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1. OBLLUAA XAPAKTEPUCTUKA PABOYEN MPOIrPAMMBI
YYEBHOI O NPEOMETA

1.1. Mecto Yy4yebHOro npeameTra B  CTPYKType  OCHOBHOM
npodgeccruoHasibHOM 0bpa3oBaTe/IbHO NPOrpaMmmb|

YuebHbln  npeaMeT  «®PusnKa»  ABMSETCS  0053aTeNlbHOM  YacTbio
006LL1eobpa3oBaTe/IbHOM NoAroTOBKU OCHOBHOW npodeccroHasibHOW
06pazoBaTe/ibHO NpPorpaMMbl - MPOrpaMmMbl MOATOTOBKM KBa/IM(DULMPOBAHHbIX
paboumx n cnyxawmx no npogeccumn 15.01.05 Ceaplimk (Py4HON M 4aCTUYHO
MeXaHM31POBaHHOW CBapKKM (HariaBKu).

1.2. Llenn v nnaHnpyemble pe3y/ibTaTbl 0CBOEHMS Y4eOHOro npeameTta

1.2.1 Llenn ocBoeHMS y4ebHOro npegmeTa

OCHOBHbIMW LIeNAMU U3y4YeHNs y4ebHOro npeamMeta « Dusnka» ABnATCA:

- (hopMmMpoBaHMe y 00yYatoLLMXCA YBEPEHHOCTM B LIEHHOCTN 06pa3oBaHus,
3HAYMMOCTN  (PM3NYECKMX 3HAHWA [AN19 COBPEMEHHOr0 KBa/IM(MLMPOBAHHOIO
crewmanmcTa npu oCyLLEeCTBIEHNN ero NpogeccMoHaIbHON AeATeNIbHOCTY;

- (hopMUpOBaHMe eCTeCTBEHHOHAYUYHOIN rPaMOTHOCTH;

- OBnafeHne  cCneumguyeckon  CUCTEMON  (U3NYECKUX  MOHATUN,
TEPMUHOMOIMEN U CUMBOJNKOM;

- 0CBOEHWEe OCHOBHbIX (IM3NYECKNX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEN;

- OBMafleHne OCHOBHbIMW METOAAMW HAY4YHOro MO3HaHUS MPUPOAbI,
NCrosb3yemMbIMU B (PU3nKe (HabnogeHWe, onucaHue, WU3MEPEHWE, BbIABVKEHME
rMnoTes, NPoBefeHNe 3KCNEPUMEHTA);

- OBNafeHne yMeHMsIMM 06pabatbiBaTb AaHHble 3KCMEPUMEHTA, 0OBACHATbL
MO/lyYeHHble pPe3ynbTaTbl, YCTaHaBMBaTb 3aBUCMMOCTU MeEXAY (QU3NYeCKUMN
Be/IMYMHaMK B HAONHOAAEMOM SIBNIEHUM, feNnaTb BbIBO/bI;

- (hopmmupoBaHME YMEHUSI pellaTb (M3MYECKMe 3aaydn pasHbIX YPOBHEW
C/TIOXKHOCTY;

- pa3BUTUE NO3HaBaTe/IbHbIX MHTEPECOB, UHTENNEKTYallbHbIX M TBOPYECKNX
CNocobHOCTEN B npouecce NPUOBPETEHUS 3HAHMIN C UCMOMb30BAHNEM Pa3/INYHbIX
MCTOYHMKOB WH(OPMaLUMM N  COBPEMEHHbIX WHKHOPMALMNOHHbIX TEXHOMOIUIA;
YMeHUn  popmynmpoBaTb M 0OOCHOBbIBATb  COOCTBEHHYIO  MO3ULUMIO MO
OTHOLLEHNIO K (DU3NYECKO MHPOPMALMK, NONYHaeMOM U3 pa3HbIX MCTOUYHMKOB,

- BOCMUWTaHWe YyBCTBa rOPAOCTY 38 POCCUNCKYIO (DU3NYECKYHO HayKy.



1.2.2 TnaHnpyemble pe3ynbTaTbl OCBOEHNSA Y4eOHOro nNpeameTa
Oco60e 3HayeHne y4ebHbIin NpeameT UMEET Npn hOPMMUPOBaHMM M Pa3BUTMM 0OLLMX 1 NPOJECCUOHANIbHLIX KOMMNETEHLMN,
a TaKXKe COOTBETCTBYHOLLMX UM pe3ynbTaTaMm 06ydeHus cornacHo PIroC COO.

MnaHupyeMmble pe3ynbTaTbl 06yUYeHUs

KomneTteHuyumn (OK, MK)

OK 01. BbibupaTb cnocoobsl

peLleHmns 3aja4
NpPoMeccUoHanbHoM
LeATeNbHOCTU
NPUMEHNTENBHO K

pa3nnyHbIM KOHTEKCTaM

Obwwme

JIP14 - 0CO3HaHWe /NYHOro

NMOCTPOEHME YCTONYMBOro 6yayLlero,
NIP23 - TrOTOBHOCTbL K Tpyay,
LIEHHOCTW MacTepCTBa, TPYyAo/to6me,
JIP24 - TrOTOBHOCTb K aKTMBHOW [esTeNbHOCTU
TEXHO/IOMMYECKOM n coumanbHoM
HarnpaB/EHHOCTW, CMOCOBHOCTb WMHULMMPOBATD,
naaHpoBaTb M CaMOCTOATENIbHO BbIMOMHATL
TaKyto [4eAaTeNbHOCTb,

BKNaja B

OCO3HaHune

NP25 - uWHTepeC K pas3nyHbIM  chepam
NPO(eCCMOHaNIbHON  AEATENbHOCTH,  YMeHWe
coBeplUaTb  OCO3HaHHbIN  BbIGOP  OyAyLLEN

npoeccMn © peann3oBbIBaTb  COOGCTBEHHbIE
YKU3HEHHbIe MN/iaHbl,

NIP26 - TrOTOBHOCTb W  CMOCOBGHOCTbL K
obpasoBaHMIO M camMo06pa3oBaHMIO  Ha
NPOTSXKEHNN BCEN XKN3HM,

NIP34 - 0CO3HaHMEe LEHHOCTU  HaydHOWN
[leATeNbHOCTN,  TOTOBHOCTb  OCYLLECTB/IATH
NMPOEKTHYHO 7 nccnefoBaTebCKyHo
[leATeNbHOCTb MHAMBUAYANbHO U B rpynne,

MP1 - camocTosTeNbHO (hopMynuMpoBaTb U
aKTyanM3nposartb Npobsemy, paccMaTpueath ee

5

OuncunnnnHapHbie

MP61 - copMMPOBAHHOCTL MNPEACTaB/IEHWA O PonM U MecTe
(hM3MKN 1 aCTPOHOMMM B COBPEMEHHOI Hay4HOW KapTWHE MUpa, O
CUCTeMoobpasytowed ponvm (U3NKM B PasBUTUU eCTECTBEHHbIX
HayK, TEXHUKWN 1 COBPEMEHHBIX TEXHONOTMIA, O BK/afe POCCUNCKNX
N 3apyOeXXHbIX YUYeHbIX-(DU3MKOB B pasBUTME HAyKMW; MOHUMaHUe
(hM31YECKOM CYLLHOCTM HabMoAaeMbIX SIBMEHWUIA  MUKPOMMPA,
MakpoMuMpa W Meramupa; MOHWMMaHWe pPoAn acTPOHOMUM B
MPaKTUYECKON [eATeNIbHOCTU YefioBeKa U AasbHelLleM Hay4Ho-
TEXHWYECKOM  PasBUTUKW, ponv  (PU3MKM B (HOPMUPOBAHWUN
Kpyrosopa W (YHKUMOHA/IbHOW rPamMOTHOCTVM 4esoBeka [ANA
peLLeHns NpaKTUYecKnX 3atay;

MP62 - cgopMMpOBaHHOCTb YMEHWIA pacro3HaBaTb (hU3M4YecKume
ABNeHNA (Mpoueccbl) M OOBACHATL WX Ha OCHOBE M3YYeHHbIX
3aKOHOB: pPaBHOMEPHOE W PaBHOYCKOPEHHOE MPSMOIMHENHOE
[BWXKeHne, CBOOOAHOe MafieHne Ten, ABWKEHME MO OKPYXXHOCTHU,
WHepuWs, B3aMMOECTBME Ten, KonebaTenbHOe — ABWKEHWE,
Pe30HaHC, BO/IHOBOE ABWXEHMe;  auddysns, BpOyHOBCKOe
[BVWKeHWe, CTPOEHWE >KMAKOCTEN W TBepAbIX Ten, W3MeHeHue
obbemMa Ten NpW  HarpeBaHWM  (OXNKAEHWM),  TensoBoe
paBHOBECHUe, ncrnapeHme, KOHZEeHcauus, nna./eHue,
KpucTannmsaums, KuneHue, BNaXHOCTb BO3fAyXa, CBS3b CpefHel
KWHETUYECKOW 3HEpPruyM  TErnjoBOro  [ABVMXKEHUA  MONEKyn ¢
abCoMOTHON TemnepaTypoil, MOBbILIEHWE [aBMEHNA rasa npu ero



BCECTOPOHHE,
MP2 - ycTaHaBNMBaTb CYLUECTBEHHbIN MPU3HaK
WNN OCHOBaHWA A/15 CPpaBHeHMs, Knaccupukauum

1 06006LLEHNS,
MP3 - onpegendatb UenuM  [eATENbHOCTH,
3afjaBaTb  MapameTpbl U KpuTepum  uX
LOCTUXeHNS,
MP4 - BbIABNIATL  3aKOHOMEPHOCTM U

NpOT1BOPeYns B pacCMaTpUBaEMbIX ABEHNAX,
MP6 - pa3BumBaTb KpeaTMBHOE MbILLEHNE Mpn
PELLEHMM YXXMN3HEHHbIX Npo6siem,

MP10 - (opmupoBaHVWe Hay4yHOro Tuna
MbILLIEHNS, BNaAeHWE Hay4HON TEPMUHOMOMNEN,
KNIKOYEBLIMW MOHATUAMW U METOLAMM,

MP12 - BbISBNATb MNPUUYUHHO-CNEACTBEHHbIE
CBA3N W aKTyanM3npoBaTb 3afadvy, BblABUraThb
rMnoTesy ee peLleHus, Haxo4uTb aprymeHTbl
0NA [oKasaTeNlbCTBa  CBOWX  YTBEPXKAEHWMN,
3a/1aBaTb NapaMeTpbl N KPUTEPUN PELLIEHUS,
MP13 - aHanu3mMpoBaTb MNONYYeHHble B XoAe
pelleHns 3agaynm  pesynbTatbl,  KPUTUYECKU
OLleHMBaTb UX [OCTOBEPHOCTb, NMPOrHO3MpPOBaTh
N3MEeHeHNe B HOBbLIX YCNOBUSAX,

MP15 - paspabartbiBaTb MfaH  peLleHus
npo6sieMbl C Y4YeTOM aHaIn3a VMEeLLMXCS
MaTepuasibHbIX U HeMaTepuaibHbIX PECYPCOB,
MP16 - ocywecTBnATb LieneHanpaBieHHbIN
MONCK MepeHoca CPeacTB M CNocoboB AenCTBMS
B NPOeCcCMOoHa/IbHYIO Cpeay,

HarpeBaHWM B 3aKpbITOM COCY[e, CBfi3b MexAy napameTpamu
COCTOfHMA  rasa B  M30Mpoueccax;  3fieKTpusaumsa  Ten,
B3aVMOJENCTBME 3apsLO0B, HarpeBaHWe MPOBOAHMKA C TOKOM,
B3aMMO/ENCTBME  MArHUTOB,  3/1EKTPOMarHUTHas  MHAYKUWS,
[eCTBME MarHUTHOrO nons Ha TMPOBOAHMK C  TOKOM W
OBVKYLLMIACA 3apsf, 3MeKTPOMarHWTHble Kone6aHusi M BOJHbI,
NPAMONMHelHoe pacnpocTpaHeHune CBeTa, OTpadKeHwe,
NpenomseHve, MHTepEePeHLMs, AU(pakLma 1 nongapmnsaLms ceera,
aucniepcus  cBeTa;  (DOTO3NEKTPUYECKUIA  AEKT,  CBETOBOE
[iaBneHve, BO3HUKHOBEHWE NIMHEYATOro CNekTpa atoMa BoLopoaa,
eCTeCTBEHHasa U UCKYCCTBEHHas pPaaV0aKTUBHOCTb;

MP63 -  BNageHWe  OCHOBOMONAratoWMMU  (U3NYECKUMU
MOHATUAMM U BE/IMYMHAMU, XapaKTepU3YHOLWMMKN  (DU3NYeCcKue
npoueccbl  (CBA3aHHbIMM  C  MEXaHWYeCKUM  [BVDKEHUeM,
B3aVIMOAENCTBMEM Tes, MEXaHUYECKMMU KONlebaHMAMU 1 BOSTHAMU,
aTOMHO-MONEKY/NAPHbIM ~ CTPOEHMEM  BELUeCTBa,  TEM/I0BbIMU
npoleccamu;  3MEKTPUYECKMM W MarHWTHbIM  MOMSIMU,
3NEKTPUYECKMM TOKOM, 3/IEKTPOMArHUTHLIMU  KOJlebaHMsaMU 1
BO/IHAMW; OMTUYECKMMU SBMIEHUAMU; KBAHTOBLIMU SAB/IEHUAMMU,
CTPOEHMEM aToMa W aToOMHOro A4pa, pPaAvoaKTUBHOCTLIO);
B/lafileHWe OCHOBOMONAraroLLMMM aCTPOHOMUYECKUMU MOHATUAMM,
NMo3BONAOWUMI XapaKTepu3oBaTb MPOLECChl, NPOUCXoAdLine Ha
3Be3fax, B 3BE3[HbIX CUCTeMax, B MEXrasakTU4yeckoh Ccpeae;
[BWKEHME HeBeCHBIX Tes, 3BO/HOLMIO 3Be3[, 1 BeeneHHOM;

P64 - BnajeHne 3aKOHOMEPHOCTAMMW, 3aKOHamMW U TeopUAMMU
(3akoH BcemMupHoro TaroteHus, |, 11 v 11l 3akoHbl HbOTOHa, 3aKOH
COXpPaHEHWA  MexXaHWYeCcKOW  3Heprum, 3aKOH  COXpaHeHus
nmnynbCa, NpUHUMN cynepnosunuuu cun, NpUHLKUN
PaBHOMPABHOCTU MHepLMa/IbHbIX CUCTEM OTCYeTa, MOJSIEKYNAPHO-



MP17 - ymeTb MNepeHOCUTb 3HaHUSA B
Mo3HaBaTe/lbHYl0 U MPaKTUYecKyl0 061acTu
YXU3HeLeAaTelbHOCTH,

MP39 - camoCTOsATE/IbHO COCTaBNATbL MJaH
peLleHns npobaeMbl C YYETOM UMEIOLLUXCS

PECYpPCOB,  COOCTBEHHbIX  BO3MOXHOCTER U
npeanoYTeHNIA,

MP42 -  pgenaTb  OCO3HaHHbIA  BbIOGOP,
aprymMeHTMpoBathb ero, 6parb OTBETCTBEHHOCTb
3a peLueHue,

MP46 - BnafgeTb HaBblKaMW MO3HaBaTe/lbHOM
pediekCcM  Kak  OCO3HaHMUSA  COBepLUaeMbIX

AGVICTBVIVI N  MbICINTENbHbLIX MPOLECCOB, UX

pe3ynbTaToB U OCHOBaHWI

KWHETUYECKYI0 TEOpUI0 CTPOEHUA BELLECTBA, ra30Bble 3aKOHbI,
nepBblii 3aKOH TepMOANHaMUKW; 3aKOH COXpaHeHus
3NEKTPUYECKOro 3apafa, 3akoH KynoHa, 3akoH Oma Ana y4yacTka
uenn, 3akKoH Owma [A/18 MONHOW 3MEeKTPUYECKON Lenu, 3aKOoH
bxoyna - JleHua, 3aKOH 3/1eKTPOMArHUTHOW WHAYKUMW, 3aKOH
COXPaHEHUS 3HEPTrUM, 3aKOH NPSMOIMHEAHOrO pacnpocTpaHeHus
CBETa, 3aKOH OTPadXKeHWs CBETa, 3aKOH MPEeSIoM/IeHNsA CBETA; 3aKOH

COXPaHeHUs 3HEPryK, 3aKOH COXPAaHEHWS VMMYNbCa, 3aKOH
COXPaHEHUs  9MEKTPUYECKOro  3apsafa, 3aKOH  COXpaHeHus
MaccoBOro uucna, nocTynatbl Bopa, 3aKOH PagVoaKTUBHOIO

pacnaza); yBepeHHOe MCMo/b30BaHWe 3aKOHOB M 3aKOHOMEPHOCTEA
npy aHan3e (U3NYeCKMX ABJIEHNIA U NPOLIECCOB;

MP65 - yMmeHWe yuuTbIBATL TPaHULbI MPUMEHEHUS U3YYEHHbIX
(hM3nYeCKMX MofJenen: MatepuasbHas TO4YKa, WHepumasbHas
cucTemMa OTcYeTa, WAeasbHbIA ra3; MOAENN CTPOEHUS rasos,
XNOKOCTEN W TBEpAbIX Ten, TOYeYHbIN 3MEeKTPUYECKUA 3apsf,
AfepHas MofeNb atoma, HYK/I0HHas Mofeflb aTOMHOro fgpa npu
peLleHnmn (OM3NYeCKnX 3aaau;

MP67 - chopmMmMpoBaHHOCTb YMEHUA peLlaTb pacyeTHble 3ajaum C
SIBHO 3a[]JaHHON (QM3MYECKOW MOAENbI0, MCMONb3ys (hr3nyecKune
3aKOHbl M MNPUHUMNLI, HAa OCHOBE aHaaM3a YCnoBWA 3afayu
BbIGVPaTh PU3NYECKYIO MOLESb, BbIAENAT (DU3NYECKME BE/TMYMHBI
N popMy/ibl, HEOBXOANMbIE ANS ee PeLUeHns, NPOBOANUTL pPacyeTbl
M OUEeHMBaTb pPealbHOCTb MOMYYEHHOrO 3HAYeHUs (HU3NYECKOM
BE/IMUMHbI; peLlaTb KayeCTBeHHbIe 334a4n, BbICTPamMBas NOrnMyeckm
HEMPOTMBOPEUMBYHO  LIEMOYKY pPacCyXXAeHWil C Onopoin Ha
N3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKME ABMIEHUS;
MP68 - copmMMPOBAHHOCTL YMEHUA MPUMEHATb MOJyYEHHbIe
3HaHWA AN OOBACHEHUA YCNOBMIA NPOTEKAHUA  PU3NYECKMX



SBMIEHUIA B NpUpode W A1 NPUHATUA NPaKTUYECKUX peLLeHuid B
MOBCEAHEBHOM KM3HW [Ana  obecrieyeHns 6e30MacHOCTM  Mnpu
obpalleHnM ¢ ObITOBbIMM  npubopamv U TEXHUYECKUMMU
YCTPOMCTBaAMM, COXPaHEHWUs 340pOBbA W COGMOAEHUSA  HOPM
3KOMOrMYeCcKoro MNoBeAeHNs B OKpY>KatoLlel cpefe; MOHWMaHue
He0obX04MMOCTN NPUMEHEHUS LOCTVXKEHNIA PU3MKN N TEXHOMOTUIA
A)19 paunoHa/IbHOro NPUPOAONOb30BaHUS;

MPyl - c(hOPMMPOBAHHOCTb MOHMMAHWA pPonv  (PU3NKN B
39KOHOMMWYECKOM, TEXHONOrMYECKON, COUManbHOM W 3TUYECKOWA
chepax [OeATeNbHOCTU YesloBeKa; ponM UM MecTa (PU3VMKKA B
COBPEMEHHOM Hay4yHOW KapTWHe Mupa; POSM acTPOHOMUWM B
NPaKTUYECKOA AeATeNbHOCTM YenoBeka W [asibHelllemM Hay4yHo-
TEXHWYECKOM PasBUTUM;

