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1. OBWAA XAPAKTEPUCTUKA PABEOYEWN NMPOITPAMMbI
YUYEBEHOIO NPEAMETA

1.1. MecTo  y4yebGHOro npeametra B CTPYKTYype  OCHOBHOIA
npodeccuoHanbHoOM obpaszoBaTeNlbHOMN NMPorpaMmmb|

YuebHblli  npeameT  «Pusmka»  SBNSETCA  0053aTeNlbHOM  YacTbiO
06LL1e06pa3oBaTe/bHOW MOArOTOBKM OCHOBHOI MpoeccnoHabHOM
06pasoBaTe/ibHOM MporpaMMbl - MPOrpaMmMbl NOArOTOBKM CMELManUCTOB CPeaHEro
3BeHa No cneumanbHoctM  13.02.13  3Jkcnniyataums M 06CNYy>KMBaHWe
3NIEKTPUYECKOI0 U 3/M1EKTPOMEXaHMYECKOro 060pyAoBaHnsa (Mo oTpacnsm).

1.2. Llenn n nnaHnpyemble pe3ynibTaTbl OCBOEHUSA Yy4eOHOro npegmera

1.2.1 Llenn ocBoeHUA y4ebHOro npegmeTta

CofiepXkaHve nporpammbl yyebHOro npegmeTta «®Pu3nka» Harpae/ieHO Ha
[OCTVKEHWE CreayroLWwmx Lenen:

- (hopMupoBaHMe y 06YyYaroLNXCA YBEPEHHOCTU B LLEHHOCTM 06pa3oBaHus,
3HAYMMOCTU  (PU3NYECKMX 3HaHWIA [N COBPEMEHHOI0  KBaMPULMPOBAHHOIO
creyuanncTa nNpy OCyLLECTBEHNN ero NPoMecCnoHaIbHON AesTeNbHOCTH;

- (hopmmpoBaHMe eCTECTBEHHO-HAYUYHON rPaMOTHOCTY;

- OBfageHWe  CNeuMMOUYECKOm  CUCTEMON  (PU3MYECKUX  MOHATUNA,
TEPMUHONOTNEA U CUMBOJTNKOW;

- OCBOEHVEe OCHOBHbIX (DU3MYECKNX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEN;

- OBNafleHne OCHOBHbIMWM METOAAaMM Hay4yHOro MO3HaHWA MNPUPOAbI,
NCMosb3yeMbIMN B (PU3NKe (HabntofeHWe, onucaHue, WU3MepeHue, BblABUXKEHME
rmnoTes, NpPoBefAeHNe SKCMePUMEHTA);

- OBNafleHne yMeHnAMK 0bpabaTtbiBaTb AaHHbIE 3KCMEPUMEHTA, 0OBACHATb
MOJlyYeHHble pe3y/bTaTtbl, YCTaHaB/MBATb 3aBUCUMMOCTU MeXay (U3NYECKUMU
Be/IMYMHAMW B HabMO4aeMOM ABNEHUK, [enaTb BblBOAbI;

- (hopmmpoBaHMe YMeHMSI pellaTb (IM3MYecKue 3agayvm pasHbIX YPOBHEN
C/TIOXHOCTW,

- pasBuTME  MO3HaBaTe/lbHbIX  WMHTEPECOB,  WHTE/NEKTYa/lbHbIX U
TBOPYECKMX CMOCOOGHOCTEN B npoLecce NPUOGpPeTeHns 3HaHUI C UCMO/b30BaHNEM
Pa3IMYHbIX WCTOYHWKOB MH(OPMaUMM UM COBPEMEHHBLIX WH(OPMAaLMOHHbIX
TEXHONOIUIA; YMEHUIA (DOPMYNIMPOBaTb 1 060CHOBbLIBATL COBCTBEHHYHO MO3MLMIO MO
OTHOLLUEHMIO K (PU3NYECKO NHPopMaLmK, MoTyvaeMomr M3 pasHbIX NCTOYHWKOB;

- BOCMUTaHWe YyBCTBa rOpA0CTY 3a POCCUMCKYIO (PU3NYECKYHO HayKy.



1.2.2 MnaHnpyemble pe3ynbTaTbl 0CBOEHNSA Y4ebHOro npegmeTa
Oco060e 3HayeHWe y4YebHbI npegMeT UMEET Npy POPMUPOBAHNN U Pa3BUTUM OOLLMX 1 NPOGECCUOHANTbHBIX KOMMETEHLNI,
a TaKXKe COOTBETCTBYHOLLMX UM pe3ynbTaTtaM 00y4veHuns cornacHo ®IroC COO.

