a/lauy, BBIIBUraTb THUIIOTE3y ee peIleHusi, HaXOJUTh
apryMeHThI;

- AHA/M3UPOBATb TOJIyUYEeHHBbIE B XO/Ie PelIeHHUs

W3  pasHbIX

TETVIOBOTO  [BWKEHUsT  MOJeKyal ¢ abcosroTHOM
TeMIIepaTypou, TIOBBIIIIEHHE JIaB/IeHWsT ra3a TIpU €ro
HarpeBaHWM B  3aKPbITOM  COCyZe, CBSI3b  MeXAY
rnapaMeTpaMHM  COCTOSIHMSI rasa B M30IpOLeccax;
3/IeKTpU3aLvsi Tesl, B3aUMO/IefiCTBUe 3apsi/|0B, HarpeBaHHe
MPOBOJHUKA C TOKOM, B3aUMOJIEMCTBHE MAarHUTOB,
3/IeKTPOMAarHuTHasE WHIYKLUs, [eHCTBUe MAarHUTHOTO
MoJiIi Ha TIPOBOJHMK C TOKOM U JBWXKYILUKCS 3aps,
3/IeKTPOMarHuTHbIe KoyiebaHusi U BOJTHBI, TIPSIMOJIMHEMHOe
pacripocTpaHeHWe CBeTa, OTpa)keHWe, TpeioMJIeHHe,
uHTepdepeHiys, Audpakuus U TOAsSpU3alys CBeTa,
nucriepcust cBeta; (OTO3MeKTprUUecKuii 3peKT, CBeToBoe
JlaBlieHre, BO3HMKHOBEHHE JIMHeMuaToro CrieKTpa aToMa

BOZIOPOJa, ecTeCTBeHHast v HCKYCCTBEHHast
PaJiM0aKTHBHOCTE;

I1P6 3. Biagenue OCHOBOI10/1aratoIUMU
(busnyeckuMu TOHATUSAMU u Be/ITMUMHAMU,

XapaKTepU3yIOIMMU (u3nyecKre TpoLecchl (CBsS3aHHBIMU
C MeXaHWUYeCKUM [BWKEeHHEM, B3auMOJeHCTBUEM Tel,

MeXaHHYeCKMMU KOojebaHUAMH U BOJ/IHAMH; AdTOMHO-
MOJIEKYJ/IADHBIM CTpOe€HHUEM BelleCTBa, TeIlJ/IOBBIMHU
nponeccamu; 3SJIEKTPUYECKMM W MdAIHUTHBIM II0JIAMH,
3JIEKTPHUYECKHUM TOKOM, 3JIEKTPOMAarHMTHBIMHA

KojiIe0aHusIMU U BOJ/IHAMH; OIITUYeCKHMH SABJIE€HUAMU;
KBAHTOBBIMU SBJIEHHWAMHK, CTPO€HHEM aTOMd M dTOMHOI'O

A4pa, PaZiMOaKTUBHOCTBIO); BJIaZIeHUe
OCHOBOMO/IArarwlMi  aCTDOHOMUYECKUMU  TTOHSTHSIMH,
T03BOJISIFOILIUMU XapaKTepu30BaTh TIPOLIeCCHI,

TPOMCXO/MIINe Ha 3Be3/aX, B 3Be3[HBIX CHCTEMaX, B
MEXXT'a/JaKTUUECKOW Ccpejie; [BWKeHHe HeOeCHBbIX Tel,
3BOJIIOLIO 3Be3/ U BceneHHOi;

I[IP6 4. BiageHwe 3aKOHOMEPHOCTSIMH, 3aKOHAMH
U TeopusiMd (3aKOH BceMupHoro TsiroTeHus, I, Il u III
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3aflaui  pe3y/bTaThl, KPUTHUECKH  OIIEHWBATh  UX
JIOCTOBEPHOCTb, TIPOTHO3UPOBATh W3MEHEHHe B HOBBIX
YCJIOBUSIX; IaBaTh OLIEHKY HOBBIM CHUTYallWsiM, OL|eHHUBaTb
MpHUOOpPeTeHHBIN OTIbIT;

- pa3pabatbIBaTh IUIaH PelleHus] Po0/IeMbI C yUeTOM
aHa/M3a MMEIOIIMXCSl MaTeprabHbIX U HeMaTepuaTbHbIX
PeCcypcoB; CTaBHUThL IMPOOJEMbI W 3aiaud, [JOIyCKAIOIIie
a/lbTepPHAaTHUBHBIE PeIIeHUs

3aKOHbl HpbIOTOHa,
SHepPruy, 3aKOH

3aKOH COXpaHeHUsi MeXaHWUeCKOu
COXpaHEeHUsl UMITy/bCa, TPUHLUI
CyTeprio3uLiuu cun, TIPUHLUIT PaBHOIIPaBHOCTH
WHEepLUaIbHbIX  CUCTEM 0TCUeTa; MOJIEKYJISIPHO-
KUHETUYeCKyH) TeOpHI0 CTPOEeHMUsl BelecTBa, TIa30Bble
3aKOHbI, TIEPBbIM  3aKOH TEepPMOJWHAMHKH;  3aKOH
COXpaHeHHWs1 3/eKTPUYecKoro 3apsifa, 3akoH KyJsioHa,
3akoH OMa [/ yuyacTka Lemnu, 3akoH Oma JJis T0JIHOM
3/IeKTpUUeCcKou 1jernu, 3akoH J[koyssi - JleHlla, 3aKoH
37IeKTPOMarHATHOM  WHAYKLUM, 3aKOH  COXpaHeHHus
SHEPruM, 3aKOH [PSIMOJIMHEHMHOrO0  PaclpoCTpaHeHUs
CBeTa, 3aKOH OTpakKeHWsl CBeTa, 3aKOH [peloMJIeHHs
CBeTa; 3aKOH COXPaHeHHWsl SHepPruM, 3aKOH COXpaHeHHs
HMMITy/IbCa, 3aKOH COXpaHEeHHUsl 3JIeKTPUUYECKOro 3apsja,
3aKOH COXpaHeHUsl MacCOBOrO UHWCJ/a, IOCTy/aTel bopa,
3aKOH PaZii0aKTUBHOT O pacrnaza); yBepeHHOoe
WCI10/1b30BaHKe 3aKOHOB M 3aKOHOMEPHOCTEN Mpy aHa/iu3e
(hr3UUeCKUX sIBJIEHUN U TIPOLeCCOB;

[1P6 6. BnajeHue OCHOBHBIMH METOJAMH Hay4HOTO
T03HaHUS, UCIIO/b3YyeMbIMU B (PM3KKe: TIPOBOAUTH MPSIMbIe
Y KOCBEeHHbIe HM3MepeHusi (U3NUeCKUX Be/UUMH, BbIOUpasi
OTITUMAJIbHBIN CIIOCOO U3MepeHUst U UCII0JIb3YsT U3BECTHhIE
MeTO/Ibl OL|eHKM TIOTpeIHOCTel W3MepeHul, TPOBOJAUTD
WcceJoBaHUe — 3aBUCUMOCTeM  (U3UUYECKUX  BeJUYUH
C WCIOJIb30BaHUEM TIPSIMBIX U3MepeHUl, OOBSCHATH
T0JIyuYeHHbIe pe3y/bTaThl, UCI0/Ib3Ys (hr3UUecKre TeOpuH,
3aKOHbl W TIOHSTHS, W [lelaTh BBIBOZBI;, COOMIOATh
rpaBu/ia Oe30macHOro TpyZa
MpU TIPOBeJIeHUM UCCAeJOBaHUM B paMKax ydeOHOro

9KCIepyMeHTa u yueOHO-HCCIe0BaTeIbCKOM
JiesITe/TbHOCTH C WCTIOIb30BaHUEM U(PPOBBIX
M3MepUTe/IbHbIX YCTPOMCTB u 1abopaTopHOTO
obopyzsoBaHusi;  CHOPMHPOBAHHOCTb  IPe/CTaB/IEHUMN

0 MeTOoJaX TIIOoJydeHHs HdYUYHBIX dCTPOHOMMUYECKHX




3HAHUY;

I[IP6 7. CdopMHpPOBaHHOCTL yMeHHsl  pellaTh
pacueTHble 33Jlaud C $IBHO 3a/laHHOM (hU3UYeCcKoM
MOJIe/IbIO, VICTIOJIb3YSl ¢usnueckue 3aKOHbI

¥ TIDUHLUIBI; Ha OCHOBe aHalv3a YCJIOBUS 3aJauu
BbIOMpaTh (DU3UUECKYIO MOJE/b, BBIZEIATh (U3UUECKHe
Be/IMUMHBI U (OPMYJIbl, HeOOXOAUMbIe [l ee pelleHus],
MPOBOAUTH  pacueTbl U  OLeHWBaThb  peajlbHOCTh
TMOJIyUeHHOTO 3HaueHusi (M3NYeCKON BeJIMUMHBI; pellaTh
KaueCTBeHHbIe 3a/jauu, BBICTparBasi JIOTUYeCKU
HEeTpPOTUBOPEUMBYIO 1[eTI0YKY pacCy>K/JeHUW C Oropoi Ha
W3yuyeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (Qu3nUYecKue
sSIBJIeHUsI

OK 02. Ucnosib30Bath
COBpeMeHHbIe
CpeJiCTBa MOKCKaQ,
aHanvsa u
VHTepIipeTalun
vHpopMaluy 1
vH(bOpMaI[OHHbIe
TeXHOJIOTUU JJ1s
BBLITIOJTHEHUSI 3a/1au
ripodeccoHa/IbHOM
JlesiTeIbHOCTH

JIMUHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaTh B 4aCTH
1[EHHOCTH Hay4YHOT'0 TTO3HAHUS:

- c(hOpMHPOBAHHOCTh MUPOBO33peHHUs,
COOTBETCTBYIOIL[ETO COBPEMEHHOMY YDOBHIO pa3BUTHS
HayKM W OOII[eCTBEHHOW TMPAaKTUKW, OCHOBAHHOTO Ha
Jyasore KyibTyp, CIIOCOOCTBYIOILETO OCO3HAHUIO CBOETO
MecCTa B MMOIUKY/JIbTYPHOM MHDE;

- COBepIIIeHCTBOBaHHE $SI3bIKOBOM M UWTaTeTbCKOU
KY/JbTYPbl KaK Cpe/JiCTBa B3aUMO/IeHCTBUSI MEXY JTHOAbMU
Y TIO3HAHUS MHUPa;

MerTanpemMeTHble pe3yabTaThl JO/DKHBI OTPaKaTh:
OBnazieHue YHHUBEPCaTbHBIMU yueOHbIMU
M03HaBaTeTbHBIMU JIeICTBUSIMU:

B) pabora ¢ uHdopmalmei:

- BJaZieTb HaBbIKAMM TI0/yueHHs1 WH(OpMaluu U3
HMICTOYHUKOB Pa3HbIX TUIIOB, CaMOCTOSITE/IbHO
OCYIIEeCTB/IATh MOWCK, aHaau3, CUCTeMaTU3aluio U
WHTepIIpeTalyi0 MHPOPMAaIMKM pa3/IMUHbIX BUIOB U (HOpM
Tipe/iCTaB/IeHUS;

- CO3/]aBaTh TEKCTHI B PA3/IMYHBIX (hopMaTax C yueToM
Ha3HaueHUsi WHGOpMAllMM W 11eJIeBOM  ayJUTOPHH,

[TP6 5. YMeHHWe yuWTHIBaTb T'PAaHULIbI TIPUMEHEeHUs
M3y4YeHHbIX (PU3MUEeCKUX MOjesieil: MaTepuaibHas TOUKa,
VHepLMaabHasi CUCTeMa OTCYeTa, UJiea/bHbIi ra3; MO ey
CTPOEHMs Ta3oB, JKUAKOCTeH W TBepAbIX TeJs, TOUYeuHbIH
3/IeKTPUYECKU 3apsf, siZiepHasl MoJie/lb aToMa, HYKJ/IOHHast
Mojienb aTOMHOTO sapa
TMpY pellieHny GU3NUeCKUX 3a/ay;

ITP6 9. CchopMHpOBaHHOCTL COOCTBEHHOM TTO3UIUH 10
OTHOLLIEHUIO K pu3nueckoid H(OpMaLuH, MoydyaeMom 13
pasHbIX MCTOUHMKOB, YMEHHM UCII0/b30BaTh LU(pPOBLIE
TeXHOJIOTUU I TIOUCKa, CTPYKTypPHPOBaHUs,
VHTeprnpeTaliid W Tpe/CTaB/ieHusi y4eOHOW W HayuyHO-
TMOMYJ/IIPHOM vH(opMaLuy; pasBUTHe yMeHUU
KPUTHYECKOr0 aHau3a noayyaemMor nHdopMaruu




BbIOMpas ONTUMa/bHYIO (OpMy TpeACTaBlIeHUS WU

BU3ya/M3aliy;
- WCIO/Ib30BaTh CpeJCTBAa UH(OPMALMOHHBIX U
KOMMYHUKaI[MOHHBIX TeXHOJIOT Ui B pellieHun

KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHWU3al[MOHHBIX
3a7iau ¢ cobroileHueM TpeOOBaHHWI SPrOHOMHKH, TEXHUKH
0e30I1aCHOCTH, TUTHEHBI, pecypcocbepeskeHus], PaBOBBIX
M 9TUYECKUX  HOpPM, HOPM  HHGMOPMAIMOHHOMN
0e30MacHOCTH;

- B/aZieTb HaBbIKAMM paCliO3HAaBaHWS W 3allUThI
vHbopMaIi, “HGOPMAIIMOHHOM 6€30MaCHOCTH JINYHOCTH

OK 03. ITnanrposars
Y peasii30BbIBaTh
cobcTBeHHOe
ripogeccuoHa/ibHOE U
JIMUHOCTHOE pa3BUTHE,
TipeNpUHUMATETbCKY
10 JleATeIbHOCTh B
ripodeccoHa/IbHOM
cdepe, UCTIOIL30BaTh
3HaHMS 110 MPaBOBOM U
¢uHaHCOBOM
IPaMOTHOCTH B
Pa3/IMUHBIX
JKU3HEHHBIX
CUTyaLUsAX

JIMYHOCTHBIE pe3y/bTaThl JO/DKHbI OTPa)KaTb B 4aCTH
JlyXOBHO-HPABCTBEHHOI'O BOCTIUTAHUS:

- CIOCOOHOCTb OILIEHWBATh CUTYAlMI0 U TIPUHUMATh
OCO3HaHHbIe pellleHHs], OpPUEHTUPYSICh Ha MOPAJbHO-

HpaBCTBEHHbIE HOPMBI
U 1|eHHOCTH;
-0OCO3HaHWe  JIMUHOTO  BK/AQJ B  TOCTPOEHHe

yCTOMUUBOrO OyayIIiero;

MertarnpejMeTHbIe pe3yJ/bTaThl [O/DKHBI OTPaXkaTb:
OenazieHve YHUBepCalTbHbIMU peryJIsiTUBHBIMU
JIeCTBUSIMMU:

a) caMoOpraHu3alfusi:

- CaMOCTOSITeJTbHO OCYIIeCTB/ISTh T03HaBaTeIbHYIO
JesITeNTbHOCTh,  BBISIBASTH ~ MpPOOTEeMbl, CTaBUTh U
(hopmyMpoBaTh COOCTBEHHBIE 3alaul B 00pa30BaTeIbHOM
JesITeNTbHOCTU Y )KU3HEHHBIX CUTYalUsX;

- CaAMOCTOSTeJTbHO COCTaB/SAThL IUJIaH  pellieHus
npo6JieMbl C Y4eTOM UMEFOIIUXCSI peCYPCOB, COOCTBEHHBIX
BO3MOJKHOCTeM

Y TIpe/INOYTeHU;

- JaBaTh OLIEHKY HOBBIM CHUTYalIUsIM;

croco6cTBOBaTh  (DOPMUPOBAHUIO U TIPOSIBJIEHUIO
IMMPOKOW 3PYAMIIMM B Pa3HbIX 00/1aCTSIX 3HAHUH,

ITP6 9. CchopMHpPOBaHHOCTE COOCTBEHHOM MO3UIUH T10
OTHOILIEHHIO K (M3UUYecKoi nHpopMalLuu, TosyuyaeMon 13
pa3HbIX MCTOUHUKOB, YMEHWM WCII0/Ib30BaTh I[U(PPOBBIE

TeXHOJIOTHUU JUTST TIOMCKa, CTPYKTYPUPOBaHUS,
VMHTEpIpeTaliiid W Tpe/CTaB/leHUs y4yeOHOW W HayuyHO-
TMOMY/ISIPHOM vH(popMaLuu; pasBUTHe yMeHul

KPUTUUECKOI'0 aHa/ii3a rosiyyaeMoi MHpopMaLuu




TIOCTOSTHHO ~ TIOBBIILIATh  CBOM
Ky/IbTYpHBIN YPOBEHB;

0) CaMOKOHTPOJIb:

WCTIOb30BaTh TIpHUeMbl  pedieKCUM /I OI|eHKH
CHUTYal[uH, BIOOpA BEPHOTO PelleHus;

- yMeTb OIleHMBaTh pUCKU U
TIPUHUMATD PeIIeHHS

110 UX CHW>KeHHIO

obOpa3oBaTe/NbHBIN U

CBOEBPEMEHHO

OK 04. 3ddekTrBHO
B3aMMO/IelCTBOBAThL U
paboTtath B
KOJIJIEKTHBE U
KOMaH/ie

JIMYHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaTh B 4acTH
LIEeHHOCTH Hay4HOTr0 MMO3HaHMUSI:

-OBJ/Ia/ieBaHe HaBbIKaMU yueOHO-HUCC/IeZI0BaTeTbCKOM,
MPOEKTHOM
Y CoLMaibHOM JleITe/TbHOCTH;

MertarnipeiMeTHble pe3y/bTaTbl JOJ/DKHBI OTPa)kaTh:

OBnaseHVe  yHUBEPCAJbHBIMU  KOMMYHUKaTUBHBIMHU
JIeCTBUSIMMU:

0) coBMecTHast 1esITe/TbHOCTb:

- TMOHMMaTb M  WCMOJIb30BaThb MPEUMYIeCTBa

KOMaH/THOM

Y UHUBU/lya/TbHON pabOoThI;

- BbIOMpaTh TeEMaTUKy U METOAbl COBMECTHBIX
JEUCTBUH C yueToM OOIIHUX WHTEPECOB M BO3MOXKHOCTEH
Ka)Xk/IOT0 ujieHa KOJIJIeKTHBa;

- TIpUHUMATL Le/U
OpraHH30BbIBaTh
U KOODAWHUPOBATh [IeHCTBUSI TIO ee [IOCTW)KEHHIO:
COCTaBJISITh T/1aH JeUCTBUM, pacnpe/ieNiaiTh POJU C YUETOM
MHEHUI yY4aCTHUKOB, 00CY>KIIaTh pe3y/ibTaTbl COBMECTHOMN
paboThI;

-OL[eHMBaTh KauecTBO CBOEro BK/I3Jla M KaXKJOro
yuyaCTHMKA KOMaHJbl B  OOL[MM  pe3yabTaT 10
pa3paboTaHHbIM KPUTEPHSIM;

-TipejijlaraTb HOBbIE TIPOEKTHI,
MO3UI[MM  HOBUW3HBI, OPUTHHAJLHOCTH,

COBMECTHOM  JIesiTeIbHOCTH,

OlLIeHMBaTh WJeU C
MpaKTUYeCKOU

[TP6 10. OBnajeHrie yMeHUsIMM paboTaTh B TPYIIIe
C BBIOJHEHWEM  Pa3/IMYHbIX  COLMA/IBHBIX  POJIeH,
TUIaHUPOBATh pabory TPYTIIIEL, parMoHaIBHO
pacripefieniiTh ~ [1eSTeIbHOCTb B HECTaH/ApTHBIX
CUTyallusiX, afleKBaTHO OLIeHUBATh BKJIaJ Ka)KZOTO W3
YUaCTHUKOB TPYIIbl B pelleHHe pacCMaTpUBaeMOu
1po06IeMbI




3HaYMMOCTHY; KOOpPJMHUPOBaTh
U BBIIOMHATH paboTy B  yCJAOBUSX  peaybHOTO,
BUPTYabHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/IECTBHSI;

-0CYLL[eCTB/ISTh MO3UTUBHOE CTpareruueckoe
ToBefleHHe

B Pa3/IMUHBIX CUTyalLUsiX, TMPOSB/SATH TBOPUYECTBO U
BOOOpakeHHe, ObITh UHULAATUBHBIM.
OBnageHve YHUBEpCaIbHbIMU
JIeCTBUSIMHU:
T) IpUHSATHE Ce0s U APYTUX JIIO/Iei:
- TIPUHUMAaThb MOTHBBI U apryMeHTbl [APYTUX JHOfei
TIDYU aHaJIU3e pe3ysbTaToB AesaTe/TbHOCTH

peryisTUBHBIMU

OK 05. Ocy1ecTBisTh
YCTHYIO U
MUCHEMEHHYIO
KOMMYHHUKALMI0 Ha
rocyZjlapCTBEHHOM
si3bIKe Poccuiickoi
®dejepalyu C y4eTOM
0CcoOeHHOCTeHn
COIL[MA/ILHOTO U
KyJbTYPHOT'O
KOHTEeKCTa

JIMUHOCTHBIE pe3y/bTaThl JO/DKHBI OTpaXkaTh B 4aCTH
3CTeTUYECKOTO BOCITUTAHUS:

- 3CTeTUYeCcKoe OTHOLIEeHWe K MHPY, BKJ/IOUast
3CTeTHKY ObITa, HAYYHOTO U TEXHUUECKOTO TBOPUYECTBaA,
CriopTa, TpyZa
1 00IIIeCTBEHHBIX OTHOIIIEHUI;

B 00/1aCTH MaTPUOTUYECKOTO BOCITUTAHKSI TIPOSIBJISATh:

-LIleHHOCTHOe  OTHOLIeHWe K TOCyJapCTBeHHbIM
CHMMBOJIaM, WCTOPUYECKOMY W NPUPOJHOMY HaCJ/e[uto,
naMsTHUKaM, TPaJULdsM Hapo/oB Poccuu, A0CTHKeHUsIM
Poccun B Hayke, HCKYCCTBe, CIIOpTe, TEXHOJIOTHUSIX U

TpyZe,

MerTanpemMeTHble pe3yabTaThl JO/DKHBI OTPakaTh:
OBnaseHue  yHUBEPCAJbHBIMU  KOMMYHUKaTUBHBIMHU
JIeCTBUSIMMU:

a) oOIeHue:

- OCYIIeCTBSATH KOMMYHUKAIlUM BO BceX cdepax
>KU3HY;

- Pa3BepHYTO U JIOTUYHO U3/1araTh CBOK TOUKY 3peHUsI
C MCII0JIb30BaHHEM $13bIKOBBIX CPE/ICTB

[TP6 1. CchopMHPOBAHHOCTH TIPEACTaB/IEHUNA O POU
1 MecTe (PU3MKU M aCTPOHOMHUH B COBpEMEHHOM Hay4yHOMU
KapThHe MHpa, O cHUcTeMooOpasyroieil posu (U3MKU B
pa3BUTUN €CTeCTBEeHHBIX HayK, TeXHUKHU
M COBpPEMEHHBbIX TeXHOJOIWi, O BK/aJle POCCHUICKUX
1 3apyOeXHbIX YueHbIX-(QU3UKOB B pa3BUTHE HayKW;
MOHUMaHue  (PU3MYeCcKOW  CYIITHOCTH  HaOJI0AaeMbIX
sBJIeHWA  MUKDOMMpPa, MakKpoMMpa W  Meramupa;
MOHMMaHWe  PpOJM  acCTPOHOMMU B  TIPAKTUYeCKOM
JesITeTbHOCTH ~ YejioBeKa U Jla/ibHeMIlleM  HayuHOo-
TeXHUYECKOM pa3BUTHH, ponu ((NZEVIN
B (dopMuUpOBaHMM Kpyrosopa U  (QYHKLMOHAIbHON
rPaMOTHOCTH uejioBeKa Ji/Is pellieHUsl PaKTUUecKuX 3aziau




OK 07.
CojieiicTBOBaTh
COXpaHeHHUIo
OKpY’Karolllei cpefibl,
pecypcocOepexeHHIo,

JINUHOCTHBIE pe3y/bTaThl AO/DKHBI OTPa’kaTh B UACTH
9KO0JIOTUYECKOTO BOCITUTaHUS:

- C(hopMHPOBaHHOCTh 3KOJIOTUUECKOW KY/bTYpHI,
TOHUMaHUe BJTUSTHUSI COLIMaTbHO-9KOHOMUYECKUX
TpPOLIECCOB Ha COCTOSIHMEe TPUPOAHONM U COLMa/IbHOU

I[IP6 8. CdopMHUPOBAHHOCTL YMEHHUS TIPUMEHSITh

MoJIlyueHHble  3HAaHWUS [ OOBSICHEHHS  YCJIOBUH
MpoTeKaHuss  (PU3WUeCKUX  sIBJIGHWA B TIPUpOJe
u hinti TIPUHSITUS TPaKTUUeCKUX pelilieHu

B IOBCEJHEBHOM JKU3HM [1s1 obecrieueHust 6€301acHOCTH

TIPUMEHSITh 3HaHWsI 00 | Cpefwl, 0CO3HaHUe r7100a71bHOTO Xapakrepa | mpu  obpamjeHur ¢ OBITOBBIMM  mpubopamMu U
V3MeHeHU! K1Mara, 9KOJIOTUUeCKUX TIpobieMm; TeXHUYEeCKUMHU YCTPOMCTBAMU, COXPAHEHUS 3/I0pPOBbSI U
TIPUHLIATIBI - TUIAaHMPOBaHME W OCYIIeCTBIeHWe [eHCTBUM B | COOMIOfE€HWS HOPM  9JKOJIOTMYECKOTO TIOBEeJeHUS B
Oepe>KTMBOTO OKpy’Kalollleili  cpefle Ha OCHOBe 3HaHWs Ilefiedl | OKpyKawolled  cpeje; TOHMMaHWe  HeOOXOJUMOCTH
MIPOM3BO/ICTBA, YCTOMUMBOTO Pa3BUTHUS Ye/I0OBEUYECTBa; MpUMEHeHNsT  JOCTWKEeHUH (QU3UKA U TEeXHOJIOTHMH
3¢ deKTUBHO aKTUBHOe HeTpUsiThe AeMCTBUM, MPUHOCSAILMX Bpef | A/ paldOHaIbHOTO MPUPOAOIIOIb30BaHMUS

