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1. OBLUAA XAPAKTEPUCTUKA PABOYEN NMPOMPAMMbI
YYEBHOI' O NMPEAMETA

1.1. Mecto y4yebHOro npegmMeTa B  CTPYKTYype  OCHOBHOW
npodeccMoHaIbHON 06pa3oBaTe/IbHOM MPorpamMmmbl

YuebHbli  npeameT  «dDu3nKa»  ABMSETCA  00S3aTeNIbHOM  YacTbiO
006LLLe06pa3oBaTebHOM NOArOTOBKMN OCHOBHOW npodeccroHasibHO
o6pasoBaTe/ibHOM NMPorpammbl - NpPorpaMmbl MNOArOTOBKU CNELUaNNCTOB CPeaHEro
3BeHa no cneyunansHocT 15.02.06 MoOHTaX, TexXHW4Yeckasd IKcnayatauusa wu
PEMOHT XOM0AN/TbHO-KOMMNPECCOPHbIX M TEMSIOHACOCHbIX MAaLUMH U YCTAHOBOK (N0
oTpacnsam).

1.2. e v nnaHupyemble pe3y/ibTaTbl OCBOEHUS YUY4eOHOro npeameTta

1.2.1 Llenn ocBOeHUs1 y4eOHOro npeameTta

CofepaHue nporpaMmMbl y4ebHOro npegmeTta «®Pusmka» Harnpa./ieHO Ha
[NOCTUXKEHME CNeayoLmX Lenei:

- (hopmupoBaHMe MHTepeca WM CTPEM/IEHMS OOyYaloWMXca K Hay4yHOMY
M3YUYeHUIO  NpUpoAbl, pPasBUTME WX  WHTENNEKTYa/lbHbIX W TBOPYECKUX
CnocobHocTeN;

- pa3BuTKE NPeACTaB/IEHMIA O HAYYHOM MeTOofe NO3HaHUA 1 PopPMUPOBaHME
nccnefoBaTeIbCKOro OTHOLLUEHUA K OKPYXXatoLWLMM ABNEHUAM;

- (hopMMpoBaHME HAYy4YHOr0 MUPOBO33PEHUA KakK pesysibTarta WU3ydeHus
OCHOB CTPOEHUA MaTepun U PyHAAMEHTa/IbHbIX 3aKOHOB (IU3MKU;

- (bopmMMpoBaHME YMEHUA OOBACHATbL SABMEHUA C  WUCMO/b30BAHWEM
(hM3MYECKUX 3HAHWUM N HAYYHbIX [0KA3aTe/bCTB;

- (hopmmupoBaHue NpPeAcTaBNeHNA O PONN (IM3UKU ANA PasBUTUS APYrnx
€CTECTBEHHbIX HayK, TEXHUKN N TEXHO/OT WA



1.2.2 MnaHnpyemMble pe3ynbTaTbl OCBOEHMS yUYeGHOro npeamMeTa
Oco60e 3HaueHVe y4ebHbIn NpeaMeT UMeeT NPy HOPMUPOBAHNK 1 Pa3BUTUN OBLLIMX U NPODECCUOHANBbHBIX KOMMNETEHLNIA,

a TaKXKe COOTBETCTBYIOLLMX UM pedynbTaTaMm 06yyeHus cornacHo ®roC COO.
MnaHnpyemble pesynbTaTbl 06yveHUs

KomneteHyuun (OK, MK)

OK 01 Bbibupatb
Cnocob6bl pelleHns 3aaad
npogeccroHanbHOM
[lesTeNbHOCTN

NPUMEHNTENBHO K

pasnnyHbIM KOHTEKCTaM

Obuwue
NIP14 - 0CO3HaHMe JfINYHOrO BKNajga B
MOCTPOEHNe YCTONYMBOro 6yayLero,
NIP23 - TroTOBHOCTL K Tpyady, OCO3HaHue
LIEHHOCTN MacTepcTBa, TpyAonobue,

npe24 - rOTOBHOCTb K aKTUBHOW
[leATeNnbLHOCTH TEXHO/IOMMYECKOM n
COUMaIbHOM HanpaB/ieHHOCTK, CMNOCOGHOCTb
NHULMMPOBATD, nnaHMpoBaTb n
CaMOCTOSTe/IbHO BbINOJIHATb TaKyto
[eATeNbHOCTD,

NIP25 - uvHTepeCc K pasu4YHbIM  Cchepam

NPOgeCCUOHaNIbHOM  AeATeNIbHOCTKN, YMEHMe
COBepLIaTb OCO3HaHHbIA BblIGOp GyayLlen
npoteccnn M peann3oBbiBaTb COBCTBEHHbIE
YKM3HEHHbIE NNaHbl,

JIP26 - TrOTOBHOCTb M CMOCOGHOCTb K
obpasoBaHMIO M caMo0bpa3oBaHMIO  Ha
MPOTSHKEHWNM BCEW YKU3HU,

NIP34 - 0co3HaHMe LEHHOCTU Hay4HOW
[leaTeNbHOCTN, TOTOBHOCTL  OCYLLECTBNATH
NPOEKTHYIO n nccnenoBaTeNbCKyto

[EesTeNbHOCTb MHAMBMAYabHO U B TPy,

AducunnnnHapHble

MP61 - chopmMMPOBaAHHOCTL NPEACTABMEHUA O POAU U MeCTe (IU3MKK U
aCTPOHOMWM B COBPEMEHHOM  Hay4yHOW  KapTuUHe  Mupa, O
cucTemoobpasytoweid ponn (U3MKM B PasBUTUM €CTECTBEHHbIX Hayk,
TEXHUKA W COBPEMEHHBbIX TEXHOMOTNA, O BKaAe POCCUNCKUX U
3apyOeXHbIX  YYeHbIX-(OM3MKOB B  pasBUTME  HayKW;  MOHWMaHWe
(hM3NYECKOI CYLLLHOCTU HaboaeMbIX SBNIEHWUIA MUKPOMMPA, MakpoMupa 1
mMeramupa; noHWMaHue ponu acTPOHOMUW B MPaKTUYECKOW AesATe/lbHOCTU
4e/loBeKa W fasibHeMLEeM Hay4YHO-TEXHUYECKOM PasBUTUK, POSN (PU3MKN B
(hopMmMpoBaHMN Kpyrosopa U (PYHKUMOHANIbHOW FPaMOTHOCTU YesioBeKa
LA peLleHns npakTUYecKnx 3atay;

MP62 - copmMmMpoBaHHOCTb YMEHWMIA pacno3HaBaTb (DU3NYECKUE SIBNEHUS
(npoueccbl) M 06BACHATL MX HA OCHOBE M3YYeHHbIX 3aKOHOB: PaBHOMEPHOE
N paBHOYCKOPEHHOE MPAMO/SIMHENHOE ABUXKEHWe, CBOOOAHOE MafeHue Ten,
[OBWKEHWE MO OKPY)KHOCTM,  WHepuus,  B3aMMOAEWCTBME  Ter,
KonebaTenbHOE [BMXXEHME, PE30HaHC, BOJIHOBOE [ABMXKEHME; Anddy3ns,
OPOYHOBCKOE ABVKEHWE, CTPOEHME XXMAKOCTEN U TBEPAbIX Tes, U3MEHeHne
obbema Ten npu HarpeBaHUW (OXN&XAEHWUW), TEMNJIOBOE pPaBHOBECKE,
ncnapeHne, KOHAEHcauWsa, MaB/leHne, KPUCTaIM3auusa,  KUMEHKe,
BI@KHOCTb BO34yXa, CBA3b CpefHeld KUHETUYECKOWM 3HEeprum TernsioBoro
[BWKEHWUA MONEKY ¢ abCOMOTHON TemMnepaTypor, NoBbILLEHVE [aB/eHUs
rasa npu ero HarpeBaHuKn B 3aKPbITOM COCyAe, CBA3b MeXay napametpamu
COCTOSIHMS ra3a B M30Mpoueccax; 3neKTpusauns Ten, B3aMMOLENCTBve



MP1 - camocToATe/IbHO (hopMynMpoBaTb U
aKTyanusnposaTb npobsiemy, paccmarpuBaTb
ee BCECTOPOHHE,

MP2 -  ycTaHaBnMBaTb  CYLLECTBEHHbIN
Npu3HaK WAN OCHOBaHWA [N CPaBHEHUS,
Knaccugukaumm n 06o6LLeHNs,

MP3 - onpefenatb Uenu [eATeNbHOCTH,
3aflaBaTb MapameTpbl W KPUTEPUN KX
LOCTUXKEHNS,

MP4 - BbiFIBNATb  3aKOHOMEPHOCTM U
npoTMBOpeYUns B paccMaTprBaeMbIX
ABNEHUSAX,

MP6 - pa3BuBaTb KpeaTWBHOE MblIL/IeHNE

NPW PeLeHNN XMU3HEHHbIX Npobem,
MP10 - ¢opmMpOBaHMe HayyHOro Tuna
MbILLIEHNA, BnafieHne Hay4HoW
TEPMUHONOIMEN, KNHOYEBLIMA MOHATUAMU U
MeTodamu,
MP12 - BbISBNATL MPUYMHHO-CNEACTBEHHbIE
CBAI3M N aKTya/nn3mpoBaTh 3afady, BblABUraTb
TMNOTE3Yy ee peLUeHns, HaXoAuTb aprymeHTbI
[0S [LOKa3aTe/lbCTBa CBOUX YTBEPXKAEHWUN,
3a/1aBaTb NapamMeTpbl U KPUTEPUM PeLLIEHNS,
MP13 - aHanmM3mpoBaTtb NOJyYeHHble B X04e
pelleHna 3afayun  pesynbTatbl, KPUTUYECKU
OLleHMBaTb nx [LOCTOBEPHOCTD,
NporHo3npoBsaTb  M3MeHeHWe B HOBbIX
yCnoBusXx,
MP15 - paspab6atbiBaTb MMaH pPeLLIeHNs
6

3apsifoB, HarpeBaHMe MPOBOAHMKA C TOKOM, B3aMMOAENCTBME MarHUTOB,
3NeKTPOMAarHUTHas MHAYKUWS, feCTBME MarHUTHOrO Nosist Ha MPOBOAHMUK
C TOKOM W [ABWMXKYLLMIACA 3apsif, 3NEKTPOMAarHUTHble Kone6aHus 1 BOJHbI,
NPSIMO/IMHENHOE  pacrpoCTpaHeHe CBETa, OTPaXEHWEe, MPeNoMIEHNE,
NHTepepeHUMs, anudpakums 1 nonspusaums ceeTa, AWUCNEPCUs CBETa,
(hOTOINEKTPUYECKNIA  3()heKT, CBETOBOE [aBNEHWE, BO3HUKHOBEHWE
NMHEeNYaToro CrekTpa aTtoma BOLOPOAA, €CTECTBEHHas U WUCKYCCTBEHHaS
PafiM0aKTUBHOCT;

MP63 - BnageHWe OCHOBOMOMAraloWMMN (HUUYECKUMN MOHATUAMU 1
BeNMUMHAMU, XapaKTepuayoLWMMN (Gur3nYecKkme npoLecchbl (CBA3aHHbIMK C
MEXaHWYECKM  [BUMXKEHVEM, B3aMMOMENCTBMEM Tef, MeXaHUYECKUMU
KonebaHusAMK 1 BOSTHAMK; aTOMHO-MOJIEKY/ISIPHbIM CTPOEHMEM BeLLECTBa,
TENNOBbIMX  NpOLECCaMn;  3MIEKTPUYECKUM U MarHUTHbIM — NOSSMU,
3NEKTPUYECKMM TOKOM, 3/M1EKTPOMArHUTHLIMK KONeGaHUAMKU W BOMHaMW;
ONTUYECKUMU SIBNEHUAMU; KBAHTOBLIMW SBNEHUSIMW, CTPOEHVMEM aTOMa W
aTOMHOr0 A4pa, PajmMoaKTMBHOCTBLIO); BfafleHVe OCHOBOMO/AratoLwyMm
aCTPOHOMUYECKUMM  MOHATUSAMK,  MO3BONAIOLMMUN  XapaKTepu3oBaTb
MpoLecchbl, MpouCXoAdliMe Ha 3Be3faX, B 3Be3fHbIX CUCTeMaX, B
MEXranakTUUYeCKON cpeae; ABMKEHWE HeBGeCHbIX Tes, 3BOMIOLMIO 3BE3[ U
BceneHHow;

MP64 - BnafeHWe 3aKOHOMEPHOCTAMM, 3aKOHaMK W TeopuAMU (3aKOH
BceMupHoro taroteHus, I, 1l n 1l 3aKoHblI HbOTOHa, 3aKOH COXpaHeHus
MEXaHUYECKON 3HEeprumn, 3aKOH COXpaHeHUs MMMYNbCa,  MPUHLMN

CYnepnosuLMn cua, MPUHLMM PABHOMPABHOCTU WHEPLMAIbHBIX CUCTEM
OTCYETa; MONEKYNAPHO-KUHETUYECKYIO TEOPUI0 CTPOEHWS  BELLLECTBa,
ra3oBble 3aKOHbl, MEPBbIi 3aKOH TEPMOAMHAMUKW, 3aKOH COXpaHeHus
3M1EKTPUYECKOro 3apsfa, 3akoH KynoHa, 3akoH OMa Ans ydyacTka Lenw,
3aKOH OMa [/19 NOMHOW 3MeKTPUYECKOI Lenn, 3akoH [pkoyns - JleHua,
3aKOH 3/1EKTPOMArHUTHOW MHAYKLIMW, 3aKOH COXPAaHEHWUs! 3HEPriu, 3aKOH



Nnpo6/iemMbl C Y4YeTOM aHaan3a UMeroLmxcs
maTepuanbHbIX Y HemMaTepuasibHbIX Pecypcos,
MP16 - oOCyLIEeCTBNATL LieNeHanpaBieHHbIN
MOMCK MepeHoca CpeactB M Ccnocobos
[eCcTBUA B MPOJECCUOHABbHYIO Cpesy,

MP17 - yMeTb MEpeHOCUTb 3HaHWA B
Mo3HaBaTe/IbHyl0 WM MPaKTUYeCcKyto 06/1acTu
YKN3HEAeATeNbHOCTH,

MP39 - camocTosATe/IbHO COCTaBNATbL MaH
peleHns npobnemMbl C YY4ETOM WMERLMXCA

PECYpPCoOB, COOGCTBEHHbLIX BO3MOXHOCTEN W
npeanoYTeHnH,

MP42 - pgenaTb  OCO3HaHHbIA  BbIGOP,
aprymeHTUpoBaTh ero, bpatb

OTBETCTBEHHOCTb 3a pPeLUeHue,

MP46 - BnafieTb HaBblKaMW MO3HaBaTe/lbHOW
peieKC  Kak OCO3HaHWSA COBepLLaeMblX
[EeACTBUIA N MbIC/IUTENbHBIX MPOLLECCOB, WX
pe3ynbTaToB 1 OCHOBaHWIA

NPAMOSIMHEAHOIO PacnpoCTpaHeHUs CBETa, 3aKOH OTPaXKEHMS CBETA, 3aKOH
NPenoM/IeHNs CBeTa, 3aKOH COXPaHEHUs 3HEepPrun, 3akoH COXpaHeHus
NMNYynbCa, 3aKOH COXPaHeHUs 3MEKTPUYECKOrO 3apsaa, 3aKOH COXpaHeHus
MaccoBOro 4wucna, noctynatbl bopa, 3aKOH pPafvOoaKTUBHOrO pacnaga);
YBEPEHHOE MCMO/b30BaHME 3aKOHOB W 3aKOHOMEPHOCTeW MNpu aHanunse
(h13NYECKNX ABNEHWNIA U NPOLIECCOB;

MP67 - cthopMMPOBaAHHOCTb YMEHUSI pellaTb pacyeTHble 3a4avn C ABHO
3afjaHHOM  (hM3NYECKOM MOAENbIO, WCMOMb3ys (M3NYECKME 3aKOHbI U
NPUHLMMBI; Ha OCHOBE aHa/n3a yCnoBua 3agayv BbloMpaTb (PU3NYECKYH
MOZAENb, BbILENATL (PU3MNYECKME BENIMUNHBI U (POPMY/ibl, HEOOXOAMMbIE ANA
ee peLLeHuns, NPOBOANTL pacyeTbl U OLEHMBATL PeasibHOCTb MOJSyYeHHOro
3Ha4YeHUs  (PM3NYECKOA BEMIMYMHBI, pellaTb KayecTBeHHble 3ajauu,
BbICTPaMBasi /OrMYeCKN HENPOTMBOPEUMBYIO LEMOYKY PacCy>XAeHuin c
OrMOpPOI Ha N3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTM U (IU3NUECKME ABNEHNS;
MP68 - cthopMMpPOBAHHOCTb YMEHUA NMPUMEHATb MOJYYEHHbIe 3HAHWUA A1
06BACHEHUA YCNOBUIA NPOTEKaHMS (PU3NYECKMX SABNEHWIA B NPUPOAe U ANs
NPUHATUA  NPaKTUYECKUX PELUEHWA B MOBCEAHEBHOW XXWM3HWM  ANA
obecneyeHns 6e3omacHOCTU Mpy obpalleHnn ¢ ObITOBLIMK MpubopaMmn U
TEXHUYECKMMWN YCTPOMNCTBAMM, COXPAHEHUSA 3[40POBbA N COBMOAEHNA HOPM
9KOMOTMYECKOrO  MOBEfEHWA B OKpYXalowelh  cpede;  NOHUMMaHWe
Heo6X04MMOCTM MPUMEHEHWNA LOCTVDKEHWUIA (PM3NKM M TEXHONMOTNIA Ans
paumnoHaIbHOro NPYPOAONONL30BAHNS;

MPyl - chopMMPOBAHHOCTb MOHMMAHKSA PON (PU3NKM B 3KOHOMUYECKOA,

TEXHONOTMMYECKOW, COLMA/IbHON W  3TUYEeCKOW cdepax LesTenbHOCTU
YenoBeKa; Ponu 1 MecTa (PU3UKU B COBPEMEHHOMW Hay4HOW KapTUHe MUpa;
ponv  acTpOHOMMM B MPAKTUYECKON  [eATeNbHOCTM  YenoBeka W
JanbHenweM HayYHO-TEXHUYECKOM Pa3BUTUK,

MPy2 -  chOpMUPOBAHHOCTb  CUCTEMbI  3HaHWA O  (IU3NYECKMX
3aKOHOMEPHOCTAX, 3aKOHaX, TeopusaXx, [eWCTBYIOWMX HAa YPOBHAX



MUKPOMMpA, MakpoMmpa W Merammpa, npeacTaB/ieHnii 0 BCeobLiem
XapakTepe PU3NYeCKMX 3aKOHOB; NPeACTaB/eHNI O CTPYKTYpPe NOCTPOEHMS
(hM3NYECKON Teopuu, UTO MO3BOUT OCO3HATb PO/b (PYHAAMEHTA/IbHbLIX
3aKOHOB M MPWHLMMNOB B COBPEMEHHbIX MPEACTaB/eHNsAX O MpPUpose,
MOHATb rPaHuLbl NPUMEHMMOCTM TEOPWUIA, BOSMOXHOCTU UX NPUMEHEHUA
AN15 ONnCaHWst eCTeCTBEHHOHAYYUHbIX SBMIEHWIA 1 NPOLECCOB;

MPy3 - cthopMUPOBAHHOCTL YMEHUSA pas3inyaTth YC/IOBMS MPUMEHMMOCTM
Mogenein hnnyecknx Tes 1 NPoLeccoB (BMEHWI): HepumabHas cuctema
OTCYeTa, MaTepuasibHas TOYKa, PaBHOYCKOPEHHOe [BWKeHWe, CBOOOAHOe
nageHne, abcontOTHO ynpyrad fdegopmauus, abCcontoTHO Yynpyroe u
abCoOMOTHO Heynpyroe CTONKHOBEHMS, MOAENei rasa, XWUAKOCTU U
TBEPAOro (KpUCTaN/IMYEcKoro) Tena, MAeaslbHOro rasa, TOYEUHbIA 3apsaf,
O[lHOPOAHOE 3NMEKTPUYECKOe TMofie, OLHOPOAHOE MarHWUTHOe nofne,
rapMOHMYecKne KonebaHus, MaTeMaTUYecKUin MasTHUK, WAeanbHbI
NPY>XXVHHBI MasTHUIK, rapMoHMYecKue BOJIHbI, naeanbHblii
KonebaTeNbHbIN KOHTYp, TOHKas NMH3a; MOAENeNn atoMa, aTOMHOro fapa u
KBaAHTOBOW MOJENN CBETa;

MPy4 - chopMMPOBAHHOCTb YMEHUSI OOBACHATb 0COGEHHOCTU MPOTEKaHUS
(PM3NYECKNX ABMIEHUIA: MEXaHUYeCcKoe [ABWXKEHWE, TEenjoBOe [ABUKEHME
4yacTuL, BeLecTBa, TEMNJoBOe paBHOBeCUe, OpPOYHOBCKOE [ABVKEHWe,
anddysna,  ucnapeHue, KUMeHWe W KOHAeHcauus, MaB/fieHne U
KpucTanimsaums, Hanpas/eHHOCTb Tensjornepesayn, 3neKTpusauuy Ten,
9KBMMNOTEHUMANbHOCTA  MOBEPXHOCTM  3apsHXKEHHOro  MPOBOAHMKA,
3/1eKTPOMarHUTHOW NHAYKLMUN, CaMOVHAYKUWMK, 3aB1CKMMOCTM
COMPOTUB/IEHMA MONYNPOBOAHUKOB "p-" M "n-TMNOB" OT Temnepatypsl,
pe3oHaHca, WHTepgiepeHUMn BOMH, AWUMPaKUMKW, AWUCNepcun, MNOSHOMO
BHYTPEHHEro  OTpaXKeHus,  (POTOAPeKT,  m3nyeckme  NPUHUMMNBI
CMEeKTpa/IbHOro aHanmM3a u paboTbl nazepa, "aibda-" 1 "6eta-" pacnambl
A4ep, raMma-un3snyyeHue saep;



