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1. OBLUAA XAPAKTEPUCTUKA PABOYEN NMPOrPAMMbI
YYEBHOI O NMPEAMETA

1.1. Mecto Yy4yebHOro npeameTra B  CTPYKTYpe  OCHOBHOW
npodgeccruoHanbHO 06pa3oBaTe/IbHOW NPOrpaMmbl

YuebHblii  npeameT  «®du3nKa»  SBNSETCA  0053aTeNIbHOW  YacTbto
006LLLe06pa3oBaTebHOM NOAroTOBKM OCHOBHOW npodeccroHasibHOW
06pa3oBaTe/lbHOM NporpaMmbl - MPOrpaMMbl MOArOTOBKM KBa/IMPULMPOBaHHbIX
pabounx ©  cayxawmx no npodgeccun  15.01.38  Onepartop-Hanagumk
MeTan1006pabaTbiBatoLLMX CTaHKOB.

1.2. Llenn n nnaHnpyemble pe3ynbTaTbl OCBOEHUS YUYeOHOro npeameTta

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTa

CofepxaHve nporpaMmbl y4yebHoro npegmerta «®Pusmka» Hamnpas/ieHO Ha
[AOCTUKEHWE CNefyHOLNX Lenei:

- (hopmMmMpoBaHME MHTepeca W CTPEM/EHNs 00y4atoLMXCa K Hay4yHOMY
M3YYEHUIO  MPUPOAbl, pPasBUTME UX  WHTEN/IEKTYaNlbHbIX U TBOPYECKMX
CMOCOGHOCTeN;

- pa3BuTKE NMPeACcTaBNeHNA 0 HayUYHOM METO/E MO3HaHUS 1 hopMUpOBaHME
1CCneaoBaTe/IbCKOro OTHOLLEHNS K OKPY>KatoLLMM AB/IEHUAM;

- (hopMMpOBaHME Hay4yHOro MMPOBO33PEHNS Kak pesy/sibTarta M3yyeHus
OCHOB CTPOEHMA MaTepumn U PyHAaMEHTa/IbHbIX 3aKOHOB (IU3UKMK;

- (bopmmpoBaHME YMEHUIN OODBACHATL SBMIEHMA C  UCMO/Ib30BAHMEM
(hM3MYECKNX 3HAHMIA N HayUHbIX [10Ka3aTe/bCTB;

- (bopmmpoBaHMe MpPeAcTaBNeHUA 0 Ponu (U3NKU ANS PasBUTUS APYrux
€CTECTBEHHbIX HayK, TEXHUKN N TEXHOOIUIA.



1.2.2 TnaHupyemble pe3ynbTaTbl 0OCBOEHUS YYeOHOro npeameTta

Oco60e 3HaueHue y4ebHbIM NpeaMeT UMEET Npu POPMUPOBAHUKN 1 Pa3BUTUM OBLLMX 1 MPOJECCUOHAbHBIX KOMMETEHLINN,
a TaKXXe COOTBETCTBYHOLLMX UM pe3ynibTaTaM 00y4veHmsi cornacHo ®IrOC COO.
MnaHupyemble pe3ynbTaTbl 06yveHUN

KomneteHuynun (OK, MNMK)

OK 01. BbibupaTb
CNocobbl peLleHns 3agad
NPoecCcMoHaIbHOM
AeATeNbHOCTY

NMPUMEHNTENBHO K

pa3nMMYHbIM KOHTEKCTaM

O6uwne
J1IP14 - oco3HaHMe /fM4YHOro BKNaga B
NMOCTPOEHMe YCTONUYMBOro ByayLLero,

NIP23 - TOTOBHOCTb K TPyAy, OCO3HaHWe
LIeHHOCTW MacTepcTBa, TPYA0Nooue,

np24 - FOTOBHOCTb K aKTMBHOWM
LleaTeNlbHOCTH TEXHO/I0MMYECKOM 7
COUMaIbHOM  Hanpas/ieHHOCTW, CMOCO6HOCTb
NHULMNPOBATD, nnaHupoBaTb 7
CamMOCTOATe/IbHO BbINOMHATb Takyto
LeATeNbHOCTb,

NP25 - wuHTepec K pasvyHbIM - Cclepam

NpoeccMoHasIbHON  AeATENbHOCT, YMEeHUe
COBepLUaTb OCO3HaHHbLIN BbIGOP OyayLlel
npogeccun 1 peasn3oBbIBaTb COOCTBEHHbIE
YXM3HEHHbIE MN/aHbl,

JIP26 - TrOTOBHOCTb M CMOCOBGHOCTb K
06pa3oBaHMO M caM0o0bpa30BaHMO  Ha
NPOTSHXKEHWUN BCEA XKN3HW,

NIP34 - 0CcO3HaHMe LEHHOCTU Hay4HOW
[leATeNIbHOCTX, TOTOBHOCTb  OCYLLECTBNATb
NPOEKTHYO " nccnefoBaTebCKyHo

[esTeNbHOCTb MHAMBUAYaNbHO W B Tpyne,

AucumnnnHapHble

MP61 - cthopMMPOBAHHOCTL NPEACTaBMAEHWUA O PON U MECTe (UINKK U
aCTPOHOMWM B COBPEMEHHOW  HayyHOW  KapTuHe  Mupa, O
cuctemoobpasyrowein ponu (M3MKM B PasBUTUM ECTECTBEHHbLIX Hayk,
TEXHUKM W  COBPEMEHHBLIX TEXHOMOMMA, O BKMIAAe POCCUACKUX 1
3apy6eXHbIX  YYEHbIX-(OM3MKOB B pasBUTME  HayKW;  MOHMMaHue
(hM3NYECKOIN CYLLHOCTM HabtoAaeMbIX SBEHUIA MUKPOMMPa, MakKpoMmpa v
mMeramupa; noHMMaHue posv aCTPOHOMMU B MPaKTUYECKOWN LesTeNlbHOCTU
yesioBeKa 1 fJasibHeleM Hay4HO-TEXHUYECKOM PasBUTUM, POnnU (DU3NKN B
(hopMMpoBaHMM Kpyrosopa U (PYHKUMOHaIbHON rpaMOTHOCTU YesloBeKa
LNA peLeHns npakTUYecKnx 3agau;

MP62 - cthopmMMpPOBaHHOCTb YMEHMWIA pacro3HaBaTb (PU3NYECKUE ABMEHUA
(npoueccbl) M 06BACHATL MX HA OCHOBE M3YUYeHHbIX 3aKOHOB: paBHOMEPHOE
N PaBHOYCKOPEHHOE NPSMOMHENHOEe ABWXeHWe, CBOBOAHOE NafeHue Ter,
OBWKEHNE MO OKPY)XXHOCTM,  WHepuus,  B3aMMOeicTBMe  Ten,
KonebatesibHOe [ABW)KEHWe, Pe30HaHC, BO/IHOBOE ABWKEHWE; Anddy3uns,
OpPOYHOBCKOE ABWKEHME, CTPOEHME XMUAKOCTEN 1 TBEPABIX Tes, U3MEHEHMe
obbeMa Ten npu HarpeBaHMM (OXNaXAeHUW), TennoBoe paBHOBECUe,
ncrnapeHue, KOHAeHCauus, nNaBneHve, KPUCTaM3aLWS,  KWUMeHWe,
BIKHOCTb BO3[yXa, CBS3b CpefHell KMHEeTUYeCKOW 3Hepruv TenaoBoro
[BWKEHNA MONEKY/ ¢ abCOMOTHON TemnepaTypoi, NOBbILIEHNE AaB/IEHUS
rasa npu ero HarpeBaHuM B 3aKPbITOM COCYAe, CBS3b MeXAy napaMeTpamu
COCTOSIHASA ras3a B M30Mpoueccax; 3nekTpusaums Ten, B3aMMOLENCTBUE



MP1 —camocTosTe/lbHO (hopMynupoBaTb U
aKTyanusuposaTtb Npobsiemy, paccMaTpuBaTtb
ee BCECTOPOHHE,

MP2 -  ycTaHaBnMBaTb  CYLLECTBEHHbIA
Nnpu3HaKk WA OCHOBaHWUA [N CPaBHEHUS,
Knaccugukaumm n 0606LeHms,

MP3 - onpegenatb Uenn [AeATeNbHOCTH,
3a[aBaTb  NapaMeTpbl W  KpuTepum  uX
LOCTUDKEHUS,

MP4 -  BbIFBNATL
npoTnBopeyns B
ABNEHNAX,

MP6 - pasBuMBaTb KpeaTMBHOE MbILU/eHNe
NPy PeLLEHNN XN3HEHHBIX NPO6IeM,

MP10 - ¢opmMupoBaHMe Hay4yHOro TuUMNa
MbILLNIEHWS, BnafeHue Hay4Hoi
TEPMUHOMIOTUEN, KNHOYEBLIMU MOHATUAMU U
mMeToZamu,

MP12 —BbISBNATbL NPUYUHHO-CNELCTBEHHbIE
CBA3N M aKTya/M3vMpoBaTh 3afady, BbiABUraTh
rmnoTesy ee peLleHus, HaXo4UTb apryMeHTbI
ANA [oKasaTeNbCTBa CBOWUX YTBEPXKAEHWUNA,
3afaBaTb NapameTpbl U KPUTEPUU PeLLEeHMS,
MP13 - aHanm3nposaTtb NOMy4YeHHble B X04e
peLleHns 3afayn  pesynbTatbl, KPUTUYECKU
OLeHnBaTb nx [OCTOBEPHOCTDb,
NnporHo3vposaTb  M3MeHeHVWe B HOBbIX
YCNoBUSAX,
MP15 -

3aKOHOMEPHOCTU 1”1
paccMaTp1BaeMbiX

paspabatbiBaTb MaH peLUeHns
6

3apafoB, HarpeBaHWe NPOBOAHMKA C TOKOM, B3aMMOJENCTBME MarHMTOB,
3NEKTPOMAarHUTHas MHAYKUUSA, AeACTBME MarHUTHOrO NoNs Ha NPOBOAHUK
C TOKOM W ABWXYLUMIACS 3apsid, 3NeKTPOMarHUTHbIe KOnebaHUs 1 BOJHbI,
NPAMOSIMHEHOE  PacnpOCTpaHeHNe CBeTa, OTPAKEHWME, MPeNoOMIIEHNe,
NHTep(epeHUmMs, Andpakums 1 nonspusauus CcBeTa, AWUCNepcus CBeTa;
(hOTO3NEKTPUYECKMIA  3(hheKT, CBETOBOE  [aBfieHMe, BO3HWKHOBEHMWE
NNHEYaToro CrekTpa atoMa BOAOPOJa, €CTECTBEHHas U MCKYCCTBEHHas
PafiM0aKTUBHOCTb;

MP63 - BnageHVe OCHOBOMOMAralLWMMIA  (UNYECKUMU MOHATUAMU 1
BE/IMYMHAMMU, XapaKTepU3YOLWMMN Pr3nyeckre npouecchbl (CBA3aHHbIMU C
MEXAHWYECKUM  ABWKEHWEM, B3aUMOAENCTBMEM Tef, MeXaHWYECKUMU
KonebaHMsMM 1 BO/IHAMU; aTOMHO-MOJEKYNAPHBIM CTPOEHVEM BELLECTBa,
TEMN0BbIMU  MPOLECCaMU;  3NIEKTPUYECKUM U MarHWUTHbIM  MOASAMM,
3NEKTPUYECKUM TOKOM, 3/1EKTPOMArHUTHbIMU KONebaHUAMU U BOSHaMU;
ONTUYECKMUN ABNEHUAMM; KBAHTOBbIMU AB/IEHUSMWU, CTPOEHMEM aToMa
aTOMHOro f7pa, PagvoaKTUBHOCTLIO); BMafeHME OCHOBOMONArarLMMm
aCTPOHOMMYECKMMM  MOHATUAMK,  MO3BONSAOWMMU  XapaKTepu3oBaTb
npouecchbl, MPOUCXOAALME Ha 3Be3fax, B 3BE3AHbIX cuUCTemMax, B
MeXraflakTU4ecKon cpefie; ABVXKeHWEe HeOeCHbIX Tes, 3BOMIOLMIO 3BEe3[ U
BceneHHoM;

MP64 - BnageHWe 3aKOHOMEPHOCTSAMM, 3aKOHaMW M TeopusiMu (3aKOH
BcemupHoro TaroteHusd, I, Il n 11l 3akoHbl HbIOTOHA, 3aKOH COXpaHeHus
MEXaHWYeCKOW  3HEpruu, 3aKOH COXPAHEeHUs  MMMy/bCca, MNPUHLMN

CynepnosvLmMy CWA, MPUHLMN PaBHOMPABHOCTW WMHEPLMa/bHbIX CUCTEM
OTCYETa; MOMEKYNAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMSt BELLECTBa,
ra3oBble 3aKOHbl, MEPBbIi 3aKOH TEPMOAMHAMUKU; 3aKOH COXPaHEHWSs
3MEKTPUYECKOro 3apsfa, 3akoH KynoHa, 3akoH Oma ans yyacTka Len,
3aKkoH OMma Ans NOMHOMN 3NeKTpUYecKoli Lenu, 3akoH [koyns - JleHua,
3aKOH 3/1EKTPOMArHUTHOW MHAYKLMW, 3aKOH COXPaHEHWs! 3HEPrvK, 3aKOH



npo6semMbl C Y4eTOM aHam3a WMMEHLLMXCS
MaTepuaibHbIX U HeMaTepuasibHbIX Pecypcos,
MP16 —ocCyLecTBNsSTbL LieNeHanpaB/eHHbIN
MOMCK rMepeHoca Cpeacts M cnoco6oB
LleNCTBMA B NPOGecCMoHabHYO cpefy,

MP17 — yMeTb nNEpPeHOCUTb 3HaHWA B
no3HaBaTe/lbHYH0 W MPaKTUYecKyt 06/1acTu
XU3HeLeATeNbHOCTH,

MP39 - camocToATeNnbHO COCTaBNAThL MaH
peleHns npobnemMbl C YY4ETOM WUMEIOLLMXCA

PECYpCOB, COOCTBEHHbIX BO3MOXHOCTEN W
npegnoyTeHNN,

MP42 - pgenaTb  OCO3HaHHbIA  BbIGOP,
aprymeHTMpoBaTb ero, 6patb

OTBETCTBEHHOCTb 32 peLLeHue,
MP46 - BnageTb HaBblkamMy NO3HaBATE/IbHOW
peduyieKcMn  Kak OCO3HaHUS COBepLLaeMbIX
[EeACTBUIA U MbIC/IUTENbHLIX MPOLECCOB, WX
pe3ynbTaToB M OCHOBaHWIA

NPAMOJIMHENHOr0 PacnpoCTpaHeHNs CBETa, 3aKOH OTPaXXEHWUSA CBETa, 3aKOH
MPesioM/IeHNA CBeTa; 3aKOH COXpPaHeHWUs 3HEepruu, 3aKOH COXpaHeHUs
MMMNY/bCa, 3aKOH COXPaHEHWNS 3MIEKTPUYECKOro 3apafa, 3aKOH COXpaHeHus
MaccoBOro u4ucna, noctynarbl bopa, 3aKOH pafv0akTMBHOMO pacnaja);
YBEPEHHOE WCMO/b30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEN MpW aHanuse
(hM3nYECKMX SBNEHNIA U MPOLIECCOB;

MP67 - cgopMMPOBAHHOCTb YMEHUA pellaTb pacyeTHble 3aJayn C SBHO
3a]aHHON  (PU3NYECKON MOfENbo, WUCMOMb3ys (U3NYECKME 3aKOHbI U
MPUHLMNbI; HA OCHOBE aHa/M3a YCNOoBMA 3afayn BblOUpaTb (PU3NYECKYHO
MoZe/b, BblAeNATb PU3NYecKme BeIMUMHbI U hopMy/bl, HEOOXOAUMbIe N5
ee peLleHns, NPOBOAUTL pacyeTbl N OLEHMBATb PEaIbHOCTb MOYYEHHOro
3HaYeHNs  (PU3MYECKON BE/IMYMHBI, pellaTb KayeCTBEHHble  3afauu,
BbICTPaMBasi NOrMYecKn HeNpPOTMBOPEUMBYHO LIEMOYKY PacCy>XAeHuid c
OrMOpPO Ha N3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU 1 (PU3NYECKIME SABNEHUS;
MP68 - chopMMPOBAHHOCTb YMEHUSA MPUMEHATb MOSyYeHHble 3HaHUA A1
06BACHEHUSA YCNOBUIA NPOTEKAHNSA (DU3NYECKUX ABMEHWIA B NPUPOAE U Ans
NPUHATUA  NPAKTUYECKUX PeLleHWA B  MOBCEAHEBHOM >KM3HU  AnA
obecreyeHns 6e30MacHOCT Npu obpalleHnn ¢ BbITOBbIMY NpubopaMun 1
TEXHUYECKMMW YCTPOMCTBAMU, COXPaHEHNA 3L0P0OBbS U COO/IOAEHNS HOPM
9KO/MOrMYEeCKOro MoBefleHNss B OKpyXatowelh cpefe;  MOHMMaHue
HeobX04MMOCTM MNPUMEHEHUS AOCTUMDKEHUA (DU3UKU U TEXHONIOMWA ans
paunoHaIbHOro NPUPOAONO/b30BaHNUS;

MPyl - cHOPMMPOBAHHOCTb MOHUMAHUA PO (DU3UKN B 3KOHOMUYECKOIA,

TEXHOMIOTNYECKON, COLMANbHOM W 3TUYECKOW cdepax [esaTeNlbHOCTU
YenoBeKa; Ponn U MecTa (PU3MKN B COBPEMEHHON HAYYHON KapTUHe MUPa;
PONN  acTPOHOMMM B MNPAKTUYECKOM  [eATeNlbHOCTW  YesioBeKa U
[aNlbHEeNLIEeM HayYHO-TEXHNYECKOM Pa3BUTUU;

MPy2 -  cHOpMMPOBAHHOCTb  CUCTEMbI  3HAHWA O  (PU3NYECKUX
3aKOHOMEPHOCTAX, 3aKoHax, TeopusiX, [eNCTBYIOLWMX Ha  YPOBHAX



MUKPOMYMPA, MakpoMupa W Meramupa, MpeAcTaBleHUidi O BCeobLem
XapakTtepe (hM3NYECKMX 3aKOHOB; MPeLCTaBIeHNIA O CTPYKTYpe NOCTPOEHUS
(hM3nYecKor Teopun, YTO MO3BOAUT OCO3HATb POSb (DYHAAMEHTa/IbHbIX
3aKOHOB W MPUHLMMOB B COBPEMEHHbIX MPEeACTaB/eHUAX O MNPUpPOe,
MOHATb rpaHuLbl MPUMEHUMOCTU TEOPUIA, BO3MOXHOCTM UX MPUMEHEHWS
AN19 ONUCaHNs eCcTeCTBEHHOHAYUHbIX SIB/IEHWIA 1 NPOLLECCOB;

MPy3 - cdopmMrpoBaHHOCTL YMEHWUA pas3inyatb YCN0BUSA NMPUMEHUMOCTU
Mogesnei (pr3nYecKnX Ten U NPOLLECCOB (ABNEHNIA): UHepLMaibHas cucTeMa
OTcYeTa, MaTepuasibHas TOYKa, PaBHOYCKOPEHHOE [ABMXXeHWe, CBOOOAHOe
nageHne, abCconMTHO Yynpyrasa fgegopmauus, abcontoTHO Yynpyroe w
abCOMIOTHO Heynpyroe CTOMIKHOBEHMS, MOAenel rasa, >KUAKOCTU W
TBEPAOro (KpUCTaN/IMYecKoro) Tena, MaeanbHOro rasa, TOYeYHbI 3apsig,
O[HOPOZHOEe 3MeKTPUYECKoe Mofe, OLHOPOAHOE MarHUTHOe Mofe,
rapMOHMYECKMe KonebaHus, MaTeMaTUYeCKUn MasiTHUK, WnAeasbHbIi
MPY>XUHHbIN MasATHUK, rapMoHuYecKue BOJIHb!, naeasbHbIN
KonebaTenbHbIi KOHTYP, TOHKas fIMH3a; MOAEeNel atoMa, aTOMHOro saapa u
KBAHTOBOW MOAE/NN CBETA;

MPy4 - chopMMPOBAHHOCTb YMEHUSI OOBACHATL OCOGEHHOCTM MPOTeKaHUs
(hM3NYECKNX SABNEHUIA: MEXaHU4YecKoe [ABVKeHMWe, TernaoBoe ABVKEHUE
4acTML, BeLLeCcTBa, TEMNJ0BOE paBHOBECUE, OPOYHOBCKOE [ABWKEHWE,
anddysmsa, ucnapeHve, KWUMEHWe W KOHAeHcauws, nfaBneHve u
KpuCTan/m3aumsa, Hanpas/IeHHOCTb Tensonepefayn, 3nekTpusaumm Ten,
9KBUMNOTEHUMA/IBHOCTM  MOBEPXHOCTU  3apPSXKEHHOr0  NPOBOAHMKA,
3/1eKTPOMArHUTHOM NHAYKLUN, CaMOUHAYKUWK, 3aBNCKMOCTM
COMpPOTMBNEHNUA MNONYNPOBOAHMKOB "p-" M "n-TMNOB" OT TemnepaTypbl,
pe3oHaHca, WHTepdepeHUMn BOSH, AWUDpPakuUW, AUCMEPCUM, TOHOTO
BHYTPEHHEr0  OTpaXKeHusA,  (POTO3GeEKT,  (hM3nYecKMe  NPUHLMMbI
CMEKTPaNbHOro aHanm3a u paboTbl Nnasepa, "anba-" n "6Geta-" pacnagbl
A0ep, ramma-unsnyyeHue aaep;