JleliCTBOBATh B OKpY>Karolleu cpee

ype3BbIYalHbIX

CUTYaLUsIX

TTK* 3.1 I11aHupoBaTh ¥ OPraHMU30BLIBATE PA00TY I10 TPAHCIIOPTHO-IOTMCTUYECKOMY 00C/TYKMBAaHUIO B C(hepe IPy30BLIX IIEPEBO30K

*YkaspBarorcst TTK, 3/71eMeHTbI KOTOpBIX (hOPMHUDYyeT TpUKIaJHOM MoAy/mb (mpodeccHoHaTbHOOPHEHTHPOBaHHOe cofepkaHre) B cootBeTcTBHM ¢ PI'OC peaymisyemoit
ripodeccuyt/crieranbHocT CIIO.
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2. CTPYKTYPA 1 COJEPXAHUE YYEBHOTI'O ITPE/IMETA

2.1. O6bem yuyeOHOT0 peAMeTa U BH/bI y4e0HOH padoThI

Buj yue0HO# padoThI O0Bem B yacax
O0BeM 00pa3oBaTe/IbLHONM MPOrpaMMbl YUe€OHOro rpegMeTa 144
OCHOBHOE COfiep)KaHue’ 95
B T.U.:
TeopeTHueckKoe obyueHue 53
MPAKTUYECKUE 3aHATUS 16
71abopaTopHbIe 3aHATHUS 26
8 m.u. IIpogeccuoHairbHO opueHMuUpo8aHHoe codepiicaHue (cooeprcaHue 32
NpuKAadHo20 Mooyns)°
CamocTosTeTbHasi paboTa o0yuaromierocs (Bcero) 19
WHvBYIyanbHBIN MPOEKT (0a/Hem)
ITpoMeKyTouHas aTTecTanus (3K3ameH)’ 30

*OCHOBHOE CO/Iep)KaHue BK/IOUAeT CoJep)KaTeslbHble JIMHUK N0 yueGHOMY TipeameTy «®usuka» (6a30Bbiii ypOBeHb)
depepanbHON 00pa3oBaTe/bHON NIPOrpaMMbl CpefiHero o01jero o0pa3oBaHysl, yTBepKAeHHOI Iprka3oM MuHKCTepCTBa
ripocBetieHust Poccutickoit ®epepariun ot 18 Mast 2023 r. N 371 (B pemakuuu Ilpukasza MunmnpocseljeHuss Poccuu
ot 9 okTsi6psi 2024 . N 704).
TIpotheCcCHOHANBEHO ~ OPUEHTHPOBAHHOE —COJeP)KAHWE MOXET OBbITh pacrlpefie/ieHo Mo  pasfenam  (Temam)
WY CKOHLIEHTPUPOBAHO B pasjeJie I1pukiafiHO MOAYIb.
’dopMa TPOMEXKYTOUHOM aTTeCTald W KOJMYECTBO YacOB, OTBOAUMEIX Ha ee TpPOBEJeHHEe, DerjaMeHTUPYHOTCS
yuebHbM rtaHom OIT CTIO
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2.2. TemaTHYeCcKHH IUIaH U co/iep>kaHue yuedHoro npeavera OYIL.11 ®dusuka

HaunmeHoBaHue pas/jesioB U Copep)xaHue yue0HOro marepuasna (0CHOBHOe U mpogeccHoHaTIbHO O6bem dopmupyembie
TeM OpHeHTHpOBaHHoe)®, 1abopaTopHbIe M MPAKTHUYECKHE 3aHATHSA, IPUK/IAJHON | 4YacoB o0mue u
MOAY/Ib (TIPH HA/THYHH) npodecCHOHabHBIE
KOMIIeTeHIUH
1 2
3 4

Pa3zpen 1. du3vka ¥ MeTOABI HAYYHOI'0 ITO3HAHUA

Tema 1.1 Cojep)xaHue yuye0HOro MaTepuasa: 3

BBepenne dusuka - Hayka o npupoge. HayuHble MeTOZAbl MO3HAHUSA OKPY’KaloLero MHpa.

Posib 5KCmieprMeHTa U TeOPUM B TIPOLiecce MO3HaHUs MPUPOAbl. DKCIePUMEHT B
¢u3vke. MogenupoBaHue (QU3NUECKUX sIBJeHWM U TipoijeccoB. HayuHble

runoTe3bl. Pusnyeckre 3aKOHbl U Teopru. ['paHuULIbl TPUMEHUMOCTH (PU3NUeCKUX 1 OK 03
3akoHOB. [IpuHiuun cootBeTcTBUsA. Pomb u Mecto (u3ukyd B ¢opMUPOBAHWHU OK 05
COBpPeMeHHOM HayYHOM KapTWHBI MUpPa, B TPAKTUUYECKOH esiTeIbHOCTH JFoel
CamocrosiTenibHasi paboTa 0OyuaroIUXCs: TMMOJNYYUTh TIPOWU3BOJHBIE €AWHUIIBI B 1
cucreme CI.
Pazpen 2. MexaHuKa 21
Tema 2.1 Copep)xaHue yueGHOro MarepHasna: OK 01
Kunemartuka MexaHnnueckoe [JBrkKeHHe. OTHOCUTENBHOCTb MEXaHWUYECKOTO  JIBUKEHUSI. OK 02
Cuctema otcueta. Tpaektopusi. [lepemerrieHre, CKOpOCTb (CpeJHsisl CKOPOCTb, OK 04
MIHOBEHHasi CKOPOCTb) U YCKOPeHHe MaTephaJbHOW TOUKH, UX MPOEKLMU Ha OCH 4 OK 05
cucteMbl KoopfuHat. CriokeHWe TiepeMelljeHMd U CJ0XKeHHe CKOPOCTeH. OK 07
PaBHOMepHOe ¥ paBHOYCKOpEHHOe TpsSMOJMHENWHOe [JBWXKeHue. ['paduku K

3aBUCMMOCTH KOODJWHAT, CKODOCTH, YCKOpeHMs, INyTH U IepeMeLleHus
MaTepuasbHOM TOUKM OT BpeMeHU. CB0oOO/iHOe MajieHue. Y CcKopeHHe cBOOOJHOIO

8 OGpasoBaTenbHas OPraHU3allis BIPaBe CAMOCTOATE/LHO OMPEIeNATE MOC/Ie0BATEIbHOCTL H3YUeHNs Pa3ie/ioB U TeM, BXOJANINX B HUX, @ TAKXKe Mepepacrpe/ieNisiTh KOIMUeCTBO
YacoB JJIsi OCBOeHMs O00yuaromuMucs y4deOHOro Marepuana, C Y4eTOM JIOTHKH (ODMHUPOBAaHHs IPeAMETHBIX pe3y/bTaToB, OOM[MX W MPO(eCcCHOHANbHBIX KOMIIEeTeHIWH,
ME>XXTPeIMETHBIX CBsI3el C APYTMMH JUCLIUIJIMHAMU 00111e00pa30BaTe/IbHOTO 1 0011iernpodecCHOHaIbHOTO IUK/IOB yuebHoro miaHa OIT CITO0.

9 TIK @I'OC CIIO npodeccru Wi CrielaabHOCTH J0/DKHbI ObITh OTPaXKEHbI B COJIEPIKAHUY yueOHOTO MaTepHaa.



najenus. KpuBosvHeliHOe [BrKeHHe. [IB)KeHHWe MaTepuasbHOM TOUKU MO
OKDPY>KHOCTH C TIOCTOSTHHOM TI0 MOZYJTFO CKOPOCTBIO. ¥YTJIOBasi CKOPOCTb, JIMHEHast
ckopoctb. Ilepuos u yactora obpaieHusi. LleHTpocTpeMuTenbHOe YCKOPEHHe.
TexHUuecKre yCTPOWCTBa W TMpaKTUYeCKoe TPUMeHeHHe: CIUOMETP, JBWKeHHe
CHapSIZIOB, LIeMHbIe U peMEHHbIe Nepefaun™

ITpakTryeckue 3aHATHS

[TpakTHueckue paboThI:

V3mepeHrie MrHOBEHHOUM CKOPOCTU. VccieioBaHre COOTHOILIEHUS] MeXXAY Ty TSIMHU,
MPOM/IeHHBIMU TeJIOM 3a T0C/e/loBaTe/IbHble paBHble MPOMEXYTKHM BpPeMeHH MpH
PaBHOYCKOPEHHOM [IBW)KEHWH C Haya/JbHOW CKOPOCTBIO, PABHOU Hy/t0. M3yueHue
JBIDKEHUS 11apyKa B BSI3KOW >KUJKOCTH. V3yueHue /IBWKeHUs Tesa, OpPOIIeHHOTro
TOPU30HTA/IbHO

CamocrosTenbHasi paboTa 00yJaroluxcsi: TOBTOPeHUe, 3a/laul, 3aroTHUTh
CPaBHUTEJIbHYIO Tab/HITy MPSMOTMHERHBIX TBH>KEHUH.

Tema 2.2
JvMHaMuKa

Copep)xaHue yueOHOro MaTepuasa:

[TpuHumn otHOCcUTenbHOCTU ['anuies. [lepseli 3akoH HbroToHa. VHepruanbHble
cucteMmbl oTcueta. Macca Ttena. Cuna. IlpuHuun cynepno3unuu cui. Bropon
3akOH HploTOHa 11 MaTepuaJbHOM TOYKM B WHepLMa/bHOM CUCTeMe OTCueTa
(UCO). Tpetuit 3akoH HblOTOHa [J11 MaTepuanbHbIX TOUEK. 3aKOH BCEMHPHOTO
tarorenuss. Cuna TtspkecTu. IlepBas Kocmuueckass cKopocTb. Cula yIpyrocTu.
3akoH ['yka. Bec Tena. Tpenue. Buzbl TpeHusi (IIOKOsl, CKOb)XEHHsI, KaUeHUsI).
Cuna tpenus. Cyxoe TpeHue. Cujia TpeHUs CKOJIBXEHHUS U CU/Ia TPeHUs I1OKOs.
Kosdpdurment tpenus. Cuia CONpPOTUB/IEHHUSI TIPDU [IBWDKEHUM Tejla B JKUJKOCTH
win rase. IloctymaresbHOe M BpalljaTenbHOe [BIKeHHEe abCOMIOTHO TBEPZOro
Tesla. MOMEHT CWIbl OTHOCUTEJBHO OCHU BpaleHus. Ilnedo cuibl. YcinoBus
paBHOBecus TBepgoro tesna B MCO. TexHuyeckue yCTpPOMCTBa M INpaKTU4eCKoe
TIpUMeHeHue: MOALIUITHUKY, ABMKeHHEe UCKYCCTBEHHBIX CITyTHUKOB*

[IpakTrueckue 3aHATUA

[TpakTHueckue paboThI:
W3yuenne [BWKeHUs Opycka 10 HAK/JIOHHOM TIIJIOCKOCTA TIOJ, [eHCTBUEM
HECKOJIbKUX cui. MccieoBaHe 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIUX B

10




JecOPMHPOBAHHOM TIPY>KHUHE W PE3MHOBOM 00pa3iie OT BeJTMUMHBI UX e opMaliuv

JIabopaTopHbIe 3aHATHUS

JlabopatopHasi pabora 1. VccienoBaHue ycC/IOBHM paBHOBeCHSI TBEPJOTO Tera,
HMMEIOIIIeT0 OCh BpallleHusI

CamocrosiTenibHas paboTta o0yvaroumxcs: yueOHUK, 3aJauM.