MPy2 - cthopMMPOBAHHOCTb CUCTEMbI 3HAHUA O QU3NYECKUX
3aKOHOMEPHOCTAX, 3aKOHax, TeopusX, AEMCTBYIOLIMX Ha YPOBHSX
MUKPOMMPa, MaKpomupa 1 Merammpa, npesacTaBneHnin 0 BCeobLLem
XapakTepe (U3NYECKMX 3aKOHOB; MPeACTaBNEHUA O CTPYKType
MOCTPOEHUS (PM3NYECKOW TEopWM, YTO MO3BOSIMT OCO3HATL POSib
(hyHAAMEHTa/IbHbIX 3aKOHOB W MPUHLUMMNOB B COBPEMEHHbIX
NpPeacTaBfeHnax O MNpPUPOAe, MOHATb rpaHuUbl NPUMEHUMOCTH
TEOPWin,  BO3MOXHOCTM ~ MX  NPUMEHEHUs 1A OnucaHus
€CTeCTBEHHOHAaY4HbIX SBMIEHWNIA 1 NMPOLLECCOB;

MPy3 -  CcHhOPMUPOBAHHOCTb YMEHUS  pa3nyaTb  YC/10BUS
NPUMEHNMOCTN MOAENEen (U3NYECKUX TeN U NPOLLECCOB (ABNEHWNA):
MHepUManbHasd  cucTemMa  OTCYeTa,  MaTepuasibHas  TOYKa,
PaBHOYCKOpPEHHOE [BWXXEeHMe, CBOOOAHOe nafeHue, abCoMoTHO
ynpyrasd geopmauumsi, abCconloTHO ynpyroe W abConoTHO
Heynpyroe CTO/IKHOBEHMS, MOeNein rasa, >XMAKOCTU W TBEPLOro
(KpucTannnyeckoro) Tena, WAeasbHOro rasa, TOYEYHbIA 3apsg,



OJHOPOAHOE 3MeKTPUYECKOe MOoJie, OAHOPOAHOE MarHWTHOe Mofe,
rapMOHMYecKmne KonebaHms, maTeMaTUyeCcKuiA MasATHUK,
NAaealbHbIA  MPY>KUHHBLIA ~ MasTHUK, TapMOHMYECKME  BOJHbI,
naeanbHbIA  KONebaTeNbHbIA KOHTYP, TOHKas /fMH3a; MoJenen
aTomMa, aTOMHOr0 fiipa U KBaHTOBOWN MOZENN CBETa;

MPy4 - cHOpMUPOBAHHOCTb YMEHUS OOBACHATb OCOBEHHOCTU
NPOTeKaHNA  (DU3NYECKUX SBMEHUIA: MeEXaHWYECKOe [JBUXKEHME,
TennoBoe [BWKEHWEe 4YacCTuL, BeLLeCcTBa, TEMNJOoBOe pPaBHOBECHE,
OpOYHOBCKOe [BWKeHWe, AUddy3ns, ucrnapeHue, KUMNEHUe 1
KOHZEHcaUmMs, MnaBfieHne W KpuUCTaNm3aumsa, HanpaBneHHOCTb
Tennonepegayn,  3MeKTpU3aUMM - Tefl,  SKBUMOTEHLMAIbHOCTM
MOBEPXHOCTW  3aPSHKEHHOrO0  MPOBOAHMKA,  3M1EKTPOMarHUTHOM
WHOYKUMKW,  CaMOWHAYKUMKW,  3aBUCUMOCTW  COMPOTUB/IEHUA
nosynpoBOAHMKOB "p-" 1 "N-TUNOB" OT TemnepaTypbl, Pe30HaHCa,
WHTEp(EepeHUMN  BOMH,  AuUdpakuunM,  AUcnepcuun,  MOSHOro
BHYTPEHHEr0 OTPaXKeHWs, (POTOINMEKT, (unsmyeckme npPUHLMNLI
CMEKTpaibHOro aHaM3a u paboTbl nasepa, "anbtha-" n "bera-"
pacnafbl sgep, raMma-usnyyveHvie sgep;

MPy5 -  chopMMPOBAHHOCTb YMEHUA MNPUMEHATb  3aKOHbI
K/laCCUYeCKOiA MeXaHWKM, MOJIEKYNAPHOWA (hU3nKK n
TEPMOAVMHAMUKK,  3NEKTPOANHAMUKN, KBAHTOBOW  (DU3UKU  A/1s
aHa/M3a W OOBACHEHWS SABMEHWUA MUKPOMMPA, Makpomupa U
Merammpa, pasnuyatb yCnosus (rpaHunupl, obnactu)
NPUMEHUMOCTU  (DU3NYECKMX 33KOHOB, MOHMMAaTb BCeoOLMin
Xapaktep  (PyHAaMeHTa/bHbIX 3aKOHOB  (3aKOH  COXpaHeHMS
MEXaHWUYECKON 3Heprum, 3aKOH COXpPaHeHWs WMMybca, 3aKOoH
BCEMUPHOIO TArOTEHWUA, MEPBbIA 3aKOH TepMOAMHAMUKK, 3aKOH
COXPaHeHWs 3N1EKTPUYECKOro 3apaga, 3aKOH COXPaHEHWs 3Heprum)
M OrPaHWYeHHOCTb  WUCMO/b30BaHWA  YaCTHbIX  3aKOHOB;
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aHa/M3MpoBaTh  (hU3MYEeCKMe MPOLECChl, WCNOMb3ys OCHOBHbIE
MOMIOXKEHUS, 3aKOHbl W 3aKOHOMEPHOCTW:  OTHOCUTE/IbHOCTb
MEeXaH14ecKoro ABVDKEHNS, (hopmynbl KMHEMaTUKN
PaBHOYCKOPEHHOI0 ABWXXEHWS,, Mpeobpa3oBaHna [anunesa ans
CKOPOCTM W nNepemMelleHns, Tpy 3akoHa HblTOHa, NpuHUMN
OTHOCMTENbHOCTK [Mannnes, 3aKoH BCEMMPHOIO TArOTEHMS, 3aKOHb!
COXpaHeHUs MMMy/bCa Y MeXaHWYeCKOW 3Hepruum, CBssb paboTbl
CW/bI C M3MEHEHNEM MEXaHNYECKOW 3HEPTW, YC/IOBUS PaBHOBECUS
TBEpPAOro Tena, CBA3b [AaBNEHMA WAEANbHOrO rasa CO CpefHei
KMHETUYECKOI 3HEprueil Tenn0BOro ABMXKEHMSI U KOHLEHTpaLmei
ero MOSIeKyn, CBSi3b TemnepaTypbl BeLecTBa CO  CpeaHeln
KMHETUYECKOW 3HEPruein ero Yactull, cBa3b AaBNeHUs UaeabHOro
rasa C KOHUeEHTpauueli MoNeKyn 1 ero TemMnepaTtypon, ypaBHeHWe
MeHpeneeBa-KnaneipoHa, nepBblii 3aKOH TEPMOAUHAMMKM, 3aKOH
COXPaHEHWs 3HEepPruM B TEMJIOBbLIX NPOLECCAX; 3aKOH COXPaHEeHWs
3NEeKTPUYECKOro 3apsga, 3akoH KynoHa, noOTeHUManbHOCTb
3/1eKTPOCTaTUYECKOr 0 nons, npUHLMN cynepnosnuum
3NeKTPUYECKNX Moseid, 3akoHa KynoHa; 3akoHbl OMa 4na yvacTka
Luenn 1 AN 3aMKHYTOW 3MEeKTPUYECKOW Lenu, 3akoH J[pkoyns-
JleHUa, 3aKOH 3/1IEKTPOMarHUTHON WHAYKUMK, npaBuno JleHua,
nocTynatbl CreuuanbHOM TeopuM OTHOCUTEIbHOCTU JMHLUTENHA,
ypaBHeHWe JiHLWTeNHA NS (HOTO3PdeKTa, MNEPBbIA U BTOPOWA
noctynatel bopa, npuHUMN HeonpeaeneHHocTn [eii3eH6epra,
3aKOH COXpaHeHNs 3apsia, MacCoOBOM0O YMCAa U 3HEPrUn B SAEPHbIX
peakumsX, 3aKOH pafiMoaKTUBHOIO pacnaja,;

MPyr7 - C()OPMUPOBAHHOCTb ~ YMEHWIA  nUCCnegoBatb U
aHa/M3MpoBaTb pPa3HoO6pasHble (HU3NYECKME SBMNEHUS N CBOWCTBA
06bLEKTOB, MPOBOAWTL  CaMOCTOSATE/IbHbIE  WUCCMEA0BaHNA B
peanbHbIX ¥ N1abopaTOPHbIX YCMOBMAX, YMTaTb WM aHaIM3MpoBaTb



XapaKTepPUCTMKN MPUOOPOB N YCTPOINCTB, 0OBACHATL MPUHLMMbI UX
paboThl;

MPy8 - cthopMMpPOBAHHOCTL NPeACTaB/EHNIA 0 METOAAX NOMyYeHUs
Hay4HbIX aCTPOHOMMWYECKUX 3HAHWMW, BnafeHue YMeHUSIMU
CaMOCTOATE/IbHO (POPMYNINPOBATL Lieflb UCCefoBaHNUA (MPOEKTa),
BblABMraTb rMnoTe3bl Ha OCHOBE 3HaHWS OCHOBOMOJAraloLImMX
(hM3MYeCKMX  3aKOHOMEPHOCTEN W 3aKOHOB, MpPOBEPATb  UX
3KCnepuMeHTaNIbHbIMM  CPeACTBaMM; MIaHUPOBaTb UM NPOBOAUTbL
(hM3nYecKmMe  IKCMEePMMEHTbI, OMUCbIBATb W aHaIM3MPOBaTb
MOJTYYEHHYIO NPU  BbINOSHEHUN  3KCMEPUMEHTA MH(OPMaLuio,
onpeLensTb LOCTOBEPHOCTbL MOJyYeHHOr0 pesy/bTara;

MPy9 - chopmMMpPOBaHHOCTb YMEHUS peLlaTb pacyeTHble 3adayuun C
SIBHO 3afaHHON N HesBHO 3afaHHON (H3MYECKOW MOAENbIO: Ha
OCHOBaHWM aHanm3a YCoBUS BblOMpaTb (DMU3NMYECKMEe MOAENN,
oTBevatoLme TpeboBaHMAM 3afa4un, NPUMEHATL POPMY/bl, 3aKOHBI,
3aKOHOMEPHOCTM M MOCTyNaTbl  (PU3NYECKUX  Teopuid  npu
MCNOMNb30BaHUM  MaTeMATMYECKMX METOLOB pelueHns  3aad,
NPOBOAMTL  pacyeTbl Ha OCHOBaHWM  UMEIOLUMXCA  AaHHbIX,
aHanM3npoBaTh pe3y/ibTaTbl U KOPPEKTUPOBATb METOAbI PELLEHUS C
YUYeTOM MONYYEHHbIX Pe3y/nbTaToB; pewaTb KauecTBEHHbIE 3adaun,
TpebytoLme NPUMEHeEHNS 3HaHWUIA 13 PasHbIX Pa3fenoB LWKO/bHOro
Kypca (Pu3nKK, a TaKkKe UHTerpaumm sHaHuin u3 apyrux npeaMeToB
eCTeCTBEHHOHAY4YHOr0 LMKNA: BbICTPaMBaTh /IOrMYECKYHO LIENOYKY
pacCy»X[eHNiA ¢ ONOpPOWi Ha N3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTM U
(hn3nYecKme ABMeHNS;

MPyHO - chopMMPOBAHHOCTb YMEHWIA aHaNM3MPOBaTh U OLEHMBATb
nocneacTsust ObITOBOA M NPOM3BOACTBEHHON  [AeATENLHOCTM
4e/I0BEKa, CBA3AHHOW C (PU3MYECKUMM NpoLeccaMun, C MO3NLMIA
3KOMOrnyeckor 6e3onacHOCTU; MpPeAcTaB/ieHNn 0 pauroHasIbHOM



oK 02 Vicnonb3oBatb
COBPEMEHHbIe cpeacTsa
Moucka, aHanmnsa 7
NHTepnpeTauum
NH(opMaLmm, n
NH(OPMALMOHHbIE
TeXHONornu ans
BbINO/IHEHWS KENED
NPogecCMOHaNbHOA
[eATe/lbHOCTY

JIP16 - acTeTn4yeckoe OTHOLUEHME K MUpy,
BK/OYaA  3CTETUKY  ObITa,  HAy4yHOro U
TEXHWYECKOro TBOpPYecTBa, CMopTa, Tpyda W
06LLECTBEHHbIX OTHOLLEHUH,

P24 - roTOBHOCTb K aKTUBHOW AeATENbHOCTU
TEXHO/IOMMYECKOM 7 CoLMaIbHOM
Hanpas/IeHHOCTWN, CMOCOBHOCTb MHULMMPOBATD,
NnnaHMpoBaTb M CaMOCTOATENIbHO BbINOJHATH
TaKyo [eATeNIbHOCTb,

JIP26 - rOTOBHOCTb M  CMOCOBHOCTL K
o6pa3oBaHM0O M CamMo0obpa3oBaHW0  Ha
MPOTSHKEHNMN BCEMN XN3HN,

MP8 -  cnocobHOCTb WM TOTOBHOCTb K
CaMOCTOATE/IbHOMY MOWCKY METOJO0B peLLeHus
NMPaKTUYeCKNX 3agay, NMPUMEHEHUIO Pas/INYHbIX
MeTOZ0B MO3HaHWs,

MP10 - (opmMuMpoBaHME HAy4yHOro TuMna
MbILLEHNS, BNAAEHNE HAyYHOW TEPMUHOMOTMEN,
K/IK0OUYEBbIMU MOHATUAMU U METOAaMM,

MP21 - BnafieTb HaBblkaMW  MONYYEHUS
NH(OpMaLMX U3 UCTOUYHWUKOB pPasHbIX TUMOB,
CaMOCTOATENbHO OCYLLECTBNATL MOUCK, aHaus,
cucTemartumsaumio n NHTepnpeTaLmio
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npupoLononb3oBaHUK, a TakKKe pasyMHOM  MCMO/b30BaHUN
[OOCTVKEHUIA HAyKM W TEXHONMOTMA ANA Aa/lbHENLEro passBuTus
4e/I0BEYECKOr0 06LLEeCTBa;

MPy13 -  cdopmyvpoBaHHOCTbL  MOTMBaUMM K  Oyayliei
npoceccroHanbHOM [eATeNbHOCTU MO CNeuuasbHOCTAM  (U3MKO-
TEXHWUYECKOro npoguns.

P65 - yMeHMe yuuTbiBaTb rpaHuLibl NPUMEHEHUA U3YUYeHHbIX
(hM3NYeCKMX MOfenein: maTepmasibHas TO4YKa, MWHepLuabHas
cucTeMa OTCYeTa, WAeaNbHbIA ras; MOLEeSM CTPOeHUS rasos,
XNOKOCTEW W TBepAbIX Ten, TOYeYHbIA 3MeKTPUYECKUid 3apsg,
AfepHas Mofefnb atoma, HYK/MOHHas MoAeNb aTOMHOro Agpa npu
peLLleHnn hrnsnyeckmx 3agay;

MP67 - chopMMPOBAHHOCTL YMEHMS peLlaTh pacyeTHble 3a4ayn C
SBHO 3afaHHOW (PM3NYECKON MOAENbIO, UCNOMb3ys (U3nYeckme
3aKOHbl W MPUHUMMbLI, Ha OCHOBE aHa/n3a YCNoBUA 3ajayn
BblIOMpaTb N3NYECKYIO MOAENb, BbIAENATb (IU3NYECKNE BETMUMHBI
1 (hopmynbl, HEO6XO4UMbIEe [N ee PeLUeHns, NPOBOANTL pPacyeTbl
M OLEHMBATb pPea/lbHOCTb MOYYEHHOrO 3HAuYeHWst (DU3NYECKOM
BE/IMYMHbI; peLlaTb KaueCTBEHHbIE 3a4a4n, BbICTpanBas IorMyecku

HENpPOTMBOPEUMBYHO  LIEMOYKY PaCCYy>KAEHWA C OMopoli  Ha
N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTU N (IN3NYUECKIME SIBEHUS,
MP69 -  c(hOpMMPOBAHHOCTb  COOCTBEHHOM  MO3UUMM MO

OTHOLLUEHWIO K (PU3NYECKON MHOPMALLMK, MONyYaeMoi U3 pasHbIX
MCTOYHUKOB, YMEHMWIN UCMO/Mb30BaTb LMMPOBbIE TEXHONOINW ANA
noucKa, CTPYKTYpPUpPOBaHUA, WHTepnpetaumm W npeacTaBfieHns
y4ebHOW 1 Hay4YHO-NONYNAPHON MH(OPMALMK; Pa3BUTUE YMEHWI
KPUTWMYECKOro aHa13a nosy4yaeMort MHopmaumu;

MPyl - cOPMUPOBAHHOCTb MOHUMaHUA pPoinu  (PUM3NKN B
9KOHOMWYECKOIN, TEXHOMOrMYeCcKon, CouMasbHOM U 3TUYECKOM



OK 03. TlnaHupoBaTb M
peann30BbIBaTb COOCTBEHHOE
npogeccuoHa/IbHOe n
JMYHOCTHOE passuTue,
npeanpuHMMaTeNibCKyHo

[eATeNbHOCTb B
npoteccnoHanbHOMn — cepe,
MCNoMb30BaTb  3HAHWA MO
npaBoBOM W  (HMHAHCOBOW
rpaMOTHOCTM B Pas3/IMYHbIX
YKM3HEHHbIX CUTYyaLmMaX

NHopmaLumu
npeLcTaBeHus,
MP38 -  camocCToATeNbHO
no3HaBaTe/IbHyH

Pa3NNYHbIX  BWAOB U

(hopm
OCYLLeCTBNATb
[eATeNIbHOCTb,  BbISIBNATH
npobnembl,  CTaBUTb U (DOPMYNNPOBATH
COOCTBEHHble  33auM B  06pa3oBaTe/lbHOM
AEATENbHOCTY U XXMN3HEHHBIX CUTYaLUsX

N1IP14 - oco3HaHWe NINYHOrO

NMOCTPOEHMe YCTOMYMBOro GyayLLero,
JIP16 - acTeTn4yeckoe OTHOLLEHME K MUpy,
BK/OYasA  3CTETWKY  ObITa,  Hay4yHOro u
TEXHUYECKOro TBOpYeCTBa, CMopTa, TpyZa WU
06LLIECTBEHHbIX OTHOLLIEHWIA,

P24 - TOTOBHOCTb K aKTWBHOW [AeSTeNIbHOCTM
TEXHO/IOMMYECKOM n coumanbHou
Hanpas/IEHHOCTW, CMNOCOBGHOCTb WHULMMPOBATD,
NnnaHMpoBaTb M CaMOCTOATENIbHO  BbINOJHATH
TaKyto [eATe/IbHOCTb,

BKnagja B

NP25 - wuHTEpec K pasMyHbIM  cepam
NPOgeCCUOHIbHOM  [eATENIbHOCTH,  YMeHWe
CoBepliaTb  OCO3HaHHbIA  BblbOp  OyayLei
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chepax [eATe/IbHOCTM 4YeNoBeKa;, PO K MeCTa (U3MKM B
COBPEMEHHOM Hay4yHOW KapTUHe Mupa; Poau acTPOHOMUM B
NPaKTUYeCKON [esTeNbHOCTU YeNoBeKa W Aa/lbHeALeM Hay4HO-
TEXHUYECKOM PasBUTUN;

MPy6 - chopmMmrpoBaHHOCTb YMEHNI NPUMEHSATb
OCHOBOMO/MaratoLLe aCTPOHOMUYECKME NMOHATUSA, TEOPUMN N 3aKOHbI
ONA aHa/im3a U OObACHEeHMA  (DUM3MYECKMX  MPOLLEeCCOB
MPOUCXO4AWMX  Ha  3Be3fax, B  3Be3dHbIX CUCTemax, B
MEeXraslakTU4YeCKoW cpefe; ABVDKEHUS HeBeCHbIX Tes, 3BOJIOLMK
3Be3/ 1 BceneHHoir,

MPyll - oBnageHve pasMyHbIMK  criocobamn  paboTbl C
NHopmaumen  (M3NYECKOro COfepXKaHusi C  UCMOJb30BaHMEM
COBPEMEHHbIX MH(OPMAaLMOHHBIX TEXHONOIMI, pPasBUTUE YMEHWUI
KPUTMYECKOrO aHa/M3a M OLEHKM [OCTOBEPHOCTWU MOJyHaeMow
NHopMaLmm