MPy5 - chopMMPOBaHHOCTb YMEHWUA MPUMEHATb 3aKOHbI KNacCUYeCcKOM
MEXaHWKW, MONEKYNISIPHOM (PU3MKN U TEPMOANHAMUKN, 3NEKTPOAUHAMUKN,
KBaHTOBOM (WM3MKM NS aHaM3a U OOBbACHEHUS SBMEHUA MUKPOMMPA,
MakpoMupa W Meramupa, pasniMyatb YCcnoBus (rpaHuubl, 061acTn)
NPUMEHNMOCTN  (PU3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOWMIA XapakTtep
(hyHAaMeHTa/IbHbIX 3aKOHOB (3aKOH COXPaHEHUsi MeXaHWYeCKO 3Hepruu,
3aKOH COXpaHeHust UMMybCa, 3aKOH BCEMWPHOrO TArOTEHMS, MepPBbIi
3aKOH TEPMOAMHAMUKK, 3aKOH COXPaHEeHMs 3N1IEKTPUYECKOrO 3apsida, 3aKOH
COXPaHEHWsS 3HEPruM) W OrpaHMYEHHOCTb WCMO/b30BAHUSA  YaCTHbIX
3aKOHOB; aHaM3MPoBaTb (M3MYECKME MPOLIECCHI, MCMO/b3Ys OCHOBHbIE
NOJIOXKEHUS, 3aKOHbI " 3aKOHOMEPHOCTH: OTHOCUTE/IbHOCTb
MEXaHUYECKOro [ABVDKEHUS, (POPMY/bl KMHEMATUKN PaBHOYCKOPEHHOr0
[BWKeHWs1, npeobpasoBaHnsa Manmnes 4ns CKOPOCTU U NepeMeLLeHuns, Tpu
3aKOHa HbtoTOHa, MPUHLMN OTHOCUTENBHOCTU "anunes, 3aKoH BCEMUPHOTO
TArOTEHWS, 3aKOHbl COXPaHEeHMsi UMMNY/NbCa M MEXaHWUYEeCKOM 3Hepruu,
CBA3b PabOTbl CWUMbl C M3MEHEHVWEM MEXaHWUYeCKOM 3Hepruuv, ycnosus
paBHOBECWS TBEPLOrO Tena; CBA3b [aB/IEHNA MAeaslbHOro rasa co CpefHen
KWHETUYECKOW 3HEeprueri TEnjoBOro [ABWDKEHMSI M KOHLEHTpauuen ero
MOJIEKy/l, CBA3b TeMmnepaTypbl BewlecTBa CO CPeAHEei KMHETUYECKOW
3Hepruer ero YacTull, cBA3b AaBMeHNS NAeaIbHOro rasa ¢ KOHLUeHTpauuen
MOJIEKY/l M ero TemnepaTypoi, ypaBHeHve MeHpeneeBa-KnaneinpoHa,
MepBbI 3aKOH TePMOAMHAMMUKM, 3aKOH COXPaHEHWS 3HEepruv B TEMJI0BbIX
npoueccax; 3aKOH COXPaHEHWUs 3MEKTPUYECKOro 3apsja, 3akoH KysoHa,
NOTEHUMA/IBHOCTb  3/IEKTPOCTATUYECKOro MoAs, MPUHUMM Cynepnosvuuum
ANeKTPUYECKUX MOoJeRt, 3akoHa KynoHa; 3akoHbl OMa A5 yyacTka Lenu u
ONA  3aMKHYTOW 3MEKTPUYECKOM Lenun, 3akoH J[hkoyns-JleHua, 3akoH
3N1EKTPOMArHMTHOW MHAYKUMK, NpaBnio JleHua, noctynatbl creumasbHoM
TEOPUN OTHOCUTENILHOCTU DNHLUTENHA, YpaBHeHWe OWHWITeNHa ANns
(hoToa(ppekTa, nepsBbldi M BTOPOM  nocTynatbl bopa, npuHLMN
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HeonpezeneHHocTN [eii3eH6epra, 3aKOH COXpaHeHUs 3apsja, MacCcoBOro
4ncna v 3HEPruun B ALEPHbLIX peakumsX, 3aKOH PafnM0oakTMBHOIO pacnaja;
MPy7 - chOPMUPOBAHHOCTb YMEHWIN uUCCnefoBaTb WM aHa/IM3MpoBaThb
pasHoobpasHble (IM3NYEeCKMe SBMEHUS U CBOWCTBA O0OBLEKTOB, MPOBOAWTH
CaMOCTOATE/IbHbIE UCCMEf0BaHNSA B peaslbHbIX M N1abopaTopHbIX YCNOBUSX,
ynTaTb W aHaIM3MPOBaTb XapaKTePUCTUKM NpPUOGOPOB U  YCTPOWCTB,
06BACHATb NPUHLWMNbBI UX PaboTbl;

MPy8 - cthopMMPOBAHHOCTb MpPeLCTaBNeHWin O MeTofdax Mnony4veHus
Hay4HbIX aCTPOHOMUYECKNX 3HaHWIA; BafieHne YMEHUAMM
CamMoCTOATE/IbHO  (hOpMy/MpoBaTh  Lefib  uccnefoBaHus  (NPOEKTa),
Bbl4BUraTb rMnoTe3bl HA OCHOBE 3HAHUS OCHOBOMONArakLnX PU3NYECKmX
3aKOHOMEpPHOCTe W 3aKOHOB, MNPOBEPATb WX  3KCMEPUMEHTA/IbHLIMU
CpefcTBaMu; MNaHMPOBaTb W MPOBOAUTL  (PU3MYECKME 3SKCMEPUMEHTHI,
onucblBaTb M aHa/M3MpPoBaTb  MOJIYYEHHYO  NPW  BbIMO/IHEHUN
3KCNepumMeHTa MH(opMaumio, OnpefensTe AOCTOBEPHOCTb MONYYEHHOro
pesynbTara;

MPy9 - cHopMMPOBaHHOCTb YMEHWSA pellaTb pacyeTHble 3a4ayn C SBHO
3aflaHHOM W HEesIBHO 3afaHHOW (PU3MYECKON MOMENblo: Ha OCHOBaHWUM
aHanM3a ycnoBus  BbIOMpaTb  (M3MYECKMe  MOfe/nn,  OTBevaroLyme
TpeboBaHMAM 3afa4n, NPUMEHATb (POPMY/bl, 3aKOHbI, 3aKOHOMEPHOCTU U
nocTynatbl (OU3NYECKMX TEOpWUA NPWU WUCMONb30BaHUN MaTeMaTUYeCKUX
MEeTO/0B peLleHns 3afa4y, NPOBOAUTL pacyeTbl Ha OCHOBaHMM MMEHLLNXCS
[aHHbIX, aHa/IM3MPOBaTb Pe3y/bTaTbl U KOPPEKTMPOBATL METO/AbI PeLleHns
C YYeTOM MONYYeHHbIX pe3ynbTaToB; pellaTb KayeCTBEHHble 3ajauu,
TpebytoLme NPUMEHEHNS 3HaHWIn U3 pasHbIX Pas3fenoB LUKOMbHOIO Kypca
(u3nKKM, a TakkKe WHTerpaumm 3HaHWA U3 ApYyrux npeaMeToB
eCTeCTBEHHOHAY4YHOro UMK/MA:  BbICTPaMBaTb  JIOTMYECKYHD  LIEMOYKY
paccy>XfeHui C Onopor Ha W3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTM MU
(hn3nyecKue ABIeHNS;



OK 02. Wcnonb3osatb
COBpPEMEHHble  CpeAcTBa
rMoucka, aHanmsa 7
NHTepnpeTayuu
NH(opmMaLmn, n
NH(OPMaLNOHHbIE
TEXHO/I0rnn ans
BbIMNO/IHEHWS 3afau
NPOgecCMoHaIbHOM
LleaTeNnbHOCTU

P16 - 3CTeTMYeCKOe OTHOLLEHME K MUpY,
BKMOYAs 3CTETUKY OblTa, Hay4yHOro W
TEXHUYECKOr0 TBOPYECTBa, CMopTa, Tpyda u
06LLECTBEHHbIX OTHOLLUEHWA,

npP24 - rOTOBHOCTb K  aKTUBHOM
NeaTenbHOCTH TEXHONOTMYECKOo "
COLManbHON HanpaBneHHOCTN, CNOCOBHOCTb
NHULMMPOBATb, nnaHMpoBaTb "
CaMOCTOATE/NBHO BbIMO/HATh TaKyHo
[eATeNnbHOCTb,

JIP26 - TOTOBHOCTb W CMOCOBGHOCTb K

06pa3oBaHN0 1M CamMo06pa3oBaHUIo
MPOTSHXKEHNWN BCEWA XKM3HM,

MP8 - cnocobHOCTb U TOTOBHOCTb K
CaMOCTOATENILHOMY MouCKy MeTO0/0B
PeLLUeHNs NPaKTUYeCcKMX 3agad, NpUMeHEHUIo
Pa3NNYHbIX METOA0B MO3HaHWS,

MP10 - dopmupoBaHMe Hay4yHOro Tuna
MbILLINIEHUA, B/afeHue Hay4HoW
TEPMUHONOIMENA, KNHOUEBLIMW MOHATUAMMU ©

Ha

n

MPyO - chopMMPOBaHHOCTb YMEHWI aHan3MpoBaTb W OLEHMBATb
nocneAcTBmns 6bITOBOM W NPOM3BOACTBEHHOW [eATE/IbHOCTU YenoBeka,
CBA3AHHOW C (DM3MYECKMMU npoueccamn, € MNO3ULUUIA  3KONIOrMYeCKOiA
6e30MacHOCTW; NpeACTaB/eHWn O pauvoHa/IbHOM MPUPOAONO/b30BaHNM, a
TaKXXe pasyMHOM WCMO/b30BaHUW AOCTVXKEHWUIA HAyKW W TEXHONOTUIA ANns
JaNbHENLLIEro pasBmUTUSA Yelo0BEYeCKOro 06LLecTBa;

MPy13 - cthopMMPOBaHHOCTb MOTMBALMK K ByaylLie NpogecCroHanbHOM
[leATeNIbHOCTM MO CneunanbHOCTAM (PU3NKO-TEXHUYECKOro Npodunns.

MP65 - yMeHMe YyuuTbiBaTb T[pPaHULbl MPUMEHEHUA  U3YYEHHbIX
(hM3nYecKMX Mojenen: matepuasibHas TOYKa, WHepumanbHas cuctema
0TCYeTa, NAaeasbHbIV ras; MoOAeNIn CTPOEHUS rasos, XUAKOCTER 1 TBEPAbIX
TeN, TOYEYHbIA 3NMEKTPUYECKUA 3apsad, sdepHas Mofefb  aToma,
HYK/IOHHas MOJe/lb aTOMHOr0 fiApa npu peLleHnn PUsnYecknx 3agay;
MP69 - cdopmMMpoBaHHOCTL COBCTBEHHOM MNO3ULUUN MO OTHOLLEHUIO K
(hM3nYEeCKOn MHGopMaLMK, NOYHaEMON U3 pasHbIX UCTOYHMKOB, YMEHWI
NCMO/b30BaTh LM(POBLIE TEXHONIOTMM A/1A MOWUCKA, CTPYKTYPUPOBaHUS,
NHTEpNpeTauMm W NPeAcTaBleHMss Yy4YebHOW U Hay4yHO-NOMyNspPHON
NHopMaUMK; pasBUTVE YMEHUI KPUTUYECKOro aHaamsa Mosyyaemon
NH(opmaunu;

MPyl - chopMUPOBaHHOCTb MOHUMAHUSA PO (PU3MKK B IKOHOMUYECKOIA,
TEXHONOMMYECKOW, COUMATIbHOM W 3TUYECKOW ciepax AesATeNlbHOCTU
4esI0BEKA; POSN U MecTa PU3NKM B COBPEMEHHOW Hay4YHON KapTvHE MUpa;
pPON  aCTPOHOMUW B MPaKTUYECKOM  [eATefIbHOCTW  YenoBeka W
JaNbHelLLeM Hay4YHO-TEXHUYECKOM PasBUTUN;

MPy6 - cHopMUPOBAHHOCTb YMEHWIA MPUMEHSATL OCHOBOMOJIAraroLLme
aCTPOHOMUYECKME MOHATUSA, TEOPUUN U 3aKOHbI 418 aHan3a U 06bACHEHNS
(PM3MYECKMX NPOLLECCOB MPOUCXOAALLMX Ha 3Be34aX, B 3BE3HbIX CUCTEMAX,
B MEXra/laKTU4eCKOoW cpeje; ABVKEeHUS HeGeCHbIX Ten, 3BOMOLMMN 3Be3[ U



OK 03. lMnaHunpoBatb W
peasiv3oBbIBaTh

COBCTBEHHOE
npogeccuoHanbHoe n
NNYHOCTHOE passuTue,
npegnpUHUMATENbCKYHO
NeATeNbHOCTb B
npoeccnoHanbLHou
cthepe, NCMNoNb30BaTh

3HaHWs N0 MpaBOBO U
(hMHAHCOBOW rPaMOTHOCTY
B Pa3/IMYHbIX YKNU3HEHHbIX
cUTyaumsax

MeTOoAamMMm,
MP21 - Bnagetb HaBblKamMy MOMYYEHUS
NH(OpMaLMA U3 MCTOYHMKOB PasHbIX TUMOB,
CamMOCTOATE/IbHO ~ OCYLLECTBNATL  MOWCK,
aHa/In3, CMCTeMaTu3aumio 1 MHTepnpeTauuto
NHOpMaLMM  pasfINyHbIX BULOB W (hopM
npescTaBneHns,

MP38 - camoCTOATENbHO OCYLLECTBAATb
Mo3HaBaTeNbHY0 [AeATeNIbHOCTb, BbIABMATH
npobnembl, CTaBUTb W (HOPMY/NMPOBATb
COOCTBEHHble 3afaynm B 00pas3oBaTe/IbHOM
LeAaTeNbHOCTU Y XXM3HEHHbIX CUTYaLMAX
JIP14 — oco3HaHWe NWYHOrO BKMaga B
NMOCTPOEHUE YCTONYMBOro ByayLIero,

JIP16 - 3cTeTUyeckoe OTHOLUEeHWe K Mupy,
BK/IlOYAA 3CTETUKY OblTa, Hay4yHOro w
TEXHWYECKOro TBOPYECTBA, CNoOpTa, Tpyda u
06LLIECTBEHHbIX OTHOLLUEHWA,

nez24 - FOTOBHOCTb K aKTUBHOIWA
[eAaTeIbHOCTH TEXHOM0rNYECKOW n
coupanbHON Hanpas/fEHHOCTW, CMOCOBHOCTb
NHULMMPOBAT, nnaHMpoBaTb "
CaMOCTOSTE/NbHO BbINO/HATb Takyto
[eAaTeNIbHOCTb,

NP25 - wnHTepec K pas3MyHbIM Ccepam

NPO(eCCMOHaNIbHON  AeATeNbHOCTW,  YMeHWe
COBepLlUaTb OCO3HaHHbIA BbIGOp 6GyayLlel
npogeccMn 1 peann3oBbiBaTb COOGCTBEHHbIE
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BceneHHoi;

MPyll - oBnageHne pasyHbIMK crnocobamn paboTbl ¢ UHDOpPMaLMei
(hM3MYEeCKOro  COAepXKaHWs € MCMOMb30BaHWEM  COBPEMEHHbIX
NHOPMaLMOHHBIX TEXHONIOMMIA, Pa3BUTVE YMEHWIA KPUTUYECKOTO aHan3a
1 OLEHKMN [OCTOBEPHOCTY MOyYaeMor nHhopmauum

MP61 - cthopMMpPOBaHHOCTb NPEACTaBMEHWUIA O PON U MECTe (PU3NKKU ©
aCTPOHOMWM B COBPEMEHHOM  HAy4yHOM  KapTMHe  Mupa, O
cucTeMoobpasyrowen ponu (U3NKM B PasBUTUN ECTECTBEHHbIX Hayk,
TEXHUKM W  COBPEMEHHBLIX TEXHOMNOrMA, O BKMNage POCCUMIACKUX W
3apyOeXXHbIX  YYEHbIX-()M3MKOB B  pasBUTUE  HayKW;  MOHMMaHue
(hPM3NYECKON CYLLIHOCTN Hab/ItoAaeMbIX AB/IEHWUIA MUKPOMUPA, MakpoMumpa 1
mMeramupa; NoHUMaHue posv acTPOHOMUM B MPaKTUYECKON AeATe/IbHOCTU
yesioBeKa 1 JasibHelieM Hay4HO-TEXHUYECKOM PasBUTUW, POIN (PU3NKA B
(hopMMpoBaHMN Kpyro3opa U (PYHKUMOHALHOW rPaMOTHOCTU 4efioBeKa
[N PeLUeHNs NPaKTUYeCcKnx 3agay;

MP69 - copmMMpPOBAHHOCTb COOGCTBEHHOM MNO3ULMN MO OTHOLUEHUHO K
(hM3nyecKor MHGopMaLun, NonyyYaeMo 13 pasHbIX UCTOUHWUKOB, YMEHWUN
MCNoMb30BaTh LM(POBLIE TEXHOMOMMN [NS MOUCKA, CTPYKTYPUPOBaHWUS,
NHTEpNpeTauum W NPeacTaBNeHNs Y4ebHOW W Hay4HO-MONY/sSPHON
NHopMaumn; pasBUTUE YMEHMI KPUTUYECKOro aHasm3a nosyvaemon
VHopMaLuu;



YKMU3HEHHbIe M/aHbl,
NIP26 - TroTOBHOCTb W CMOCOBHOCTb K
obpazoBaHMIO M CaMO0Opa3oBaHMIO  Ha
NPOTSHKEHUW BCEWA YKM3HW,

MP1 - camMocCToATeNIbHO (OPMY/IMPOBaTL U
aKTyasm3mpoBsatb Npob6siemMy, paccmaTpumBaTtb
ee BCeCTOPOHHe,

MP3 - onpegenatb Uenn [AeATelbHOCTH,
3af@aBaTb  napameTpbl U  KpUTEpUM  UX
LLOCTUXKEHUS,

MP6 - pa3BumBaTb KpeaTUBHOE MbILL/IEHNE
MPY PeLLIEHNN XXU3HEHHbIX MPobeM,

MP16 - oOCyLecTBNATbL LeneHanpaBneHHbI
MOMCK rMepeHoca CpeacTt8 M cnoco6oB
[eicTBMS B NPOhECCMOHATbHYIO Cpesy,

MP18 - ymeTb MWHTErpupoBaTb 3HaHUA U3
pasHbIX NPeAMETHbIX 06/1acTen,

MP19 - BbigBMraTb HOBble UAeW, npegnarartb
OpUrMHasIbHbIe MOAXOAbI N pPeLleHmns,

MP37 - OCYLLIECTBNATb Nno3NTUBHOE
CTpaTernyeckoe MnoBefeHNe B Pas/INyHbIX
CUTyauusx,  NposBAATbL  TBOPYECTBO Y
BOOOpaxXeHue, 6bITb MHALMATUBHLIM,

MP38 - camoCcToATe/lbHO OCYLLECTBAATb
Mo3HaBaTe/lbHyl0 [eATe/IbHOCTb, BbISIBNATb
npo6nembl, CTaBUTb W  POPMYNNPOBaTb
CO6CTBEHHble 33fayunM B 06pa3oBaTeNbHOW
[leATENbHOCTU U XKN3HEHHbIX CUTYaUNAX,
MP46 - BnageTb HaBblKaMX MO3HaBaTe/IbHOM
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MNPyl —chopMUPOBAHHOCTb MOHMMAHWA PO (U3MKN B IKOHOMUYECKON,
TEXHO/IOrMYECKON, COLUMANbHON W 3TUYECKOW ciepax [eaTeNbHOCTM
yesioBeKa; ponu 1 mMecta PU3MKN B COBPEMEHHOW HAYUYHON KapTUHE MUPa;
ponM  acTPOHOMWM B MPAKTUYECKOW  [eATeNbHOCTW  YenoBeka U
[anbHenLweM HayYHO-TEXHUYECKOM Pas3BUTUM



OK 04. 3ddeKTnBHO
B3aMMOAENCTBOBATb n
paboTaTb B KOMNEKTMBE WU
KOMaHze

pe(heKCMN  KaK OCO3HAHWSI COBepLUAeMbIX
[EACTBUIA 1 MbICNUTENbHBLIX MPOLECCOB, WX
pe3y/nbTaToB 1 OCHOBaHMIA

neP24 - rOTOBHOCTb K  aKTUBHOW
[eATeNIbHOCTU TEXHONOrNYECKO n
coumanbHON HanpaBneHHOCTW, CMOCOOHOCTb
NHNLMNPOBATD, njaHNpPoBaTb n
CaMOoCTOATE/IbHO BbIMOMHATb TaKyt
[leTeNIbHOCTb,

JIP26 - TOTOBHOCTb W CMOCOBHOCTL K

obpazoBaHMlO M caM00bpa3oBaHUIO
NPOTSHKEHNMN BCEI XKM3HW,

Ha

NP34 — o0cO3HaHWe LEHHOCTU  Hay4HOM
[eATeNbHOCTW, TOTOBHOCTb  OCYLUECTBAATH
MPOEKTHYO " CCNeA0BaTeNbCKYHO

AesTeNbHOCTb MHAMBMAYANLHO W B Fpynne,

MP3 - onpegenatb UenuM AesTelbHOCTH,
3aflaBaTb  MapameTpbl W KpUTEPUU  UX
LOCTUKEHUSA,

MP5 - BHOCUTb KOPPEKTMBbI B AeATE/IbHOCTb,
OLeHMBaTb COOTBETCTBME PE3Y/LTATOB LIENAM,

OLeHuBaTb pUCKN MocneacTBuin
[leATeNbHOCTH,
MP6 - pa3smBaTb KpeaTVMBHOE MblLLIIeHNE

NpU peLLeHnm XU3HEHHbIX NPo6iem,

MP12 - BbIBNATb NPUYUHHO-C/EACTBEHHbIE
CBA3M N aKTyanm3npoBath 3afadvy, BblABUraTb
rMnoTesy ee peLUeHns, HaXoauTb aprymMeHThbl
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MP610 - oBnageHne ymeHWsAMM paboTaTb B rpynne C BbINOIHEHNEM
Pa3NYHbIX  COUMaNbHbIX  PONei, MnaHMpoBaTb  pPaboTy  rpynmbl,
paunoHasbHO pacnpefenaTb AeATe/lbHOCTb B HecTaHAapPTHbIX CUTYyauusiX,
afleKBaTHO OLIEHMBATb BK/Af KaXKAOr0 M3 YYaCTHMKOB Tpymnbl B peLleHue
paccmaTtpuBaeMoi NPo6emsl;

MPy12 - oBnageHWe opraHM3aLMOHHbIMK W1 MO3HaBaTEbHbIMU YMEHUSMM
CaMOCTOATE/IbHOIO NPUOGPETEHNSA HOBbLIX 3HAHWUIA B MPOLIECCe BbINOHEHNS
MPOEKTHBIX M YY4eOHO-UCCNeA0BaTENIbCKUX PaboT, YMeHUsAMM paboTaTb B
rpynne c BbIMNOSIHEHWEM Pa3IMYHbIX COLMa/IbHLIX PONen, NnaHNMpoBaTh
paboTy  rpynnbl, pauUMoOHabHO  pacnpeaensTb  AesTeNlbHOCTb B
HeCTaHAAPTHbIX CUTyauWsX, afeKBaTHO OLEHMBaTb BKMaf KaXaoro us
YYaCTHUKOB rPynmbl B PELLEHNE pacCMaTpMBaeMoli NPO6IeMbI;



NS [oKasaTeNlbCTBa CBOMX YTBEPXKAEHUMN,
3a/laBaTb NapameTpbl N KPUTEPUN peLLeHNS,
MP28 - BnafeTb pasfiMyHbIMK crnocobamu
06LLEHNSA 1 B3aMMO/ENCTBUS,

MP30 - pasBepHYyTO M JfIOTMYHO M3Naratb
CBOKO TOYKY 3pEHWA C MCMO/Ib30BaHUEM
A3bIKOBbIX CPELCTB,

MP31 - noHMMaTb UM MCNO/Mb30BaTb
npenmyLLecTsa KOMaH/HOM 7
NHAVMBUAYaNIbHOW paboThl,

