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1. OBLUAA XAPAKTEPUCTUKA PABOYEN NMPOrPAMMbI
YYEBHOI O NMPEAMETA

1.1. Mecto y4yebHOro npegmeTa B  CTPYKType  OCHOBHOW
npodeccruoHaibHON 06pa3oBaTe/IbHOW NPOrpamMmbl

YuebHblli  npeameT  «du3nKa»  ABNSETCS  00s3aTeNlbHOM  YacTbio
006LLLe06pa3oBaTebHOM NOArOTOBKMU OCHOBHOW npoeccroHabHOM
06pasoBaTeNibHON NpoOrpamMmmsbl - MPOrpamMmmMbl MOArOTOBKYM CMELNaInCcToB CpeaHero
3BeHa no cneyuansHocTn 18.02.04 SN1eKTPOXMMNYeCcKoe Npon3BoACTBO.

1.2. Llenim 1 nnaHupyemMble pe3ysibTaTbl 0CBOEHMA Yy4ebHOro npeameTta

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTa

Cofep>aHve nporpammbl yyebHoro npeameta «PusnKa» Harpas/ieHO Ha
[OCTMXKEHWE Creayowmx Leneu:

- (hopmmpoBaHUe y 0OYyYarOLUMXCSH YBEPEHHOCTU B LIEHHOCTW 06pa3oBaHus,
3HAUMMOCTM  (PU3NYECKUX 3HaHWIA AN COBPEMEHHOIO KBa/IM(MLMPOBAHHOIO
cneumanucTa Npy OCyLEeCTBIEHUM ero NPogecCUoHaNbHOW AeATENbHOCTH;

- OBMafeHne  creyndnmyeckom  CUCTEMOM  (OM3MYECKMX  MOHATUMA,
TEPMUHO/OTMEN U CUMBOJIMKOW;

- OCBOEHME OCHOBHbIX (PU3NYECKMX TEOPWUIA, 3aKOHOB, 3aKOHOMEPHOCTEN;

- OBflafleHne OCHOBHbIMM MeTOJaMM Hay4YHOro Mno3HaHWa NpUpPOAbI,
MCMonb3yeMbiMn B (hu3nKe (HabNHOAeHWE, OnmMcaHue, WU3MEePeHWe, BbIABVKEHME
rmnoTes, NPoBeAeHNE IKCNEPUMEHTA);

- OBNafleHne yMeHuAMKN obpabatbiBaTb [JaHHble 3KCNEepUMEHTa, 0ObACHATbL
Mo/MlyyYeHHble pe3ynbTaTbl, YCTaHaBNMBaTb 3aBUCUMOCTU MEXAY (QU3NYECKMMMN
Be/IMUYNHAMU B HAO/O1aEMOM SIB/IEHWW, IeNaTb BbIBO/bI;

- (hopmMupoBaHMe YMeHUA pellaTb (PU3NYECKME 3afadun pasHbIX YPOBHEM
C/IOXHOCTY;

- pa3BUTUe Mo3HaBaTe/IbHbIX NHTEPECOB, UHTENIEKTYa/IbHbIX U TBOPYECKUX
CnocobHoCTeN B npouecce NpPUoBpPeTeHNs 3HaAHUIA C UCMOJIb30BaHNEM Pa3/INYHbIX
MCTOYHMKOB MHOPMaUMM N COBPEMEHHBLIX WHMOPMALMOHHBLIX TEXHO/OTUNA;
YMeHUI (hopMyIMpoBaTh 1 060CHOBbIBATb COOCTBEHHYHO MO3ULMIO MO OTHOLLEHUIO
K ()M31MYeCKOoil MH(hopMaLmMK, NonyyYaemMon 13 pasHbiX MCTOYHMKOB,

- BOCMNUTaHWMe YyBCTBa ropAoCTy 3a POCCUNCKYHO (IM3NYECKYIO HayKy.



1.2.2 TnaHupyemMble pe3ynbTaTbl 0CBOEHNA YYeOHOro npeameTa
Ocob60oe 3Ha4eHne yyebHbIn NpeaMeT UMeeT Npu HoPMUPOBaAHUN 1 Pa3BUTUN OBLLIMX 1 MPOMECCUOHANBHBLIX KOMMETEHLWNA,

a TaKXXe COOTBETCTBYHOLUMX UM pe3yrnibTaTam 06y4veHus cornacHo ®IrOC COO.
MnaHupyemble pe3ynibTaTbl 00y4eHNS

KomneTteHuun (OK, IMK)

OK 02. Vicnonb3oBatb
COBpPEMEHHble CpefCcTBa TMOUCKa,
aHam3a  wu NHTepnpeTaumm
NH(opmMaLun n
NH(OPMALNOHHbIE  TEXHO/IOMUK
ans BbINO/IHEHWS 3agay
NPOeCcCMOHaNbHOA
LleaTenbHOCTU

Ob6Lwme
JIP14 - o0co3HaHWe NMYHOro BKMaZa B MOCTPOEHME
yCTON4YMBOro GyayLiero,
JIP23 - TOTOBHOCTb K TPyAY, OCO3HaHWE LIeHHOCTU
mMacTepcTBa, Tpyaonobue,
NIP24 - TOTOBHOCTb K aKTMBHOW [esTe/IbHOCTU
TEXHO/MOMMYECKOM W COUMabHOM  HanpaB/eHHOCTH,
CMOCOOHOCTb  MHMUMMPOBATb,  MAaHWpoBaTb U
CamMOCTOATENIbHO BbIMNO/HATL TaKyH AeATeIbHOCTb,
npPz2s - WHTEPEC K  pasIn4yHbIM  ciepam
NPOeCcCMOHaIbHOM AeATeNbHOCTU, YMEHMe COBepLUaTh
OCO3HaHHbIA  BbI6Op  Oyfyllein  npodeccun 1
peasin3oBbIBaTb COOCTBEHHbIE XXU3HEHHbIE NJIaHbl,
JIP26 - roTOBHOCTb U CMOCOBGHOCTb K 06pa30BaHMi0 U
caM000pa30BaHMIO Ha NPOTSXKEHUN BCEW XKU3HM,
JIP34 - 0CO3HaHWe LEHHOCTU Hayu4HOW AeATeNbHOCTH,

rOTOBHOCTb OCYLLIeCTBNATb NPOEKTHY0 n
NCCNefoBaTeNbCKy0 [eaTeNbHOCTb WUHAUBUAYaIbHO U
B rpynne,

MP1 - CamMoCTOATeNIbHO  (hopMy/nMpoBaTb WU
aKTya/msuposaTb  Npobnemy, paccMaTpusatb — ee
BCECTOPOHHE,

MP2 - ycTaHaB/MBaTb CYLUECTBEHHbIA MPU3HAK W
OCHOBaHWA [N CpaBHEHWs,  Knaccuukaumm u

AucumnnnHapHble

MP61 - cthopMUPOBAHHOCTbL MPEACTABNEHWUA O Ponu U
MecTe (DM3UKM N aCTPOHOMUWN B COBPEMEHHOM Hay4YHOM
KapTUHE MUPa, O CUCTEMOOOpPa3YHOLE ponn (U3NKK B
PasBUTUN  eCTECTBEHHbIX  HAayK, TEXHUKM W
COBPEMEHHbIX TEXHONIOMMIA, O BKaLe POCCUNCKUX W
3apyOeXHbIX YYeHbIX-(PU3NKOB B pasBUTUE HAYKW;
NMOHVMaHWe (PU3NYECKOM CYLLHOCTU  Hab/tofaembIxX
ABMIEHUA  MUKpOMMpA, MakpomMupa W  Meramupa;
NMOHMMaHWe pPonnM  acTPOHOMUW B NPAKTUYECKOM
[eATelbHOCTU  YefioBeKa W fa/lbHeileM  Hay4Ho-
TEXHNYECKOM pasBuTUN, ponm WZRIIY B
(hopMupoBaHUM  Kpyrosopa W (PYHKUMOHAILHOM
rPaMOTHOCTM YesioBeKa [AN1A PeLleHns MpaKTUYecKnx
3afay;

MP62 - c¢opMUPOBAHHOCTL YMEHWUI pacno3HaBaTb
(hn3nyeckme saBneHNa (MPOLEeCChbl) N 0OBACHATL MX Ha
OCHOBE  M3YYeHHbIX  3aKOHOB:  pPaBHOMEPHOE U
PaBHOYCKOPEHHOE NPAMO/INMHERHOE [BWKeEHVE,
CBOOOAHOE NafeHue Ten, ABVWKEHME MO OKPYXXHOCTHU,
WUHepUMsa,  B3aMMOAENCTBME  Ten,  KonebaTenbHoe
[IBMXKEHWe, pe30HaHC, BOMIHOBOE [ABMXXeHMWe; anddy3uns,
OpPOYHOBCKOE  [BMDKEHME, CTPOEHME >KUAKOCTEA U
TBepAbIX TeNn, U3mMeHeHVe obbemMa Tesl Npu HarpeBaHuu



0606LLeHMA,

MP3 - onpefenatb Uenu [eATenbHOCTH,
napameTpbl U KpUTEPUN NX LOCTUXKEHNS,
MP4 - BbIBNATb 3aKOHOMEPHOCTU W NPOTUBOPEUNS B
paccMaTprBaeMbIX ABNEHUSX,

MP6 - pasBuBaTb KpeaTMBHOE MbILLeHNe npn
PELLEHMM YXXM3HEHHBIX NPobem,

MP10 - dopmupoBaHMe Hay4yHOro Tuna MbILLIEHNS,
BfafleHVe Hay4YHOW TepMUHOMNOIMEN,  K/IOUEBLIMU
MOHATUAMU N MeTOLaMW,

MP12 - BbISIBNATb NPUYUHHO-CNEACTBEHHbIE CBA3N U
aKTyanu3uMpoBsatb 3afady, BblABUraTb rUMoTesy ee
peLleHns, Haxo4uUTb aprymeHTbl AN14 [OKa3aTe/bCTBa
CBOMX YTBEPXK/AEHWI, 3a[jaBaTb NapameTpbl U KPUTepUm
peLleHus,

MP13 - aHann3mpoBaTb MONYYEHHbIE B XO4€e peLleHus
3afjaun  pesynbTartbl, KPUTUYECKM OLEHMBATb WX
[IOCTOBEPHOCTb, MPOrHO3MPOBaTh M3MEHeHWEe B HOBbIX
yCnoBusXx,

MP15 - paspabatbiBaTb MaH peLleHUs npob6rembl ¢
YUYETOM aHa/M3a UMEKLNXCA MaTepuaibHbIX U
HemaTepuabHbIX Pecypcos,

MP16 - oCywWecTBNATb LeNeHanpaseHHbIA MOUCK
nepeHoca CpeacTB M CrnocoboB  AeWCTBUA B
NPOMeCCUOHA/IbHYIO Cpefy,

MP17 - ymeTb NepeHoCUTb 3HaHWUA B NMO3HaBATE/bHYHO
1 NPaKTUYECKYH 061aCTU XXMU3HEAEATENbHOCTH,