MPy5 - cHOPMUMPOBAHHOCTb YMEHWIA MPUMEHSTb 3aKOHbI K1aCCUYeCKON
MEXaHVKKN, MOMIEKYNSPHON (PU3NKN 1 TEPMOAVMHAMUKN, 3MEKTPOAUHAMMKM,
KBaHTOBON (OM3MKM ANS aHaimM3a M OOBACHEHMS ABMEHUIA MMKPOMMPA,
MakpoMupa W Meramupa, pasnuMyatb Yc/ioBua (rpaHuubl, 0651acTN)
NPUMEHUMOCTM (PU3NYECKMX 3aKOHOB, MOHMMATb BCEOOLUMIA XapakTep
(hyHAaMeHTa/IbHbIX 3aKOHOB (3aKOH COXPaHeHUs MeXaHWUYecKOW 3Hepruw,
3aKOH COXpaHeHMs MMMy/bCa, 3aKOH BCEMMPHOTO TATOTEHWUS, MNepPBbIit
3aKOH TEPMOAMHAMMKK, 3aKOH COXPaHEHNS 3M1eKTPUYECKOrO 3apsja, 3akoH
COXPaHEHUs 3HEPrMn) U OrpaHUYEHHOCTb WCMOMb30BAHMS  YaCTHbIX
3aKOHOB; aHaNM3MpoBaTb (HU3NYECKMe MPOLECChl, UCMO/b3YS OCHOBHbIE
MOSIOXKEHMS, 3aKOHb! 7 3aKOHOMEPHOCTMW: OTHOCUTENIbHOCTb
MEXaHUYECKOro [ABWKEeHUS,, (POPMY/ibl KMHEMATUKM PaBHOYCKOPEHHOIO
ABVKEHNs, npeobpa3oBaHns Manunes 4Ns CKOPOCTU U NepeMeLLeHmns, Tpu
3aKOHa HbloTOHa, NPUHLUMN OTHOCUTENBHOCTU "anunes, 3aKOH BCEMUPHOTO
TAFOTEHWS, 3aKOHbl COXPaHEHWS WMMYy/bCa M MEXaHUYeCKON 3Hepruu,
CBA3b PaboTbl CUbl C U3MEHEHVWEM MEeXaHWYECKOW 3HEpPruu, YCnoBus
paBHOBECWSA TBEPAOro Tena; CBA3b AaBNEHUS MAea/IbHOrO rasa co CpefHei
KMHETUYECKOW 3Heprveii TEnsoBOr0 [ABWXKEHUS W KOHLEHTpauuein ero
MOSIEKY/, CBSi3b TemrepaTypbl BewecTBa CO CPeAHEeNn KMHETUYEeCKOW
3Hepruei ero YacTul, CBA3b AaBfeHUs UAeaslbHOro rasa ¢ KOHLUeHTpaumei
MONIeKynl W ero TemnepaTypoil, ypaBHeHve MeHaeneeBa-KnanelipoHa,
nepBblii 3aKOH TEPMOAMHAMMKK, 3aKOH COXPaHEHUS 3HEPrn B TEMN/OBbIX
npoLeccax; 3akOH COXpaHeHUs 3MeKTPUYECKOro 3apsafa, 3akoH KynoHa,
NOTEHUMA/ILHOCTb 3/IEKTPOCTaTUYECKOro MoJis, MPUHUMN CynepnosuLum
3NEKTPUYECKUX MOsei, 3akoHa KynoHa; 3akoHbl OMa Ans yyacTka uenu u
AN 3aMKHYTOM 3MIEKTPUYECKON Lenu, 3akoH J[hkoynsa-SleHua, 3akoH
3NMEKTPOMArHUTHON MHAYKUMW, NpaBunio JleHua, NocTynatbl CheLmanbHoi
TEOpUM OTHOCUTENbHOCTN JWHLUTEAHA, YpaBHeHWe JWHLUTENHa Ans
(hoTOa(pthekTa, NepBbliA M BTOPOW nocTynatbl bopa,  npuHUMN
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HeorpegeneHHOCTU [ein3eH6epra, 3akKOH COXpaHeHWs 3apsga, MacCcoBOro
ymcna n 3Heprum B A4epPHbIX peakumsxX, 3aKOH paanoakTUBHOIO pacnajg;
MPy7 - c¢opMMpOBaHHOCTb YMEHWUA WCCNeAoBaTb WM aHaIM3MpoBaTh
pasHoo6pasHble (PU3MYECKne SBNEHUA U CBOWCTBA OOBLEKTOB, MPOBOAUTH
CaMOCTOAATe/IbHbIE UCCNEeA0BaHNSA B peaslbHbIX 1 1ab0PaTOPHBIX YCNOBUSX,
ynTaTb W aHaIM3MPOBaTb XapaKTepuCTUKM NPUOOPOB W YCTPOIACTB,
0OBACHATL MPUHLMMBI KX PabOoThI;

MPy8 - c¢hopmMMPOBaHHOCTL MpPeACTaBNeHU A O MeTodax MoslyyeHus
Hay4HbIX aCTPOHOMMYECKMX 3HaHWIA; B/lafieHne YMEHUAMU
CaMOCTOATE/IbHO  (DOPMYNMPOBaTb  Lefb  uccnefoBaHns  (MPOeKTa),
BblABMIaTb MMMNOTE3bl HA OCHOBE 3HAHWS OCHOBOMO/IAraroLmNX (N3NYECKNX
3aKOHOMEPHOCTEA M 3aKOHOB, NPOBEPSATb WX 3KCMNEPUMEHTASIbHbIMM
CpefcTBamy; MaHMpOBaTb W MPOBOAUTL (PU3NYECKME 3IKCMEPUMEHTHI,
onucbiIBaTb U aHaM3MpoOBaTb  MOJYYEHHYD  MPU  BbIMO/IHEHWM
3KCMepUMeHTa WHMOpMaLmMIo, onpefensiTb AOCTOBEPHOCTb MOMYyYEHHOr0
pesynbTara;

MPy9 - chopMMPOBaHHOCTb YMEHMS pellaTb pacyeTHble 3a4ayn C SBHO
3aflaHHON W HEesIBHO 3afiaHHON (DM3NYECKOM MOAENblo: Ha OCHOBaHWM
aHa/mM3a  ycnosus  BblOMpaTb  (U3MYECKME  MOAe/M,  OTBevaroLime
TpeboBaHMAM 33fa4n, NPUMEHATb (HOPMY/ibl, 3aKOHbI, 3aKOHOMEPHOCTU U
nocTynatbl (PU3NYECKUX TEOPWUA MNPU MUCMOMb30BAHUM MaTEMATUYECKNX
METOAO0B peLleHmns 3a4ay, NPOBOAUTL pPacyeTbl HA OCHOBAHMM MMEHOLLMXCS
[aHHbIX, aHa/IM3MpPoBaThb Pe3y/ibTaTbl U KOPPEKTUPOBATL METO/bI peLleHuns
C YYEeTOM [MOJlyYeHHbIX pPe3y/bTaToB; pellaTb KayeCTBEHHblE 3ajauu,
Tpebytowmne NPUMEHEHUS 3HaHWIA U3 Pa3HbIX Pa3fesioB LUKONBHOMO Kypca
(M3MKK, a TakKe WHTerpaumMm 3HaHWA K3 Jpyrux npegmeToB
€CTECTBEHHOHAYYHOro  UMK/A:  BbICTpamMBaTb  JIOTUYECKYIO  LieroyKy
pacCcy>KAeHni C OrMopoi Ha W3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTW W
(hn3nyeckme ABNEHUS;



OK 02. Wcnonb3osatb
COBpeMeHHble  CpefcTBa
nMoucka, aHan3a "
NHTEeprpeTaLun
NH(opMaLuw, n
VNHOPMaLMOHHbIe
TEXHOM0rK NS
BbIMO/IHEHUS 3agau
NPoMeCccCUOHabLHOM
LeaTeNbHOCTH

JIP16 - 3cTeTMyeckoe OTHOLUEHWe K Mupy,
BK/tOYAs  3CTETUKY ObITa, Hay4yHOro u
TEXHNYECKOro TBOPYECTBa, CMopTa, Tpyda U
06LLIECTBEHHbIX OTHOLLEHWA,

npe24 - rOTOBHOCTb K  aKTUBHOW
LeaTeNbHOCTU TEXHONOrNYECKOM n
COUMa/IbHOM  Hanpas/fieHHOCTK, CMOCOBHOCTb
WNHULMMPOBATD, nnaHMpoBaTb n
CaMOCTOATENbHO BbIMOMHATb Takyto
[eATeNbHOCTb,

NIP26 - TOTOBHOCTb M CMOCOOHOCTb K

06pa3oBaHMO M CcaMO0Opa3oBaHMIO  Ha
NPOTSHXKEHMMN BCEMN YKU3HW,

MP8 - CcMOCOGHOCTb W TOTOBHOCTb K
CaMoCTOATE/IbHOMY NMoucKy MeTOo0B
peLLeHns NpakTUYeckmx 3agad, npUMeHeHUro
pas/InyHbIX METOL0B NO3HaHWUS,

MP10 - (opMMpOBaHME Hay4yHOro TuMa
MbILLIEHNSA, BnageHve Hay4HOW

TGpMI/IHOI'IOFVIGI7I, K/1KOYEBLIMMN MOHATUAMU U

u

MPytO - chopMMPOBAHHOCTb YMEHWIn aHanM3MpoBaTb W OLEHMBATH
nocneacTsus ObITOBOM W MPOM3BOACTBEHHOW [eATeNIlbHOCTA Ye/I0BEKa,
CBA3aHHOM C (hM3MYECKMMU npoLeccamu, C MNO3ULMIA  3KOSIOrMYECKOiA
6e30MacHOCTW; NMpeacTaBNeHNA O pauoHa/IbHOM NPUPOAOMNOb30BaHNM, a
TaKXXe pasyMHOM WCMOMb30BaHUN JOCTUXKEHWUIA HAyKN WU TEXHONOTWA Ans
[anbHelLWero pa3BmnTMs Yen0BeYeCKOro 06LLECTBa;

MPy13 - copmMrpoBaHHOCTL MOTMBALMU K OyayLieit NpohecCUoHaIbHOA
[eATeNIbHOCTU M0 CreumanbHOCTAM (IU3NKO-TEXHUYECKOTO NPouI.

MP65 - ymeHMe YyunTbiBaTb TpaHUUbl MPUMEHEHUS  U3YYEHHbIX
(hM3nYeCKNX Mopfenein: martepuasbHas TOuKa, WHepuuaibHas cucTtema
OTCYeTa, AeasbHbIN ras; MOAeNM CTPOEHUS ra3oB, XUAKOCTEN U TBEPAbIX
TeN, TOYEUHbIA 3NEKTPUYECKUA 3apsafg, sAepHas Mojenb  artoma,
HYK/IOHHasi MOZie/lb aTOMHOI0 f4pa Npu peLleHnn PU3nYecKmnx 3agad;
MP69 - cthopMMPOBaHHOCTb COBCTBEHHOM MNO3ULMN MO OTHOLUEHUHO K
(hM3NYECKON MH(opMaLMK, NOMYyYaeEMOI U3 pasHbIX UCTOYHMKOB, YMEHWIA
NCMONb30BaTb LM(POBbIE TEXHOMOMMN A1 MOUCKA, CTPYKTYPUPOBAHUS,
WHTepNpeTauMn W MpeacTaBfieHnst y4ebHOM W Hay4HO-NOMYNSPHOMN
MH(OpMauUMK; pasBUTME YMEHWIA KPUTUYECKOro aHanmsa nosyvaeMon
NHpopMaLmu;

MNPyl - chopMUPOBaHHOCTb MOHUMAHWS PONN (IU3MKU B 3KOHOMUYECKOIA,
TEXHO/IOMMYECKOW, COUMaNbHOM UM 3TUYECKON ciepax AesTesIbHOCTU
4esioBeKa; Posin U MecTa (IM3MKM B COBPEMEHHOW Hay4YHON KapTWHe MUPa;
POAM  aCTPOHOMMM B MPaKTUYECKON  [eATeNlbHOCTU — 4YesioBeka W
JaNbHEeNLEeM Hay4YHO-TEXHUYECKOM PasBUTUU;

MPy6 - copmMMPOBaHHOCTb YMEHMI MPUMEHSATb OCHOBOMOMAratoLme
aCTPOHOMMWYECKME MOHATUSA, TEOPUM W 3aKOHbI A1 aHasm3a 1 06bACHEHUS
(h131YeCKNX NPOLLECCOB NPOUCXOAALLMX Ha 3Be34ax, B 3Be3AHbIX CUCTEMAX,
B MeXraslakTU4YecKou cpefe; ABWKEHWUA HeGeCHbIX Tesl, 3BOMOLUN 3Be3[, U



OK 03. TlMnaHupoBaTb U
peasin3oBbIBaTh

CO6CTBEHHOE
npodeccnoHanbHoe n
NNYHOCTHOE passuTue,
npeanpUHUMATENbCKYHO
[eATeIbHOCTb B
NPoeccMoHaIbHOM
cthepe, 1CMo/b30BaTh

3HaHMA MO NpaBoBOW U
(hriHaHCOBO rPamMOTHOCTY
B Pas/IUHbIX XXWU3HEHHbIX
CUTyaumax

MeTofamu,
MP21 - Bnagetb HaBblKaMy  MOMYYEHUS
NH(OpMaLMK 13 UCTOUYHMKOB PasHbIX TUMOB,
CaMOCTOATENIbHO ~ OCYLLECTBNATL  MOWUCK,
aHann3, cucTemMartumsaumio U UHTepnpeTaumto
NH(OPMAaLMN  Pa3INYHbIX BULOB U (HOPM
npeLcTaB/eHNs,

MP38 - camoCTOoATENbHO  OCYLLECTBAATb
Mo3HaBaTeNbHY [eATeNlbHOCTb, BbIABNATb
npo6nembl, CTaBUTb W (HOPMY/IMPOBATH
COOCTBEHHble 3afaunM B 06pa3oBaTe/ibHOiA
LeAaTeNbHOCTU U XXU3HEHHbIX CUTYaLMAX
/IP14 - oco3HaHWe NWYHOrO BKaja B
MOCTPOEHME YCTOMUMBOIO ByayLLero,

P16 - 3CcTeTMYecKoe OTHOLLEHME K Mupy,
BK/OYAA 3CTETUKY OblTa, Hay4yHOro MU
TEXHUYECKOro TBOPYECTBa, CNoOpTa, Tpyda u
06LLEeCTBEHHbIX OTHOLLUEHWIA,

npz24 - rOTOBHOCTb K  aKTVBHOM
LleaTeNbHOCTH TEXHOIOMMYECKOM 7
COLMaIbHOM Hanpas/feHHOCTW, CMOCOBHOCTb
NHULMNPOBATD, nnaHMpoBaTb 7
CaMOCTOATE/bHO BbIMO/HATb Takyto
LeaTeNbHOCTD,

NIP25 - wnHTepec K pas3MyHbIM Cchepam
NPOecCMOHaIbHON  AEATENbHOCTH, YMeHMe
COBEpLUaTb OCO3HaHHbIA BbIGOp OyayLlein
npogeccMn 1 pean3oBbIBaTb COOCTBEHHbIE

12

BceneHHoi;

MPyll - oBnafeHve pasnuyHbIMK cnocobamu paboTbl C MH(OpPMaLMel
(hm3nyeckoro  cofepxaHus  C  WCMONb30BaHWEM  COBPEMEHHbIX
MH(OPMALMOHHBIX TEXHONOTMIA, Pa3BUTNE YMEHWUI KPUTUYECKOTO aHanm3a
W OLEHKW JOCTOBEPHOCTM NO/y4aeMoin MH(opMaLmm

MP61 - cchopMMPOBAHHOCTb MPEACTaBNEHNIA O PONN U MeCTe U3UKK 1
acTPOHOMWM B COBPEMEHHOM  Hay4yHOW  KapTWHe  Mupa, O
CUCTEMOOOpPa3yHOLLEN PoNn (DU3UKU B Pa3BUTMN E€CTECTBEHHbLIX Hayk,
TEXHUKA W  COBPEMEHHbIX TEXHONOMMA, O BKaAe POCCUICKNX W
3apy0eXHbIX  YYeHbIX-PU3MKOB B  pasBUTME  HayKu;  MOHMMaHWe
(hPM3NYECKOIN CYLLLHOCTM HabNIoAaEMbIX SBMEHNIA MUKPOMUPA, Makpomumpa v
mMeramupa; noHUMaHue ponam acTPOHOMUW B MPaKTUYECKON AeATeNlbHOCTU
yesioBeKa 1 fasibHeleM HayYHO-TEXHUYECKOM pasBUTUK, POSIN (PU3NKA B
(hopmMmpoBaHMN Kpyrosopa WM (YHKUMOHa/IbHOW FPamMOTHOCTM YesioBeka
[N peLleHns NpakTUYecKnX 3atay;

MP69 - cHopMMPOBAHHOCTL COOGCTBEHHOM MO3ULMM MO OTHOLUEHUIO K
(hM3NYECKON MHDOoPMaLMK, NOYyYaeMOo U3 PasHbIX UCTOYHWUKOB, YMEHWI
MCMOMb30BaTh LMPPOBbIE TEXHOMOMMM [ANA MOUCKA, CTPYKTYPUPOBaHWS,
WHTepnpeTauuy U NpeacTaBneHns  yyebHON U Hay4HO-NONYNAPHON
NHopMaLun; pasBUTUE YMEHWI KPUTUYECKOro aHain3a Mnosyvaemon
VHopmMaLuu,



YXW3HEHHbIE NNaHbl,
NP26 - TroToBHOCTb ¥  CMOCOGHOCTb
obpasoBaHMO 1 camMo0bpa3oBaHuIo
MPOTSXKEHNU BCEW XKN3HW,

MP1 - camocTosATe/IbHO (OPMYNNPOBaTL U
aKTyaimsmposatb NpobsieMy, paccmMaTpuBaTtbh
ee BCECTOPOHHE,

MP3 - onpegenatb uUenn [eATenbHOCTH,
3aflaBaTb  MapameTpbl W  KpUTEpUU  UX
LLOCTUXeEHNA,

MP6 - pasBumBaTb KpeaTMBHOE MblILLIEHNE
NPW PELUEHNN YXKN3HEHHbIX NMPO6eM,

MP16 - OCyLLeCTBNATb LienieHanpas/ieHHbIi
MOMCK nepeHoca Cpeacts M Cnocobos
[eiCcTBINA B NPOGeCCMOHANTbHYHO Cpesy,

MP18 - yMeTb WHTerpuMpoBaTb 3HaHUA W3
pasHbIX NpeaMeTHbIX 061acTel,

MP19 - BblABUraTh HOBbIE MAeKn, Npeaiararb
OpUrMHasIbHbIe MOAXOAbI N PeLLeHNs,

K
Ha

MP37 - OCYLLIECTBNATb NO3nUTMBHOE
CTpaTernyeckoe rmosefeHNe B  pPas/INYHbIX
cuTyaumsax,  NposBNATb  TBOPYECTBO U

BOOOpaxXeHUe, 6bITb MHULMATUBHBIM,

MP38 - camMoCTOATe/IbHO  OCYLLECTBNATbL

Mo3HaBaTe/lbHY0 [AeATe/IbHOCTb, BbISBIATH

npob6siembl, CTaBUTb U (HOPMYNPOBATb

CO6CTBEHHble 33fjaun B 06pa3oBaTe/IbHOM

LeATEeNIbHOCTM N YKU3HEHHBIX CUTYaUUsX,

MP46 - BnageTb HaBblKaMy MO3HaBaTE/IbHOW
13

MPyl - chopMUPOBAHHOCTb MOHUMAHUS PONN (IN3VKN B SKOHOMUYECKOIA,
TEXHO/MOrMYECKO, COLMANbHON W STUYECKOWM ciiepax [AesTenbHOCTM
YesIoBEKa; PONM U MECTa (U3NKM B COBPEMEHHOI Hay4HOI KapTUHE MUpPa;
PONN  acTPOHOMUM B MPAKTUYECKON  [eATeNbHOCTM  YenioBeka W
AanbHELLIEM Hay4YHO-TEXHUYECKOM Pa3BUTUAN



OK 04. 3pekTnBHO
B3aMMO/IeNCTBOBATh n
paboTaTb B KOMNEKTUBE U
KOMaHze

pecbneKcmm KaK O0CO3HaHUA coBepLlaeMbIX
,U,GI\/’ICTBMI\/II N MbICINTENBbHBLIX MpPoLeccoB, KX
pe3ynbTaTtoB U OCHOBaHWIA

np24 - FOTOBHOCTb K aKTUBHOIA
AeATeNbHOCTU TEXHO/IOTNYECKON 7
coLUManbHOM HanpaBfeHHOCTK, CMNOCOOHOCTb
NHULIMMPOBATD, NNaHMpPOBaTb 7
CamMOoCTOSITe/TbHO BbIMOMHATb TaKyto
LeATENbHOCTD,

NIP26 - TroTOBHOCTb W CMOCOGHOCTb K

obpa3oBaHMIO M caM006pa30BaHMIO
NPOTSXKEHNW BCEI YKU3HW,

Ha

JIP34 - 0cO3HaHMe LIEHHOCTM Hay4HOW
[eATeNIbHOCTN, TOTOBHOCTb  OCYLLECTBNATH
MPOEKTHYHO n nccneaoBaTeNbeKyto

[EeATeNbHOCTb VHAVBUAYAbHO W B Fpymne,

MP3 - onpegendatb Uenn [AeATeNbHOCTH,
3aflaBaTb MapameTpbl W  KpuTepum KX
LLOCTVKEHUS,

MP5 - BHOCUTb KOPPEKTMBbI B AeATE/IbHOCTb,
OLleHMBaTb COOTBETCTBME PE3Y/bTATOB LieNAM,

OLeHnBaTb puCKK nocnesCcTBui
[leATeNnbLHOCTH,
MP6 - pa3BuBaTb KpeaTVBHOE MbILLeHVE

MPW PELLEHNN YXKN3HEHHbIX NPO6/ieM,

MP12 - BbIFBATb MPUYNUHHO-CNEACTBEHHbIE
CBA3N M aKTyann3MpoBaTh 3ajady, BbiABUraTb
rMnoTesy ee peLleHns, HaXoAWUTb apryMeHTbl
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MP610 - oBnageHve yMeHUsIMW paboTaTb B Tpynne C BbINOSHEHUEM
pas/IMyHbIX  COUMaNbHBIX  POfieid, NnaHMpoBaTb  paboTy  rpynnbl,
paLMoHanbHO pacnpefensTh AeATeNIbHOCTb B HecTaHAApTHLIX CUTYauUusX,
afleKBaTHO OLIeHMBATb BKNAL KaXAOro M3 YYaCTHWKOB Ipynnbl B peLLeHve
paccmaTprBaemoi Npo6iemsl;

MPy12 - oBnageHve opraHM3auMOHHbLIMK U NO3HaBaTeNbHbIMU YMEHUAMM
CaMOCTOSTE/IbHOrO MPUOBPETEHMS HOBbLIX 3HaHWIA B MPOLECCEe BbIMOIHEHUA
NPOEKTHbIX N Yy4ebHO-MCCNea0BaTeNIbCKUX paboT, yMeHuAMM paboTatb B
rpynne C BbINOSHEHWEM pPa3/IMYHbIX COUMabHLIX POJSeid, MNaHMPOBaTb
paboTy  rpynnbl, payuoHaIbHO  pacnpefenaTb  [eATe/lbHOCTb B
HecTaHAapTHbIX CUTyauusaX, afleKBaTHO OLEeHMBaTb BKMNaf KaXaoro u3
Y4YaCTHUKOB FPynMbl B PeLLEHME paccMaTprBaemoii Npobembl;
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3a/laBaTb MapameTpbl N KPUTEPUN pPeLLIEHS,
MP28 - BnageTb pasiMyHbIMU criocobamu
06LLEHMNS N B3aMO/ENCTBMS,

MP30 - pas3BepHyTO W NOrMYHO WK3Naratb
CBOKO TOYKY 3pEHMss C WCMO0Jb30BaHNEM
A3bIKOBbIX CPe/CTB,