MP33 - npuHMMaTb LeM  COBMECTHOM
[leaTeNIbHOCTN, OpraHun3oBbLIBaTh n
KOOPAMHMPOBATb LencTBums no ee
[OCTVDKEHWNIO:  COCTaBNATb NJaH  [eicTBU,
pacrnpefensatb  poiM  C  YYeTOM  MHEHWMN

y4acCTHVKOB o6cyxaaTb pe3ynbTaThl
COBMECTHOM paboThl,

MP36 - KoopAuHMpoBaTb W BbINOMHATbL
paboTy B yC/oBUAX peasibHoro,

BUPTY&/IbHOIO 7 KOMOVMHNPOBaHHOIO
B3aUMOAENCTBIS,

MP55 - npuHUMaTb MOTMBbLI N aprymeHTbl
APYruUX nojeid npu  aHannse pesynbTaToB
[leATeNIbHOCTH,

MP56 - npu3HaBaTb CBOe MpaBO W NpaBo
APYTUX NOAEN Ha owmnoKu,

MP57 - pa3BuBaTb CMNOCOGHOCTb MOHMMATb
MUP C NO3ULMK APYrOro YesoBeKa



OK 05. OcyuecTsnartb
YCTHYKO W TUCbMEHHYIO
KOMMYHWKaL IO Ha
rocyfapCTBEHHOM  A3blKe
Poccuiickoin degepaumm ¢
YYETOM 0COBGEHHOCTE
COLMaIbHOIO "
Ky/IbTYPHOIO KOHTEKCTa

OK 07. CopeirctBoBaTtb
COXPaHeH1to
OKpY>KatoLLIeN cpenpl,
pecypcocoepexeHmto,
NPUMEHSATb  3HaHWA 00
N3MEHEeHUN Knmara,
MPUHLMMBI  6epeXxnIMBoro
MPOV3BOACTBA,
3()heKTUBHO AeincTBOBATb
B ype3BblYaHbIX
CUTyaUmsaxX

JIP8 - chopMMPOBAHHOCTb  POCCUIACKOWA
rPaX4aHCKoOM WAEHTUYHOCTK, MaTPUOTU3MA,
YBOKEHUS K CBOEMY Hapogdy, 4yBCTBa
OTBETCTBEHHOCTU nNepes PofguHOR, ropfocTtu
3a CBOW Kpail, CBOKO PoAMHY, CBOW $i3blK U
KynbTypy, npoLunoe n HacTosLee
MHOrOHaLMOHaIbHOro Hapoga Poccun,

JIP33 - CcOBepLUEHCTBOBaHME A3bIKOBOW U
ynTaTeNlbCKOM  KyNbTypbl  Kak  CpefcTBa
B3aMMOLENCTBUA MEXAY /I0AbMU 1 NO3HAHUSA
mumpa,

MP28 - Bfagetb pasnnMyHbIMK cnocobamu
06LLEHNSA 1 B3aMMOENCTBUS,

MP30 - pa3BepHyTO W NOTMYHO WM3Naratb
CBOKO TOYKY 3peHuUs C WCNO/b30BaHMEM
A3bIKOBbIX CPEACTB

JIP8 - cthopMMPOBAHHOCTL  POCCUIACKOIA
rPaXAaHCKON WAEHTUYHOCTK, MaTPUOTU3MA,
YB@OKEHMS K CBOEMYy Hapogy, 4yBCTBa
OTBETCTBEHHOCTU nepes PofguHoRi, ropgoctu
3a CBOI Kpail, CBOWO PoauHy, CBOI A3blK K
Ky/nbTypy, npoLunoe n HacTosLLee
MHOTrOHaLMoHaIbHOro Hapoga Poccuu,

JIP16 - 3cTeTn4yecKoe OTHOLLEHME K MUPY,
BK/ItOYAsA  3CTETUKY ObITa, HAy4yHOro W
TEXHWYECKOro TBOPYeCTBa, CMopTa, Tpyda U
06LLIECTBEHHbIX OTHOLLUEHWA,

NP30 - yMeHue NPOrHo3npoBaTb
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MP61 - cthopMMPOBAHHOCTb NPEACTaB/EHWIA O PONN U MecTe (PUNKA 1
aCTPOHOMWM B COBPEMEHHOM  Hay4yHOM  KapTuHe  Mupa, O
cucTemoobpasytowed ponn (U3MKU B PasBUTUM ECTECTBEHHbLIX Hayk,
TEXHUKA W COBPEMEHHbLIX TEXHONMOrMA, O BKNage POCCUMACKMX U
3apy6eXHbIX  YYeHbIX-(PU3VKOB B  pasBUTME  HayKW;  MOHWMaHue
(hM31YeCKO CYLLHOCTU HabM4aeMbIX AB/IEHUIA MUKPOMMPA, Makpomupa 1
meramvpa; NOHUMaHue Ponan aCTPOHOMUM B MPaKTUYECKOW AeATeIbHOCTU
yesioBeKa W fJasibHeNLemM HayYHO-TEXHUYECKOM PasBUTUK, POSIN (IU3NKN B
(hopMmpoBaHMM Kpyrozopa U (YHKLUMOHAIbHON rPamMOTHOCTU YenoBeKa
L1 peLLeHns NpaKTUYecKnX 3aday;

MP68 - CHhopMUPOBAHHOCTb YMEHUSA MPUMEHATL MOSYYEHHbIE 3HAHUA ANA
06bACHEHMS YCNOBWIA NPOTEKAHUA (U3NYECKMX ABNIEHWUIA B NPUPOAE N ANs
NPUHATUA  MPaKTUYECKMX PELEeHNA B  MOBCEAHEBHON XKM3HM  AN1d
obecneyeHns 6e30MacHOCTV Npu obpalleHnn ¢ ObITOBLIMU MpubopamMu 1
TEXHUYECKMMM YCTPONCTBAMU, COXPAHEHUS 340P0BbS 1 COBMOLEHNS HOPM
9KONOrMYeCKOro MOBefeHNs B OKpyXXalollen cpefe;  NOHUMaHMWe
HeoOX0AMMOCTU MPUMEHEHUSA [LOCTVDKEHUIA (PU3MKM W TEXHONOrMA ANs
paLvoHaIbHOr0 NPUPOLOMNO/b30BaHNS;

MPyKD - cdopMMpoBaHHOCTb YMEHWI aHanM3MpoBaTb W  OLEHMBATb
NnocnefcTBus ObITOBOM M NPOW3BOACTBEHHOW [eATENbHOCTU YesloBeKa,
CBA3aHHON C (PM3MYECKUMM npoLeccaMmn, € MNO3ULMIA  3KOMOTrMYECKON
6e30MacHOCTY; MPeLCTaBNeHNA O pauMoHa/IbHOM MPUPOAONO/b30BaHNN, a



MK 2.1. OcyllectBnatb
MOAroTOBKY, Hanagky W
obcnyxunsaHve paboyero
mMecta pfAns paboTbl Ha
TOKapHbIX ~ CTaHKax C

He6naronpusTHble 3KO/IOrMyecKme
MocneicTBMS NPeAnpUHUMAeMbIX AeACTBUIA,
npeoTBpalLaTh KX,

MP3 — onpegenate Uenu [esaTeslbHOCTH,
3aflaBaTb napameTpbl W  KpuTepunm  UX
LLOCTVKEHUS,

MP6 - pa3BmBaTb KpeaTMBHOE MbILLIEHNE
NpY peLeHNI XXN3HEHHbIX NPobsiem,

MPW - aHann3npoBaTtb Nosy4YeHHbIe B X0A4e
peLleHns 3afayn pesynbTatbl, KPUTUYECKU

OL,eHMBaTb X [0CTOBEPHOCTD,
NMPOrHo3NpoBaTb  U3MEHEHMEe B HOBbIX
YCNOBUSAX,

MP17 — ymeTb nepeHOCUTb 3HaHMA B

Nno3HaBaTeNlbHY0 WM MpaKTUYecKyt 061acTu
XKN3HEeAeATeNbHOCTH,

MP18 - ymeTb WHTerpupoBaTb 3HaHUA U3
pasHbIX NPeAMETHbIX 06nacTe,

MP38 - camoCTOATe/IbHO OCYLLUECTBNATb
Nno3HaBaTeNlbHY0 [eATe/lbHOCTb, BbISBNATb
npobnembl, CTaBUTb W (HOPMYIMPOBaTb
CO6CTBEHHbIE 33fa4yn B 06pa3oBaTe/IbHOM
[eATeNbHOCTM U XKU3HEHHbIX CUTYaumnax
JIP23 - TOTOBHOCTb K TpyAy, OCO3HaHue
LIEHHOCTM MacTepcTBa, Tpyaontobme,

ner24 - rOTOBHOCTb K  aKTUBHOW
LeATeNIbHOCTU TEXHONOrMYECKOIA n
COLMa/IbHON HanpaB/IEHHOCTKN, CMOCOOHOCTb
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TaKXXe pa3yMHOM WMCMO/Ib30BAHUN AOCTUDKEHWUIA HAYKU U TEXHONOTMIA Ans
JaNbHENLLIEro pasBmuTmNs YeNoBeYeCKoro o6LecTsa;

MP63 BnageHVWe OCHOBOMOMAralOLWUMIA  (PUINYECKUMU  MOHATUSMUA U
BE/IMUMHAMM, XapaKTEPU3YIOLLIMMU (HU3MYECKME MPOLECChl (CBS3aHHbIMU C
MEXAHNYECKUM [BWXKEHVEM, B3alMOEVCTBUEM Tes, MeXaHWYecKUMK
KONeGaHMsAMM U BO/IHaMU; aTOMHO-MOMEKYNSPHLIM CTPOEHWEM BELLECTBa,
TENMOBbIMW  MPOLIECCAMU;  SNEKTPUYECKMM W MarHUTHbIM  NONSIMU,



MpOrpamMmMHbIM
ynpaB/neHnem

VNHULMUPOBATD, NNaHNpPoBaTb 7
CaMOCTOATENbHO BbIMO/HATb TaKyto
AeATeNbHOCTb,

P25 - wuHTepec K pasnu4yHbIM - cepam

NPOeCCMOHANIbHON  AeATeNbHOCTH, YMeHWe
CoBepLUaTb OCO3HaHHbLIN BbIGOP GyayLeit
npogeccMn 1 peann3oBblBaTb COOCTBEHHbIE
XWM3HEHHbIe NMaHbl,

JIP34 - 0co3HaHMe LIEHHOCTU Hay4HOW
[leATeNbHOCTN, TOTOBHOCTb  OCYLUECTBAATb
MPOEKTHYO 7 nccnefoBaTeNbCKyHO
LeaTeNlbHOCTb UHAMBUAYa/IbHO U B FPpynne,
MP3 - onpegendatb Uenn  [AeATeNbHOCTH,
3afaBaTb napameTpbl U KpUTEPUM  UX
LOCTUDKEHUSA,

MP8 - cnocobHOCTb W TOTOBHOCTb K
CamMoCTOSITe/lbHOMY MouCKy MeTO/0B
peLleHnsa NpakTUyYecKnx 3agad, NpUMeHEHUIo
Pa3NNYHbIX METOLO0B MO3HAHUS,

MP16 —ocCyLLecTBNATL LeneHanpaBieHHbIN
MOMCK rMepeHoca CPeAcTB M crnocobos
[leNcTBNA B NPOhECCUOHaNbHYHO cpeay,

MP36 - KOOpAMHMPOBATL W  BbIMOMHATb
paboty B YC/IOBUAX peasibHoro,
BUPTYa/IbHOr O n KOMOVHUPOBaHHOI O
B3aUMOAENCTBUS,

MP37 -  oOCylecTBNATb  MNO3UTUBHOE
CTpaTernmyeckoe noBefeHNe B Pas3INYHbIX
cUTyauusix,  NposBMAATb  TBOPYECTBO U
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3NIEKTPUYECKUM TOKOM, 3/1EKTPOMArHUTHbIMK KOMebaHUAMMU U BO/IHaMMU,
OMTUYECKNMU SIBNEHWNAMMW; KBAHTOBbIMW SIBNEHWUAMMW, CTPOEHMEM aToma WU
aTOMHOIO fiApa, PafMOaKTUBHOCTbLIO); B/afieHMe OCHOBOMO/ArakoLMm
aCTPOHOMWYECKMMMN  MOHATMAMK,  MO3BONAKOWMMY  XapaKTepu3oBaTb
MPOLECChbl, MPOMCXOAsLIME Ha 3Be3dax, B 3Be3[HbIX CUCTeMax, B
MeXranakTU4eCcKon cpefle; ABMKEHNE HeBGeCHbIX TeN, 3BOMOLMIO 3BE3[ U
BceneHHoi;

MP66  BnafiegHVe  OCHOBHbIMM  MeTOoZamy  Hay4yHOro  MO3HaHuA,
NCMonb3yeMbiMU B (h3MKe: NPOBOAUTL MPSMble U KOCBEHHbIE M3MEPEHMS
(hM3NYECKNX BENYMH, BbIOMPas OMTUMa/bHbIA CMOCO6 W3MepPeHUs W
MCNONb3yA W3BECTHble METOAbl OLEHKM MOrpeLlHOCTEN  U3MepeHuUi,
NPOBOAMTb  UCCNefOBaHMe 3aBUCUMOCTEN  (PU3NYECKUX BENYMH C
NCNOMb30BaHMEM  MPAMbIX ~ M3MEPEHWUIA,  OOBACHATb  MOMYYEHHble
pe3ynbTaThl, UCMOMb3Yys PU3NYECKNE TEOPUM, 3aKOHbI U MOHATMS, U AenaTb
BbIBOAbI; COOMOAATb MpaBwWna 6e3omacHOro Tpyga npu MpoBeAeHUK
nccnefoBaHWii B paMKax  y4yeBHOro  3KCrepuMMeHTa U y4yebHo-
nccnefoBaTeNlbCKOA  AeATeNIbHOCTM € UCMOMb30BaHMEM  LIU(POBBIX
M3MEPUTENIbHLIX ~ YCTPOWCTB M labopaTopHOro  060pyaoBaHus;
chopMMPOBAHHOCTb MpeAcTaBNeHWiA O MeTofax MOMYYEHUS HayUHbIX
aCTPOHOMUYECKUNX 3HAHWNA;



MK 2.2. OcyllecTBnsATb
NMOArOTOBKY K
1NCMO/Ib30BaHUIO
WNHCTPYMEHTA U OCHACTKM
Ans paboTbl HA TOKapHbIX
CTaHKax C MporpaMMHbIM
yrnpas/ieHVeM B
COOTBETCTBMU c
Mo/sly4YeHHbIM  33faHuEM
(BK/HOYAsA  M3roTOBNEHME
NpPo6HOM fetanu 7
KOHTPO/1b NapaMeTpoB)

BOOOpPaXKeHMe, 6bITb MHULMATUBHBIM,

MP39 - camocTosATe/IbHO COCTaBNATbL M/iaH
peLleHnsi NpobneMbl C YY4ETOM UMEHLLMXCA
PECypCcoB, COOCTBEHHbIX BO3MOXHOCTEN W
npeanoYTeHni

JIP23 - TOTOBHOCTb K Tpydy, OCO3HaHWe
LIEHHOCTM MacTepCcTBa, TPyAono6ue,

ne24 - FrOTOBHOCTb K aKTWBHOW
[leATeNbHOCTH TEXHOMOrNYEeCKoW n
CoLMaNbHOM HanpaBfEHHOCTKN, CMNOCOBHOCTb
NHULMMPOBATD, niaH1poBaTb 7
CaMOCTOSATe/IbHO BbIMOMHATb TaKyr
[lesATeNIbHOCTb,

JIP26 - TrOTOBHOCTb WM CMOCOGHOCTbL K
obpa3oBaHMIO M camMo06pa3oBaHUIO  Ha
NPOTSXKEHUW BCEIA XKM3HW,

MP1 - caMOoCTOATENIbHO (POPMYNNPOBaTh U
aKTyanmM3nposaTb MNpPo6iemMy, paccMaTpuBaThb
€e BCEeCTOPOHHE,

MP2 - ycTaHaBNMBaTb  CYLLECTBEHHbIN
MPU3HaK WM OCHOBaHWA A/19 CpaBHEHMS,
Knaccudgukaumm 1 0606LLeHNs,

MP4 -  BblSBNATbL  3aKOHOMEPHOCTU U
npoTnBopeyns B paccMaTprBaeMbIX
ABNEHUSAX,

MP5 - BHOCUTb KOPPEKTUBLI B AEATENBHOCTD,
OLleHMBaTb COOTBETCTBYUE Pe3ybTaToB Lensam,
OLleHMBaTb PUCKK nocneacTeumi
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MP63 BnafeHWe OCHOBOMOMAralOWUMNA  PUNYECKUMU  MOHATUAMWU U
Be/IMYMHAMMW, XapaKTepusyroLwmMmn (usmnyeckme npoweccol (CBA3aHHbIMK C
MEXaHWUYECKUM [IBMDKEHMEM, B3aMMOJENCTBMEM Tesl, MeXaHUYeCKUMM
KonebaHnAMM 1 BOMHAMK; aTOMHO-MOJIEKY/IIPHBIM CTPOEHMEM BELLECTBa,
TENMIOBLIMW  MPOLLeCCaMK;  3NIEKTPUYECKUM U MarHUTHbIM  MONAMM,
3NIEKTPUYECKUM TOKOM, 3/1IEKTPOMArHUTHLIMW KOMe6aHUAMU 1 BO/THAMU;
OMTUYECKMMUN ABMIEHUAMMN; KBAHTOBLIMU ABMIEHUAMW, CTPOEHMEM aTtoma U
aTOMHOro Afpa, PajguoakTMBHOCTbIO); BNafeHWe OCHOBOMO/AralLwnumm
aCTPOHOMMYECKUMW  MOHATUAMK,  MO3BONAKOLWMMK  XapaKTepu3oBaTb
npoLecchl, MNpoucxoadlive Ha 3Be3fax, B 3Be3[HbIX CUCTeMax, B
MEeXralakTU4YeCKOi cpefe; ABWKEHMe HebGeCHbIX Ten, 3BOMOLMIO 3BEe3[ U
BceneHHoix;

P64 BnafeHWe 3aKOHOMEPHOCTAMMW, 3aKOHamMu W TeopuaAMM  (3aKOH
BCEMUpPHOro TaAroteHus, I, 11 n Il 3akoHbl HbHOTOHa, 3aKOH COXpaHeHWs
MEXaHWYEeCKOW 3HEPruu, 3aKOH COXPaHEeHUs  MMMY/bCa,  NPUHLMM
Cynepnosnuumv cua, MNpUHLMN PaBHOMNPaBHOCTU MHepLMa/bHbIX CUCTEM
OTCYeTa, MOJNIEKYNAPHO-KMHETUYECKYIO TEOPUI0 CTPOEHUS  BeLLecTBa,
ra3oBble 3aKOHbl, MepBbl 3aKOH TEPMOLMHAMUKK; 3aKOH COXpaHeHus
3NEKTPUYecKoro 3apsaga, 3akoH KynoHa, 3akoH Oma Ansd yvacTka Lenu,
3akKoH Oma 115 MOMHOW 3MEeKTPUYECKON Lenn, 3akoH hxoyna - JleHua,
3aKOH 3M1EKTPOMArHUTHON MHAYKUMMW, 3aKOH COXPAHEHUS 3HEPrumn, 3aKoH
NPAMOJSIMHEHOIO pacnpoCcTPaHeHUs CBETa, 3aKOH OTPaXKeHUs CBeTa, 3aKOH
MpesioM/IeHNs CBeTa; 3aKOH COXPaHeHWs 3Hepruun, 3aKOH COXpaHeHus



[leaTenlbHoCTH,
MP8 - cnocobHOCTb U TOTOBHOCTb K
CaMOCTOATE/TbHOMY NMouCKy MeToz0B
peLleHna NpakKTUYecknx 3afad, NPUMEHEHUIO
pa3NMyHbIX METOA0B MO3HaHUS,

MP10 - (opmMMpoBaHME Hay4yHOro TuMMa
MbILLNIEHWS, BNafeHune Hay4Ho
TEPMUHO/IOTUEN, KNOYEBLIMU MOHATUAMU U
MeTo4amMu,

MP12 - BbISIBNATb NPUUYNHHO-CNEACTBEHHbIE
CBA3M N aKTyaM3nMpoBaTh 3ajady, BbiABUraTb
rmnoTesy ee peLleHus, Haxo4uTb aprymMeHTbl
09 [0Ka3aTeNlbCTBa CBOWIX YTBEPXAEHUMN,
3a/laBaTb MapameTpbl U KPUTEPUU PELLIEHUS,
MP13 - aHanu3mpoBaTtb MOMyYeHHbIe B XO4e
peLleHns 3afayn pesynbTatbl, KPUTUYECKU
OLleHMBaTb nx [LOCTOBEPHOCTb,
NnporHo3vpoBatb  M3MEHEHME B HOBbIX
yCNoBUSX,

MP15 - paspa6aTbiBaTb MaH peLLeHNs
Npo6/iemMbl C YYEeTOM aHaIn3a MMEOLLUXCS
mMaTepuanbHbIX U HeMaTepuaibHbIX PeCcypCos,
MP19 - BblABUraTb HOBble UAEW, Npeaiaratb
OpUTMHasbHbIe NOAXO0AbI U peLleHns,

MP39 - camoCTOATe/IbHO COCTaBNATbL MaH
peleHns nNpobsieMbl C YY4ETOM MUMEIOLLUXCS
PECcypcoB, COOGCTBEHHbIX BO3MOXHOCTEN W
npeAnoYTEHNIA
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NMNYNbCa, 3aKOH COXPaHEeHUs 3MIEKTPUYECKOro 3apafa, 3aKOH COXpaHeHus
MaccoBOro 4mcna, noctynatbl bopa, 3aKOH paguoakTUBHOrO pacnaga);
yBEpPeHHOe MCMo/b30BaHMEe 3aKOHOB W 3aKOHOMEPHOCTEN MNpu aHaimse
(hU3NYECKMX ABSIEHMIA N NPOLLECCOB;

P66  BnageHWMe  OCHOBHbIMW  MeTOAaMW  Hay4yHOro  MO3HaHWUA,
NCNoNb3yeMbIMU B (IM3MKE: MPOBOAMUTL NPSMbIE U KOCBEHHbIE NU3MepPEHNS
(hM3NYECKMX BEINMYUH, BbIOMPas OMTUMa/IbHbIA CNOCO6 WU3MepeHns W
NCMONb3ys W3BECTHble METOAbl OLUEHKM MOrpeLHOCTen  U3MepeHNi,
NPOBOAMTb  UCCNeoBaHNe 3aBUCUMOCTE  (DU3NYECKMX BESIMYMH  C
NCNONb30BAHMEM  MNPSAMbIX  U3MEPEHWI,  OOBACHATL  MONYYEHHbIe
pe3ynbTaThbl, UCMO/b3YA (PU3NYECKME TEOPUK, 3aKOHbI U NOHATUA, U AenaTb
BbIBOAb!; cob6ntofaTb npasuia 6e3onacHOro Tpyaa npuv NpoBefeHUn
nccnefoBaHWM B pamkKax — y4yebHOro  akcnepumeHtTa U y4yebHo-
NcCnefoBaTeNbCKOM — [eATeNbHOCTM € MCMO/Ib30BaHWEM  LMPOBLIX
N3MepPUTE/IbHbIX  YCTPOCTB UM nabopaTopHOro  060pyAoBaHuUS;
CPOPMMPOBAHHOCTL NPEACTaBNEHUA O MeToAax MOoMyYeHUs HayUHbIX
aCTPOHOMUYECKMX 3HAHWIA;