3a/aBaThb
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(oxnaxgeHun), TenjoBOe paBHOBECWME, WCMapeHue,
KOHZeHcauus, nnasfeHne, Kpuctaniusaums, KuneHue,
B/IKHOCTb BO3f4yXa, CBSA3b CPeAHel KUHETUYeCKOW
3HEepruy TenIoBOro ABVXEHUS MOJeKYN C abCoNHOTHOM
TeMnepaTypoii, MOBbILLEHVE [aBfieHMs rasa npu ero
HarpeBaHMM B 3aKpbITOM CcOCyfe, CBf3b MeXay
napaMeTpamMyM COCTOAHMA Tra3a B M3oMpoueccax;
aNeKTpusaumsa  Ten,  B3aMMOJENCTBME  3apsfos,
HarpeeaHve MPOBOAHMKA C TOKOM, B3aMMOAENCTBME
MarHuToB, 3/1eKTPOMarHUTHas WHAYKUUS, [eincTeume
MarHATHOr0O nNons Ha TMPOBOAHWMK C TOKOM W
OBVKYLLMIACH 3apsf, 3MeKTPOMarHUTHble KonebaHusi u
BO/HbI,  MPSMOJIMHEHOE  PacnpoCTpPaHeHWe  CBETa,
OTPaXXEHWe, rpesiomneHue, NHTepdepeHUns,
Andpakumsa 1M nonsapusaums ceeTa, AUCMEPCUS CBETa,
(hOTO3NEKTPUYECKUIA  3hheKT, CBETOBOE  [AaBfIEHMUE,
BO3HVKHOBEHWE /IMHENYATOro CrekTpa aToMa BoLopoaa,
eCTeCTBEHHasA U UCKYCCTBEHHasA pagnoaKTUBHOCTb;

MP63 - BnageHWe OCHOBOMOMAratoWUMK (PUNYECKNMM
MOHATMAMW W BENNYMHAMKM,  XapaKTepusyroLwmumu
(hu3nyeckre npouecchbl (CBA3aHHLIMM C MEXaHUYECKUM
[BVDKEHVEM, B3aMMOAENCTBMEM Tes, MeXaHUYeCKnMm
KonebaHnsMMU U BO/HAMW;  aTOMHO-MOJIEKYNAPHbIM
CTpOeHVeM  BelleCTBa, TEMIOBbIMK  MpoLieccamu;
3NIEKTPUYECKM Y MarHUTHbIM NONAMMW, 3/EKTPUYECKUM
TOKOM, 3M1EKTPOMarHUTHbIMI KOfiebaHAMM 1 BOSTHaMK,
OMTUYECKMUMMU  ABMIEHUAMMW; KBAHTOBLIMU ABMIEHUAMM,



MP39 - camMocToATeNbHO COCTaBNATL MNaH peLleHuns
npobsieMbl C  YY4eTOM  UMEKOLWUXCA  PeCcypcos,
CO6CTBEHHbIX BO3MOXHOCTEN 1 MPeAnoYTEHUNA,

MP42 - penaTb 0CO3HaHHbIN BbIOOP, apryMeHTMPOBaTb
ero, bparb OTBETCTBEHHOCTb 3a peLLeHue,

MP46 - BnageTb HaBblKaMW  MO3HaBaTe/lbHOW
pediekcn Kak 0CO3HaHUA COBepLUaeMbIX [LeNCTBUIA U
MbIC/IUTEMIbHBLIX  MPOLECCOB, WX  pe3ynbTaTtoB W
OCHOBaHWi

CTPOEHVEM aTtoma n aTOMHOro aapa,
PaAnoaKTUBHOCTLIO); BMafeHne OCHOBOMO/AralLMm
ACTPOHOMMYECKUMU  MOHATMAMK,  MO3BOMIAKOLLMMM
XapakTepn3oBaTb  MpOLECcChbl,  Npoucxofsline  Ha
3Be3jax, B 3BE3AHbIX CUCTEMAX, B MeEXrasakTU4ecKoM
cpede; [ABMXKEHMe HebeCHbIX Tesn, 3BOOLMIO 3Be3f] U
BceneHHo;

P64 - BnageHVe 3aKOHOMEPHOCTAMW, 3aKoHaMu W
TeopusMKM (3aKOH BceMUpHOro TaroteHus, |, 11 n il
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHWsi MeXaHWYeCKOM
3Hepruy, 3akoH COXpaHeHWd UMNynbLCa, NPUHLMN
cynepnosvumMn  cui,  NPUHLMN  PaBHOMPaBHOCTM
NHEPUMaIbHbIX ~ CUCTEM  OTCYeTa;  MOJIEKYNAPHO-
KWHETUYECKYIO TEOpPUIO CTPOEeHUs BeLLeCTBa, rasoBble
3aKOHbl, MePBbIA  3aKOH TEPMOAMHAMMKM,  3aKOH
COXpaHEHUs 3MEeKTPUYECKOro 3apsada, 3akoH KyroHa,
3aKoH Oma ansa ydyacTka uenu, 3akoH Oma i nosiHoM
3NEeKTPUYECKOM Lenu, 3akoH Jpkoyns - JleHua, 3aKoH
3NIEKTPOMArHUTHOW  WHAYKUMKW, 3aKOH  COXpaHeHus
3HEPruK, 3aKOH MNPSMO/IMHENHOrO PacrnpoCcTpaHeHus
CBeTa, 3aKOH OTPaKEHWA CBETa, 3aKOH MpPenoM/eHuUs
CBETA; 3aKOH COXPaHEeHWUA 3Hepruu, 3aKOH COXpaHeHWs
NMMyNbCa, 3aKOH COXPaHeHWs 3MEeKTPUYECKOro 3apsaja,
3aKOH COXpaHEeHMs MaccoBOro uucna, noctynatsl bopa,
3aKOH paguMoaKkTMBHOIO  pacnaga); yBepeHHoe
MCNOMb30BaHWE 3aKOHOB W 3aKOHOMEPHOCTeW npu
aHaM3e (HM3NYECKUX ABNIEHUIA U NPOLLECCOB;



MP6E5 - yMeHMe YyuuTbIBaTb rPaHULbLI MPUMEHEHUSA
M3YYEHHbIX  (IM3NYECKUX MOfenen:  maTepuaibHas
TOYKa, WHepuManbHasd CUCTEMA OTCYeTa, WAeasTbHbIN
ras; MOZeNn CTPOEHMS rasoB, XXWAKOCTEN W TBepAbIX
TeN, TOYEUHbIA 3NMEeKTPUYECKUIA 3apsf, afgepHas Mogesb
aTtoMa, HYK/IOHHas Mofeflb  aTOMHOro fapa npwu
peLleHnn (hn3nNYeCcKmX 3aaau;

MP67 - chopMMPOBAHHOCTL YMEHMSA peLlaTh pacyeTHbIe
3afauM  C ABHO 33flaHHOM  (DU3NYECKON MOLENbIO,
NCMonb3ysa (UM3NYECKMe 3aKOHbl W MPUHUMMBI,  Ha
OCHOBe  aHa/M3a  YCnoBMS  33fayus  BblOMpaThb
(h13nYeCKyt0 Mofesb, BbIAENATb (M3NYECKUE BENNUYNHBI
1 hopmyibl, HEOOXO4UMbIE A5 ee PeLLeHWs], MPOBOAUTb
pacyeTbl W OUEHMBaTb PeaslbHOCTb  MOYYEHHOr o
3HaYeHus (hr3nyecKom BE/MYNHbI; peLuaTb
KayeCTBeHHble  33fayn,  BbiCTpamBas  JIOTNYECKM
HENPOTMBOPEUMBYHO LIEMOYKY PacCy>KAeHWn C Onopoi
Ha M3y4eHHble 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYecKme
AB/IEHMS;

MP68 - chOpMUPOBAHHOCTL YMEHMS  MPUMEHATb
NoflyYyeHHble  3HaHWA AN OObACHEHMS  YCIOBWIA
NpoTeKaHust (PU3NYECKUX SBIEHWIA B Mpupode U Ans
NPUHATUA MPaAKTUYECKUX PELLUEHWIA B NOBCEAHEBHOW
XW3HW  ona obecrieyeHns  6esonacHocTv  mpwu
obpalleHnmn ¢ 6bITOBbIMY MpUGopaMn N TEXHUYECKUMM
YCTPOMCTBaMW, COXPaHeHWsi 3[40pOBbS M COBNOAEHUA
HOPM  3KOJIOrMYECKOro MOBeLEeHUS B OKpYyXXatoLei



OK 04.

B3aMMOJeiNcTBOBaTb 1 paboTatb B 3CTETUKY  OblITa,

KOMMNEKTNBE N KOMaHE

AddekTnBHo JIP16 - 3CTeTUYECKOe OTHOLLEHWE K MUPY, BK/OYas

HayyHoro 1  TEXHWYECKOro
TBOpPYECTBa, CMopTa, Tpyda W OOLLECTBEHHbIX
OTHOLLEHWIA,

NP24 - TOTOBHOCTb K aKTUBHOW [eSTe/IbHOCTU
TEXHOMIOMMYECKOM W CcOLMabHOW  HanpaBneHHOCTH,
CMOCOOGHOCTb  MHUUMMPOBATb,  MNaHMPOBaTb U
CaMOCTOATE/ILHO BbIMNOMHATL TaKyHO AeATEe/IbHOCTb,
JIP26 - rOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHuIO U
caM000pa3oBaHNi0 Ha MPOTSXKEHWUM BCEW XKM3HN,

MP8 - CNOCOBHOCTb n rOTOBHOCTb K
CamMOCTOATE/IbBHOMY ~ MOMCKY  METOAO0B  peLleHus
NPakTUYeCKNX  3agay, MNPUMEHEHUIO  Pas/INYHbIX
MeTOA0B MO3HaHWA,

MP10 - ¢opmuMpoBaH/e HayyHOro TUMa MbILWIEHWS,
BNafieHNe HayyHON TEPMMWHONOIMEN, KNHOYEBLIMM
NMOHATUAMU N MeTodaMU,

MP21 - BnafieTb HaBblkaMu MOSYyYEHUS MHGopMaLUn
M3 WCTOYHWKOB pasHbIX TWUMOB, CaMOCTOSTE/IbHO
OCYLLECTBNATb MOWCK, aHaIn3, cucrtemarmsaumio u
NHTEpNpeTaumMio UHQoOpMaLMn pasinyHbiX BUAOB U
(hopm MpeacTaB/ieHns,

MP38 - CaMOCTOATE/IbHO OCYLLIeCTBNATb
Nno3HaBaTe/lbHYI0 [eATeNIbHOCTb, BbISABATL NPO6GIEMBI,
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cpede; NOHUMaHWe  Heob6XOAMMOCTU  MPUMEHEHUS
DOCTVKEHNI (hU3nKN n TEXHO/IOM I ans
paLVoHaIbHOro NPMPOLONO/b30BaHUS.