MP61 - chopMMPOBAHHOCTb MNPEACTaB/EHMA O PONM U MeCTe
(hM3KM N aCTPOHOMUM B COBPEMEHHON Hay4HOW KapTUHE MUpa, O
cucTemMoobpasytollein ponm (U3MKM B PasBUTMM E€CTECTBEHHbIX
HayK, TEXHUKN 1N COBPEMEHHbIX TEXHOMOMIA, O BKNage POCCUNCKUX
N 3apyOeXHbIX YYEHbIX-(M3NKOB B pa3BUTME HayKW; MOHMMaHWe
(hM31YeCKOM CYLLUHOCTU Hab/oAaeMbIX ABMAEHUA  MUKPOMMPA,
MakpoMupa W Meramupa; MOHUMaHWe poinM  acTPOHOMUM B
NPaKTUYECKOW [AeATeNbHOCTM 4enoBeka W fasibHelilleM Hay4Ho-
TEXHWYECKOM  pasBuUTUKW, ponv  (usukn B opMUpOBaHUM
Kpyrosopa W (YHKUMOHa/bHOW rpamMOTHOCTU YesioBeKa A/1s
peLleHns NPaKTUYeCcKmX 3ajay;

P64 - BnajeHVe 3aKOHOMEPHOCTAMW, 3aKOHaMW U TeopusaMU
(3akoH BcemupHoro TaroteHus, |, 1l n 11l 3akoHbl HbtOTOHA, 3aKOH
COXPaHEHWA  MEXaHWYeCKOM  3Heprum, 3aKOH  COXpaHeHMs



npoteccum 1 peann3oBbiBaTb  COBCTBEHHbIE
YKU3HEHHbIE MNaHbl,

JIP26 - TOTOBHOCTb W  CMNOCOOHOCTb K
06pa3oBaHunto n camo0o6pa3oBaHuto Ha
NPOTSHKEHNN BCEM XN3HN,

MP1 - camoCTOoATe/IbHO (hOPMY/IMPOBaTb WU
aKTyanm3npoBaTb Npob6nemy, paccMaTpuBaTb €e

BCECTOPOHHE,
MP3 - onpegenatb Uenn  AeATeNbHOCTH,
3a[aBaTb  NapaMeTpbl U KpuTepum  uUX

LLOCTUXeHNS,
MP6 - pa3BMBaTb KpeaTMBHOE MbILLIEHNE MPU
PELLEHNM XXMU3HEHHBIX MPO6eMm,

MP16 - ocywecTBnATb LeNeHanpaBieHHbIN
MOWCK MepeHoca CPeLCcTB M CnocoboB LencTBus
B NpodecCnoHasIbHYHO cpeay,

MP18 - ywmeTb WHTErpupoBatb 3HaHUA U3
pasHbIX NpPeaMeTHbIX 06nacTeln,

MP19 - BblaBUraTb HOBble MAew, npepniaraTb
OpUrMHa/bHbIE MOAXO0AbI M PeLLeHNs,

MP37 - OCYLLIeCTB/IATb No3NTMBHOE
CcTpaTernyeckoe MnoBefeHME B Pa3/INYHBIX
cUTyauusx, nposBNATb TBOPYECTBO n
BOOGpaXKeHue, ObITb MHULMATUBHBIM,

MP38 -  camoCTOATENIbHO  OCYLLECTBNATb
Nno3HaBaTeNbHY0  [eATeNlbHOCTb,  BbIABNATb
npobnembl,  CTaBUTb W (POPMY/INPOBaTb
COOCTBEHHbIE 3afjauM B  06pa3oBaTe/IbHOMN
[leATeNIbHOCTU N YKU3HEHHbIX CUTYaLunsX,
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nmnynbCa, NpUHUMN cynepnosvuunn cun, npuHUumn
PaBHOMNPaBHOCTN MHEPLMaIbHbIX CUCTEM OTCYETa; MOJIEKYNAPHO-
KWHETUYECKYI0 TEOpUK0 CTPOEHUS BeLLEeCTBa, ras30Bble 3aKOHbI,
nepBblii 3aKOH TEepPMOANHAMUKN; 3aKOH coXpaHeHus
3NEKTpUYecKoro 3apsaaa, 3akoH KynoHa, 3akoH Oma ans y4yacTka
uenn, 3akoH OMa [19 MNOJMHOM 3NEeKTPUYEeCKOW Lenu, 3aKkoH
bkoyns - JleHua, 3aKOH 3/1eKTPOMAarHUTHOM WHAYKUMK, 3aKOH
COXPaHEeHWs 3Heprun, 3aKoH MPSMOSIMHEMHOro pacnpocTpaHeHus
CBETa, 3aKOH OTPAKEHWA CBETA, 3aKOH MPENOM/IEHNA CBETA; 3aKOH

COXpaHeHnA 3HEPrun, 3akKOH COXpaHeHuA WuMnynbCa, 3akKOH
COXpaHeHna  3NEKTPUYECKOro  3apAaga, 3aKOH  COXpaHeHunA
MaccoBOro u4ucna, noctynartbl bopa, 3aKOH paAvoakTUBHOIO

pacnajga); YBepPeHHOE MCMO/b30BaHME 3aKOHOB W 3aKOHOMEPHOCTENA
npu aHanmn3e HU3NYECKMNX SBIEHNIA U NPOLLECCOB

MPyl - CcCOPMUPOBAHHOCTL MOHWMAHWA PO (PU3UKKM B
9KOHOMMYECKOIN, TEXHONIOMMYECKON, COouManbHOM U 3TUYECKON
chepax [eATeNbHOCTM YeNioBeka, posnM W Mecta (DM3MKKM B
COBPEMEHHOW Hay4yHOW KapTWHe Mupa; pPoOM  acTPpOHOMUM B
NPaKTUYeCKOW [AeATeNbHOCTM YenoBeka WM AasibHelillemM Hay4yHOo-
TEXHUYECKOM Pa3BUTUN



OK 04. AddpexkTnBHO
B3aMMOAENCTBOBATb n
paboTaTb B KOMNEKTUBE W
KOMaH[e

MP46 — BnafieTb HaBblKaMW MO3HaBaTe/lbHOW
pe(iieKcMM  KaK  OCO3HaHWA  COBepLUaeMbIX
[EeVCTBUA U MbIC/IUTENIbHBIX MPOLIECCOB, WX
pe3ynbTaToB M OCHOBaHWi

P24 - TOTOBHOCTb K aKTWBHOW [eSATE/IbHOCTU
TEXHO/I0MMYEeCKOM 7 couMaIbHOM
Hanpas/feHHOCTK, CMOCOOHOCTb MHULMMPOBATD,
NnnaHMpoBaTb W CaMOCTOATENIbHO  BbINOMHATH
TaKyt [eATe/IbHOCTb,

NIP26 - TrOTOBHOCTb WM  CMOCOGHOCTL K
obpasoBaHMO M camMoobpa3oBaHUO  Ha
MPOTSHXKEHNUMN BCEW YXXN3HN,

NIP34 - 0CO3HaHME LEHHOCTM  Hay4HOM
[leATeNIbHOCTK,  TOTOBHOCTb  OCYLUECTB/IATb
NPOEKTHY0 n nccnefoBaTeNlbCKyo
[leaTeNIbHOCTb UHAMBUAYANLHO U B Tpynne,

MP3 - onpegendats Uenu  AeATENbHOCTH,
3afjaBaTb  napamMeTpbl W KPUTEPUU  UX
LOCTUXKEHNS,

MP5 - BHOCUTb KOPPEKTMBbLI B AeATe/IbHOCTb,
OLIeHMBaTb COOTBETCTBME pe3y/nbTaToB LN,
OLeHMBaTb PUCKMN MOCNELCTBUI AeATENbHOCTY,
MP6 - pa3BuBaTb KpeaTUBHOE MbILU/IEHWE MPU
PELLUEHNN YXXU3HEHHbIX NMPo6eM,

MP12 - BbISBNATb MPUYMHHO-CNEACTBEHHbIE
CBA3M W aKTya/M3mpoBaTb 3afady, BblABUraTb
rMNoTesy ee peLIeHns, Haxo4uTb aprymMeHTbl
0NA [JoKasaTeNlbCTBa  CBOMX — YTBEPXAEHWA,
3a/1aBaTb NapamMeTpbl U KpUTepumn peLleHuns,
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MP62 —cthopMnpPoBaHHOCTb YMEHWIA pacrno3HaBaTb (PU3NYECKME
ABNeHNs (NpoLeccbl) M OOBACHATL WX HA OCHOBE W3YyYeHHbIX

3aKOHOB: PaBHOMEPHOE W PaBHOYCKOPEHHOE MPAMOJSIMHEHOe
[BWXEHWe, CBOOOAHOe MafeHve Ten, ABMXKEHWE MO OKPY>KHOCTH,
NHEpUWs, B3aMMOJENCTBME Ten, KonebaTenbHOe —ABWKEHWE,
PE30HaHC, BO/IHOBOE  ABWXEHWe;  Anddysmsi, BPOYHOBCKOE
[IBUXKEHMNE, CTPOEHME >KMAKOCTEM W TBEPAbIX TeN, W3MEHeHue
obbema Ten nNpuM  HarpeBaHUM  (OXNIKAEHWM),  TensoBoe
paBHOBECHUE, ncrnapeHue, KOHAeHcauus, nna.feHue,

KpucTasinn3aums, KuneHue, BNXXHOCTb BO3[yXa, CBS3b CPeAHen
KWHETUYECKOW 3HEprv TEMJoBOro  [BWKEHWS MOMeKyn ¢
abCoMOTHOW TeMMNepaTypoi, NOBbILLEHWE AaB/EHUA rasa npu ero
HarpeBaHWM B 3aKpPbITOM COCYy[e, CBA3b MeXAy mMapamMeTpamu
COCTOAHMA  rasa B uM30Mpoueccax;  3nekTpusauus  Ten,
B3aMMO/ENCTBME 3apAafoB, HarpeBaHMe MPOBOAHMKA C TOKOM,
B3aVMO/ENCTBME  MArHWTOB,  3/IEKTPOMArHUTHas  UHAYKLUUSA,
[eACTBUE MarHWTHOrO NoNns Ha MPOBOAHWMK C  TOKOM W
OBWXYLNIACSH 3apsf, 3/eKTPOMarHUTHbIe KonebaHus n  BOJHbI,
NPAMOJIMHENHOE pacnpocTpaHeHue CBeTa, OTpadKeHwe,
npenomneHve, NHTepgepeHuns, uppakuma n nonsprsaLns ceeta,
aucriepcus  ceeTa;  (DOTOANEKTPUYECKUA  3eKT,  CBETOBOE
[iaBneHve, BO3HMKHOBEHME NIMHEYATOro CreKTpa aTomMa Bo40posa,
eCTeCTBEHHas U UCKYCCTBeHHasa PaanoaKTUBHOCTD;

MP64 - BnageHWe 3aKOHOMEPHOCTAMMU, 3aKOHaMUM W TeopuaMU
(3akoH BcemupHoro TaroteHus, |, 11 n 11l 3akoHbI HbIOTOHA, 3aKOH



MP28 - BnageTb pasiMyHbIMK  crocobamu
06LLEHNSA 1 B3aMMOAENCTBUS,

MP30 - pa3BepHYTO M NOTMYHO M3faratb CBOKD
TOYKY 3pPEHUS C WCMOMb30BaHUEM  A3bIKOBbIX

CpesacTs,
MP31 - NOHUMATb N MNCNOMb30BaTb
npevMyLLecTBa KOMaHAHOM U UHANBUAYaIbHOM
paboThl,

MP33 - npuHMMaTb  LEeM  COBMECTHOM
[eAaTeIbHOCTH, OpraHv30BbIBaTb n

KOOPAMHMPOBATb AENCTBUA MO ee AOCTUMIKEHUIO:
COCTaB/SATb MMaH AENCTBUIA, pacnpeaensTb Ponu
C YYEeTOM MHEHMIN Y4aCTHMKOB 0OCYXAaTb
pe3ynbTaTbl COBMECTHOW PaboThbl,

MP36 - KOOpAUHMPOBATbL W BbIMONHATL PaboTy
B YC/IOBUSIX pPealbHOro, BUPTYaSbHOro U
KOMOGVHMPOBAHHOI 0 B3aMO/ENCTBUS,

MP55 - npuHUMaTbL MOTMBbI WU apryMeHThbl
APYrux  Nogeid npy aHainse  pesy/bTaToB
[leATeNIbHOCTH,

MP56 - npu3HaBaTb CBOE NPaBO M NPaBo APYrunx
NHOAEN Ha OLIMOKN,

MP57 - pa3BmBaTb CMOCOOGHOCTb MOHUMATb MUP
C Mo31LUN ApYroro Yesnoseka
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COXPaHEHWS  MEXaHWUYecKOW  3HeprumM, 3aKOH  COXPaHeHus
nmnynbCa, npUHUMN cynepnosnmm cun, npUHUMN
PaBHOMNPaBHOCTN WHePLMaIbHbIX CUCTEM OTCYETa; MOJMEKYNAPHO-
KWHETUYeCcKy0 Teopuio CTPOEHUSA BeLLEeCTBa, ra3oBble 3aKOHb,
nepBblii 3aKOH TEepMOAVHAMUKM, 3aKOH COXpaHeHus
3/IEKTPUYeCKOro 3apsaga, 3akoH KynoHa, 3akoH Oma Ania ydacTtka
uenu, 3akoH Oma [Ana MOMHOW 3NeKTPUYECKON Lenun, 3akoH
bkoyns - JleHua, 3aKOH 3/1EKTPOMArHUTHOW WHAYKUMK, 3aKOH
COXPaHEHWS 3Heprum, 3aKoH MNPSMOJIMHEAHOrO PacnpoCcTpaHeHus
CBETa, 3aKOH OTPAKEHWA CBETA, 3aKOH MPeNOM/IEHUs CBETa; 3aKOH

COXPAaHEHUs SHEPrUM, 3aKOH COXPaHEHUs WMMYNbca, 3aKOH
COXPaHEHMs  9/IEKTPUYECKOr0  3apsifia, 3aKOH  COXPaHeHust
MaccoBOr0 u4ucia, MocTynaTbl Bopa, 3aKOH PafvoaKTUBHOIO

pacnaja); yBepeHHOe 1Cno/b30BaHNe 3aKOHOB W 3aKOHOMEPHOCTeN
npy aHan3e (PU3NYECKNX ABNIEHWIA 1 NPOLLECCOB;

MP66 - BnageHWe OCHOBHLIMW METOAaMW Hay4YHOro MO3HaHWU4,
MCNONb3yeMbIMW B (DU3UKE: MNPOBOAUTL MNPSIMble N KOCBEHHbIE
N3MEPEHN (PU3NYECKUX BEINYMH, BblOUpas ONTUMa/IbHbIA CNOCO6
M3MEPEHNS M WCMOMb3yS  W3BECTHblE  METOAbl  OLEHKM
MorpeLHoCTe N3MeEPEHNA, NnpoBOAUTL nccnefoBaHue
3aBUCUMOCTeN (PU3NYECKMX BE/IMUYUH C MCMOSb30BaHMEM MPAMBIX
N3MEPEHWNIA, OOBACHATL MOJSyUYEHHble pe3ysbTaTbl, WUCMO/b3YA
(hM3nYecKre Teopuun, 3aKOHbl W MOHATUS, W AenaTb BbIBOAbI,
cobniogate npasBuna 6e3onacHOro Tpyda nNpu  NpoBefeHUM
1CCnefoBaHWn B pamkKax Y4yebHOro 3KcrepumeHTa M yyebHo-
1CCNesoBaTe/IbCKON [eATeNIbHOCTM C UCMO/b30BaHWEM LM(POBbLIX
N3MEPUTENIbHLIX YCTPOMCTB U N1abopaToOpHOro 060pyA0BaHuS;
ChOPMMPOBAHHOCTL  MPEACTaBMeEHNA O MeTodax MosyyeHus
Hay4HbIX aCTPOHOMUYECKUX 3HAHWA;



OK 05

YCTHYHO

7

Ocyulectenste JIP8 - cthopMUMPOBAHHOCTb

NMMNCbMEHHYIO

rpaXx4aHCKoM

NAEHTUYHOCTH,

POCCUIACKOW
naTpnoTm3ma,
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MP610 - oBnageHWe yMmeHusMM pabotaTtb B rpynne c
BbIMO/IHEHWEM  Pa3/IMYHbLIX COUMa/IbHBIX POJeld, MaHMpoBaTh
paboTy Trpynnbl, pauMoHabHO pacnpefensiTs AedTeNIbHOCTb B
HecTaHAapPTHLIX CUTYyaunsax, afleKBaTHO OLEHMBATL BKAA KaXX4oro
3 YYaCTHUKOB rpynnbl B peLLeHne paccMaTpmMBaeMoin Npobnemsl;
MPy9 - chopMMPOBAHHOCTb YMEHUSA peLlaTh pacyeTHble 3afauun C
SBHO 33fjaHHOM W HesBHO 3afaHHON (DM3NYECKO MOLENbHo: Ha
OCHOBaHMM aHann3a YCMoBWUA BbIGMPATb (PU3NYECKME MOLENN,
OTBevatoLue TpeboBaHMAM 3a4a4uu, NPUMEHSATL (HOPMY/ibl, 3aKOHbI,
3aKOHOMEPHOCTM U MOCTynatbl  (YM3NYECKUX Teopuid  npw
MCMOMb30BaHMM  MaTeMaTUyecKMX MEeTOAOB  pelleHus  3afad,
NpoBOAUTL pacyeTbl Ha OCHOBaHWM UMEKLIMXCA  [aHHbIX,
aHanM3npoBatb pe3ynbTaTbl U KOPPEKTMPOBATL METOAb! PeLLeHns C
YUETOM MONYyYeHHbIX pesynbTaToB; pellaTh KayeCTBeHHbIe 334auu,
TpebytoLme NPUMEHEHNSI 3HAHWUIA U3 pasHbIX Pas3fenioB LUKOIbHOIro
Kypca (m3nKK, a Takke UHTerpauuy 3HaHui n3 Apyrux npegmMeTos
eCTEeCTBEHHOHaYYHOro LMKNa: BbICTPaMBaTb /IOTMYECKYHO LIEMOYKY
paccy>kAieHNin ¢ Oropor Ha U3y4eHHble 3aKOHbI, 3aKOHOMEPHOCTU U
(hM3nyecKue ABMeHNS;

MPyl2 - oBnageHve OpraHU3aLnoOHHLIMW W MO3HABATE/IbHLIMU
YMEHUAMM CaMOCTOATENIbHOTO MPUOBPETEHMSI HOBbLIX 3HaHWI B
npouecce BbINONHEHUSI NPOEKTHLIX U Yy4YebHO-MUCCeA0BaTENbCKNX
paboT, yMeHMAMU paboTaTb B rpyrne C BbIMNOSHEHWEM Pa3/INyHbIX
CouMabHbIX Ponel, NnaHMpoBaTb PaboTy rpynnbl, pauvoHa bHO
pacnpefenaTb  [eATe/IbHOCTb B HECTaHAApPTHbIX  CUTyauusXx,
afleKBaTHO OLEHMBATb BK/a4 KaXA0ro M3 Yy4aCTHWKOB rpynrbl B
peLLeHne paccmaTprBaeMoil NPo6IeMbI;

MnrPe63 - BNafeHne OCHOBOMONaralvWwumMm  PU3NYeCKUMun
MOHATUAMU W  BENMYMHAMW, XapaKTepusyrLmMu  (pusnyeckue



KOMMYHMKaLuo Ha
rocyapCTBEHHOM A3bIKe
Poccuitckoin  depepaumm ¢
YYETOM 0C06EHHOCTEN
COLMANbHOTO U KyNbTYPHOrO
KOHTEKCTa

yBaXEHMs K  CBOEMY  Hapody, 4yBCTBa
OTBETCTBEHHOCTW nepeq PoauHOA, ropgoctn 3a
CBOM Kpail, CcBOWO PoauHy, CBOM $3blK U
KynbTypy, rnpoLuioe 7 HacTosLLee
MHOTrOHaLMOHaIbHOr0 Hapoaa Poccuu,