MP67 chopMMPOBAHHOCTL YMEHMS peLlaTb pacyeTHble 3agaqynM C SBHO
3a[]aHHON  (PM3MYECKOA MOAENbID, WCNONb3Ys (U3NYECKME 3aKOHbI U
NPUHLMMBI; Ha OCHOBE aHaM3a YCMoBWSA 3afayn BblOMpaTh (PU3NYECKYHO
MOZe/b, BbIAeNATb (PU3NYECKME BENUUMHDBI U (POPMY/IbI, HEOOXOAMMbIE A/15
ee peLleHusi, NPOBOANTL pacyeTbl U OLEHMBATb PeaslbHOCTb MOMYYEHHOro
3HaYeHMst  (PM3NYECKOM BE/IMUMHBI, pellaTb KavyeCTBEHHble 3afayu,
BbICTpavBas JIOTMYECKN HEeMNpPOTUBOPEUMBYIO LEMOYKY PacCy>KAeHuin c
OrMOpPOI Ha U3yYeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (DU3NYECKUNE AB/IEHUS;
MP68 cthopMMPOBAHHOCTb YMEHUS MPUMEHSTb MOJYYEHHble 3HaHWUA ANs
06bACHEHNSA YCNOBUIA NPOTEKAHWSA (IM3NYECKNX SBNEHWIA B NPMPOAE U ANS
MPUHATUSA  NPaKTUYECKUX PEeLeHUA B MOBCEAHEBHON >KU3HWM  [ANnA
obecneyeHns 6e30MacHOCTM Mpu obpalleHnn ¢ BbITOBbIMK Npubopamn 1



TEXHUYECKMMM YCTPOCTBaMM, COXPaHEHNS 340P0Bbs U COONIOAEHNS HOPM
9KONOrMYeCKOro MoBefeHWss B OKPY)KaloWein  cpefde;  NMOHUMaHWe
He0OXO0AMMOCTN NPUMEHEHUS AOCTVKEHWIA (DU3UKU N TEXHONMOTNA Ans
paumoHa/IbHOTO MPYPOAONO/b30BaHNS;

MPy2  copMMPOBAHHOCTb  CUCTEMbI  3HaHU O  (PU3NYECKUX
3aKOHOMEPHOCTAX, 3aKOoHaX, TeopusX, [eNCTBYIOWMUX Ha YPOBHSAX
MUKpPOMMpa, Makpomupa MW Merammpa, npeAcTaBfieHUid 0 Bceoblem
XapakTtepe (PM3NYECKMX 3aKOHOB; NPeCTaBNeHNn O CTPYKTYpPe NOCTPOEHWS
(hM3nYeCKO Teopuu, YTO MO3BOSIMT OCO3HATb POJb (hyHAAMEHTAsIbHbIX
3aKOHOB M TMPUHUWMNOB B COBPEMEHHbIX MNPeACTaB/eHUsX O NPUPOAE,
MOHATL FPaHULbl NMPUMEHUMOCTN TEOPUIA, BOSMOXHOCTU UX MPUMEHEHUSA
[J151 ONUCaHUA eCTeCTBEHHOHAYYHbIX AB/IEHWIA 1 MPOLIECCOB;

MPy5 chopMMPOBAHHOCTb YMEHWUIA MPUMEHATb 3aKOHbI  KNacCUYeCKOoin
MEXaHWKWN, MONEKYNIAPHOW (U3UKM U TEPMOAUHAMUKN, 3NEKTPOLUHAMUKM,
KBaHTOBOW (DM3MKN [/19 aHam3a U OObACHEHWUS SABMEHWIA MUKPOMUPA,
MakpoMmpa M Merammpa, pasnu4yatb ycnosus (rpaHuupbl, 061acTi)
NPUMEHUMOCTM  (PU3NYECKMX 3aKOHOB, MOHUMAaTb BCEOOLLMIA XapaKTep
(hyHAaMEHTa/IbHbIX 3aKOHOB (3aKOH COXPaHeHWsi MeXaHW4YeCKOn 3Hepruu,
3aKOH COXpaHeHus WMMy/bca, 3aKOH BCEMWPHOrO TATOTEHWS, MNepBblid
3aKOH TEPMOUHAMMKK, 3aKOH COXPaHEHUS 3NEKTPUYECKOrO 3apsaa, 3aKOoH
COXpPaHEHUS 3Heprun) W OrpaHNYeHHOCTb WCMONb30BAHUA  YaCTHbIX
3aKOHOB; aHaIN3MpPoBaTb (PU3MYECKME MPOLECChbl, WUCMO/b3YS OCHOBHbIE
NOSIOXKEHWS, 3aKOHbI 7 3aKOHOMEPHOCTH: OTHOCUTENIbHOCTb
MEXaHUYECKOro [BWKEHWS, (OpPMY/bl KMHEMATUKN pPaBHOYCKOPEHHOr o
[BWKeHWs, npeobpasoBaHnsa Manunnes ons CKOPOCTU U MepemMeLLeHns, Tpu
3aKoHa HbloTOHa, NPUHLMN OTHOCMTENBHOCTK "annnes, 3aKoOH BCEMUPHOTO
TAFOTEHWS, 3aKOHbl COXPaHeHWUs UMMy/bCa M MEXaHWYeCKOW 3Hepruu,
CBA3b PaboTbl CW/Ibl C WM3MEHEHMEM MeXaHWYECKOW 3Hepruun, YcroBus
paBHOBECUS TBEPLOrO Tena; CBA3b AaB/EHMS UAea/lbHOrO rasa co cpefHein
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KMHETUYECKON 3HEpruein TensoBOro [ABMXKEHWUS U KOHUEHTpauueid ero
MOSIEKY/, CBSi3b TeMMepaTypbl BellecTBa CO CpeAHel KMHEeTUYECKOW
3Heprueit ero 4acTuu, CBA3b AaBNeHNst NeabHOro rasa ¢ KOHUeHTpauuen
MOMIEKYNn W €ero TemnepaTypou, ypaBHeHWe MeHaeneeBa-KnanenpoHa,
nepBbl 3aKOH TEPMOANHAMMUKK, 3aKOH COXPaHEHWUSI 3HEprum B TEM/0BbIX
npoueccax; 3aKOH COXpaHeHUs 3NEeKTPUYECKOro 3apsga, 3akoH KyroHa,
NOTEHUMANbHOCTb 3M1EKTPOCTATUYECKOr0 MOMSA, MPUHLUMN Cynepnosuummn
3NEKTPUYECKMX None, 3akoHa KynoHa; 3akoHbl OMa Ans yyacTKa Lenu un
ANA  3aMKHYTOW 3M1eKTPMYECKON Uenn, 3akoH J[hxoyns-SleHua, 3akoH
3NEKTPOMAarHUTHOW MHAYKUUW, NpaBuio JleHua, nocTynarbl cneumanbHoM
TEOpUM OTHOCUTENbHOCTU JWHLITEAHA, YpaBHeHWe JNHLWTeHa A1
(hoToaththekTa, nNepBbIAi U BTOPOWM  nocTynatbl bBopa, npuHUMN
HeonpeaeneHHOCTN [eli3eHOepra, 3aKOH COXpaHeHus 3apsifa, MaccoBOro
ymcna v 3HePrun B AAEPHbIX peakumsaX, 3aKOH PaaroaKTUBHOIO pacnaja;
MPy7 chOpMUMPOBAHHOCTb YMEHWIA WCCNeaoBaTb WM aHaIM3MPOBaTb
pasHoo6pasHble (HM3NYECKME SIBMIEHWS U CBOWCTBA OOBEKTOB, NMPOBOAWTH
CaMOoCTOATE/IbHbIE UCCNEA0BaHMS B peasibHbIX 1 1abopaTOpHbIX YCNOBUSIX,
ynTaTb W aHaIM3MPOBaTb XapaKTEPUCTUKM NPUOOPOB M YCTPOMCTB,
06BACHATL NPUHLUMIMBI MX PaboThl;

MPy9 cthopMMPOBaHHOCTb YMEHUS pellaTb pacyeTHble 3afayn C SIBHO
3a[]aHHON W HEesIBHO 3alaHHON (M3NYECKOW MOfENbH: Ha OCHOBaHUU
aHanmsa ycnoBus  BblOMpaTb  (PU3MYECKMe  MOofenu,  OTBevaroLume
TpeboBaHMsAM 3adayn, NPUMEHATb (DOPMY/bl, 3aKOHbI, 3aKOHOMEPHOCTU W
noctynatbl (PU3NYECKUX TEOPUIn MpW WUCMOMb30BaHUN MaTemaTUYeCKUX
METO/0B peLLeHuns 3aay, NPoBOANTb pPacyeTbl HA OCHOBaHUM MMEIOLLMXCA
[laHHbIX, aHaNN3MpPoBaTb Pe3y/bTaTbl N KOPPEKTUPOBATL METOAbI PELLEHMS
C Y4YeTOM MOJYYeHHbIX pe3ynbTaToB; pellaTb KayeCTBeHHble 3ajau,
Tpebytowme NPUMEHEHNS 3HaHWUIA U3 pasHbIX Pa3fenioB LUKO/IbHOIo Kypca
(M3MKK, a Takke WHTerpauum 3HaHWA U3 OpYrux nNpeamMeToB
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eCTeCTBEHHOHay4YHOro UMKIa:  BbICTpamMBaTb  JIOTMYECKYH)  LIeNOYKy
PacCy>KAeHWA C OMnopoli Ha W3Y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hM3nYecKme ABNEHNS;

MPyl12 oBnageHue opraHuM3aLMOHHbLIMA M MO3HABATE/IbHbIMU YMEeHUAMUN
CaMOCTOSATE/IbHOIO NPUOBPETEHNS HOBbIX 3HAHWI B MPOLIECCE BbINOMHEHWS
MPOEKTHbIX N y4ebHO-MUCCNefoBaTeNlbCKNX paboT, yMeHUsAMM paboTaTb B
rpynne C BbIMO/HEHNEM Pa3INYHbIX COLMANbHbIX POMER, NAaHMPOBaTb
paboTy  rpynnbl, pauuOHa/IbHO  pacnpefensTb  AeATeNbHOCTb B
HecTaHJapTHbIX CUTyauusaX, afeKBaTHO OLEHMBATb BKMa[ Kak4oro u3
YYaCTHUKOB FPYMnbl B PELLEHNE pacCMaTpPUBaeMoin Npobemsl;



2. CTPYKTYPA N COOEP>XAHWE YYEBHOI' O NMPEOMETA

2.1. O6bem yyebHOro npegmeTa v BUAbl y4ebHo paboThbl

Bupg yuebHoIn paboThl O6bem B yacax
O6bem obpasoBaTeNlbHON Nporpammbl y4e6HOro npegmeTta 208
Ob6s3aTenbHasa ayagMTopHas Harpyska: 170
TEeopeTUYecKume 3aHATHS, 122
B T.4. B (DOPMeE NPaKTUYeCKOW NOLrOTOBKM 33
npakTuyecKmne 3aHATHS, 20
B T.4. B (hopme NpaKTUYeCKo NoaroToBKu 10
NabopaTopHbIe 3aHATUS, 28
B T.4. B (hopMe NpPaKTMUUECKO NoAroTOBKM 12

CamocTtoAaTenibHasa paboTa,
B T.Y. B (hOpMe NPaKTUYECKOIN MoAroTOBKM

NHanBnayanbHbIn NPOeKT 32

MpomexyToyHasa aTTecTayma (3K3ameH) 6
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2.2. TemaTWU4ecKMin NNaH 1 cogepXxaHue y4ebHOro npeameTta

HanmeHoBaHue
pas3fnenoB v Tem

1
[NoBTOpEHMEe Kypca
(hbM3MKN OCHOBHOW
LUKO/b

Copep>xxaHue yuebHoOro matepuana n opMbl opraHusaLum
fesaTeNbHOCTM oby4aruimxcs

2
TeopeTnueckoe 3aHATMe. PelleHMe 3afaHUin Ha MOBTOPEHUe
Kypca (31K OCHOBHOM LLKO/IbI

KoHTponbHas paboTa (BXOAHO! KOHTPO/b)

Pasgen 1. ®nsmka n MeTofbl Hay4YHOro NMo3HaHUA

Tema 1.1.
BeefeHue

Pasgen 2. MexaHunka
Tema 2.1.
KnHemartuka

TeopeTuyeckoe 3aHATMe. BsefeHve. ®usnka W MeTodbl
Hay4HOro nosHaHus
®dusnka - Hayka O npupofe. HayuHble MeTOAbl MO3HAHWUA

OKpY>KatoLlero mvpa. Ponb 3KcnepumeHTa M Teopun B npoLecce
MO3HaHWs MNPUPOAbl. DKCMEPUMEHT B (m3nke. MopenmposaHme
(M3nUeckMx ABNEHWIA W mpoueccoB. Hay4yHble rMNoTe3bl.
®usnyeckme 3aKoHbl M Teopun. [paHMUbl  NPUMEHUMOCTM
(hm3nyecknx 3akoHoB. [MpuHUMN cOOTBETCTBMS. POnb M MEcTo
(M3nKM B HOPMNPOBAHNM COBPEMEHHOM Hay4HOI KapTVHbI MMpa,
B MPaKTUYECKOIN LeATeNIbHOCTU NIIOAEN

TeopeTnuyeckoe 3aHATUE. OCHOBHble MOHATMA KUHEMATUKMN.
PaBHOMepHOE NPSMO/IMHENHOE ABUXEHWE

MexaHun4yeckoe AaBwxeHue. OTHOCUTENBHOCTb MeXaHW4YecKoro
aBmKeHuA. Cuctema oTcyeta. Tpaektopus. [lepemelleHue,
CKOpPOCTb  (CpedHAss  CKOPOCTb, MFHOBEHHas CKOPOCTb) W
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B Tom yucne

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

Koabl 06WMX KOMNETEHLU N 1
JIMYHOCTHBbIX,
MeTanpegMeTHbIX, NpeaMeTHbIX
pe3ynbTaToB, QOPMUPOBAHUIO
KOTOpPbIX CNoco6CcTBYET
3/1eMeHT NporpaMmmbl
5
OK 04, NP14, NP23, NNP24, JIP25,

MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P63, MP67, MPy9

OK 03, OK 05, /1P8, JIP16, NIP26,
NIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP65,
MP66, MPy1,MPy13

OK 05, /P8, /IP16, /IP26, /IP33,
MP8, MP10, MP18,MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
MP65, MPy3, MPy4, MPy5



Tema 2.2.
JnHamnka

YCKOPEHWe maTepuasibHOM TOUKKM, MX MPOEKLMN Ha OCU CUCTEMBI
KoopauHat. CnoXeHWe MepemeLLeHNini U CNIOXKEHWE CKOPOCTENA.
PaBHOMepPHOe paBHOYCKOPEHHOE NPSMOJIMHENHOE [BUXKEHNE.
TeopeTuyeckoe 3aHsaTMe. [pAMONMHEAHOE  [ABMXKEHME C
MOCTOAAHHLIM YCKOPEHWEM. PaBHOMEPHOE [ABWXXEHME TOYKMW MO
OKPY>XHOCTU

PaBHOYCKOpeHHOe  MNPSMOJIMHEeHOe  ABWKeHue.  [padmku
3aBMCMMOCTM  KOOPAMHAT, CKOPOCTW, YCKOpPeHWs, nNyTm U
nepeMeLLeHNs martepuanbHOM TOYKM OT BpemeHW. CBo60oaHOE
nageHne. YckopeHue CBOGOAHOr0 nageHus. KpuBonvHenHoe
OBWKeHVe. [BMKEHWE MaTepuaibHON TOUYKM MO OKPYXXHOCTU C
MOCTOSIHHOM MO  MOLY/0  CKOPOCTbK.  YT/oBas  CKOPOCTb,
NMHENHas  ckopocTb. [epuoj M 4yacToTa  ObpalleHus.
LleHTpoCcTpemMnTe/IbHOE YCKOpPeHe

MpakTnyeckoe 3aHATMe.  PelleHne 3aga4 no  Teme
«KuHemaTtuka»

TeopeTnueckoe 3aHaTue. Cuna. Macca. 3akKOHbl AUHAMUKMN.
MpuHUMN oTHOCcUTEeNbHOCTU anunes. MepBblii 3aKOH HbHOTOHA.
WHepumnansHble cuctembl otcyeta. Macca Tena. Cuna. MNpuHumn
cynepnosvyun cun. BTopoli 3akoH HblOTOHA Ans MaTepuasibHOM
TOYKM B MHepumanbHou cucteme otcyeta (MCO). TpeTuid 3aKoH
Hbl0TOHa ANa MaTepuanbHbIX TOUEK.

TeopeTnueckoe 3aHATMe. CUSbl B MPUPOAE.

Cuna ynpyroctu. 3akoH N'yka. Bec Tena. TpeHue. Buabl TpeHus
(Mokosi, CKonMbXeHus, KadveHws). Cuna TpeHusa. Cyxoe TpeHue.
Cuna TpeHNs CKOMbXeHUs 1 cuna TpeHusa nokos. KoadduumneHT
TpeHus. Cuna conpoTUBAEHNUA NPU ABVXEHUWU Tefa B XULKOCTU
nnn rase.
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OK 05, J1IP8, J1P16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP62, IMNMP63,
P65, MNPy3

OK 05, /1P8, /1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP62, INMP63,
P65, MPy3, MNMPy4, MPy5

OK 05, N1P8, /IP16, N1P26, P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TTP62, TNP63,
MPy2, MNPy5

OK 05, N1P8, JIP16, /1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MNP62, IMP63,
MPy2, NPy5



Tema 2.3.
3aKOHbI CoOXpaHeHus
B MeXaHuke

TeopeTunyeckoe 3aHsATUE. 3aKOH BCEMUPHOIO TAroTeHus. lMepsas
KOCMUMYecKas CKOpoCTb

Cwuna TAXKeCTu 1 cuna BCEMUPHOro TArOTEHMA. 3aKOH BCEMUPHOIO
TAroTeHus. lNepBas KOCMUYecKast CKOpPOCTb. [BMXKeHWe MnniaHeT U
Manbix Ten ConHeyHol cuctembl. Bec. HeBecomocTb.

MpakTnyeckoe 3aHATMe. [pUMeHeHMe 3aKOHOB HbHOTOHa Mpw
peLleHnn 3agau

MpakTuyeckKoe 3aHsTMe. VccnenoBaHue [ABMXKeHUS Gpycka Mo
HaK/IOHHOM NIOCKOCTM NOA, AeNCTBUEM HECKObKUX CUI

TeopeTuueckoe 3aHATMe. IMnynsc Tena. Mimnynbc cunbl. 3akoH
COXpaHeHusa nMnynbca. PeakTUBHOE [BUXXEHNe.
VIMnynbC maTtepuansHO TOUKM (Tena), CUCTeMbl MaTepuasibHbIX
ToueK. VIMnynbC cunbl M M3MEHEHMe uMNynbca Tena. 3akoH
COXpaHeHVa uMnynbca. PeakTMBHOE [BWXeHMe. Vcnonb3oBaHue
3aKOHOB MeXaHUKWN Ansi 06bACHEHUS OBUXKEHUS HEOECHbIX Ten U
AN pasBUTUA  KOCMUYECKMX  MCCNefoBaHWi,  rpaHuubl
NPUMEHUMOCTM K/TACCUYECKON MeXaHWKK. YNpyrue n Heynpyrue
CTO/IKHOBEHUSA
TeopeTunyeckoe 3aHATMEe. MexaHW4yeckas paboTa U MOLLHOCTb.
KunuHeTnyeckad 3Heprus. [loTeHumanbHas  3Heprus.  3aKOH
COXPaHEHWNS MeXaHNYeCKOW SHEPTUK.
MexaHunyeckass pabota U MOLLHOCTb. KuHeTuyeckas 3aHeprus.
lNoTeHumnanbHaa 3Heprus. [loTeHUWanbHas 3Heprus  ynpyro
27

OK 02, OK 05, J1P8, J1IP16, /1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MNP63, INMP64,
MPy1,MPy2, MPy5, MPyHO,
MPy11

OK 05, /1P8, N1P16, J1IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TP63, MP64,
MPy1, MPy2, MPys5, MNPytO,
MPy11

OK 05, /1P8, N1P16, J1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TP63, NMP64,
MPy1, MPy2, MMPy5, MPylO,
MPy11

OK 02, JIP8, J1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP61, MP63,
P64, MNP69, MNPy2, NPys,MPy11

OK 05, /1P8, N1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, INMP64,
MPy2, MPy5



AehopMUPOBaHHOM MPYXXUHbI. [OTeHUManbHas 3Heprust Tena
B6/M3N MOBEPXHOCTK 3emnn. MoTeHUManbHble "
HenoTeHUManbHble cunbl. CBA3b PaboTbl HEMOTEHUMAbHBIX CUN C
M3MEHEHNEM MEXaHWYECKO 3HepruyM CuUcTembl Tenl. 3aKoH
COXPaHEeHUs MeXaHWYecKoi 3aHeprun. PaboTa CUMbl TSHXKECTU U
CWNbl yNpyrocTu. MpumeHeHre 3aKOHOB COXPaHeHMS.
MpakTnyeckoe 3aHATUe. [pUMeHEHMWe 3aKOHOB COXpaHeHUs
MMMNY/bCA U 3HEPr W NPY PELLIEHNN 3a1ay

Pasgen 3. MonekynsapHasa gpusvMka n TepMmogmMHamMmmnKa

Tema 3.1
OcHoBb!
MOJIEKY/IAPHO-
KWHETUYECKoW
Teopum

TeopeTunyeckoe 3aHaTUe. OCHOBHble NonoXxxeHns MKT. OcHosHoe
ypaBHeHne MKT

OCHOBHbIE NOMNOXEHNA MONEKYNAPHO-KUHETUYECKON TEOPUM U KX
OnbITHOe 060CHOBaHMe. BpoyHOBCKOe [ABMXEeHWE. Ouddysns.
XapakTep [ABWKEHWS W B3aUMOLENCTBMSA YacTuL, BelyecTBa.
Mogenn CTpoeHMsi Tra30B, >KWAKOCTEM W TBepAbIX Ten W
06bsACHEHMe CBOWCTB BellecTBa Ha OCHOBE 3TUX Mofenel. Macca
N pasmepbl Monekyn. Konuyectso BeulectBa. [locTosiHHas
ABoragpo.

TeopeTunyeckoe 3aHATUe. TemnepaTypa v ee U3MepeHue

Tennosoe paBHOBecue. Temnepatypa M ee u3mepeHue. LLkana
Temnepatyp LUenscua. Mopgens wupgeanbHoro rasa. OCHOBHOe
ypaBHEHNE MOJMEKYIAPHO-KMHETUYECKOA Teopun  KAeasbHoro
rasa. AGCONOTHaA TemnepaTypa Kak Mmepa cpefHell KMHeTUYeCKOM
3Heprumn TenjoBoro ABMXeHUs yacTtuy, rasa. LLlkana temnepatyp
KenbBuHa.