MP31 - noHMMaTb M UCMNOMb30BaTb
npenMyLLecTsa KOMaHZHOW n
NHAVMBUAYANTbHOIN paboThl,

MP33 - npvHUMaTb LEAM  COBMECTHOM
LleaTeNlbHOCTH, OpraHu13oBbIBaTh n
KOOPAMHUPOBATb fencTBns no ee
[IOCTVDKEHUIO: COCTaBNATb MNaH AeACTBUA,
pacrnpegensitb  pon €  Y4eTOM  MHEHWMN

YYaCTHNKOB 06CyXaatb pe3ynbTarhbl
COBMECTHOM paboTbl,

MP36 - KoopauHMpoBaTb W  BbINOMHATH
paboty B YCNoBUAX peanbHoro,

BUPTY&/IbHOIO 7 KOMOVHMPOBAHHOIO
B3aUMO/AENCTBUS,

MP55 - npuHUMaTbL MOTMBbLI U apryMeHTbI
APYTUX Nofeid npu aHanmse pesy/bTaToB
[leaTeNlbHOCTN,

MP56 - npu3HaBaTb CBOe MNpPaBO W MpPaBo
APYTUX Noaen Ha oLWn6KN,

MP57 - pas3BuBaTb CMOCOOHOCTb MOHUMATb
MUpP C NO3NLUMK JPYroro YesnoBeka
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OK 05. OcyulectBnatb
YCTHYHO W MUCbMEHHYIO
KOMMYHWKaLMIO Ha
rOCylapCTBEHHOM  SI3blKe
Poccuiickoit defepauum ¢
YyUYeTOM 0COGeHHOCTeN
coupaibHOro "
Ky/IbTYPHOIO KOHTEKCTa

OK 07. CopgelicTBoBaTb
COXPaHeH1to
OKpY>KatoLLIeM cpefpl,
pecypcocbepexkeHnto,
NPUMEHATL  3HaHMA 00
N3MEHEHUN KnmvaTa,
NPUHLMNLI  6epeXxxnnBoro
NpoV3BOACTBA,
3(hpeKTUBHO AENCTBOBATb
B ype3BblyaliHbIX
CUTYyaumsx

JIP8 - chopMMPOBAHHOCTb  POCCUICKOM
rPaXAaHCKOW WAEHTUYHOCTW, MaTpUoOTU3MA,
YBOKEHUS K CBOEMY Hapogdy, uyBCTBa
OTBETCTBEHHOCTU nepef PoauvHOW, ropaocTu
3a CBOI Kpail, cBOO PofMHYy, CBOWN SA3bIK ”
KynbTypy, npoLunoe 7 HacTosLee
MHOIOHaLUMOoHaNIbHOro Hapoaa Poccun,

JIP33 - cOoBepLUEHCTBOBaHME S3bIKOBOW U
yMTaTeNbCKOA  KYNbTYpbl  KaK  CpeacTsa
B3aMMOLENCTBUSA MeXAY /I0AbMU U NO3HaHWA
Mmpa,

MP28 - BnafieTb pas3M4YHbIMK Ccrocobamm
06LLeHNa 1 B3aMMOZencTaus,

MP30 - pa3BepHyTO M JIOTUYHO M3NaraTb
CBOKO TOYKY 3peHWs C UCMOo/b30BaHNEM
A3bIKOBbIX CPeACTB

NIP8 - chopmMMpPOBaHHOCTb  POCCUICKOM
rPaXAaHCKOM WAEHTUYHOCTW, NaTproTM3MA,
YBOKEHUS K CBOEMY Hapogdy, 4yBCTBa
OTBETCTBEHHOCTM Nepes PoAMHOR, ropaocTu
3a CBOW Kpail, CBOW PoavHy, CBOW S3bIK U
KynbTypy, npoLunoe 7 HacTosLee
MHOIOHaLMOHaNbLHOro Hapoa Poccun,

JIP16 - 3cTeTMyeckoe OTHOLUEHWe K mupy,
BK/tOYAsA  3CTETUKY ObITa, Hay4yHOro u
TEXHNUYECKOro TBOPYECTBa, CMOpTa, Tpyha u
06LLeCTBEHHbIX OTHOLLUEHWIA,
P30 - yMeHue NPOrHo3npoBaTb
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MP61 - cthopmMMpPOBaHHOCTb NPEeACTaBNEHUA O PO U MeCTe (U3UKU U
aCTPOHOMWM B COBPEMEHHOM  Hay4yHOW  KapTWHe  Mupa, O
CUCTEMOOOpa3yHoLLE Pon (U3UKM B PasBUTUM €CTECTBEHHBIX HaYK,
TEXHUKM W COBPEMEHHbIX TEXHONOIMM, O BKIage POCCUNCKUX U
3apyOeXHbIX  YYeHbIX-U3MKOB B  pasBUTME  HayKu;  MOHMMaHue
(hM3NYECKON CYLLHOCTM Hab/IoAaeMbIX ABNIEHUIA MUKPOMUPE, MakpoMupa
mMeramupa; NoHUMaHWe Posin acTPOHOMUM B MPAKTUYECKON AesATeNlbHOCTU
yesioBeKa W fasibHelLeM HayYHO-TEXHUYECKOM PasBUTUW, POnn (IU3NKKN B
(hopMMpoBaHMM Kpyrosopa N (YHKLUMOHa/IbHOW FpamMOTHOCTM YenoBeKa
A1 peLeHns NPaKTUYecKnx 3afay;

MP68 - cthopMMPOBAHHOCTb YMEHUSA MPUMEHATb MOMYYeHHble 3HaHMA 4NA
0OBACHEHUA YCNOBUIA NPOTEKAHUA (PU3NYECKMX ABNEHUIA B NpUpoLe U Ans
NPUHATUA  NPaKTUYECKUX PEeLUeHUA B MOBCEAHEBHOW >KU3HW  Ans
obecrneyeHnss 6e30MacHOCT Mpy obpaLleHun ¢ ObITOBLIMM Npubopamn 1
TEXHUYECKMMMN YCTPOMCTBAMM, COXPAHEHNS 3[40POBbA 1 COBMOAEHNS HOPM
9KOMOrMYecKoro MNoBefleHWs B OKpY>XKatowleld  cpede;  MOHMMaHMe
HeobX0AMMOCTU MPUMEHEHNSA AOCTVXKEHWIA (PU3UKM M TEXHOMOTMIA Ans
paLyoHaIbHOrO MPUPOLOMNO/b30BaHMS;

MPyKD - cdopMUPOBAHHOCTb YMEHWIA aHanu3MpoBaTb W  OLEeHMBATb
NocnefcTBuUs ObITOBOM M MNPOW3BOACTBEHHOW [AeATeNIbHOCTU YenoBeka,
CBAA3aHHOM C (PM3MYECKUMM npoueccamu, € MO3NLMIA  3KOOrMYEeCKOi
6e30MacHOCTK; NPeACTaBNeHNn 0 paLyoHa/IbHOM MPUPOLOMNO/b30BaHUN, a



nK 12
AMNarHoCTUKY,
06HapyXuBaTb
HencnpasHyto
XO0/I04W/IbHOIO

MpoBoanTb

paboTy

HebnaronpusaTHbIE 3KONOrnyecKme
NOCNeACTBUA NPeLNPUHUMAEMbIX [elCTBUMN,

npefoTBpaLlaTh WX,

MP3 - onpefenatb Uenu [OeATeNbHOCTH,
3afaBaTb MNapameTpbl W KPUTEPUN KX
LOCTVXKEHWA,

MP6 - pas3BuBaTb KpeaTVBHOE MbILL/IEHME
NPV PELLEHNM XXMU3HEHHbIX NPO6/IeM,

MP13 - aHanu3unpoBaTb MOJlyYeHHbIE B X0Ae
peLleHns 3afauv pe3ynbTaTbl, KPUTUYECKU
OLeHMBaTb nx [LOCTOBEPHOCTDb,
MPOrHo3MpoBaTb  U3MEHeHWe B HOBbIX
YCNOBUSAX,

MP17 - ymeTb MEpeHOCUTb 3HaHUA B
no3HaBaTe/lbHYH0 U MPaKTUYecKyto 06/1acTu
YKU3HEeaeATeNbHOCTH,

MP18 - ywmeTb WHTErpuMpoBaTb 3HaHWA U3
pasHbIX NpeAMeTHbIX 061acTei,

MP38 - camMOoCTOATENbHO  OCYLLECTBAATb
Nno3HaBaTe/lbHY0 [AeATe/IbHOCTb, BbIABNATb
npobnembl, CTaBuTb W (HOPMYNIMPOBATH
COOCTBEHHbIE 3afjauM B 06pa3oBaTe/bHOM
LeAaTeNbHOCTU U XXU3HEHHbIX CUTyaLmnaxX
NIP23 - TrOTOBHOCTb K TpyAy, OCO3HaHWe
LIeHHOCTW MacTepcTBa, TPyAontooue,

npz24 - FOTOBHOCTb K aKTUBHOWA
LleaTeNbHOCTH TEXHOM0rNYECKOW 7
COLMaIbHOM HarpaBneHHOCTW, CMOCOBHOCTb
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TakKXe pPasyMHOM MCNOJ1b30BaHNN lEI,OCTI/I)KeHI/II\/'I HayKn " TEXHO/OM Ui ana
,qaane|7|Luero pa3BuUTnNAa 4enoBe4eCKOro O6LL|,eCTBa;

MP63 BnageHWe OCHOBOMOMAraloWMMY  (U3NYECKUMU  MOHATUAMU 1
Be/IMUYMHAMM, XapaKTepUsyLWMMK (PrU3nNYecKme npoLecchl (CBSA3aHHLIMU C
MeXaHUYeCKUM [BWKEHMEM, B3aMMOJENCTBMEM Ten, MeXaHWYeCKUMM
KonebaHuAMM 1 BOHaMW; aTOMHO-MOJIEKY/ISIPHBIM CTPOEHMEM BeLLECTBa,
TENn/IoBbIMU  MpOLeCCaMu;  3N1EKTPUYECKMM M MarHWTHbIM — NOSISAMU,



obopyaoBaHus,
NpUHMMaTL  Mepbl  Ans
yCTpaHeHUs "

npeaynpexzaeHns 0TKa3oB
1 aBapuii

VNHULMNPOBATD, nnaHMpoBaTb 7
CaMOoCTOATE/IbHO BbINO/HATD TaKyto
[eAaTe/IbHOCTb,

NP25 - wHTepec K pasnMyHbIM Cepam

NpogecCnoHaNbHON  [eATeNIbHOCTU, YMEHWe
coBepLUaTb OCO3HaHHbIA BblI6Op GyAayLel
npogeccMm M peann3oBbIBaTb COOCTBEHHbIE
YXM3HEHHbIE NNaHbl,

JIP34 - 0cO3HaHMe LIEHHOCTM Hay4HOM
[leATeNIbHOCTX, TOTOBHOCTb  OCYLLECTBNATb
NPOEKTHYIO 7 nccnefoBaTeNbCKyHo

[eATeNbHOCTb VHAMBUIYANBHO W B TPYyMMe,

MP3 - onpegenAatb Uenu [AeATesIbHOCTMH,
3afaBatb MapameTpbl W KpUTEpUU  UX
[LOCTVKEHUS,

MP8 - cnocobHOCTb W TOTOBHOCTb K

CamMoCTOsITe/lbHOMY MouCKy MeTOo/0B
peLleHns NpaKTUYeCKMX 3adad, NpPUMeHeHUo
pasNNYHbIX METOA0B MO3HaHKS,

MP16 - ocCywecTBNATbL LeneHanpaBneHHbIiA
MOWCK MepeHoca CPeAcTB M Croco6oB
[eCTBMS B MPOGecCMOHaNbHYO cpeay,
MP36 - KoopAuMHMpOBaTb W  BbINOMHATH
paboty B yCnoBUAX peasibHOro,
BUPTYa/IbHOT0 n KOMOUHMPOBaHHOIO
B3aMMOLeNCTBIS,

MP37 - OCyLLeCTBNATb No3NTUBHOE
CTpaTernyeckoe mnoBeAeHNe B pPas/IyHbIX
cuUTyaumsax, nposiBNATb  TBOPYECTBO U
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3NEeKTPUYECKMM TOKOM, 3/1EKTPOMarHUTHbIMKU KOMebaHNAMU 1 BONHaMU;
OMTUYECKUMU ABMIEHNAMM; KBAHTOBLIMU AB/IEHNAMM, CTPOEHMEM aToma U’
aTOMHOIO f4pa, PafMOaKTUBHOCTLIO); BafleHNe OCHOBOMOJAraloLwmmm
ACTPOHOMMWYECKUMU  MOHATMAMK,  MO3BOMAIOWMMY  XapaKTepu3oBaTb
MPOLECChl, MPOUCXOAALLME Ha 3Be3fax, B 3BE3AHbIX CUCTEMaX, B
MeXranakTUYecKon cpefe; ABVIKEHME HeOEeCHbIX Tes, 3BOMOLMIO 3Be3[ U
BceneHHowm;

MP66  BnageHWe  OCHOBHbIMM  METO4AaMW  HAy4yHOro  MO3HaHWA,
NCMONb3yeMbIMU B (DU3UKE: NPOBOAUTL MPSAIMble N KOCBEHHbIE M3MepeHUs
(hM3NYECKMX BENNYMH, BblOMPas ONTUMaIbHBIA CMOCO6 W3MEPEHUS U
MCNOMb3ys W3BECTHbIE METOAbl OLUEHKW MOrpeLlHoCTel  U3MepeHWi,
NPOBOAWTL  WUCCNELOBaHME  3aBUCMMOCTEN  (PU3MYECKUX  BESIMYUH  C
MCNOMb30BaHMEM  MPAMBbIX  U3MEPEHWUA,  OOBACHATb  MOSYYeHHble
pe3ynbTartbl, UCNONb3YA PU3NYECKME TEOPUN, 3aKOHbI U NMOHATUSA, U AenaTb
BbIBOAbl; COOMOAATL MpaBwna 6Ge3onacHoro Tpyga npu  NpoBeAeHUn
nccnefoBaHNAi B paMKax — y4yebHOro  aKcnepumeHTa U yyebHo-
NCCnefoBaTeNlbCKOM  AeATENIbHOCTU € WUCMO/b30BaHWEM  LM(DPOBbLIX
N3MEPUTENbHbLIX  YCTPOMCTB M fabopaTopHOro  060pYyLOBaHNUS;
CPOPMUPOBAHHOCTb MPeACTaBNEHUA O MeTofax MoyYeHUst HayudHbIX
aCTPOHOMMUYECKUX 3HAHWIA;



nKk 33 MpoBoanTL
NCnbITaHUA HOBOrO
0bopyfoBaHu4,
OpraHu130BbIBaTb
pacyeTHO-
3KCMNEPUMEHTA/IbHYIO
[eATeNbHOCTb B Xofe
pa3paboTKu HOBbIX
TEXHONOTNiA 7
TEXHOOMMYECKMX
npoLeccos npwu

MPOU3BOACTBE X0Noja

BOOOpPaXKeHMe, BbITb MHULMATUBHbIM,
MP39 - camoCcTosaTeNbHO COCTaBAATb MaH
peLleHns npobnemMbl C YYETOM KMEHLLMXCA

PECYPCOB, COOCTBEHHbIX BO3MOXHOCTEA W
npeanoYTeHNi

NP23 - TrOTOBHOCTL K Tpydy, OCO3HaHue
LIEHHOCTW MacTepcTBa, TPYyAoNt6ue,

ne24 - FOTOBHOCTb K aKTWBHOW
[eATeNbHOCTU TEXHOMOrNYECKOW "
COUManbHOM HanpaBneHHOCTM, CMOCOGHOCTb
NHULUMMPOBAT, nnaHMpoBaTb n
CaMoCTOSATeNIbHO BbINO/HATb TaKyHo
[eAaTesIbHOCTb,

NIP26 - TroTOBHOCTb M CMNOCOGHOCTb K
06bpa3oBaHMO X camoobpa3oBaHUIO  Ha
MPOTSXKEHNN BCEIA XKUN3HW,

MP1 - camocTosiTe/lbHO (hOpPMYNMpoBaTb Wt
aKTyanusnposaTb NpobnemMy, paccmaTpuBath
ee BCECTOPOHHE,

MP2 - ycTaHaB/MBaTb  CYLLECTBEHHbIN
MPU3HaK WM OCHOBAHWA [N1S CpaBHEHUS,
Knaccugukaumm n 0606LeHns,

MP4 -  BbiABNATb  3aKOHOMEPHOCTU W
npoTnBopeyns B paccMaTpuBaembIx
ABNEHUSAX,

MP5 - BHOCUTb KOPPEKTUBLI B AeATE/IbHOCTb,
OLleHMBATb COOTBETCTBUE Pe3yNbTaToB LieNaMm,
OLleHMBaTb pUCKU NocnesCcTBUM
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MP63 BnageHne OCHOBOMONAralOWUMU  (IU3NYECKUMU  MOHATUAMU U
Be/IMYMHAMU, XapaKTepusyoWwmummn Gusnyeckre npouecchl (CBA3aHHbIMK C
MEXaHNYeCKUM  [BVKEHVEM, B3aMMOLENCTBMEM Ten, MeXaHUYecKnMm
KonebaHNsAMN 1 BOJIHAMKW; aTOMHO-MOJEKY/IIPHBbIM CTPOEHWEM BELLeCTBa,
TENM0BbIMKA  MpoLeccamn;  3NEKTPUYECKMM W MArHUTHbIM ~ NONSIMM,
3NEKTPUYECKM TOKOM, 3/1IEKTPOMArHUTHbIMU KO/iebaHMAMM U BOSHAMU;
ONTMYECKUMU ABNIEHNAMW; KBAHTOBLIMW ABNEHWUAMMU, CTPOEHMEM aToMa W
aTOMHOTO f4pa, pPafMOaKTMBHOCTLID); B/aJeHWe OCHOBOMO/ArakLWMm
aCTPOHOMMYECKMMUN  MOHATUAMMK,  MO3BONAOWMMY  XapaKTepu3oBaTb
MpoLecchbl, MPOUCXOAALMe Ha 3Be3fax, B 3Be34HbIX CuUCTeMax, B
MeXraslakTU4YeCKOW cpefe; ABVMXKEHMe HebGeCHbIX Tesl, 3BOJHOLMIO 3Be3f U
BceneHHoi;

P64 BnageHve 3aKOHOMEPHOCTAMMW, 3aKOHaMM W Teopusmy  (3aKOH
BcemupHoro taroteHus, |, 1l n 11l 3aKoHblI HbIOTOHa, 3aKOH COXpaHeHuA
MEXaHWYeCKON 3Heprumn, 3akKOH COXpPaHeHUs  WMMMYNbCa,  MPUHLMN
Cynepnosvuum cun, MNPUHUMN PaBHOMPABHOCTM WHepLuanbHbIX CUCTEM
OTCYEeTa; MOJIEKYNIAPHO-KMHETUYECKYIO TEeopuo CTPOEHUS  BeLLecTBa,
ra3oBble 3aKOHbl, MEPBbIA 3aKOH TEePMOAUHAMUKM; 3aKOH COXpaHeHus
3/IEKTPUYECKOro 3apsaga, 3akoH KynoHa, 3akoH Oma Ans yyacTka uenu,
3akoH Oma [A/19 NOMHOWN 3NeKTPUYECKOW Lenu, 3akoH [hxoynsa - JleHua,
3aKOH 3/1eKTPOMAarHUTHOM WHAYKUMKW, 3aKOH COXPaHeHUs 3Hepruu, 3akoH
NPAMO/IMHENHOTO pacnpoCTPaHeHNs CBeTa, 3aKOH OTPaKeHUs CBeTa, 3aKOH
NPenoM/IEHNS CBeTa, 3aKOH COXPaHeHWS 3HEepPrun, 3aKOH COXpPaHeHUs



[lesATeNIbHOCTN,
MP8 - cnocoBGHOCTb U TOTOBHOCTb K
CcamMoCTOoATe/lbHOMY NMOUCKY MeTO[0B

peLleHna NpakTUYecknx 3adad, NPUMEHEHNIo
pa3NMYHbIX METOL0B NO3HAHNSA,

MP10 - (opmupoBaHMe Hay4yHOro Tuna
MbILLINIEHWS, B/ageHve Hay4HOM
TEPMUHONOTMEN, K/OYEBLIMU MOHATUAMU ©
MeToZamu,

MP12 - BbISIBNATL MPUUYNHHO-CNEACTBEHHbIE
CBA3W N aKTyanM3npoBaTh 3ajady, BbliABUraTb
rMnoTesy ee peLleHus, HaxoauTb apryMeHThl
09 [lOKa3aTe/NIbCTBa CBOMIX YTBEPXAEHWN,
3a/laBaTb NMapameTpbl U KpUTEpUn peLLeHuns,
MP13 - aHanu3mpoBaTtb MOMyYeHHbIE B X0Ae
peLleHna 3agayn  pesynbTaTbl, KPUTUYECKU
OLleHMBaTb nx [LOCTOBEPHOCTb,
NMPorHo3vpoBaTb  M3MEHEHWe B HOBbIX
yCNoBusX,

MP15 - paspabatbiBaTb MnaH peLUeHus
Npo6/iemMbl C YYETOM aHaIn3a WMeoLLMXCS
mMaTepuasibHbIX 1 HEMaTepuasbHbIX PeCcypcos,
MP19 - BblgBuratb HOBble UAen, Npeanaratb
OpPUTMHa/IbHbIE NOAXOAbI U pPeLLeHus,

MP39 - camMocToATENIbHO COCTaBMATL MJiaH
peLleHns npobneMbl C YYETOM WMEIOLLMXCS
PecypcoB, COOCTBEHHbIX BO3MOXHOCTEN W
npeanoYTeHNI
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MMMNY/bCa, 3aKOH COXPaHeHWUs 3/1IEKTPUYECKOro 3apsaja, 3aKOH COXpaHeHus
MaccoBOro u4ucna, noctynatbl bopa, 3aKOH paAvoakTVBHOIO pacnaja);
YBEPEHHOE WCMO/b30BaHMe 3aKOHOB Y 3aKOHOMEPHOCTEN npu aHanmse
(hM3NYECKNX ABNEHMIA N NPOLLECCOB;