MP65 - yMeHMe yuuTbIBaTb FpaHuLbl NPUMEHEHUS
M3yYeHHbIX  (DM3NYECKUX MOfJenei:  mMatepuasibHas
TOYKa, WHepuManbHas CcucTeMa OTCYeTa, WAeasbHbIA
ras; MoJenu CTPOEHWS ras30B, >XUAKOCTEA W TBePLbIX
TeNn, TOYEYHbIN 3NEKTPUYECKNIA 3apsag, fAepHas mMogenb
atoMa, HYKIOHHas MoOfefb aTOMHOro safpa npw
peLLeHnn PU3NYECKUX 3aaay;

MP67 - chopMMPOBAHHOCTb YMEHUA peLlaTb pacyeTHble
330a4n C ABHO 3afaHHOM  (PM3MYECKOW MOAENbIO,
ncnonb3ys (U3MYecKnMe 3aKOHbl W MPUHLUMNLI,  Ha
OCHOBE  aHaM3a  YCnoBWMA  3afadnm  BbIGMpaTb
(h131YECKYHO MOAENb, BbIAENATL (U3NYECKME BEMINYUMHDI
1 (hopMy/ibl, HEOOXOAMMbIE [/ ee peLLeHuns, MPOBOAUTL
pacyeTbl M OLUEHMBaTb PeabHOCTb  MOJlyYEHHOro
3HaYeHns (hn3nyeckoit BE/IMYNHDI; peLatb
KayeCTBEHHble  3afayn,  BbICTpaMBas  JIOTUYECKU
HENPOTUBOPEUMBYIO LIEMOYKY PacCyXeHWin ¢ 0onopoii
Ha M3yYeHHble 3aKOHbIl, 3aKOHOMEPHOCTU N (hn3nNYeCKme
AB/IEHMS;

MP69 - chopmMMpPOBaHHOCTb COGCTBEHHOWN MO3ULMK MO
OTHOLLIEHNIO K (DU3NYECKOW MH(opMauun, noyvaemoi
M3 pasHbIX WCTOYHWMKOB, YMEHWA  MCNO/b30BaThb
LMpoBbIe TexXHoMormm Jilpis rouncka,
CTPYKTYPMPOBaHUsA, WHTEpnpeTauuy 1 npeacTaBeHns



OK 05. OcyLecTBNATL YCTHYHO U
NMNCbMEHHYI0 KOMMYHUKaLMIO Ha

rocyfapCTBeHHOM A3bIKe
Poccuinckon depaepaumm c
y4YeToM 0COBGEHHOCTEN
COUMaNBbHOTO M KYNbTYPHOrO
KOHTEKCTa

CTaBUTb W (pOPMYNMpPOBaTb COOGCTBEHHble 3afayn B

06pasoBaTeNlbHOM  AeATeNIbHOCTU U XKM3HEHHbIX
cUTyaumax
NIP24 - TrOTOBHOCTb K aKTMBHOW [eATe/IbHOCTU

TEXHOMIOTMYECKOM W COUMATIbHOM  HanpaB/IEHHOCTH,
CMOCOBHOCTb  MHWLMWPOBAaTb,  MaHMpOBaTb U
CaMOCTOATE/ILHO BbIMOHATL TaKyH AeATe/IbHOCTb,
JIP26 - roTOBHOCTb M CMNOCOGHOCTb K 06pa3oBaHuO U
caMo06pa30BaHMIO Ha NPOTSXKEHUN BCE XKM3HW,

JIP34 - 0CO3HaHWMe LIEHHOCTU Hay4HOW AeATEeNIbHOCTH,
rOTOBHOCTb OCYLLIeCTBNIATL NPOEKTHY0 n
nccnefoBaTesbCKyo AeATeNbHOCTb UHANBUAYANLHO U
B rpynne,

MP3 - onpefenatb Uenu [AeATeNbHOCTH,
napamMeTpbl U KpUTEPUN NX SOCTUXKEHNS,
MP5 - BHOCUTb KOPPEKTUBbI B [eATe/IbHOCTb,
OLleHMBaTb  COOTBETCTBME  Pe3yNbTaToB  LeNsam,
OLeHMBATb PUCKMN NOCNEACTBUN AeATENbHOCTY,

MP6 - pas3BuMBaTb KpeaTMBHOE MbILLU/IEHNE NpU
PELLUEHUN YXU3HEHHbIX MPOo6/eM,

MP12 - BbISBNATbL NPUYMHHO-CNEACTBEHHbIE CBA3U U
aKTyanM3npoBaTb 3adady, BblgBuUratb runoTesy ee
peLleHns, HaxoAuTb aprymMeHTbl Ans [oKa3aTe/bCTBa
CBOMX YTBEPXJEHWI, 33[aBaTb NapaMeTpbl U KpUTepuu
peLLeHus,

MP28 - BnafeTb pasfinyHbIMK CNOCO6aMU OOLLLEHUS 1
B3aMMOLeCTBYS,

3aflaBaTb
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Y4yebHOM M Hay4yHO-NONyNspHOM  MHAopMaLMW;
pasBUTMEe YMEHWIA KPUTUYECKOro aHan3a nosyyaemoit
VHopMaLmm

MP62 - chopMMPOBAHHOCTb YMEHWUIA pacro3HaBaTb
(hmn3ndeckmne sBneHns (Npoueccbl) U 0OBACHATL MX Ha
OCHOBE  M3Y4YeHHbIX  3aKOHOB.  paBHOMEpPHOe U
paBHOYCKOPEHHOE NPAMOSINHENHOE [BVDKEHME,
CBOOOAHOE MafieHVe Tes, [ABWXKEHWE MO OKPY>KHOCTW,
WHepuWsi,  B3aMMOfeincTBue  Ten,  KonebaTenbHoe
[BVDKEHWE, Pe30HaHC, BO/IHOBOE [BWKeHWe; Anddysns,
OpPOYHOBCKOe  [ABWKEHWE, CTPOEHWE >KUAKOCTEW U
TBepAbIX Tes, U3MeHeHVe 06bemMa Ten Npu HarpeBaHUu
(oxnaxgeHwuun), TenjoBoe paBHOBECWE, WCMapeHue,
KOHAEeHcaums, NnaBfeHne, KpUCTain3auns, KuneHuve,
BI@KHOCTb BO3fyXa, CBA3b CPeAHEei KMHETUYEeCKOW
3HEprun TenI0BOro ABVXXEHUS MONEKY/T C abCoOMOTHOM
TeMnepaTypoii, MOBbILLEHVE [aBfieHWs rasa npu ero
HarpeBaHWM B 3aKpbITOM COCyAe, CBA3b  Mexay
napameTpamyM COCTOSIHAA rasa B M30Mpoueccax;
aneKTpusaumsa  Ten,  B3aMMOfENCTBME  3apSAOB,
HarpeeaHve MPOBOAHMKA C TOKOM, B3aMMOJeNCTBUE
MarHuToB, 3/1eKTPOMAarHUTHas WHAYKUMSA, [OeicTBue
MarHUTHOrO nons Ha MNPOBOAHUK C TOKOM MU
OBVOKYLLUMIACA 3apsf, 3MeKTPOMarHUTHble KonebaHus w
BOMHbI,  MPSIMOJIMHEHOE  PacnpocTpaHeHWe  CBETa,
OTpaXkeHue, npesioMmseHue, NHTepepeHUus,
Andpakums 1 nonspusauma CBeTa, AUCMEPCUs CBETa;



MP30 - pasBepHYTO M IOTMYHO M3MaraTb CBOK TOUKY
3peHus C UCNOb30BaHMEM A3bIKOBbIX CPEACTB,

MP31 - noHMMaTb W WCMNOMb30BaTb MpPeMMyLLecTBa
KOMaHAHOW 1 UHAMBUAYaIbHON paboThl,

MP33 - npvHMMaTb LeIM COBMECTHOMN AesATeNbHOCTH,
OpraH13oBbIBaTb U KOOPAMHUPOBATL [AENCTBUS MO ee
LOCTUXEHWIO: COCTaBNATb nnaH [encTBUN,
pacnpefensiTb poniv C Y4eTOM MHEHWUA YYaCTHMKOB
06Ccy»aaTh pe3y/bTaTbl COBMECTHOM paboThl,

MP36 - KOOpAMHWMPOBAaTb W BbIMOMHATL PaboTy B
yCNoBUAX peanbHOro, BUPTYasIbHOTO n
KOMOWHMPOBAHHOI0 B3aMMOZEeNCTBus,

MPS5 - npuvHMMaTb MOTMBBI W aprymeHTbl APYrux
NKOJen Npy aHann3e pesynbTaToB AesTeNbHOCTH,

MP56 - npusHaBaTb CBOE MpaBO M MpaBO ApPYyrux
NHOJEN Ha OLLNOKMN,

MP57 - pa3BuBaTb CMOCOGHOCTb MOHMMaTb MUP C
no3uL1mn Apyroro yeno.seka

(hOTO3NEKTPUYECKUIA  3(hPEKT, CBETOBOE AaBlEHME,
BO3HMKHOBEHME JIMHENYATOro criekKTpa aToma BoJ0posa,
eCTeCTBEHHasa N UCKYCCTBEHHasa PalM0aKTUBHOCTD;
MP64 - BnafeHWe 3aKOHOMEPHOCTAMM, 3aKOHaMU W
TeopusamMn (3aKOH BcemupHoro TtaroteHums, |, 11 v 1l
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHUs MeXaHWUYeCKOM
3Hepruy, 3akoH COXpaHeHUs WMMynbca, NPUHLMN
cynepnosvuuyv  cua,  NPUHUMN ' paBHOMPaBHOCTM
WHepuManbHbIX  CUCTEM  OTCYETa;  MOJEKYNAPHO-
KWHETUYECKYI0 TEOpUI0 CTPOEHMUS BELLEeCTBa, rasoBble
3aKOHbl, MepBbld  3aKOH TEPMOAMHAMMUKK;  3aKOH
COXPaHEHNA 3MEeKTPUYECKOro 3apsafa, 3akoH KynoHa,
3akoH OMa Ana y4yacTka Lenu, 3akoH Oma A5 nosiHoin
3NeKTPUYECKON Lenu, 3akoH [hkoyna - JleHua, 3akoH
3/IEKTPOMArHUTHOW  MHAYKUMKW, 3a8KOH  COXpaHeHus
3HEprnu, 3aKkoH MPAMO/IMHEHOro pacnpoCcTpaHeHuns
CBeTa, 3aKOH OTPAXKEHWA CBETa, 3aKOH Mpenom/eHns
CBeTa; 3aKOH COXPaHeHWsA 3Hepruu, 3aKOH COXpaHeHus
NMNYNbCa, 3aKOH COXPaHeHWA 3M1IEKTPUYECKOro 3apsasa,
3aKOH COXpaHeHWsa MaccoBOro 4mcna, noctynarel bopa,
3aKOH paavoakTUBHOIO pacnaga); yBepeHHoe
1CNOMb30BaHMe 3aKOHOB W 3aKOHOMEPHOCTEN npwu
aHanm3se (M3NYEeCKMX SBIEHNIA N NPOLIECCOB;

P66 - BnageHWe OCHOBHbIMW METOAAMWU Hay4YHOro
MO3HaHWSA, WUCMOMb3yeMbIMU B  (PU3MKE: NPOBOAUTL
MpsiMble M KOCBEHHble  U3MepPeHUs  (PU3NYECKMX

BE/TNYINH, Bbl6|/|paﬂ ONTUManbHbIA Cnocob N3MEPEHNA N



MK 12. KoHTponnposaTtb
6ecnepeboiiHyo paboTy
060py0BaHNA, TEXHONOTUYECKUX
NMHWIA, KOMMYHUKALLWA.