TeopeTnyeckoe 3aHATUe. V3onpoLecchl. ['a30Bble 3aKOHbI
"a30Bble 3aKOHbl. YpaBHeHWe MeHpgeneeBa-KnaneinpoHa. 3akoH
[JanbToHa. M3onpoueccbl B UMAea/lbHOM ras3e C MOCTOAHHBIM
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OK 05, /1P8, JIP16, JIP26, /IP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MP64,
MPy2, MPy5

OK 05, N1P8, /1P16, /1P26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP62, MNMP63,
P64, 1P65, MNPy3, MNMPy4

OK 05, /1P8, J1P16, /1P26, /1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP63, MPy4, MPy5

OK 05, J1P8, N1P16, N1P26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



Tema 3.2.
OcCHOB®I
TEPMOANHAMMKN

KONNYeCTBOM BeLLeCTBa. I"padhmyeckoe npeLcTaBneHne
130MpPOLIECCOB: 130TEPMA, M30X0pa, 1306apa

MpakTuyeckoe  3aHATMe.  PelleHne 33ga4 Mo  Teme
«MonekynspHas (usnka»

NabopaTopHoe 3aHATKe. IccnegoBaHMe N30XOPHOMo npotiecca B
rase

Na6opaTopHoe 3aHaTue. OnMpefeneHne Maccbl BO3dyxa B
KNacCHO/ KOMHaTe Ha OCHOBE W3MepeHuii 06beMa KOMHaTbl,
[aBNeHns 1 TeMnepaTypbl BO3gyXa B Hel.

TeopeTnyeckoe 3aHATNe. BHYTPEHHAA 3HEPIUA UAEaIbHOIO rasa.
PaboTa 1 TennoTa Kak (popmbl nepegayun sHeprun. Konmuectso
TennoTbl. YpaBHeHWe TenoBoro 6anaHca

BHYTpeHHAA 3Heprusa cuctembl. BHYTPeHHAA 3Heprusa naeanbHoro
rasa. Pabota » Tennota Kak (hOpMbl Mepefayn  3Hepruu.
TennoemMKoCTb. YaenbHas TensoemKocTb. KofnyecTBo TensoTbl.
YpaBHeHVe TensoBoro 6anaHca. Bwgbl  Tennonepegauw:
TEensoNpPoOBOAHOCTb, KOHBEKLMA, U3NTyUYEeHNe.

TeopeTuyeckoe 3aHaTue. [lepeoe KW BTOpOE  Hayana
TepMoANHaMUKN

MepBbIi 3aKOH TepMOAMHAMUKKW. TpMMEHeHVE NEepBOro 3akoHa
TEPMOAVHAMUKMA K M3onpoleccam. AamabaTHbIA  MpoLecc.
padmueckas WHTepnpeTaumsa paboTbl rasa. BTopoi 3akoH
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MP46, MP55, P62, MP67,
MPy2, MPy5

OK 05, /1P8, JIP16, /P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP67,
MPy2, MPy5

OK 04, NIP14, NP23, /TP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P62, MP63,
MP66, MP610, MPy7, MPy12

OK 04, OK 05, /IP14, NP23,
NP24, IP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP62,
MP63, MP66, MP610, MPy7,
MPy12

OK 05, J1IP8, J1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MNP65, MNMPy4

OK 05, N1P8, N1P16, N1IP26, NTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, INMP64,
MPy2, MNPy5



Tewma 3.3.
ArperaTHble
COCTOSIHMABeLLLeCTBaA
1 (ha3oBble
nepexopsl

TepMmoAvHaMmKn. HeobpaTMMOoCTb NPOLLECCOB B MPUPOSE.
TeopeTuyeckoe 3aHATMe. Tennosble asuratenn. K tennosoro
Apuratens. OxpaHa npupoabl

Tennosble MawuWHbl. MpUHUMNLI AEACTBUA TEMNOBbIX MalUVH.
MpeobpaszoBaHWA 3HEPTUN B TEMOBbIX MalnHax. KoagguumeHTt
MONIe3HOro AencTBMA TENnoBOM MalwuHbl. Linkn KapHo u ero
KO3(ULMEHT MONE3HOr0 AeNCTBMA. IKONOrmyeckue npobiembl
TENnI03HEPreTUKN. TexXHMUYeCKne YCTPOMCTBA M MNpaKTUYecKoe
NpYMeHeHWe: fABWrate/lb  BHYTPEHHEro CropaHusi, ObITOBOWA
XONOANNBbHUK, KOHAMLMOHep. OXxpaHa npupoab!

TeopeTuueckoe 3aHATMe. lMcnapeHne W KOHAEHcauws.
HacbiweHHbIi  Nap W ero  ceoiicTBa.  AOGCOMOTHasA W
OTHOCUTE/IbHas BMIAXKHOCTb BO34YyXa.

VcnapeHve n KoHaeHcaums. HacbIWweHHbIM nap 1 ero CBOWCTBA.
ABCONIOTHaA U OTHOCUTENbHAA BNXXHOCTL BO3dyxa. [Mpubopsl
AN onpefeneHns BMaXKHOCTU Bo3dyXa. Toyka pocbl. KuneHwue.
3aBMCUMOCTb TeMMnepaTypbl KUMEHUA OT AaBneHus. Kputuyeckoe
COCTOSIHME BellecTBa. eperpeTbii Map M ero MCrosib30BaHve B
TEXHVKe

Na6opatopHoe  3aHaTue.  OnpegeneHne  OTHOCUTE/IbHOM
B/IAXKHOCTM BO3yXa.

TeopeTuyeckoe 3aHATUE. XapaKTePUCTUKN TBEPABIX Tes

XapakTepuctumka TBEPLOro COCTOSAHMSA BelLecTBa.
Kpuctannnyeckme n amopgHble Tena. AHW30TPONUSA CBOMWCTB
Kpuctannos. Xuakve KpucTanibl. YNpyrue cBOWCTBa TBEPAbIX
Ten. 3akoH [yka. MexaHW4yecKne CBOWCTBa TBEPAbIX Ten.
Mnactnyeckasa (octaToyHas) geopmaums. Tennosoe pacluvpeHue
TBEPAbIX Ten U KuAkocTed.  Koah(hMUMEHT  IMHERHOro
paclmperHuns.  KoappuumeHT O6BLEMHOIO pacluMpeHus. Yuet
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OK 01, OK 03, OK 07, 1P30,
NP8, NP16, N1P26, /IP33, MP8,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MNP67, MNMP68, MNP69,
MPy1, MPy2, MNMPy9, MPyHO,
MPy11, NPy13

OK 05, /IP8, /P16, /IP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP65,
MP68, MPy1, MPy3, MPy4

OK 04, /P14, NTP23, NTP24, /P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP62, MP66,
MP610, MPy7, MPy8, MPy12

OK 01, OK 03, N1P8, NP16, /1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNMP63,
MP65, MP69, MPy1, MNMPy2, MNPy3,
MPyHO



paclumpeHua B TexHuke. [lnasneHwe. YpenobHaa TensoTa
nnasneHus.

TeopeTunyeckoe 3aHATWe. JKNOKOE COCTOAHUSA  BELLECTBa.
[MoBepXHOCTHOE HaTAKeHne. CMaunBaHue.

XapaKTepucTmKa XUAKOro COCTOAHMS BelecTBa. MoBepXHOCTHbIN
C/IOW  XXMAKOCTU. DHEPrns MOBEPXHOCTHOrO Cfos.  BAvmKHWA
nopsagok. NoBepxHOCTHOe HaTsaKeHne. CMaymBaHue. HABNeHUsa Ha
rpaHuLLe XXMAKOCTU C TBepAbIM TefioM. KanunnapHble SBneHus.
KoHTposibHasa paboTa

Pasgen 4. SnekTpogMHaMmumka

Tema 4.1.
AneKTpocTaTnka

TeopeTnuyeckoe 3aHATMe. 3akKOH KynoHa. 3aKOH COXpaHeHuA
3apaga

dnekTpusaums  Ten.  JNEeKTpUYecknin  3apsg.  [ea  BuAa
3MIEKTPUYECKMX 3apafoB. 3aKOH COXpaHeHUs 3MEeKTPUYECKOro
3apafga. BsavmopgeiicTBme 3apsgoB. 3akoH KynoHa. ToueuHbll
3NEKTPUYECKMIA 3apsag,

TeopeTnueckoe 3aHATHNE. DNEKTPUYECKOE Noe

AnekTpuyeckoe mnone. HanpsXeHHOCTb 3/1EKTPUYECKOro Mofs.
MpvHUMN  cyneprio3vLMn  3N1EeKTPUYECKMX  Monei.  JInHum
Hanps>eHHOCTU 3N1EKTPUYECKOro nons. Pabota  cun
afeKTpocTaTnyeckoro nons. MoreHuyunan. Pa3HOCTb NOTEHLMAMNO0B.
TeopeTuyeckoe 3aHaTHe. [TPOBOAHNKN N ANINEKTPUKN
MMpOBOAHVKMK, AU3NEKTPUKM U NONYNPOBOAHUKA. TPOBOAHUKA U
OV3NIEKTPUKN B 3N1eKTPOCTATUYECKOM rone. [usnekTpuyeckas
NPOHNLLAEMOCTDb.

TeopeTunueckoe 3aHsATUe. KOHAEHCATOPbI

ONeKTPoeMKOCTb.  KoHAeHcaTop. ONeKTPOeMKOCTb  MJIOCKOro
KOHZeHcaTopa. JHeprus 3apsHkeHHOro KoHAeHcaTopa
TexHWYecKne YCTPOMCTBA W MpPaKTUYECKOe  MPUMEHEHME:
3NIEKTPOCKOM,  3/1eKTPOMETP,  3/IEKTpOCTaTUYeckas  3aliuTa,
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OK 05, J1P8, J1P16, N1P26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, INMP65, INMPy3

OK 04, OK 05, /IP8, NIP16, NP26,
NIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
P64, MP65, MPy2, MPy4, MPy5

OK 05, 11P8, /P16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
MP65, MPy3, MPy4

OK 01, /P8, /P16, JIP26, /IP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP69, MP610,
MPy3, MPy4, MPy12

OK 01, NP8, /P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, P68,
MPy9, MPyIO



Tema 4.2.
[MOCTOAHHbIM

C-)I'IeKTpI/Il-IeCKVIVI TOK.

TOKU B pas/fIMyHbIX
cpeaax

3a3eM/IeHVe  3/1EKTPONpPMOOPOB, KOHAEHCATOop, KOMMPOBasbHbIN
annapart, CTPYWMHbIA NPUHTEP.

MpakTuyeckoe  3aHATMe. PelleHMe 3afad Mo  Teme
«NeKTpocTaTnKa»

TeopeTnyeckoe 3aHATMe. 3aKOHbl OMa 418 Lenein NoCTOAHHOrOo
TOKa.

JNEKTPUYECKNIA TOK. YC/OBMA CYLLECTBOBAHWSA 3/1EKTPUYECKOrO
Toka. WcTtouyHmknm Toka. Cuna TOoKa. [MOCTOSIHHBLIA  TOK.
HanpsxxeHve. 3akoH Oma [N yyacTka Lenu. 3NeKTpuyeckoe
COMPOTUMB/IEHME. Y penbHoe COMNPOTMB/IEHNE BelllecTsa.
JNeKTpoABMXKYLLaa cuna U BHYTPEHHEe  COMPOTUMBNEHME
MCTOYHMKA ToKa. 3akoH Oma [ans  nofHOW  (3aMKHYTOM)
aneKTpu4yeckoit Lenu. KopoTkoe 3amblKaHue.

Na6opaTtopHoe 3aHATMeE. O3HakomneHne c

3NEKTPOMN3MEPUTENBHBIMU MPUGopamm

NabopaTopHoe 3aHATMe. MccnefoBaHWe — BOMbT-amMMepHON
XapaKTepUCTIKM NPOBOAHMKA

TeopeTnyeckoe 3aHaTue. [10cnefoBaTeNbHOE W MapanienbHoOe
COeAVHEHNe NPOBOAHNKOB
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OKO01.0K 04, P14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP63,
MP67, NP6S, MP610, MPy9,
MPy12, MPy13

OK 01, /1P8, NIP16, /IP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP63,
P64, MPy4, MPy5

OK 01, OK 04, NK 2.1., MK 2.2.,
NP14, NP23, NP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, INMP66, MNP610, MPy7,
MPy8, MNMPy12

OK 01, OK 04, MK 2.1.,, MK 2.2.,
NP14, NP23, NP24, IP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, INMP66, MNMP610, MPy7,
MPy8, MNMPy12

OK 01, J1P8, 1P16, N1P26, JIP33,
MP8, MP10, MP18, MP19,



lNocnepgoBatenbHoe, nNapanienbHoOe, CMELaHHOe COefVHEHUE
NPOBOAHNKOB.

TeopeTuyeckoe 3aHATUe. PaboTa U MOLLHOCTb 3/IEKTPUYECKOr0o
TOKa. TennoBoe [AencTBMe TOKa

PaboTa aneKTpmnyeckoro Toka. 3akoH [pkoyns-SleHua. MoWHOCTb
3M1EKTPUYECKOr 0 TOKa.

Nab6opaTopHoe 3aHATMe. VccnefoBaHWe MNOC/eL0BaTENbHOMO U
napannenbHoro cCoeiHeHNa NPOBOLHUKOB.

NabopaTopHoe 3aHATUe. V3MepeHMe 3NeKTPOABMKYLLEN Cufbl
MCTOYHMKA TOKA U ero BHYTPEHHEr0 COMPOTUBIIEHNS

MpakTuyeckoe 3aHATMe. PelleHve 3agad Mo TeMe «3aKoHbl
MOCTOSIHHOTO 3/IEKTPUYECKOTO TOKa»

TeopeTuyeckoe 3aHATMe. 3akoHbl Kupxroga nna ysna.
CoefyHeHVE NCTOUYHUKOB 3/IEKTPUYECKOI 3Heprumn B batapeto
3akoHbl Kupxroga pgna y3na. CoeduMHeHWe  UCTOYHMKOB
3NEKTPUYECKON 3HEpPrumn B 6aTapeto

MpakTnueckoe 3aHATHe. PellieHne 3aaa4 ¢ NPYMEHEHNEM 3aKOHOB
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MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP63,
P64, MNPy4, MNPy5

OK 01, OK 03, /1P§, J1P16, N1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNMP63, MNMP64
OK 01, OK 04, MK 2.1, MK 2.2.,
NP14, NP23, JIP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, P66, MNP610, MPy7,
MPy8, MPy12

OK 01, OK 04, MK 2.1, TIK 2.2.,
NP14, NP23, NP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, INMP66, MNP610, MPy7,
MPy8, MNMPy12

OK 01, OK 04, NP14, NP23,
NnP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MNP61,
MP63, MP64, MP67, MPy9,
MPy13

OK 01, J/1P14, NP23, J1P24, P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MNP61, INP67,
MPy9, MPyHO

OK 01, MK 2.1, JZIP14, NP23,



Kupxroga

TeopeTuueckoe 3aHATHe. DNEKTPUYECKUI TOK B MeTaNNax
ONEeKTPOHHas NPOBOAMMOCTb TBEPAbIX MEeTannoB. 3aBUCKMOCTb
COMPOTMBNEHNS METasNoB oT TemnepaTypbl.
CBepXnpoBOAUMOCTb.

TeopeTnyeckoe 3aHATMe. DNEKTPUUECKUI TOK B 3NIEKTPONNTAX
DNeKTPUYECKUIA TOK B pacTBOpax W pacnfaBax 3/eKTPONUTOB.
DNeKTPONUTHYECKas Auccoumalmns. dNeKTponms.

TeopeTUUeckoe 3aHATME. JNEKTPUYECKUIA TOK B BaKyyMe U B
rase

ANeKTpUYEeCKnii ToK B Bakyyme. CBOICTBA 3M1EKTPOHHbIX MYYKOB.
TepMO3MEKTPOHHAA 3MUCCUS.  ONEKTPUYECKMI TOK B  rasax.
CaMoCTOATENbHbIA U HECaMOCTOATENbHbIA  pa3psd.  MonHus.
lNna3ma

TeopeTuyeckoe 3aHaTWe. [lonynpoBogHWKW. CoOCTBEHHas W
npuMecHasi NPoBOAMMOCT MOYyNPOBOAHNKOB

MonynpoBogHUKN. Co6CTBEHHas W MNpUMeCHas MPOBOAMMOCTb
nonynpoBoAHMKoB. CBOICTBaA p-N-nepexosa.

TeopeTuueckoe  3aHATMe.  [1ONYNPOBOAHWMKOBLIA  Avo.

MonynpoBOAHUKOBbIE NPUGOPHI
MpumeHeHWe NONYNPOBOAHUKOB. MoNyNpoBOAHNKOBbIE NPUGOPSI
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NP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP61,
MP67, MPy9, NPyHO

OK 02, N1P8, /TP16, /1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, NMP68, MNP69,
MP610, MPy12

OK 02, OK 07, NP8, P16, J1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP67, MP68,
MPyrO

OK 02, /P8, /IP16, JIP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP68, NP6,
MP610, MPytO, MPy12

OK 01, /P8, NNP16, P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, IMNMP69,
MPy4, MPyHO

OK 01, OK 07, N1P8, JTP16, /1P26,
P33, MP8, MPIO, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INP61, INP68,
MP69, MPy1, MPy4, MPyHO,
MPy13



Tema 4.3
MarHuTHoe none.
DNeKTpomarHMTHasa
NHAYKUWS.

KoHTponbHasa paboTa

TeopeTuyeckoe 3aHATUe. MarHuTHoe nore.

MoCTOSHHbIE MarHuTbl. B3anmopencTeme NOCTOAHHbLIX MarHUTOB.
MarHutHoe none. BekTop MarHWTHOM WHAYKUMW. [puHUMN
CyneprnosnuUmMn MarHUTHbIX Moner. JIMHUA MarHUTHOWM UHAYKLMN.
KapTvHa AWHWIA MarHWTHOM WHAYKUMM  MONS  MOCTOSHHbIX
MarHMToB. MarHuTHoe mnone npPOBOAHMKA C TOKOM. KapTuHa
NMHUA  MHAYKUMWM  MarHUTHOTO  MOMS  AJIMHHOTO  NpSIMOro
NPOBOJHMKA M 3aMKHYTOr0 KOJbLIEBOr0 MPOBOAHMKE, KaTYLUKN C
TOokoM. OnbIT pcTeda. BaaumogencTeme NPOBOAHMKOB C TOKOM.
TeopeTuueckoe 3aHATMe. 3aKOH Amnepa. Cuna JlopeHua

Cuna Amnepa, ee mMogy/nb W HanpasfneHwe. lNpuvMeHeHWe CWNbl
Amniepa. [IBMXKEHME 3apsHKEHHOM YacTuubl B OAHOPOLHOM
MarHuTHOM nosne. Pa6ota cunbl JlopeHua. TpvMeHeHVe CWibl
JlopeHua.

TeopeTnuyeckoe  3aHsATME. fBneHne  3/1eKTPOMarHUTHOMN
NHAyKumK. Mpasuno JSleHua.

FABNeHNe  3NEeKTPOMArHUTHOM  MHAYKuuW.  T1OTOK  BeKTopa
MarHUTHOW WHAYKUMW. ONEeKTPOABWMXKYLLAS Ccuia  WHAYKUAN.
3aKOH 3neKTpoMarHuTHONn uHaykuumn  Papages. Buxpesoe
3N1eKTPUYECKOoe Mnone. JONEKTPOABMXKYLLAA Ccuna WHOYKUAN B
NPOBOAHMKe, ABWXYLLEMCA MOoCTynaTebHO B  OAHOPOLHOM
MarHuTHom none. MNMpasuno JleHua.

TeopeTnyeckoe 3aHAaTMeE. $BneHue CaMOVHAYKL MW,
VHAYKTUBHOCTb. SHEPrUA MarHUTHOIO NONA TOKa.
VHAYKTUBHOCTL. SBNeHWe CcamOVMHAYKUMW. ONeKTpoABMXKYyLLas
CuNa CaMOWHAYKLMW. 3Heprus MarHWUTHOro nonsa KaTylKu C
TOKOM. ONIEKTPOMarH1UTHOe none

MpakTnyeckoe 3aHATMe. PelleHne 3afay Mo Teme «3aKOH
3N1EKTPOMArHUTHOW MHAYKUMMN N ABIEHNE CAMONHAY KLU
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OK 02, /P8, /IP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
P65, MPy3

OK 02, 1P8, J1P16, JIP26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1NP62, MNP67

OK 01, OK 05, /IP8, JIP16, JIP26,
NIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP63,
MP64, MPy2, MPy4, MPy5

OK 01, OK 05, /1P8, /1P16, J1P26,
NnP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, MP63, INP68, MNPy2

OKOJOK 04, NP14, NIP23,
NnP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,



Na6opaTopHoe 3aHATYe. WccneposaHune ABNEHUS
3M1EKTPOMArHUTHO MHAYKLIMK

Pasgnen 5. KonebaHna u BOSHbI
Tema 5.1. TeopeTuyeckoe 3aHATHe. MexaHnyeckme KonebaHus
MexaHunyeckue KonebaTensHas cuctema. CBo6OAHbIE MexaHUYecKne KonebaHus.
KonebaHma 1 BOMHbI  [apMoHMYeckre KonebaHus. Mepuoa, yactoTa, aMmnanTyaa u dasa
Kone6aHuin. TPYXXMHHbIA MasTHUK. MaTemMaTU4ecKuin  MasTHUK.
YpaBHeHNe rapMOHUYECKUX KonebaHwuiA. lMpeBpalleHne 3Heprum
npy rapMOHNYECKMUX KoNebaHUAaX
Na6opaTtopHoe 3aHATMe. ViccnefoBaHne 3aBUCMMOCTU Mnepuoja
MaJlbIX KOfiebaHuin rpy3a Ha HUTKU OT A/IMHBI HATU

TeopeTuyeckoe 3aHATNe. MeXaHNYeCKME BOJHbI

MexaHn4Yeckne BOJHbI, YC/MOBMA pacnpocTpaHeHuda. [lepuog.
CKopoCTb pacnpocTpaHeHWss U A/iMHA BOMHbI. [lonepeyHble u
NPOAO/IbHbIE  BOJIHbI. NHTephepeHLms n  augpakums
MeXaHnyeckux BOJH. 3BYK. CKOpOCTb 3ByKa. [POMKOCTb 3BYKa.
BbicoTa ToHa. Tem6p 3BYKa.

Tema 5.2. TeopeTuueckoe 3aHsATUE. DNEKTPOMArHUTHbIE KONebaHus

SneKTpoMarHuT- KonebatenbHblli ~ KOHTYp.  CBOGOAHblE  3MEKTPOMArHWUTHbIE
Hble KoneGaHus 1 KoneGaHus B WaeasbHOM KOne6aTelbHOM KOHTYpe. AHanorus
BO/IHbI MeXay MeXaHUYeCKUMU W 3NeKTPOMarHUTHbIMU KonieGaHUsIMMU.