MP66  BnafeHWe  OCHOBHbIMW  METOAAMW  HAay4yHOro  MO3HaHWS,
NCNONb3yeEMbIMU B (DU3MKE: NPOBOAUTL MPAMbIE U KOCBEHHbIE M3MEPEHUs
(PM3NYECKNX BENMYMH, BbIOMPas OMTUMa/IbHbIA CMOCO6 W3MepeHUs U
MCNONb3yS W3BECTHble METOAbl OLEHKM MOrpelHoCcTell  U3MepeHuia,
NPOBOAUTL  MCCNeAOBaHWE 3aBUCUMOCTEA  (PU3MYECKMX BENNYMH  C
MCNOMb30BaHWEM  MNPSIMbIX ~ M3MEPEHWUIA,  OOBACHATb  MOJYYEHHbIE
pe3ynbTaTbl, UCNOMb3YA PU3NYECKME TEOPUU, 3aKOHbI U NMOHATUSA, U Aenatb
BbIBOAbI; COOMOAaTh npaBuna 6e30MacHOro Tpyga npyv NpoBeAeHUU
nccnefoBaHWin B paMkax Y4yebHOro  3aKcnepMMeHTa u  yyebHo-
1CCnefoBaTe/IbCKOW  [IeATENIbHOCTM € UCMOSb30BaHWEM  LM(POBbIX
N3MepPUTENIbHBIX ~ YCTPOMCTB M flabopaTopHOro  060pyaoBaHus;
ChOPMMPOBAHHOCTb MPELCTaB/eHU A O MeToZaxX MOMyYeHUsi Hay4HbIX
aCTPOHOMUYECKMX 3HAHWNA;

MP67 chopMMPOBAHHOCTL YMEHUSA pellaTb PacyeTHble 3adayn C ABHO
3aflaHHON  (PU3NYECKOM MOAENbIO, WCMNOMb3ys (DU3NYECKMe 3aKOHbl U
NMPUHLMMBI; Ha OCHOBE aHa/n3a YCMoBUA 33fa4n BblOMpaTb (PU3NYECKYHO
MOZe/b, BblAeNATb (PU3NYECKNe BETMUMHBI U (HOPMY/Ibl, HEOOXOANMbIE A1
ee peLleHuns, NPOBOAUTL PacyeTbl Y OLeHMBaTb PeasbHOCTb MOYyYEeHHOro
3HaYeHUs  (PU3NYECKOM BENNMUMHBI; pellaTb KauyeCTBEHHblE  3ajauu,
BbICTpauBast JIOrMYEeCKN HEMPOTUBOPEUMBYIO LEMOYKY PaCCY>KAEHUA C
OrMOpPOI Ha U3YYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (IN3NYECKINE SABNEHNS;
MP68 copmMnpoBaHHOCTb YMEHUA NPUMEHATb MOSYYEHHble 3HAHUS ANA
06BbACHEHWS YCOBUIA NPOTEKAHUSA PU3NYECKMX ABSIEHWIA B NPUPOAE U A)1S
NPUHATUS  NPaKTUYECKUX pelleHWin B MOBCEAHEBHOW KM3HW [N
obecneyeHns 6e30MacHOCTV MpKY 06paLLEeHnK ¢ ObITOBLIMU Npubopamun 1
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TEXHUYECKUMM YCTPOCTBAMWN, COXPAHEHUS 3[40POBbs U COONOAEHNS HOPM
3KONOrMYeCKOro MoBeAeHUs B OKPYXKalolleid  cpefe;  MOHMMaHMWe
HeobX0AMMOCTN MPUMEHEHUA LOCTVDKEHUIA (DU3UKU U TEXHOMOMNIA Ans
paLvoHaIbHOro NPYPOAONO/b30BaHMS;

MPy2  chOPMMPOBAHHOCTb  CUCTEMbI  3HaHWA O  (PU3NYECKUX
3aKOHOMEPHOCTAX, 3aKOHax, Teopusax, [AeNCTBYIOWMX Ha YPOBHAX
MUKPOMMpE, Makpomupa W Meramupa, npeacTaBieHnini 0 BCeoOLLEeM
XapakTepe (mM3nyYecKMX 3aKOHOB; NPeACTaBNeHNIA O CTPYKTYpe NOCTPOeHMS
(hPM3NYECKOM TeopuK, YTO MO3BOMUT OCO3HATb POJb (PyHAAMEHTA/IbHbLIX
3aKOHOB W MPUHLMNOB B COBPEMEHHBLIX MPEACTaBNeHUAX O npupoge,
MOHATb rPaHuLbl NPUMEHUMOCTU TEOPUIA, BO3MOXHOCTU UX MPUMEHEHNS
[)19 ONUCaHNs eCTeCTBEHHOHAYUHBbIX AB/IEHWIA U NPOLECCOB;

MPy5 cHopMUPOBAHHOCTL YMEHWIA MPUMEHSTb 3aKOHbI  K/1aCCUYECKOM
MeXaHWKN, MONEKYNIIPHON (UKL N TEPMOANHAMUKN, 3NEKTPOANHAMUKN,
KBaHTOBON (M3VMKM [NS aHaM3a U OOBACHEHUSI ABMEHUA MUKPOMUPA,
MakpoMuMpa W Meramupa, pasnuMyatb ycioBusi  (rpaHuubl, 0651acTN)
NPUMEHMMOCTU  (PU3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLUMIA XapakTep
(hyHAAMEHTa/IbHbIX 3aKOHOB (3aKOH COXPaHeHWUs MeXaHWYeCKOW 3Hepruw,
3aKOH COXpaHeHUs WMMY/bCa, 3aKOH BCEMMPHOrO TArOTEHUSA, MEPBbIM
3aKOH TePMOAMHAMMKK, 3aKOH COXPaHEeHMWs 3IEKTPUYECKOro 3apsaaa, 3akoH
COXpPaHEHUS 3HEPrMn) U OrpaHUYEHHOCTb UCMO/b30BaHMS  YaCTHbIX
3aKOHOB; aHa/M3npoBaTb (IU3NYECKMEe MNPOLECCHl, UCMO/b3YS OCHOBHbIE
MOSIOXKEHNS, 3aKOHb! n 3aKOHOMEPHOCTMU: OTHOCUTE/NIbHOCTb
MEXaHWYECKOro [BMXKEHUS, (POPMY/Ibl KMHEMATMKN PaBHOYCKOPEHHOIO
LBWXeHUA, npeobpasoBaHus Manunes Ans CKOPOCTU U NepemMeLLeHns, Tpu
3aKOHa HbHOTOHa, NPUHLMN OTHOCUTENIbHOCTM "asinnes, 3aKOH BCEMUPHOTO
TArOTEHUSA, 3aKOHbl COXPaHEHUS MMMY/bCa WM MEXaHUYeCKOn 3Hepruw,
CBA3b PaboTbl CWMbl C M3MEHEHMEM MeXaHWYECKOM 3HEepruu, YcnoBus
paBHOBECUA TBEPAOrO TeNa; CBA3b [aB/IeHNUs UAealbHOro rasa co cpefHei
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KWHETUYECKOW 3Heprueli TENNOBOr0 [ABVXXEHUS W KOHLEHTpaLuein ero
MONeKyn, CBA3b TemrepaTypbl BELIECTBA CO CPeAHeli KUHETUYECKON
3HEpPruein ero YacTul, CBS3b AaBNEHMS MALANbHOIO rasa C KOHLEHTpaLmen
MOMEKYN W ero TemnepaTypow, ypaBHeHMe MeHaeneeBa-KnaneipoHa,
NepBblii 3aKOH TePMOAMHAMUKN, 3aKOH COXPaHeHUst 3HEPrM B TeM/0BbIX
npoLeccax; 3aKOH COXPaHEeHUs 3MeKTPUYECKOro 3apsfa, 3akoH KyroHa,
NOTEHUMANIbHOCTb 3/IEKTPOCTATUYECKOr0 MONS, NPUHLMM Cyneprnosuuum
3NEKTPUYECKNX MOoNel, 3aKoHa KynoHa; 3akoHbl OMa Ans yyacTka uenum v
A9 3aMKHYTOW  9M1EKTPUYECKOM Lenun, 3akoH Jhkoynsa-JleHua, 3akoH
3NeKTPOMarHUTHOM UHAYKUMK, NpaBuno JleHua, NOCTynatbl crneumanbHo
TEOPUM OTHOCUTENbHOCTM DIMHLUTENHA, YpaBHEHWE JWHLWITEHA [Ans
(hoToa(pthekTa, MepBbIA M BTOPOM  nNocTynatbl Bopa, npuHUMN
HeonpeaeneHHocTU [eli3eHbepra, 3aKOH COXPaHeHMs 3apsaa, MacCcoBOro
ymncna v aHeprumn B SAEPHbIX peakLmsaX, 3aKOH paamroaKTMBHOIO pacnaja;
MPy7 chopMMPOBaHHOCTb YMEHWIA  UCCMefoBaTb W aHaIM3MPOBATb
pasHoob6pasHble PU3NYECKME SBMEHWUS U CBOMCTBA OOLEKTOB, NMPOBOANUTbL
CaMOCTOSTE/IbHbIE UCCNEA0BAaHMA B peasbHbIX M NabopaToOPHbIX YCNOBUAX,
yuTaTb WM aHaNM3MPOBaTb XapPaKTEPUCTMKM MNPUBOPOB M YCTPOICTB,
0OBACHATH MPUHLUMMNbBI UX PaboTbI;

MPy9 chopMMPOBaHHOCTL YMEHUS pellaTb pacyeTHble 3afayn C SIBHO
3aflaHHON N HEesIBHO 3afaHHOM (M3MYECKON MOAenbi: Ha OCHOBaHMU
aHanM3a YyCnoBusi  BblOMpaTb  (M3MYECKMe  Mofenn,  OTBevatoLme
Tpe6oBaHUAM 3a4a4i, NPUMEHSTb (HOPMY/Ibl, 3aKOHbI, 3aKOHOMEPHOCTMK
nocTynatbl (HM3NYECKMX TEOPUIA MpPW WCMONb30BaHUM MaTeMaTUYeCKMX
METOA0B peLleHns 3adad, NPOBOAUTL pacyeTbl HA OCHOBaHWUMN MMeLMXCA
[aHHbIX, aHAIM3MPOBaTb Pe3yNbTaTbl Y KOPPEKTMPOBATb METO/bI PELLEHNS
C Y4YeTOM MONYYEHHbIX pPe3ynbTaToB; peLlaTb KauyecTBEHHble 3aJauMu,
TpebytoLme NPUMEHEHNS 3HAHWUIA M3 pPasHbIX PasfesioB LUKOMbHOIO Kypca
(M3MKK, a TakkKe WHTerpauuMm 3HaHWA U3 Opyrux npeamMeToB
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eCTeCTBEHHOHAy4YHOr0  UMK/Ia:  BbICTpaMBaTb  JIOTMYECKYID  LieMOYKy
pacCy>XeHWin C OMnopor Ha M3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTM U
(hm3nyeckme SBNEHNS;

MPy12 oBnageHvie OpraHM3aLMOHHLIMW U MO3HABATEbHBIMWN YMEHUAMM
CaMOCTOSATE/IbHOIO MPMOGPETEHMS HOBbLIX 3HAHWIA B MPOLLECCE BbIMOHEHNS
MPOEKTHbIX U Y4YebHO-MCCnefoBaTe/IbCKUX paboT, yMeHUsAMM paboTaTb B
rpynne C BbIMNO/IHEHWEM Pa3/IMYHbIX COLMANbHBIX POMel, NAaHMPOBaThb
paboTy  rpynnbl, pauyMoHaNbHO  pacnpegendTb  AedATeNbHOCTb B
HecTaHAapTHbIX CUTyauusX, afeKBaTHO OLEHMBaTb BKMaL KaxXoro w3
YUYaCTHMKOB rPynnbl B PELLEHME pacCMaTpMBaeMoii Npo6iembl;



2. CTPYKTYPA N COOEP>XAHUVE YUEBHOI O NMPEAMETA

2.1. O6beM yyebHOro npegmeTa v BUAbI y4ebHOM paboThl

Bupg yuyebHoii paboThbl O6bem B yacax
O6bem 06pasoBaTeNnbHOM NporpamMbl y4eb6HOro npegmeTa 198
O6Aa3aTeNbHaa ayguTopHasa Harpyska: 160
TEOPEeTUYECKME 3aHATUA, 112
B T.4. B (DOPMeE NPaKTUYeCKOW NOArOTOBKM 33
NpPaKTUYeckne 3aHATUS, 20
B T.4. B (DOpMeE NPaKTUYeCKOoW NOArOTOBKM 10
nabopaTopHbIe 3aHATUS, 28
B T.4. B (hOpMe NPaKTNUYeCcKOoW NOArOTOBKM 12

CamocTodaTeNbHaa paboTa,
B T.4. B (hOpMe MpPaKTUYECKOW NOArOTOBKM

MHonBuayanbHbIN NPOeKT 32

MpomexyTouHasa aTTecTaumsa (3K3ameH) 6
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2.2. TeMaTM4YeCcKUI NNaH 1 coiepXXaHune ydebHOro npeameTa

HanmeHoBaHMe
pa3fenoB N TeMm

1
lNoBTOpEHME Kypca
(hM3MKN OCHOBHOW
LUKONbI

CogepxaHue yyebHOro matepumana n gopmbl opraHusaymnm
feATeNnbHOCTU obyyaroLLnxcs

2
TeopeTuyeckoe 3aHsaTUe. PelleHMe 3adaHWii Ha MOBTOPEHuE
Kypca (h131K1N OCHOBHOWA LLKO/bI

KoHTponbHas paboTa (BXOAHOW KOHTPO/b)

Pa3gen 1. ®u3mMKa v MeTogbl Hay4YHOro NO3HaHUA

Tema 1.1.
BeefeHue

Pasgen 2. MexaHuKa
Tema 2.1.
KunHematunka

TeopeTuyeckoe 3aHATMe. BBegeHve. ®dusvka U MeTOabI
Hay4HOr 0 MO3HaHMsl
du3ka - Hayka O npupode. HayuHble MeToAbl MO3HAHUS

OKpy>KaroLiero mvpa. Posib 3KcrnepvMeHTa 1 Teopumn B MnpoLecce
No3HaHWs MpUPOAbl. DKCMEepuMMeEHT B (um3nke. MogenuposaHue
(hM3NYEeCKMX  ABNEHWIA W NPOLECCOB. Hay4yHble runoTessbl.
dusnyeckne 3akoHbl U Teopun. [paHUUbl MNPUMEHUMOCTY
(hM3nyeckmnx 3akoHOB. [puHUMN COOTBETCTBUA. PONMb M MECTO
(hM3nKKN B (hOPMUPOBAHNM COBPEMEHHOM Hay4YHON KapTWHbI MUPa,
B MPaKTUYECKOI JeAaTeNIbHOCTU NIH0AEN

TeopeTnyeckoe 3aHATMe. OCHOBHbIE MOHATUA KUHEMATUKW.
PaBHOMepPHOE NPSIMONMHENHOE ABVKEHME

MexaHuuyeckoe [ABuxeHne. OTHOCUTE/ILHOCTb MeXaHWUYecKoro
ABmXeHna. Cuctema oTcyeTa. Tpaektopus. [lepemelleHue,
CKOpPOCTb  (CpeaHss  CKOPOCTb, MIHOBEHHas CKOpPOCTb) W
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B Tom yucne

O6bem npakTu-
B yacax yeckas
noaroToBKa
3 4
1 J—
1 R
2 2
2 J—

Kofbl 06WNX KOMMEeTEHLUA 1
NIMYHOCTHBIX,
MeTanpegMeTHbIX, MpeaMeTHbIX
pe3ynbTaTtoB, POPMMpPOBAHUIO
KOTOpPbIX crocobcTByeT
3/IEMEHT MporpamMmmbl
5
OK 04, /1P14, NP23, JTP24, J1P25,

MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP63, MNMP67, NMPy9

OK 03, OK 05, /IP8, /P16, /IP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP65,
P66, MPy1,MPy13

OK 05, /1P8, /IP16, /TP26, JIP33,
MP8,MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, P63,
MP65, MPy3, MPy4, MPy5



Tema 2.2.
JdnHamunka

YCKOpPEeHMe MaTepuaibHON TOUKM, UX NPOEKLUMN Ha OCU CUCTEMBI
KoopauHat. CnoXXeHue MepeMeLleHnin U CRoXKeHWe CKOPOCTEIA.
PaBHOMEpPHOE paBHOYCKOPEHHOE MPAMOSIMHEAHOE [ABVKEHVE.
TeopeTuyeckoe 3aHATUe. [IPAMONIMHENHOE  [BWXKEHWE C
MOCTOSAHHBIM YCKOpPeHWeM. PaBHOMEPHOe ABVIKEHWME TOUYKK MO
OKPY>XHOCTW

PaBHOYCKOpPEHHOe  MpPAMOSIMHEHOE  [ABWMXKeHWe.  [padmku
3aBMCMMOCTU  KOOPAMHAT, CKOPOCTW, YCKOPeHus, Nyt u
nepemMeLleHnss MaTepuasibHOM TOYKM OT BpeMeHW. CBob6ofHOe
nageHne. YcKopeHue CcBO6GOAHOIO nageHns. KpusonmHeliHoe
[BWKeHne. [BvKeHWe MaTepuabHON TOUKM MO OKPYXXHOCTWU C
MOCTOAHHOMW MO  MOLY/0  CKOPOCTbK.  YTN0Basi CKOPOCTb,
NMHeRHas  ckopocTb.  [epuog M vactoTa  obpaLyeHus.
LleHTpocTpemuTeNIbHOE YCKOpeHUe

MpakTuyeckoe  3aHATMe.  PelleHMe 3aga4y nNo  Teme
«KnHemaTunka»

TeopeTuueckoe 3aHsaTMe. Cuna. Macca. 3aKOHbI AMHAMUKMN.
MpuHUMN oTHOCUTeNbHOCTN [anunes. MepBblil 3aKOH HbIOTOHA.
WHepumnanbHble cuctemMbl otcyeta. Macca Tena. Cuna. MpuHUmMn
cynepnosnumm cun. BTopoi 3akoH HbloTOHa A1 MaTepuasibHOM
TOYKM B MHepumanbHoi cucteme otcyeta (MCO). TpeTuin 3akoH
HbloTOHa A/19 MaTepuasibHbIX TOYEK.

TeopeTuyeckoe 3aHsiTue. CUbl B NPUPOSE.

Cuna ynpyrocTtu. 3akoH 'yka. Bec Tena. TpeHue. Buabl TpeHus
(Mokosi, CKoMbXeHus, KaveHus). Cuna TpeHus. Cyxoe TpeHue.
Cuna TpeHUs CKOMbXEHUA U cuna TpeHuUs nokos. KoapduumeHTt
TpeHusa. Cuna CONPOTUBEHNA MPU ABUMXXEHUWN Tena B >KMUAKOCTU
WK rase.
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OK 05, /P8, /IP16, /P26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MPe5, MPy3

OK 05, J1P8, J1P16, JIP26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1NP62, MNMP63,
P65, MPy3, MNPy4, MNPyS

OK 05, JIP8, N1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNMP63,
MPy2, MPy5

OK 05, N1P8, JTIP16, N1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, INMP63,
MPy2, MNMPy5



Tema 2.3.
3aKOoHbI CoXpaHeHus
B MeXaHUKe

TeopeTnueckoe 3aHATHe. 3aKOH BCEMUPHOIO TAroTeHus. Nepsas
KOCMMYecKast CKOPOCTb

Cvna TSXKeCTU U cuia BCEMUPHOro TArOTeHUS. 3aKOH BCEMUPHOIO
TAroTeHUs. NepBas KOCMMYeCKass CKOPOCTb. [BV>KEHME MaHeT U
manbix Ten ConHeyHon cuctembl. Bec. HeBecoMoCTb.

MpakTuyeckoe 3aHaTue. [NpMMeHeHMe 3aKOHOB HbHOTOHa Mnpu
peLleHnn 3aaa4

MpakTuuyeckoe 3aHsATue. ViccnefoBaHve [ABWXeHUA 6pycka no
HaK/I0HHOW MIOCKOCTH noa AGVICTBVIGM HECKOJIbKUX CUN

TeopeTuyeckoe 3aHaTHe. IMNynbC Tena. Mnynbc cunbl. 3aKoH
COXpaHeHusa nMnynbca. PeakTBHOE [ABUXXEHNME.
MMnynbc matepuanbHOW TOUKKM (Tena), CUCTEMbl MaTepuasibHbIX
ToYyekK. MMnynbC cunbl U U3MEHEHME MMMynbca Tena. 3aKoH
COXpaHeHusa uMnynbca. PeakTMBHOE [ABWXeHWe. lcnonb3oBaHue
3aKOHOB MeXaHUKU A1 0OBbSCHEHMSI [ABMXXEHMS HEOECHbIX TeNn u
ANA pasBUTUA  KOCMWYECKUX  WUCCNEAOBaHWA,  rpaHuLpbl
NPUMEHUMOCTM KNACCUYECKOM MeXaHWKK. YNpyrue v Heynpyrue
CTO/IKHOBEHUSA
TeopeTuueckoe 3aHAaTMe. MexaHMyeckas pabota M MOLHOCTb.
KunHetnyeckasa aHeprus. lloTeHumanbHas  9Heprus.  3akoH
COXpaHeHMs MeXaHUYECKON 3HEPrun.
MexaHnyeckass pabota M MOLHOCTb. KMHETUYecKas 3SHeprus.
MoTeHumanbHas 3Hepruda. [loTeHUMaNbHas 3HEpPrua  ynpyro
27

OK 02, OK 05, /1P8, J1P16, J1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MNP63, MNP64,
MPy1, MPy2, MPy5,MPy10,
MPyl11

OK 05, N1P8, JIP16, J1P26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TP63, INP64,
MPy1,MPy2, MPy5,MPy10,
MPyl11

OK 05, /1P8, /1P16, /1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, P64,
MPy1, MPy2, MPy5, MPyHO,
MPyl11

OK 02, NP8, NP16, J1IP26, N1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP61, MP63,
P64, IMP69, MPy2, NMPy5,MPy11

OK 05, /IP8, /IP16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MP64,
MPy2, MPy5



[eOPMUPOBAHHON MPYXXMHbL. [OoTeHUMaNnbHAs 3Heprus Tena
BO/N3N MOBEPXHOCTY 3emnu. MoTeHUManbHble "
HEeMnoTeHUManbHble cuibl. CBA3b PaGOThbl HEMOTEHLMAIbHBIX CUN C
M3MEHEHVMEM MEXaHWYeCKO/ JHEeprum CUCTeMbl Ten. 3akoH
COXPaHEHMs1 MexaHWU4ecKoli 3Heprun. PaboTa Cunbl TSXKECTU K
CUNbI YNPYrocTy. MpUMeHeHVe 3aKOHOB COXPaHEHWs.
MpakTuyeckoe 3aHATMe. [1PUMEHEHME 3aKOHOB COXPAHEHUs
VMMY/bCa 1 3HEPTUN MPY PELLIEHNN 3a1a4

Pasgen 3. MonekynsipHas gpu3MKa 1 TepMogMHaMmKa

Tema 3.1
OcHoBblI
MONEKYNSPHO-
KWHETUYECKOW
Teopuu

TeopeTudeckoe 3aHsaTUe. OCHOBHbIE MonoxeHnsa MKT. OcHoBHoe
ypaBHeHne MKT

OCHOBHble MOJIOXKEHNA MONEKYNAPHO-KMHETUYECKO TEOPUU N UX
onbITHOe 060CHOBaHWe. BpoyHOBCKOe [ABMXeHWe. Auddysms.
XapakTep [ABWXXEHUS W B3aMMOAEWCTBMA YacTUL, BeLLEeCTBa.
Mogenn CTpOeHVs Tras30B, >KMUAKOCTeA W TBepAblX Ten U
06bACHEHMe CBOWCTB BELLECTBA HA OCHOBE 3TUX Mofenei. Macca
N pasvepbl Monekyn. Konmyectso BellecTBa. [1oCTOAHHaA
ABoragpo.