NIP23 - TOTOBHOCTb K TpyAdy, OCO3HAHWE LEeHHOCTU
MacTepcTBa, TPyLono6ume,

JIP24 - TOTOBHOCTb K aKTMBHOW [AeATeNIbHOCTU
TEXHOMOMMYECKOM W COUMaNIbHON  HarnpasiieHHOCTH,

CMNOCOOHOCTb  MHWUMMPOBATb,  MaHMpPOBaTb U
CaMOCTOSATE/NbHO BbINOMHATL TaKyH AesATeIbHOCTb,
np2s - MHTEpPEC K  pas3nM4yHbIM  cdhepam
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NCMO/b3YS M3BECTHbIE METOAbl OLEHKM MOrpPeLUHOCTel
N3MEepPEHWA, NPOBOAWTL WCCNEA0BaHNE 3aBUCUMOCTEN
(M3NYECKMX BEIMYMH C  WCMO/Mb30BAHMEM MPAMbIX
N3MEPEHNIA, OOBACHATL  MOMyYEHHble  pe3y/bTaThl,
NCMOMb3ya (M3NYECKME TEOPUM, 3aKOHbI M MOHATUSA, U
Aenatb BbIBOAbl; CO6MOAATL MpaBuna 6e30nacHoro
Tpyda npu NpoOBeAEHWN WCCNEA0BaHWn B pamMKax
y4ebHOro akcnepumeHTa 1 y4ebHO-MUCCNef0BaTENbCKOWA

LleaTeNnbHOCTU C  MCMo/sb30BaHNEM LMPPOBbIX
N3MEPUTENbHLIX  YCTPOWUCTB U 1abopaToOpHOro
060pyaoBaHMs; CHOPMUPOBAHHOCTb MpeAcTaB/eHUd O
MeTofaxX MOMyYEeHUss  HayYHbIX  aCTPOHOMUYECKUX
3HaHWN;

MP610 - oBnageHWe yMeHUAMW paboTaTb B rpynne c
BbIMO/IHEHMEM  Pa3/IMYHbIX  COLUMA/IbHBIX  POsEn,
nnaHMpoBaTb paboty rpynnbl, paunoHabHO
pacnpefendt  OeATeNIbHOCTb B HECTaHAAPTHbIX

CUTyaumax, afeKBaTHO OLIeHMBATbL BKIaL KaXAoro w3
YYaCTHUKOB rpynmnbl B pPeLUeHne paccmaTprBaemoi
npo6nembl.

MP63 - BnafeHWe OCHOBOMOMArakLWMMN HU3NYECKNMM
NOHATUAMW W BENNYMHAMK,  XapakKTepusyrLUMK
(hn3nyeckne npouecchbl (CBA3aHHLIMM C MeXaHUYeCKUM
[BVKEHVEM, B3aMMOJENCTBMEM TeJ, MeXaHW4eCKUMU
KonebaHnaMU U1 BOSMHaMK;  aTOMHO-MOJIEKYNSAPHBIM
CTPOEHWeM  BeLlecTBa, TEMNJOBbIMM  MpoLeccamu;
3/IEKTPUYECKUM U MArHUTHBLIM MONAMU, 3M1IEKTPUYECKUM



NPOheccMoHaIbHOM AeATeNbHOCTM, YMEeHMe CoBepLUaThb
OCO3HaHHbIN  BbIGOp  Oygyuleld  npodgeccun 1
peasin30BbiBaTb COOCTBEHHbIE XXN3HEHHbIE M/1aHbl,
P34 - 0co3HaHWe LIEHHOCTM Hay4HOW [AesTeNbHOCTY,
rOTOBHOCTb OCYLLIECTBNATb NPOEKTHY0 n
nccnenoBaTenbCKy AeaTeNlbHOCTb UHAMBUAYANIbHO U
B rpynne,

MP3 - onpegendatb Uenn OeaTe/lbHOCTH,
napamMmeTpbl U KpUTEPUUN NX SOCTUXKEHWS,
MP8 - CMOCOBHOCTb n rOTOBHOCTb K
CamMOCTOATE/IbHOMY ~ MOUCKY  METOAOB  peLleHus
NPakTUYeCKNX  3agay, MNPUMEHEHUIO  Pa3/INYHBIX
MeTOA0B NO3HaHW4,

MP16 - oOCywWecTBNATb LefieHanpaB/ieHHbIN  NOUCK
nepeHoca CpeactB M CNocoboB — JeiCTBUS B
NPOMeCCUOHabHYIO Cpeay,

MP36 - KoOpAMHMPOBaTb W BbIMOMHATL PaboTy B
yCNoBuax peanbHOro, BUPTYa/lbHOr0 n
KOMOVHMPOBAHHOIO B3anMOZENCTBIS,

MP37 - ocyLlecTBNATb MO3UTUBHOE CTpaTermnyeckoe
noBefeHe B Pa3/IMYHbIX CUTyauusax, MNPOABAATb
TBOPYECTBO 1 BOOGpaXKeHWe, BbITb MHULMATUBHBIM,
MP39 - camoCTOATEeNbHO COCTaBNATL MMaH PeLLeHuns
npo6/iembl  C  Y4Y4eTOM  MMEOLMXCA  Pecypcos,
CO6CTBEHHBIX BO3MOXHOCTEN U MPeanoYTeHWiA

3afaBaTb
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TOKOM, 3M1EKTPOMarHMTHbIMK KONe6aHMAMN 1 BOMHAMU;
OMNTUYECKUMU SBNEHUAMW; KBAHTOBbIMU SBNEHUSMMA,
CTPOEHNEM aToma n aTOMHOr0 sapa,
PaAMoaKTUBHOCTLIO); BMafleHWe OCHOBOMOMAraroLLIMMm
aCTPOHOMMWYECKMMM  TMOHATUAMKM,  MO3BONAIOLLMMM
XapaKTepn3oBaTb  NPOLECChbl,  MPOMCXOAsluMe  Ha
3Be3Qax, B 3BE3[HbIX CUCTEMAX, B MEXranakTU4ecKow
cpede; [LBWKeHWEe HebeCHbIX Ten, 3BOMOUMIO 3Be3[ U
BceneHHoi;

MP66 - BnageHVe OCHOBHbLIMW METOLaMW Hay4YHOro
MO3HaHWsA, WCMOMb3yeMbIMA B (DU3MKE: MPOBOAUTL
MpsiMble M KOCBEHHble  M3MEepPeHUs  (PU3NYECKUX

BE/IMYMH, BblOMpas ONTMMa/bHBbIA CNOCO6 M3MEpPEHMS 1
NCMO/b3YS1 M3BECTHbIE METOAbl OLEHKM MOrpeLlHOCTel
N3MepPeHNiA, MPOBOAMTb WCCMeA0BaHNE 3aBMCUMOCTEN
(M3NYECKNX BEAMYMH C  MCMOMb30BaHMEM NPSAMbIX
M3MEpPEHUIA, OOBACHATL  MONYYEHHbIE  pe3y/bTaThbl,
ncnonb3ys (ranyeckne Teopun, 3aKOHbl U MOHATUS, U
[enatb BbIBOAbI, CO6MtOAATb NpaBuna 6Ge3onacHoro
Tpyga Mpu NpPOBEAEHUM WCCNEA0BaHWMIA B  paMKax
Yy4eBHOro aKcnepuMeHTa 1 y4ebHO-MUCCNef0BaTe/lbCKOM
[eAaTenbHOCTH C  WCNONMb30BaHWEM  LIMKPOBBIX
M3MEPUTENbHBIX  YCTPOIMCTB M NabopaToOpHOro
060pyaoBaHMSA; CPOPMMPOBAHHOCTb MNPEACTABNEHMIA O
MeToAax MOMYYeHUs  HayyHbIX  aCTPOHOMUYECKMX
3HaHWI



2. CTPYKTYPA N COOEPXAHUVE YUEBHOIO MNPEAMETA

2.1. O6bem yyebHOro npesmMeTa v BUabl y4ebHon paboThbl

Bug yyebHow paboTbl O6bem B yacax
O6bem 06paszoBaTelbHON MPorpaMmmbl yHe6HOro npeameTa 148
Ob6sasartenbHan ayanTopHas Harpyska: 148
TEOPETUYECKIME 3aHATUS, 126
B T.4. B (DOpMe NPaKTUYeCKON NoAroTOBKM 14

NpakTUYeckue 3aHATUS,

B T.4. B (DOpMe NPaKTUYeCKON NOAroTOBKM
nabopaTopHble 3aHATUS, 22
B T.4. B (DOpMe NPaKTUYEeCKON NOAroTOBKU 16
CamocTtosATeNnlbHas paboTa,

B T.4. B (DOpMe NPaKTUYeCKON NOAroTOBKU

VHanBuAayanbHblii NPoeKT

MpomexyTouHast aTTecTaums (AMddepeHUNPOBaHHbIN 3a4ET) 2



2.2. TemaTu4yecKuUiA NiaH N cogep)kaHme y4ebHOro npeameTa

HanmeHoBaHue
pas3fenos 1 Tem

1
MoBTOpeHMe Kypca
(hM3MKM OCHOBHOIA
LUKO/bI

BBeneHue

CofiepXxaHue y4e6GHOro matepuana v popMbl OpraHm3aLmm
[eSTeNbHOCTM 00YyUatoLLMXCS

2
TeopeTUUeckoe 3aHATME. PelleHVe 3afjaHuli Ha MOBTOPEHNE
Kypca (M31K1 OCHOBHOA LLIKO/bI

KoHTponbHas pa6oTa (BXOAHOW KOHTPO/b)

TeopeTnyeckoe 3aHATKME. dusmka un
Hay4HOro nosHaHus

dunsnka — (yHOameHTaNlbHasd Hayka O npupoge. EcTecTBeHHO-
Hay4YHbliA METOJ MNO3HaHUS, €ro BO3MOXXHOCTU W  TPaHuLbl
NPUMEHNUMOCTU. IKCMepuMeHT U Teopwus B MpoLecce MNo3HaHUA
npupoasl. MopgennpoBaHue (MU3NYECKUX SBNEHWUIA W MPOLIECCOB.

Po/b 9KCNEPUMEHTa M TEOPWUM B MPOLIECCE MO3HAHMS MPUPObI.

BeegeHue. MEeTOAbI

du3nyeckaa  BeNMUUHa.  Pu3MYeCcKMe  3aKOHbl.  [TpaHuLbl
NPUMEHUMOCTM  (PU3NYECKMX 3aKOHOB W  Teopuid. [MpuHumn
cootBeTCTBMA. TlOHATME O (PU3NYECKOW  KapTWHe  Mupa.
MMOrpewwHoCT  U3MEPEHUIA  (IU3NYECKUX  BEIMYMH.  3HaYeHue

(hM3MKKM NpK 0CBOEHMM crieynansHocTer CrMO
15

B Tom uucne
O6bem npakTu-
B yacax yeckas
NnoAroToBKa
3 4
2 _
5 _
2 2

Koapb! 06LLMX KOMNETEHLUMIA U
JIMYHOCTHBbIX,
MeTanpeaMeTHBbIX,
npeaMeTHbIX Pe3y/bTaToB,
(hOPMMPOBAHUIO KOTOPbIX
CNocoOCTBYET 3/IEMEHT
nporpaMmb|
5
OK 05, /TP14, NP23, JIP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P63,
P67

OK 02, OK 04, INK 1.2, JIP8,
NP16, NP26, 1P33, MPS§,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MPS5, P61, P65, IMP66



Pa3gen 1. MexaHuKa
Tema 1.1.

OcHoBb!

KMHEMATUKN

Tema 1.2.
OCHOBbI JUHAMWKM

TeopeTnyeckoe 3aHATWE. PaBHOMEpPHOe W PaBHOYCKOPEHHOE
LBWKEHME

MexaHnyeckoe [ABWKeHWe W ero BuAabl. MaTepuasibHas TOuka.
CkangapHble n BEKTOpPHbIEe (hn3myeckme BE/IMYUNHBL.
OTHOCUTENBHOCTL ~ MEXaHWYecKoro  [ABUXXeHWUS. Cucrema
otcyeta. [lpvHUMN OTHOCUTENbHOCTW [anunes. TpaekTopus.
MyTb. MepemelieHne. PaBHOMepPHOE NPSMONMHENHOE ABVKEHVE.
CKopoCTb. YpaBHeHWe [ABuXeHWA. MrHOBEHHad W CpefHss
CKOpoCTW.  YckopeHue.  TpSMONMHENHOE  ABWXKEHMe  C
MOCTOSIHHbIM ~ YCKOpeHueM.  [IBMXKeHWe € NOCTOAHHbLIM
YCKOpeHneM CBOBOAHOIO MNaeHus.