®opmyna TomcoHa. 3aKOH COXpPaHeHWs 3Heprun B WUaeaslbHOM
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MP16, MP17, MP39, P61,
MP62, MP63, MP64, MP67, MPy?2,
MPy5, MPy9

OK 01, OK 04, MK 2.1., MK 2.2,,
NP14, NP23, NTP24, NIP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, P62, MP63, MP64, MP67,
MPy2, MPy5, MPy9

OK 05, J1P8, J1P16, /1P26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, MNPy3

OK 04, J1P8, JIP16, N1P26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63, MNPy3
OK 05, J1P8, J1P16, J1P26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNMP63, MNPy3

OK 01, NP8, /IP16, JIP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MPy3, MPytO



KonebatefibHOM  KOHType. [pefctaBneHve 0O  3aTyxarowmx
KonebaHuax.  BbIHY)XJeHHble  MeXaHW4Yeckue  KosebaHus.
Pe30oHaHC. BbIHY>XA€eHHble 3/1IeKTPOMarH1THbIE KonebaHus.
TeopeTunyeckoe 3aHATUe. Lienn nepemMeHHOro Toka

MepeMeHHbIA TOK. 'eHepaTop MepeMeHHOro Toka. EMKOCTHOe
WHLYKTVBHOE COMNPOTMB/IEHUS MEPEMEHHOr0 TOKa. AKTUMBHOE
conpotmefieHne. 3akoH Oma A/1d  31eKTPpUYecKom  uenwu
nepeMeHHOro Toka. PaboTa M MOLLHOCTb MNEepeMeHHOro TOKa.
Pe30HaHC B 3/1EKTPUYECKON Lienu.

TeopeTunueckoe 3aHsATHe. TpaHcghopmaTopbl.

TpaHcdopmartop.  pon3BOACTBO, Nepefadya W noTpebneHve
ANEKTPUYECKOW  3HEPrMW.  IKOMOTMYECKMe  PUCKM  MpK
npou3BOACTBe 3N1EKTPUYECKON 3Hepruu. Kynbtypa
MNCNONb30BaHUA 3N1EKTPO3HEPT N B MOBCEAHEBHOW YKU3HW
NabopaTopHoe  3aHATMeE. OnpegeneHne  KoaguumeHTa
TpaHcdopmaLmm

TeopeTuyeckoe 3aHATUE. DNIEKTPOMArHUTHbIE BO/HbI.
ANeKTPOMarHUTHbIE BO/THbI. Ycnosus N3nyyeHUs
3/IEKTPOMArHUTHbLIX BOSH. B3anmHas opueHTaums BekTopos E, B,
V B 3/IeKTPOMarHWTHON BOMHe. CBOMCTBA 3/1EKTPOMArHUTHbIX
BO/IH: OTPaXEeHWe, MNpesomMeHne, nonapusaums, Augpakuyms,
nHTepepeHymsa. CKOPOCTb 3MeKTPOMArHUTHbIX BOMH. Llkana
3/1IEKTPOMArHUTHbIX BOJH.

TeopeTnueckoe 3aHsaTue. [MNpuHUMN pagnoceasn. lNpumeHeHWe
3/1IEKTPOMArHUTHbIX BOJH

MpYMeHeHMEe 3NEKTPOMArHUTHLIX BOMH B TEXHWKe W ObITy.
MpuHUMNbLl  paguocBas3M U TeneBuieHudA.  Pagmonokauus.
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OK 01, /1P8, J1P16, /1P26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP63, MNP67, MNMPy9

OK 01, OK 03, /1P8, N1P16, J1IP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1NP67, MPy1,
MPy9, MNMPyrO

OK 01, 0K 04, MK 2.1., MK 2.2.,
NP14, NP23, NP24, IP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, NP66, MNMP610, MPy7,
MPy8, MNMPy12

OK 02, J1P8, J1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP61, MNP62,
MPe63, MNP68, NPytO

OK 01, OK 02, N1P8, J1P16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP68, MNP69,



Tema 5.3.
OnTukKa

ANeKTPOMarHUTHOe 3arpsisHeHVe OKPYXKatoLLEen cpefpl
MpakTu4yeckoe  3aHATHeE. PelieHne 3agja4y no  Teme
«ONEeKTPOMarHUTHbIe KOnebaHna 1 BOJTHbI»

TeopeTnyeckoe 3aHATME. 3aKOHbl OTPAKEHUS W NPENOMIEHUS
cBeTa. FABNeHVe NONHOIo OTPaXKeHNA

eomeTpuyeckasd ontuka. [psAMONMHENHOE pacnpocTpaHeHue
cBeTa B OAHOPOAHOW cpefde. Jlyd cBeTa. TOYEYHbIA MCTOYHUK
ceeta. OTpaxkeHue cBeTa. 3aKOHbI OTpaXKeHUs ceeTa. ocTpoeHue
n306paXkeHN B NIOCKOM 3epkane. MpenomneHune ceeta. 3akoHbI
npesioMneHns ceeta. AOCOMIOTHBIA MOKasaTeslb MPesoMIEHUS.
lMonHoe BHYTpPeHHee OTpaxeHue. [lpefenbHbIA Yron MoMHOro
BHYTPEHHEr0 OTPaXKEHUS.

TeopeTunyeckoe 3aHATUe. JIMH3bI. [MOCTPOEHUE M306paXKeHNs B
nnH3ax. Popmyna TOHKOM NINH3bI

CobupatoLype 1 paccemaroLme MMH3bl. TOHKas NMH3a. POKyCHOe
paccTosiHMe W OMTUYecKas Ccuna TOHKOW fIMH3bl. [locTpoeHue
N306paXKeHN B  COOMpaKOLLIMX W pacCemBatoLLMX  NINH3AX.
dopMyna TOHKOW JfIMH3bl. YBeNU4YeHWe, [aBaemoe JIMH3OIA.
Mpegenbl NPUMEHUMOCTU FeOMETPUYECKON ONTMKKU. ONTUYecKme
npuoopbl.

Na6opaTopHoe 3aHATKe. VIcCneaoBaHne CBOMCTB M306paXXeHWIA B
NNH3aX.

NabopaTopHoe 3aHATMeE. OnpeneneHve nokasartesns
npesioMIeHNa CTeKna
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MP610, MPyHO, MPy11
OKO01.0K 04, P14, NIP23,
NP24, NIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P61,
P62, MP63, MP67, MPy9,
MPy13

OK 05, /IP8, /IP16, JIP26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
P64, MPy2

OK 04, NP8, NP16, /P26, /P33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, MP6S,
P69, MPy3

OK 04, /P14, NTP23, NTP24, NTP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP186,
MP17, MP39, 1NP64, P66,
MP610, MPy7, MPy8, MPy12

OK 04, N1P14, NTP23, NIP24, NIP25,
MP1, MP2, MP3, MP4, MP6,



CneumnanbHas

TeopeTunueckoe 3aHaTHe. VIHTEpdepeHLMs cBeTa
NHTeptepeHums  cBeta.  KOrepeHTHOCTb  CBETOBbIX  Jlyyeil.
WHTepdepeHums B TOHKMX nfeHkax. Konbua HbloToHa.
Vcnonb3oBaHne MHTepgepeHLUMN B HAYKE N TEXHUKE
TeopeTnueckoe 3aHATHe. Jupakumsa ceeta

Ondpakumsa ceeta. Andpakuma Ha Wenm B napaiiesibHbIX fy4ax.
OndpakuymoHHas peweTka. NoHATHe 0 roforpadun.

TeopeTuueckoe 3aHATMe. Jucnepcua. CnekTpsl. Monapusaums.
[ucnepcusa ceeTa. Buabl nsnyyeHuin. Bugsl cnektpoB. CriekTpbl
ncnyckaHus. CnekTpbl nornouwieHns. CnekTpaibHbIA - aHanu3.
CnekTtpasibHble Knaccbl 3Be3f. lonapmsaumns nonepeyHbIX BOSH.
Monspusaums ceeTa. [lBOMHOE nydenpesomneHue. Monsponsi.
NNaGopaTopHoe 3aHaTue. OnpefeneHve AVHbI CBETOBOW BOJHbI
C MOMOLLI0 ANDPaKLMOHHOW PELLETKN.

TeopeTuyeckoe 3aHATWME. YNbTPauONeTOBOE  U3NYYEHMeE.
MHpakpacHoe nsnyyeHne. PEHTreHOBCKMe Nyyn.
YnbTpanoneToBoe u3nyveHne. HgpakpacHoe  U3NyYeHue.
PeHTreHoBckMe nyun. Wx npupoga w cBoicTea. Llkana
3N1EKTPOMArHUTHbIX U3yYeHWiA

KoHTponbHas paboTta

Pa3sgen 6. OcHOBbI crieynanbHON TeOPUN OTHOCUTE/IBHOCTU

TeopeTnyeckoe 3aHATMeE. CneupanbHas Teopus
OTHOCUTENbHOCTU
paHuLBbl NPUMEHUMOCTM KNacCUYeCKOl MexaHuKW. [locTynaTtbl

39

MP12, MP13,MP15,MP16,
MP17, MP39, P64, MNP66,
MP610, MPy7, MPy8, MPy12

OK 05, /1P8, NP16, JIP26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy1, MPy4
OK 05, /1P8, NP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy1, MPy4

OK 05, 11P8, N1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, INMPy4, MNPy8

OK 04, NIP14, P23, JIP24, N1P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15, MP16,
MP17, MP309, P66, MNMP610,
MPy7, NPy8, MNPy12

OK 05, OK 07, 11P8, N1P16, J1P26,
NnP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P68, MP69

OK 05, NP8, J1P16, J1P26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



OTHOCWUTENIbHOCTU crneuvanbHON TeOpU OTHOCUTE/ILHOCTU: UHBAPUAHTHOCTb MOAY/NSA
CKOpPOCTW CBeTa B BakKyyme, MNPUHUUMN  OTHOCWUTENIbHOCTU
AiHwWTeliHa. OTHOCUTENILHOCTL OAHOBPEMEHHOCTU. 3amef/ieHne
BPEMEHM W  COKpalleHWe [A/IMHbl.  JHeprus v UMNY/bC
PENATMBMCTCKOM YacTuubl. CBS3b  MacCbl C  3Hepruem mu
MMNYIbCOM PENATUBUCTCKON YacTULLbl. DHEPrUs MOKOS

Pasgen 7. KBaHTOBasA pmsnka

Tema 7.1. TeopeTuyeckoe 3aHATMe. KBaHTOBad runotesa [lnaHka.

ANemMeHTbI [aBneHune ceeta. XMMUYECKOe [eNCTBMe CBETA.

KBAHTOBOW ONTUKM KBaHTOBas rmnotesa naHka. ®oToHbI. Popmyna NnaHKa CBA3K
3HEpruyM (POTOHa C ero 4acTtoToW. SHEeprus U UMMynbC (POTOHA.
Tennosoe m3ny4veHwe. KopnycKynsipHO-BO/IHOBOM  Ayasin3m.
®oToHbI. [asneHne ceeta. OnbIThl M.H. JSlebegeBa. XvmMmuyeckoe
[lecTBME CBETA.
TeopeTnyeckoe 3aHATMe. POTOIPPEKT. 3aKOHbI (HOTOIMDEKTA
OTkpbITe ©n  wuccnefoBaHve ¢oTosekta. OnbiTol ALl
CronetoBa. 3akoHbl POTO3(hheKTa. YpaBHEHME DWHLWITENHA ANA
(hoToappekTa. «KpacHasa rpaHuLa» (oToadgekta. TexHUYeckue
YCTPOMCTBA W MpaKTUYeCKoe MpUMeHeHNe:  (POTO3NEMEHT,
(hoToAaTUMK, CONHEYHas baTapesi, CBETOAMOL

Tema 7.2. TeopeTuyeckoe 3aHATUe. FAaepHas mofenb atoma. [locTynatbl

CT1poeHne aToma bopa
Mogenb atoma TomcoHa. OnbiTbl Pe3epgopga Mo paccesHuio -
yactuy,. [lnaHeTtapHaa mofens atoma. [loctynatbl  bopa.
WM3nyyeHve v nornoweHve (OTOHOB MpW Mepexofe aToma C
OAHOr0 YPOBHSA 3Heprum Ha Apyroi. Bupgbl cnektpos. CnekTp
YPOBHEN 3Heprum atoma Bofopofa. BonHOBbIE CBOWCTBA YacTULL.
BonHbl  pge  bpoiina.  KopnycKynsipHO-BONHOBOW — Aya/n3M.
YCTpPOWCTBO M MpuHUMN  paboTbl  flazepa.  TexHWYecKue
YCTPOWCTBA U MPaKTUYECKOe NPUMEHEHUE: CNEeKTPasibHbIA aHaIn3
(cnekTpockon), nasep, KBaHTOBbLIN KOMMbIOTEP
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MP46, MP55, 1NP67, INP69,
MPy2, MPy5, MPy11

OK 05, J1P8, J1IP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, NMP61, INMP62,
MP63, MPy1, MPy2, MPy3, MNMPy5

OK 01, OK 02, /1P8, /1P16, J1P26,
NnP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP67, NPy2, NPy5

OK 05, NP8, JIP16, /P26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MNP64,
MP65, MPy2, MPy3



Tema 7.3.
ATOMHOE A4po

TeopeTnyeckoe 3aHATMeE. PaanoaKTMBHOCTD. 3aKoH
PaAmnoaKTUBHOIO pacnaja. PagnoakTBHbIe NpeBpaLLeHus.
OKCNepuUMeHTbI, [0Ka3blBalOLLME CNOXHOCTb CTPOEHUA afpa.
OTKpbITMe  pagmoakTmBHOCTW.  OnbiTbl  Peseptopga  no
onpefiefileHNt0  coCcTaBa PajMoaKkTUBHOIO Wu3nydyeHus. CsoincTsa
anba-, OeTa-, ramMma-usnyyeHusi. 3akOH pPajMOaKTUBHOIO
pacnaga. BavaHve paavoakTUBHOCTY Ha XUBble OPraHn3Mbl.
TeopeTnyeckoe 3aHATMe. CTpoeHMe aTtoMHOro agpa. Ledekr
Macchbl, 3Heprus CBA3N U YCTOMUYMBOCTb aTOMHBIX SAep.

OTKpbITUE NPOTOHA W HelTpoHa. HyKNOHHad Mofenb fgpa
ein3eHbepra-MBaHeHKO. 3apsag sagpa. MaccoBoe umcno sapa.
W3oTonbl. Anba-pacnaf. SMEKTPOHHbIA U MO3UTPOHHLIN 6eTa-
pacnag. [amma-usnyyeHue. 3IHeprus CBA3W HYKIOHOB B Afpe.
ApepHble cunbl. JedekT maccol aapa.

TeopeTnyeckoe 3aHsTUe. FAfepHble peakunn. SHepreTuyecKuii
BbIXO[ AfEePHbIX peakuuid. VICKycCTBEHHas pagnoaKTUBHOCTb.
AfepHble peakumn. HAaepHas aHepreTuka. DHEPreTUYECKUNiA BbIXOS,
AAEPHBIX peakumin. VICKycCcTBeHHas pagmnoaKTUBHOCTb.

TeopeTuyeckoe 3aHATUe. [leneHuve Txenbix agep. LlenHas
AAepHas peakuus. Ynpaensemas LenHas peakumsi. AAepHbIii
peakTop.

[eneHve n cuHTE3 sagep. A4epHbId peakTop. TepmosaepHbIid
cuHTe3. [lpobnemMbl U MEPCrnekTUBbI  SAEPHON  SHEpPreTUKK.
3KONOrnyeckre acneKTbl A4epHON 3HEPTeTUKN.

TeopeTnyeckoe 3aHsATUE. TEPMOAAEPHBIN CUHTES
TepmosiiepHbI CUHTE3. DHEpPrus 3Be3M.

KoHTponbHasa paboTa
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OK 05, NP8, NP16, N1P26, P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MNP63,
P64, MP68, MPy2, MPy4, MPy5,
MPy9

OK 05, /1P8, J1P16, /1P26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, IMNMP65, MNPy3

OK 05, /IP8, /P16, /IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MPy5, MPy9

OK 05, OK 07, /P8, /P16, JIP26,
NP30, /IP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L1,
MP42, MP46, MP55, MP61,
MP68, MPy1, MPyIO

OK 05, OK 07, /1P8, 1IP16, /IP26,
NP30, /IP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP68, MP69, MPyLO



Pasgen 8. 3n1eMeHTbI aCTPOHOMUM 1 aCTPOU3NKN

Tema 8.1.
ONEMEHTHI
acTpoHoOMUN
acTpogn3nKmn

"

TeopeTunueckoe 3aHsTHe. CTpoeHne COMHEUYHON CUCTEMBI

JTansl pasBuTUA acTpoOHOMUMW. MpuknagHoe 7
MMPOBO33PEHYECKOe 3HaYeHVe acCTPOHOMMK. Bup 3Be34HOro Heba.
CosBe3gunsa, ApKue 3Be3fbl, MNaHeTbl, WX BUAMMOE [BUKEHWE.
ConHeuHass cuctema. [naHeTbl 3eMHOW rpynnbl. [MnaHeTbl-
ruraHTbl. Manble Tena CoIHEYHON CUCTEMBI.

TeopeTunyeckoe 3aHATMeE. 3BE3[bl, nx OCHOBHble
XapaKTepUCTUKW. CoBpeMeHHble npesacTas/eHns 0
MPOUCXOXAeHUN 1 3BosIIoLMM CosHLA 1 3BE3[

ConHue, dotocepa n atrmochepa. CosiHeYHas aKTMBHOCTb.
NcTtouHuk 3sHepruv ConHua M 3Be3d. 3Be3fbl, MX OCHOBHble
XapaKkTepucTMKK.  [jmarpaMma  «CMeKTpa/lbHbIA  Knacc -

CBETUMOCTb». 3Be3fp! rnaBHoM rnoc/ea0BaTeNlbHOCTH.
3aBMCUMMOCTb «Macca - CBETMMOCTb» [/ 3B€3[ [/1aBHOM
noc/ea0BaTelbHOCTH. BHyTpeHHee CTpoeHue 3Be3q,

CoBpemeHHble NpeACcTaBneHUs O MPOUCXOXKAEHUN U 3BOMOLMM
ConHua v 3Be3q. 3Tarnbl XXMU3HN 3Be3f,.

TeopeTnueckoe 3aHATMEe. MneuHblil MyTb — Halwa [anakTuka.
Tunbl ranakTnk. PaguoranakTnky 1 KBasapbl.

MneuHblid MyTb - Hawa [anaktvka. CnupanbHas CTPyKTypa
ManakTnkw, pacnpefeneHve 3eesq, rasa u nbiav. lonoxeHune n
aBukeHne ConHua B lNanakTuke. Twunbl ranaktuk. lnockas u
chepuyeckas nogcuctembl  anakTvkn  Paguoranaktmku — wu
KBa3apbl. YepHble AbIpbl B AApax ranakTuk.

TeopeTunyeckoe 3aHsTMe. BceneHHas. PaclumpeHune BceneHHOMN.
BceneHHas. PaclumpeHne BceneHHol. 3akoH Xab6na. Pas6eraHue
rafaktuk. Teopus BosblIOro B3pblBa. PennKTOBOE W3/y4yeHue.
MacLutabHas CTPYKTypa BceneHHoiA. MeTaranakTunka.
HepeLueHHble Npo6ieMbl aCTPOHOMUN

Na6opaTopHoe 3aHsATMe. HabNOAEHNS HEBOOPY>KEHHBIM T/1a30M
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OK 02, OK 03, OK 05, JIP26,
NP34, MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, NP6,
MP610, MPy1, MPy6, MPy11,
MPy12

OK 02, OK 05, /IP26, /IP34,
MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, MP69,
MP610, MPy1, MPy6, MPy11,
MPy12

OK 02, OK 05, /IP26, JIP34,
MP5, MP21, MP33, MP36,
MP37, MP38, MP55, MP56,
MP57, MP61, MP63, MP6Y,
MP610, MPy1, MPy6, MPy11,
MPy12

OK 05, /IP26, NIP34, MP5, MP21,
MP33, MP36, MP37, MP38,
MP55, MP56, MP57, P61,
MP63, MP69, MP610, MPy1,
MPy6, MPy11, MPy12

OK 02, OK 04, NIP14, NIP23,



C MnCNnosib3oBaHMEM KOMMbHOTEPHbLIX I'Ipl/l]'lO)KGHI/Iﬁ OCHOBHbIX

NIP24, NP25, MP1, MP2, MP3,
co3Be3auii CeBepHOro NoMyLLIapuUs N SPKUX 3Be3/

MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, INP66,
MP69, MNP610, MPy1, MPy7,

MPy12
PaboTa Hag nHANBUAYa/IbHBIM NMPOEKTOM 32 —
MpomexxyTouHana aTTectaumsa (3K3ameH) 6 —
Bcero: 208 55



3. YC/N1OBUA PEATTINMSALUNI NMPOIMPAMMbBLI YHEBHOI O NMPEAMETA

3.1. MaTtepuasibHO-TEXHMYECKOe 0becrneyeHme

[ns ocBoeHus nporpaMmbl yyebHoro npegmera OOlly.11 Pusnka B
OBIMOY «K3MT» nmMeeTca y4ebHblin KabUHET «Pur3mKa.

[MomeLLeHNe KabMHeTa OCHaLLeHO TUMOBbIM 060PYyAOBaHMEM, B TOM YKC/e
crneymanv3vpoBaHHOM  yyebHOW  Mebenbl0 M cpefcTBamy  00yYeHus,
HEOOXOAMMbIMA AN BbINOSIHEHNA  TPebOBaHWA K  YPOBHK  MOArOTOBKM
06yyaroLmxcs.

OcHalyeHve yyebHOro kabuHera:

- MnocafoyHble MecTa Nno KONMYecTBy 00yYaroLmXCs;
- paboyee MecTo MpenojasaTens;

- 33flaHuA 4/1 KOHTPO/bHbIX paboT;

- MPOEeCCMOHa/IbHO-0PUEHTMPOBaHHbIE 33aHNS,;
- 3K3aMeHaLMOHHble MaTepuasbl.

TexHUYecKne cpeacTaa 00yyeHus:

- MEepCOHasbHbIA  KOMMbOTEP  C  JIMLUEH3MOHHbIM  MPOrpamMmMHbIM
obecrneyeHnem;

- TPOEKTOP C 3KPaHOM.

3asbl:

BubnmnoTeka, YMTanbHbIiA 3a1 C BbIXOAOM B CETb VIHTEPHET.

3.2. MHthopmaLMoHHOe 06ecneyeHe peannsaLumn NpPorpaMmbl

Ona peannsaumy nporpaMmbl B 6nbnmnoteyHom toHae OBIMOY «KOMT»
MMEIOTCA MeyaTHble W 3M1EKTPOHHble 00pa3oBaTeflbHble U UH(OPMaLNOHHbIE
pecypcbl Ana UCMo/b30BaHNA B 06pa3oBaTe/ibHOM MpoLecce.