Tema 2.3
3aKOHbI COXpPaHEHUA B
MexXaHHuKe

CopepxaHue yueOHOro MaTepuasa:

MexaHnueckasi pabora u MoifHOCTb. KuHeTuueckasi sHeprusi. IloTeHLMambHast
JHeprusi. 3aKOH COXpaHeHWs MeXaHWueckod sHepruu. PaboTa CWIbI TsDKECTH U
CU/Ibl yripyroctu. I[lpumMeHeHWe 3aKOHOB coxpaHeHusl. Vcrnosib30BaHWe 3aKOHOB
MEeXaHWUKU [ijii OOBSICHEHHsI [JBWKeHUS HeOeCHBIX Tel W /JIT  Pa3BUTHSA
KOCMUUECKUX UCC/Ie[JOBaHWM, TPaHULIbl TPUMEHUMOCTH K/1aCCUUYeCKOW MeXaHWKHU.
VmMnysibC MaTepuaibHOM TOUKM (Tesa), CUCTeMbl MaTepUaibHbIX ToueK. VIMIyibC
CW/IbI U M3MEHeHWe HMIMYyJbCa Teja. 3aKOH coxpaHeHusi umnynabca B KCO.
PeakTBHOE zABWKeHHMe. Paborta cuibl. MolHOCTh citbl. KuHeTHUecKasi SHeprust
MaTepuasbHOM TOUKH. TeopemMa 00 U3MeHeHWH KUHETUUYECKOW SHEPTUHU.
[MoreHuuanbHasi sHeprus. [loTeHLManbHasi 3HepPrusi yrpyro JehopMHUPOBAaHHOMN
npykKuHbl. [loTeHI[Ma/bHAas JHeprus Tefa BOMM3KM TMOBEPXHOCTH  3eMJIM.
[MToTeHIManbHbIE W HEMOTEHIWA/TbHbIE CHbl. CBsI3b pabOThI HETMOTeHIMATbHbBIX
CUN C W3MeHeHHMeM MeXaHWYeCKOW SHepPruM CUCTeMbl Tes. 3aKOH COXpaHeHUs
MeXaHWYeCKOM SHepruv. YTIpyrue U Heyrnpyrve CTOIKHOBeHUs ™

HpaKTI/I‘-IeCKI/IE 3daHATHA

[TpakTryeckue pabOThI:

M3yueHue CBsi3M CKOPOCTel Tesl TIpU HeYyrpyrom ygjape. VcciemoBaHue CBsi3U
pabOTHI CUJTBI C UI3MEHEHUEM MeXaHWUeCKOH Hepryu Tesia.

TexHUUYecKre YCTPOWCTBA W TIpaKTHUeCKoe TIpUMeHeHHe: BOJOMeT, KOIIep,
TIPY>KUHHBIN TIUCTOJET, ABWKEHHE UCKYCCTBEHHBIX CITYTHUKOB U PakeT.
Vcronb30BaHKe 3aKOHOB MEXaHUKH 7S OOBSICHEHUS IBI)KEHUs] HeDeCHBIX Tel U
JUI  Pa3BUTHUS  KOCMHUECKMX  WCC/Ie[OBaHWM, TPAaHUIBl TPUMEHHUMOCTU
K/IaCCHUeCcKOol MexaHUKH. MIMUTalMsi HeBeCOMOCTU

JIaGopaTopHble 3aHATHUS

JlabopatopHasi pabota 2. VccnemoBaHue CBsi3M PabOThI CUIbI C W3MEHEHHEM
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MeXaHUUeCKOM SHEPIrrU TeJid Had IMpUMepe paCTXKEHUA PE3MHOBOTI'O XXI'yTd

CamocrosTenbHasi paboTta 00ydJaromxcsi: yueOHUK, 3a/jaun

Pa3zgen 3. MosieKyisipHasi pu3UKa ¥ TepMOJUHAMMKA

17

Tema 3.1
OCHOBBI M0OJ/IEKY/IAPHO-
KHHETUYeCKOH Teopum

Copep)xaHue yueOHOro MaTepHasna:

OCHOBHBIE TI0JIOKEHUSI MOJIEKY/IIPHO-KUHETUYeCKOH TeOpUH U HX OIBbITHOe
obocHoBaHue. BpoyHoBckoe gBwkenue. [Iuddysus. Xapakrep ABWKeHUS |
B3aMMO/IeMCTBUS YacCTUL] BelljecTBa. MoJjend CTpPOeHMs Tra3oB, >XUJKOCTeH U
TBepAbIX Tesl 1 00bsICHEeHe CBOWCTB BellleCTBa Ha OCHOBe 3THX Mogesnel. Macca u
pasMepbl MoJieky/1. KosnmnuectBo BelllecTBa. [locTosiHHas AsBorazpo. TerioBoe
paBHOBecue. Temmeparypa u ee wusMepenue. lllkana Ttemmnepatyp Llenbcus.
Mopene upeanbHoro rasa. OCHOBHOe ypaBHEHHMe MOJIEeKY/ISIpPHO-KHHeTUUYeCKOn
TEOpDUH UZeaNbHOTO ra3a. AOcomoTHasi TeMriepaTypa Kak Mepa CpefHei
KUHeTUUYeCKOW 3Hepruu TeIJIOBOTO [JBW)KeHUsl yacTwll rasa. Illkana temmeparyp
KeneBuHa. ['a3oBble 3akoHbl. YpaBHeHue MeHgeneeBa-KnamnelipoHa. 3akoH
Hansrona. M3ompoueccel B HJeaJlbHOM Tras3e C IIOCTOSIHHBIM KOJMYeCTBOM
BellecTBa. ['padryeckoe mpescTaBieHHe M30MPOLECCOB: M30TepPMa, M30X0pa,
n3obapa. TexHWyeckre yCTpOICTBa M TpaKTUYeCKOe TpHUMeHeHHe: TepMOMeTp,
b6apomeTp*

ITpakTyeckue 3aHITUS

[Tpaktuueckre paboTel: Vi3MepeHWe Macchbl BO3AyXa K/IaCCHOW KOMHare.
VccnenoBaHue 3aBUCHMOCTH MeK/y TapaMeTpaMi COCTOSTHUS pa3pe>KeHHOT0 rasa

CamoctosiTenibHasi paboTta 00yuarouxcsi: yueOHUK, 3ajauu.

JlabopaTopHbIe 3aHATHS

JlabopatopHasi pabota 3. Mi3ydyeHue OZHOTO U3 W30MPOLIECCOB

Tema 3.2
OcCHOBBI TEPMOAMHAMHUKHU

Copep)xaHue yueOHOro Marepuasna:

BHyTpeHHsin sHeprus. Pabora wu Teruiomepegaua. KosmMuecTBO  TETUIOTHI
YpaBHeHHe TeryioBoro 6OamaHca. ITepBoe Hauamo TepMOJUHAMUKH. AMabaTHBIN
npouecc. Brtopoe Hauamo TepMogvHaMUKU. TeruioBbie gpurarenu. KIT
TervioBoro aurartens. OxpaHa nOpupogpl. TepmoauHaMHUuecKas CUCTeMa.
BHYyTpeHHsisl SHepPrusi TePMOAVMHAMUYECKOW CHUCTEMBbI U CIIOCOOBI ee M3MeHeHUsl.
KosimuecTBo TemnioThl ¥ pabota. BHYTpeHHsIsI SHEprysi 0JHOATOMHOTO H/IeaTbHOTO
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raza. Bugesl Teruionepefauu: TeTJIONPOBOAHOCTb, KOHBEKLIWs, W3/IyUeHHe.
YnenbHasi TeTJIOEMKOCTh BelljecTBa. KomMuecTBO TeryioThl TIPU TeTUioriepesaye.
[Tousitue 06 a;uvabatHoM Tiporiecce. [lepBBI  3aKOH  TEPMOJWUHAMUKHU.
[IprMeHeHre TMEpPBOTO 3aKOHAa TepMOJWHAMHUKW K wu3orporeccaMm. ['paduueckas
UHTeprpeTanys paboThl ra3a. BTopol 3akoH TepMoaWHaMHWKH. HeoOpaTMMOCTb
MpOIIecCCOB B Tpupojie. TeryioBble MaiivHbL. [IpUHIUIMBI /1€HCTBUS TETIOBBIX
MamH. [IpeoOpa3oBaHMsl 3HEPTMH B TeIUIOBBIX MammHax. Ko3dduiment
T0JIe3HOTO JIeWCTBUS TeryioBoM MamumHbl. Lukn KapHo u ero ko3dduijyeHT
T0JIE3HOTO JIEUCTBUS. DKOJIOTHUeCKHe TIPOO/IeMbI TET/I09HEPTeTHKHU. TeXHUUYeCcKue
YCTPOWCTBA M TIpaKTHUeCKOe TMpUMeHeHHWe: JBUraTe/lb BHYTDPEHHETO CrOpaHus,
OBITOBOM XOJIOAWIBHUK, KOHAUI[HOHED™

JIabopaTopHbIe 3aHATHUS

JlaboparopHas pabota 4. Vi3MepeHue y/iebHOU TEII0eMKOCTH

CamocTrosTenbHast paboTa 00yyJaromxcsi yueOHUK, 3a/1auu

Tema 3.3
ArperarHsble COCTOSIHUA
BelllecTBa U (pa3oBbie
nepexo/bl

Cojiep>xaHue yue0HOro Marepuasa:

[Tapoobpa3zoBanne u KoHAeHcanus. VcrapeHne u KumeHue. AOcomoTHas U
OTHOCHTe/IbHasi B/IQ)KHOCTh BO3Ayxa. HacelmleHHBI Map. YJenbHas TeIuioTa
napoobpa3oBaHusi. 3aBUCHMOCTb TeMITepaTypbl KUIeHUs OT JaBjieHusi. TBepoe
Teno. Kpucrammmueckie 1 amopgHble Tena. AHM30TPONMSI CBOMCTB KPUCTAIIOB.
Kunkve kpucrauiel. CoBpeMeHHble MaTepuasbl. [11aBneHre ¥ KpUCTalIA3aLys.
Y nenbHas TerioTa raBneHus. Cybnumars. Y paBHeHHe TeryioBoro 6amaHca*

[IpakTrueckue 3aHATUSA

[TpakTueckasi pabora: TexHUYeCKHe YCTPOWCTBA M TIPaKTUUYECKOe TIPUMEHeHHe:
TUTPOMETP M TICUXPOMeTpP, KaJOpUMeTp, TeXHOJIOTUH IOJIyuyeHUs] COBPeMeHHbIX
MaTepuasoB, B TOM YMC/Ie HAHOMaTepUaloB, U HAHOTEXHOJIOTUU

CamocrosiTenbHasi paboTa oOyuaromuxcsi: yueOHHUK, BBIPACTUTH Z0Ma KpPHCTaslI
COJIM M OIHCaTb TpOLeCC KpUCTa/u3alyu. I1oroToBKa K 3aueTy IO pasfierny
«MornekynsipHast GU3MKa ¥ OCHOBBI TEPMOIMHAMUKI

JlabopaTopHbIe 3aHATHUS

JlabopaTopHast pabora 5. Oripe/iesieHHe BJIaXKHOCTH BO3/1yXa

Pa3zpen 4. Di1eKTpojHaMHKa

26
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Tema 4.1
J/IeKTpPOCTaTUKa

Copep)xaHue yueOHOro MaTepuasna:

OnekTpu3alys Ten. JeKTpUuyecKui 3apsj. [IBa BuAa 3/1eKTPUUECKUX 3apsifioB.
[IpoBOAHWKYM,  [OWSJIEKTPUKU U TIONYNPOBOJHUKWA. 3aKOH  COXPaHeHUs
3/71eKTpUUeckoro 3apsifia. B3aumogelicTBue 3apsiioB. 3akoH KymnoHa. ToueuHblit
3/IEKTPUYECKUM 3apsf. OneKTpyuuyeckoe rosie. HamnpsykeHHOCTb 371eKTpUYecKoro
nosisl. [IpyHIMO CyNepno3uLUU 3/1eKTPUUeCKUX Moseld. JIMHUM HanpsyKeHHOCTH
3/IEKTPUUECKOTO Tojsl. Pabora cusm 3nekTpoctaTudeckoro moss. [loTeHmmant.
Pa3HocTts noreHuyanoB. IIpOBOJHMKM U [U3/IEKTPUKU B 3JIEKTPOCTaTUYECKOM
nosie. [IusnekTpuueckass IIPOHUIIAEMOCTb. OJIEKTPOeMKOCTb. KoHeHcartop.
ONeKTPOEMKOCTh IIJIOCKOr0 KOH/IeHCaTopa. DHeprus 3apsbkKeHHOro KoHeHcaropa*

HpaKTI/IHECKI/Ie 3dHATHUA

[TpakTnueckne  pabotel:  Vi3MepeHuWe  37€KTPOEMKOCTH  KOHZEHCATopa.
TexHuueckrWe yCTPOMCTBA U TpaKTUUYeCKoe TpPUMeHeHue: 3/1eKTPOCKOTII,
3/IEKTPOMETP, 3/7eKTPOCTaTHUecKasi 3alljiTa, 3a3eMJIeHHe 3JeKTPOrpruOOpoB,
KOH/IeHCaTop, KOTHMPOBa/bHbIN amnmapaT, CTPyWHBIN IPUHTEP

CamocTosiTenbHast paboTa 00yuarouxcs: yueOHUK, 1300pa3uTh rpaduuecku
KapTHUHBI 3IEKTPUUECKUX TI0JIed PA3/IMUHBIX CHCTEM 3apsifiOB.