TeopeTryeckoe 3aHATHE. [ABUXKEHUE MO OKPYXXHOCTU
PaBHOMepHOE [BWXEHME TOUYKM MO OKPYXXHOCTW, Yr/oBas
CKOpOCTb.  LleHTpocTpemuTenbHoe  yckKopeHue. KuHemaTtuKa
abCo/MOTHO TBEPAOro Tena

TeopeTnyeckoe 3aHATMe. Cuna. Macca. 3aKOHbl AUHAMUKW.
Cwunbl B npupoge

OcHoBHasA 3afiaya AvHaMuku. Cuna. Macca. 3akoHbl MeXaHUKu
HbtoToHa. Cunbl B npupoge. Cunbl ynpyroctn. Cunbl TpeHus

TeopeTnyeckoe 3aHATME. 3aKOH BCEMUPHOro TAroteHus. Mepsas
KOCMMYecKast CKOpoCTb

Cuvna TAXKeCTN M cuna BCEMUPHOIO TATOTeHUA. 3aKOH BCEMUPHOIo
TAroTeHns. epBas KOCMUYECKas CKOPOCTb. [BVKeHWe niaHeT u
MasnbiX Ten ConHeYHon cucTembl. Bec. HeBecomoCTb.

16

OK 02, NP8, J1P16, J1IP26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MNP65

OK 02, /1P8, /1P16, J1P26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
MP63, MNMP65

OK 04, JTIP8, N1P16, J1P26,
J1IP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MPS55, P62,
MnP63

OK 04, N1P8, /P16, /1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, IMP63,
P64



Tema 1.3.
3aKOHbI coXpaHeHus
B MEXaHWKe

TeopeTuyeckoe 3aHATME. IMnynbe Tena. MIMnynsc cunbl. 3aKOH
COXpaHeHWs UMNybca. PeakTUBHOE ABMKEHME.

Wmnynsc Tena. ViMnynbC cuibl. 3aKOH COXpaHEHUs WUMMynbca.
PeakTnBHOe ABWKEHME.

TeopeTnyecKoe 3aHATME. MexaHuyeckas pabota U MOLHOCTb.
KunHetnueckad 3sHeprud. [oTeHUManbHasd  3aHeprus.  3akoH
COXPaHEHUS MEXaHNYECKOW SHEPTUN.

MexaHunyeckass pabota M MOWHOCTb. KWHETUYecKas 3Heprus.
MoTeHuMalbHas 3Heprus. 3akOH COXPaHeHWUs MeXaHW4eCcKoWn
3Hepruun. PaboTa cunbl TAXKECTU U CU/bI YPYrocTu. MpuMeHeHne
3aKOHOB COXpaHeHus. Lcnonb3oBaHWe 3aKOHOB MeXaHWKW [ns
0ObACHEHMSI  [OBWKEHUS HeOeCHbIX Ten W AN pasBUTUS
KOCMWYECKUX  UCCNefoBaHWU, rpaHuubl  NPUMEHUMOCTH
K/laCcCMYECKOW MexaHUKK

TeopeTnyeckoe 3aHATWe. PelleHWe 334ay MO MexaHWKe C
NPoeccMoHaIbHOM HarnpaBIeHHOCTbIO

MpaKTnyeckoe NpYMeHeHVe (PU3NYECKNX 3HAHWIA B NOBCEAHEBHOM
YXM3HW 418 UCNOMb30BaHUA MPOCTbIX MEXaHN3MOB, MHCTPYMEHTOB

Pasgen 2. MonekynspHaa pusnka n TepmognHammka

Tema 2.1
OcHosbl
MONEeKYNSAPHO-
KWHETMYECKOW
Teopuu

TeopeTnyeckoe 3aHATME. OcHOBHble nonoxeHns MKT. OcHoBHoe
ypaBHeHne MKT

OCHOBHblE  MONIOXEHNA  MOJIEKY/IAPHO-KUHETUYECKOW  TEOPUM.
Pa3mepbl 1 macca MoNekyn v aToMoB. BpOyHOBCKOE [ABUMXeHWe.
CTpoeHMne ra3oobpasHbIX, XUAKUX W TBepAbIX Ten. MpaeanbHblin
ra3. [JasneHne rasa. OCHOBHOe YypaBHEHWE MOJEKY/IAPHO-
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OK 04, JTP8, NIP16, J1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP63, MP64, NP69

OK 02, J1P8, 1IP16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP63,
P64

OK 02, OK 05, MK 1.2, /IP14,
NP23, JIP24, NP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MP63, MNP64, rNP67,
MP610

OK 02, /1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MNMP64, NP65



Tema 2.2.
OcHOBbI
TEPMOAMHAMUKN

KMHETNYECKOI TeOpWM rasos.

TeopeTnyeckoe 3aHATWE. TemnepaTypa W ee U3MepPeHue.
TepmognHamMn4yecKas LLKana TeMneparypbl

TemnepaTypa n ee naMepeHne. AGCONKOTHBIN HYNb TEMMEPATYpbI.
TepmogMHamMnyeckas LLUKana TemnepaTypbl. TemnepaTtypa 3Be3[.
CKOpoCTY OBWXKEHUA MOJMEKYN N UX U3MEPEHMe.

TeopeTnyeckoe 3aHATHE. M3onpouecchbl. [a30Bble  3aKOHbI
YpaBHeHWe COCTOAHMSA MaeasibHOro rasa

YpaBHeH/e COCTOAHUA MAeaslbHOro rasa. Msonpoueccbl U UX
rpadukun. Ma3oBble 3aKOHbI

JTabopatopHas pabota Ne 1. M3yuyeHne M30XOPHOro npolecca B
rase

TeopeTnyecKoe 3aHATUE. BHYTPEHHAS 3HEpPrua naeasbHOro rasa.
PaboTa 1 TensoTa Kak (opMbl nepegayn aHeprun. Konnyectso
TennoTbl. YpaBHeHWe Terna0Boro 6anaHca

BHYTpeHHAS 3Heprus cucteMbl. BHYTpeHHAA 3Heprua naeanbHoro
rasa. Pabota M TennoTa Kak (hOpMbl MNepefayn 3Hepruu.
TennoeMKocTb. YpenbHas TennoeMkocTb. KonmyecTsBo TensoThbl.
YpaBHeHMe Tennosoro 6anaHca.

TeopeTnyeckoe 3aHATMe. [lepeoe ¥ BTOpPOe  Hayana
TEepPMOAMHAMUKN

MepBoe Havano TepmoAMHaMUKKU. AamabaTHbI npouecc. BTtopoe
Hayasio TepmoamvHamMunku. Tennosble asuratenu. Kri tennosoro
Asuratens. OxpaHa npuposasbl
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OK 02, NP8, J1IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP63

OK 02, /P8, J1IP16, J1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INP62,
rPe7

OK 02, OK 05, MK 1.2., J/IP14,
NP23, NP24, JIP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
P62, NMP63,MNMP66, NP610
OK 02, /1P8, J1P16, JIP26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
P65

OK 02, N1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
P64



Tema 2.3.
ArperaTtHble
COCTOSAHMA BeLLLeCTBa
1 pa3oBble
nepexopbl

MpyHUMN JeACTBUA TEMNIOBOM MalUMHbI. TennoBble ABUraTenu.
KA Tennosoro pAsuratend. XonoAu/bHble MallvHbl. OxpaHa
npupoab!

TeopeTnyeckoe 3aHATME. McnapeHWe M KOHAeHcauus.
HacbilWweHHbIW  nNap ¥ ero  cBoicTBa.  AOGCOMOTHas MU
OTHOCUTENbHAsA BNaXXHOCTb BO3AyXa

KcnapeHne n KoHAeHcaums. HacbIleHHbIN nap 1 ero CBONCTBa.
AGCONOTHaA U OTHOCUTE/IbHAA BNaXHOCTb Bo3ayxa. [pubopsl
019 OnpefeneHns BNaXXHOCTU Bo3fdyxa. Toyka pocbl. KwuneHue.
3aBMCMMOCTb TemrnepaTtypbl KANeHus OT fasneHus. Kputuueckoe
COCTOsIHME BellecTBa. eperpeTbiii Nap M ero MCNosnb3oBaHWe B
TEXHUKE

JlabopatopHasa pabota Ne2. W3MepeHMe OTHOCUTE/NbHOWA
B/TXKHOCTM BO3yXa.

TeopeTuyeckoe 3aHATME. JXKMOKOe COCTOAHWA  BELLECTBA.
lMoBepxHOCTHOe HaTsHkeHWe. CMavmBaHve

XapakTepmncTrKa XXMLKOro COCTOAHMA BellecTsa. MoBepXHOCTHbIN
CNMON  XWOKOCTW. DHeprus MOBEPXHOCTHOro Cnos. BavkHWNA
nopsgoK. NoBepxHOCTHOe HaTskeHWe. CMavmBaHve. HABMEHUA Ha
rpaHnLe XXNAKOCTU C TBEPAbIM TesiloM. KanunnsapHble ABneHus.
NabopaTopHast pab6ota Ne3. OnpegeneHne KoadduumeHTa
MOBEPXHOCTHOIO HATSXKEHWUA >XMAKOCTU MeTOLOM B3BeLUVBaHUSA
Kanenb
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OK 02, N1P8, JIP16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
P65, rP68

OK 02, OK 05, MK 1.2,, /1P14,
NP23, NIP24, NP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
P62, 1Pe6, rNMP610

OK 02, OK 04, J1P8, J1P16,
NnP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P62, MNMP65

OK 02, OK 05, MK 1.2., /1P14,
NP23, 11P24, IP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP62, INP66, NMP610



TeopeTnyecKoe 3aHATME. XapaKTepUCTUKN TBEPAbLIX TeN
XapaKTepucTrKa TBEPLOro COCTOSIHWSA BELLeCTBa.
Kpuctannmyeckue n aMopHble Tena. Ynpyrue CBOMCTBA TBEPAbIX
Ten. 3akoH [yka. MexaHu4yeckne CBOWCTBA TBEPAbIX Ten.
MnacTnyeckas (octaToyHas) fedopmaums. Tennosoe paclumpeHme
TBepAbIX Ten u  kuakocten.  KoapuumeHT  NMHeHoro
pacwmpeHns.  Koah(mumeHT 06bEMHOr0 paclUMpeHns. Y4JeT
pacluMpeHnsa B TexHuKe. [lnaBneHve. YpenbHaa TennoTa
nnaeneHus. Kpucrannmnsaums.

TeopeTnyeckoe 3aHATUe. PelueHVe 3afaHWiA N0 MOMEKYISAPHON
(hu3nke 7 TepMOAVHaMUKe C NpPoheccrMoHaIbHOM
HarnpaBNeHHOCTbIO

MpaKTNYecKoe MNPUMEHEHME (U3NYECKUX 3HaHWUIA O CBOWMCTBAX
rasos, XXMAKOCTEN ¥ TBepAbIX TeNn B 6yayLielt npodeccum

Pasgen 3. OneKTpognHammkKa

Tema 3.1. TeopeTnyeckoe 3aHATME. 3akoH KynoHa. 3aKOH COXpaHeHus

AneKTpuyeckoe 3apaga

rnosne AneKTpuYeckmne 3apsabl. DNEMEHTApPHbLINA 3NEKTPUYECKUIA 3apsg.
3aKOH coXxpaHeHusA 3apsAga. 3akoH KynoHa. 3nekTpuyeckas
MOCTOSIHHAS.