JIP33 - COBepLUEHCTBOBaHME S3bIKOBOM MU
yMTaTeNlbCKOM  KyNbTypbl  Kak  CpefcTsa
B3aMMOLENCTBUA MeXAY NAbMU M NO3HAHMA
Mupa,

MP28 - BnageTb pasnMyHbIMK - Croco6amm
06LLeHMS 1 B3aMMOAENCTBUS,

MP30 - pa3BepHYTO M NIOTMYHO M3MaraTb CBOKO
TOYKY 3peHMss C MCNO/b30BaHWEM A3bIKOBbIX
CpeacTB
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npowueccbl  (CBA3aHHLIMM  C  MEXaHWYeCKUM  [BUXKEHUEM,
B3aMMOLENCTBNEM TeN, MEXaHUYECKUMU KOlebaHUSMU 1 BOSIHAMU;
aTOMHO-MOJIEKYNIAPHbIM ~ CTPOEHMEM  BeLlecTBa,  TensoBbIMU
npoueccamu;  3M1eKTPUYECKMM U MarHWTHbIM  MOMAMMU,
3NEKTPUYECKMM TOKOM, 3/IEKTPOMArHUTHLIMW  KOlebaHuAMU 1
BO/IHAMMN; OMTUYECKUMUN SABMIEHNAMMW; KBAHTOBbIMU AB/IEHUAMN,
CTPOEHMEM aTOMa M aTOMHOro f4pa, pPajvoakTUBHOCTLIO);
B/lafieHe OCHOBOMNONArarLyMmM acTPOHOMUYECKAMMN MOHATUAMMN,
NMo3BONIALWMMM XapaKTepn3oBaTb MPOLECChbl, NPOUCXOAALLME Ha
3Be3fax, B 3BE3[AHbIX CUCTEMAx, B MEXranakTM4ecKoWh cpeje;
[BWKEHME HeGeCHbIX Tes, 3BOJIOLMIO 3Be34, U BceneHHoi;

MP67 - chopMMPOBAHHOCTb YMEHUA peLlaTb pacyeTHble 3adaym C
SBHO 3afaHHOA (PU3NYECKO MOAENbI, UCMONMb3ys (U3MYecKne
3aKOHbl M MPUHUMNbI;, Ha OCHOBE aHaIM3a YC/N0BUA 3a4auu
BbIGUPaTb (PU3NYECKYHO MOZESb, BbIAENATb (PU3NYECKME Be/IMUNHBI
N hopmy/ibl, HEOOXOAMMbIE ANA €8 pPeLleHuns, NMPOBOAUTL PacyeTbl
M OUEHMBATb PeaslbHOCTb MOJlYYEHHOro 3HayYeHusi (HU3NYECKOIA
BE/IMYMHbI; PeLlaTb Ka4eCTBEHHbIE 33auu, BbiCTpamBas IOrMYeCcKm
HENPOTMBOPEUMBYIO  LIEMOYKY PacCy>XAeHWin C  Onopoil  Ha
N3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKME AB/IEHUS,
MP610 - oBnageHve YymeHusamy paboTatb B rpynne ¢
BbIMOSIHEHVMEM  Pa3/IMYHbIX  COUMaNbHLIX PONer, NnaHUpPoBaTb
paboTy rpynnbl, pauuvoHaNIbHO pacrpenenaTb AeATeNIbHOCTb B
HeCTaHZapTHbIX CUTyaLuaX, afeKBaTHO OLEeHMBATbL BK/af KaXKaoro
3 Y4aCTHUKOB FPYNMbl B PeLeHne paccmaTprBaemoin Npobemsi;
MPy4 - chopMMPOBAHHOCTb YMEHUS OOBACHATb OCOOGEHHOCTM
NPOTeKaHMs (PU3NYECKUX SABMEHWUIA: MeXaHWYeCKoe [BVKEHWUE,
TEenioBOe [ABWXEHMEe 4acTul, BeLlecTBa, TensioBOe paBHOBECHE,
OpPOYHOBCKOE [BMXKEHME, ANDDY3Ns, WCNapeHne, KUMNeHne u



OK 07. CopgelicTBoBaTb
COXPaHEHMIO  OKpYXKatoLLeid
cpeabl, pecypcocbepexxeHuto,
MPUMEHATL  3HaHWA 00
N3MEHEHNN Kn“Mmara,
NPUHLUMMbI bepexxnnBoro
Npou3BOACTBa, 3((EKTUBHO
[leNCcTBOBaTb B

upe3BblYaliHbIX CUTYaLMsX

NP8 - cthopMMPOBAHHOCTb  POCCUIACKON
FPaKAaHCKOM  MAEHTUYHOCTW,  NaTPMOTM3MA,
yBOKEHWA K  CBOeMy  Hapogy, 4yBCTBa

OTBETCTBEHHOCTW nepes, POAWMHON, ropAocTn 3a
CBOM KpaW, CBOWO PoguHy, CBOM A3blK W”
KynbTypy, npotunoe 7 HacTosLLee
MHOrOHaLMOHa/IbHOro HapoZa Poccuu,

JIP16 - a3cTeTM4yecKoe OTHOLUEHWE K MUpy,
BK/OYaA  3CTETUKY  OblTa, Hay4yHOro "
TEXHUYECKOro TBOPYECTBa, Cnopta, Tpyda WU
06LLIECTBEHHbIX OTHOLLEHWNA,

P30 - yMeHue NPOrHoO3npoBaThb
HebnaronpusaTHbIE 3KOMOTMYECKNe NOCneacTBUSs
npeanpuHMMaemMbiX [LenCTBUIA, MpeaoTBpalaTb
nx,

MP3 - onpefensatb UenuM  OeATe/IbHOCTH,
3aflaBaTb  MapaMeTpbl M KpUTEPUU  UX
LLOCTUXKEHWA,

MP6 - pa3BuBaTb KpeaTVMBHOE MbILLIIEHME MNPK
peLLeHNN XM3HEHHbIX NPo6nemM,
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KOHAeHCauusa, nnaBfeHne W KpUCTa/IN3auUns, Hamnpas/ieHHOCTb
Tensonepesayn,  3MeKTpusauMm  Ten,  SKBUMOTEHLMAIbHOCTM
MOBEPXHOCTU  3aPSHKEHHOr0  MPOBOAHMKA,  3/1EKTPOMarHUTHOM
WHOYKUMKW,  CaMOVHAYKUMKW,  3aBUCUMOCTW  COMPOTUB/IEHUSA
nosynpoBoAHNKOB "p-" 1 "N-TMNOB" OT TemnepaTypbl, Pe30HaHCa,
NHTEp(epeHUM  BOSMH,  Audpakumn, — gucnepcuu,  MOJSIHOrO
BHYTPEHHEro OTPaXeHMs,, (POTOIGEKT, (PUNYECKME MPUHLMTLI
CMEKTPpabHOro aHanm3a M paboTbl nasepa, "anba-" n "Geta-"
pacnafbl A4ep, ramma-usnyyeHve aaep;

MP61 - c¢hopMMPOBaHHOCTb MNpPeACTaBNeHWn O poan U MecTe
(hM3KM N aCTPOHOMUM B COBPEMEHHOI Hay4YHOW KapTUHE MUpa, O
CUCTeMOOOpasytoLLein ponn (U3MKN B PasBUTUN €CTECTBEHHbIX
HayK, TEXHVK/ N COBPEMEHHbIX TEXHONOIMI, O BK/aAe POCCUNCKNX
N 3apy0eXHbIX YYeHbIX-(M3NKOB B pasBUTUE HayKW; MOHWMaHWe
(hM3NYECKOA  CYLLHOCTU HabMO4aeMbIX ABMIEHUA  MUKPOMUPA,
MakpomuMpa W Meramupa; MOHUMaHWe pPOAN acTPOHOMUMU B
NPaKTUYECKOA [eATeNbHOCTM YenoBeka U Aa/lbHeilleM Hay4Ho-
TEXHUYECKOM  pPasBuUTWM, PoOM  (M3MKM B (DOPMUPOBAHUU
Kpyrosopa ¥ (YHKUMOHa/IbHOW rpaMOTHOCTM 4efioBeka [
peLleHns NPaKTUYeCcKmX 3aaay;

MP64 - BnageHne 3aKOHOMEPHOCTAMU, 3aKOHaMU U TeopusaMU
(3akoH BcemupHoro TaroteHus, |, 1l n 11l 3akoHbl HbHOTOHA, 3aKOH
COXpPaHEHWA  MEXaHWYecKOW  3Hepruu, 3aKOH  COXpaHeHus
NMNYyNbCa, npUHLMN cynepnosuuum cun, NPUHLMN
PaBHOMPABHOCTU WHepUManbHbIX CUCTEM OTCYETa; MOJEKYNAPHO-
KWHETUYECKYIO TEOPUIO CTPOEHWA BeLLeCTBa, ras3oBble 3aKOHbI,
nepBblin 3aKOH TePMOANHAMUKN; 3aKOH COXpaHeHMs
3/IEKTPUYECKOro 3apsafa, 3akoH KysnoHa, 3akoH OMa A/1d yyacTka
uenn, 3akoH Oma p[ns MOSIHOW 3MEKTPUYECKOW Lenu, 3akoH



MPW - aHanu3npoBaTb MNONyYeHHble B XOfe
PEeLUeHNa  3aJayn  pe3ynbTaTtbl, KPUTUYECKU
OLeHMBaTb WX AOCTOBEPHOCTb, NMPOrHO3MPOBaTbH
N3MEHeHWe B HOBbIX YC0BUAX,

MP17 - ymeTb nNepeHOCUTb 3HaHWA B
Mo3HaBaTe/lbHYl0 UM MNPaKTUYecKyro 06nacTu
XU3HeJeaTeNbHOCTH,

MP18 - yMeTb WHTErpupoBaTb 3HaHUS U3
pasHbIX NpeAMETHbIX 06M1acTel,
MP38 -  camocToATensbHO
no3HaBaTe/IbHyH0

OCYLLECTBNATb
[eATeNIbHOCTb,  BbISBMIATb
npobnembl,  CTaBUTb U (DOPMY/MPOBaTH
COOCTBEHHblE  3afaun B  06Opa3oBaTe/lbHOM
[EATENbHOCTMN U XKMU3HEHHBIX CUTYaLUsX
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[bxoyns - JleHua, 3aKOH 3/IEKTPOMArHWTHON WMHAYKUMUM, 3aKOH
COXPaHEHVs1 3HEPrin, 3aKOH MNPSMONMHEAHOr0 PacnpoCTPaHeHUs
CBETA, 3aKOH OTPAXKEHWUs CBETA, 3aKOH MPENOM/EHUsI CBETA; 3aKOH

COXPaHEHUss 3HEPruM, 3aKOH COXPaHeHUs WMMY/bCa, 3aKOH
COXPaHEHUs  9NMEKTPUYECKOro  3apsfa, 3aKOH  COXpaHeHus
MacCcoBOr0 uucna, MOCTynaThl Bopa, 3aKOH PafMoaKTUBHOIO

pacnafa); yBepeHHOe 1Cnosb30BaHNe 3aKOHOB Y 3aKOHOMEPHOCTeM
npy aHan3e PU3NYECKNX SBMEHWNIA 1 NPOLLECCOB;

MP65 - yMmeHWe yuuTbiBaTb rpaHWULbl MPUMEHEHUA WK3YUeHHbIX
(hM3nYeCKMX MOAeNein: maTepuanbHas TOuKa, WHepunaibHas
cucTemMa OTCYeTa, WAeaNibHbIA ra3; MOAENN CTPOEHWUS rasos,
XNOKOCTEA W TBEPAbIX Te/, TOYEYHbIN 3MEKTPUYECKUA 3apag,
AAepHas MoJenb atoMa, HYK/IOHHAaA MOfe/lb aTOMHOro fapa npw
peLLeHnn (PU3NYECKnNX 3aday;

MP68 - Cc(HOPMMPOBAHHOCTb YMEHUS MPUMEHATb MOYyYEHHbIe
3HaHWA [N OOBACHEHMS YCMOBWUM MNPOTEKaHUst  (PU3NYECKUX
SB/IEHUIA B MpUpOAde N AN NPUHATUSA NPaKTUYECKUX PELUeHWIn B
MOBCEAHEBHOM >KM3HW [1s ob6ecnedyeHns 6e3onacHOCTM npwu
obpaleHn Cc  ObITOBbIMMA  MpubopaMv U TEXHUYECKUMU
YCTPOWCTBaMW, COXPaHEHWUS 3[0POBbS W  COOMHOAEHWS HOPM
3KO/MOrMYecKoro noBefieHNs B OKpY>Katolleid cpefe; NOHUMaHue
Heo6X04MMOCTM NPUMEHEHUS LOCTUXKEHWUIA (PU3NKN U TEXHOSIOTNIA
[NA pauroHanbHOro NPUPOLON0/b30BaHUS;

MPy2 - cthopMMPOBAHHOCTb CUCTEMbI 3HAHUA O (PU3NYECKMX
3aKOHOMEPHOCTSX, 3aKOHaX, TeOpusX, AEWCTBYHOLMX Ha YPOBHAX
MUKPOMMpPa, MakpoMmupa u merammpa, NpeAcTaB/ieHnid 0 BCeoOLLeM
XapakTepe (U3NYECKUX 3aKOHOB; MNPeACTaBfieHU O CTPYKType
NMOCTPOEHNSA (DU3NYECKOW TEOpUWM, YTO MO3BOJIUT OCO3HATb POSb
()yHAAMEHTa/IbHbIX 33KOHOB W MPUHUMMNOB B  COBPEMEHHbIX



MK 11 [MpoBoanTb
COOpOYHbIe ornepauun nepes,
CBapKoi C WCNOMb30BaHMEM
KOHCTPYKTOPCKOM,
NPOV3BOACTBEHHO-
TEXHO/I0MMYECKOM 7
HOPMaTMBHOM
[NOKYMeHTaumm

NIP23 - TOTOBHOCTb K Tpydy, OCO3HaHMe
LIeHHOCTW MacTepcTBa, TpyAoobue,

NIP24 - TOTOBHOCTb K aKTVBHOW [AeATe/lbHOCTM
TEXHO/I0MMYECKOM n coumanbHow
Hanpas/fIeHHOCTW, CMOCOOHOCTb WMHWULMUPOBATS,
nnaHMpoBaTb W CamMOCTOATENIbHO  BbIMNONHATb

TaKyH AesTeNbHOCTb,

NP25 - unHTepec K pas3MyHbIM  Cclhepam
NPOhecCMOHaIbHON  AeATeNIbHOCTW,  YMeHue
coBepllaTb  OCO3HaHHbLIA  BbIGOP  ByayLlel

npodaeccvm n  peasin3oBbiBaTb COOCTBEHHbIE
XXN3HEHHbIE TJ/1aHbl,

JIP34 - 0cCO3HaHME LEHHOCTM  Hay4yHOM
[eATeNIbHOCTN,  TFOTOBHOCTb  OCYLLECTB/ISATb
NPOEKTHYO n nccneaoBartesbCKyto
[leATeNbHOCTb MHANBUAYASILHO 1 B TPYMne,

MP3 - onpegenate Uenn  LeATeNIbHOCTH,
3afaBaTb  NapamMeTpbl U  KpUTEpUU  UX
LLOCTVXKEHMSA,
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NPeACTaBNeHNAX O MNPUPOAe, MOHATb rPaHULbI
TEOPUA,  BO3MOXHOCTM  UX  MPUMEHEHMS
eCTECTBEHHOHAYYHbIX SIB/IEHWIA 1 MPOLLECCOB;
MPyHO - chopMUPOBAHHOCTb YMEHWIA aHaM3MPOBaThb M OLEHNBATb
nocneacTsBusi  OGbITOBOM M MPOW3BOACTBEHHOW  [eATeNbHOCTYU
Ye/IoBEKa, CBA3aHHOM C (PM3MYECKUMM MpoLeccaMun, C MO3MLMIA
aKonornyeckor 6e30nacHOCTU; NPeACTaB/eHW O pauMOHaIbHOM
NpUPOAONObL30BaHUKN, a TakKke pasyMHOM  MCMO/b30BaHUU
[OOCTVKEHUIA HayKM W TEXHOMOTUIA AN Aa/lbHEelWwero passuTus
4e/1I0BEYECKOro 00LLEeCTBa;

MP63 -  BnageHne  OCHOBOMOMAralwWMMN  PUNYECKUMU
MOHATUAMM U Be/IMUYMHAMM, XapaKTepusyloWmMMn  (hrusnyeckme
npoueccbl  (CBA3AHHLIMM  C  MEXaHWUYEeCKUM  [BMDKEHMWEM,
B3aVIMOJENCTBMEM TeN, MEXaHUYECKUMW KONebaHUAMM 1 BOSTHAMU;
aTOMHO-MOJIEKY/IIPHBIM ~ CTPOEHMEM  BELLEeCTBa,  TernsioBbIMU
npoueccamu;  3NIEKTPUYECKUM U MarHUTHbIM  MOMIAMMU,
3NEKTPUYECKM TOKOM, 3/M1EKTPOMAarHUTHbIMW  KonebaHusiMn  u
BO/IHAMK; OMTUYECKAMWN SBMIEHUAMMW; KBaHTOBLIMW SIBIEHUSMMA,
CTPOEHVEM aToMa W aTOMHOro fapa, PaguoakTUBHOCTBIO);
B/lafleHe OCHOBOMONaratoWUMyY acCTPOHOMUYECKUMU MOHATUAMM,
MO3BONAIOLWMMMN XapaKTepn3oBaTb MPOLECCHI, NMPOUCXOAALMe Ha
3Be3fax, B 3BE3AHbIX CUCTEMAx, B MEXraslakTU4eckon Cpege;
[BWKeHVE HeGeCHbIX Ten, 3BONIOLMIO 3Be3[, 1 BceneHHoM,

MP66 - BnageHWe OCHOBHbIMM METOaMW HAy4YHOro MO3HaHUA,
MCNOMb3yeMbIMU B (DU3MKE: MPOBOAUTL MPSMble U KOCBEHHbIE
N3MEPEHNS (PU3NYECKUX BENIMYMH, BblbMpas onTUMasibHbIA cnocob
M3MEPEHNS MU UCMOMb3yS  W3BECTHble  METOAbl  OLEHKM
MOrpeLIHOCTEN N3MePEHNA, NnpoBOAUTL nccnegoeaHme
3aBMCUMOCTeN (DM3NYECKUX BE/IMYUH C UCMO/b30BAHMEM MPAMbIX

MPUMEHMOCTU
AN OMnuUcaHus



MK 2.1. MpoBepATbL
paboToCNOCOBHOCTb n
MCNpPaBHOCTb CBapo4HOro

obopyfoBaHua Ons  pPyyHOW
QyroBoi CBapku (HamnnaeKa,
pes3Ka) nnaeAwmMMcs
MOKPbITbIM 3/1IEKTPOAOM

MP8 -  crnocobHOCTb M TOTOBHOCTb K
CaMOCTOATE/IbHOMY MOWCKY METOLOB peLleHus
NPaKTUYECKNX 334a4y, MPUMEHEHMNIO Pa3NYHbIX
MeTOZ0B Mo3HaHus,

MP16 - ocywecTBnATb LeneHanpaB/ieHHbIN
MOUCK nepeHoca CpeacTB U CNoco60B AecTBUS
B MPOeCCMOHa/IbHYIO Cpesy,

MP36 - KOOpAWHMPOBAaTb W BbINOMHATL PaboTy
B YCNOBMSAX peasibHoro, BUPTYasIbHOMO U
KOMOWHMPOBAHHOIO B3aUMOLENCTBMS,

MP37 - OCYLLECTBNATb Nno3nUTUBHOE
cTpaTermyeckoe MoOBeAeHVWE B Pa3/INYHbIX
cUTyauusx, NnposBNATbL TBOPYECTBO n

BOOGpaXxKeHue, 6bITb MHALMATUBHBIM,

MP39 - caMOoCToATENIbHO COCTaBMATL MAaH
peleHns npobsembl C Y4eTOM MMerLMXCA
PECYpPCOB, COOGCTBEHHbIX  BO3MOXHOCTEW U
npeanoYTEHNI