TeopeTuyeckoe 3aHATHe. Temnepatypa 1 ee n3MepeHue
Tennosoe paBHOBecue. Temnepatypa M ee m3mepeHue. Lkana
Temnepatyp LUenscua. Mopgens wupeansHoro rasa. OCHOBHOe
ypaBHeHMe  MONeKYNAPHO-KMHETUYECKOA Teopun  nAeabHOro
rasa. AGCONOTHaA TemrnepaTtypa Kak Mepa CpefHel KMHETUYECKOM
3Heprumn TEnj0BOro ABMXeHWs 4yactuy, rasa. Llkana temnepatyp
KenbBuHa.

TeopeTuueckoe 3aHaTKe. 13onpouecchl. ['a30Bble 3aKOHbI
a30Bble 3aKOHbl. YpaBHeHMe MeHgeneeBa-KnaneipoHa. 3akoH
JanbToHa. W3onpoueccbl B WAEaIbHOM ra3e C MNOCTOSAHHbIM
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OK 05, /1P8, NIP16, J1IP26, /1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, P64,
MPy2, MNPy5

OK 05, /IP8, /IP16, NIP26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
P64, MP65, MPy3, MPy4

OK 05, J1P8, J1P16, JIP26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MNPy4, MNMPy5

OK 05, /1P8, JIP16, JIP26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



Tema 3.2.
OcHoBbI
TEPMOANHAMUKM

KO/IN4eCTBOM BeLLleCTBa. I"padmyeckoe npeacTasneHne
30MPOLIECCOB: M30TEpPMA, 130X0pa, M306apa

MpakTuueckoe  3aHATUMeE. PeweHve 3agay no  Teme
«MonekynsapHas (m3nKa»

Na6opaTopHoe 3aHATHe. VICCea0BaHNE N30XOPHOrO MpoLiecca B
rase

Na6opatopHoe 3aHsTme. OnpeaeneHWe Maccbl BO3fdyxa B
KNacCHOM KOMHaTe Ha OCHOBE W3MepeHWii 06bema KOMHaTbl,
[aBNeHns 1 TemnepaTypbl BO3AyXa B Heil.

TeopeTuyeckoe 3aHATMe. BHYTPEHHASA 3Heprusa naeasbHOro rasa.
PaboTta 1 Tennota Kak opmbl nepefayn aHeprun. Konmuectso
TennoTbl. YpaBHEHWE TEMNI0BOro 6anaHca

BHYTpeHHASA 3Heprus cuctembl. BHYTPEHHAS 3Heprus naeanbHoro
rasa. Pabota u TennoTa kak (HOpMbl Mepefayn 3Hepruu.
TennoemMKocTb. YenbHas TenJ0eMKoCTb. KonmyecTBo TennoThbl.
YpaBHeHue Tennosoro GanmaHca. Bwgbl  Temnonepegaun:
Tenn0nNpPoOBOAHOCTb, KOHBEKLMS, N3/TyUYeHNe.

TeopeTuuyeckoe 3aHATMe. [lepBoe U BTOpPOE  Havaia
TepMOAVHAMUKN

MepBbliA 3aKOH TepMOAMHaMUKKW. [puMeHeHVe MNepBOro 3akoHa
TepMOAMHaAMMKN K m3onpoueccam. AfuabaTHblA  npoLiecc.
padmueckas wHTepnpeTaumsi paboTbl rasa. BTOpoi 3akoH
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MP46, MP55, MNMP62, INMP67,
MPy2, MNMPy5

OK 05, JIP8, J1P16, 1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MNMP62, MNP67,
MPy2, MNMPy5

OK 04, NP14, NP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P62, MNP63,
MP66, MNP610, MNPy7, NMPy12
OK 04, OK 05, J1IP14, NP23,
NnP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, NP62,
MP63,MP66, MNP610, MNMPy7,
MPy12

OK 05, /1P8, N1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, MP63, MNP65, MPy4

OK 05, N1P8, J1P16, JTP26, /1P33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31.MP42,
MP46, MP55, MP63, MP64,
MPy2, MPy5



Tema 3.3.
ArperatHble
COCTOSAHMABELLLECTBA
1 (ha3osble
nepexoppl

TepMogMHaMnKn. HeobpaTumMocTb NPOLLECCOB B NPUPOJE.
TeopeTuyeckoe 3aHATue. Tennosble asuratenn. Kr tennosoro
asurarens. OxpaHa npupoabl

Tennosble MaluWHbl. PUHUMNLI AEACTBUS TEMMOBLIX MAaLLWH.
MpeobpazoBaHMs 3HEPrMN B TeMn0BbIX MawmHax. KoahmumneHT
MoMIe3HOro AeicTBUA TEnnoBOM MallunHbl. Linkn KapHo u ero
KO3(PUUMEHT NOME3HOro AercTBuA. SKOMormyeckne npobnemsl
TENNO3HEPreTUKN. TexXHWYECKMe YCTPOMCTBA M MNpaKTUYecKoe
NpYMeHeHWe: [ABWrate/le  BHYTPEHHEro cropaHusi, 6bITOBOM
X0M0AWNbHUK, KOHAMLMOHeP. OxpaHa npupoabl

TeopeTuyeckoe 3aHsATUe. licmapeHume ¥ KOHAeHcauwus.
HacbilWweHHbI  nNap W ero  cBoWcTBa.  AOCOMKOTHas U
OTHOCWUTENbHAA BNaXKHOCTb BO3AyXa.

VcnapeHne n KoHfeHcaums. HacbIWeHHbIM nap v ero CBOMCTBaA.
AGCONIOTHAA M OTHOCUTENbHAsA BMAXHOCTL Bo3fyxa. [Mpubopsbl
AN onpefeneHns BNaXXHOCTW Bo3dyXa. Touyka pocbl. KuneHue.
3aBMCMMOCTb TemnepaTypbl KUNeHus OT AasfeHus. Kputuyeckoe
COCTOSIHME BellecTBa. eperpeTbii Nap U ero UCnosb3oBaHUe B
TEXHUKE

Na6opaTtopHoe  3aHaTue.  OnpegeneHne  OTHOCUTENbHOW
B/I&XKHOCTY BO3AyXa.

TeopeTuueckoe 3aHsaTHe. XapaKTEPUCTUKM TBEPAbIX Te

XapaKrepuctumka TBEPAOro COCTOSAHUA BeLLeCTBa.
Kpuctannnyeckme u amopgHble Tena. AHWU30TPONUA CBOWCTB
Kpuctannos. Xuakve KpucTalnibl. YNpyrve CBOMCTBA TBEPLbIX
Ten. 3akoH [yka. MexaHn4yeckne CBOWCTBA TBEPAbIX Ten.
MnacTnyeckas (octatouHas) geopmaums. Tennosoe pacLuMpeHune
TBEPAbIX Ten  u kuakocted.  KoapduumeHT  NIMHeHOoro
pacwmperns.  KoapguumeHT O06BEMHOrO paclumMpeHus. Yuet
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OK01,0K03,0K 07, MK 1.2.,
JP30, NP8, JIP16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, MP67,
MP68, MP69, MPy1, MPy2, MPy9,
MPytO, MPy 11, MPy13

OK 05, /P8, JIP16, JIP26, NIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP65,
MP68, MPy1, MPy3, MPy4

OK 04, IP14, P23, NTP24, JIP25,
MP1, MP2, MP3, MP4, MPG6,
MP12, MP13, MP15, MP16,
MP17, MP39, P62, P66,
MP610, MPy7, MPy8, MPy 12

OK 01, OK 03, /IP8, /P16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MPG3,
MP65, MP69, MPy1, MPy2, MPy3,
MPy 10



pacLLIMpeHUs
MAaBneHus.

B TEXHUKE.

TeopeTnyeckoe 3aHATUeE.
nOBerHOCTHoe HaTsHKeHne. CMaymBaHue.
XapaKTepuCTUKa XMAKOro COCTOAHMSA BewecTBa. MoBEpPXHOCTHbINA

CMOM  XWNAKOCTH.

MnaeneHve. YpaenbHas

XXnpgkoe  cocTosiHMA

DHeprua MnoBepxXHOCTHOrO  C/loA.

TennoTa

BeLLleCTBa.

BAvxHuiA

nopsaaoK. NoBepxXHOCTHOe HaTskeHWe. CMaumBaHue. ABNeHUsA Ha
rpaHuLe XXMAKOCTU C TBepAblM Tenom. KannnnapHole ABNEHUA.
KoHTponbHasa paboTa

Pasgen 4. OneKTpognHaMmmnka
Tema 4.1.
DneKTpocTaTmka 3apaga

dnekTpusauma - Ten.
3MIEKTPUYECKMX  3apSAA0B.

AnekTpuyecknin - 3apag. 4
3aKOH COXpaHeHWs 3M1eKTPUYECKOro

TeopeTuyeckoe 3aHsaTMe. 3akKOH KysoHa. 3akoH coOxpaHeHus

Ba BuAA

3apsga. BsaumopeiictBue 3apsgoB. 3akoH KynoHa. ToOYeuHbIn
ANeKTPUYECKNIA 3apsf.
TeopeTuyeckoe 3aHaTHe. DNIEKTPUYECKOE Nose
AnekTpuyeckoe none. Hanps>KeHHOCTb 3M1EKTPUYECKOrO MOSA.
3NEKTPUYECKMX  MONE.

MNpuHUMN

HanpPsa>XeHHOCTU

CynepnosunLmm

JINHUK

anekTpuuyeckoro  nons.  Pa6ota  cun

3M1EKTPOCTaTNYecKoro nons. MoTeHuman. PasHOCTb NOTEHLIMANOB.
TeopeTuueckoe saHaTHe. [TPOBOAHUKN 1N AN3NEKTPUKU
MPOBOAHVKN, AVNSNEKTPUKKA 1 NOMYNPOBOAHUKMN. [MPOBOAHMKM 1
AV3NEKTPUKN B 3MEKTPOCTATUYECKOM nofe. [ManeKTpuyeckas
MPOHMLIAEMOCTb.

TeopeTnueckoe 3aHsATUe. KOHAEHCATOPbI

ONeKTPOEMKOCTDb.

KoHgeHcaTop.

DNeKTPoeMKOCTb

KOH/ZleHcaTopa. DHeprus 3apsXkeHHOro KoHAeHcaTopa
TexHUYeckne  yCTpoKcTBa

3NeKTPOCKOM,

3NEKTPOMETD,

n

MNI0CKOro

npakKTnyeckoe npuMeHeEHue:

INEKTPOCTATNYECKAA
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3alluTa,

OK 05, J1P8, J1P16, JIP26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP62, MNMP65, MNMPy3

OK 04, OK 05, J1P8, J1P16, /1P26,
JIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP62, INMP63,
P64, 1NP65, MPy2, MPy4, MNPyS

OK 05, /1P8, /P16, /IP26, P33,
MP8,MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP65, MPy3, MPy4

OK 01, /P8, /IP16, /IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P69, MP610,
MPy3, MPy4, MPy12

OK 01, /1P8, /IP16, JIP26, NP33,
MP8,MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP67, MP6S,
MPy9, MPytO



Tema 4.2.
MOCTOAAHHBII
3NEKTPUYECKNI TOK.
TOKM B pasnnyHbIX
cpepax

3a3eM/IeHNe  3N1EeKTPONPUOOPOB, KOHAEHCATOP, KOMUPOBa/IbHbIN
annapat, CTPYWHbIA NPUHTEP.

MpakTnyeckoe  3aHATHE. PelweHre  3agay no Teme
«DNeKTpocTaTnKa»

TeopeTuueckoe 3aHATUe. 3aKOHbI OMa Ans Lenein NoCTOSHHOrOo
TOKa.

JNEKTPUYECKNIA TOK. YCNOBUS CYLLECTBOBAHWS 3/1EKTPUYECKOrO
ToKa. MWICTOYHMKM TOoKa. Cuna ToKa. [MOCTOSHHBIA  TOK.
HanpsxxeHve. 3akoH Oma pgnd ydyacTka Uenun. ONeKTpuyeckoe
COMpPOTUB/IEHME. Y fenbHoe COMpOoTUB/EHNE BeLLeCTBa.
JNeKTPoABMXKYLLad cuna W BHYTPEHHee  COMpPOTWB/EHME
MCTOYHMKA TOoKa. 3akoH Oma pAnd  nonHoM  (3aMKHYTOWA)
3NIEKTPMYECKOIA Lienn. KopoTKoe 3aMblKaHue.

Na6opaTopHoe 3aHATHE. O3Hakom/eHue c

3N1EKTPOM3MEPUTENbHLIMI NPMGopaMm

Na6opaTopHoe 3aHsiTMe. lMccnefoBaHue — BO/bT-aMMepHOA
XapaKTepUCTUKN NPOBOAHMKA

TeopeTnueckoe 3aHATue. [locnefoBaTensHOe W MapasenbHoe
coenHeHmne nposogHNKOB
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OKO01.0K 04, /P14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP63,
MP67, MP68S, MP610, MPy9,
MPy12, MPy13

OK 01, /P8, /P16, /IP26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, MP63,
P64, MPy4, MPy5

OK 01, OK 04, NK 1.2, MK 3.3,,
NP14, P23, NP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, P66, MP610, MNMPy7,
MPy8, MPy12

OK 01, OK 04, MK 1.2, MK 3.3,
NP14, NP23, NP24, P25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MP66, MNMP610, MNMPy7,
MPy8, MNMPy12

OK 01, NP8, N1IP16, /1P26, JIP33,
MP8, MP10, MP18, MP19,



MocnefoBaTenbHOe, MapanfieflbHoe, CMELLAHHOe — COeAMHEHUE
NPOBOAHKOB.

TeopeTuyeckoe 3aHsATMe. PaboTa M MOLYHOCTb 3/M1EKTPUYECKOrO
ToKa. TennoBoe AeincTeme Toka

PaboTa 3M1eKTpMYecKoro Toka. 3akoH [pkoyns-JleHuya. MoLWHOCTb
3N1EKTPUYECKOr0 TOKa.

Na6opaTopHoe 3aHsATMe. VccnegosaHne nocnefoBaTelsHOro U
napan/ieNlbHoro coeiHeHs NPOBOAHMKOB.

Na6opaTopHoe 3aHATMe. V3MepeHVe SNeKTPOABUXKYLLEA Cunbl
MCTOYHMKA TOKA W €0 BHYTPEHHEr0 COMPOTUB/EHNS

MpakTuueckoe 3aHATMe. PelleHMe 3aga4y Mo Teme «3aKOHbI
MOCTOSIHHOTO 3/1EKTPUYECKOr0 TOKa»

TeopeTnueckoe 3aHATMe. 3akOHbl Kupxrota Anda ysna.
CoefiHeHMe NCTOYHUKOB 3/1IEKTPUYECKOI 3Heprum B 6atapeto
3akoHbl Kupxroa pgns  ysna. CoeflMHeHMe  WUCTOYHWMKOB
3NEeKTPUYECKON 3Heprumn B baTapeto

MpakTuyeckoe 3aHATHe. PeLleHVe 3a4a4 ¢ NpUMEHeHEM 3aKOHOB
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MP28, MP30, MP31, MP42,
MP46, MP55, MP61,MP63,
P64, MPy4, MPy5

OK 01, OK 03, /1P8, /1P16, /1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1NP62, MNP63, MNMP64
OKO01,0K 04, MK 1.2, MK 3.3,
NP14, P23, NP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15MP16, MP17,
MP39, P66, NMP610, MPy7,
MPy8, MNPy12

OKO01,0K 04, MK 1.2, MK 3.3,
NP14, NP23, NP24, IP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15,MP16, MP17,
MP39, P66, MNMP610, MPy7,
MPy8, MNPy12

OKO01,0K 04, NP14, NP23,
npP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, INP61,
MP63, MNMP64, MNMP67, NPy9,
MPy13

OK 01, J1IP14, NP23, J1P24, J1P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, INMP61, INP67,
MPy9, MPyHO

OKO01, MK 1.2, MK 3.3, /1P14,



Tema 4.3
MarHmTHoe none.

Kunpxroga

TeopeTuyeckoe 3aHsTMe. JNIEKTPUYECKMIA TOK B MeTasax.
ANEeKTPUYECKNIA TOK B 3N1IEKTPONUTAX

ONeKTPOHHaA MPOBOAMMOCTL TBEPAbIX METaN/10B. 3aBUCUMMOCTb
COMNpPOTUB/EHWS MeTa1/10B oT Temneparypsbl.
CBepxnpoBOAMMOCTb.  JNEKTPUYECKMIA TOK B pacTBopax W
pacnnaBax 3/1EKTPONUTOB. JNIEKTPONUTMYECKad [Auccoumanms.
DNeKTponms.

TeopeTuyeckoe 3aHsATUE. DNEKTPUYECKUIA TOK B BaKyyme U B
rase

AneKTpUYecKnin ToK B BakyymMe. CBOWCTBA 3/IEKTPOHHbIX MY4YKOB.
TepMO3aneKTPOHHasA 3MUCCUA.  DMEKTPUYECKMIA TOK B rasax.
CamocTosATeNbHbIA U HecaMOoCTOATENbHbIN  paspsg.  MonHus.
Mna3ma

TeopeTuueckoe 3aHaTue. [lonynpoBogHMKW. COGCTBEHHas U
npumecHas NpPoBOAMMOCTM MOYNPOBOLHUKOB

MonynpoBofgHMKN. CO6CTBEHHAss W MpUMeCHasd MNPOBOAUMOCTb
nonynpoBoAHMKoB. CBOICTBa p-M-nepexofa.

TeopeTuueckoe  3aHATMe.  [10NYNPOBOAHMKOBbLIA  AMOA.
MonynpoBOAHMKOBbIE MPUGOPBI
MpuMeHeHWe NOMyNPOBOAHMKOB. [M01yNpPOBOAHMKOBbIE NPMOOPbI

KoHTponbHasa paboTa
TeopeTuyeckoe 3aHsiTue. MarHutHoe none. 3akoH Awmnepa.
Cwna JlopeHua
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NP23, P24, NP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
P61, MNP67, NPy9, rNMPyrO

OK 02, JIP8, NIP16, /IP26, NP33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MP69,
MP610, MPytO, MPy12

OK 02, IP8, JIP16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, P68, P69,
MP610, MPyHO, MPYHO

OK 01, /1P8, TP16, NTIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MNMP69,
MPy4, MNMPyO

OK 01, OK 07, JIP8, /1P16, /1P26,
P33, MP8, MPHO, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, NMP61, MP68,
MP69, MPy1, MPy4, NPyHO,
MPytO

OK 02, /1P8, JIP16, /1P26, JIP33,
MP8, MPHO, MPHO, MPIO,



OneKTpoMarH1THas
NHAYKUMS.

MoCTOSAHHbIE MarHMTbl. B3anmogencTeme nNoCTOAHHLIX MarHUTOB.
MarHutHoe none. BeKTOp MarHWTHOM WHAYKUMKW. [lpuHUMN
Cynepnosvuuy MarHUTHbIX Monei. JIMHUM MarHUTHON UHAYKLUMN,
KapTvHa /fIMHWUIA  MarHWTHOM WHAYKUMM MONS  MOCTOSAHHbIX
MarHuMToB. MarHuTHoe none npoBOAHWKA C TOKOM. KapTuHa
NMHWA  UHOYKUMW  MarHWTHOrO  MoNs  A/IMHHOrO  NpsIMOro
NPOBOAHMKA M 3aMKHYTOI0 KO/bLEBOr0 MPOBOAHMKA, KaTyLUKWN C
TOKOM. OnbIT 3pcTesa. BzaumopencTeme NPpoBOLHNKOB C TOKOM.
Cuna Amnepa, ee MoAy/lb W HanpaeneHue. lNpuMeHeHWe CUfbl
Amnepa. [BWXKeHre 3apsHXKEHHOM 4YacTuubl B  OAHOPOAHOM
MarHUTHOM nose. Pabota cunbl JlopeHua. TpuUMeHeHWe Cusibl
NopeHua.

TeopeTuueckoe  3aHATMe.  SIBMIEHWME  3/1EKTPOMarHUTHOW
NHAYKUMK. MNpasuio JleHua.

FABNEHME  3NEKTPOMarHWTHOM  MHAYKUMW.  T1OTOK  BekTopa
MarHUTHON WHAYKUMW. DNEKTPOABWMXKYLLAA Ccuna  UHAYKUUN,
3aKOH  3/1eKTPOMarHUTHON  MHAYKumMn  ®Papafes. Buxpesoe
3N1eKTPUYECKOe Mofe. JNeKTPOABMXKYLLaa cuna WHAYKUMKM B
NPOBOJHMKe, [BMXYLUeMcAa MOoCTynare/lbHo B  O4HOPOLHOM
MarHMTHom none. Mpasmno JleHua.

TeopeTuyeckoe 3aHATHeE. fABneHne CaMOVHAYKUNN.
VHAYKTVBHOCTb. SHEPrusa MarHUTHOrO Mosis ToKa.
VHOYKTUBHOCTL. $BNeHWe caMOUHAYKUMKW. ONeKTPOABMXKYLLAA
cuna CamMOVHAYKUWUW. JDHEprus MarHMTHOro nonsi KaTylwku C
TOKOM. D/1eKTPOMarHUTHoe nosne

MpakTuuyeckoe 3aHaTue. PelleHVe 33gad4 Mo Teme «3aKoH
3/1EKTPOMAarHUTHON MHAYKUMW U ABNIEHWE CaMOUHAYKLMN

JlabopaTopHoe 3aHATUe. ViccnepoBaHue ABNEHUA
35

MP28, MP30, MP31, MP42,
MP46, MP55, IMP62, MP63,
P65, MP67, MPy3

OK 01, OK 05, N1P8, /1P16, J1P26,
NnP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP62, MP63,
P64, IMPy2, IMPy4, MNMPy5

OK 01, OK 05, J1P8, J1P16, J1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, MP63, NMP68, MNPy?2

OKOJIOK 04, IP14, NP23,
NP24, NIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP6L,
MP62, MP63, MP64, MP67, MPy2,
MPy5, MPy9

OK 01, OK 04, MK 1.2., 1K 3.3.,



Pasgen 5. KonebaHuns
Tema 5.1.
MexaHun4yeckune
Ko/nie6aHmsa 1 BOMHbI

Tema 5.2.
DNeKTPOMarHnuT-
Hble KonebaHus n
BOJTHbI

3NEKTPOMAr HUTHO MHAYKLM

N BOJTHbI

TeopeTuueckoe 3aHaTMe. MexaHn4eckune KonebaHms
KonebarenbHaa cuctema. CBOGOAHbIE MexaHUYeCKMe KosebaHus.
"apmoHunyeckune KonebaHus. Mepuod, YactoTa, amnauMTyga n asa
Kone6aHuii. TMPY>XXMHHLIA MasTHUK. MaTeMaTUYeCKUin MasTHUK.
YpaBHeHMe rapMOHUYECKUX KonebaHWid. TMpeBpalleHne 3Heprum
Npy rapMOHUYECKNX KONeGaHUAX

Na6opaTopHoe 3aHsTue. MccnefoBaHne 3aBMCMMOCTU Nepuoga
Ma/lblX KofiebaHuii rpysa Ha HATU OT A/IHbI HATU

TeopeTuueckoe 3aHaTue. MexaHM4yeckne BOJHbI

MexaHnyecKkne BO/HbI, YCNOBWUA pacnpocTpaHeHus. [lepuog.
CKOpoCTb pacnpocTpaHeHus W OvMHA BOMHbIL. [lonepeyHble ©
npoAobHbIE BOJIHbI. NHTepdepeHuuns n  audpakums
MeXaHW4Yecknx BO/H. 3ByK. CKOpPOCTb 3ByKa. ['POMKOCTb 3BYKa.
BbicoTa TOHa. Tem6p 3BYyKa.