TeopeTnyecKoe 3aHATHE. DNEKTPUYECKOE None

dnekTpuyeckoe nose. HanpsXeHHOCTb 3NeKTPUYECKOro Mons.
MpuHUMN cynepnosunuun nonen. Pa6oTa cun
anekTpocTaTuyeckoro nons. roreHywan. PasHOCTbL NMOTEHLMANOB.
CBA3b MeXay HanpsHKeHHOCTbIO W Pa3HOCTbIO  MOTEHLMaIoB
3NEKTPUYECKOro nons.

TeopeTnyeckoe 3aHATUE. NPOBOAHVKN N JUINEKTPUKN
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OK 02, OK 05, J1P8, J1IP16,
NnP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MNMP63, MP65, MNP69

OK 02, MK 1.2, JIP14, JTP23,
NnP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, NP63, MNMP64, NMP65,
P67

OK 05, J1P8, /1P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
MP63, MNP64, MNMP65

OK 05, N1P8, N1P16, /1P26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65

OK 04, NP8, J1P16, J1P26,



Tema 3.2.
3aKOHbI
NOCTOSIHHOI O lOKa

[NpoBOAHMKA B 3NEKTpPUYecKOM  none.  [OUINeKTpukn B
anekTpuyeckom norne. Monapusauuns ANINEKTPUKOB.

TeopeTnyecKoe 3aHATHE. KOHAEHCATOPbI

ONEeKTPOEMKOCTb.  EAMHMLBI  3neKTpoeMKoCcTU. KoHAeHcaTopbl.
CoefiMHeHVe KOHAEHCaTOpOoB B GaTapero. Heprus 3apsXKeHHOro
KOHAeHcaTopa. JHeprua 3nekTpuyeckoro nond. [llpumeHeHwe
KOHAEHCaTopoB

TeopeTnyeckoe  3aHATME.  PelleHve  3aja4y No  Teme
«KoHAeHcaTopbI»

TeopeTnyecKkoe 3aHATME. 3akoHbl OMa Ans uerneidl NOCTOSHHOMO
TOKa

Ycnosus, HeobxoauMble NS BO3HUKHOBEHWUA W MOAAEPXKAHUS
anekTpuyeckoro Toka. Cuna ToKa M NAOTHOCTb ToKa. 3akoH Oma
[N19 yyacTKa uenn. 3aBUCUMOCTb 3/IEKTPUYECKOro CONpPOTUB/IEHMS
OT MmaTepuana, [AAMHbI W M0Waan MNOMepeyHoro CeyeHus
NMPoBOAHMKA.  3aBUCMMOCTb  3/1eKTPMUYECKOro  COMpPOTUBEHUSA
NMPOBOAHNKOB OT TemmnepaTypbl. TemnepaTypHbIi KO3((ULMEHT
conpoTueneHns. CBepxXmnpoBOAMMOCTb. DNEKTPOABMXKYLLAA Cuna
MCTOYHMKa TOKa. 3aKoH OMa 115 NOSTHOW Lenu.

JTabopaTtopHas paboTa Ne4., O3HakomneHne c
3NIEKTPOU3MEPUTENbHBIMU MpUGopamu
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NNP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 1MP69,
MP610

OK 04, 11P8, N1P16, N1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
P68

OK 02, OK 05, J1IP14, JTP23,
npP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MPW,
MP15, MP16, MP17, MP39,
MP63, MNMP67, NP68, NP610
OK 04, NP8, N1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MnP63

OK 02, OK 05, MK 1.2., J/IP14,
NP23, 1P24, NP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,



TeopeTnyeckoe 3aHATKUe. [locnefoBaTeNlbHOE M Napan/enbHoe
COeZlJMHeHNe NPOBOAHMKOB

nektpuyeckne uenu. [lapannensHoe W nocnegosaresibHOe
COefIMHEeHWe NPOBOAHNKOB

TeopeTnyeckoe 3aHATME. 3akoHbl  Kupxroa Aand  ysna.
CoeHeHVE UCTOYHUKOB 3/IEKTPUYECKON 3HEPrum B GaTapero
3akoHbl Kupxrogpa pgna ysna. CoefguHeHWe  WUCTOYHMKOB
3NEKTPUYECKOW 3Heprumn B baTapeto

PelueHme 3afa4 Mo 3neKTpPoANHaMUKe

TeopeTnyeckoe 3aHATUE. PaboTa M MOLLHOCTb 3M1EKTPUYECKOrO
TOKa. TennoBoe AeNCTBME TOKa

PaboTa M MOLHOCTb MOCTOSIHHOIO TOKa. TennoBoe AelicTBuMe
ToKa. 3akoH [hxoyns—I/leHua

KoHTponbHas patoTa

JTabopatopHas pa6ota Ne5. lKccnegoBaHue BOMbT-aMMEPHONA
XapaKTepUCTKM NPOBOAHMKA
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P66, MNP610

OK 02, N1P14, JTP23, N1P24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, INP63
OK 02, N1P14, JIP23, N1P24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MNP61
OK 02, /P14, JIP23, J1P24,
npP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P61
OK 02, OK 03, /1P8, J1IP16,
NnP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MNP62, MNMP63, NP64

OK 02, OK 05, MK 1.2., /IP14,
NP23, NNP24, NP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
P66, rNP610



JTabopatopHasi paboTta Ne6. ViccnegoBaHve nocnefoBaTeslbHOro OK 02, OK 05, INK 1.2., /IP14,

1 NapannenbHOro coefMHeHns NPoBOLHMNKOB NP23, NP24, P25, MP1, MP2,
2 2 MP3, MP4, MP6, MP12, MPI,
MP15, MP16, MP17, MP39,
P66, NP610
Nab6opatopHaa pabota Ne7. W3mepeHne SAC ¥ BHYTpPeHHero OK 02, OK 05, MK 1.2., JIP14,
COMPOTUB/IEHNA NCTOYHMKA HaMNPAXKeHNS NP23, NP24, NP25, MP1, MP2,
2 2 MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
P66, MNP610
Tema 3.3. TeopeTnyecKoe 3aHATUE. OMEKTPUYECKMIA TOK B pas/IM4HbIX OK 02, 1P8, N1P16, J1P26,
INEeKTPUYECKNIA TOK  cpefax P33, MP8, MP10, MP18,
B pa3/NIMUHbIX cpeaax JNEKTPUYECKUA TOK B MeTaiiaX. JNEKTPUYECKUA TOK B 5 L MP19, MP28, MP30, MP31,
3NEKTPONUTaX. INeKTponm3. 3akoH 3nekTponusa dapafes. MP42, MP46, MP55, P68,
INEKTPOXMMUYECKUIA  3KBUBANIEHT.  ONEKTPUYECKUA TOK B P69, MNP610
BaKyyme. TepMO3neKTpoHHas amuccus. Nnasma.
TeopeTnyeckoe 3aHATME. [lonynpoBogHWMKW. COOGCTBEHHas W OK 02, JIP8, J1P16, /1P26,
npuMecHas NPoOBOAMMOCTM MONYNPOBOLHUKOB NP33, MP8, MP10, MP18,
JNEKTPUYECKMIA TOK B MONYNpoBOAHMKax. CoOCTBEHHas W 2 - MP19, MP28, MP30, MP31,
npUMecHasi NPOBOAUMOCTU. P-n nepexof. MP42, MP46, MP55, T1P68,
P69
TeopeTnyeckoe  3aHATHE. MoNynpoBOAHMKOBLIA MO, OK 02, N1P8, JIP16, N1P26,
MonynpoBoAHMKOBbLIE NPUBOPBI P33, MP8, MP10, MP18,
MMprviMeHeHWe MoynpoBOAHUKOB. M01yNpoBOAHMKOBbIE NMPUOOPEI 2 — MPW, MP28, MP30, MP31,
MP42, MP46, MP55, NP61,
P68, rNP69
Tema 3.4. TeopeTnyeckoe 3aHATUE. MarHuTHoe nose. 3akoH Amnepa. ) . OK 04, NP8, J1P16, JIP26,
MarHuTHoe rnone Bektop  MHOYKUMW  MarHWTHoro  nond.  HanpsXXeHHOCTb NP33, MP8, MP10, MP18,

23



Tema 3.5.
AneKTpomMarHuTHas

VHAYKUMS

MarHWTHOro  nons.  [leiicTBME  MarHUTHONO  MNoNs  Ha
NPAMOJSIMHEVHbIA MPOBOAHMK C TOKOM. B3aumopelncTBme TOKOB.
Cuna Amnepa. MpumeHeHne cunbl AMnepa. MarHMTHbIA MOTOK.
PaboTa Mo nepemeLleHNIO NPOBOAHUKA C TOKOM B MarHWTHOM
rnosne

TeopeTnyeckoe 3aHATME. Cuna JlopeHua. MarHuTHble CBOWCTBa
BeLLeCTBa.

[elicTBe MarHWTHOro nons Ha Awkywwmics 3apsg. Cuna
NopeHua. MpumMeHeHne cunbl JlopeHua. OnpefeneHne yaensHoro
3apaga. MarHuTHble  CBOWCTBa  BeLLECTBa. MarHuTHas
npoHuuaemoctb. Co/lHeYHas akTUBHOCTb W e€ BNNAHNE Ha 3eMto.
MarHuTtHble 6ypu

PeweHne 3agay  no  TemMe  «MarHutHoe  none»  C
npoceccroHabHON HanpaseHHOCTLIO

TeopeTnyeckoe 3aHATME. MarHuTHbIA  NOTOK.  $BNEHKe
3NEKTPOMAarHUTHOW  MHAyKumMK.  TpaBuno  JleHua.  3akoH
3N1EKTPOMAarHUTHON MHAYKLUMK

MarHuTHbIA  MOTOK. FABMEHWE 3MEKTPOMArHUTHOM  UHAYKUWW.
MpaBuno JleHua. 3aKOH 31eKTPOMarHUTHON MHAYKUMKN. Brxpesoe
anekTpuyeckoe none. 3AC wMHOYKUMM B [BMXKYLUUXCA
NPOBOLHNKAX.

TeopeTunyeckoe 3aHATHeE. fBneHue CaMOMHAYKLMN.
VHAYKTUBHOCTbL. DHEprua MarHUTHOro nong Toka

fBNeHne camouHAyKumn. VIHOYKTUBHOCTb. JHEPrus mMarHUTHOro
nons Toka. B3aMMOCBSI3b 3MEKTPUYECKMX WM MarHUTHbIX MONe.
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MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, P65

OK 04, NP8, JTIP16, /1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
P67

OK 04, K 1.2, N1P8, /1P16,
NnP26, 1P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P62, rNMP67

OK 02, 11P8, /1P16, /1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MNMP64

OK 02, 11P8, J1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP63,



OneKTpoMarHUTHoe nose
NabopatopHaa  pabota Ne 8. M3yyeHne  saBneHuA
3N1EKTPOMArHUTHOW MHAYKLMM

TeopeTuyeckoe 3aHATME. PelueHne 3agady no Teme «3aKOH
3NEKTPOMAarHUTHON WHAYKUMA U ABIEHWE CaMOMHAYKLMU» C
npogeccroHabHON HanpaBneHHOCTLIO

Pasgen 4. KonebaHns v BOMHbI

Tema 4.1. TeopeTnUecKoe 3aHsATME. MexaHnYecKne KonebaHus 1 BOMHbI

MexaHnyeckme KonebatenbHoe  ABWXXEHME. FapMOHMYecKne-  KonebaHus.