Tema 4.2
IMTocTossHHBIN
/IeKTpUYecKuil ToK. Toku
B Pa3/IMYHbBIX Cpejax

Copep)xaHue yueOHOro MaTepuasa:

ONeKTPUYECKH TOK. Y CJIOBUS CYILeCTBOBAHUSI 37IEKTPUUECKOr0 TOKa. VICTOUHUKU
Toka. Cusa Toka. [TocTosiHHBIN TOK. HanpspbkeHue. 3akoH Oma /151 yyacTKa 1ieTiy.
ONeKTpUYeckKoe  COMpPOTHB/IeHWE.  YlelbHOe  COMNPOTHBJ/IEHHWE  BellleCTBa.
[TocnenoBarenvHOe, TMapasule/ibHOE, CMeLlaHHOe COeJHeHWe IPOBOJHUKOB.
PaboTa 371eKTpruecKoro Toka. 3akoH [Ikoyisi-JIeHija. MOIIHOCTb 3/IEKTPUYECKOTO
TOKa. DJIEKTPOJBWKYIllasg CMa U BHYTPeHHee CONPOTUB/IEHME MCTOYHMKA TOKa.
3akoH Oma /17151 TTOTHOM (3aMKHYTOMW) 371eKTprudeckou Lienu. KopoTkoe 3aMbikaHue.
O/NeKTPOHHAs MPOBOJAUMOCTb TBEPAbIX MeTa//IoB. 3aBUCMMOCTb COIPOTUB/IEHUS
MeTaJIZIOB OT TeMriepaTypbl. CBepXNPOBOAUMOCTb. DIeKTPUUECKUI TOK B BaKyyMe.
CaoiicTBa 3/1eKTPOHHBIX MYyYKOB. ITonyrpoBogHuKH. CoOCTBeHHasi ¥ TIpUMecHast
MPOBO/IUMOCTD TOTYTIPOBO/IHUKOB. CaoiicTBa p-n-riepexoja.
[TonynpoBOfHUKOBBIE MPUOOPEI. DEKTPUUECKHUN TOK B pacTBOpaxX M pacrliaBaxX
371eKTPOJIMTOB. DJIEKTPOJUTHYECKass JUCCOLMALUs. DeKTPOInU3. DIeKTpUUeCcKui
TOK B ra3ax. CaMoCTosiTe/TbHbIM ¥ HeCAMOCTOsSITeTbHBIN pa3psiji. MosHus. [11a3ma*

OKO1
OKO02
OKO03
OK 04
OKO05
OKO07
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HpaKTI/II-IECKI/Ie 3dHATUA

[Mpakthyeckass pabora: TexHWueckre yCTPOWCTBA U  TMpaKTHUECKOe
TpYMeHeHVe:  aMmrepMeTp, BOJILTMETP, peocTtaT, WCTOUYHUKKA  TOKa,
JIeKTpOHAarpeBare/ibHble  TIPUOODPBI,  37€KTPOOCBETUTE/IbHbIe  TPUOOPHI,
TePMOMETD COTIPOTUBJ/IEHUs], BAKYYMHbIN WO/, TEPMUCTOPHI U (hOTOPE3UCTOPHI,
T10JIyIPOBO/ITHUKOBBIN 10/, Ta/lbBaHUKA

JIaGopaTopHbIe 3aHATHS

JlaboparopHas pabota 6. V3yueHne CMeIIaHHOTO COeZJMHeHUsI Pe3HCTOPOB.

JlaboparopHast paboTa 7. VI3amepeHue 3/1eKTPOBUKYIIeH CH/IbI ICTOUHHKA TOKa 4
Y er0 BHYTPEHHEr0 CONPOTHUBJIEHUS
I cemectp:
MaKCHMMaJibHasi Harpy3Ka: 60
o0si3aTe/IbHAsA Harpy3kKa: 51
JIEKIUHU: 29
NMpaKTHYeCcKue padoThbl: 8
JIa0opaTOpHbIE 3aHATHS: 14
caMmocTosTeIbHasi padoTa 9
Tema 4.3 Cojep)xaHue yuyeOHOro MmaTepuasa:
MarsuTtHoe moJie. [TocTosiHHBIE MarHUTHI. B3auMozielCTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHoOe
JJIeKTpOMarHuTHast rosie. BeKTOp MarHUTHOM UHAYKLMU. [IpUHLUI CyTIepro3ULIMd MarHUTHBIX T0JIeH.
UHAYKIMS. JIuHUM MarHUTHOM WHAYKUMM. KapTWHa /NMHUM MarHUTHOM WHAYKLUM MO/
TOCTOSIHHBIX MarHWTOB. MarHuTHOe 1oJjie TIPOBO/IHHMKA C TOKOM. KapTuHa nuHUM OK 01
WHAYKLUM MarHUTHOTO TMOJig [JIMHHOTO TIPSMOr0 IPOBOJAHMKA W 3aMKHYTOTO OK 02
KOJIbL[eBOT'O TIPOBO/IHMKA, KAaTyIIKU C TOKOM. OmbIT JpcTefa. B3aumopeiicTBue OK 03
MPOBOJHHUKOB € TOKOM. Cuna AmMiepa, ee MOAY/b Y Hanpas/ieHve. Cusia JIopeHLa, 4 OK 04
ee MOJy/Jb W HampasjieHue. [IBu>keHHe 3apsDKeHHOW 4YacTULbl B OJHOPOJHOM OK 05
MarHUTHOM Tione. Pabora cunbl JlopeHija. SIBjieHHe 37eKTPOMarHUTHOMN OK 07

MHAYKUUU. [IOTOK BeKTOpa MarHMTHOW HWHAYKLUMU. ODJIeKTPOJBIDKYLAsl CHUa
WHAYKUMWA. 3aKOH  3/IeKTPOMarHWTHOM  uHAYKUuM  Papagesa. Buxpeoe
37IeKTpUUecKoe T10jie. OIeKTPOABWXKYLAs Cula UWHAYKLUU B TIPOBOJHUKE,
JBWXKYILIeMCS T0CTyIaTe/IbHO B OJHOPOJAHOM MarHMTHOM movie. IIpaBusio JleHua.
VHAYKTUBHOCTb.  SlBleHWe  CaMOWHAYKLMM. OJIeKTPOJBWXKYLasl  Cuja
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CaMOMHAYKIMM.  OHepPrusi  MarHUTHOTO  TIOJid  KaTyllKu C  TOKOM.
JJIeKTPOMAarHUTHOe moJie*

HpaKTI/IHECKI/Ie 3dHATHUA

[MTpakTrueckue paboTel: Vi3yueHre MarHUTHOTO TIO/ISI KaTYIIKA C TOKOM.
TexHWuyeckue yCTPOMCTBA U IPaKTUYeCKOe TIpUMeHeHue: TOCTOSIHHbIe
MarHuThbl, 3/71€KTPOMarHuThl, 3/7eKTPOJBUraTe/lb, YCKOPUTEIN 3J1eMeHTapHbIX
4yacTuL, UHAYKLMOHHA [1eYb

JIaGopaTopHbIe 3aHATHUS

JlabopaTopHasi pabora 8. VccnemoBaHve /efCTBUS TOCTOSTHHOTO MarHurta Ha
PaMKy C TOKOM
JlabopaTopHasi pabota 9. M3ydeHue siB/ieHUs] 37IeKTPOMarHUTHOW UHYKLUA

CamocTosiTenbHasi paboTa 00yuaroLuxcsi: MOBTOPeHHe, 3aaunt

Pa3pen 5. Kosedauus v BoJIH

bl

24

Tema 5.1 MexaHnueckKkue
U 3/IeKTPOMarHUTHbIe
KoJie0aHus

Cojep>xanue yuebHOro Marepuasa:

KonebartenbHas cuctema. CBoOO/HbIe MexaHUUuecKue Kosiebanus. ['apMoHryeckue
Konebanus. Ilepuon, dwactoTa, amruuTya U Qasza Konebanuii. IIpyKMHHBINA
MasiTHUK. MaTeMaTU4yeCKWi MasTHHUK. YpaBHEHHWe TapMOHHWYeCKUX KosileGaHWM.
[peBpamieHrie SHeprvud TIPM TapMOHWUECKUX KosiebaHusx. KomebarenbHbIit
KOHTYp. CB0OO/IHBIE 3/IeKTPOMarHUTHbIe Koie6aHus B HjeaabHOM KoslebaTe/lbHOM
KOHType. AHajoruss MeXJy MeXaHWYeCKUMHM U 3JIeKTPOMarHUTHBIMU
KosiebanussmMu. ®@opmyna ToMmcoHa. 3aKOH COXpaHEHMsl SHEpriu B H7leaJbHOM
KosiebaTtelbHOM — KOHType. IlpejcraBieHne O  3aTyXawmoLUMx —KosebaHUsX.
BelHY)XK/leHHble ~ MeXxaHW4yeckde — KosjebaHusi.  Pe3oHaHc.  BbIHyXJeHHble
3/IeKTpOMarHuTHele  KosiebaHusi.  IlepemenHbnii  Tok.  CHHyCOMAIbHBIN
repeMeHHbIN TOK. MOIIHOCTb [TepeMeHHOr0 ToKa. AMIUIMTYJHOe U JleHCTBYIOLIee
3HaueHue CU/Ibl TOKa U HarpsbkeHusi. TpaHcdopmartop. [IponsBocTBO, nepefava U
notpebsieHre 3/1eKTpUUecKol SHepruu. JKOJ0rnyeckre PUCKYU MPY MPOM3BO/CTBE
3/IEKTPUYECKOW SHeprud. KysibTypa HCIIONB30BaHWSA — 3JIEKTPOSHEPrUd B
NOBCeJHEBHOM >KU3HU*

HpaKTI/I‘—IECKI/Ie 3dHATUA

[Mpaktuyeckre paboTel: McciefoBaHre 3aBUCUMOCTH  Tlepyojia  MasbixX

Kojie0aHui 'pPy3da Hd HUTU OT [AJIMHbI HUTU W MdCChbl TI'Dy3d. TexHuueckue

OK 01
OK 02
OK 04
OK 05
OK 07
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YCTPOWCTBA U MPAKTUYECKOe TIPUMEeHEeHHe: 3/IeKTPUYeCKU 3BOHOK, FeHepaTop
TepeMeHHOTr 0 TOKa, JIMHUYU 3JIeKTporepesau

JIaGopaTopHbIe 3aHATHUS

JlaboparopHas pabora 10. ViccnemoBaHye mepeMeHHOT0 TOKA B L{ETH U3
110C/Ie/loBaTe/IbHO COeJMHeHHbBIX KOH/IeHCATOpa, KaTYLIKU U pe3UcTopa

Tema 5.2 MexaHn4yecKHe
U 3JIeKTPOMarHuTHbIEe
BOJIHBI

Copep)xaHue yueGHOro MaTrepuasna:

MexaHuyeckve BOJIHBL, yoI0BUd — pacrnpocrpaHeHus. [lepuos. CkopocTb
pacrpocTpaHeHuss Y JauHa BOJHBL. [lomepeuneble U NPOJOJIBHBIE BOJIHBL.
WnTepdepeniss 1 audpakiysgs MexaHWYecKMX BOJH. 3BYK. CKOpPOCTb 3ByKa.
I'pomMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa. OJ/IeKTPOMarHuTHbIE BOJIHBI.
YcnoBus v3nyyeHus: 3/1eKTPOMarHUTHBIX BOH. B3auMHasi opyeHTalsi BeKTOPOB
E, B, v B 3nekrpomarHuTHOM BojHe. CBOMCTBA 3/IEKTPOMArHWUTHBIX BOJIH:
OTpa)keHHUe, NpeJioM/IeHre, ToJIsipu3aLus, Audpakuus, nHTepdepeHLys. CKOpoCTh
/IeKTPOMAarHuTHeIX BO/H. Illkana 5/1eKTpOMarHUTHBIX BOJIH. IIpumeHeHue
3/IEKTPOMAarHUTHbIX BOJMH B TexHWKe U ObITy. [IpUHIMNBI DPaguoOCBsi3u U
TeneBUeHUs. Paauvonokanys. OJIEKTPOMAarHUTHOE 3arpsi3HeHue OKpY Karollen
cpegpr*

[IpakTHyeckue 3aHATUA

[MpakTnueckass pabora: TexHUueckKWe yCTPOWCTBA W IIPAKTHUECKOe
TpYMeHeHVe: MYy3blKa/lbHble MHCTPYMEHTHI, YJ/IbTPa3sBYKOBasi JMarHOCTHMKa B
TeXHUKe U MeJULIUHe, pajZiap, paZMoTpUEéMHUK, TeJleBU30p, aHTeHHa, TenedoH,
CBUY-nieub

CamocrosiTenibHas paboTta 00yJaroIMXCs: IMOArOTOBKA K 3a4eTy 110 paszieny
«KonebaHud ¥ BOSTHBI»

Tema 5.3
Onruka

Cojep)xaHue yueOHOro MaTepuasa:

I'eomeTrprueckass onTuka. IIpsMonvHelHOe — pacrpocTpaHeHWe CBeTa B
oiHOpoiHOM cpefie. JIyu cBeTa. ToueuHbIii MCTOUHUK CBeTa. OTpa)keHUe CBeTa.
3aKoHbl OTpakeHusi cBeTa. [locTpoeHWe W300pa)KeHW B TUIOCKOM 3€pKaiie.
[TpeslomsieHHe CBeTa. 3aKOHBI TIPeJIOMJIEHHSI CBeTa. AOCOJIIOTHBIM IT0Ka3aTesib
npesiomsieHusi. IlosiHoe BHyTpeHHee oTpakeHue. IIpezenbHBINM Yros TOJHOTO
BHYTpeHHero oTpakeHusi. [Iucnepcusi ceeta. CloXHBIA cocTaB 0enoro ceera.
IIger. CobOwuparoliie U paccerBaroliye JauH3bl. ToOHKass J/uH3a. DOKYCHOe
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pacCTosiHUE W ONTHUeCKass CWia TOHKOW JMH3bl. IlocTpoeHre u3o0pakeHW B
coOMparoIMX W pacCcerBaroUX AMH3aX. PopMyra TOHKOW JIMH3bIL. YBejuueHue,
JlaBaemoe aMH30M. [Ipesesibl NpUMEHUMOCTHA FeOMeTpUUeCKOrW ONTUKU. BoHoBast
ontyka. MiHTepdepenHys cBeta. KorepeHTHbIe NUCTOUHHKH. Y CJIOBUSI HaO/IOIeHMS
MaKCUMyMOB ¥ MUHUMYMOB B UHTepGhepeHIIMOHHON KapThHe OT JBYX CUH(Aa3HbIX
KOTepeHTHbIX WCTOUHMKOB. [ludpakuys cBeta. /[udpakiyoHHas pelleTKa.
YcoBue Hab/TIOZIEHHST T/IaBHBIX MAKCUMYMOB TIPU TTaZIeHU MOHOXPOMaTHUECKOT0
cBeTa Ha AudpaKIMOHHYO pelieTky. [Tonasipu3saiys ceeTa*

HpaKTI/IHECKI/Ie 3dHATHUA

[MTpakTrueckue pabotel: HabmoeHre gucriepcun cBeta. TexHUUECKHe
yCTpOICTBA ¥ NpaKTUUeCKOe MpUMeHeHue: OUKHY, JIyna, (poToanmnapar,

TIPOEKLIMOHHBIY anrnapaT, MUKPOCKOII, Te/IeCKOI1, BOJIOKOHHAs! OITHKA,

JvpaKLMOHHas pelleTKa, MOoJsIPOUZ, TeaecKor

JlabopaTopHbIe 3aHATHS

JlaboparopHast pabota 11. OmnipefiesieHye TTOKa3aTessi MpeIOM/IeHUs CTeK/Ia 4
JlabopaTopHasi pabota 12. MccieoBaHre CBOWCTB W300pakKeHUH B JIMH3aX
CamocTosiTenibHasi paboTa 00yJaromxcs: yueOHUK, 3a7aun 2
Pa3zgen 6. OCHOBBI crielja/IbHOM TeOPUHM OTHOCUTE/IbHOCTH 4
Tema 6.1 Copep)xaHue yueOHOro MaTepuasa:
OCHOBBI TeopuH ['paHuLpl TIPUMEHUMOCTU KJlacCUYeCcKod MeXaHWKH. [locTysaTbl crieluanbHOM OK 01
OTHOCHUTE/TbHOCTH TEeOPUU OTHOCUTEJIbHOCTU: MHBAPUAHTHOCTb MOJYyJisi CKODOCTU CBeTa B BaKyyMe, OK 02
MIPUHLUI OTHOCUTENBHOCTU JDWHIITelHa. OTHOCUTENBbHOCTh OZHOBPEMEHHOCTH. 2 OK 04
3aMejjieHMe BpeMeHHM M COKpallleHuWe [JJIMHbl. JHeprus U  UMITYJbC OK 05
pesSITUBUCTCKOM — yacTulpl. CBfi3b MacChl C SHeprueid M UMITYJ/IbCOM OK 07
PEeJIITUBUCTCKOM YaCTHUI[bl. DHEePrys TIOKOsi CBOOOJHOMN UaCTULIBI
CamocrosiTenbHasi paboTta oOyuarouuxcs: yueOHUK, 3aaun 2
Pa3pen 7. KBanroBasi pusuka 12
Tema 7.1 Cojep)xaHue yueOHOro MaTepuasa: OK 01
JJiIeMeHTbI KBAaHTOBOH @otonbl. Popmysa [1naHka CBSI3M 3Hepruv (POTOHA C ero yacTOTOW. DHeprusi u ’ OK 02
ONTHKH uMIynbC (oroHa. OTKpbiTHe U uccnenoBaHue doToddpdekra. Onbithl A.T. OK 04
CrosietoBa. 3akoHbl (hoTo3ddekTa. YpaBHeHre DiuiHILITeHHa s doTorddekTa. OK 05
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"KpacHast rpanuna" ¢ortosddekra. JaBnenue cBera. Ombitel [1.H. JleGenera.
XuMHuUeckoe [eiicTBUe CBeTa. TeXHHUeCKHe YCTPOMCTBA M IPaKTHYecKoe
npuMeHeHHe: OoTo371eMeHT, HOTOAaTUMK, COTHeYHasi OaTapest, CBeTOUOJ,

Tema 7.2
CrtpoeHue aToma

CopepxaHue yueOHOro MaTepuasa:

Mopgens aroma TomcoHna. Ormbitel Pe3epdoppa 1o paccesiHUIO -4acTHL.
[InanerapHas Mogenb aroma. Iloctynartel bopa. W3nyueHwe U rmorsolleHue
(GOTOHOB TpU Tepexofie aTromMa C OJHOTO YPOBHSI 3HEPrud Ha JApyrou. Buzbl
cniekTpoB. CrieKTp ypOBHel SHepruu aroma Bojopoja. BosHoBble cBoMCTBa
yactul]. Bosnel ge Bpoiins. KoprnyckynsipHo-BosiHOBOM AyanusM. CriOHTaHHOe U
BbIHY)KZIeHHOe u3nydeHue. Jrudpakiiys 3/71eKTPOHOB B KPUCTasIax. Y CTPONCTBO U
NpUHLUI paboThel a3epa. TeXHUUeCKHe YCTPOWCTBA U MPAKTUUYeCKOe TIPUMeHeHHe:
CTIeKTpaabHbIM aHa/n3 (CIIeKTPOCKOIT), 1a3ep, KBAHTOBbIN KOMITBIOTED

HpaKTI/IquKI/Ie 3dHATHUA

[TpakTryeckast pabora: HabmroieHre TMHEHYATOro CrieKTpa

Tema 7.3
ATtomHoe sa/po

Copep)xaHue yueGHOro Marepuasna:

OKCIIepUMeHTbl, [IOKasblBalolllie CJI0XKHOCTb CTpoeHus szapa. OTKpeiTHe
pasuoaktuBHOCTH.  OmbITel  Pe3epdopsa 1o  ompefieleHH:0  COCTaBa
pagvoakTuBHOTO wu3nydyeHusi. CBoiictBa anbta-, 0OeTa-, raMma-uU3TyUeHUs.
BimsiHue paZiMoaKTUBHOCTM Ha JKUBble oOpraHusMbl. OTKpeITHe IIPOTOHA U
HelirpoHa. Hyknonnas wmogens sigpa [eiiseHOepra-lBaHeHko. 3aps sizpa.
MaccoBoe uucio ggpa. M3otonsl. Anbda-pacnaj. SNneKTPOHHbINA U TO3UTPOHHBIN
Oeta-pacraj. 'amma-u3nyyeHve. 3aKOH paZIMOaKTUBHOTO pacriaZid. DHEePTHUs CBS3U
HYKJIIOHOB B sjpe. fnepHble cuibl. [ledekr maccel sjpa. SlnepHble peakLjuu.
Henenue u cunTe3 sifiep. S aepHbIit peakrop. TepmosinepHbIii cuHTe3. [Ipo6siemsl 1
NepCIeKTUBbl  IJePHOM  SHepreTWKW. OJKOJOTMYecKue  acreKkThbl — s/jepHOU
SHepreTUKU. OJieMeHTapHble 4acTulbl. OTKpbITHe IO3UTPOHA. MeToabl
HaO/moJeHWsT W perucTpalyd 3/7eMeHTapHbIX uacTul. ®PyHJaMeHTalbHble
B3aUMo/ielcTBYs. EIMHCTBO (pM3MuecKoi KapTUHbI MUpa

IIpakTryeckue 3aHsTHS

[MpakTuueckrie paboThl: VccienoBaHWe TPEKOB 4YacTui] (MO0 TOTOBBIM
dboTorpadusm).
TexHUUYeCKHe YCTPOMCTBA M MpPaKTUUeCKOoe MpUMeHeHHWe; /03UMeTp, Kamepa

OK 07
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BunbcoHa, siZiepHbIi peakTop, aToMHasi 6oMba

CamocrosiTenbHasi paboTta 00ydJaromxcsi: yueOHUK, 3a/1auu

Pa3pen 8.J/1eMeHThI aCTPOHOMMH U aCTPO(H3NKH

34

Tema 8.1
JJieMeHTbI aCTPOHOMMH
U acTPpo(pU3UKHU

CopepixaHue yueOHOro MmaTepuasna:

Oranbl pasBUTHUA acTpoHoMmuu. IIpukiagHoe W MUPOBO33peHYeCKOe 3HaueHue
actpoHoMud. Buj 3Be3gHoro Heba. Co3Be3ausi, sipkue 3Be3fbl, IJIaHeThbl, MX
BuguMoOe fBrbkeHre. CosHeyHast cucrema. [lynaHeTs! 3eMHOM rpymnsl. [lnaHeTsr-
rurantbl. Massle Tena ConHeuHol cuctembl. ConHile, doTocdepa u armocdepa.
CosiHeuHass akTUMBHOCTb. McrTouHMK 3Heprur CosiHLI@ W 3Be3[. 3Be3[bl, UX
OCHOBHbIe XapaKTepUCTUKHU. [luarpamma ''CreKTpasbHbIM K/IacC - CBETUMOCTB'.
3Be3/bl [JIaBHOU MOC/Ie10BaTe/IbHOCTU. 3aBUCUMOCTh '"Macca - CBeTUMOCTB' IS
3Be37] IJIaBHOW MOC/e/j0BaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3Be3[. CoBpeMeHHbIe
Npe/iCTaB/IeHUs O MPOUCXOXKAeHUU U 3Boyronuu CosiHL@a U 3Be3[. ODTalbl )KU3HU
3Be3sl. Mneunbiii IlyTe - Hawa ["anaktuka. CrivpanbHas CTPyKTypa ['anakTukw,
pacripesiesieHvde 3Be3fl, rasa u nbeuid. Ilomoxkenue u gawkenwe CojHLEA B
lanaktuke. Tunel ranaktuk. Ilnockas u chepuueckas nofcucteMbl 'anakTHKU.
Pagyoranaktuku U KBasapbl. YUepHble [bIpbl B s/pax TralakTUK. BceneHHas.
Pacuipenue BcenenHoil. 3akoH Xab06sa. Pasberanue ranakTuk. Teopusi
Bosbiioro B3peiBa. PeskroBoe n3nydyenue. MacmrabHast cTpykrypa BeeneHHOIA.
MertaranakTuka. HepeltieHHble po6/ieMbl aCTPOHOMUM

JlabopaTopHbIe 3aHATHS

JlaboparopHass pabora 13. HaOsogeHuss HEBOOPYKEHHBIM TIJla30M C
WCTIO/TIb30BaHUEM KOMITbIOTEPHBIX TPUIOKEHHUM /IS OTIPe/Ie/IeHUs TI0JI0XKEHMUST
HeOeCHBIX O00BEKTOB Ha KOHKDETHYIO [IaTy: OCHOBHble cO3Be3ausi CeBepHOro
TIOJTYIIIAPHS U SIPKHE 3Be3/IbI

OK 01
OK 02
OK 03
OK 05
OK 07

IIpoMexxyTouHas aTTecTalus

(9K3aMeH)

30

IT cemectp:

MaKcHMaJ/ibHasi HarpyskKa:

84

o0sA3aTe/ILHAsA HAI'DY3Kd:

44

JIEKLIMH:

24

MNPAKTHYECKHE 3daHATHUA:

/1abopaTopHbIe paboThI:

12
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caMoCTosATe/TbHasi pabdora: 10
NMPOME)XYTOUYHas aTTecTalus: 30
3aropa:
MaKcHMaJibHasg Harpyska: 144
obs3aTenbHasE HarpyskKa: 95
JIEKIIUM: 53
npakTHUYeCKHe 3aHATUSA: 16
JlabopaTopHbIe padoThI: 26
caMocTosTe/IbHasi pabora: 19
NPOMEeXYTOYHAas aTTecTalys: 30

“TIpopeccuoHanbHO OpUEHMUPOBAHHbBIE 3eMeHMbl
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3. YCJIOBUSA PEAJIMBAIINY YYEBHOI'O ITPEJJMETA

3.1. Tpe6oBaHNsA K MUHMMA/IbHOMY MaTepHa/IbHO-TEXHHYECKOMY 00ecreuyeHHI0

B cootBercTBuM ¢ TpeboBaHusMu PI'OC COO K marepuanbHO-TeXHUYECKOMY obecrieueHHIO
yueOHOTO Tiporjecca 6a30BbIl YPOBeHb Kypca (M3UKU Ha YpPOBHE cpegHero o0iero oOpa3oBaHUs
JOJDKEH M3y4aThCsl B YCJIOBUSIX KabuHeTa (PU3MKW WM B YCJIOBUSIX MHTErPUPOBAHHOIO KabuHeTa
MpeZIMeTOB eCTeCTBeHHO-HayuHOTro IMKjaa. B KaOuHeTe ¢M3MKKM [O/DKHO OBITH HeoOXogumoe
nabopaTtopHoe 0060py/JOBaHKe /I/isl BBITIOJTHEHHSI YKa3aHHBIX B TIpOrpamMMe 1o (r3MKe TpaKTHYeCKUX
paboT u AeMoOHCTpaLoHHOe 0bopyjoBaHHe. [leMOHCTpaLMoHHOe 060pyJoBaHWe (OPMHUDYeTCs B
COOTBETCTBUM C TIPUHLUIIOM MHHMMAJILHOW [JOCTaTOUHOCTU U 00eCcreurBaeT TOCTAaHOBKY
TMepeyurc/IeHHBIX B IIPOrpaMMe 110 (pH3HKe KITFOUeBBIX JeMOHCTPAL|H /1l ICCIe0BaHUS M3yUaeMbIX
SBJIEGHUA W TIPOLIECCOB, SMIMPUUECKUX W (yHJAMEHTA/bHBIX 3aKOHOB, WX TEeXHUUYECKUX
npumeHeHnid. JlabopatopHoe o6opygoBaHue s 1a00OpaTOPHBIX UM TPAaKTHUECKWX paboT
(dopmupyeTcsi B BUZie TEMaTHUECKUX KOMILJIEKTOB U 00eCIrieurnBaeTcsl.