JIP23 - TOTOBHOCTL K Tpyay,
LIEHHOCTM MacTepcTBa, TPYA0N06Me,
P24 - roTOBHOCTb K aKTUBHOWN [AeATEeNbHOCTU
TEXHO/IOMMYECKOM 7 coumaIbHOM
Hanpas/IEHHOCTW, CMNOCOBHOCTb MHULMMPOBATb,
NnnaHMpoBaTb M CaMOCTOATENbHO  BbIMONHATb
TaKyto [edaTe/IbHOCTb,

NIP26 - TrOTOBHOCTb WM  CMOCOBHOCTL K
obpa3oBaHMIO M camoob6pa3oBaHUIO  Ha
NPOTSHXKEHWMN BCEMN XKU3ZHMK,

MP1 - camocToATeNbHO (opmynupoBaTb W

OCO3HaHWne
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N3MEPEHUIA, OOBACHATL MOJYYeHHblE pe3y/bTaTbl, MCMOb3YA
(hM3nyeckme TeopuKn, 3aKOHbl W MOHATMA, W [enaTb BblBOAbI;
cobnofatb npasuia 6e3onacHoOro Tpyda nMpv  MNpoBeAeHuK
MccnefioBaHUA B pamkax Y4yeOHOro 3KcnepumeHTa M y4yebHO-
1CCNeoBaTeNbCKON AeATENbHOCTM C UCMONb30BaHMEM LMKPOBbIX
M3MEPUTENbHLIX YCTPOCTB M NabopaTOpHOro 060pYLOBaHUS;

CPOPMUPOBAHHOCTb  MpPEeACTaBNeHMIA 0 MeTofdax MNoayyeHus
Hay4HbIX aCTPOHOMUYECKUX 3HAHWIA;

MP63 -  BNageHWe  OCHOBOMOMAarawWyMMn  OU3NYECKUMU
MOHATUAMM W BENIMYMHAMU, XapaKTepUyHLWUMKU  (PU3NYecKue
npoueccbl  (CBA3aHHbIMM ~ C  MEXaHWYeCKUM  [BUXXEHUEM,
B3aMMOLENCTBMEM Te/, MEXaHNYECKMUN KONebaHUSAMUN U BOSTHaMU;
aTOMHO-MONEKYNIAPHbIM ~ CTPOEHMEM  BeLUecTBa,  TersioBbiMU
npoueccamu;  3M1EKTPUYECKMUM M MarHUTHbIM  MONSMMU,

3NEKTPUYECKUM TOKOM, 3/1EKTPOMArHUTHbIMU KONebGaHUAMN 1
BO/IHAMW; OMTUYECKUMW SBNEHWAMU; KBAHTOBLIMU SBNEHUSMU,
CTPOEHMEM aToMa W aTOMHOro £4pa, PaAvMoaKTUBHOCTLIO);
BNafeHne OCHOBOMO/aratoLLMMM aCTPOHOMUYECKUMU MOHATUAMM,
NO3BONSAOLMMUN XapakKTepu30BaTb MPOLIECCHI, MPOUCXOAsLLME Ha



aKTyanM3upoBatb Npobnemy, paccMaTpusatb ee
BCECTOPOHHE,

MP2 - ycTaHaB/MBaTb CYLLECTBEHHbIN MPU3HaK
WM OCHOBAHWA A1 CpaBHeHUs, Kraccupukauum
1 06006LLEHNS,

MP4 - BbIABNATb ~ 3aKOHOMEPHOCTU U
NPOTMBOPEUNS B pacCMaTPUBAEMbIX ABMEHNAX,
MP5 - BHOCUTb KOPPEKTUBbI B [eATENbHOCTD,
OLeHMBaTb COOTBETCTBUE pPe3y/ibTaToB LM,
OLeHMBaTb PUCKM NOCNEACTBUIA JeATENIbHOCTH,
MP8 - cnoco6HOCTb U TOTOBHOCTb K
CaMOCTOATE/IbHOMY MOWCKY METOLOB peLleHus
NMpaKTUYecKnx 3afa4y, MPUMEHEHUIO Pas3/INYHbIX
MeTOA0B Mo3HaH4,

MP10 - (opMupOBaHME HAy4yHOro TMna
MbILLNIEHWS, BNAAEHNE HayYHOW TEPMUHONOTMENR,
K/KOYEBLIMU MOHATUAMW N METOLAMM,

MP12 - BbIBAATb MPUYNHHO-CNEACTBEHHbIE
CBA3N W aKTyanM3upoBaTb 3afadvy, BblABUraTb
rMnoTe3y ee peLUeHusi, HaxoAuTb aprymeHTbl
ONA [oKasaTeNlbCTBa  CBOWX  YTBEPXKAEHWMN,
3a/1aBaTb NapamMeTpbl U KPUTEPUN PeLLIEHUS,
MP13 - aHanM3npoBaTb MNOMYyYeHHbIE B XOfe
pelleHns  3afauM  pesynbTartbl,  KPUTUYECKU
OLleHMBaTb UX [OCTOBEPHOCTb, NMPOrHO3MpOoBaTh
N3MEHEHMNEe B HOBbIX YC/0BUSX,

MP15 - paspabatbiBaTb MfaH  peLUeHUs
npo6seMbl C Y4eTOM aHaM3a UMEHOLLMXCS
maTepuanbHbIX U HeMaTepuanbHbIX Pecypcos,
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3Be3fax, B 3Be3[AHbIX CUCTEMAx, B MEXranaKTU4YeCKOW cpeje;
[BVXeHMEe HeBGeCHbIX Ten, 3BOMOLMIO 3Be3[, 1 BceneHHOM;

MP64 - BnageHWe 3aKOHOMEPHOCTAMMW, 3aKOHaMU W TeopuaAMMU
(3akoH BcemupHoro TaroteHud, I, Il n 11l 3akoHbl Hbt0TOHa, 3aKOH
COXPaHEHWA  MEXaHU4YecKoW  3Hepruy, 3aKOH  COXpaHeHus
NUMMynbCa, MPUHLMN cynepnosunumu cun, npuHUMN
PaBHOMPaBHOCTU WMHEPUMA/IbHbIX CUCTEM OTCYETA; MOJEKYNAPHO-
KWHEeTUYeCKy0 Teopulo CTPOEHUA BelLeCcTBa, ra3oBble 3aKOHbI,
nepBblii 3aKOH TepMOANHaMUKN; 3aKOH coXpaHeHus
3NEKTpMYecKoro 3apsaga, 3akoH KynoHa, 3akoH OMa And y4acTka
uenu, 3akoH OmMa [Ana MOSHOM 3NEKTPUYECKON Lenun, 3aKOH
bkoyns - JleHua, 3aKOH 3/1IEKTPOMArHUTHOW WHAYKLUK, 3aKOH
COXPaHEHWsA 3Hepruun, 3akoH NPSMOIMHEAHOrO pacrnpocTpaHeHus
CBETa, 3aKOH OTPaXXeHWs CBeTa, 3aKOH MpesioM/IeHNa CBETA; 3aKOH

COXPaHEHWs SHEPrUW, 3aKOH COXPaHEHUs WMMYbCa, 3aKOH
COXPaHEHWs  3MEKTPUYECKOro  3apsfa, 3aKOH  COXpaHeHus
MaccoBOro 4ucna, nocTynathl Bopa, 3aKOH pPagroakTUBHOIO

pacnaga); yBepeHHOe MCMo/b30BaHNe 3aKOHOB M 3aKOHOMEPHOCTEN
npy aHamn3se PU3NYECKNX ABMIEHWIA N NPOLLECCOB;

MP66 - BnageHWe OCHOBHbIMW MeTO4amy Hay4YHOro no3HaHus,
MCNONb3yeMbIMW B (DU3UKe: MNPOBOAUTL MPAMbIE U KOCBEHHbIE
N3MEPEHNS (PU3NYECKUX BENNYNH, BblOMpasi ONTUMasibHbIA CNoco6
M3MEpPeHMss U UCMONb3yS  W3BECTHble  METOAbl  OLEHKM
norpeLHoCTei N3MepeHuni, NnpoBOANTL nccnefoBaHue
3aBMCUMOCTeN (PU3NYECKMX BEJIMYMH C MCMOMb30BAHMEM MPSMbIX
N3MEPEHUI, OOBACHATL MOJyYeHHble pPe3ynbTaTbl, WCMOMb3YS
(hM3nyeckne Teopuu, 3aKOHbl W MOHATUSA, W [eNnaTb BbIBOABI;
cobnofate npasuna 6esonacHoro Tpyfga nNpv  MpoBefeHUn
nccnefoBaHWin B paMkax Y4eb6HOro aKcnepumeHTa WU y4yebHo-



MP19 - BbigBuratb HOBble WAew, npefnararb
OpPUTUHa/IbHbIE NOAXO0AbI N PeLleHNs,

MP39 - camoCTOoATeNIbHO COCTaBNATL MaH
peleHns Npo6siemMbl C YYETOM UMEIOLLUXCS
PECYPCOB, COOCTBEHHbIX BO3MOXHOCTENW U
npeanoYTEHNI
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1CCneaoBaTe/lbCKom AeAaTeNIbHOCTA C UCNO/b30BaHMEM LM(POBbIX
N3MePUTENbHBIX YCTPOMCTB W N1abopaTopHOro 060pyAoBaHus;
ChOPMMPOBAHHOCTL  NPELCTaBMeEHNA O MeTofax MosyyYeHUs
Hay4HbIX aCTPOHOMUYECKNX 3HAHWIA;

MP67 - chopmMMPOBAHHOCTb YMEHUSA pellaTb pacyeTHble 3a4ayn ¢
SBHO 33laHHON (DM3MYECKON MOAENbI0, WCMOMb3ysa (hU3nYeckue
3aKOHbl M MPUHUMMBLI; Ha OCHOBe aHaaM3a YCNOBUA 3ajauu
BbIGMPaTb (PU3NYECKYIO MOJESb, BblAENATb (PU3NYECKME BEIMYMHDI
1 (hopmysibl, HEOOXOAUMbIE A/ ee peLleHus, NPOBOANTb pacyeTbl
M OUEHMBATb PeaslbHOCTb MOMYYEHHOr0 3HaYeHUs (U3NYecKoi
BE/IMYMHbI; peLlaTb KayeCTBEHHbIe 3a[auu, BbICTpanBas IorMyecku
HENPOTMBOPEUMBYIO  LIEMOYKY PacCcy>XieHuin C Oonopol Ha
N3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU N (h13NYECKUE ABNEHNS;
MP68 - CHOPMUPOBAHHOCTb YMEHUSA MPUMEHSATb MONYYEHHble
3HaHWA A1 OOBACHEHWS YCNOBWUA NPOTEKAHWUA  (DU3NYECKUX
SBMIEHUIA B NpUPOde W AJ1 NPUHATUSA MPaKTUYECKNX PeLUueHuni B
MOBCEAHEBHOM XM3HW [Onsi obecrneyeHns 6e30nacHOCTM Npw
obpalleHn C  ObITOBbIMM  npubopamm U TEXHUYECKUMMU
YCTPOWCTBaMW, COXPaHEHWS 3[40POBbA W COGMOAEHMS  HOPM
3KO/MOrMYecKoro noBefieHUs B OKPY>KaloLLein cpede; MOHMMaHue
HeobX04MMOCTN NPUMEHEHUS LOCTUXKEHNIA U3MKN U TEXHOOTNIA
[N pauroHanbHOro NPUPOAON0/bL30BaHMS;

MPy2 - cHhOpMUPOBAHHOCTb CUCTEMbI 3HAHWA O (U3NYECKMX
3aKOHOMEPHOCTSAX, 3aKOHax, TeopusX, AeWCTBYHOLMX Ha YPOBHAX
MUKpPOMMpPa, Makpommnpa 1 Meramvpa, npeacTasieHnii 0 BCeoObLLeM
XapakTepe (QU3MYECKMX 3aKOHOB; MPEeACTaB/EHUA O CTPYKType
NOCTPOEHUS (DU3NYECKOA TeopUK, YTO MO3BOUT OCO3HATb POSib
(byHOAMEHTa/IbHbIX 3aKOHOB WM MPUHUMMNOB B  COBPEMEHHbIX
NnpeAcTaBfeHNAX O MPUPOAe, MOHATL rpaHuLbl MPUMEHUMOCTU
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TEOPWil,  BO3MOXHOCTM  MX  MNPUMEHEHWUA  A41F  ONUCaHus
eCTECTBEHHOHAYYHbIX IB/IEHWI 1 NPOLLECCOB;

MPy5 -  chOpMUPOBAHHOCTL  YMEHWA  MPUMEHSATH  3aKOHbI
K/lacCMYeCcKoMm MEXaHVKMW, MOJIEKY/IIPHOM (hU3NKN 7
TEePMOAVHAMUKM, 3NEKTPOAUHAMUKK, KBaHTOBOM (DU3UKWU  ANS
aHanM3a M OOBACHEHUA ABMEHWA MUKPOMMpa, Makpomupa U
Merammpa, pasnnyatb yCnosus (rpaHuupl, obnacTn)
NPUMEHNUMOCTN  (PU3NYECKUX  3aKOHOB, MOHMMaTb  BCeoOLLNiA
Xapaktep  (PyHAAMeHTa/IbHbIX 3aKOHOB  (3aKOH  COXpaHeHus
MEXaHWUYeCKOM 3HEepPrumn, 3aKOH COXpPaHeHWs WMMY/bca, 3aKOH
BCEMUPHOrO TArOTEHMWS, MePBbIA 3aKOH TepMOLMHAMUKK, 3aKOH
COXPaHEeHWs 3MIEKTPUYECKOro 3apafa, 3aKOH COXPaHeHUs 3Heprum)
MW OrPaHWYEHHOCTb  WUCMOMb30BaHWA  YaCTHbIX  3aKOHOB;
aHaM3MpoBaTb (PM3NYECKMe MPOLECChl, WUCMO/b3ys OCHOBHbIE
MOSIOXKEHNSA, 3aKOHbl W 3aKOHOMEPHOCTU:  OTHOCUTE/IbHOCTb
MeXaHN4ecKoro LBUKEHUSA, (hopmy/ibl KUHEMATUKN
PaBHOYCKOPEHHOTO [ABWXeHWs, npeobpasoBaHns [anuned Ans
CKOPOCTM W MepemeLleHns, Tpu 3akoHa HbHOTOHa, MpUHLMN
OTHOCUTENBHOCTY [annnes, 3aKOH BCEMUPHOrO TATOTEHWS, 3aKOHbI
COXpaHeHNs MMMNYy/bCa M MeXaHUYeCKOM 3Hepruum, cBasb paboTbl
CWNbI C U3MEHEHNEM MEXaHWYECKOIN 3Heprum, ycnoBumsi paBHoOBeCUS
TBEpAOro Tena; CBA3b [aB/IEHUA WAea/lbHOrO rasa Co CpefHein
KMHETMYECKOW 3HEpPrvein TenoBOro ABMXXEHUA U KOHLEHTpauuen
ero MofieKyn, CBA3b TemnepaTypbl BewecTBa CO CpefHei
KWHETUYECKOW 3HEPTMEN ero YyacTull, CBA3b AaBNEHUS MAEANIbHOIO
rasa C KOHUeHTpauued MONeKyn 1 ero TeMnepaTypon, ypaBHeHMWe
MeHgeneeBa-KnaneipoHa, nepsbiii 3aKOH TePMOAMHAMUKM, 3aKOH
COXpaHeHus 3Heprun B TeMsoBbIX MPOLeccax; 3aKOH COXpaHeHUs
3MIEKTPUYECKOro  3apsAga, 3akoH KynoHa, MOTeHUWanbHOCTb
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3N1EKTPOCTaTUYECKOro nons, MPUHLMN cynepnosnumm
3NEKTPUYECKMX Monel, 3akoHa KynoHa; 3akoHbl Oma gnsa yvacTka
uenn 1 AN 3aMKHYTOW 3M1eKTPUYECKON Lenn, 3akoH J[pxoyns-
NeHua, 3aKOH 3NeKTPOMAarHUTHOWM WHAYKUMW, npasuio JleHua,
nocTynatbl CreuuasbHON Teopuu OTHOCUTENIbHOCTU DMHLUTENHA,
ypaBHeHMe JiHWTeNHa AN (oToaddeKTa, MNepsblid U BTOPOWA
noctynatel bopa, npuHUMN HeonpegeneHHocT [eii3eH6epra,
3aKOH COXpaHeHMs 3apsja, MacCoBOrO YMUC/IA U 3HEPrMKN B ALEPHbIX
peakumsX, 3aKOH paanoaKTUBHOIO pacnaja;

MPyr7s - CPOPMMPOBAHHOCTb ~ YMEHWIA  MccnefoBaTb U
aHanM3npoBaTb pasHOOOpasHble (M3NYECKME SIBNEHUS U CBOMCTBA
O0OBLEKTOB, MPOBOAWUTL  CAMOCTOATE/IbHbIE  WUCCMEA0BaHUA B
peasibHbIX 1 NabopaTopHbIX YCN0BUAX, YMTaTb U aHa/IM3MPOBaTb
XapaKTepUCTUKM NPMOOPOB U YCTPOCTB, OOBACHAT MPUHLMIMBI UX
paboThl;

MPy9 - cthopMMPOBAHHOCTb YMEHWNA peLlaTb pacyHeTHble 3a4aun C
SBHO 3afaHHOM W HeABHO 3afaHHOW (U3MYECKON MOAENb: Ha
OCHOBaHWM aHaM3a YC/0BUA BbIOMPATb (PU3MYECKME MOLENN,
OTBevaroLMe TpeboBaHMAM 3a4auu, NPUMEHSATb (POPMY/Ibl, 3aKOHbI,
3aKOHOMEPHOCTM U MOCTynaTbl  (PU3NYECKUX  Teopuid  npw
MCNONb30BaHNM  MaTeMaTUYeCKMX METOAOB peLleHus  3afad,
NMPOBOAUTL  pacyeTbl Ha OCHOBAHUWM WMEKOLUMXCA  [aHHbIX,
aHaIM31PoBaTh pe3y/bTaTbl U KOPPEKTUPOBATb METOAbI PELLEHUS C
YYETOM MOJTYHYeHHbIX Pe3ynbTaToB; peLlaTb Ka4yecTBEeHHbIe 3a4auu,
TpebytoLme NPUMEHEHNS 3HAHWNIA U3 PasHbIX Pa3fesioB LLIKObHOIO
Kypca (h13nKK, a TakxKe MHTerpawumum 3HaHuin u3 gpyrmux npeaMeTos
€CTEeCTBEHHOHAYYHOr0 LMKNa: BbICTPanBaTh JIOTMYECKYHO LIEMOYKy
paccy>aeHuii ¢ Onopor Ha U3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U
(hn3nyeckme aBfeHns;
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MPyl2 - oBnageHWe oOpraHM3aUMOHHLIMW W MO3HaBaTe/IbHbIMU
YMEHUSMM CaMOCTOSATE/IbHOTO NPMOBPETEHNS HOBbIX 3HAaHU B
npoLiecce BbIMOMHEHUSA NPOEKTHbLIX N Y4eOHO-UCCnef0BaTeIbCKUX
paboT, yMeHusaAMKN paboTaTb B rpynne C BbINOJHEHWEM Pa3/IMyHbIX
CouMabHbIX PONei, NNaHMpoBaTb paboTy rpynnbl, pauvoHaIbHO
pacnpefenatb  [eATe/lbHOCTb B HECTaHAapTHbIX  CUTyauumsX,
afIeKBaTHO OLEHMBATb BKMa[ KaXKAOro M3 y4YaCTHWKOB rpynnbl B
PELLEHNe paccMaTprBaeMoin NPo6IeMbI



2. CTPYKTYPA W COAEP>XAHVE YUEBHOI' O NPEAMETA

2.1. O6bem yyebHOro npeameTta 1 Buibl y4ebHOW paboThbl

Bug yuebHoi paboThl O6bem B yacax
O6bem obpasoBaTe/ibHOW NporpaMmMbl y4eb6HOro npegmeTa 208
Obsa3aTenbHan ayAuMTopHasa Harpyska: 170
TEeOopeTUYecKume 3aHATUS, 146
B T.4. B pOPME NPAKTUYECKON MNOArOTOBKM 22

NMpakTU4eckne 3aHATUA,

B T.4. B ()opMe NpaKTUYECKOW NOArOTOBKM
nabopartopHble 3aHATUS, 24
B T.4. B (hOpMe MpPaKTUYECKOW NOATrOTOBKM 12
CamocToAaTenbHasa paboTa,

B T.4. B ()opMe NpaKTUYECKOIN NOArOTOBKM

NHgnBnpyanbHbIA NPOEKT 32

MpomexyTo4yHada aTtTectauma, B TOM YACNE:
- 3K3aMeH
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2.2. TemaTU4eCKNiA niaH 1 cogepXkaHue ydebHOro npeamera

HanmeHoBaHue
pa3fenos u Tem

1
MoBTOpeHMEe Kypca
(hM31KN OCHOBHOIA
LUKONbI

BBeneHue

Pasgen 1. MexaHnka
Tema 1.1

OcHoBbI

KNHEMATUKN

CogpepXXaHue y4e6HOro Matepuana n GopMbl oOpraHusauum
BesiTeNbHOCTY obyyatowmxcs

2
TeopeTuueckoe 3aHaTue. PelleHue 3a,an|/||7| Ha TMOBTOPeHne
Kypca (hM3MKM OCHOBHOW LLKObI

KoHTponbHas paboTa (BXOAHOM KOHTPO/b)

TeopeTuueckoe dusnka n
Hay4HOro rno3HaHusa

dusmMka — (yHJaMeHTaNbHas HayKa O npupoge. ECTecTBeHHO-
Hay‘-IHbII‘/’I METOo/[, TMO3HaHuA, €ero BO3MOXHOCTW W TpaHnLibl
NPUMEHNMOCTWN. 3KCI'|ep|/|MeHT N Teopuda B npouecce MnosHaHnA
npupogbl. MoaenmposaHue MU3NHECKUX ABMEHWIA M MPOLIECCOB.