KonebaHusi U BonHbl  CBOGOAHbIE MexaHW4eckue KonebaHus. [peBpalleHne 3Heprum
npu KonebatenbHOM ABMXeHUW. CBOOOAHbIE  3aTyXaroLume
MeXaHunyeckme KonebaHus. MaTemaTnyeckuii MasTHUK.
MPY>XXUHHBIA MasiTHUK. BbIHY)XAEHHbIE MEXaHNYECKME KonebaHus.
Pe3oHaHC. lNonepeyHble U NPOAO/bHbLIE BOMHbI. XapakKTEPUCTUKN
BOJ/IHbl. 3BYKOBbI€ BO/IHbI. Y IbTPa3BYK 1 ero NpuMeHeHue

Tema 4.2. TeopeTnYecKoe 3aHATUE. DNIEKTPOMarHUTHble KonebaHus

SNEeKTPOMarHuT- CB060OAHbIE  3NEeKTpOMarHWTHble  KonebaHusi.  TpeBpalleHue
Hble KoniebaHus n 3Heprum B Konebate/lbHOM KOHType. ®opmyna ToMmcCOHa.
BOJIHbI 3atyxatowme  3MEKTPOMarHUTHble  KonebaHus.  [eHepatop

He3aTyXatoLWmnX 3MeKTPOMarHUTHbIX KonebaHui. BbIHY)XAeHHbIe
3NEKTPUYECKME KONebaHus.
TeopeTnyecKoe 3aHATHe. Llenn nepemeHHOro Toka
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P68

OK 02, OK 05, MK 1.2., J/IP14,
NP23, IP24, NP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP63, MNP68

OK 02, OK 05, INK 1.2., JIP14,
NP23, 1P24, NP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MNP62, MNMP63, MNP64,
MPe67

OK 02, NP8, N1IP16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TP62,
MP63

OK 02, /1P8, N1P16, /1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MnP63

OK 02, N1P8, N1P16, N1P26,



Pasgen 5. OnTuka

MepeMeHHbIn TOK. eHepaTop MEPEMEHHOro Toka. EMKOCTHOe u
WHAOYKTMBHOE COMPOTMB/IEHUS TMEPEMEHHOr0 TOKa. AKTMBHOE
conpotueneHve. 3akoH Oma [A1d  3NEeKTPUYECKOM  Lenu
nepeMeHHOro Toka. Pabota M MOLLHOCTb MNEepeMeHHOro TOKa.
Pe30HaHC B 3/1EKTPUYECKOI Lienw.

TeopeTnyeckoe 3aHATME.  TpaHcdopmaTtopbl.  lonyyeHwe,
repefaya v pacrnpeeneHue 3neKTpo3HePrum

TpaHcopmaTopbl.  TOKM  BbICOKOW — 4acToTbl.  [MonyuyeHue,
repefaya v pacrnpegeneHue 3NeKTPo3Heprmm.

NabopaTtopHasa paboTa Ne9. 3yyeHune paboTbl TpaHCHopMaTopa

TeopeTnYecKoe 3aHATUE. DNEKTPOMAarHUTHbIe BO/HbI. MpuHLMN
paamocsssn. MpumeHeHne 31eKTPOMarHUTHBLIX BO/H
JNeKTpOMarHUTHOe  Moje  Kak  0cobblil  BUA — MaTepuu.
ANeKTPOMarHUTHbIE BOMHbI. CBOWCTBA 3/1EKTPOMArHUTHbLIX BOJIH.
Bubpatop lepua.  OTKpbITbIA  KonebaTe/bHbIA  KOHTYP.
N306peTeHne pagmo A.C. TMonosbiM. [MOHATME O pPaAMOCBA3N.
MpyHUMN pasnocBa3w.

TeopeTuyeckoe  3aHATME.  PelleHWe 3agay nNo  Teme
«QNeKTPOMarHUTHbIE KO/iebaHWs 1 BO/HbI» C NPOECCMOHaIbHOM
Hanpas/IeHHOCTbIO

KoHTponbHas paboTta
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NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MNP63

OK 02, NP8, J1P16, /1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MPS55, P67
OK 02, OK 05, /1P14, NP23,
npP24, Np25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
P66, MNP610

OK 04, J1P8, JIP16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INP61,
P62, NP63, rNP68

OK 02, OK 05, MK 1.2. ,J/1P14,
NnP23, NP24, IP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MPe61, MNMP62, NPe63, rnPe67



Tema 5.1.
IMpupopa ceeTa

Tema 5.2
BonHoBble cBolicTBa
CBeTa

TeopeTnyeckoe 3aHATME. 3aKOHbl OTPAKEHUSA W MNPENOMIEHUA
CBeTa. F1B/IEHME MOMHOr0 OTPaXKEHUS

TouyeyHbIN UCTOYHMK cBeTa. CKOPOCTb PacnpocTpaHeHWs CBeTa.
3aKOHbI OTpaXkeHWs 1 npenomseHns ceeta. ConHeYHble 1 NyHHble
3aTmeHus. MpuHumn IMoireHca. MNonHoe OTpaxKeHwue.
TeopeTnyeckoe 3aHATUE. JIMH3bI. MOCTpoeHMe M300paXKeHMs B
NH3axX. PopMyna TOHKOR IMH3bI. ONTUYeCcKe NproopsI

JNInH3bl. TocTpoeHne n306paXkeHMs B NMH3ax. PopMyna TOHKOM
NINH3bI. YBeNM4YeHne /NuH3bl. [Na3 Kak OnTuYecKasa CcuUcTema.
OnTtunyeckme npuoopbl. Teneckonbl. Cuna cBeTa. OCBELEHHOCTb.
3aKOHbI OCBELLEHHOCTHU

TeopeTnyeckoe 3aHATHE. PelleHne 3agay no Teme «OnNTUKa» C
NpPoecCMoHaIbHON HanpaBIeHHOCTbIO

Na6opatopHas pa6ota Nel0. OrnpegeneHne  nokasatens
npenomMsieHns cTekna

TeopeTnyeckoe 3aHATUE. BonHoBaa onTuka

WHTepdepeHums cBeta. KOrepeHTHOCTb  CBETOBbIX  JyYel.
VHTepdepeHuMs B TOHKUX nfeHkax. Konbua HbHOTOHa.
Kcnonb3oBaHne MHTepMEPEHLMN B HayKe N TexHWKe. Adudpakuns
cBeta. [Oudppakuma Ha Wwenm B MNapaliefibHbIX  Jiydax.
OndpakumoHHas pelleTtka. MoHATME 0 ronorpaduu. Monspusayus
nonepeyHbIX BOJIH. Monsapusauuns CBETA. [BoitHoe
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NP8, 11P16, /1P26, /1P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P62, MNMP63, MNMP64

OKaO6, /1P8, J1P16, J1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP67,
P68, MNMP69

OK 04, N1P14, NP23, N1P24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, INMP61,
P64

OK 05, J1IP14, NP23, N1P24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MNP64,
P66, MNMP610

OK 04, /1P8, J1P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 1NP62



Tema 5.3
CneupanbHas
Teopus
OTHOCUTENIbHOCTK

nyyenpenomneHve. Monspomgbl. Aducnepcuss ceeta.  Bugpbl
n3nyyeHnii. Buapbl cnektpoB. CriekTpbl ucnyckaHus. CrekTpbl
nornoweHns. CnekTpasbHbln  aHain3. CrekTpasibHble  Kacchbl
3Be34,

TeopeTnyeckoe 3aHATUE. YNbTPapuOoNeToBoe  U3/y4eHue.
WHpakpacHoe nsnyyeHne. PEHTreHOBCKUe NyYn.
YnbTparoneToBoe  u3nydeHve. VHppakpacHoe — un3/y4eHue.
PeHTreHoBckue nyun. WX npupoga u  ceoictBa. Llkana
3N1eKTPOMarHUTHbIX U3yYeHUI

TeopeTunyeckoe 3aHATMeE. CneuuasnbHas Teopus
OTHOCUTE/IbHOCTH

[BWKeHne co  CKOpOCTbHO  cBeTa.  [locTynaTtbl  Teopuu
OTHOCUTENIbHOCTU W CNefCcTBUA 13 HUX. IHBapnaHTHOCTL MOAYNA
CKOpPOCTW cBeTa B Bakyyme. 3Heprua nokos. CBA3b MacCbl U
3HeprMM CBOOOAHOM YacTMUbl.  DMEMEHTbl  PeNATUBUCTCKOW
AVNHAMUKN

Pasgen 6. KsaHToBas pmsmka

Tema 6.1.
KBaHTOBasa onTuka

TeopeTnyeckoe 3aHATME. KBaHTOBasg runotesa [lnaHKa.
[aeneHve ceeTa. XMMMUYeCKoe AENCTBUE CBETa

KBaHTOBas runotesa  [lnaHka. Tennosoe  U3/y4yeHMe.
KopnyckynsipHo-BONHOBOM  AyanmaMm. @DOTOHbl. unotesa fe
Bpoitna 0 BOMHOBbIX CBOWCTBaxX YacTul. COOTHOLLEHME
HeonpegeneHHocTein Meii3eHbepra. JasneHne cseta. XUMUYECKOe
pencteue ceeta. OnbITobl MN.H. Slebegesa n H.. Basunnosa
TeopeTunyeckoe 3aHATHE. DOTOIP(EKT. 3aKOHbI (OTOIPPEKTA
doToa(hheKT. YpaBHeHVWe JiHWTeWHA Ana  PoTosddeKTa.
BHeLHWIA (hOTONEKTPUYECKMIA ahpekT. BHYTpeHHWI
(hoToahheKT. Tunbl (hOTO3/1IEMEHTOB. prMeHeHKe hoToaddekTa
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OK 04, N1P8, J1P16, J/1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P68,
P69

OK 04, 11P8, J1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP67,
P69

OK 04, 11P8, N1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP61,
MnP62, NP63

OK 04, /1P8, N1P16, N1P26,
NnP33, MP8,MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,



Tema 6.2.
du3nkKa atoma n
aTOMHOro fapa

TeopeTuyeckoe 3aHATWe. AfepHas Mofenb atoma. lloctynatsbl
bopa

Pa3BuTne B3rnagoB Ha CTpOeHWe BellecTBa. Mogenu CTpoeHus
aTOMHOro fa4pa. 3aKOHOMEPHOCTY B aTOMHbIX CMeKTpax Bo4opoaa.
ApnepHasa mofens atoma. OnbiThl 3. Pesepdopga. Mogenb atoma
Bogopoaa no H. bopy. KBaHTOBble NOCTYyNaTbl bopa. J1asepsbl.

TeopeTnyeckoe 3aHATUE. PaanoakTMBHOCTD. 3aKoH
pafMoaKTMBHOrO pacnaga. PaanoakTUBHbIE NpeBpaLleHus.
PagnoakTMBHOCTb. 3aKoH pagnoakTUBHOIO pacrnaga.

PafnoakTVBHble  npeBpalleHnsi.  Cnocobbl  HabnwaeHus  ”
perncTpaumm  3apsbkeHHbIX 4actuy. Addekt Basunosa —
YepeHKoBa.

TeopeTuyeckoe 3aHATME. CTpoeHWe aTOMHOro sgpa. [edekr
MacCbl, 3HEpPrus CBA3n M YCTONUMBOCTbL aTOMHbIX Siep.

CTtpoeHne aToMHOro sgpa. [egeKT MacCbl, 3HEprus CBA3N U
YCTONYMBOCTb aTOMHbIX Siep.