3.2.1. OCHOBHbIE€ UCTOYHUKN

1 Mskuwes .A. ®dusnka 10 Knacc: y4yebHMK Ans o6LLeobpa3o.ar.
OpraHunzaunii : 6a30Bblil U Yrny6/1eHHbIin ypoBHU / T.A. MsAkuwes, b.b. ByxoBLeB,
B.M. YapyrvH; noa. Pea. H.A. TMMapieHTbeBOn. - 9-e wm3g., crep. - M.
[MpocBeLleHne, 2022. - 432 c.

2. Mskuwes .A. ®dusnka 11 Knacc: y4ebHMK ans o06Lieobpa3o.ar.
OpraHunzaunii : 6a30BbIin 1 Yrny6/eHHbIn ypoBHU / T.A. Msakuwes, b.b. byxoBLes,
B.M. UYapyruH; noa. Peg. H.A. TMapgeHTbeBoin. - 10-e u3g., crep. - M.
MpocseLleHne, 2022. - 432 c.
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3.2.2. JonoNHUTENbHblE UCTOYHUKU

1 AinzeHUoH, A. E. ®dusmka: y4ebHMK W NPaKTUKYM [S19 CPeAHero
npogeccroHanbHoro obpasosaHms / A. E. Ai3eHUOH. — Mocksa : 134aTeNlbCTBO
KOpaiit, 2025.— 380 ¢c.— (lMpodheccnoHansHoe obpasoBaHne).— ISBN 978-5-
534-18089-3. — TeKCT : 3NeKTPOHHbIN // Obpa3oBaTenbHas nnatopma KOpanTt
[cainT]. — URL.: https://urait.ru/bcode/561905

2. lopnay, B. B. Metofbl pelwleHnss (U3MYeCKMX 3afad: Y4eOHUK ans
cpefHero npodeccrMoHanbHOro obpasosaHms / B. B. Fopnay. — 3-e u3g,, nepepab.
m pgon.—  MockBa: W3gatensctBo  HOpaiT, 2025.— 333c.—
(MpoheccroHanbHoe o6paszoBaHue).— ISBN 978-5-534-17850-0. — TekcT :
ANeKTPoHHbIN  //  O6bpa3oBatenbHas  nnatopma  HOpant  [canTt]. —
URL.: https://urait.ru/bcode/533847

3.2.3. "HTepHeT-pecypchbl

1 Poccuiickasd  aneKTpoHHas  LWKona  [OnekTpoHHbId  pecypc] URL:
https://resh.edu.ru/

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

3. Pewy EMD [GnekTpoHHbIin pecypc] URL.: https://phys-ege.sdamgia.ru/
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https://urait.ru/bcode/561905
https://urait.ru/bcode/533847
https://resh.edu.ru/
https://infourok.ru/
https://phys-ege.sdamgia.ru/

4. KOHTPOJIb 1 OLUEHKA PE3YJIbTATOB OCBOEHWNA YUEBHOI' O

NMPEOMETA
KOHTPONb M OLEHKa pe3y/bTaToB OCBOEHMS Yy4eBHOro npeameTa
PacKpbIBAlOTCS  Yepe3  AMCLMNAMHAPHble pe3y/bTaTbl, HamnpaBfieHHble Ha

(hopMmpoBaHMe OOLMX U NPOMECCUOHANbHBIX KOMMETEHLMIA MO pasgenam W

TeMaM COZEPXKaHMs y4ebHOro matepuana.

O6uwas /
npogeccnoHanbLHas
KomMneTeHUnaA
OK 01. BblbupaTtb C€rocoobsl
peLLeHus 3agau

NpodeccroHanbHOM
[eAaTelbHOCTY
NPUMEHUTENBHO K Pa3/IMYHbIM
KOHTeKCTam

OK 02. Vicnonb3oBatb
COBpPEMEeHHbIe cpeacTea
MoucKa, aHanmsa n
NHTepnpeTaumm

NHopMaLuu, n
NHOPMaLMOHHbIe

TEXHOMOMUW AJ19 BbIMO/IHEHUA
3ajau npotheccnoHabHOW
AeATeNbHOCTU

Pasgen / Tema

Pasgen 3, Tema 3.2,
Tema 3.3.

Paspen 4, Tema 4.1,
Tema 4.2., Tema 4.3.

Pasgen 5, Tema 5.2.

Pasgen 7, Tema 7.1.

Pasgen 2, Tema 2.2,
Tema 2.3

Pasgen 4, Tema 4.2.,
Tema 4.3.

Pasgen 5, Tema 5.2.
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Tunbl OLEHOYHbIX
MepOnpuUAaTUi

TecTnpoBaHue

YCTHbIN onpoc

PU3NYECKNIA ANKTAHT
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
TecTupoBaHue

YCTHbIA onpoc
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
MpencraBneHne  pesynbTaToB
npaKTUyecknx paboT
KoHTponbHas paboTa

YCTHbIA onpoc
lNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
MpencraBneHne  pesy/bTaToB
npakTU4yeckmnx pabot
KoHTposbHas paboTa

YCTHbIA onpoc

KoHTponbHas paboTa

YCTHbI onpoc

PU3NYECKNIA ANKTAHT
lNpencTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTta
KoHTponbHas paboTa
MMpenctasneHne  pesynbTaToB
nabopaTopHbIX paboT
MpencraBneHne  pesynbTaToB
npakTU4yeckmnx pabot
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
MNpenctasneHne pesynbLTaToB



OK 03. T[lnaHupoBaTb MU
peann3oBbiBaTb COOCTBEHHOE

npodeccroHanbHoe "
NNYHOCTHOE pasBuTye,
npeAnpUHNMATENLCKYHO

[esTeNnbHOCTb B
npoeccMoHanbHOn  cepe,
MCNOMb30BaTb  3HaHMS MO

NnpaBoBOA U  (hJMHAHCOBOW
rPamMOTHOCTU B Pa3NYHbIX
YKM3HEHHBIX CUTYyaLusx

OK 04. Dh(PeKTNBHO
B3aMMOAECTBOBaTh n
pabotatb B KO/NEKTMBE W
KomaHze

OK 05. OcyLecTBNATbL
YCTHYHO U MUCbMEHHYIO
KOMMYHMKaLuo Ha
rocyAapCTBEHHOM 53blKe
Poccuiickoin deaepaunm ¢
YUYETOM 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 LLKO/bI

Pasgen 3, Tema 3.1,

Tema 3.2, Tema 3.3

Pasgen 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

47

NpPaKTUYecKnX paboT
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTa
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbI onpoc

KoHTponbHas paboTta
lNpeacTaBneHne  pesynbLTaToB
nabopaTopHbIX paboT
MpefcraBneHne  pesynbTaToB
npakTUyeckmnx pabot
MNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
BXofHOM KOHTPO/b

TecTnpoBaHue
lNpencTaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
MpeacTaBneHve  pesynbTaToB

NpaKTUYeCKMX paboT
KoHTponbHas pabota

lNpencTaBneHne pesynbTaToB
nabopaTtopHbIX paboT
[NpencTaBneHve  pesynbLTaToB

npakTUyeckmnx pabor
KoHTponbHas paboTa
YCTHbIN onpoc

MNpencTasneHne  pesynbLTaToB
nabopaTopHbIX paboT
lNpencTaBneHne pesynbTaToB

npaKTUyecknx pabot
KoHTponbHas pabota

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc

YCTHbIN onpoc

P UN3NYECKNIN ANKTAHT
KoHTponbHas paboTa
MpeacTaBneHne  pesynbTaToB
npakTU4YecKnx pabot



coumanbHoro u KynbTypHoro  Pasgen 3, Tema 3.1, YCTHbI onpoc

KOHTEKCTa Tema 3.2, Tema 3.3. PU3NYECKNIA ANKTAHT
KoHTponbHas paboTa

Pasgen 4, Tema 4.1, MMpenctaBneHne  pesynbLTaToB
Tema 4.3. nabopaTopHbIX paboT

lNpencTaBneHne  pesynbTaToB
npakTUyeckmnx pabot
KoHTponbHas paboTa

Pasgen 5, Tema 5.1, YCTHbIN onpoc

Tema 5.3. PUNYECKNIA AUKTAHT
MNpenctasneHne pesynbLTaToB
nabopaTopHbIX paboT
MpeacTaBneHve  pesynbTaToB
NpaKTUYecKnx paboT
KoHTponbHas paboTa

Pasgen 6, Tema 6.1. YCTHbIA onpoc
PU3NYECKNIA ANKTAHT

Pasgen 7, Tema 7.1, YCTHbIA onpoc

Tema 7.2., Tema 7.3. KoHTponbHas paboTa

Pasgen 8, Tema 8.1. YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

OK 07. CopencteoBatb  Pasgen 4, Tema 4.2. YCTHbIN onpoc

COXPaHEHMIO  OKpYXKatoLLel Pur3nyecKnii ANKTaHT

Cpefbl, PecypcochepexxeHuto, MpefcraBneHne  pesynbTaToB
NPUMEHATb 3HaHUA 06 nabopaTopHbIX paboT
N3MEHEHUN KnnumaTa, MpefcTaBneHne  pesynbTaToB
NPUHLMMbI bepexxnmBoro NpaKTUYecKnx paboT
MPOM3BOACTBA,  3PPEKTMBHO KoHTponbHas paboTa
[eiicTBOBaTbL B Upe3BblvalHbIX Pasgen 7, Tema 7.3. YCTHbII1 onpoc

CUTYaLUsX KoHTponbHas paboTa

MK 21,  Ocyuwectsnate Pa3pen 4, Tema 4.2., YCTHbI onpoc

MoAroToBKy,  Hanagky v Tema4.3. MpefcraBneHne  pesynbTaToB
06CcnyXXmBaHue paboyero nabopaTopHbIX paboT

mMecTa Ana  paboTbl  Ha MpefcraBneHne  pesynbTaToB
TOKapHbIX CTaHKax C npaKTUYecKnx pabot
nporpaMMHbIM yrnpasneHuem  Paspgen 5, Tema 5.2 YCTHbIA onpoc

MMpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

MK 22, Ocyuwectenatb Paspen 4, Tema 4.2., YCTHbIN onpoc

noAroToBKY K Tema4.3. MpeactaeneHne  pesynbTaToB
NCMONb30BaHNI0 NHCTPYMEHTA NabopaTopHbIX; paboT

N OCHacTKM And paboTbl Ha MMpeacTaBneHve  pesynbTaToB
TOKapHbIX CTaHKax c npakTU4yeckmnx pabot
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nporpaMMHbIM  ynpaeneHvem Pasgen 5, Tema 5.2
B COOTBETCTBUN c

Nosly4eHHbIM 3afjaHmem

(Bk/roYas N3roToB/IEHME

NPOBHON AeTann U KOHTPOSb

napameTpoB)

YCTHbIiA onpoc
MMpenctasneHne pesynbLTaToB
nabopaTtopHbIX paboT
lNpencTaBneHne pesynbTaToB
npakTU4yeckmnx pabot

TvnoBble 3agaHUA p[Nd  OUEHKW  OCBOEHMUA yL|e6Horo npegmMeTa

(TEKYLWWMIA KOHTPO/b)
TwvnoBble 3aaHNA YCTHOI0 onpoca
1. OnuwnTe sBNEHME ...

2. CthopmynmpyiiTe onpeaeneHe NOHATUS...

3. ChopmynupyiTe 3aKOH...
4. NpoaHann3npymnTe CBOMNCTBA...

. B Kakux enHuLax n3mepsaeTcsa (bl/|3|/|‘-IeCKaFI BEMNYUHA...

. OnnwnTe onbIT... U C,CI.G]'I&VITG BbIBOAbI

. PacnosHarite hmsnyeckume sBneHms (MpoLecchl)...

5
6
7. B Kakux npubopax nnm ycTpoiicTBax MOXHO HabntoaaTh...
8
9

. ONnLLINTE rPaHnLIbl NPUMEHEHNS MOJENN. ..

10.  Cdopmynupyiite npaBuia 6e30MacHOCTA UCMOb30BaHUS. ..

TwunoBble 3ajaHNA q3|/I3I/I‘-IECKOFO ONKTaHTa

1. 3anuwmTe dopmyny...
2. EQvHMLA n3mepeHus...

3. MpogomknTb npeanoxeHvne (Hanpumep, Npy yBENMYEHUW HaMpPsHKEHMUS

Ha KOHLaX y4acTKa Lienu, cuna Toka...)

4. 1306pa3uTe 0603HaYeHNe npmnbopa Ha cxemax

5. 3anuwmnTe 3aKO0H...
6. Kak BblYUCUTD...

TvnoBoe TecTOBOE 3ajaHne

1 TecToBble 3a1aHNS1 OTKPbLITOro TWNa:
- [OMO/SIHEHUS;

- CBOOOAHOIO M3MOXKEHUS.

2 TecToBble 3a/1aHUS 3aKPbITOro TUNa:
- a/lbTEPHATMBHbIX OTBETOB

- MHOXeCTBEHHOI0 Bbl6Opa;

- BOCCTaHOB/IEHWNSI COOTBETCTBMS,

- BOCCTaHOB/MEHME NnocneaoBaTe/IbHOCTW.
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JTabopaTtopHas pabota Ne 1

ccnenoBaHme M30XOPHOIO npoLiecca B rase

3afaHue.

[MpoBepnTb Ha OMbITE MOCTOSHCTBO OTHOLUEHMSI [aB/fieHMsi rasa K ero
TemnepaTtype (3akoH Lllapns) u paccumtaTb abBCOMOTHYHO W OTHOCUTENbHYHO
MOrPEeLUHOCTH.

JlabopaTopHas paboTa Neo 2

OnpepgeneHve Maccbl Bo3fyxa B KaCCHOM KOMHaTe Ha OCHOBE W3MEepEHWiA
06beMa KOMHaThbl, aBNeHns 1 TeMnepaTypbl BO3AyXa B HEN.

3ajaHue.

3mepnTb 006bEM KIAacCHOW KOMHaTbl, AaBfeHMe W Temnepatypy. [lo
pesynbTaTaM U3MEPEHWI BbIYUC/IUTb Maccy BO3ayXa.

JlabopaTopHas pa6oTta Ne 3

OnpeaeneHne 0OTHOCUTE/NBbHOW BNaXKHOCTM BO3AyXa

3ajaHue.

OnpefennTb OTHOCUTENbHYHO BNAXXHOCTb BO3A4yXa C NMOMOLLbH FMIrpoMeTpa
MCUXPOMETPUYECKOTO WM U3YyUYUTb MNPUHUMN  OEACTBUS  KOHAEHCALMOHHOMO
rMrpomeTpa.

JlabopaTopHasa paboTa Ne 4

O3HaKOM/EHWE C 3NEKTPOU3MEPUTENBHBIMI NP1bopamu

3ajaHue.

3yunTb YCTPOIACTBO M NPUHLMN AEACTBUS amnepmeTpa 1 BONbTMETpa.

OnpeaenuTb LeHy aeneHns npubopa.

OnpefennTb abCOMOTHYIO 1 OTHOCMTENBHYHO MOrPELLHOCTY NPUOOPOB.

JlabopaTopHasa pabota Ne 5

ccnenoBaHve BOMbT-aMMEPHON XapaKTePUCTUKN MPOBOAHMKA

3ajaHue.

Cobpatb LeMb Mo CXeme.

CHATb NoKasaHus Npubopos.

Mo pe3ynbTaTam MNOCTPOUTb BONbT-aMMEPHYH XapaKTEPUCTUKY.

JlabopaTtopHasa paboTta Ne 6

NccnepoBaHve — nocnefoBaTeslbHOrO M NapasnenbHoro  CoeamHeHus
NMPOBOAHMKOB

3ajaHue.

[MpoBEPUTb OCHOBHbIE COOTHOLLIEHUSI MEXAY 3NEKTPUUYECKUMW BETMYMHAMU
npv nocneaoBaTe/lbHOM COeAVHEHWUN MPOBOHNKOB.

[MpoBepUTb OCHOBHbIE COOTHOLLIEHNS MEXAY 3NEKTPUUYECKUMI BETMYMHAMU
npv napanniesibHOM COeAVHEHNM NPOBOAHMKOB.
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JTabopaTopHas paboTta Ne 7

3mepeHue 3neKTPOABVKYLLEN CU/bl UCTOYHMKA TOKAa U ero BHYTPEHHEro
CONPOTMB/EHWS

3ajaHue.

3mepeHne 34C 1 BHYTPEHHETO COMPOTUBNIEHUA UCTOYHMKA TOKA.

JTabopaTopHas pabota Ne 8

ccnenoBaHve ABNEHNS 3/1IEKTPOMAarHUTHON UHAYKLMN

3ajaHue.

HabnofeHve ABNeHNs 31eKTPOMArHUTHON NHAYKLUMN,

JTabopaTopHas paboTta Ne 9

ccnenoBaHve 3aBUCUMOCTY Neproga ManbixX KonebaHWin rpysa Ha HATK OT
AIVHbI HUTK

3ajaHue.

BbISICHNTb, KaK 3aBUCAT Nepuog 1 YyacToTa CBOOOAHBIX KOMebaHU HUTAHOTO
MasTHMKa OT ero A/IMHbl.

JabopaTopHas paboTa Ne 10

OnpegeneHne KoaduumneHTa TpaHchopmaumn

3afjaHue.

3yunTb YCTPOMCTBO TpaHcgopmaropa W ONpeaennTb ero KoapguumeHTt
TpaHcpopMaLun.

JlabopaTopHasa paboTa Ne 11

ccnepoBaHme CBOVCTB N306paKeHWIA B IMH3aX

3ajaHue.

HabntoaeHve n306paXkeHNin B TOHKOW NTUH3e.

JlabopaTtopHasa pa6ota Ne 12

OnpefeneHne nokasarens npenoMIeHns cTekna

3afjaHue.

OnpefennTb NOKasatesb NPeIoMIeHNUs CTEKNAHHON MNaCTUHbI.

JlabopaTtopHas pabota Ne 13

OnpefeneHvie [/IMHbI CBETOBOW BOJIHbI C MOMOLLbIO AU PaKLMOHHOW
PeLLETKM

3ajaHue.

C nomMowplo AUPPaKUMOHHON peLueTKn OnpeaennTs AUHY CBETOBOW
BOJTHb!.

JlabopaTopHasa paboTa Ne 14

HabnogeHns HeBOOPY)XKEHHbLIM T/1a30M C MCMO/b30BaHNEM KOMIMbIOTEPHbIX
MPUIOXKEHNIA OCHOBHbIX CO3Be34nin CeBepHOro NonyLapus 1 SpKuUX 38e3f

3afjaHue.
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Ha6ntoaaTb OCHOBHbIE Co3Be3aust CeBEPHOro NosyLIapus 1 sipKire 3Be3Mbl C
MOMOLLbIO KOMMbIOTEPHBIX NMPUMOXKEHNI

MpakTuyeckasn pabdota Ne 1

PelueHne 3aaa4 No Teme «KnHemMaTuKa»

3afaHue.

1) NpUMEHATL  (POPMY/Ibl  CKOPOCTU  MpPU  PaBHOMEPHOM  [ABVKEHWN,
YCKOPEHNA W YpaBHEHUA [BWKEHUA NpU pasINyHbIX BUAaX [ABUMXKEHUS npu
peLLeHnm 3a4au;

2) N0 rpaguKam CKOPOCTU Ten ONpefensTb UX YCKOPEHUE,

3) NPUMEHATL (POPMY/ibl LLEHTPOCTPEMUTENILHOIO YCKOPEHUS, CBA3bIBAIOLLEN
JMHENHYHO M YTIOBYHO CKOPOCTM.

MpakTnyeckasn pabota Ne 2

[MprMeHeHMe 3aKOHOB HbIOTOHa NpK peLleHnn 3aa4

3afjaHue.

[MpMMeHATb 3aKOHbI HbIOTOHA, 3aKOH ['yKa, 3aKOH BCEMUPHOIO TATOTEHUA U
(hOpMY/bl CU/bI TAXKECTU U CUJIbI TPEHWSA NPU PeLLeHNI 3a4aY.

MNpakTnyeckas pabota Ne 3

ccnefnoBaHve ABVKEHNA GPYyCKa Mo HaKMOHHOW NIOCKOCTYW MoJ, AeACTBUEM
HECKO/IbKNX CUn

3afjaHue.

ccnepoBath ABUXKEHME GpYCKa MO HAKMOHHOW MI0CKOCTU MOJ Ae/CTBUEM
HECKO/IbKMX CWUN W pelnTb 33jauv Npu  ABWKEHUW €ero paBHOMEPHO W
paBHOYCKOPEHO.

MpakTnyeckasn pabota Ne 4

[MpMeHeHe 3aKOHOB COXPaHeHUA UMMy/bca U 3HeprumM Mnpu peLleHnm
3afa4

3ajaHue.

[MPUMEHATL 3aKOHbLI COXPaHeHUs UMMNY/bCa U 3HePrum Npu peLLeHnn 3aau.

MNpakTnyeckasi pabota Ne 5

PeLueHue 3aga4y no teme «MonekynsipHas onsmka»

3ajaHue.

MpuMeHATL ypaBHeHWe MeHpeneesa-KnaneinpoHa 1 rasoBble 3aKOHbl Mpu
peLleHnn 3aaay.

CTpouTtb rpadmkm 130npoLeccos.

MNpakTnyeckas padoTta Ne 6

PelleHVe 33434 No TeMe «3NeKTPOoCTaTUKa»

3ajaHue.

PelaTtb 3a4a4n Ha NpYMeHeHKe 3aKoHa KynoHa.
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Pewatb 3agayn, WUCMONb3YA (OPMY/ibl 3/1EKTPOEMKOCTM KOHAEHcaTopa,
eMKOCTM MNJIOCKOro KOHAeHCAaTopa, Ha CMeLLaHHOe CoeiHEHME KOHAEHCATOPOB.

MNpakTuyeckan pabota Ne 7

PelueHmMe 3aa4 No TeMe «3aKOHbI MOCTOSAHHOIO 3/1IEKTPUYECKOI0 TOKa»

3ajaHue.

[MpuMeHATL 3aKoHbI OMa Mpu peLLeHnm 3agad.

[MpUMeHATL 3aKOHbI MapasinefibHoro M Moc/ef0BaTe/IbHOro COeAVMHEHNS
MPOBOAHMKOB NPW PeLLeHnn 3a4au.

MNpakTnyeckasi pabota Ne 8

PeLlieHve 33a4 C NprMeHeHeM 3aKoHOB Kupxroga

3ajaHue.

WccnepoBaTh LEN C HECKOIbKUMW UCTOYHMKAMWN TOKa, COCTaBUTb A1 HUX
CUCTEMbI YpaBHEHWIA MO 3akoHaM Krpxroda v peLumnTb ux.

MNpakTnyeckasa pabota Ne 9

PeLleHve 3a4ay Mo Teme «3aKOH 3/IEKTPOMArHUTHON MHAYKLUMU U ABMIEHNE
CaMOVHAYKL MW

3ajaHue.