Ponb 3KCMEPUMEHTa U TEOPUM B MPOLIECCE MO3HAHWS MPUPOAbI.

3aHsaTue. BBegeHue. METOAbI

dusnyeckaa  BenmMuMHA.  PuU3MYecKMe  3aKOHbI.  ["paHuubl
NPUMEHUMOCTN  (PU3NYECKUX 3aKOHOB W  Teopuin. [puHLMN
cootBeTCTBMA.  [lOHATME O (PM3MYECKOM KapTUHe  Mupa.

MMOrpewHoOCT  U3MEPEHUA  (PU3NYECKMX  BENIMYMH. 3HayeHue
(hM3MKK NPK 0CBOEHUN crieyunanbHocTen CIMO

TeopeTnueckoe OCHOBHble MOHATMS  KUHEMATUKW.
PaBHOMEPHOEe NPSAMO/IMHEHOE ABMKEHMWE

MexaH/NYecKoe ABMXKEHME W ero Buibl. MatepuanbHas TouKa.
CKansipHble " BEKTOPHble  (pM3mnyeckue BENMYMHDI.

3aHATHUE.

29

B Tom uuncne

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

Koabl 06 MX KOMNETEHLUWUI ”
NMYHOCTHBIX,
MeTanpeagMeTHbIX, NPeaMeTHbI X
pe3ynbTaToB, QOPMMpPOBaAHUIO
KOTOPbIX CNOCO6GCTBYET
3/1IEMEHT NporpamMmbi
5
OK 04, P14, NP23, P24, NP25,

MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, INMP63, MNP67, MPy9

OKO01,MK 1.1, MK 2.1, /P8,
NP16, NIP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP61, MP65, MP66, MPy1,
MPy13

OK 05, J1P8, J1P16, /1P26, JTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNP63,



Tema 1.2.
OCHOBbI JMHAMUKN

Tema 1.3.
3aKOHbI COXpaHeHus
B MeXaHuKe

OTHOCUTENBHOCTL  MEXaHWYEeCcKOro  [BUKEHUSA. Cuctema
otcyeta. [llpuvHUMN OTHOCUTENbHOCTUM [anunes. TpaekTopus.
MyTb. MepemelleHne. PaBHOMEPHOE MPSAMOIMHENHOE [BUKEHNE.
CKOpOCTb. YpaBHEHWME ABMXKEHUS.

TeopeTuueckoe 3aHaTue. [IPSAMONVHEAHOE  [BMXKEHME C
NOCTOAHHLIM YCKOPEHUEM.

MrHOBeHHas 1 CpeaHss CKOPOCTW. YcCKopeHue. MpsaMoMHenHoe
[OBWKEHME C  TMOCTOAHHbIM  YCKOpeHueMm.  [iBuMXeHue C
MOCTOSAHHLIM YCKOPEHUEM CBOOOAHOr0 MageHus.

TeopeTuueckoe 3aHATuMe. PaBHOMEpHOe [ABWXKEHME TOUKW MO
OKPY>KHOCTU

PaBHOMEpHOe [OBWXEHMe TOYKM MO OKPY>KHOCTM, Yr/ioBas
CKOpPOCTb.  LleHTpoCTpemuTensHOe  ycKopeHue.  KuHemaTuka
abCcoMTHO TBEPAOro TeNna

TeopeTuueckoe 3aHsaTue. Cuna. Macca. 3aKOHbl AVHAMUKMK.
Cunbl B npupose.

OcHoBHas 3agava gnHamukn. Cuna. Macca. 3aKOHbl MexaHUKM
HbloToHa. Cunbl B npupoge. Cunbl ynpyroct. Cusbl TPeHUS

TeopeTuueckoe 3aHATHe. 3aKOH BCEMUPHOro TArotTeHud. Nepsas
KOCMMYeCKas CKOpPOCTb

Cuna TSKeCTU U cruna BCEMUPHOro TATOTEHNSA. 3aKOH BCEMUPHOro
TAroTeHWs. lNepBas KOCMUYeCcKasds CKOpOCTb. [BUXKeHWe nnaHeT u
MasibIX Tenl CoNHEeYHO cucTeMbl. Bec. HeBecomMoCTb.
TeopeTuueckoe 3aHaTue. iIMnynbc Tena. IMnynsbc cunbl. 3aKoH
COXpaHeHUsa umnynbca. PeakTUBHOE [ABMXEHME.

Mmnynsc Tena. MIMNynbC Cuibl. 3aKOH COXpaHeHWs WMMy/bea.
PeakTVBHOe ABVKEHNE.

TeopeTuyeckoe 3aHsTue. MexaHnyeckad pabota M MOLLHOCTb.
KunHeTnyeckaa aHeprua. [loTeHumanbHad  3Heprus.  3akoH
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P65, MPy3, MPy4, MNPyS

OK 05, J1IP8, J1P16, J1IP26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, NMP62, MNP63,
P65, MNMPy3

OK 05, 1P8, N1P16, J1IP26, /1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P62, INMP63,
P65, MPy3

OK 05, J1P§, J1P16, J1IP26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNP63,
MPy2, MNMPy5

OK 02, OK 05, J1P8, /1P16, J1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42, MP46,
MP55, P63, IMP64, MPy1, MPy2,
MPy5, MPyLO, MPy11

OK 02, /1P8, IP16, /1P26, JTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, MP63,
P64, 1P69, MPy2, NMPy5,MPy11
OK 05, N1P8, P16, J1P26, JTIP33,
MP8, MP10, MP18, MP19,



COXpaHeHuA MEXaHWUYECKOMN SHEPrun.

MexaHuueckas paboTa M MOLIHOCTb. KUHETUYECKas 3Heprus.
MoTeHUManbHas 3HePrusa. 3aKOH COXPaHEHMS  MeXaHUYecKoii
3Heprun. PaboTa Cunbl THXKECTU U Cumbl YIpyrocTu. MpumMeHeHme
3aKOHOB COXpPaHEHNA.

TeopeTuueckoe 3aHAaTe. OCHOBbI HEGECHOW MEXaHWKN.
Icnonb3oBaHMe 3aKOHOB MeXaHWKW 18 OBbLACHEHUS OBUXKEHWS
HeGeCHbIX Ten wu ana pasBuUTUA KOCMUYECKNX MCCﬂe,U'OBaHMﬁ,
rPaHMLbI MPUMEHUMOCTI KNAacCUUECKOM MeXaHKM

TeopeTuueckoe 3aHATue. PelleHne 3aga4y N0 MexaHUKE C
NPoecCMoHaIbHON HanpaBIeHHOCTbIO
MpaKTuyeckoe NpUMeHeHne (HM3NYECKNX 3HaHWIA B MOBCEAHEBHOM
XU3HU ansd MCNoJib30BaHUA MNPOCTbIX MEXaHN3MOB,
WNHCTPYMEHTOB, TPaHCMOPTHbIX CPeACTB

Pasnen 2. MonekynsapHasa pusnka v TepmoguHaMmmnka

Tema 2.1
OcHoBbI
MONEKYNSPHO-
KWHETUYECKOW
Teopuu

TeopeTuueckoe 3aHsaTue. OCHOBHble NMosioXkeHNs MKT. OcHoBHoe
ypaBHeHne MKT

OCHOBHble  MOMOXEHUA  MOMEKYNIAPHO-KUHETUYECKOW  TEOPUMN.
Pa3mepbl 1 Macca MOeKyn 1 aTOMOB. BpOYHOBCKOE ABUXXEHME.
CTpoeHure razoo6pasHbIX, XXUAKMX 1 TBEPAbIX Ten.
TeopeTuueckoe 3aHaTue. VgeanbHbll ras. OCHOBHOE ypaBHEHMe
MKT.

WpeanbHblil  ra3.  [laBneHne ra3a. OCHOBHOe YypaBHeHMe
MOJIEKY/IIPHO-KUHETUYECKO TEOPUN Ta30B.

TeopeTuyeckoe 3aHsATMe. TeMmnepatypa W ee U3MEPEHME.

TepMognHaMmyeckas LLIKana TeMnepaTypbl.

Temnepatypa 1 ee n3MepeHvie. AGCONIOTHLINA HYNb TemMnepaTypbl.

TepMoAMHamMMYecKas LLKana Temnepatypbl. Temnepatypa 3Be3f.
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MP28, MP30, MP31, MP42,
MP46, MP55, MNP63, MNP64,
MPy2, MPy5

OK 05, /1P8, JIP16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP63, NMP64,
MPy2, NPy5

OKO01.0K 04, NP14, P23,
NnP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, NP61,
MP63, MNMP64, NP67, MNMP610,
MPy2, MPys5, MPy9, MPy13

OK 05, /1P8, JIP16, JIP26, JIP33,
MPS, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP64, MP65, MPy3, MPy4

OK 05, NP8, JIP16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP64, MP65, MPy3, MPy4

OK 01, /IP8, /P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MPy4, MPy5



Tema 2.2.
OcHoBblI
TEepPMOANHAMUKN

CKOpOCTU [BMXXEHUS MOJIEKYN U UX U3MEPEHE.

TeopeTuyeckoe 3aHsATMe. K3onpoueccbl. [a30Bble  3aKOHBbI.
YpaBHeHWe COCTOAHUSA NAeabHOro rasa

YpaBHeHMe COCTOSHUA WAeanbHOro rasa. lsonpoueccbl U KX
rpacukun. "a3oBble 3aKOHbI

Na6opaTtopHoe 3aHusTme No 1. WccnegoBaHve WM30XOPHOro
npotiecca B rase

TeopeTnueckoe 3aHsiTue. BHYTPeHHAA 3HeEPrns naeasibHoOro rasa.
PaboTa 1 TennoTa Kak (opmbl nepefgayn sHeprum. KonmuecTtso
TennoTbl. YpaBHEHVE TENIOBOro banaHca

BHyTpeHHAS 3Heprusa cucteMbl. BHYTpeHHAS aHeprusa naeanbHoro
raza. Pabota ¥ TensoTa Kak (hopMbl Mepefayn 3HepPruu.
TennoeMKocTb. Y[enoHaa TennoeMKocTb. Ko/mMyecTBo TensnoThl.
YpaBHeHMe TeN0BOro GanaHca.

TeopeTunyeckoe 3aHATUE. NepBoe " BTOpoOE HaYda/1a
TEPMOANHAMUNKIN

MepBoe Hayano TepmoanHaMuKK. AamabaTHbIA npouecc. BTopoe
Ha4yano TepMOAMHAMUKN.

TeopeTuueckoe 3aHsTue. Tennosble gpurarenn. KriJ tennosoro
Apurarens. OxpaHa npupoabl

MpuvHUMN AeACTBMS TEMNJIOBOA MalUMHbI. TennoBble ABUraTesu.
KrMA Ttennosoro pasuratens. XonoAwunbHble MalumHbl. OxpaHa

npupoab!
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OK 01, /1P8, /P16, /P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, P67,
MPy2, MPy5

OKO01.0K 04, NP14, NIP23,
NP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP62,
MP63, MP66, MP610, MPy7,
MPy12

OK 05, J1P8, N1P16, /1P26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP63, MP65, MPy4

OK 01, 1P8, N1P16, J1P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, NMP63, MNP64,
MPy2, MPy5

OKO01.0K 03, OK 07, JTIP30,
NP8, IP16, J1IP26, /1P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MNMP67, MNP68, MNPe69,
MPy1, MPy2, MPy9, MPytO,
MPy11, NPy13



Tema 2.3.
ArperaTtHble
COCTOSIHUSABELLLECTBA
1 (pa3oBble
nepexoasl

TeopeTuueckoe 3aHaTue. lcnapeHne W KOHAEHcaUWs.
HacblWeHHbIN  Nap W ero  CBOWCTBa.  AOGCOMOTHas U
OTHOCUTE/IbHasA BNaXXHOCTb BO3JyXa.

WcnapeHne 1 KoHaeHcaums. HacbIWweHHbIA nap 1 ero CBOWCTBA.
AGCONIOTHAsA M OTHOCUTENIbHAA BMIAXKHOCTb BO3ayxa. [Mpubopbl
AN ONpeaeneHns BNaXKHOCTM BO3ayXa. To4YKa pochl.
TeOPETI/I‘-IeCKoe 3aHATHnE. KI/II'IEHI/Ie.

KuneHve. 3aBUCMMOCTb TemnepaTtypbl KWUMeHWs OT [JaBneHus.
KpuTnueckoe cocTosHMe BellecTBa. [leperpeTbii nmap U ero
MNCNONb30BaHME B TEXHUKE

Na6opaTtopHoe 3aHsiTMe Ne2. l3mepeHue OTHOCUTENbHOWA
BNaXXHOCTU BO3ayXa.

TeopeTuueckoe 3aHsaTue. XKUAKOE COCTOSIHUSA  BelecTBa.
[MoBepXHOCTHOE HaTsHKeHWe. CMaynBaHue.

XapaKTepmncTuKa XnaKoro cCoCTOSHNA BeLlecTBa. MNoBepXHOCTHbIA
CNOA XMAKOCTU. OHEPrusi MOBEPXHOCTHOr0 Cfos. BAvmKHWiA
nopsgok. MoBepxHOCTHOE HaTsXKeHVe. CmauvBaHue. FABMEHUA Ha
rpaHnLe XXNAKOCTY C TBEPAbIM TesloM. KanunnisapHble ABIeHUS.
TeopeTuyeckoe 3aHsaTre. XapaKTePUCTUKN TBEPLbIX TeS
XapakTepuncTunka TBEPAOro COCTOSIHUSA BeLLeCTBa.
Kpuctannmyeckue 1 amopHble Tenia. Ynpyrue CBOMCTBa TBEPLbIX
Ten. 3akoH [yka. MexaHunyeckme CBOWCTBA TBEPAbIX Tefl.
Mnactnyeckas (octatovHas) gedopmanms.

TeopeTuueckoe 3aHsaTue. TENIOBble MpoLeccbl C TBEPAbIMU
Tenamm 1 XXMAKOCTSIMMU.
TennoBoe paclumpeHvie TBEPAbIX TeN 1 XuakocTeir. KoadhuumeHT
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OK 01, OK 05, /1P8, /1P16, J/IP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP65,
MP68, MPy1, MPy3, MPy4

OK 01, OK 05, /P8, /P16, /P26,
NIP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP65,
P68, MPy1, MPy3, MPy4

OK 04, NIP14, NP23, P24, NIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP62, P66,
MP610, MPy7, MPy8, MPy12

OK 01, OK 05, J1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, MP62, P65, MNPy3

OK 01, OK 03, /1P8, J1P16, N1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, NP63,
P65, MP69, MPy1, MPy2, MNMPy3,
MPyHO

OK 01, OK 03, /1P8, /TP16, NIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



NMHeIHOro pactumpeHuns. KoadpuLMEHT 06bEMHOTO PacLLVPEHNS. MP46, MP55, TP62, MP63,

YueT pacluvpeHVst B TexHuKe. [naBneHve. YaenbHas TennoTa P65, MP69, MNPy1, MPy2, MPy3,
nnasneHus. Kpuctannmsaums. MPytO
TeopeTuueckoe 3aHaTue. PelleHne 3a4aHWin N0 MOJIEKYNSAPHOWA OK 01, N1P14, P23, NNP24, JIP25,
(hm3mke n TepMOANHaMUNKe c NpoeccnoHanbHoOM MP1, MP2, MP3, MP4, MP6,
Hanpae/iEHHOCTbHO 5 5 MP12, MP13, MP15, MP16,
MpaKTnyeckoe NpYMeHeHNe B MOBCEAHEBHOM YXXN3HWN (PU3NYECKMX MP17, MP39, IP61,IMP63,
3HaHWIA 0 CBOICTBAX ra3oB, XXUAKOCTEN 1 TBEP/bIX Tef P64, 1P65, MNP67, MNMPy2, MPy3,
MPy5, MPy9, MPy13
KoHTponbHas pa6oTta 2 —
Pasgen 3. 9neKTpognHamuka
Tema 3.1. TeopeTuueckoe 3saHaTue. 3aKOH KynoHa. 3aKOH COXpaHeHus OK 04, OK 05, /1P8, J1P16, J1P26,
ANeKTpuyecKoe 3apsaga NP33, MP8, MP10, MP18, MP19,
none DnekTpuyeckme 3apsafbl. DNEMEHTAPHbIA 3MEKTPUYECKUIA 3apsia. 2 — MP28, MP30, MP31, MP42,
3aKOH CcoxpaHeHus 3apaga. 3akoH KynoHa. 3nekTpuyeckas MP46, MP55, P62, MP63,
NOCTOAHHaS. P64, MNP65, MNPy2, NMPy4, MNPy5

TeopeTuueckoe 3aHsTue. JNIEKTPUYECKOE MO

AnekTpuyeckoe rnone. Hanps>KeHHOCTb 3M1EKTPUYECKOro nons.
MpyHUMN cynepnosnumm nonem. Pa6oTa cun
anekTpocTatnyeckoro nongd. rNoteHuywan. Pa3HOCTbL NOTEHLWANOB.
CBA3b Mexay Hanps>XeHHOCTbI0 W Pa3HOCTHLH MOTEHLUManoB
3N1EKTPUYECKOro noss.

OK 05, N1P8, J1P16, /1P26, P33,
MP8, MP10, MP18, MP19,

2 — MP28, MP30, MP31, MP42,
MP46, MP55, T1P62, INMP63,
P65, MNMPy3, MPy4

TeopeTuyeckoe 3aHaTue. NMPOBOAHVKN U AUINEKTPUKN OK 02, NP8, JIP16, J1IP26, /1P33,
MpoBOAHUKM B 3MeKTpuyeckom none.  [AMN3NeKTpukn B MP8, MP10, MP18, MP19,
3NeKTpuyeckom nosne. MNonapusaLmsa gU3neKTpUKoB. 2 - MP28, MP30, MP31, MP42,

MP46, MP55, P69, MP610,
MPy3, MPy4, MNMPy12

TeopeTuueckoe 3aHsTue. KOHAEHCATOPbI OK 02, 1P8, NNP16, N1P26, JTP33,
SNeKTPOEMKOCTb. EAMHMLBI  3nekTpoeMKocTu. KoHAaeHcaTopbl. 9 _ MP8, MP10, MP18, MP19,
CoeyHeHVe KOHAEHCATOPOB B GaTapetd. DHeprusi 3apsHKeHHOro MP28, MP30, MP31, MP42,
KOHZeHcaTopa. JHeprua 3snekTpuyeckoro nond. [lpumeHeHme MP46, MP55, NP67, MNP68,
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Tema 3.2.
3aKOHbI
MOCTOSSHHOI O TOKa

KOHAEHCaTOPOB
TeopeTndyeckoe 3aHATNeE. PelleHne 3ajad no Teme
«KoHpaeHcaTopbl»

TeopeTuyeckoe 3aHaTue. 3aKOHbI OMa Ans uenert NOCTOSAHHOrO
TOKa

Ycnosus, H606XO,CI,I/IMbIe Onsa BO3HMKHOBEHMA W MNoAAep>XaHUA
3NeKTpuyeckoro Toka. Cuna Toka M NAOTHOCTb ToKa. 3akoH Oma
ANA yyacTKa Lenu. ONeKTPOoABMXKYLLaa Cuna MUCTOYHMKA TOKa.
3akoH OMa 41151 NOHOM Lenu.