TeopeTUUeckoe 3aHATME. FAepHble peakuun. SHepreTuueckuit
BbIXO/, AAEPHbIX PeakLMii. ICKYyCCTBEHHAs Pa0aKTUBHOCT.
AnepHble peakuumn. AaepHas sHepPreTnka. SHepPreTMUecKnii BbIXog,
AIEPHbIX PEaKLWIA. VICKyCCTBEHHAs paavioaKTBHOCT.

TeopeTuyeckoe 3aHATWe. [leneHne TsxenbiX agep. LlenHas
AAepHas peakuusi. Ynpaensemas LenHas peakums. S4epHbli
peakTop. bronornyeckoe fencTene paguoakTUBHbLIX U3TyHYeHNI

JeneHve Taxenbix agep. LienHas agepHaa peakumsa. Ynpasnsemas
LenHasa peakuus. SAaepHblil peakTop. MonyyeHve pagmMoakTUBHbLIX
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MP63, MNMP67

OK 04, 1P8, J1P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP63,
P64, P65

OK 04, NP8, N1P16, J1IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INP62,
MP63, MNMP64, MNMP68

OK 04, N1P8, J1P16, J1P26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
P65

OK 04, /1P8, /1P16, /1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 1NP62,
rnP63

OK 04, NP8, N1P16, /1IP26,
P30, TIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P61, P68



M30TOMOB W UX MpUMeHeHMe. Buonoruyeckoe [aeicTeme
PaaVOoaKTUBHbIX U3MYYEHWIA. DNEeMEHTaPHbIE YacTULbI
TeopeTUyecKoe 3aHATHE. TepMosiaepHbIli CUHTE3
TepMosiaepHbIli CUHTE3. DHepriis 38e3,

KoHTponbHas pa6oTa

Paznen 7. CTpoeHne BceneHHowM

Tema 7.1
CTtpoeHune
BceneHHoi

TeopeTundeckoe 3aHATME. CTpoeHne CONHEYHOW CUCTEMbI.
3Bonoumsa BeeneHHol

ConHeyHada cuctema: nnaHeTbl U Masble Tena, cucteMa 3emMna—
NyHa. CtpoeHue u 3sontouma ConHua un 38é€3a. Knaccugmkaums
3BE834. 3BE34bl M WUCTOYHWKM WX 3Heprun. [anaktuka. Twunbl
ranaktuk CoBpeMeHHble NPeACcTaBNeHNs 0 CTPOEHUU U 3BONHOLNN
BceneHHol

Nab6opaTopHasa pabota Nell. M3yueHne KapTbl 3Be34HOI0 Heba

MpomexyToyHasa aTtTectaums (auddepeHUMpoBaHHbIN 3a4ET)

Bcero:

30
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OK 04, NP8, J1P16, J1IP26,
nP30, P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P61, MNP68, rNnPe69,

OK 04, J1P26, JTIP34, MPS,

MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
MP61, NP63, NP69, NP610

OK 05, /1IP14, JIP23, J1P24,
NnpP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, INP66,
P69, MNMP610



3. YCNNOBUA PEAJT3AUNU TTPOIPAMMBI YHEBHOI O NMPEAMETA

3/1. MaTtepuasibHO-TEXHNYECKOe obecrneyeHme

[na ocBoeHUsi nporpaMmmbl y4ye6Horo npegmetra OOIM6/11 Pusnka B
OBIMOY «K3MT» nmeeTcs yyebHbld KabUHET «DU3NKa».

[MomeLLeHNe KabuHeTa OCHALWEHO TMMOBbIM 0O0pPYAOBaHWEM, B TOM YucCne
cneyvanu3vpoBaHHOM  y4yebHOM  MeGenbtd UM CpefcTBaMM  00Yy4eHWs,
HEOOXOAMMBIMA AN BbINOMHEHMS  TPebOBaHM K  YPOBHIO  MOArOTOBKM
obyyatoLmxcs.

OcHalleHne y4ebHOoro KabuHeTa:

- NOCaflovHble MecTa Mo KOMYecTBy 00YyYaroLLMXCS;

- paboyee MeCTO npernogasartens;

- 3afaHusa 4na KOHTPO/bHbIX pabor;

- NpogeccnoHaIbHO-OPUEHTMPOBAHHbIE 33[aHuS;

- KOMMJEKT 3a4aHunii 4ns nposefeHns anddepeHunpoBaHHOro 3aqera.

TexHU4YecKme cpecTsa 006y4veHus:

- MEPCOHa/bHbIA  KOMMNbKOTEP C  JIMLUEH3MOHHbIM  NPOrPaMMHbIM
06ecneyveHnem;

- MPOEKTOP C 3KpaHOM.

3asibl:

BubnmnoTeka, YnTanbHbI 3a1 C BbIXOAOM B CETb IHTEpHET.

3.2. VHopmaLmoHHOe obecrieyeHre peasinsaumm nporpaMmb

[Ona peanvsauun nporpammbl B 6M61motedyHoM doHae OBIMOY «KIMT»
MMEKOTCA MeyaTHble U 3MEeKTPOHHble 06pa3oBaTefibHble U MHDOPMALWNOHHbIE
Pecypcbl Ana UCMosib30BaHUS B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbI€ UCTOYHUNKN

1 Mskuwes IN'A. ®dusmka 10 knacc : yy4yebHUK ans o6Lieobpa3o.ar.
OpraHunzaunii : 6a30Bblil U yray6neHHblin yposHu / I.A. Makuwwes, b.b. byxoBLes,
B.M. YapyruH ; nog. Peg. H.A. TMapieHTbeBOR. - 9-e m3g., crep. - M.
MpocseLyeHne, 2022.

2. Mskuwes INA. ®usmka 11 Knacc : y4yebHUK Ans 06Le06pa3oBar.
OpraHunzaunii : 6a3oBblil U yrny6neHHbI yposuu / I.A. Makuwwes, b.b. byxoBLes,
B.M. YapyruH ; nog. Peg. H.A. MapdgeHtoeBor. - 10-e m3g., crep. - M.
MpocseLeHne, 2022.
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3.2.2. lonoNHUTENNbHbIE UCTOYHNKN

1. Bacunbes, A. A. ®du3nka : ydyebHOe nocobume AN CPeaHero
npoeccnoHasbHoro obpasosaHust / A. A. Bacunbe, B. E. ®egpopos, /1. A.
XpamoB. — 2-e u3g., ucnp. n gon. — Mocksa : M3gatensctBo KOpant, 2024, —
211 c. — (MpodeccunoHanbHoe obpasosaHne). — ISBN 978-5-534-05702-7. —
TeKCT : aNneKTPoHHbI // Obpa3oBaTenbHas nnatgopma KOpainT [caitT]. — URL:
https://urait.ru/bcode/538886

2. KanawHukos, H. Tl. ®usnka : y4eOHWK U NPaKTUKYM A/ CPefHero
npogeccrnoHanbHoro obpasoaHus / H. M. KanawHukos, C. E. MypaBbeB. — 2-€

n3g., nepepab. n gon. — Mocksa : MN3pgatensctBo HOpaint, 2024. — 496 ¢. —
(MpodheccrmoHanbHoe o6pasoBaHue). — ISBN 978-5-534-16205-9. — TekcT :
ANeKTPOHHbIN // Ob6pasoBaTenbHad nnargopma HOpant [caitiT]. — URL:

https://urait.ru/bcode/542247
3.2.3. IHTepHeT-pecypchbl

1 EanHad Konnekumnn UM(DPOBbLIX  06pas3oBaTeflbHbIX  PecypcoB
[@nekTpoHHbIn pecypc] URL.: http://school-collection.edu.ru/

2. Poccuiickasi  anekTpOHHas WKona [OnekTpoHHbIA  pecypc] URL:
https://resh.edu.ru/

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

4. Pewy EI'9 [OnekTpoHHbIV pecypc] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPO/J1b 1 OLIEHKA PE3YJIbTATOB OCBOEHNA YUEBHOI O

NMPEOMETA
KOHTPO/b W OLEHKAa pe3y/nbTaTOB OCBOEHWMSI y4yeGHOro npeaMeTa
PacKpbIBAOTCA  uepe3  AUCLIMM/IMHAPHbIE  Pe3ynbTaThbl, HamnpaBfeHHble Ha

(hopMMpOBaHME OBLLMX M NMPOMECCUOHANBHBIX KOMMETEHLMIA MO pa3aenamy Temam
cofiepXKaHus y4ebHOro matepuana.

O6wwan / npogeccnoHaibHas
KOMMeTeHUnA
OK 02. VMicnonb3oBatb
COBPeMEHHbIe CpefCcTBa MOUCKa,
aHamM3a M UHTepnpeTaumm
NH(opMaLunn n
NH(OPMALMOHHbIE TEXHOMOIM
ans BbIMO/IHEHUS 3ajau

NPOheCCMOHaNbHOIA
LeaTenbHOCTU
OK 04. AeKTNBHO

B3aMMOAENCTBOBATb U paboTaThb
B KOJINIEKTUBE 1 KOMaH[e

Pasgen / Tema

BepneHwne
Pasgen 1, Tema 1.1,
Tema 1.3

Pasgen 2, Tema 2.1,
Tema 2.2, Tema 2.3

Pasgen 3, Tema 3.1,
Tema 3.2, Tema 3.3,
Tema 3.8

Pasgen 4, Tema 4.2,
Tema 4.2

Pasgen 5, Tema 5.3
Pasgen 1, Tema 1.1,
Tema 1.2, Tema 1.3

Pasgen 2, Tema 2.3

Pasgen 3, Tema 3.1,
Tema 3.2, Tema 3.4

Pasgen 4, Tema 4.2

Pasgen 5, Tema 5.1,
Tema 5.2, Tema 5.3

Pasgen 6, Tema 6.1,
Tema 6.2, Tema 5.3
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Twvnbl OUEHOYHbIX

MeponpuATUiA
YCTHbIA onpoc
PU3NYECKNIA ANKTAHT
TecTupoBaHue
lNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta

YCTHbIA onpoc
PUN3NYECKNIA ANKTAHT
TecTnpoBaHue
KoHTposbHas paboTta



OK 05. OcyLLecTBNATb YCTHYHO
N MUCbMEHHYHO KOMMYHUWKaLWIO
Ha rocyapCTBEHHOM fA3blKe
Poccuiickoin deaepaunm ¢
Y4YETOM 0COBEHHOCTEN
COLMabHOro U Ky/ibTYPHOI0
KOHTEKCTa

nK 12 KoHTponunposatb
6ecnepeboliHyto paboty
060pyaoBaHus,
TEXHOMOMMYECKNX NNMHWUA,
KOMMYHUKaLWIA.

Pasgen 7, Tema 7.1,
Tema 7.1

lMoBTOpEeHne
(131K OCHOBHOW LLIKOSbI
Pasgen 1, Tema 1.3

Pasgen 2, Tema 2.1,
Tema 2.3

Pasgen 3, Tema 3.1,
Tema 3.2, Tema 3.5
Pasgen 4, Tema 4.2
Paspen 5, Tema 5.1
Pasgen 7, Tema 7.1
Pasgen 1, Tema 1.3
Pasgen 2, Tema 2.1,
Tema 2.3

Pasgen 3, Tema 3.2,
Tema 3.4, Tema 3.5
Pasgen 4, Tema 4.2
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Kypca BXOLHOI KOHTPO/b

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
TecTupoBaHue
lNpeacTaBneHne  pesynbLTaToB
nabopaTtopHbIx paboT
KoHTponbHas paboTa

YCTHbIiA onpoc
lNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
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