[MpUMeHATL 3aKOH 3M1EKTPOMArHUTHOW WMHAYKUMK, (POPMYNy MarHUMTHOro
MOTOKa. 3aKOH CaMOUHAYKLMMW NPU peLleHnn 3aay.

MNpakTnyeckas pabota Ne 10

PeLLeHVe 3afa4 No Teme «ONeKTPOMarHUTHbIe KoNebaHus U BOJHbI»

3afjaHue.

[MpumeHsaTs opmyny TomcoHa, (opmyny AVMHbI BOMHLI MPU peLleHnn
3ajau.

PaccumTblBaTb  Ueny¥ MepemMeHHOro TOKa, Ccofepxkalive  aKTUBHOe
COMPOTUB/IEHNE, PEAKTUBHOE COMPOTMBI/IEHME.

KoHTponbHasa pabota Ne 1

1 HaiTnh paccTosiHue, WM YCKOPEHWE, WX BPeMS NPU ABUXEHWUU Tena C
YCKOPEHNEM.

2. Peluntb 3agayy C WCNOMb30BaHMEM BTOPOr0O W TPETbEro 3aKOHOB
HbloTOHa.

3. PelwnTb 3agady € MCMNO/b30BAHMEM 3aKOHA COXPaHEHMA UMMy bCa.

4. PelwunTb 3afa4y C MCMonb3oBaHWeM YpaBHeHUA MeHaeneeBa-KnanenpoHa.

5. PelwunTb 3agavy, ncnonb3ysa opmysny rasoBoro 3akoHa.

6. PewunTb 3aga4y, ncnonb3ya gopmyny Kri rennosoro asuratens.

/. PelwinTb 3aa4dy C UCMosb30BaHMEM MePBOro 3aKoHa TePMOAMHAMUKM.



KoHTposnbHasa paboTa Ne 2
1. PewnTb 3aga4y C UCMoNb30BaHWEM POPMY/bl COMPOTUBIIEHNS.
2. Pewuntb 3afa4y Ha 3akoH OMa 15t NOSIHOM Lenu.
3. PewnTb 3a4a4dy Ha MCNosb3oBaHMe 3akoHa KynoHa.
4. PelunTb 3aaa4y, UCNosb3ys hopMyy eMKOCTM M/IOCKOro KOHAeHcarTopa.
5. PewnTb 3agady, mcrnonb3ys 3akoH Oma Ansg ydactka uenu v opmysbl

CONpoTUBIEHUA.
6. Hantn 06Ll.l,yl-0 €MKOCTb CMeLlaHHOIro coegnHeHna KOHAEHCATOPOB.

7. HaiiTu 06LLlee conpoTMBNEHNE CMELLIAHHOTO COEAVMHEHMS PE3UCTOPOB.

KoHTponbHasa pabota Ne 3
1 PewwmTb 3agauy ¢ npUMeHeHEM 3aKoHa Amnepa

2. PelunTb 3aa4y € NpUMeHeHnemM popmMy bl CUnbl JTOpeHLa.
3. PelunThb 3aaa4y ¢ NPUMEHEHNEM 3aKOHA 3/1EKTPOMarHUTHON MHAYKLMN.

4. PelwumTb 3afadyy C WCMOMb30BaHWEM (OPMY/bl  €MKOCTHOrO  (1nm

VHAYKTUBHOI0) CONPOTMB/EHNS.
5. Pewntb 3amavy, ucnonb3ys opmyny TOMCOHa ¥ hopMyny ANMHbI

BOJ/HHbI.
6. PeLunTb 3aa4y Ha NPUMeHeHMe 3aKoHa NPeoMIeHns CBeTa.
7. PeunTb 3aa4y C NPUMeHeHeM hopMy bl MOMHOTO OTPAXKEHUS.
8. PelumnTb 3a1a4y ¢ NpUMeHeHeM hopMy bl TOHKOW IMH3bI.

KoHTposnbHasa paboTa Ne 4
1 PewmnTb 3aga4yy C MWCNOMb30BaHMEM YpaBHEHUA JWHLWITENMHA ANd
(hoToadhhekTa 1 PopMy bl KpaCcHOM rpaHuLbl POTo3gdeKTa.
2. Onucatb CTpoeHMe aToma BelLlecTBa.

3. 3anuncaTb AAepHble peakuun.
4. PelunTb 3aga4y € MCMNOJIb30BaHWEM 3aKOHa PagMoaKTUBHOIO pacnaja.

5. BbIUMCNNTb 3HEPreTUYECKUIA BbIXO, PeakLyn.
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5. OUEHOYHBLIE MATEPUWAJbI A1A MPOMEXXYTOUYHOW
ATTECTAUMN no yue6HOMYy npeameTy

[MpeamMeTOM OUEHKW SBMAKTCA YMEHMA U 3HaHudA. [pomexxyToyHas
artectayms no yde6Homy npeamety OOIlly.11 Pusmka NpoBOAUTCA B (hopme
3K3ameHa B KOHLe BTOPOro ceMectpa.

CofepXaHve  3K3aMeHaUMOHHbIX  33laHWil  OXBaTblBaeT  OCHOBHbIE
ANOAKTUYECKME eAVHULbI, M3YYeHHble CTyAeHTaMn B COOTBETCTBUM C paboueit
nporpammoit no yyebHomy npeamety OOIly. 11 dusmka.

OO6beM 3afaHNIA paccuMTaH Ha BbIMO/IHEHNE UX B TeYeHre 60 MUHYT.

JK3aMeHaLMOHHbIA BMNeT COCTOUT U3 TPEX 3afaHn.

3agaHne Ne 1 B Owunete OygeT 12 TecToBbIX BOMPOCOB. Kaxablii
MpaBW/IbHbIN OTBET OLeHMBaeTcsA B 1 6ann.

[MpuMepHbIe TecTOBbIE 3afaHNA.

1 Hwxe npeactaefeHbl rpaukym  3aBUCUMOCTM  OT  BPEMEHW  Be/INYMH,
XapaKTepu3yrLmMx MexaHu4eckoe apvkeHve. Kakoi (Kakue) rpadmk (rpadpmkn)
OTHOCUTCH K paBHOMEPHOMY MPAMOJIMHEAHOMY [ABVXXEHUIO?

2. Katep, Tporasacb € MecTa, 3a 5 c¢ Habupaer ckopocTb 20 m/c. C Kakum
YCKOpPeHnem ABUXeTCa Katep?
3. K teny npunoxeHsb! gge cunbl: Fj=5 H, F2=2 H. HaliTu Moaynb YCKOpPeHWs.

1kr -—=>

Fi F
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4. JlyHa n 3emna B3aMMOAENCTBYIOT rpPaBMTALUMOHHLIMU cunamn. KakoBo
COOTHOLLEHME MexXay Moaynamu cun Fi perctens 3emnn Ha JTyHy u F2 1eicTBus
JlyHbl Ha 3emnio?

5. Uemy paBeH MMMYbC Tena Maccoi 3 Kr, ABMXKYLLEroCst CO CKOPOCTLHO

4 m/c?

6. o pMUCYHKY onpefennte amnanTyay, Nnepuof 1 4actoTy KonebaHun.

1. OcHoBHoe ypaBHeHne MKT
a) pV = —RT;6) p="-m*V2»; B) N - =const.

8. TepMognHaMMYeCcKyto  Temnepatypy WaeanbHOro OAHOATOMHOrO rasa
noBbiICMIM B 5 pasa nNpu MNOCTOSHHOM o06beme. Kak npu 3TOM M3MeHWUach
BHYTPEHHSASA 3Heprua rasa?

Q. ICTOYHNKOM 3/1EKTPOCTATUYECKOrO NMONs ABNSeTCS ...

a) MNOCTOSHHbIA MarHuT;

6) MPOBOAHMK C TOKOM;

B) HEMOZABWXHbIN 3N1eKTPUYECKNIA 3apsa;

) ABVDKYLLMIACA 3NIEKTPUYECKMNIA 3apsL.

10. Kak M3MEeHUTCA cuna KyNOHOBCKOIO B3aUMOZENCTBUA [ABYX TOYEYHbIX
HernoABMXHbIX 3apAL0B NPK YBENNYEHUN MeXAY HUMU pacCcToAHNA B 4 pa3a?

11.  Ha pucyHKe 1306paxeHbl IMHUN HANPSHXKEHHOCTW 3M1EKTPUYECKOro nosns. B
KaKoW TOYKe Moss noteHumnan 6osbLue?

12. Kakumu HOCUTENAMU 3MIEKTPUYECKOro 3apsfa CO34aéTCs 3MeKTPUUECKUin
TOK B MeTaninax?
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13.  3dnekTpuyeckasa Uenb COCTOUT U3 UCTOYHMKA Toka ¢ OMC, paBHoW 8 B, u
BHYTpeHHUM conpoTtueneHnem 0,5 OM. VCTOUYHMK TOKa 3aMKHYT Ha BHeELUHee
conpotueneHne R. Cuna Toka B Lenn paBHa 2 A.YeMy paBHO 3HaueHMe BHELLHEro
COMPOTUB/EHNA Lienn?

14.  Cwvna ToKa B 3/IEKTPUYECKOM YCTaHOBKe 2 A, a noTpebnsemas et0 MOLHOCTb
0,44 kBT1. OnpefennTb Hanps>XeHWe CeTu, B KOTOPYHO OHa BK/IHOUeHa.

15.  Kak M3MeHUTCS KONN4YeCTBO TEMJOThI, BblAeNAeMoe 3a eMHULY BPeMeHN B
NPOBOAHMKE MPU MOCTOAHHOM HamnpsXeHUW Ha KOHLaxX MPOBOAHWKA, eCc/n ero
COMPOTUB/IEHME YBENNUNTL B 2 pasa?

16.  [1Be namnbl coeiHeHbl napaniensHo. Yepes nepByto namny Te4éT ToK 2 A,
yepe3 BTOPYHO - 6 A. lNepBad namna nmeet MowHocTL 120 BT. KakoBa MOLLHOCTb
BTOPOW NnamMnbl?

17.  [JoKa3aTenbCTBOM pPeasibHOCTU CYLLECTBOBAaHUS MarHUTHOrO Mons MOXEeT
CNYXUTb...

a) Ha/iMumMe NCTOYHKKA MO,

0) OTK/IOHEHME 3apAXKEHHOIN YacTuLbl, ABUKYLLENCA B MO/,

B) B3aMIMO/ENCTBME ABYX MPOBOAHNKOB C TOKOM,

) CyLLLeCTBOBaHME 3/1eKTPOMArHUTHbIX BOJIH.

18. Kakas n3 hopMy/s1 OTHOCUTCA K 3aKOHY NPenomMieHns ceeTa?

a) sin a=1, 6 Sina_ V.
n2 siny v2
sina_ 1 sina_n,

sinf3 siny ‘siny n2
18. YcnoBuMe MUHUMYMa MHTEP(EPEHLIMOHHON  KapTUHLI  Onpeaensercs
PaBEHCTBOM:

a) dsin(p- K 2, 6) Ad=2K
) M=@k+ﬂé, r) 20 oL Y
2 smy nr

19. a=45° un y=30°. OnpegennTb  nokasaTtesb
MpenoMIeHns BeLLlecTsa I.

20. Kak HasblBaeTCca fAB/IeHME BbIXOA4a 3MEKTPOHOB C

MOBEPXHOCTY TBEPLALIX TeN MOJ AeCTBMEM CBeTa?
21. a - nyyn -3To0 ...
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a) NOTOK 3/1EKTPOHOB, ABMXYLLIMXCSA CO CKOPOCTAMMU, 6/IM3KMMM K CKOPOCTU CBETA;
0) sapa aToma renms;

B) 3/1EKTPOMarHUTHbIE BOJHBI;

) NOTOK HETPOHOB.

22. Kakos cocTaB agpa ypaHa 21U ?

23.  Yto Habnoganock B onbiTe 3pcrena?

24. Tpwv a-pacnage HOBOe A4P0 CABMHYTO Ha ... KNeTKy(-1) K ... Tabnuubl
MeHpaeneesa.

25. YCTaHOBWTE COOTBETCTBME MEXAY  (PM3NYECKMMM  BeNUYMHAMU

eVHULAMW, B KOTOPbIX OHWN N3MePSHOTCA.

dun3nyeckme BeNIMUNHBI EAnHMLI n3MepeHns
(PM3NYECKNX BETUYMH

A) ycKopeHue 1)B

B) umnynec Tena 2) BT

B) moLyHOCTb 3)H

M) cuna 4) Kr-m/c

[) Hanps>keHue 5) m/c2

E) MarHUTHbIM NOTOK 6) B6

K Kkaxgorh no3vummM nepBoro Ccronbua nofgdepute COOTBETCTBYHOLLYHO
No3NLUMK0  BTOPOrO M 3anuwmnTe B Tabnuuy BblOpaHHble  UMDPbI  NOA
COOTBETCTBYHOLUMY ByKBAMM.

A B B I g E

3agaHune Ne 2. OTBeTUTb Ha BOMPOCHI. [1paBUILHO BbIMONHEHHOE 33daHue
oueHuBaeTca B 10 6ansnos.
[MepeyeHb BOMPOCOB:
1. OnuwwnTe onbITbl Pesepdopaa no nccnefoBaHNIO CTPOEHUS aToMa.
2. B yem cyTb nnaHeTapHO Mofenn atoma?
3. Chopmynupyiite Tpu 3akoHa AMHAMUKK (3aKOHbl HbHOTOHA) K npvBeauTe
NpUMepbl UX NPUMEHEHNS.
4. YTO TaKoe 3/IEKTPUYECKNIA TOK?
5. OT Yero 3aBMCUT COMPOTMB/IEHWE NMPOBOAHMKA?
6. UTo Takoe pa3HOCTb MOTeHUMaNoB (Hanps»xeHue)?
7. CthopmynupyiTe 3akoH Oma Ans yqacTKa Lenu 1 4ns nosHOW Lenw.
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8. 3anuwnTe  3aKOHbl  MOCTOAHHONO  TOKa  ANA  napainefiHoro u
nocnenoBaTe/lbHOro coegnHeHNa NPOBOAHMKOB.

9. OnuLWMTe NPUHLUMN AEeACTBMSA U YCTPOMCTBO TpaHcqopmaropa.

10.  [ns yero npefHasHaveH TpaHcgopmartop?

11. Kak TpaHcgopmMaTop 0603Ha4aeTcs Ha cxemax?

12.  Kak paccumntatb KO3(MULMEHT TpaHCchopMaLn?

13.  YT0 Takoe 3neKTpoOMarH1THas Bo/IHa?

14.  Tlpn Kaknx yCcnoBmax BO3HMUKaeT 3/1eKTPOMarHMTHas BO/IHA?

15.  TlepeumcnnTe CBOMCTBA 3/IEKTPOMArHUTHBLIX BOJH.

16.  Kak paccuntaTb ANMHY U Nepuos 3/1eKTPOMarHUTHON BOJHbI?

17.  OnuwunTe NPUHUMNLI PASNOCBA3N: MOAYNALNA N feTEKTUPOBaHNE.

18. e NpUMEeHAKTCA 3/1IEKTPOMAarHUTHbIE BO/HbI?

19.  UT0 Takoe fBNeHWE 3/1IeEKTPOMArHUTHON NHAYKLUMN?

20. Kak 310 fiBNeHune Ob110 OTKPbLITO?

21.  CopmMynupyiiTe 3aKOH 3/IEKTPOMAarHUTHON MHAYKLMUN.

22.  OnuwwuTe npasuno fleHua.

23. e NpUMeHSeTCS ABMIEHNE 3/1eKTPOMarHUTHON UHAYKLMIN?

24,  3anvwwnTe ypaBHeHne MeHgaeneeBa-KnanerpoHa.

25. YeMy paBHa yHMBepca/ibHasA rasosas nocTosaHHan?

26.  OnuwmTe TpY M30MNpoLiecca: N30TEPMUYECKNIA, N300apHbIA, N30XOPHBIA.

27.  CchopmynupyiTe rasoble 3aKOHbI borns-MapnoTTa, eir-Jltoccaka, LLapns.
28.  OnuLMTe 3TM 3aKOHbI C MOMOLLHO FpatnKoB.

29. OnuwwuTe YCTPONCTBO KOHAeHcaTopa?

30. [nd yero npegHasHayeHbl KOHAEHCATOPbLI?

31. Kak 0603Ha4aeTcsl KOHAEeHcaTop Ha cxemax?

32. YTo Takoe eMKOCTb KOHJAeHcaTopa?

33. B KaKux eguHuULax nsMepseTca eMKOCTb KOHAeHcaTopa?

34. Kakue Bubl KOHAEHCATOPOB Bbl 3HaeTe?

35 Kak paccumtatb O06LYyHD €MKOCTb Tpex KOHAEHCATOPOB COeAMHEHHbIX
napannesnibHo?

36. Kak paccumTatb O06LYH €eMKOCTb TpeX KOHAEHCaTOpPOB COeAMHEHHbIX
nocnefoBaTebHO?

37. Urto Takoe ABneHne oToathpekTa?

38.  Kakue Bupbl hoToappekTa Bbl 3HaeTe?

39.  OnuwwuTe OMbITbl MO UCCEA0BaHMUIO ABMEHNSA POTO3IdeKTa?

40.  Cdopmynupyiite 3akoHbl CTOMETOBA MO BHELLHEMY (hOTOIM(EKTY.

41. 3anuwute ypaBHeHVWe JMHWITENHa Ana  (oToaddekTa, B Yem ero
(hn3nYecKunin cMbicn?

42. Y10 Takoe MarHMWTHoe none?
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43. Kakumu cBoricTBaMu 06nafaeT MarHMTHoe nosne?

44, Y10 TaKoe MarHUTHasa MHAYKLUMA?

45. B yeM n3mepsaeTcs MarHUTHas UHOYKUMA?

46.  Ccopmynupyinte 3aKoH AmMnepa.

47.  Kak Hantu cuny JlopeHua?

48.  UTO TaKoe 3neKTpuyeckoe nosne?

49. Kakumu cBoiicTBaMuM 06n1aaeT a/1eKTPUYECKoe none?

50. UTO Takoe Hanps>KeHHOCTb 3/1EKTPUYECKOr0 Nona?

51. YT0 Takoe noTeHUMan 3NeKTPUYEeCcKoro nonsa?

52. B Kakux eguHuUax uM3MepseTca  HanpsXKeHHOCTb U NOTeHuuan

3NeKTPUYECKoro nona?

53.  3anuwwmte ¢opMynly  CBA3bIBAKOLLYK  HaMpsXXeHHOCTb W PasHOCTb

MOTEeHLNasOB.

54.  OnuwunTe NpoLecc AeneHns Taxkenblx agep (Ha npumepe u Ll 5).

55.  YTO0 Takoe uUenHas agepHasa peakuma?

56. [lepeuncnuTe OCHOBHbIE COCTABNAOLIME AEPHOI0O peakTopa 1 onuwnTe mx

Ha3HayeHwue.

57.  Kakwue peakuumn Ha3biBakOTCA TepMOsAAepHbIMU?

58.  Ipwn Kaknx ycnoBuax OCYLLECTBNSETCA TepMosaLepHasa peakuma?

59. MpuBegute npuUMep OCYLUECTB/IEHUS HEYMNpaBisemMoin TepMOosiAepHOn

peakLmn.

60. B uyem npobnema co3gaHns ynpasiseMoin TEPMOSAEPHON peakummn?

61. OnuwwuTe NPUHLMN LENCTBUSA U YCTPOMCTBO TpaHchopMaTopa.

62. [ns 4ero npeaHasHayeH TpaHcgopmarop?

63. Kak TpaHcdopmatop 0603Ha4YaeTcs Ha Cxemax?

64. Kak paccumtarb KO3(MULMEHT TpaHCcopmauun?

3afaHue Ne 3. PewwumTb 3agayy. [MpaBWIbHO BbINOHEHHOE 3a/aHune
oueHmBaeTcs B 10 6ansos.
[MprMepHble 3a4aHUA:

1 Bbluncnnte  o6wyro  EMKOCTb  Lenu,
N300paKEHHYIO Ha pucyHke, ecin Ci = 5 nod,
Cr=3n®,C3=2nd, C4=3nd
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2. KakoBa MOLLHOCTb TOKa B KaXkAoMm M3 pe3ncTopoB? COMpPOTMBEHNE KaXAoro
pesucTtopa 5 Om, K Lenn NnpunoxXxeHo HanpsxeHue 40 B.

3. Uemy paBHO 06LLlee CONPOTUBIEHNE YYacTKa, N300PaXXEHHOr0 Ha PUCYHKE,
eciMR1=100M, R2=60M, R3=50MunR4 =15 Om?

4. OnpefennTb MarHWTHbIA MOTOK, MPOHU3bIBAIOLWMIA MIOCKYH MPAMOYTO/bHYHO
NowWaiKy co CTopoHamu 25 1 60 cm, ecnv MarHUTHas UHAYKUUS BO BCeX TOUKaX
nnowaakn pasHa 1,5 T/, a BEKTOP MarHUTHOM MHAYKUMM 06pasyeT C HOpMasbio K
3TOM nnoLlaake yron 45°.

5. Mnowafb KaXkAoin NnacTyHbI MI0CKOro KoHAeHcaTopa paBHa 520 cm . Ha Kakom
paccTosHUM Apyr OT Apyra Hafo pacrosfiokKuTb MNAACTWHbI B BO3AyXe, 4TOOLI
eMKOCTb KOHZeHcaTopa bbinia paBHa 46 nd?

6. Halitn cuny Toka B cTanbHom nposogHuke (p = 12-10~-80M- M) gavHoii FOm

N CeYeHMeM 2 MM , Ha KOTOpPbI MO4aHO HanpskeHne 12 mMB?

7.B uenb nepeMeHHOro TOKa C 4vactotoin 400 [Iu BK/IHOYEHA KaTyluka
MHAYKTMBHOCTLIO 0,1 MH. KOHAeHcaTop, Kakoi eMKOCTM Hafo BKIHOUUTL B LEMb,
4TOObI OCYLLEECTBU/ICS PE30HAHC?

8. [lpoccenb, akTUBHOE COMpPOTMBAEHWe KoToporo 12 Om, a uHAYKTMBHOCTL 0,1
['H, BKNOYEH nop HanpskeHve 100 B npu vactote Toka 50 Iy, Onpenenutb
NHOYKTUBHOE COMNPOTUB/IEHNE, NOJTHOE COMPOTUB/IEHME Lienn, CUTY TOKa B Lienu.

9. KonebaTenbHbIA  KOHTYP M3/ly4aeT B BO3fyXe 3/1eKTPOMarHUTHbIE BOJIHbI
anvHor 300 M. OnpefennTb UHAYKTUBHOCTb KONebaTeslbHOro KOHTYpa, ecin ero
3NEKTPOEMKOCTb paBHa 5 MK®.

10. Kakylo MakCUMa/lbHYyl0 KMHETUMYECKYH) 3SHEPrni0 WMEKT  3/1EeKTPOHBI,
BblpBaHHble M3 OKcMaa 6Gapus, npu o6nyvyeHUM cBeTom C 4vactoton 105 Iy?
PaboTa BbIX04a 3/1eKTPOHOB okcuaa 6apus pasHa 0,16 -10 ~B k.
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