TeopeTnyeckoe 3aHATNE. DNEKTPUYECKOE CONPOTUBEHNE.
3aBMCUMOCTb  3M1EKTPUYECKOr0 COMPOTUB/EHUA OT MaTepuana,
ONMWHBL 1 NAowagn  MNONepeYyHoro  CeyeHUss  NPOBOAHMKA.
3aBUCUMOCTb INIEKTPNYECKOIro COrnpoTmBaeHUA MPoOBOAHNKOB OT
Temnepatypbl. TemnepaTypHbIi KO3((ULNEHT CONPOTUBMEHNS.
CBepXxnpoBoANMOCTb.

TeopeTnyeckoe 3aHATUE. HOCﬂeAOBaTefIbHOG N napajinenbHoe
coeanHeHne npoBogHNKOB

dnekTpuyeckne uenu. [lapannensHoe W nocnefoBarte/ibHOe
CoeAVHEHe NPOBOAHNKOB

TeopeTnueckoe 3aHaTue. 3akKOHbl Kwupxroga pana yana.
CoefIMHEHME UCTOYHNKOB 3NEKTPUYECKOI 3HEPrmM B GaTapeto
3akoHbl Kupxroga pans y3na. CoefquHeHWe  UCTOYHWKOB
3NEKTPUYECKOW 3Heprum B 6aTapeto

NabopaTopHoe 3aHATUE Ne3. O3Hakom/ieHne c
3NEKTPOM3MEPUTENbHLIMU NPUGopaMm
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MPy9, MPyIO
OKO01,0K 04, /IP14, NIP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP63,
MP67, NP6, MP610, MPy9,
MPy12, MPy13

OK 02, N1P8, N1P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP61, MNMP63,
P64, MNPy4, MNMPy5

OK 02, 1P8, N1P16, JIP26, N1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, MP63,
P64, MNPy4, MNMPy5

OK 01, /1P14, JIP23, 1P24, NNP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MP63, MP67, MNMPy9
OK 01, N1P14, NP23, J1P24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12,MP13,MP15, MP16,
MP17, MP39, P61, INMP67,
MPy9, MNPytO

OK 01, OK04, MK 1.1, MK 2.1,,
NP14, P23, NP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,



Na6opatopHoe 3aHsaTue Ned. lccnefoBaHve BO/bT-aMMepPHON
XapaKTePUCTUKN NPOBOAHNKa

NabopatopHoe 3aHATMe Ne5. IccnegoBaHMe NociefoBaTe/IbHOro
COeANHEHNA NPOBOAHNKOB.

Na6opaTopHoe 3aHsTMe Ne6. lKccnefoBaHue napannienibHoro
coeinHeHUs1 NPOBOAHUKOB.

Na6opaTtopHoe 3ausTme No7. V3mepeHne 34C © BHYTpeHHero
conpoTmeeHNA NCTOYHMNKaA Hanpsa>XeHnA

MP13,MP15MP16, MP17,
MP39, INMP66, MNP610, MNPy7,
MPy8, MNPy12

OKO01, OK04, MK 1.1, NK 2.1,,
NP14, NP23, NP24, IP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, P66, MNP610, MNPy7,
MPy8, MNMPy12

OK 01, OK 04, NMK1.1.,NK
2.1.,1P14, NP23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, INMP66, MP610,
MPy7, NPy8, MNPy12
OKO01,OK04, MK 1.1, MK 2.1,
NP14, NP23, 1IP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MP66, MNMP610, MPy7,
MPy8, MNPy12

OK 01, OK 04, NK 1.1, MK
2.1.,1P14, NP23, J1P24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MNMP610,
MPy7, MNPy8, MNPy12

TeopeTnyeckoe 3aHsTue. PaboTa M MOLLHOCTb 3/M1EKTPUYECKOrO OK 01, OK 03, /1P8, J1P16, JIP26,

Toka. TensoBoe feiicTBMe TOKa ) . NP33, MP8, MP10, MP18, MP19,
PaboTa M MOLHOCTb MOCTOSHHOIO TOKa. TenjoBoe AelCTBUE MP28, MP30, MP31, MP42,
ToKa. 3akoH [xoyna—/leHua MP46, MP55, P62, MP63, MNMP64
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Tema 3.3.
ANEeKTPUYECKMIN TOK
B pas/IM4YHbIX cpesax

Tema 3.4.
MarnumTtHoe nosne

TeopeTuueckoe 3aHaTue. PellieHMe 3aaa4 MO 3NEKTPOAVHAMUKE C
MPO(ECCMOHAILHO HANPaBNEHHOCTbLIO

KoHTponbHada paboTa

TeopeTnyeckoe 3aHATME. 3I'IeKTpI/NeCKI/II7I TOK B MeTa/U1aX, B
BakKyyMe, B 3/IeKTPO/UTax

JNEKTPUYECKUIA TOK B  3/MEKTPONUTAX. INEKTPONM3.  3aKOH
anekTponnsa  Papaged.  INEKTPOXVMUYECKUA  3KBUBAIEHT.
ANeKTPUYECKNA TOK B BaKyyme. TepMO3/IEKTPOHHAS 3MUCCUS.
Mna3ma.

TeopeTuyeckoe 3aHaTue. [lonynpoBogHWMKW. COOCTBEHHas W
npuMecHasa NpPoBOAMMOCTM MO/YNPOBOAHNKOB.

ANeKTPUYECKNiA TOK B N0MynpoBogHMKax. CoO6CTBEHHas U
NPUMeCHas NPoBOAUMOCTU. P-n nepexog.

TeopeTnueckoe 3aHATMeE. MonynpoBOAHNKOBbIN avop,
MonynpoBoAHMKOBbIE NMPUGOPSI
MpumeHeHWe NoNyNPOBOAHUKOB. M01yNpPOBOAHMKOBbIE NPUOOPHI

TeopeTuueckoe 3aHaTue. MarHuTHoe nose. 3akoH Amnepa.
Bektop  MHAYKUMWM  MarHWTHOro  nonsa.  Hanps»keHHOCTb
MarHutHoro  nond.  [leiictBue  MarHATHOrO  MNons  Ha
NPAMO/IMHENHBIA NPOBOAHUK C TOKOM. B3aumopeicTsue TOKOB.
Cuna Amnepa. MNMpumeHeHne cunbl AMnepa. MarHUTHBIA MOTOK.
PaboTa No nepemeLleHNI0 MPOBOAHMKA ¢ TOKOM B MarHUTHOM
rnore.

TeopeTuueckoe saHatue. Cuna JlopeHua. MarHuTHble CBOWCTBa
BeLLeCTBa.
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OK 01, OK 04, N1P14, P23,
NnP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, NP61,
MP63, MP64, NP67, MPy9,MPy13

OK 01, N1P8, J1P16, /1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, P69,
MP610, MPy12

OKO01,MK 1.1, MK 2.1., NP8,
NIP16, NIP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P68, MP69, MPy4, MPyO
OKO01,MK 1.1, MK 2.1., NP8,
P16, /P26, NIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP68, MP69, MPy4, NPy

OK 02, /P8, JIP16, JIP26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP65, MPy3

OK 02, JIP8, NNP16, N1P26, J1IP33,
MP8, MP10, MP18, MP19,



Tema 3.5.
AneKTpoMarHuTHas
NHAYKUMS

[eicTBMe MarHMTHOrO MonsA Ha ABWXKYLMACA 3apag. Cuna
NopeHua. MpumeHeHne cunbl JlopeHua. OnpeaeneHve yaensLHoro
3apaga. MarHuTHble ~ CBOICTBAa  BelyecTBa. MarHuTtHas
npoHunuaeMocTs. ConHeYyHaa akTUBHOCTb U €€ BNMAHWE Ha 3eMH0.
MarHutHble Gypu

TeopeTuueckoe 3aHsTue. PelleHne 3agay ¢ NpPogecCMOHaNbHOA
HanpasneHHOCTbI0

TeopeTuyeckoe 3aHATMe. MarHUTHbIK  MOTOK.  SABMEHME
3NEKTPOMArHUTHOM  WHAyKumKn.  [paBuno  JleHua.  3aKoH
3N1EKTPOMArHUTHOW MHAYKLMN.

MarHuTHbIN NOTOK. $BNEHME 3NEeKTPOMAarHUTHON WUHAYKUUW.
MpaBuio JleHua. 3akoH 3M1eKTPOMarHUTHON MHAYKUMK. Buxpesoe
anekTpuyeckoe none. 3AC uwHOYKUAM B ABUXYLUMXCA
NPOBOAHMNKAX.

TeopeTuyeckoe 3aHATHE. HABneHune CaMOMHAYKUMNW.
VHAYKTUBHOCTb. SHEPrus MarHUTHOrO Nnoss ToKa.

FBNeHne caMoNHAYKUNN. VHAYKTUBHOCTL. JHEpPrua MarHUTHOro
nons Toka. B3anmmoCBA3b 3MEKTPUYECKUX N MarHWUTHbIX MOJeN.
ANeKTpomarH1MTHoe none

JlabopaTopHas pa6oTa Ne 8. N3yyeHune ABEHUSA
3N1EKTPOMArHUTHOW UHAYKLMN

TeopeTnueckoe 3aHaTue. PelleHne 3afay No TemMe «3aKOH
3NEKTPOMArHUTHOW WHAYKUMW W SIBNIEHUE CaMOMHAYKUMU» C
NpogeccroHasIbHOW HanpasIeHHOCTLIO
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MP28, MP30, MP31, MP42,
MP46, MP55, MNP62, MNMP63,
P65, MNPy3

OK 02, 11P8, J1P16, /1P26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P62, INMP67

OK 01, OK 05, /1P8, /IP16, /IP26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP64, MPy2, MPy4, MPy5

OK 01, OK 05, /1P8, /1P16, N1P26,
IP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, P63, MNP68, MNPy2

OKO01,0K 04, MK1.1.,NK 2.1,
NP14, NP23, NP24, N1P25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, MP63, MNP68, MNPy2
OKO01, OK 04, MK 1.1, MK 2.1,,
NP14, NP23, NP24, P25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13, MP15, MP16, MP17,
MP39, IMP61, MP62, MNMP63, MNMP64,



Pasgen 4. Kone6aHnsa n BONHbI

Tema 4.1.
MexaHu4yeckune
K0nebaHns 1 BOSMHbI

Tema 4.2.
ONEKTPOMarHuT-
Hble KonebaHus 1
BO/IHbI

TeopeTuueckoe 3aHaTue. MexaHM4eckune KonebaHus
KonebatenoHoe  fBWXKeHue.  [apMOHMYeckue  KonebaHus.
CBob60AHble MexaHWYeckne KonebaHus. [lpeBpalleHue 3Heprum
npyu  Koneb6atesibHOM  fBWeHuW. CBOGOAHble — 3aTyxaroLume
MexaHuW4eckne  KonebaHus. MatemaTuyecKnii  MasTHUK.
MPY>XVHHBIA MaATHUK. BbIHYX/eHHble MexaHU4ecKre KonebaHus.
Pe3oHaHc.

TQODETI/ILIECKOB 3aHaTue. MexaHnyecKkne BOMHbI

MorepeyHble M NPOAO/IbHBLIE BOSHbI. XapakTepUCTUKM BOJHbI.
3BYKOBbIE BO/MHbI. Y NbTPa3ByK M ero npuMeHeHmne

TeopeTuueckoe 3aHaTHe. DNIEKTPOMArHUTHbIE KonebaHms
CB060OAHbIE  3/MEKTPOMAarHMTHble  KonebaHws.  peBpalleHune
3Heprum B KonebaTeslbHOM KOHType. ®opmyna TomcoHa.
3aryxalowe  3MeKTpOMarHuWTHble  KonebaHus.  [eHepatop
He3aTyXxatloLWmX 3NeKTPOMarHUTHbIX KonebaHWii. BbIHY)XAEHHble
aNeKTpuYecKmne KonebaHus.

TeopeTuueckoe 3aHsaTue. Llenn nepemeHHOro Toka

MepeMeHHbI TOK. eHepaTop MEepPeMEHHOro Toka. EMKOCTHOe u
WHOYKTUBHOE COMPOTMBNEHNS TMEPEMEHHOro ToKa. AKTUBHOE
conpotmefieHne. 3akoH Oma [1s  9NeKTPUYEeCKOn  Lenu
NnepeMeHHoOro Toka. PaboTa M MOLWHOCTb MEPeMEHHOro TOKa.
Pe30HaHC B 3N1EKTPUYECKON Lienu.

TeopeTuueckoe 3aHsTue. TpaHcgopmaropbl.  [lonyyeHwe,
nepejava 1 pacnpefeneHue aneKTposHeprum

TpaHcthopmatopbl.  TOKM  BbICOKOM  4acToTbl.  [MonyyeHwue,
nepesaya v pacrpeseneHve 3MeKTPO3HEPTUN.
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MP67, MNMPy2, MPys, MPy9,MNMPy13

OK 05, N1P8, J1P16, N1P26, P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNMP63, MNMPy3

OK 05, /1P8, NIP16, /1IP26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MNMP63,
MPy3

OK 01, NP8, /P16, /1P26, NTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNMP63,
MPy3, MPyO

OK 01, /1P8, JIP16, /1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MP67, MNMPy9

OK 01, /1P8, N1P16, N1P26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP67, IMNMPy1,
MPy9, MPyHO



Pasgen 5. OnTnka

Tema 5.1.
Mpupopaa ceeta

NabopaTopHoe 3aHATHKE Ne 9. VccnenosaHue paboThl
TpaHcgopmaTopa

TeopeTuyeckoe 3aHATMe. DNEKTPOMArHUTHbIE BOSIHbI. [puHLMN
pagnocsssn. MNMprMeHeHne 31eKTPOMArHUTHbIX BOJH
JNeKTpOMarHUTHOe  MoMe  Kak  0cobbii  BWUA — MaTepuu.
ONeKTpOMarH1THble BOMHbI, WX CBOWCTBa. Bwubpatop [epua.
OTKpbITbIN KOnebaTe/bHbIN KOHTYp. 306peTeHne paguno A.C.
[MonosbIM. NoHATNE 0 pagnocBaAsn. [pUHLMN PaamnocBaA3n.
TeopeTuyeckoe  3aHsTue. PelleHne 3agjay no  Teme
«QNEKTPOMarHUTHbIE KoebaHms 1 BOMHbI» C NMPOQECCUOHaNbHOM
Hanpas/IEHHOCTbIO

TeopeTnueckoe 3aHATMe. 3aKOHbl OTPAKEHMA U NPENOMIEHUA
cBeTa. FB/IeHMe NOMIHO0 OTPaXKeHMS

TouYeuHbI UCTOYHUK cBeTa. CKOPOCTb PacnpoCcTpaHeHWUs CBeTa.
3aKOoHbl OTpaXXeHus 1 npenomMneHns ceeta. CoHeYHbIe U TYHHbIe
3aTMeHus. MpuHUMn MoireHca. MonHoe oTpaXeHue.
Teopetuueckoe 3aHaTue. JIMH3bI. [MOCTpOEHME N300paXKEHNS B
NuH3ax. Popmyna TOHKOM /IMH3bl. ONTUYeckne NpubopsbI

NnH3bl. TMocTpoeHVe 1300pakeHUst B NH3ax. Popmysa TOHKOWA
NNH3bl. YBeNnYeHWe /fMH3bl. [1a3 Kak OnTuyeckas cucTema.
OnTtnyeckne npubopsl. Teneckonbl. Cuna cBeta. OCBELLEHHOCTb.
3aKOHbI OCBELLEHHOCTH
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OK 01, OK 04, K 1.1.,NK 2.1.,
NP14, NP23, IP24, NP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15MP16, MP17,
MP39, P66, MNMP610, MNPy7,
MPy8, MNPy12

OK 02, /1P8, 1IP16, N1P26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P61, NMP62,
MNP63, MP68, MPytO

OK 01, OK 04, MK 2.1, JIP14,
NP23, NP24, NTP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MP62, MP63, MP67, MPy9,
MPy13

OK 05, /P8, /P16, /IP26, IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, P63,
P64, MPy?2

OK 04, JIP8, IP16, /P26, /P33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP67, P68,
P69, MPy3



Tema 5.2
BonHoBble cBoicTBa
cBeTa

PeLlieHre 3aa4 C NPOECCUOHAILHOM HAMPaB/IEHHOCTbIO

Na6opaTopHoe 3aHsTmMe Nel0. OnpefeneHve nokasartens
NMpenoMneHnsa cTekna

TeopeTuueckoe 3aHsaTue. VIHTEpEPeHUNs CBETa
WHTepdepeHyms ceeta. KOrepeHTHOCTb  CBETOBbIX  JyYeil.
WHTepdepeHUMs B TOHKMX nneHkax. Konbua HbHOTOHa.
Vcnonb3oBaHve MHTepdepeHLMN B HAYKe N TEXHUKE
TeopeTnueckoe 3aHaTue. ugpakyms ceeta

Ondpakuma ceeta. Qugpakumsa Ha Lenn B napaisiesnbHbIX ydax.
OndpakumoHHas pewteTka. NoHATYE 0 ronorpadun.

TeopeTuueckoe 3aHaTue. [onapusauna. Ancnepcna. CnekTpbl
Monspu3auma nonepeyHbiX BOH. Monspusaumsa ceeta. [BOiHOe
nyyenpenomneHune. ongpounabl.  Aucnepcua  cBeta.  Bugbl
n3nyyeHnii. Buabl cnektpoB. CrekTpbl ucnyckaHus. CrekTpbl
nornoweHns. CrekTpasbHbll  aHaim3. CrekTpasibHble  Knacchbl
3Be3[.

Na6opatopHoe 3aHaTue Nell. OnpeaeneHve [A/MHbI CBETOBOW
BOJIHbI C MOMOLLbHO AN(PaKLNOHHON PELLETKN.

TeopeTuueckoe 3aHaTMe. YNbTPaUONETOBOE  U3NY4YeHVe.
VHppakpacHoe n3ny4veHne. PEHTreHOBCKME yYMn.
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OK 04, JIP8, /IP16, /IP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, MNP68,
P69, MPy3

OK 04, NIP14, P23, NP24, NP25,
MP1, MP2, MP3, MP4, MP§,
MP12, MP13, MP15, MP16,
MP17, MP39, P64, P66,
MP610, MPy7, MPy8, MPy12

OK 05, NP8, /IP16, /P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MPy1, MPy4
OK 05, NP8, /IP16, JIP26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MPy1, MPy4

OK 05, J1P8, J1P16, J1P26, JTIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, T1P62, IPy4, MNPy8

OK 04, N1P14, NP23, JIP24, NNP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, INMP610,
MPy7, MPy8, MNMPy12

OK 05, OK 07, /1P8, JIP16, J1P26,
NP33, MP8, MP10, MP18, MP19,



Tema 5.3
CneumnanbHas
Teopus
OTHOCWUTENbHOCTU

Pasnen 6. KBaHToBa“d

Tema 6.1.
KBaHTOBasA oNTMKa

Tema 6.2.
du3nKa atoma u
aTOMHOro aapa

YnbTpauoneToBoe  u3fydeHve. H(pakpacHoe U3nyyeHue.
PeHTreHoBckMe nyun. Wx npupoga u cBoictBa. Llkana
3NIEKTPOMArHUTHbIX U3/TyUYeHNI

TeopeTuueckoe 3aHaTue. CneypnanbHaa Teopus OTHOCUTENILHOCTU
[BmkeHne co  ckopocTbto  ceeTa.  [locTtynatbl  Teopuu
OTHOCWUTE/ILHOCTN W CNeACTBUA U3 HUX. VIHBapWMaHTHOCTL MOAyNA
CKOPOCTM CBeTa B BaKyyme. SHeprus nokos. CBA3b MacChl U 3HEprum
CBOOOAHON YaCTULbl. DNEMEHTbI PENATUBUCTCKOW AMHAMUKM
KoHTponbHada paboTta

hunsnka

TeopeTnueckoe 3aHsTme. KBaHTOBaa runotesa [lnaHka.
[aBneHve cBeTa. XMMMUYECKOE [ENCTBME CBETA.