TeopeTuyeckoe 3aHaTve. DNEKTPOMArHUTHbIE KoiebaHns
KonebartenbHblil ~ KOHTYp.  CBOOGOAHbIE  3M1EKTPOMArHUTHbIe
KonebaHus B uaeaslbHOM KonebaTeNlbHOM KOHType. AHanorus
MeXay MeXaHWYeCKMMU W 3N1eKTPOMarHUTHbIMK  KOebaHNAMM.
®opmyna TomcoHa. 3aKOH COXpaHeHWs 3Heprun B WAeaSIbHOM
KonebateslbHOM  KOHType. [lpeAcTaBfieHMe O  3aTyXaroLmx
KonebaHmsX.  BbIHY)XJeHHble  MexaHU4yeckume  KonebaHus.
Pe3oHaHC. BbIHY)XEHHble 3/1eKTPOMarHUTHble KoNebaHus.
TeopeTuyeckoe 3aHATMe. Lienn nepemeHHOro Toka
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NP14, NP23, NP24, 11P25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15,MP16,MP17,
MP39, P62, MPG63, MNP64, MNP67,
MPy2, MPy5, MPy9

OK 05, N1P8, N1P16, J1IP26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP62, MP63, MPy3

OK 04, N1P8, NP16, N1P26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, MPy3
OK 05, /1P8, JTP16, J1IP26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, MNPy3

OK 01, /P8, /IP16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MPy3, MPytO

OK 01, N1P8, /1IP16, /1P26, J1IP33,



MepeMeHHbIN TOK. "eHepaTop MepeMeHHOro Toka. EMKOCTHOe U
WHLYKTUBHOE COMPOTMB/IEHUS MEPEMEHHOI0 TOKa. AKTUBHOE
conpotvBneHne. 3akoH Oma [ns  3/71EKTPUYECKOM  Lenu
nepeMeHHOro Toka. Pabota M MOLWHOCTb MepeMeHHOro TOKa.
Pe30HaHC B 3/1EKTPUYECKOIA Lienu.

TeopeTuueckoe 3aHsATUE. TpaHCHOPMATOpBLI.

TpaHcopmatop. [Mpomssoactso, nepejaya W nNoTpebneHve
3NEKTPUYECKON  3HEprMn.  JKOMOTMYECKMe  PUCKM  MpW
NPOV3BOACTBE 3NeKTPUYECKOA 3Heprum. KynbTypa
MCMO/Ib30BaHWS 3/IEKTPO3HEPTUN B MOBCEAHEBHOM XMU3HM
Na6opaTopHoe  3aHaTuMe.  OnpedeneHne  KoaghduumeHTa
TpaHcgopmavmn

TeopeTuyeckoe 3aHATUe. DNIEKTPOMArHUTHbIE BOJHbI.
3NeKTpOMarHUTHbIe BOJIHbI. Ycnosus n3nyyveHns
3NeKTPOMarHUTHbIX BOMH. B3aMMHaa opueHTaumsa BekTopos E, B,
V B 3/IeKTPOMarHWTHON BOMHe. CBOWCTBA 3/1€KTPOMArHUTHbIX
BOJIH: OTpaXkeHue, NpenomseHve, nongpusauns, Aaudpaxkums,
nHTepgepeHuma. CKOpPOCTb 3/1EKTPOMarHUTHbIX BOMH. Llkana
3N1EKTPOMAarHUTHbIX BOSH.

TeopeTnueckoe 3aHsaTue. [NpuHUMN pagnocBasn. [MpumeHeHWe
3N1EKTPOMArHUTHbIX BOJH

MMpYMeHeHMe 3MeKTPOMarHWTHbIX BOMIH B TEXHUKE WU ObITy.
MpuHUMNBLI  paguocsasn 1 TeneBUAeHWA.  Paguosnokaums.
ANeKTPOMarHUTHOE 3arps3HeHrEe OKPYXKatoLLEein cpepl
MpakTnyeckoe 3aHATUE. PelueHne 3afa4 no TeEmMe
«DNEeKTPOMarHUTHbIE KonebaHns 1 BOHbI»
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MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MNP67, NMPy9

OK 01, OK 03, /IP8, J/IP16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP67, MNPy,
MPy9, MPyHO

OKO01,0K 04, MK 1.2, MK3.3.,
NP14, NP23, NP24, NTP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15,MP16, MP17,
MP39, MP66, MP610, MPy7,
MPy8, MPy12

OK 02, J1P8, J1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, P62,
MP63, MP68, MPytO

OK 01, OK 02, /IP8, JIP16, /P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, P69,
MP610, MPyLO, MPy11
OKO01,0K 04, /IP14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,



Tema 5.3.
OnTtuka

TeopeTuueckoe 3aHATUe. 3aKOHbl OTPAKEHUSA U NPENOMIEHUA
cBeTa. HABNeHNe NOMHOro OTPaKEHNS

FeomeTpuyeckas onTuka. [pAMONIMHENHOE pacnpocTpaHeHue
cBeTa B OAHOPOAHOW cpefe. Jlyd cBeTa. TOYEUHbIA WUCTOYHWMK
ceeTa. OTpaxkeHMe cBeTa. 3aKOHbI OTpaXKeHMA cBeTa. [locTpoeHue
N300paXKeHUIA B NIOCKOM 3epkasie. MpenomneHne cBeTa. 3akKOHbl
npenomneHns ceeta. ABGCOMIOTHBLIN MoKasaTe/lb MPesioMIEHNS.
lMonHoe BHYTpPeHHee OTpaxeHwe. [pefenibHbIA yroi nosHoro
BHYTPEHHEro OTpaXKeHus.

TeopeTuueckoe 3aHsATMe. JIMH3bI. MOCTpoeHMe n306paXKeHUs B
NH3ax. PopMyia TOHKON NH3bI

CobupatoLLpme 1 paccemsatoLpme MH3bL. TOHKasa NnH3a. POKyCcHoe
pacCcTosHMe M OMTUYecKas cuna TOHKOM NIMH3bI. [locTpoeHue
N300paXEHUA B COOMpAOLMX W pacCeMBalOLLIMX  NIMH3aX.
dopmyna TOHKOW NMH3bl. YBeNMYeHUe, [aBaemoe JIMH30M.
Mpeaensl NPUMEHUMOCTU FeOMETPUYECKON ONTMKU. ONTUYecKue
npréopl.

Na6opaTopHoe 3aHsATHe. ccnefoBaHne CBOMCTB N300paXXeHUIA B
JINH3aX.

JNa6opaTopHoe 3aHATUeE. OnpegeneHune NnoKazaTesns
npesioMneHna CTekna

TeopeTunyeckoe 3aHsATue. VIHTephepeHLmMs cBeTa
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MP16, MP17, MP39, P61,
MP62, MP63, MP67, MPy9,
MPy13

OK 05, J1P8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNP63,
P64, MNMPy2

OK 04, NP8, NP16, N1P26, /1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP67, MNP68,
P69, MPy3

OK 04, NIP14, P23, /P24, /P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P64, TP66,
MP610, MPy7, MPy8, MPy12

OK 04, NIP14, IP23, /P24, NIP25,
MP1.MP2, MP3, MP4, MPG6,
MP12, MP13, MP15, MP16,
MP17, MP39, P64, P66,
MP610, MPy7, MPy8, MPy12

OK 05, IP8, /IP16, /IP26, /P33,



WHTepdepeHums  cBeta.  KOrepeHTHOCTb  CBETOBbIX  JlyYeld.
WHTepdepeHums B TOHKMX neHkax. Konbua HblOTOHa.
Vcnonb3oBaHne MHTePgepeHUNN B HAYKe Y TEXHUKE
TeopeTuueckoe 3aHaTHe. Jugpakumns ceeta

Ondpakuymns ceeta. Andpakums Ha LWenv B napaiiefibHbIX flyyax.
[vpakumoHHas peLetka. MoHATHE 0 rosorpadum.

TeopeTuueckoe 3aHATue. Aucnepcnsa. Cnektpol. [NMonapusauus.
Ouncnepcus ceeTa. Buabl nsnyyeHnii. Buabl cnekTpoB. CRekTpbl
ncnyckaHns. CriekTpbl nornoweHns. CrekTpasbHbI - aHanus.
CneKkTpanbHble Knacchl 38e3d. ondpusauma nonepeyHbIX BOJH.
Monspusaums ceeTa. [lBoiHOe nyyenpenoMmneHme. Monspouasbi.
Na6opaTopHoe 3aHATue. OnpefenieHne [ IMHblI CBETOBOW BO/HbI
C NOMOLLbIO AN(PAKLNOHHON peLLeTKN.

TeopeTuyeckoe 3aHATUe.  YNbTPaUONETOBOE  W3/MyUYEHME.
WHdpakpacHoe n3nyyeHne. PEHTreHOBCKME Nyyun.
YnbTpauonetosoe u3nlyyeHne.  VH(pakpacHoe  U3Ny4yeHue.
PeHTreHoBCkMe nyun. WX npupoga u  ceoictBa. Llkana
3N1EKTPOMArHUTHbIX U3/TyYeHin

KoHTponbHada paboTta

Pasgen 6. OCHOBbI CNeUnanbHOi TEOPUN OTHOCUTE/IBHOCTM

Tema 6.1.
CneumnanbHasn
Teopus
OTHOCUTE/IbHOCTH

TeopeTnyeckoe 3aHATHe. CneupnanbHas Teopus
OTHOCUTE/NIbHOCTY

"paH1Lbl MPYMEHUMOCTW K/1ACCUYECKON MexaHWKW. [locTynartbl
creumanbHoM Te0pUM OTHOCUTENIbHOCTU: MHBAPUAHTHOCTL MOAY /IS
CKOpOCTM CcBe€Ta B BaKyyme, npuHUUmn OTHOCUTE/IbHOCTU
liHWwTeHa. OTHOCUTENbHOCTb OAHOBPEMEHHOCTU. 3aMef/ieHune
BPEMEHW M COKpalleHWe A/IMHbIL.  JHEeprua u  UMNynbC
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MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP62, IMNMPy1, MNPy4
OK 05, J1P8, JIP16, JIP26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP62, MPy1, MNMPy4

OK 05, J1P8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31.MP42,
MP46, MP55, P62, MNPy4, MNMPy8

OK 04, P14, NP23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, INP66, INMP610,
MPy7, MPy8, MNPy12

OK 05, OK 07, N1P8, J1P16, J1P26,
NnP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, NP69

OK 05, /1P8, J1IP16, J1IP26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP67, INMP69,
MPy2, MPy5, MPy11



PENATUBMCTCKOM YacTuubl. CBSI3b MacCbl C 3HEPrven u
NMNYLCOM PENIATUBUCTCKOM YacTULbl. SHEPrUs NOKos

Pasgen 7. KBaHToBas (husnka

Tema 7.1.
ONEMEHTBI
KBaHTOBOW ONTUKN

Tema 7.2.
CT1poeHune atoma

Tema 7.3.
ATOMHOE A4po

TeopeTunuyeckoe 3aHATMe. KBaHTOBad runotesa [l1naHka.
[asneHne cBeTa. XIMUYeCKOe AeNCTBME CBETA.

KBaHTOBas rmnotesa MnaHka. doToHbl. dopmyna NnaHKa cBA3K
3HEprMn (hoTOHa C ero 4acTOTOW. OHEPrus U MMNyAbLC OTOHA.
TennoBoe m3nydeHve.  KopnycKynspHO-BONHOBOW  Ayann3Mm.
doToHbl. OasneHune ceeta. OnbiThl M.H. Jlebeaesa. Xnummyeckoe
[leicTBME CBETA.

TeopeTnueckoe 3aHsTMe. POTOIPPEKT. 3aKOHbI POTOIPGEKTA
OTKpbITMEe U1 uccnefoBaHue  otoagpekTa.  Onbithl ALl
CronetoBa. 3akoHbl (hOTO3(heKTa. YpaBHEHVE DMHLUTeRHA ANs
(hoToahpekTa. «KpacHast rpaHuua» ¢oToaddekTa. TexHuueckme
YCTPOACTBA W MNPaKTUYECKOe MpUMeHeHMe:  (DOTO3/IEMEHT,
(hoToAaTUMK, COMHeYHasn b6aTapes, CBETOANOL,

TeopeTuyeckoe 3aHsATue. FAAepHas Mofesb atoma. locTynatsbl
Bopa

Mogenb atoma TomcoHa. OnbITbl Pesepdopaa no paccesHuto -
yactuy. [lnaHeTapHas Mopgenb artoma. [loctynatbl  bBopa.
N3nyyeHve v nornoweHne (OTOHOB Mpu repexofe aroma C
OAHOr0 YPOBHS 3HEPruy Ha Apyroi. Bupgbl crnektpoB. CnekTp
YPOBHe aHepruy atoma Bofoposa. BonHoBble CBOMCTBA YacTuL,
BonHbl ge  Bpoind.  KopnycKynsipHO-BO/THOBON  Ayanu3m.
YCTpPOMCTBO M NpuHUMN  paboTbl  nasepa.  TEXHUYEcKue
YCTPOICTBA M MPaKTUYECKOe MPUMEHEHWE: CMEKTPa/IbHbIA aHan3
(cnekTpockon), nasep, KBAHTOBbIN KOMMbHOTEP

TeopeTuyeckoe 3aHATKeE. PagnoaKTUBHOCTb. 3aKoH
paanoakTMBHOIO pacnafa. PafnoakT/BHbIe NpeBpaLleHus.
SKCNepuUMeHTbI, [0KasblBaloLMe CNOXKHOCTb CTPOeHUA afpa.
OTKpbITe  pagmoakTMBHOCTU.  OnbiTbl  Pesepdopga Mo
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OK 05, JIP8, /IP16, JIP26, JIP33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP62,
MP63, MPy1, MPy2, MPy3, MPy5

OK 01, OK 02, /1P8, J1P16, /1P26,
NP33, MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,
MP46, MP55, 1MP62, MNP63,
MP67, MPy2, MPys

OK 05, JIP8, /IP16, /P26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MP64,
MP65, MPy2, MPy3

OK 05, N1P8, N1P16, J1IP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MNP62, IMNMP63,



onpefeneHno cocTaBa pPafMoaKTMBHOIO W3/ydeHus. CBOMCTBA
anba-, OeTa-, ramma-usnyyeHus. 3akKOH PafMOaKTUBHOMO
pacnaga. BnvsiHve pagnmoakTMBHOCTY Ha XKUBble OpraHu3Mbl.
TeopeTnyeckoe 3aHsTue. CTpoeHMe aToMHoro sgpa. [edekr
Macchbl, 3HEPrunsa CBA3N U YCTONYMBOCTb aTOMHBIX S4€ep.

OTKpbITVE MNPOTOHA W HeWTpoHa. HykKnoHHas Mogenb sppa
eii3eHOepra-VBaHeHKko. 3apsag sgpa. MaccoBoe 4mcno sgpa.
W3oTonbl. Anbtha-pacnag. ONeKTPOHHbIA U MO3UTPOHHbLIN beTa-
pacrnaf. amMmMa-usnyyeHue. OHEPrus CBA3M HYKIOHOB B sfpe.
AnepHoble cunbl. JedekT maccol aapa.

TeopeTuyeckoe 3aHATMe. FAfepHble peakuun. IHePreTUYHecKui
BbIXOZ SlePHbIX peakumMin. ICKycCTBEHHas pagvioaKTUBHOCTb.
FaepHble peakummn. AnepHas aHepreTmka. SHEPreTUYeCKuin BbIXOS,
AAepPHbIX peakuymnid. VIcKycCcTBeHHas pagmoaKTUBHOCTb.

TeopeTuueckoe 3aHaTMe. [leneHne TKenbiX fAgep. LlenHas
AAepHas peakuus. Ynpasnsemas LUenHas peakuus. FAOepHbIi
peakTop. TepMOsAAepHbIA CUHTE3

[eneHve n cuHTe3 sgep. AAepHblil peakTop. TepMOsSAEpHbIi
cuHTe3. [lpobnembl WM MNEPCreKTMBbl  SALEPHOW  SHEPreTUKK.
3KONOrnyecKne acnekTbl SAEPHOW 3HepreTUkn. TepmosiaepHbIi
CUHTE3. SHEepPrunsa 3se3g.

Pasgen 8. 9nemMeHTbl aCTPOHOMMUM U aCTPOPU3NKU

Tema 8.1.
SNeMeHTHbl
acTPOHOMMU
acTpotn3nKm

Teopetuyeckoe 3aHaTue. CTpoeHne COMHEYHOW CUCTEMbI.
3BE3/bl, X OCHOBHbIE XapaKTEPUCTUKN.

STansl pasBuTUA aCTPOHOMUMW. MpuknagHoe 7
MMPOBO33pEHYECKOe 3HaYeHne acTpOHOMUN. Bug 38e34HOM0 Heba.
CosBe3ansa, ApKue 3Be3fbl, MNaHeTbl, WX BUAMMOE [BUKEHVE.
ConHeuHass cuctema. [lnaHeTbl 3eMHOWA rpynnbl. [MnaHeTbl-
ruraHTtbl. Masnble Tena ConHeyHow cuctembl. ConHue, doTocthepa
n armocgepa. ConHeyHas aKTUMBHOCTb. WACTOYHMK 3HEprum
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MP64, MP68, MPy2, MPy4, MPy5,
MPy9

OK 05, N1P8, N1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP63, MP65, MNPy3

OK 05, J1P8, N1P16, /1P26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNP63,
MPy5, MPy9

OK 05, OK 07, J1P8, J1P16, J1IP26,
NP30, JIP33, MP§, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
P68, MNPe69, MNpPy1, NPytO

OK 02, OK 03, OK 05, /IP26,
NP34, MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, MP6Y,
MP610, MPy1, MPy6, MPy11,
MPy12



ConHua w 3Be3q. 3Be3fbl, WX OCHOBHble XapaKTEPUCTUKMW.
[narpamma «CrnekTpasibHbliA  KfacC - CBETMMOCTb». 3Be3fbl
rNaBHOW  MocnefoBaTeNlbHOCTW.  3aBUCMMOCTb — «Macca -
CBETUMOCTb» [N 3Be3[  [N1aBHOW  MOC/ef0BaTe/lbHOCTH.
BHyTpeHHee cTpoeHue 3Be3a. COBpPeMEeHHble MpeAcTaBleHNs O
nponcxoxaeHun n asonouny ConHua M 3Be3g. 3Tanbl KU3HM
3Be3[.

TeopeTuueckoe 3aHsATUe. MeyHblid MyTb — Hawa [anakTmka.
Tunbl ranaktMk. Paguoranaktukm U KsBasapbl. BceneHHas.
PacLumpeHue BceneHHoi.

MneuHblid MyTb - Hawa [anaktuka. CnvpanbHas CTPYyKTypa
["anakTuku, pacnpegeneHve 3eesf, rasa v noiin. [lonoxeHve u
aBkeHve ConHua B [anaktuke. Tunbl ranaktuk. llnockas u

OK 02, OK 05, J1IP26, /1P34,
MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,

chepmyeckas noacuctembl [anaktuku  Paguoranaktmkm u 2 o MP57, TP61, MP63, MP69,
KBasapbl. YepHble [Ablpbl B A4pax ranaktuk. BceneHHas. MP610, MPy1, MPy6, MPy11,
PacwmpeHne BceneHHON. 3akoH Xab6na. PasberaHve ranakTuik. MPy12
Teopua Bonblioro B3pbiBa. PefikToBOe M3nyyeHve. MaclutabHas
CTPYKTypa BceneHHoli. MeTaranaktuka. HepelueHHble Npobnemsl
acTpoHOMUN
Na6opatopHoe 3aHATue. HabnogeHNS HEBOOPY)XXEHHbIM [/1a30M OK 02, OK 04, /1P14, NP23,
C UCMOMb30BaHMEM KOMMbIOTEPHLIX MPUIOXKEHUA OCHOBHbIX NnP24, NP25, MP1, MP2, MP3,
co3Be3amin CeBepHOro nosyLiapms 1 apKux 3eesg, 5 L MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP69, MP610, MPy1, MPy7,
MPy12
Pa6oTa Hag MHAMBUAYa/IbHBIM MPOEKTOM 32 —
MpomexxyToyHasa atrtecTaums (3K3aMeH) 6 —
Bcero: 198 55
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3. YCNoBA PEAJTTNSALUNU MPOIPAMMBI YHEBHOI O NMPEAMETA

3.1. MaTepuasibHO-TEXHNYECKOe 0becreveHme

[ns ocBoeHusi nporpammbl yyebHoro npegmera OOlly.11 Pusnka B
OBINOY «K3MT» nmeetcs y4eOHbI KabHeT «Pur3mkKa.

[MomeLleHNe KabuHeTa OCHALLEHO TMUMOBbLIM 060PYyAOBaHMEM, B TOM YKC/e
crneyuanuM3vpoBaHHOW  y4yebHOM  Mebenblo M cpefcTBaMy  00Yy4eHws,
HEOOXOAMMBbIMA AN BbINONHEHUA  TPeOOBaHWA K YPOBHKO  MOATOTOBKM
06yyaroLmxcs.

OcHatleHve y4ebHOro kabumHera:

- MocafoyHble MecTa Mo KOIMYECTBY 00yYatoLLMXCS;
- pabouee MeCTO npenojasaTens;

- 3afaHnsa 4na KOHTPOJIbHbIX paboT;

- NpPOecCUOHaIbHO-OPUEHTUPOBAHHbIE 3afaHNS;
- 3K3aMeHaUMWOHHble MaTepuabl.

TexHU4YecKne cpeacTBa 00yuUeHNs:

- MEPCOHa/IbHbIA  KOMMbOTEP  C  NINUEH3MOHHLIM  NPOrpPaMMHbIM
obecrneyeHnem;

- MPOEKTOP C 3KPaHOM.

3asbl:

BubnmnoTeka, UATasbHbIN 3a C BbIXOAOM B CETb MIHTEPHET.

3.2. VHthopmaLMoHHOe obecrneyeHre peanm3aunmn NporpaMvbl

[Ona peanusaunn nporpammbl B 6MbnnoteyHom toHae OBIMNOY «KOMT»
MMEIKOTCA MeyaTHble W 3NEeKTPOHHble 06pa3oBaTefibHble W MH(OPMALMOHHbIE
pecypcbl Ana 1CMosib30BaHUS B 06pa3oBaTe/lbHOM NpoLiecce.