B pacuére opfHOro KOMIUIEKTa Ha /ByX oOyuaromuxcs. TemaThyeckne KOMILIEKTBI
nmabopaTtopHoro 000pYZOBaHUSI MO/DKHBI OBITh TOCTPOEHbI HAa KOMILJIEKCHOM HCII0J/Ib30BaHUM
AHAJIOTOBBIX U LM(POBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX HM3MEpPHUTEIbHBIX CHUCTEM B BH7E
MPOBBIX JTabopaTOPUIL.

O6opyzoBaHue yueOHOro KabuHeTa:

- TIOCaJJ0UHbIe MeCTa 10 KOJIMUeCTBY 00yUaroLxcs;

- paboyee MeCTO MperiojaBaTeris;

- KOMITJIEKT yueOHO-HaTJISITHBIX TI0COOUI;

- KOMITJIEKT 3/IEKTPOHHBIX BH/IeOMaTepPUaroB;

- 3aJIaHUS 17151 TIPOBEPOYHBIX PaboT;

- Tpod)eCCOHATBHO OPUEHTHUPOBAHHbIE 33/JaHKS;

- MaTepHaJbl FK3aMeHa.

TexHuueckre cpe/icTBa 00yueHusI:

- TIeEPCOHAJTEHBIN KOMITBIOTED C JIUIIEH3MOHHBIM IMPOrPaMMHBIM 00ecIieueHreM;

- IPOEKTOP C KPaHOM.

- 3amel (OubsmMoOTeKa, UWTaNBHBIA  3al C  BBIXOJIOM B WH(MOPMAIMOHHO-
Te/IeKOMMYHUKAL[MOHHYIO C€Tb UHTEPHET).

[TprMepHbIii TiepeyeHb IeMOHCTPALMOHHOTO U JIabopaTopHOTro 000pY/J0BaHUs:
1udpoBast 1abopatopwus 10 Gu3vKe 1715 TIPerojaBaTelis;
Ludposas 1abopatopusi 1o ¢usuKe 115 00yydaroIerocs;
BeChbl TEXHUUECKHe C Pa3HOBeCaMy;
KOMILIEKT /17151 1TaDOpaTOPHOTO MpakKTUKyMa T10 OTTHKE;
KOMIIEKT /17151 Tab0paTOpPHOTO MIPAaKTHUKyMa 10 MeXaHUKe;
KOMIUIEKT  Jjii ~ 71abopaTOpHOTO  TpakKTMKymMa [0  MOJeKy/aspHOW  (u3uke
Y TepMOJIMHaMUKUY;

7. KOMIIJIEKT ISt nabopaTopHOTro MpaKTHUKyMa o 3/1eKTPUYECTBY
(c renepaTopom);

8. KOMIUIeKT /il M3yueHusi BO30OHOB/IsIeMbIX MCTOYHHMKOB 3HEepPryuu (COTHEeYHOM, BeTPOBOU
3Hepruu, OMo-, MeXaHUUeCKON U TePMO3/IeKTPUUECKOUN SHEPreTHKN);

9. ammnepmeTp 1abopaTOpPHBIM;

10. BosbTMeTp TabOPaTOPHBIN;

11. xosopumeTp ¢ HabOpOM KaOpUMeTPUUYEeCKUX TeJ;

12. TepmomeTp y1abopaTOpHBIiA;

13. KomriekT IS W3yueHust OCHOB MeXaHUKH, MTHeBMATHUKH
Y BO300HOBJ/ISIEMBIX HCTOUHHKOB SHEPTHY;

14. GapomeTp-aHepouz;

SR
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.

010K TUTaHUS pery/TUpyeMbIii;

BeO-KaMepa Ha MO/IBU)KHOM ILITaTUBeE;

BUZIeOKamepa /ijist paboThl C ONTUYeCKUMHU TIPUOOpaMuy;
reHepaTop 3BYKOBOIj;

rurpometp (MCUXpOMeTp);

rpy3 HabOpHBIi;

[IMHaMOMeTp [leMOHCTPaLlMOHHBbI;

KOMII/IEKT TOCY/ibl I6MOHCTPALIMOHHON C TIPUHA/|TIE)KHOCTSIMU;
MaHOMeTP >KUIKOCTHOHW JIeMOHCTPALIMOHHBIM;

MeTp /IeMOHCTPAL[MOHHbIN;

MUKPOCKOM [JeMOHCTPAL|MOHHBIH;

HAacoC BaKyyMHbI!i KOMOBCKOT'O;

CTOJ/IUK TO/beMHBIN;

LITaTUB J€EMOHCTPALIMOHHBIN (PU3UUeCKUIA;

3/1eKTPOIINTKA;

Habop ZIeMOHCTPALIMOHHBIN 10 MeXaHUUeCKHUM SIBIEHUSIM;
HabOp /1eMOHCTPALMIOHHBIN TI0 TUHAMUKE BpAI[aTeTbHOTO /IBH)KEHHS;
Habop ZIeMOHCTPALIMOHHBIN 10 MeXaHWUeCKUM KoJiebaHusIM;
HabOp ZIEeMOHCTPALIMOHHBIN BOJIHOBBIX SIBJIEHUH;

Be/IepKO apXruMesia;

MasiTHUK MaKCBeJlIa;

Habop Tes paBHOrO 00HEMa;

Habop TeJs1 paBHOU MacChl;

nipubop /11 IeMOHCTpALUK aTMOC(EpPHOTO JaBJIeHMUs;
NpY3Ma, HaK/IOHSIOLL[AsICSl C OTBECOM;

pblyar /leMOHCTPAL[MOHHbIN;

COCy/IbI COOOIIArOIIECS;

CTaKaH OT/IMBHOM /IeMOHCTPal[MOHHbIM;

TpyOKa HBIOTOHA;

11ap racka’s;

Habop /1eMOHCTPALMIOHHBIN TI0 MOJIEKY/ISIPHOM (PU3MKe U TeIJIOBBIM SIB/IEHUSIM;
Habop ZIeMOHCTPALIMOHHBIN 110 Ta30BbIM 3aKOHaM;

HabOp Karmu/IsIpoB;

TpyOKa /i1 IeMOHCTPALIMY KOHBEKLIVHU B >KUAKOCTH;
LWIVMH/IPbI CBUHLIOBBIE CO CTPYTOM;

111ap C KOJIbLIOM;

BbICOKOBOJ/IbTHBIM NCTOYHUK;

reHeparop BaH-Ze-rpaada;

[l03UMeTp;

KaMepTOHbI Ha Pe30HaHCHBIX SIIIUKaXx;

KOMIUIEKT  TIpUOOpOB W TIPUHAJJIeKHOCTEM  A/si  [JeMOHCTpaljii  CBOMCTB

3JIEKTPOMArHUTHBIX BOJIH;

56.

KOMILJIEKT nprbOpoB ISt V3y4eHust MIPUHLUIIOB pajuoripreMa

Y pajyornepezau;

57.
58.
59.
60.
61.

KOMII/JIEKT TIPOBO/IOB;
MarHuT Jyroobpa3sHbiii;

MarHuT M0JIOCOBOU [IeMOHCTPALIMOHHBIN;
MallliHa 3/1eKTpo(opHasi;

MasITHUK 3/71eKTPOCTaTUUYeCKUH;

62. Habop 110 U3yUeHHI0 MaTHUTHOTO TIOJIS 3€MJIH;
63. HabOp /IeMOHCTPAIMOHHBIN I0 MArHUTHOMY TIOJ/TIO KOJTbLIEBBIX TOKOB;
64. Habop /IeMOHCTPAIIMOHHBIN T10 MTOTYTIPOBOAHUKAM;
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65. Habop /1IeMOHCTPALMOHHBIH 10 TIOCTOSTHHOMY TOKY;

66. HabOp /1eMOHCTPALMOHHBIH 10 3/IEKTPUUECKOMY TOKY B BaKyyMe;
67. Habop /1eMOHCTPALMOHHBIH TT0 3/IEKTPOJMHAMUKE;

68. Habop /715 IeMOHCTPAIUM MarHUTHBIX TT0JIei;

69. Habop /71 IeMOHCTpALK 37IeKTPUYeCKHX T0Jel;

70. TpaHchopMaTOp yueOHbI;

71. majiouka CTeK/ISTHHas;

72. najouka 500HUTOBAS;

73. ipubop JsieH1a;

74. CTpeNKy MarHWTHbIE Ha LITaTUBax;

75. Cy/ITaH 371eKTpPOCTaTUYeCKU;

76. IITaTUBbI U30/IUPYIOLLIHE;

77. 31IeKTPOMarHuT pa300pHBIN;

78. Habop JeMOHCTPALIMOHHBIN TI0 TeOMeTPUUECKOH OTTHKE;
79. HabOp [1eMOHCTPALMIOHHBIN TI0 BOJTHOBOM OIITHKE;

80. crieKTpoCKOM BYyXTPYOHbI;

81. Habop crieKTpanbHBIX TPYOOK C ICTOYHUKOM TTUTaHMUS;
82. ycraHoBKa /151 u3yueHusi potospdekra;

83. Habop /AeMOHCTPALIMOHHBIH T10 TIOCTOSTHHOM T/IaHKa;

84. KOMIJIeKT HarJISIAHbIX TTOCOOMIA [/l TOCTOSTHHOTO KCTIO/Ib30BaHMUS;
85. KOMIJIEKT MOPTPeToB /15t 0ohopMyieHHs1 KaOHHeTa;

86. KOMIJIEKT [1eMOHCTPALIMOHHBIX yueOHbIX TabuIuL].

[MpyvMepHBI TepeyeHb [J€MOHCTPALMOHHOTO M JiabopaTopHOro 00Opy/|0BaHMSI HOCHUT
peKoMeH/laTe/IbHbIN XapakTep.

[Tpu HaIUuumn Heob6X0IUMOro obopy/ZioBaHUst 3aHATHUSA 1o ¢ur3uke
B HEKOTOPBbIX CJy4asx MOTYT TIPOBOJUTHCS B HMMEIOIUMXCS B 00pa30BaTe/bHOW OpraHU3aLuH
MacTepCKUX WK JlabopaTopusix.

3.2 UudopmanmoHHOe 0b0ecrieueHne 00yueHust

IlepeyeHb HCHO/IB3yeMbIX Y4YeOHBIX H3JaHMii, HTepHeT-pecypCcoB, JONO/THUTE/THHOM
JIMTepaTypbl

OcCHOBHbIE HCTOYHHKMU:

1. Msxkuies, I'. 1. ®u3uka: 10-i knacc: 6a30BbIi U yry6aEHHBIN YPOBHU : yueOHUK / I, f1.
MsikuieB, b. b. ByxoBues, H. H. Cotckuii ; mog pepakuueid H. A. TlapdentoeBoii. — 10-e u3g,,
crep. — Mocksa : Ilpocsemenue, 2023. — 432 c¢. — ISBN 978-5-09-103619-0. — TekcrT :
3JIEKTPOHHBIH // Jlanb : 3/1IeKTPOHHO-0MOIMOoTeUHast cucrema. — URL:
https://e.lanbook.com/book/335051

2. Msxkumes, I'. f. ®usnka: 11-if knacc: 6a30BbIi U yriyOnéHHbBIN ypoBHU : yueOHuK / . 5.
MsikuieB, b. b. ByxoBues, B. M. Uapyrun ; nog pepakiueii H. A. ITapdentbeBoit. — 11-e u3g.,
crep. — Mocksa : Ilpocsewjenue, 2023. — 432 c¢. — ISBN 978-5-09-103620-6. — Tekcr :
3/71eKTPOHHbIH /l JlaHb : 3/IeKTPOHHO-O0UOMMOTeUHast cucTema. — URL:
https://e.lanbook.com/book/335054

Jlono/IHUTe/IbHbIe NICTOUHUKH:

1. KacesiHOB, B. A. ®usuka: 10-i knacc: yriaybaéHHbIN ypoBeHb : yuebHUK / B. A. KacbksHOB.
— 11-e u3g., crep. — Mocksa : I[Ipocsewenue, 2023. — 480 c. — ISBN 978-5-09-103621-3. —
Tekct : osekTpoHHBIM // JlaHb @  3/eKTpOHHO-OmMO/MMoTeynass cucrema. —  URL:
https://e.lanbook.com/book/334853

2. KacbsHoB, B. A. ®wusuka: 11-ii kmacc: yriyOnéHHbIM ypoBeHb : yueOHUK / B. A.
KacessHOB. — 11-e u3pn., crep. — Mocksa : [Ipocseluenue, 2023. — 493 c. — ISBN 978-5-09-
103622-0. — TekcT : 3neKTpoHHBIA // JlaHb : 371eKTpOHHO-OMOMmoTeyHasi cucrema. — URL:
https://e.lanbook.com/book/334877
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3. Poraues, H. M. ®u3uka. YuebOHbII KypC AJ1s1 cpejHero npodeccroHaabHOro 00pa30BaHus

: yuebHOe 1iocobue ansi crio / H. M. PoraueB, O. A. JleBueHKO. — 3-e u3f., crep. — CaHKT-
[MetepOypr : Jlanb, 2024. — 312 c. — ISBN 978-5-507-49831-4. — TekcT : 3/1eKTPOHHBIH // JIaHb :
3/IeKTPOHHO-6ubmoTeunas cucrema. — URL: https://e.lanbook.com/book/403874 . — Pexum

JIOCTyIa: /711 aBTOPU3. M0/Ib30BaTesIeu.