KBaHTOBasA rmnoTesa lNnaHka. Tennosoe n3nyyeHue.
KopnyckynsipHo-BonHOBON fya/m3m.  PoToHbl. 'mnoTesa fJe
Bpoitna 0 BOMHOBbIX CBOWCTBax 4actuy. COOTHOLUEHWE
HeonpefeneHHocTen MeinseH6epra. [asneHne ceeta. XMMUYECKOe
pencteue ceeta. OnbIThl MN.H. Slebenesa n H./. Basnnosa
TeopeTnueckoe saHaTme. POTOINDEKT. 3aKOHbI PoTOIPPEKTa
doToa(hheKT. YpaBHeHMe DWHWITENMHA Ana  (oTo3ddeKTa.
BHeLLHWIA (hOTO3NEKTPUYECKIIA ahpekT. BHyTpeHHWMIA
(hoToapdhekT. Tunbl POTO3NEMEHTOB. MNMpPUMEHEHNe (hOTO3((eKTa

TeopeTuueckoe 3aHsaTue. HAfepHas mMogenb atoma. locTynarsbl
Bopa

Pa3BuTue B3rnsgoB Ha CTpoeHMe BewlecTsa. Mopenu CTpoeHus
aTOMHOro fgpa. 3aKOHOMEPHOCTU B aTOMHbIX CMEKTpax BOLOpOAa.
ApepHas mogenb atoma. OnbiThl 3. Peseptopga. Mogenb atoma
Bogopoa no H. bopy. KeaHTOBbIE NOCTynathbl bopa. J1asepsbl.
TeopeTnuyeckoe 3aHaTMe. PagnoakTMBHOCTb. 3aKoH
pPaanoakTUBHOIO pacnafa. PafnoakT/BHbIe MpeBpaLLeHNs.
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MP28, MP30, MP31, MP42,
MP46, MP55, P68, NMP69

OK 05, /1P8, /IP16, /IP26, NIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP67, P69,
MPy2, MPy5, MPy11

OK 05, /IP8, IP16, /P26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP62,
P63, MPy1, MPy2, MPy3, MPy5

OK 02, /1P8, /P16, /IP26, /IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
P67, MPy2, MPy5

OK 05, /1P8, /IP16, JIP26, /IP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MP64,
MP65, MPy2, MPy3

OK 05, N1P8, /P16, /1P26, JIP33,
MP8, MP10, MP18, MP19,



PaiMoaKTUBHOCTb. 3aKoH pagn0aKTUBHOIO pacnaga.
PagnoakTvBHble  npeBpawieHns.  Cnocobbl  HabnogeHus u
perucTpauumn  3apsXkeHHbIX 4actuy. ekt Baswunosa -
UepeHKoBa.

TeopeTuueckoe 3aHsaTue. CTpOeHWe aToOMHOro sgpa. [dedekt
Macchbl, 3HEPrna CBA3N N YCTONYMBOCTb aTOMHbIX SiZep.

CtpoeHvie aTomHoro sgpa. [edekT maccbl, 3Heprus cBAsn u
YCTOMYMBOCTb aTOMHbIX Sep.

TeopeTuyeckoe 3aHaTue. SEPHble pPeakUuMn. DHepPreTUUeCKuii
BbIXO/] iIEPHbIX PeaKLMid. VICKyCcCTBEHHAs paaroakTUBHOCTb.
AnepHble peakuyn. SaepHas aHepreTnka. SHEPreTUUecKunii BbIXoa
AePHbIX PeakUWii. VICKycCTBEHHas panoaKTUBHOCTb.

TeopeTuueckoe 3aHaTue. [JeneHne Taxenbix dagep. LienHas
AAepHas peakums. Ynpasnsemas LUenHas peakums. AaepHbIi
peakTop. bronornyeckoe geincTamne pagnmoakTUBHbIX U3NYyYEHNIA
[JeneHve Tskenbix saep. LienHas saepHas peakuys. Ynpasnsemast
LenHas peakums. AaepHblid peaktop. MonyyeHne pagmMoakTUBHBIX
M30TOMOB M UX MNpUMeHeHWe. buonoruveckoe paeicTane
PaAMO0aKTUBHBIX N3/yHeHWA. DNeMeHTapHble YaCTuLbl
TeopeTuyeckoe 3aHaTre. TePMOSALEPHbIN CUHTES
TepmosiiepHbI CUHTE3. DHeprus 38e3s,.

Pasgen 7. CTpoeHue BCENEHHOW

Tema 7.1 TeopeTudeckoe 3aHatue. CTpoeHne COMHEYHON CUCTEMDI
CTpoeHue 3BE3Abl, X OCHOBHbIE XapaKTepUCTUKMN.

CornHeyHoM CofiHeyHas cuctema: nnaHeTbl U Masible Tena, cuctema 3eMns—
CUCTEMbI NyHa. CtpoeHne n ssontoumnst ConHua v 3B&34. Knaccudukaums
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MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
P64, 1NP68, MNPy2, MNMPy4, MNPys5,
MPy9

OK 05, J1P8, J1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MNP65, MNMPy3

OK 05, /1P8, JIP16, /IP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MPy5, MPy9

OK 05, OK 07, /IP8, /P16, JIP26,
NP30, NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MP68, MPy1, MPyHO

OK 05, OK 07, /1P8, P16, /P26,
P30, /IP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L1,
MP42, MP46, MP55, MP61,
MP68, MP69, MPyHO

OK 05, JIP26, /1P34, MP5, MP21,
MP33, MP36, MP37, MP38,
MP55, MP56, MP57, P61,
MP63, MP69, NMP610, NMPy1,



3B&3[,. 3BE3[bl M UCTOUHUKM X IHEPTUN.

Tema 7.2 TeopeTnyeckoe 3aHATUE. MpeuHblii MyTb — Hawa [anakTuka.
SBOHIOUMH Tunbl ranaktuk. Paguoranaktuku W KBasapbl. BceneHHas. 3aKoH
BceneHHom Xabbna. 2

Manaktnka. Tunbl ranakTuk COBpeMEHHbIe npeacTtaBfieHNa O

CTPOEHUN N 3BOMOLINN BceneHHol

Na6opaTopHoe 3aHATMe Ne12. PaboTa C KapToi 3Be34HOr0 Heba.

2

PaboTa Hag MHAUBUAYATbHbIM MPOEKTOM 32
MpomexyToyHaa aTTecTauna B BUAe 3K3ameHa 6
Bcero: 208
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34

MPy6, MPy11, MPy12

OK 05, JIP26, /IP34, MP5, MP21,
MP33, MP36, MP37, MP38,
MP55, MP56, MP57, MP61,
MP63, MP69, MP610, MPy1,
MPy6, MPy11, MPy12

OK 04, /IP14, NP23, NTP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP69,
MP610, MPy1,MPy7, MPy12



3. YCNOBNA PEATTN3AUNN TTPOIPAMMbI YYEBHOI O NMPEAMETA

3.1. MaTepua/nibHO-TeXHMNYECKOe 0becreyeHme

[ns ocBoeHWs nporpaMmbl yyebHoro npeameta OOIlMy.11 ®usnka B
OBIMOY «KOMT» nmeeTcs y4ebHbIN KaOUHET «DU3NKa».

[MomeLleHMe KabuvHeTa OCHALLEHO TWUMOBbLIM 060pPYAOBaHWEM, B TOM YKUC/e
CneymasM3vpoBaHHON  y4yebHOM  Mebenbtd UM cpefcTBamy  00yYeHus,
HeoOXOAMMbIMA ~ ANA  BbIMNOSIHEHUA  TpeboBaHWA K  YPOBHIO  MOArOTOBKM
0byyaroLmxcs.

OcHalleHne y4yebHOro KabmHera:

- M0CajoyHble MecTa Mo KOMMYecTBy 06y4aroLLmMXCs;
- paboyee MecTo mpenojasaTens;

- 33jaHus 4S19 KOHTPO/IbHbIX PaboT;

- MpPO(eCCNOHA/IbLHO-OPUEHTPOBAHHbIE 33[aHUS;
- 3K3aMeHaUMOHHble MaTepuaibl.

TexHU4YecKne cpeacTaa 0byyeHus:

- MEepCOHalbHbIA  KOMMbKOTEP C  JINLEH3NOHHLIM  MPOrPaMMHbIM
0becrneyeHnem;

- MPOEKTOP C 3KPaHOM.

3asbl:

BubnmnoTeka, YnTabHbIA 3a C BbIXOAOM B CETb IHTEPHET.

3.2. VHhopmaLmMoHHoe 06ecreyeHme peanmsaumm NporpaMmb

[na peanvsaumy nporpaMmmbl B 6ubnnotedyHom ¢oHge OBMNOY «K3IMT»
MMEIOTCA MeyaTHble W 3M1eKTPOHHble 00pa3oBaTe/ibHble U MHHOPMAaLWOHHbIE
pecypchbl 419 UCMNob30BaHMS B 06pa3oBaTe/lbHOM MpoLecce.

3.2.1. OCHOBHbIle UCTOUYHUKMN

1 Msakuwes INA. ®dusmka 10 Knacc : y4eObHMK And 06Lle0bpa3oBar.
OpraHuszauuii : 6a3oBblil 1 yrinyoneHHbI yposru / I.A. Makuwwes, b.b. byxoBLes,
B.M. YapyrvH; nog. Pen. H.A. TMapdeHTbeBoW. - 9-e wm3g., cTep. - M.
MpocseleHmne, 2022. - 432 c.

2. Makmwe I.A. ®dusnka 11 Knacc : y4yebHUK ana o6LLeobpas3osarT.
OpraHuszauuii : 6a3oBblii 1 yriy6neHHbId yposHu / I.A. Makuwwes, b.b. byxoBLes,
B.M. UYapyruH ; nog. Pep. H.A. TMapdgeHTbeBoir. - 10-e m3g., crep. - M.
[MpocBeLlleHne, 2022. - 432 c.
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3.2.2. lonoNHUTeIbHble UCTOYHUKU

1 BacuneeB, A. A.  ®du3nka: yyebHOoe nocobuve AN CpedHero
npoeccnoHanbHoro obpasosaHus / A. A. Bacunbes, B. E. ®egopos, /1. A.
XpamoB. — 2-e 13g., ucnp. n gon. — Mocksa: M3gaTtensctso HOpaint, 2024, —
211 c¢. — (MpodeccmoHanbHoe obpasoBaHue). — ISBN 978-5-534-05702-7. —
TeKCT : a/1eKTpOHHbIn // ObpasoBaTtenbHas nnatgopma KOpant [caitT]. — URL:
https://urait.ru/bcode/538886

2. KanawHukos, H. T. ®dusmka: yyebHUMK WM MNPaKTUKyM ANA CPedHero
npogeccroHanbHoro obpasosaHms / H. M. KanawHukos, C. E. MypaBbeB. — 2-€

n3a., nepepab. n gon. — Mocksa: M3patenscteo HOpaunt, 2024. — 496 c. —
(MpodheccnoHanbHoe ob6pa3oBaHne). — ISBN 978-5-534-16205-9. — TekKcT:
ANeKTPOHHbIA // Obpa3oBatenbHas nnatopma HOpant [caitT]. — URL:

https://urait.ru/bcode/542247
3.2.3. VIHTepHeT-pecypcbl

1 EpnHasd Konnekuunn UM(POBbIX  00pa3oBaTeNlbHbIX  PECcypCoB
[GnekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickasn  aneKkTpoHHad  WKona  [3AnekTpoHHbIn  pecypc] URL:
https://resh.edu.ru/

3. VIHhoypok [AnekTpoHHbIN pecypc] URL.: https://infourok.ru/

4. Pewy EID [OnekTpoHHbIn pecypc] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPOJ1b 1 OLUEHKA PE3YJIbTATOB OCBOEHNA YYEBEHOIO
NMPEOMETA

KOHTpONb 1 OlUeHKa pe3ynbTaTOB OCBOEHMSt yuyebHOro npeamMeTa

PacKpbLIBAKOTCA  Uepe3  AUCLIMMN/IMHAPHbLIE  Pe3ynbTaThl, HamnpaBfeHHble  Ha

(hopMUpoBaHMe O06LUMX M NPOGECCUOHANbHBLIX KOMMETEHUMIA MO pasgenam W

TemaM COZIePXKaHUs yuebHOro MaTepuana.

Obuwasa /
npodeccMoHanbHas
KOMMNeTeHyna
OK 01. Bbibupatb criocobsl

peLleHns 3aaau
NPOogeccrMoHanbHOM
AEeATeNbHOCTM
MPUMEHUTENBHO K PasiMyHbIM
KOHTEKCTaM

OK 02. icnonb3osatb
COBpeMeHHbIe CpefcTBa
noucka, aHan3a u
NHTepnpeTaumm
MHopMaumu, 1
MNH(OPMALMOHHbIE
TEXHO/I0rMM 4715 BbINO/THEHNA
3aaay NPoeccnoHabHoM
LeaTeNnbHOCTH

Pasgen / Tema

BepneHwne
Pasgen 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 3.4,
Tema 3.5

Pasgen 4, Tema 4.2

Pasgen 1, Tema 1.2, Tema
13

Pasgen 3, Tema 3.1, Tema
3.2, Tema 3.3, Tema 3.4

Pasgen 4, Tema 4.2

Pasgen 5, Tema 5.1
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Twunbl OUEHOYHbIX

MEPONPUATKUIA

YCTHbIiA onpoc

TecTupoBaHue

YCTHbI onpoc

TecTnpoBaHue

YCTHbI onpoc

PU3NYECKUIA OUKTAHT
lNpeacTaBneHne  pesynbLTaToB
nabopaTopHbIX paboT
KoHTposnbHas paboTa

YCTHbI onpoc
lNpeacTaBneHve  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIA onpoc

PUN3NYECKUIA OUKTAHT
MNpenctasneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc

PU3NYECKUIA OUKTAHT

TecTmpoBaHue

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
lNpencTaBneHne pesynbLTaToB
nabopaTtopHbIX paboT
KoHTposibHas paboTa
KoHTponbHas paboTa

lNpeacTaBneHe  pesynbTaToB
NnabopaTopHbIX paboT
MpeactaeneHne  pesynbTaToB

nabopaTopHbIX paboT
KoHTponbHas paboTa



OK 03. NnaHuposatb n
peann30oBbIBaTb COOGCTBEHHOE
npodeccnoHasibHoe u
NMYHOCTHOE pPa3BUTUe,
npeanpPUHUMATENbCKYHO
[eATeNlbHOCTb B
npoeccnoHanbHoM cepe,
1CNO/b30BaTh 3HaHWS MO
NpaBoBOI U (IMHAHCOBOM
rPamoTHOCTU B Pa3/INyHbIX
YKM3HEHHbIX CUTYaLNAX
OK 04. OthheKTNBHO
B3aMMOAENCTBOBATb U
paboTaTb B KOJINIEKTMBE U
KOMaHAe

OK 05. OcyuectBnsaTb
YCTHYIO 1 NMUCbMEHHYIO
KOMMYHUWKaLWIO Ha
rocyAapCTBEHHOM A13blKe
Poccuiickoin depepauny ¢
YUYETOM 0COBEHHOCTEN
COLMaIbHOro M Ky/bTYPHOTO
KOHTEKCTa

Pasgen 6, Tema 6.1
Pasgen 2, Tema 2.2, Tema
2.3

Pasgen 3, Tema 3.2

[MoBTOpeHMe Kypca (U3MKK
OCHOBHOW LLUKO/IbI
Pasgen 1, Tema 1.3

Pasgen 2, Tema 2.1, Tema
2.3

Pasgen 3, Tema 3.1, Tema

3.2, Tema 3.4, Tema 3.5

Pasgen 4, Tema 4.2

Pasgen 5, Tema 5.1, Tema
5.2

Pasgen 7, Tema 7.2

Pasgen 1, Tema 1.1, Tewma
12, Tema 1.3
Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3
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KoHTposnbHas paboTa
lNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHasi paboTa

YCTHbIA onpoc
MpeacTaBneHne  pes3ynbTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTa

BX0/HOW KOHTPO/b

YCTHbI onpoc

PU3NYECKNIA ANKTAHT
TecTnpoBaHue

YCTHbIA onpoc

PU3NYECKUIA AUKTAHT
lNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue
lNpencTaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTa
KoHTponbHas paboTa
MMpencTaBneHne  pesynbTaToB
NnabopaTopHbIX paboT

YCTHbI onpoc
MMpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc

PU3NYECKUIA ANKTAHT
MMpencTaBneHve  pesynbLTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc

PU3NYECKUIA AUKTAHT

YCTHbI onpoc

PU3NYECKUIA AUKTAHT
KoHTponbHas paboTa
MNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT



OK 07. CopelicTBOBaTh
COXPaHEHWNIO OKPY>KatoLLei
Cpefbl, pecypcocoepexkeHuto,
NPUMEHSATL 3HaHUA 06
M3MEHEHWN KMMaTa,
NPUHLMMBI 6EPEXINBOIO
MPOV3BOACTBA, 3((EKTUBHO
[eCcTBOBATh B Ype3BblvaiiHbIX
CUTyaumsx

MK 1.1. MNMpoBoanTb
cOOpOoYHbIe onepaummn nepes
CBapKOiA C MCNOMb30BaHMEM
KOHCTPYKTOPCKOM,
NPON3BOLCTBEHHO-
TEXHO/IOMMYECKON 1
HOPMaTMBHO AOKYMEHTaLUN

Pasgen 3, Tema
3.4, Tema 3.5

3.1,

Pasgen 4, Tema
4.2

4.1,

Pasgen 5, Tema
5.2, Tema 53

5.1,

Pasgen 6, Tema
6.2

6.1,

Pasgen 7, Tema
7.2

7.1,

Pasgen 2, Tema 2.2

Pasgen 3, Tema 3.3

Pasgen 5, Tema 5.2

Pasgen 6, Tema 6.2

BBepgeHue
Pasgen 3, Tema 3.2,
Tema 3.3, Tema 3.5

Pasgen 4, Tema 4.2
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Tema

Tema

Tema

Tema

Tema

YCTHbI onpoc

PU3NYECKNIA AUKTAHT
KoHTposibHas paboTa
lNpeacTaBneHve  pesynbLTaToB
nabopaTopHbIX paboT
KoHTposbHas paboTa

YCTHBIIA onpoc

PU3NYECKNIA ANKTAHT
MpencraBneHne  pe3ynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
KoHTposibHas paboTa

YCTHbIN onpoc
MMpeactaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc
PU3NYECKNIA ANKTAHT
KoHTponbHas paboTa

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbI onpoc
lNpenctasneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTposbHas paboTa

YCTHbIN onpoc

KoHTposibHas paboTa
MpeacTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbI onpoc

YCTHbI onpoc
lNpeacTaBneHve  pesynbTaToB
nabopaTopHbIX pabor,
0(hopM/IEHME YEPTEXKEN U CXEM
NnpnubopoB 1 yCTaHOBOK
YCTHbIn onpoc

lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX pabor,
noaroToBKka  NpuMGopoB U

YCTaHOBOK 415 NabopaTopHbIX
paboT



MK 2.1. NpoBsepATb
paboToCnoCOBHOCTb U
MCNPaBHOCTb CBapPOYHOro
060pyaoBaHUs A5 PyHHOM
[lyrOBOV CBapKu (Hamnnaeka,
peska) nnasawmmcs
MOKPbITbIM 3/1EKTPOLOM

BBegeHue
Pasgen 3, Tema 3.2,
Tema 3.3, Tema 3.5

Pasgen 4, Tema 4.2
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YCTHbIA onpoc

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT, cbopka
YCTaHOBOK N5 N1abopaTopHbIX
paboT

YCTHbIIA onpoc
MMpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT, cbopka
YCTaHOBOK 41151 1abopaTopHbIX
paboT, BbINO/HEHWE  MWHU-
MPOEKTOB MO  CO34aHUto
3/1EMEHTOB NabopaTopHOro
060pyaoBaHNS:
MEeTa/ININYECKNX KNeMm,
MPOBOJIOYHbIX Pe3nCTopoB,
COeMHUTESIbHbIX NMPOBOLOB
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