MnaHupyemble pesynbTaTbl 06yuyeHUs

Komnetenunn (OK, MK)

OK 01. Bbi6upath
Crnocobbl pelleHns 3adad
NpogecCMOHaIbHOM
AEeATENbHOCTM

NPUMEHUTENBHO K

pas/IMYHbIM KOHTEKCTaM

Obwne
NNP14 - oco3HaHMe /NNYHOrO BKNaja B
MOCTPOEHNE YCTONYMBOr0 6yayLuero,
P23 - TroTOBHOCTb K Tpyady, OCO3HaHue
LIEHHOCTW MacTepcTBa, TPyAonooue,
J1P24 - roTOBHOCTb K aKTUBHOW AeATENbHOCTY

TEXHOOMMYECKON 7 coumanbHoM
Hanpas/IEHHOCTH, CMocoBbHOCTb
VNHULMMPOBATb, M1aHNpPOBaTb 7
CaMOCTOATE/IbHO BbIMOSTHATb Takyto
[eATeNbHOCTb,

NIP25 - wHTEpeCc K pasnnyHbIM  Ccepam

NPOothecCMOHaNbHOW  AeATeNbHOCTU, YMEeHWe
CoBepLllaTb 0CO3HaHHbIA BblbOp OyayLlel
npodgeccun 1 peann3oBbiBaTb COBCTBEHHbIE
YKM3HEHHbIE NNaHbI,

NIP26 - TOTOBHOCTb M CMOCOGHOCTL K
06pa3oBaHM0 U CamMo0bpa3oBaHMIO  Ha
MPOTSHXKEHWMN BCEM YKU3HW,

JIP34 - 0cCO3HaHWe LEHHOCTU Hay4HOM
[eATeNIbHOCTN, TOTOBHOCTb  OCYLLUECTBAATH
MPOEKTHYHO n 1ccnefoBaTebCKyto

[eATeNbHOCTb MHAVBUAYANLHO W B Fpynne,

OvcunnnuHapHble

MP61 - chopMMpPOBaHHOCTL NPEACTABMEHWUI O POIN U MeCTe (PU3NKK U
aCTPOHOMMM B COBPEMEHHOM  HAy4yHOW  KapTMHe  Mupa, O
CUCTeMOObOpasytoLeli ponn (M3MKN B PasBUTUN ECTECTBEHHBIX Hayk,
TEXHUKW 1 COBPEMEHHbIX TEXHONOMNIA, O BK1aZE POCCUMACKMX 1 3apyBeXKHbIX
YUYeHbIX-PU3NKOB B Pa3BUTME HayKW; MOHMMaHMe (PU3NYECKON CYLLHOCTU
Hab/1t0aeMbIX SAB/IEHUIA MUKPOMMPA, MakpoMmUpa 1 Merammpa; noHVMaHue
PO aCTPOHOMUM B NPAKTUYECKOIN AeATeNIbHOCTU YeNOBEKa U JasibHelLLIeM
Hay4HO-TEXHUYECKOM PasBUTUW, POSIN (PU3UKKN B (hOPMMPOBAHNM KPYro3opa
N (DYHKLUNOHaNBbHOW TpamMOTHOCTM YesioBeKa N8 pelleHnst npakTUyYecKnX
3ajau;

MP62 - chopMMpPOBaHHOCTb YMEHWUIA pacrno3HaBaTb (PU3NYECKME SBNEHWS
(npovecchbl) U 06BACHATL UX HA OCHOBE M3YUYeHHbIX 3aKOHOB: PaBHOMEPHOE
N paBHOYCKOPEHHOE MPAMOIMHENHOE [ABMXKEHME, CBOOOAHOE MadeHue Ten,
[BVDKEHME M0 OKPY)XXHOCTW, MHEPLMSA, B3aUMOAENCTBIME Tes, KonebaTte/ibHoe
[BVDKEHMe, pe30HaHC, BOMIHOBOE [BWKeHWe; auddysns, 6poyHOBCKOe
[BVWKEHWE, CTPOEHME XMUAKOCTEA N TBEPAbIX TeN, U3MeHeHe obbema Tes
npyM HarpeBaHUM (OXNa@XKAEHUW), TennOBOe paBHOBECWE, WCMapeHue,
KOHZeHcauua, NnasneHne, Kpuctanmsaums, KuneHue, BNaxKHOCTb BO34yXa,
CBSA3b CPeAHEeN KMHETUYECKON 3Hepruv TennoBOro ABVXKEHWA MOSEKYn C
abCoMOTHOM  TeMnepaTypoil, MOBbILLEHWE [JaBNeHUs rasa npu  ero
HarpeBaHWM B 3aKpPbITOM COCYyfe, CBA3b MeXAy napameTpaMu COCTOAHWSA
rasa B W30Mpoueccax; 3M1eKTpusauma Ten, B3aUMOAENCTBME 3apsfjoB,
HarpeeaHve MpPOBOAHMKA C TOKOM, B3aMMOJENCTBME  MarHWUTOB,