4. JloreuHeHko, O.B. ®u3uka + ellpunoxenue : yue6Huk / JlorsuHeHKo O.B. — Mockea :
KuoPyc, 2019. — 341 c. — ISBN 978-5-406-06464-1. — URL: https://book.ru/book/929950. —
TekcT : 3/1eKTPOHHBIN. (D/IEKTPOHHOE U3/iaHUe).

5. JlorBunenko O.B. ®wusuka. Ilpaktukym : yueGHOe mocobue / JlorBunenko O.B. —
Mocksa : KwnoPyc, 2022. — 358 ¢ — [ISBN 978-5-406-09966-7. — URL:
https://book.ru/book/944582. — TeKcT : 5/1eKTPOHHBIM.

Ilepeuyens VIHTepHeT-pecypcoB:

1. bask 3a/laHUM PISAEHT - Pexxum
pocryna:http://www.mobuschool.02edu.ru>...PISA...estestvennonauchnaya.../;
2. EpvHasi kosutekuusi 1MdpoBbIX 00pa3oBaTe/NibHBIX peCcypcoB. - Pexxum joctyma:

http://school-collection.edu.ru/catalog/pupil/?subject=30;
3. KM-uikona. - Pexxum goctymna: http:// www.km-school.ru/ ;
4. OrtkpsblTas ¢usmka. - Pexxum JlocTyra:
http://www.physics.ru/courses/op25part2/design/index.htm;
ITnatdopma AKnacc - Pexxum pocryna: http://www. yaklass.ru;
Poccutickas s/ieKTpoHHasi 1Koa - Pexxum goctymna: http:// www.resh.edu.ru/;
@usuka.u. - Pexxum focryna: http://www.fizika.ru;
OUIIA (BIIP 11 knacc) - Pexxum poctyma: http://www.fipi.ru/;
OJeKTpOHHBIN yueOHUK - Pexxum goctyna: http://www.physbook.ru/.

LoOoNaU
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4. KOHTPOJIb 1 OIEHKA PE3YJ/IbTATOB OCBOEHHMSA YYEBHOI'O ITPEAMETA

KoHTpo/ib M OIleHKa pe3y/bTaTOB OCBOEHHUsT 00Ije00pa3oBaTe/lbHOTO yueOHOrO TpeiMeTa
PACKpPBIBAIOTCSl Yepe3 AUCHUIUIMHAPHBIE Pe3yJ/bTaThl, HalpaB/eHHbIe Ha (OPMUPOBaHUE OOIIUX M
npodeCcCOHATBHBIX KOMIIETEHLIMH 10 Pa3zesiaM U TeMaM COZiep>KaHusl yueOHOTO MaTepHara.

[TpoMexxyTouHasi aTTecTalusi — B (hoopMe 3k3ameHa (1 1 2 cemecCTphi).

Ko/ 1 HauMeHOBaHHe
(hopMHpYyeMBIX KOMIIETeHITHI

Paznen/Tema

Tur oLeHOUHBIX
MEepONpUATUN

OK 01. BeibupaThb CIioco0bI

peliieHus 3a7iau TIpodeCcCcroHaTLHOU

JesITeIbHOCTA TIPUMEHUTE/TBHO K
Pa3/INYHBIM KOHTEKCTaM

Pazpen 2. Temnl 2.1., 2.2., 2.3.
Paspen 3. Temsr 3.1., 3.2., 3.3.

Pa3znen 4. Temn1 4.1., 4.2., 4.3

Paspen 5. Temsrl 5.1., 5.2., 5.3.

Pasnen 6. Tema 6.1
Pasnen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c"

OK 02. Mcnonp30Barth
COBpeMeHHbIe Cpe/iCTBa MOMCKa,
aHasiM3a U MHTepripeTauyu
vH(popMaL1
1 uHbOpPMaLMOHHbIE TEXHOJIOTUY
IS BBITIOJTHEHUS 3aZiau
ripodeccroHaNbHON JiesiTeTbHOCTH

Pazgen 2. Temnr 2.1., 2.2., 2.3.
Paspen 3. Temnr 3.1., 3.2., 3.3.

Pazpgen 4. Temn1 4.1., 4.2., 4.3
Paspen 5. Temnl 5.1., 5.2., 5.3.
Pazgen 6. Tema 6.1
Paspen 7. Temnr 7.1, 7.2, 7.3
Pa3nen 8 Tema 8.1
ITo/c

OK 03. ITnaHnupoBaTh
Y peasii30BbIBaTh COOCTBEHHOE
ripodeccoHabHOE
Y IMYHOCTHOE pa3BUTHE,
npernpUHUMAaTeTbCKYH0
JesiITe/IbHOCTD
B rpodeccroHanbHOM cdepe,
HCII0/1b30BaTh 3HAHUS
T10 TIPABOBOM U (PUHAHCOBOM
T'PaMOTHOCTH B Pa3/IMYHbIX
JKU3HEHHBIX CUTYaLUsIX

Pazgen 1. Tema 1.1
Pa3pen 3. Temsrl 3.1., 3.2., 3.3.
Pazgen 4. Temn1 4.1., 4.2., 4.3

Pasgen 8 Tema 8.1

ITo/c

OK 04. 3ddexTrBHO
B3aUMO/IeHiCTBOBATh M pPaboTaTh
B KOJUIEKTHBE U KOMaH/e

Paspen 2. Temnl 2.1., 2.2., 2.3.
Paspen 3. Temsr 3.1., 3.2., 3.3.
Pasnen 4. Temn1 4.1.,4.2., 4.3
Paspmen 5. Temsr 5.1., 5.2., 5.3.
Pa3nen 6 Tema 6.1
Paspen 7. Temur 7.1, 7.2, 7.3
Ilo/c

OK 05. Ocy11ecTB/IATb YCTHYIO
Y MUCbMEeHHYI0 KOMMYHUKALIUIO Ha
rOCy/IapCTBEHHOM $I3bIKe
Poccuiickoii @epepaljuu C yueTom
0COOEHHOCTEH COI[HATbHOTO
Y KYJIbTYPHOTO KOHTEKCTa

Pasgen 1. Tema 1.1
Pazpen 2. Temnr 2.1., 2.2., 2.3.
Paspen 3. Temsr 3.1., 3.2., 3.3.
Pa3znen 4. Temn1 4.1., 4.2., 4.3
Paspen 5. Temsr 5.1., 5.2., 5.3.

Paznen 6. Tema 6.1

Pasnen 7. Temur 7.1, 7.2, 7.3

YCTHBIM OIpPOC;
(bpoHTaNBHBIN OMPOC;
KOHTpOJIbHast paboTa;

HabmoeHue 3a
BBITIOJTHEHHUEM
nabopaToOpHbIX padoT;

rpakTUueckue paboThbl
(pellieHMe KaueCTBEHHbBIX
Y pacueTHbIX 3a7ay);

TeCTUPOBaHUE;
pellieHue Kekic-3aziay;

BBITTO/THEHHE
TpaKTUUeCKUX 3alaHuM
ripoecCcroOHaTLHOM
HarpaB/IeHHOCTH;

BBITTOJTHEHHE 3a/]JaHUM
MIPOME)XYTOYHOMN
aTTecTalyy

' TIpotheccroHaILHO OPUEHTUPOBAHHOE COoZiepKaHKe (CofiepyKaHUe MPHUKIIAHOTO MOAY/IS).
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Pazgen 8 Tema 8.1
ITo/c

OK 07. CopzeiicTBOBaTh
COXpaHeHUI0 OKPY>Karolllei cpeJpl,
pecypcocOepe>KeHur0, PUMEHSITh

3HaHUs 00 W3MeHeHU! KI1Mara,
TIPUHLIUITBL OepeXX/TMBOTOo
TIPOU3BOZCTBA, 3P HeKTUBHO
JleMICTBOBATh B Upe3BbIUaHBIX
CUTYaLUsX

Paspmen 2. Temnr 2.1., 2.2., 2.3.
Pasnen 3. Temn! 3.1., 3.2., 3.3.

Pasnen 4. Temn1 4.1.,4.2., 4.3

Paspen 5. Temnr! 5.1., 5.2., 5.3.

Pasnen 7. Temnr 7.1, 7.2
Pa3nen 8 Tema 8.1
[To/c

3.1 Ilnanuposars 1
OpraHu30BbIBaTh paboTy 1Mo
TPaHCTMOPTHO-/IOTUCTUYECKOMY
00C/Ty>KUBaHUIO B C(hepe IPy30BbIX

epeBo30K

ITo/c
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5. IEPEYEHDB UCIIOJ/IB3YEMBIX METO/OB OBYYEHUSA

5.1 ITaccuBHBIE:

- IeKIVU TPaJWLIMOHHbIe Oe3 MPUMeHeHUsT My/IbTUMeIUIHBIX CPeJICTB U 06e3 pa3faTouHoro
MaTepuarna;

- IeMOHCTpaIyst yueOHbIX (HHUIEMOB;

- pacckas;

- CeMHWHapbl, MPeNMYIIeCTBEHHO B BUIe 00CY>KIeHUs IOK/Ia/IOB CTYI€HTOB TI0 TeM WU UHBIM
BOTIpOCaM,;

- CaMOCTOsATe/IbHbIe ¥ KOHTPOJIbHBIE PaOOTHI;

- TeCThI;

- YTeHHe U OTpoC.

(83aumoodetiicmeue npenodaeamenss Kak cybvekma ¢ 00yuarOWuMcs Kak 06beKmom
no3HasamenbHoOlU desimeabHOCMU).

5.2 AKTHUBHBIE U HHTepPaKTHBHbIE:

- aKTUBHbIE U UHTE€PAKTHUBHBIE JIEKI[1H;

- pabora B rpymnmax;

- yueOHast IUCKyCCHS;

- Jle7IoBble U pOJieBble UTPhI;

- UTPOBBIe YIIPA)KHEHUS;

- TBOpPUECKHUe 3a/jaHus;

- KpyTJible CTOJIbl (KOH(epeHL[UH) C UCTI0/Ib30BaHUeM CPe/ICTB MY/IbTUMe/INa;

- pelieHye TIPo0/IEMHBIX 3a7iay;

- aHa/IM3 KOHKPETHBIX CUTYallui;

- METOJ, MO/IyJIbHOT'O 00yUeHMs;

- TMPaKTUYeCKUM 3KCIIepUMEHT;

- obyueHHe C UCI0J/Ib30BaHUEM KOMITbIOTEPHBIX 00yUaroIIyX IMPOrpamMM.

(83aumodeticmsue npenodasamessi KAk Cybvekma c obyuarowumcs Kak cybovekmom
no3HasamenbHoOlU desimeabHOCMU).
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	67. набор демонстрационный по электродинамике;
	68. набор для демонстрации магнитных полей;
	69. набор для демонстрации электрических полей;
	70. трансформатор учебный;
	71. палочка стеклянная;
	72. палочка эбонитовая;
	73. прибор ленца;
	74. стрелки магнитные на штативах;
	75. султан электростатический;
	76. штативы изолирующие;
	77. электромагнит разборный;
	78. набор демонстрационный по геометрической оптике;
	79. набор демонстрационный по волновой оптике;
	80. спектроскоп двухтрубный;
	81. набор спектральных трубок с источником питания;
	82. установка для изучения фотоэффекта;
	83. набор демонстрационный по постоянной планка;
	84. комплект наглядных пособий для постоянного использования;
	85. комплект портретов для оформления кабинета;
	86. комплект демонстрационных учебных таблиц.
	Примерный перечень демонстрационного и лабораторного оборудования носит рекомендательный характер.
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