3.2.1. OCHOBHbIe NCTOYHUNKMN

1 Mskuwes IN.A. dusmka 10 Knacc: y4yebHUK A1 06L1e06pa3oBar.
OpraHunzaunia : 6a30BbIv U YrnyoneHHblin yposHN / I.A. Msakuwes, b.b. byxosLes,
B.M. YapyruH; nog. Pen. H.A. TlapgeHTbeBoil. - 9-e wm3g.,, cTep. - M.
MpocBelleHne, 2022. - 432 c.

2. Mskuwes N.A. ®du3mka 11 Knacc: yy4yeOHMK A8 006Lleo6pa3oBar.
OpraHunzauuia : 6a30Bbl U YriyoneHHbln yposHu / I'.A. Msakuwes, b.b. byxosLes,
B.M. YapyruH; nog. Pea. H.A. TMapdeHTbeBon. - 10-e m3g., crep. - M.
MpocBelleHne, 2022. - 432 c.
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3.2.2. lonofiHUTENbHbIE NCTOYHUKWN

1. Al3eHUOH, A.E. ®dusmka: Yy4yebHMK W NPaKTUKYM [N CPeaHero
npoeccnoHasbHoro obpasosaHus / A. E. AinzeHUOH. — Mocksa : /134aTensCcTBo
FOpaiiT, 2025.— 380 ¢.— (lMpodeccnoHansHoe ob6paszoBaHue).— ISBN 978-5-
534-18089-3. — TeKCT : aNeKTPOHHbIN // Obpa3oBaTenbHad nnatgopma HOpaiT
[canT]. — URL.: https://urait.ru/bcode/561905

2. Eopnay, B. B. MeTtobl pelleHns (QU3NYecKMX 3afad: Y4yeOHUK Ons
cpefHero npodeccnoHanbHOro obpasosaHus / B. B. Eopnay. — 3-e un3g., nepepad.
nm pgon.—  Mockea: W3pgatensctBo  KOpant, 2025.— 333 c.—
(MpodheccmoHanbHoe o6pa3oBaHne).— ISBN 978-5-534-17850-0. — TekcT :
ANeKTPOHHbIN /[  Ob6pasoBaTenbHad  nnatopma  HOpant  [cant]. —
URL: https://urait.ru/bcode/533847

3.2.3. IHTepHeT-pecypchl

1 PoccuicKas 3MeKTPOHHas WwKona [3nekTpoHHbIA  pecypc] URL:
https://resh.edu.ru/

2. VIHoypok [AnekTpoHHsbIin pecypc] URL: https://infourok.ru/

3. Pewy EES [OnekTpoHHbIN pecypc] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHUNA YUEBEHOI O

NMPEOMETA
KOHTPOMb M OLEHKa pe3y/fbTaTOB OCBOEHMS YyuyebHOro npeameTa
PaCKpPbIBAOTCA  uYepe3  AUCLIMN/IMHAPHbIE  pe3y/nbTaTbl, HanpasfieHHble  Ha

(hopmMMpoBaHMe OOLUMX M MPOMECCMOHANbHBIX KOMMETeHUWUI A NO pasgenam U
TeMaM cofiepXKaHus y4e6HOro Matepuana.

O6uwasa /
Tunbl OUEHOYHBIX
npocgeccnoHanbHas Pasgen / Tema N
MeponpuaTnn
KOMMNeTeHUNA
OK 01. Bblbupatb cnocobbl Pasgen 3, Tema 3.2, TecTupoBaHue

peLueHns 3afja4y Tema 3.3. YCTHbIN onpoc
NpoheccMoHasbHOM PU3NYECKNIA QUKTaHT
[leaTeNIbHOCTU MpeacTaBneHve  pe3ynbTaToB

NPUMEHNTENBHO K Pa3/INYHbIM
KOHTEKCTaMm

nabopaTopHbIX paboT
KoHTposbHasa pabota

Pasgen 4, Tema 4.1.,
Tema 4.2., Tema 4.3.

TecTnpoBaHue

YCTHbIN onpoc
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT
MpencraBneHne  pesynbTaToB
npakTU4ecknx pabot
KoHTponbHas pabota

YCTHbIN onpoc
MpenctaBneHne  pesynbLTaTtoB
nabopaTtopHbIX paboT
lNpencTtaBneHne pesynbTaToB
NpaKTUYecknx paboT
KoHTponbHas pabota

YCTHBbIiA onpoc

KoHTposibHas pabota

Pasgen 5, Tema 5.2.

Pasgen 7, Tema 7.1.

OK 02. Mcnonb3oBaTe Pasgen 2, Tema 2.2, YCTHbIN onpoc

COBpEMEeHHbIe cpeactea Tema 2.3 PU3NYECKNIA AUKTAHT

Mouncka, aHanusa n MMpeacTaBneHve  pesynbTaToB
NHTepnpeTauun NpPaKTUYecKnx pabot
NH(opmaLmK, n KoHTponbHas paboTa
NH(OpPMaLNOHHbIe Pasgen 4, Tema 4.2., KoHTponbHas paboTa

TEXHOMIOTUW ANA BbINOMHEHNA Tema 4.3.
3ajau NpoheccroHaIbHOIA
LeaTenbHOCTU

MMpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
MpencraBneHe  pesy/bTaToB
npakTU4ecknx pabot
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHasa pabota
MpencraBneHne  pesy/bTaToB

Pasgen 5, Tema 5.2.
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OK 03. T[lnaHupoBaTb W
peann3oBbIBaTb COOCTBEHHOE
npoeccuoHaIbHoe 7
JINYHOCTHOE pasBuTue,
NpeAnpUHNMATENbCKYHO

[eATeNbHOCTb B
npoeccMoHanbHOM  ciepe,
MCMONb30BaTb  3HaHMA MO
npaBoBOM W (PMHAHCOBOWA
rPaMOTHOCTM B Pas/IMuHbIX
XKM3HEHHBIX CUTyaLmMax

OK 04. hheKTUBHO
B3aMMOAECTBOBATb n
paboTatb B KO//MEKTMBE W
KomaHze

OK 05. OcyLuecTBnATh
YCTHYHO U MUCbMEHHYIO
KOMMYHMKaLMo Ha
rocyapCTBEHHOM Si3bIKe
Poccuiickoin denepauum ¢
YYETOM 0COBEHHOCTEN

Pasgen 8, Tema 8.1.

Pasgen 1, Tema 1.1.

Pasgen 4, Tema 4.2.

Pasgen 5, Tema 5.2.

Pasgen 8, Tema 8.1.

lMoBTOpeHME Kypca (U3NKK
OCHOBHOW LLKONbI

Pasgen 3, Tema 3.1,

Tema 3.2, Tema 3.3

Pasnen 4, Tema 4.1,
Tema 4.2., Tema 4.3.

Pasgen 5, Tema 5.1,
Tema 5.2., Tema 5.3.

Pasgen 8, Tema 8.1.

Pasgen 1, Tema 11
Pasgen 2, Tema 2.1,
Tema 2.2, Tema 2.3
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npaKTU4ecknx pabot
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta

YCTHbIA onpoc

KoHTponbHas pabota
MMpenctaBneHne pesynbLTaToB
nabopaTopHbIX paboT
MNpeacTaBneHne pesynbTaToB
npaKTU4ecknx padot
MNpeacTaBneHne pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTta
BX0fHOW KOHTPO/b

TecTupoBaHue
lNpeacTaBneHne pesynbTaToB
nabopaTopHbIX paboT
lNpencTtaBneHne pesynbTaToB

MpaKTU4YecKnx padot
KoHTposbHas paboTa

lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
MpeacTaBneHne  pesynbTaToB

MPaKTUYeCKNX paboT
KoHTponbHas paboTa
YCTHbI onpoc

MNpenctaBneHne  pesynbTaToB
nabopaTopHbIX paboT
lNpencTtaBneHne pesynbTaToB

MpaKkTU4ecKnx padbot
KoHTponbHas paboTa

YCTHbIV onpoc

PU3NYECKNIA AUKTAHT
MpeacTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT

YCTHbIn onpoc

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
KoHTponbHas paboTa
lNpencTaBneHne  pesynbTaToB
NpaKkTUYecKnx paboT



couuanbHOro v KynbTypHOrO
KOHTEKCTa

OK 07. CopgelicTBoBaTb
COXPaHEHWNIO  OKpY>KaroLLei
cpeabl, pecypcocbepexeHuto,

MPUMEHATL 3HaHuA 06
N3MEHEHUN KN1Mara,
NPUHLMNbI 6epexxnmBeoro

Nnpou3BoACTBa,  3((EKTUBHO
[eiicTBOBaTb B Upe3BblyaliHbIX

CUTYyaumsx

MK 12 MpoBoanTb
[AMNarHoCTUKyY, O6Hapy>XmBaTb
HencnpasHYyo paboty
XOMTIOANNBHOIO
obopyoBaHus,  MPUHUMATb

Mepbl AN YCTPaHeHUs W
npeaynpeXxaeHns 0TKa3oB U

aBapuii

MK 3.3. [MpoBoguTh
ncnblTaHWS HOBOrO
060pyaoBaHuns,
OpraHn30BbIBaTb  PacyeTHO-
3KCMNEPUMEHTASTbHYHO

Pasgen 3, Tema 3.1,
Tema 3.2, Tema 3.3.

Pasgen 4, Tema 4.1,
Tema 4.3.

Pasgen 5, Tema 5.1,
Tema 5.3.

Pasgen 6, Tema 6.1.

Paspen 7, Tema 7.1,
Tema 7.2., Tema 7.3.
Pasgen 8, Tema 8.1.

Pasgen 4, Tema 4.2.

Pasgen 7, Tema 7.3.

Pasgen 4, Tema 4.2.,
Tema 4.3.

Pasgen 5, Tema 5.2

Pasgen 4, Tema 4.2.,
Tema 4.3.
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YCTHBbIiA onpoc

PU3NYECKNIA AUKTAHT
KoHTponbHas paboTta
MMpencTaBneHve pesynbLTaToB
nabopaTopHbIX paboT
MpencraBneHne  pesy/bTaToB
npaKTUyeckmnx pabor
KoHTponbHas paboTa

YCTHbIn onpoc

PU3NYECKNIA ANKTAHT
MMpenctasneHne  pesynbTaToB
nabopartopHbIX paboT
lNpencTaBneHne pesynbTaToB
NpaKTUYecknx paboT
KoHTponbHas paboTa

YCTHbIn onpoc

PU3NYECKNIA ANKTAHT

YCTHbI onpoc

KoHTponbHas paboTta

YCTHbIN onpoc

PU3NYECKNIA AUKTAHT
lNpencTtaBneHne pesynbTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
MNpeacTaBneHne pesynbTaToB
nabopaTtopHbIX paboT
MpeactaBneHne  pesynbTaToB
npakTU4ecknx pabot
KoHTponbHas paboTa

YCTHbIn onpoc

KoHTponbHasa paboTa

YCTHbIN onpoc
MNpencTasneHve pesynbLTaToB
nabopaTtopHbIX paboT
lNpencTaBneHne pesynbTaToB
npakTU4yeckmnx pabot

YCTHbIA onpoc
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
lNpencTaBneHne pesynbTaToB
npakTUyeckmnx pabot



[eATenbHOCTb B xopge Pasgen 5, Tema 5.2
paspaboTKu HOBbIX

TEXHO/OrMNiA 7

TEXHOMOrMYeCKMX MpoLLeccoB

npv NPOV3BOACTBE X0104a

Tunosble 3agaHUA  AN1A  OLEHKW
(TEKYLLNIA KOHTPO/Ib)

Twunosble 3afaHNA YCTHOrO ornpoca

1. OnuwwnTe ABNEHNKE ...

YCTHbIA onpoc
MNpenctasneHne  pesynbLTaToB
nabopaTopHbIX paboT
lNpencTaBneHne pesynbTaToB
npakTUyeckmnx pabot

OCBOEHMSI y4yeGHOro MpeaMeTa

2. CthopmynmpyiiTe onpegeneHne NoHATUSA...

. ChopmynmpyiTe 3aKOH...
. MpoaHanunanpyiTe CBOMNCTBA...

. B Kakux eguHmnuax namepseTtcs d)I/I3I/ILIECKaF| BEMNYNHA...

. B Kakux npubopax nnm ycTporncTeax MOXKHO Habnoaats...
. PacnosHaiTte ¢unsmnyeckme aeieHnsa (nMpoLeccel)...

3
4
5
6. ONMLLUTE ONbIT... U CAeNainTe BbIBOAbI
7
8
9

. OnuwnTe rpaHunLbl NPUMEHEHNSE MOAENN. ..
10. CdhopmynupyinTe npasuna 6e30MacHOCTU UCMO/b30BaHNA...

TwvnoBble 3ajaHnA q3|/I3I/ILIECKOFO ONKTaHTa

1. 3anuwunte opmyny...
2. EAvHMUa n3mepeHus...

3. MpogomknTb npeanoxeHne (Hanpumep, Npu YBENMUYEHUW HaMpsdKeHUS

Ha KOHLax y4yacTKa Lenu, cusa TOKa...)

4. N306pa3uTe 0603HaYeHVEe NPUMOopa Ha CXxemax

5. 3anuwimnTe 3aKO0H...
6. Kak BblYNCNTD...

TvNoBOe TECTOBOE 3aJaHue

1 TecToBble 3afaHNs OTKPbLITOrO TUMa:
- [OMNOJHEHWS;

- CBOGOJHOr0 N3MOXEHWS.

2 TecToBble 3afjaHNs 3aKPbITOro TMNa:
- a/IbTEPHATMBHbIX OTBETOB

- MHOXXeCTBEHHOr0 BbI6OPA;

- BOCCTaHOB/IEHUSI COOTBETCTBUS;

- BOCCTaHOBJIEHMNE MOCIEQO0BATE/IBHOCTN.
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JlabopaTopHas pa6ota Ne 1

ccnepoBaHme M30XOPHOro npolecca B rase

3afaHue.

MpoBepUTb Ha OMbITeé MOCTOSAHCTBO OTHOLLEHMSI [aBNeHWUs rasa K ero

TemnepaType (3akoH Llapns) u paccunTtatb abCONOTHYHO W OTHOCUTESIbHYHO
MOrpPeLLHOCTW.

JlabopaTopHas paboTta Ne 2

OnpefeneHre Maccbl BO3ayxa B KacCHOM KOMHaTe Ha OCHOBE M3MEepPeHUl
06beMa KOMHaTbl, aBIEHNS U TeMMepaTypbl BO3AyXa B HElA.

3ajaHue.

3mepuTb 06bEM K/AaCCHOM KOMHaTbl, AaBneHMe u Temnepatypy. [lo
pe3ynbTaTaM U3MEPEHNIA BbIYUCINTL MAcCy BO3AyXa.

JlabopaTopHasi pabota Ne 3

OnpepgeneHve 0THOCUTENBHON BNAXKHOCTW BO3AyXa

3afjaHue.

OnpefennTb OTHOCUTENbHYH BNaXKHOCTb BO3AyXa C MOMOLLBHO TMIPOMETPa
MCUXPOMETPUYECKOTO W M3YUUTb MPUHUMN  OEACTBUS  KOHAEHCALMOHHOrO
rMrpomeTpa.

JTabopaTtopHasi pabota Ne 4

O3HaKOM/eHWE C 31EKTPON3IMEPUTENbHLIMY NPrbopamu

3ajaHue.

3yunTb YCTPOMCTBO M MNPUHLMN AEACTBUA aMrepmeTpa 1 BONbTMETPA.

OnpenennTb LUeHy aeneHns npuéopa.

OnpeaennTb abCoOMOTHYH M OTHOCUTE/bHYH NOrPELLIHOCTX NPUG0POB.

JTabopaTopHas pabota Ne 5

ccnepoBaHve BOMbT-aMMEPHON XapaKTePUCTMKM NPOBOAHMKA

3ajaHue.

CobpaTb Lienb Mo CXeEME.

CHATb NOKa3aHWsi NpM60opOoB.

Mo pe3ynbTaTam NOCTPOUTb BOMbT-aMMEPHYHO XapaKTEPUCTUKY.

JlabopaTopHasa pabota Ne 6

NccnepoBaHne — nocnefoBaTeNibHOr0O M NapaifenlbHoro  CoeAUHEHNs
NPOBOAHMKOB

3ajaHue.

[MpOoBEPUTb OCHOBHbIE COOTHOLLUEHMSI MEXAY 3MEKTPUUECKUMU BENNYNHAMM
npu NocneaoBaTe/lbHOM COeAMHEHNM NPOBOAHNKOB.

[MpoBEPUTb OCHOBHbIE COOTHOLLEHUS MEXAY 3MEKTPUUECKUMU BENNYNHAMM
npy napannensHOM COeANHEHUN NPOBOAHMKOB.

JTabopaTtopHasi pabota Ne 7
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3mepeHne 3NeKTPOABMXKYLLENA CUMbl UCTOUYHMKA TOKA U €ro BHYTPEHHEro
CONPOTUB/EHNS

3ajaHue.

N3mepeHne 3C v BHYTPEHHErO CONPOTMBEHNS MCTOMHUKA TOKa.

JlabopaTopHas paboTta Ne 8

ccnepoBaHme SABNEHNS 3NEKTPOMArHUTHOW MHAYKLMN

3ajaHue.

HabnoeHne ABNeHNs 3n1eKTPOMarHUTHON NHAYKLNW.

JTabopaTtopHasi paboTta Ne 9

ccnepoBaHme 3aBUCUMOCTM Nepuoaa MasbiX KonebaHuid rpysa Ha HATKU OT
O/INHbI HATY

3ajaHue.

BbISICHUTb, KaK 3aBUCAT Nepuoj 1 YactoTa cBOOOAHbIX KONebaHUiA HUTSHOMO
MasTHMKA OT ero A/IMHbI.

JlabopaTopHas pabota Ne 10

OnpefeneHne KoaguumeHTa TpaHchopmaumm

3afaHue.

N3yunTb YCTPOICTBO TpaHcopmaTopa M OnpeaennTb ero KoapguuueHT
TpaHcpopMaLuun.

JlabopaTopHas pa6oTta Ne 11

iccnefoBaHve CBOMCTB M300PaXXeHUI B NINH3aAX

3ajaHue.

HabntogeHve n306paKeHnA B TOHKOI INH3E.

JlabopaTopHasi pabota Ne 12

OnpefeneHue nokasarens npenomeHns cTekna

3ajaHue.

OnpenennTb NokasaTeNb NPeNOMIEHNS CTEKNAHHOW NIACTUHbI.

JlabopaTopHas pabota Ne 13

OnpefeneHve [ANMHbI CBETOBOM BO/MHbI C MOMOLLLI  ANGPAKLMOHHOW
PELLETKN

3ajaHue.

C nomMouwpi AMGPAKLMOHHON pewweTKn OnpeaennTb [AANHY CBETOBOM
BO/Hbl.

JTabopaTtopHasi pabota Ne 14

HabnogeHns HeBOOPYXKEHHbIM [1a30M C MCMO/b30BAHWEM KOMMbHOTEPHbIX
MPUNOXKEHNIA OCHOBHbIX C03Be3auii CeBEPHOro NonyLIapus 1 ApKMUX 38e3[

3afaHue.

Habntogate OCHOBHble co3Be3ans CeBepHOro nosnyLlapus U Spkue 3se3fbl C
MOMOLLIbKO KOMMNbKOTEPHBIX MPUNOXKEHWIA
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MpakTnyeckas pabota Ne 1

PelwleHwne 3agay no teme «KnHematuka»

3afaHue.

1) NpUMeHATbL  (hopMy/ibl  CKOPOCTU  MPU  PaBHOMEPHOM  ABVKEHWN,
YCKOPEHNA W YpaBHEHWUA [OBWXEHWS NpU Pas/iMyHbIX BUAaxX ABUMXKEHUS npu
peLleHnn 3aaau;

2) No rpadmkam CKOpPOCTK Tes ONpeaensTh UX YCKOPEHME,

3) NPUMEHATL (POPMY/Ibl LLEHTPOCTPEMUTENBHOIO YCKOPEHUS, CBA3bIBAIOLLE
NMHENHYO W YT/I0OBYHO CKOPOCTW.

MpakTnyeckas paboTta No 2

[MpMeHeHNe 3aKOHOB HbHOTOHA NpK peLleHnn 3adad

3ajaHue.

[MpMeHATL 3aKOHbI HbHOTOHa, 3aKOH [MyKa, 3aKOH BCEMUPHOI0 TATOTEHMA U
(hopMy/ibl CUNbI TAXKECTU U CUNbI TPEHUSA MPU PeLLeHn 3aau.

MNpakTnyeckasi pabota Ne 3

ccnepoBaHve aBUKeHMS BpycKa Mo HaK/IOHHOW MIOCKOCTU NoJ, AeNCTBUEM
HECKOJIbKUX CUJ

3afaHue.

ccneposatb [BudKeHMe Bpycka Nno HaK/OHHOM MOCKOCTU MOf AeCTBUEM
HECKO/IbKUX CWU/T U PelnTb 3ajayvM Mnpu  OBMKEHUW €ro paBHOMEPHO U
PaBHOYCKOPEHO.

MNpakTnyeckas pabota Ne 4

[MpMMeHeHne 3aKOHOB COXpPaHeHUs UMMysbca U 3HEepPrun npu peLleHumn
3ajau

3afaHue.

[MpMMEHATL 3aKOHbI COXPaHEHNA UMY bCa U 3HEPTUN NPU PeLLeHN 3aaad.

MNpakTnyeckasa paboTta Ne 5

PeLueHue 3agay no teme «MonekynapHas Qusnka»

3ajaHue.

MpuMeHATb ypaBHEHMe MeHaeneeBa-KnanenpoHa 1 rasoBble 3aKOHbI Mpu
peLLeHnm 3aau.

CTpouTb rpagmKm N30onpoL,eccos.

MNpakTnyeckasa pabota Ne 6

PelleHne 3a7a4 No TeMe «INEKTPOCTATUKA»

3ajaHue.

PellaTtb 3334 Ha NpuMeHeHWe 3akoHa KysoHa.

Pewatb 3agayun, ucnonb3yd (opmynbl 3/1eKTPOEMKOCTM KOHZEeHcaTopa,
eMKOCTW MJIOCKOro KoHAeHcaTopa, Ha CMeLlaHHOe COeAUHEHME KOHEHCATOPOB.

MpakTnyeckas pabota Ne 7
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PelueHue 3a4a4 No TemMe «3aKOHbl MOCTOSAHHOMO 3/IEKTPUYECKOr0 TOKa»

3ajaHue.

MprMeHATb 3aKOoHbI OMa Npu peLLeHnn 3adad.

[MpMMeHATL 3aKOHbI MapaneflbHOro W Moc/efoBaTe/lbHOro CoeAvHEHUA
MPOBOAHMKOB NPV PELLEHN 3a4aq.