MP1 - camocToATeNIbHO (POpPMYnMpoBaTL U
aKTyanm3uposatb Mpobremy, paccMaTpuBaTh
€e BCeCTOPOHHe,

MP2 -  ycTaHaB/MBaTb  CYLUECTBEHHbIN
NMPU3HaK WM OCHOBAHWA [N15 CpaBHeHWUS,
Knaccumkauum 1 0606LLeHNs,

MP3 - onpegenstb Uenn [esaTeNbHOCTH,
3afaBaTb MapameTpbl W  KpUTepum UX
LOCTVKEHWS,
MP4 -  BbiBNATbL  3aKOHOMEPHOCTU U
npoTMBOpEeUns B paccMaTprBaeMbIX
ABNEHUSX,

MP6 - pa3BuBaTb KpeaTMBHOE MbILLEHNE NpK
PeLLEHNN YKN3HEHHBIX NPO6eM,

MP10 - dopmMmmpoBaH/e Hay4yHOro TuUMa
MbILLNIEHUA, BnageHune Hay4HOW
TEPMUHOMOIMEN, KIHOYEBLIMA MOHATUAMU U
MeToZamu,

MP12 - BbIABNATL MPUYNHHO-CNELCTBEHHbIE
CBA3M U aKTya/m3vpoBaTh 3adady, BblABUraTb
rMNoTe3y ee peLUeHns, HaxoauTb aprymeHThbl
[N18 [OKa3aTenbCTBa CBOWX YTBEPXKAEHWA,
3a[jaBaTb MapameTpbl U KpUTEPUM peLLIeHNs,
MPW - aHannsmpoBaTtb NOSyYeHHble B XOAe

PelleHnss 3afaun pesy/bTaTbl, KPUTUYECKM
OLEHNBaThb X [0CTOBEPHOCTb,
MPOrHO3MPOBaTb  WM3MEHEHME B HOBbIX
YCNOBUSIX,

3NEeKTPOMarHUTHas UHAYKUMSA, AeACTBME MarHUTHOMO NOJA Ha NPOBOAHWK C
TOKOM W ABWKYLUMIACA 3apsf, 3NeKTPOMarHUTHble KonebaHWs u BOJHbI,
NPAMOSIMHENHOE PacnpOCTPaHEHWE CBETa, OTPaXeHwe, MNpeioMaeHune,
WHTepgepeHuus, Augpakums v nonspusaumus ceeTa, AUCMEPCUs CBETa;
(hOTO3NEKTPUYECKNIA  3(hPEeKT, CBETOBOE [aB/ieHWe, BO3HWKHOBEHMWE
NIMHEYaToro CrnekTpa atoma BOAOPOAA, eCTeCTBEHHAs W WMCKYCCTBEHHast
PafMOaKTUBHOCTb;

MP63 - BnageHMe OCHOBOMOMAratoWMMM (PU3NYECKMM MOHATUAMU U
BENIMUMHAMM, XapaKTepu3yHLWMMKN (Pr3nYeckne npoLecchbl (CBA3aHHbIMMU C
MeXaHWYeCKUM  [BVKEHWMEM, B3aMMOLEWCTBMEM Te/l, MexaHU4YeCKUMMU
KonebaHsiMM 1 BOSIHAMK; aTOMHO-MONEKYNAPHLIM CTPOEHUEM BeLLEeCTBa,
TENNOBbIMM  MpoLeccaMu;  3NEeKTPUYECKMM M MarHWTHbIM  MONAMM,
3NEKTPUYECKUM TOKOM, 3/1IEKTPOMArHUTHLIMU KOMebaHWsiMU U BOSIHAMU;
ONTUYECKUMWN SABNEHUSMU; KBAHTOBLIMW SBMIEHWSIMUA, CTPOEHMEM aToma U
aTOMHOrO §4pa, PagvoaKTMBHOCTLIO); BMafeHMe OCHOBOMO/MAratoLwMm
aCTPOHOMMYECKUMM  MOHATMAMKM,  MO3BOMAKOWMMM  XapaKTepu30BaTh
npouecchbl, MNPOMCXOAALMe Ha 3Be3fax, B 3BE3[4HbIX CUCTEMax, B
MEXTa/laKTUYeCKOW cpefie; ABWKeHWe HebGeCHbIX Ten, 3BONHOLMIO 3Be3s U
BceneHHoi;

MP64 - BnageHWe 3aKOHOMEPHOCTAMM, 3aKOHamMy U TeopusaMU (3aKOH
BcemupHoro taroteHus, |, Il n 11l 3aKoHbl HbIOTOHA, 3aKOH COXpaHeHUs
MEXaHWYECKON 3Hepruun, 3aKOH COXPAHEHWUs  UMMy/bCca, MPUHLMN