MNpakTnyeckasa paboTta Ne 8

PeLLeHVe 3a1a4 C NpMMeHeHneM 3akoHOB Kupxroma

3ajaHue.

ccnenosatb LienM C HECKOMIbKMMW MCTOYHMKAMKM TOKAa, COCTaBUTb ANA HUX
CUCTEMbI ypaBHEHWI MO 3aKoHam KnpXxroda v peLumnTsb KX.

MNpakTnyeckasi pabota Ne 9

PelueHne 3ada4y No TeMe «3aKOH 3/1IEKTPOMArHUTHON MHAYKUUN U SBIEHME
CaMOVHAYKLNN»

3ajaHue.

[MPUMEHSTL 3aKOH 3MEKTPOMArHUTHOM WHAYKUMW, (DOpMY/y MarHUTHOro
MOTOKA. 3aKOH CaMOMHAYKLUMN NPU peLLeHnn 3adad.

MNpakTnyeckast pabota Ne 10

PelLeHmMe 3aa4 No TemMe «INEKTPOMarHUTHbIE KOniebaHMs 1 BOMHbI»

3ajaHue.

MpuMeHATL ¢opmyny TomcoHa, opMyny LANMHbI BOSIHbI MPU PeLLeHnn
3ajad.

PaccuntbiBaTb  LENW  MEPeMEeHHOro TOKa, CoAep)kawime  akTUBHOe
COMPOTMB/IEHNE, PEAKTUBHOE COMPOTUBIIEHME.

KoHTponbHas paboTta Ne 1

1. Hatn paccTtosiHue, UM YCKOpeHue, UNn BPems MNpu ABUXKEHMM Tena C
YCKOPEHUEM.

2. PelwmnTb 3afayy C WCMNOMb30BaHMEM BTOPOrO0 W TPeTbero 3akOoHOB
HbloTOHa.

3. PelumnTb 3a4a4y € MCMOJIb30BaHWEM 3aKOHA COXPaHEHMUA MMMy bCa.

4. PelwunTb 3aga4y C UCNONb30BaHEM ypaBHeHUs MeHeneeBa-KnaneipoHa.

5. PewnTb 3agayvy, Ucnosb3ya hopMy/y ra3oBoro 3akoHa.

6. PewunTb 3agavy, ucnonb3ya gopmyny Kri tennosoro gsurarens.

/. PelWwnTb 3aiauy C UCMNO/Ib30BaHWEM MEPBON0 3aKOHa TEPMOAVNHAMUKNA.

KoHTponbHasa pabota Ne 2
1 PewnTb 3aa4y C UCNO/b30BaHMEM (DOPMY/bl COMPOTUBIIEHNA.
2. Peluntb 3afa4vy Ha 3akoH OMa A1 NOMHON Lenu.
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3. PelwnTb 3agady Ha Ucnonb3oBaHmMe 3akoHa KysoHa.

4. PewunTb 3aga4y, UCnonb3ysa GopmMyny eMKOCTM MI0CKOro KOHAeHcaTopa.

5. PewnTb 3agavy, ucnonb3ya 3akoH Oma 4ns ydacTtka uenu U opmyribl
COMNPOTUB/EHUA.

6. HaTn 06LLYy0 eMKOCTb CMELLAHHOMO COeIMHEHUSI KOHAEHCATOPOB.

7. Haintn o6Luee conpoTuBeHe CMELLAHHOIO CoeiHEHUS PE3UCTOPOB.

KoHTponbHas paboTa Ne 3
1 PewwnTb 3a4avy ¢ NpyMeHeHMEM 3aKoHa Amnepa

2. PelunTb 3agady ¢ npumMeHeHeM hopMy bl Cnbl JTopeHLa.
3. PelunTb 3aaa4y ¢ NPUMEHEHVEM 3aKOHA 3/1eKTPOMarHUTHOM NHAYKLWMN.

4, PelumTb 3agadyy C UCNONMb30BaHWEM (OPMY/bl  €MKOCTHOTrO  (Mnw

NHLYKTUBHOI0) CONPOTUB/IEHMS.
5. Pewntb 3agavy, wucnonb3yd qopmyny ToMcoHa W opmyny O/IUHBI

BOJMHB!.
6. PeLunTb 3afa4y Ha NPMMEHEHNE 3aKOHa NPenoMIeHns CBeTa.
7. PewunTb 3apa4y ¢ NpuMeHeHneM (hopMy bl MOTHOTO OTPaXKEHMUS.

8. PelunTb 3agady ¢ NpuMeHeHneM (hopMy bl TOHKOW NINH3bI.
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5. OL|EHOYHbIE MATEPUAJIbI 419 MPOMEXXYTOYHOW
ATTECTAUNN INO YHEBHOMY MNMPEAMETY

[MpeamMeTOM OLEHKM ABAAIOTCA YMeHMs U 3HaHudA. [1pomexxyToyHas
arTectaums no y4ye6Homy npeamety OOIlly.11 dusmka npoBoauTcs B (hopme
9K3ameHa B KOHL|e BTOPOro ceMecTpa.

CofepXaHve  3K3aMeHaUMOHHbIX  3afaHWin  OXBaTblBAET  OCHOBHbIE
ANOAKTUYECKME eAMHULbI, W3Y4YeHHble CTyAeHTaMn B COOTBETCTBMM C pabouel
nporpammoi no yyedHomy npegmety OOIMy.11 dusmka.

O61bem 3afjaHNin paccyMTaH Ha BbIMO/IHEHNE UX B TedeHe 60 MUHYT.

AK3aMeHaUMOHHbIA BUIET COCTOUT U3 TPEX 3a4aHniA.

3agaHne Ne 1 B Owunete 6OyaeT 12 TecToBbIX BOMNPOCOB. Kaxabli
MpaBW/bHbIA OTBET OLeHMBaeTcs B 1 6an.

[MpuMepHble TeCTOBbIe 334aHKA.

1 Hwke npefcTasneHbl rpaukym  3aBUCUMOCTM  OT  BPEMEHU  BENYUH,
XapaKTepu3yrLmMx MexaHuyeckoe fsukeHue. Kakon (kakue) rpagmk (rpagmkm)
OTHOCUTCA K paBHOMEPHOMY MPSAMOSIMHEHOMY [ABVXXEHUIO?

2. KaTtep, Tporascb C MecTa, 3a 5 ¢ HabupaeT ckopocTb 20 Mm/c. C Kakum
YCKOPEeHneMm ABUXeTcs Katep?
3. K Teny npunoxeHol ABe CUMbI: H, F2=2 H. HainTn moaynb yCKOpeHus.
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4, JlyHa n 3emna B3aMMOLENCTBYIOT TpaBUTaLMOHHBIMW cuiamn. KakoBso
COOTHOLLEeHWEe Mexay mogynamun cun Fi gericteua 3emnv Ha JIyHy n F2 geincteus
JlyHbI Ha 3emnio?

5. Yemy paBeH MMMNYbC Tena Maccom 3 Kr, ABMXKYLLErocs co CKOPOCTbHO

4 m/c?

6. o pucyHKy onpefenvTte amnanTyay, Nepuog 1 4acToTy KosiebaHwil.

1. OcHoBHoe ypaBHeHe MKT
a) pV=-"RT;6) p=~T1001(y2};B) »~ - = const.

8. TepMognHaMnyecKyto Temnepatypy WaeaslbHOro OA4HOATOMHOroO rasa
MoBbiICMIM B 5 pasa npu MOCTOSAHHOM 00beMe. Kak npy 3TOM W3MeHWNach
BHYTPEHHSAA 3HEPrna rasa?

0. ICTOYHNKOM 31EKTPOCTATUYECKOr O NOMA ABNAETCA ...

a) NOCTOSIHHbIV MarHuT;

6) NPOBOAHUK C TOKOM,;

B) HEMOABVKHbIV 3MIEKTPUYECKNIA 3aps;

) ABWKYLLMIACA 3NeKTPUYECKNIA 3apas,.

10. Kak M3MeHUTCA cuna Ky/nOHOBCKOrO B3aMMOAENCTBUS [ABYX TOYEYHbIX
HenoABMXXHbIX 3apAL0B NPU YBENNYEHUN MEXAY HUMU pacCcToAHNSA B 4 pa3a?

11.  Ha puicyHKe 1306paXKeHbl IMHUN HaNPSHXKEHHOCTN 3N1eKTpMUYecKoro nons. B
KaKoW TOUKe Mons noTeHuman 6osbLue?

12. KakumMu HOCUTENAMW 3MEKTPUUECKOro 3apsfa CO34aéTcs 3MeKTPUUEeCKUin
TOK B MeTas11ax?
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13. DnekTpuyeckaa Lenb COCTOMT U3 UCTOYHMKA ToKa ¢ BMC, paBHoi 8 B, u
BHYTpPEHHUM conpoTtusneHneMm 0,5 OM. VICTOUHMK TOKa 3aMKHYT Ha BHellHee
conpotueneHne R. Cnna TokKa B Lenu paBHa 2 A.Yemy paBHO 3HaYeHWe BHELLHEro
COMPOTUBIEHNS Lenn?

14. Cwnna TOKa B 3/1eKTPUYECKOM YCTaHOBKe 2 A, a NoTpebiseMas et0 MOLLIHOCTb
0,44 kBT1. OnpefennTb HanpsXeHue CeTN, B KOTOPYHO OHa BK/IKOUYEHa.

15.  Kak M3MeHUTCHA KO/IMYeCcTBO TEN/oThl, Bblgensemoe 3a eiMHULY BPeMeHU B
NPOBOAHMKE MPWU MOCTOSAHHOM HanpsXKeHUW Ha KOHLaX MPOBOAHMKA, ec/n ero
COMPOTUB/IEHNE YBENUUYUTL B 2 pasa?

16.  [lBe namnbl COeAnHEHBI NapainenbHO. Yepes NepByo amny TEYET TOK 2 A,
yepes BTOpyto - 6 A. lNepsas namna nveeT MowHoCcTL 120 BT. KakoBa MOLLHOCTb
BTOPOW Namrbl?

17. JloKa3aTenbCTBOM pPea/lbHOCTU CYLLECTBOBAHUSA MArHUTHOrO Mons MOXKET
CNYXUTb...

a) Ha/IMune NCTOYHUKa Mons,

0) OTK/IOHEHWE 3aPSXKEHHOW YacTuLbl, ABVKYLLECA B Mofe,

B) B3aIMO/ENCTBNE 4BYX NPOBOLHUKOB C TOKOM,

I) CyLLEeCTBOBaHME 3/1IEKTPOMArHUTHbIX BOJIH.

18. Kakas 13 hopMy/1 OTHOCUTCA K 3aKOHY NPenoMIeHns CBeTa?

. 1 sina V,
a) sina 6)
My smy v2
. sin.d 1 . sina n,

, 1)
smp smy smy n2
18. YcnosMe MUHMMYMa WHTEP(EPEHLMOHHON  KapTWHbI  OMnpeaenseTcs
paBeHCTBOM:

a) dsin(p- kA, 6)Ad:2k-2,
B) Ad = (2k+1)r,  rj-— =1,
smy nj

19. a=45° wn y=30°. Onpefenutb  MoOKasaTesb
MpenoMIeEHNA BELLLeCTBa n.

20. Kak Ha3blBaeTCa fBfIeHME BbIXO4a 3/1EKTPOHOB C
MOBEPXHOCTW TBEPAbIX TeN Noj AenCcTBUeM CBeTa?
21. a - Nyyn -3To ...
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a) MOTOK 3/IEKTPOHOB, ABMXKYLLMXCS CO CKOPOCTAMMW, G/IM3KUMU K CKOPOCTM CBETE;
0) sapa aToma renus;

B) 3/IEKTPOMarHUTHbIE BOSHbI;

) NOTOK HENTPOHOB.

22. Kakos cocTaB agpa ypaHa 2, U ?

23.  UT0 Habnoganock B onbiTe ApcTena’?

24. Tlpw a-pacnage HOBOe AAPO0 CABMHYTO Ha ... KNETKY(-1) K ... Tabnmupl
MeHpeneesa.

25. YCTaHOBUTe COOTBETCTBME  MeXay  (PM3NYECKMMM  BeiMYMHaMKU U

eVHULAMW, B KOTOPbIX OHU U3MEPSAIOTCH.

®un3myeckme BeNMUNHBI EAnHMLBI n3MepeHns
(PM3NYECKNX BESTMYMH

A) ycKopeHune 1)B

B) umnynsc Tena 2) BT

B) moLHOCTb 3)H

M) cnna 4) Kr-m/c

L) HanpsbkeHne 5) m/c2

E) MarHUTHbIN NOTOK 6)B6

K Kax[goil nosvumu nepeoro cTonbua NOAGEPUTE COOTBETCTBYHOLLYIO
MO3VLMIO  BTOPOrO W 3anuuMTe B Tabnuuy BbiOpPaHHbIE  LUdPLI  1oa
COOTBETCTBYHOLMMU GYKBaMU.

A B B T o E

3afaHue Ne 2. OTBeTUTb Ha BoOMpockl. paBUILHO BbIMOSHEHHOE 3afaHue
oueHunBaetcs B 10 6annos.
[MepeyeHb BOMPOCOB:
1. OnuwunTe onbIThl Pe3epgopla No UccnefoBaHNIO CTPOEHUS aToMa.
2. B uem cyTb nnaHeTapHOM Mofenu atoma?
3. ChopmynupyinTe Tpu 3akoHa [AMHaAMUKK (3aKOHbl HbIOTOHA) WM NpuBeauTe
MPUMEpPbI X NPUMEHEHNS.
4. YTo TaKoe 3/IEKTPHUYECKINIA TOK?
5. OT Yyero 3aBUCUT COMPOTUB/IEHNE NMPOBOAHUKA?
6. UTO Takoe pa3HOCTb NOTEHLMAN0B (Hanps>KeHne)?
7. Cthopmynupyiite 3akoH Oma /19 yqacTKa Lenu 1 ans nosiHon Lenw.
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8. 3anuwmTe  3aKOHbl  TMOCTOAHHOIO  TOKa  ANnd  napajfieNlbHoro U
NnocnefoBaTe/lbHOro CoeANHEHNSA NPOBOAHNKOB.

9. OnNVWwNTEe NPUHLMN AEACTBUA N YCTPOMCTBO TpaHcgopmaTopa.

10.  [And yero npegHasHayeH TpaHcdopmartop?

11. Kak TpaHcthopmaTop 0603HavaeTcst Ha cxemax?

12, Kak paccuntatb KO3(huLMEHT TpaHcthopmMaumumn?

13.  UTO0 Takoe 3neKTpomMarHMTHasa BoHa?

14.  Tpn KaKnx ycnoBusaX BO3HUKAET 3/1IEKTPOMArH1MTHasA BOMHA?

15.  TlepeyncnuTe CBONCTBA 3N1EKTPOMArHUTHBIX BOJH.

16.  Kak paccuntartb 4JIMHY 1 Nepuog 3neKTpoMarHUTHON BOJHbI?

17.  OnuwuTe NPUHUMNLI PAANOCBA3K: MOAYNALNA U AeTEKTUPOBaHWe.

18.  I';ae NpuMeHATCA 3NeKTPOMarHUTHbIe BOSTHbI?

19.  Uro Takoe fBNeHue 3NeKTPOMarHUTHOM MHAYKLMN?

20.  Kak 370 fiBNeHne 6bI10 OTKPbLITO?

21.  CdopmynupyiTe 3aKOH 3/1eKTPOMarHUTHON NHAYKLMN.

22.  OnuwwuTe npasunno JleHua.

23. e npuMeHseTcs AB/ieHNe 31eKTPOMarHUTHOW UHAYKUUN?

24.  3anvwunTe ypaBHeHWe MeHeneesa-KnaneipoHa.

25. UYemy paBHa yHMBepcasibHaa ra3osas NOCTOAHHaA?

26.  OnuwmTe TP n3onpoLecca: N30TEPMUYECKMIA, N306aPHbIA, N30XOPHBIIA.

27.  CcopmynupyiTe rasoBble 3aKOHbl boina-MapuoTTa, Meit-J/ltoccaka, LLapns.
28.  OnuLmMTe 3TW 3aKOHbI C NMOMOLLbIO TPaUKOB.

29. OnumMTe YCTPOMCTBO KOHAeHcaTopa?

30.  [Anda yero npefHasHavyeHbl KOHAEHCATOPbI?

31. Kak 0603Ha4aeTcs KOHAeHcaTop Ha cxemax?

32. YTo Takoe eMKOCTb KOHAeHcaTopa?

33. B Kakux efivHuLax U3mMepsaeTca eMKOCTb KOHZeHcaTopa?

34. Kakue Buabl KOHEHCATOPOB Bbl 3HaeTe?

35 Kak paccumtaTb 0OLIYHO €MKOCTb TpexX KOHAEHCATOPOB COeAUHEHHbIX
napannesbHo?.

36. Kak paccuuTtaTb 00LLYHD €MKOCTb TpexX KOHAEHCAaTOpOB COeAUHEHHbIX
nocnefosartesibHO?

37. UTto Takoe aBneHne hoToadgekTa?

38.  Kakue Buabl hoTtoahgpekTa Bbl 3HaeTe?

39.  OnumTe ONbITbI MO NUCCEA0BaHUIO ABMEHNA POTO3(PdeKTa?

40.  CdopmynupyiiTe 3akoHbl CTOMETOBA MO BHELLHEMY (DOTO3(P(EKTY.

41. 3anuwute ypaBHeHWe JOWHWTeMHA A9 (oTo3PdeKkTa, B YEM €ero
(PM3NYECKINA CMbICN?

42. Y10 Takoe MarHuTHoe none?
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43. Kaknmu cBoicTBamm obnagaeT marHMTHoe rnone?

44.  YT0 TaKoe MarHMTHaa UHAyKUmA?

45. B yem nsmepseTca MarHuTHaa UHOyKumaA?

46. CdopmynupyiiTe 3aKoH Amnepa.

47.  Kak Hartu cuny JlopeHua?

48.  YT0 TaKoe 3/eKTpuyeckoe none?

49. Kakumu cBoricTBamy 06nafaeT aneKTpuyeckoe none?

50. YTo Takoe HanpsXXeHHOCTb 3IEKTPUYECKOI0 Nossa?

51. Y710 Takoe NoTeHUWan 3NeKTpnuyeckoro nona?

52. B Kakux eguHuLAx —U3MepseTca  HanpsXKeHHOCTb M MOTeHUMan
3NeKTPUYecKoro nonga?

53.  3anuwute (OpMY/Yy  CBA3LIBAIOLLYK  HANPsSXKEHHOCTb W PasHOCTb
MOTEHLANO0B.

54.  OnuwwmTe npouecc AeneHns Tskenblx agep (Ha npumepe wn U 3).

55.  YTo Takoe LenHada anepHasa peakuma?
56. TlepeuyncnnTe OCHOBHbIE COCTaBANOLLME ALEPHOIO peakTopa M onuLInTe UX
Ha3HayeHwue.
57.  Kakue peakLuMu HasbIBalOTCA TEPMOSAAEPHLIMU?
58.  Tpwn Kaknx ycnoBuAX OCYLLECTBNSETCA TepMoaaepHasa peakumna?
59. TlpuBegute nMpuvMep OCYLUECTB/IEHUS  HeynpaBsieMon  TepMOsAepHOM
peakuuu.
60. B uem npobriema co3gaHna ynpasiseMoil TepMOSAepHON peakumm?
61.  OnuwwmTe NPUHLMN AEACTBMSA MU YCTPOMUCTBO TpaHchopmMaTopa.
62. [lnda 4ero npegHasHayeH TpaHcgopmarop?
63. Kak TpaHcdopmatop 0603Ha4aeTCca Ha cxemax?
64. Kak paccuntatb KO3hpmLmMeHT TpaHchopmaunn?

3afaHue Ne 3. PewwunTb 3agayy. NpaBuibHO BbINOHEHHOE 3a/aHune
oueHunBaetcs B 10 6annos.

[MprMepHbIe 3a4aHNS:
1 Bbluncnntb  0OWYHO  EMKOCTb  Lenu,
N306paxKeHHY0 Ha pucyHke, ecim Ci = 5 nd,
Ci c2 C2=3n®, C3=2n®d, C4=3 nd

c3
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2. KakoBa MOLLHOCTb TOKa B KaXAOM K3 pe3ncTopoB? COMNpPOTMB/IEHNE KaXKAoro
pesuctopa 5 Om, K Lenu npunoxkeHo HanpsxkeHue 40 B.

3. Yemy paBHO 06LLee CONPOTUBIIEHNE YYacTKa, M300paXKEHHOr0 Ha PUCYHKE,
ecimR1=100M, R2=60M, R3=50MunR4 = 15 Om?

4. OnpefennTb MarHWUTHbIA MOTOK, NMPOHWU3bIBAOLLUNIA MIOCKYH MPSIMOYTO/bHYH
naowanKy co ctopoHamu 25 n 60 cM, ecnm MarHUTHaa MHAYKUWA BO BCEX TOUKaxX
nnowankn pasHa 1,5 TN, a BEKTOP MarHUTHOW UHOYKUMM 06pa3yeT ¢ HOpMasbio K
3TOM nnowaake yron 45°,

5. Mnowaab KaXkaor nNnacTMHbI N0CKOro KoOHAeHcaTopa paBHa 520 cm2. Ha kakom
paccTosHMM ApYyr OT Apyra Hafo pacrnonoXuTb MAaCTUHbI B BO3AyXe, UTOObI
eMKOCTb KOH/eHcaTopa Oblna paBHa 46 nd?

6. HainTn cuny Toka B CTa/lbHOM NpoBoAHWKe (p = 12 sKT'80OM- M) anuHoin 10 m

N CeYEHNEM 2 MM2, Ha KOTOPbI NOAaHo Hanps>keHne 12 mB?

7.B uenb nepemeHHOro Toka C u4actotoh 400 [U BK/IOYEHA KaTyllKa
MHAYKTUBHOCTBLIO 0,1 H. KoHAeHcaTop, Kakoi eMKOCTM HaLo BKIKOUUTL B LEMb,
4TOObI OCYLLIECTBM/ICA Pe30HAHC?

8. [lpoccenb, aKTMBHOE COMPOTMBNEHME KoToporo 12 Om, a MHAyKTMBHOCTL 0,1
'H, BKNWOYEH nop HanpskeHue 100 B npu uyactoTe Toka 50 Iy. Onpegenntb
WHOYKTUBHOE CONPOTUB/EHWE, NOMHOE COMPOTMBIIEHNE Lienn, CUY TOKa B LiENN.

9. KonebaTefibHbIA  KOHTYP M3/ly4aeT B BO3AYyXe 3/IEKTPOMArHWTHbIE BOJHbI
anvHoin 300 M. OnpeaennTb MHAYKTUBHOCTL KONebaTenbHOro KOHTypa, ec/v ero
3NEeKTPOEMKOCTb paBHa 5 MKD.

10. Kakylo MaKCUMa/lbHYH) KUHETUYECKYH) 3HEPTU0 WMEIOT  3/1EKTPOHBI,
BblpBaHHble M3 OKcuga 6apus, npu 06nyyeHWM cBeToMm C 4actoton 1056 Iy?
PaboTa BbIX0/a 3N1eKTPOHOB okcupa 6apusa pasHa 0,16 -10~B k.
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