CYNeprnosuLyun CWMl, MPUHLIMM PABHOMPABHOCTU WHEPLMAIbHBIX CUCTEM
OTCYETa; MOMEKYNSPHO-KMHETUYECKYHO TEOPWIO CTPOEHWUS  BELLECTBa,
rasoBble 3aKOHbl, MEPBbIi 3aKOH TEPMOAMHAMMUKM; 3aKOH COXPaHEeHMs
3MEKTPUYECKOrO 3apsifa, 3aKoH KynoHa, 3akoH OMa Ans yyacTka Lenw,
3akOH Oma ANnsi MOMHOW 3M1eKTPUYECKOW Lenu, 3akoH [koyns - JleHua,
3aKOH 3/1EKTPOMArHUTHOW MHAYKUMMW, 3aKOH COXPaHEHUs SHepruu, 3akoH
MPAMOJIMHEHOTO PAcNpPOCTPaHEHUs! CBETA, 3aKOH OTPAKEHWS CBETA, 3aKOH



MP15 - paspabatbiBaTb MMaH peLLeHns
Npo6ieMbl C YY4eTOM aHaIM3a MMEHOLLMXCA
MaTepuasibHbIX 1 HemaTepuanbHbIX PeCYPCOoB,
MP16 - ocyWwecTB/ATb LeneHanpaBieHHbIR

MOMCK TMepeHOCa CPeactB M Crnocobos
[eiCTBMNA B NPOECCUOHANBHYIO Cpesy,
MP17 - ymeTb MNepeHOCUTb 3HaHWA B

Mo3HaBaTe/IbHY0 M NPaKTUYecKyto 061acTu
XKN3HEAeATeIbHOCTH,

MP39 - camoCTosiTeNlbHO COCTaB/ISATb M/1aH
peLleHns npobsieMbl C YYETOM MMELMXCA

PecypcoB, COOGCTBEHHbLIX BO3MOXHOCTEN W
npeanoYTeEHNU,

MP42 - penaTb  OCO3HaHHbIA  BblGOP,
aprymMeHTMpoBaThb ero, bpaTb

OTBETCTBEHHOCTb 3a peLLeHue,
MP46 - BnageTb HaBblkamy MO3HaBATE/IbHOM
petIeKCUN  Kak O0CO3HaHWS  COBEpLLaeMbIX
[ENCTBUA W MbIC/IMTE/bHBIX MPOLECCOB, WX
pe3y/bTaToB U OCHOBaHWA

MPesioM/IeHNss CBETa; 3aKOH COXPaHeHWs 3HEepruu, 3aKOH COXpaHeHus
MMMY/bCa, 3aKOH COXPaHEeHUsA 3/1IEKTPUYECKONO 3apafa, 3aKOH COXpaHeHus
MaccoBOro u4wucna, noctynartbl bopa, 3akOH pafMOoaKTVBHOIO pacrnaja);
YBEPEHHOE WCMO/b30BaHMe 3aKOHOB W 3aKOHOMEPHOCTEW NpWu aHanunse
(h13nYECKMX SBMIEHNIA 1 MPOLLECCOB;

[MP65 - yMeHVe yunTbIBaTb rpaHuLbl MPUMEHEHNA U3YUYEHHbIX (PU3NYECKUX
MOJeneii:  MaTepuasbHas TOYKa, MWHepuuanbHas CcuUcTeMa  OTCYeTa,
naeanbHbIA ras; MOAENM CTPOEHMSI rasoB, XXMAKOCTEW W TBepAablX Ten,
TOYEYHbI 3MEKTPUYECKUIA 3apsid, saepHas MofeNnb aToma, HYKIOHHas
MOA€eNb aTOMHOIO f4pa Npu peLLeHnn Grsnyeckmx 3atay;

MP67 - chopmMMPOBaHHOCTb YMEHUS peLlaTb PacyeTHble 3afayn C SBHO
3a[]aHHON  (PM3MYECKOW MOMENbI, WCMNOMb3ys (M3NYECKMEe 3aKOHbl W
MPVHUMNbLI; HA OCHOBE aHa/n3a YCnoBuA 3afayn BbIOVpaTb PU3NYECKYHo
MOZE/b, BbIAENATb (PU3NYECKNE BENIMYMHDBI 1 (hOPMY/Ibl, HEOOX0AUMbIE ANA
ee peLLeHns, NMPOBOAUTL pacyeTbl U OLUEHMBATL PeaslbHOCTb MOJTYYEHHOr0
3HaYeHNUs  (DM3NYECKOW BE/IMYMHBI, pellaTb KayecTBEHHble 3afauM,
BbICTpPamBas J/IOrMYECKM HEMpOTMBOPEUMBYIO LIEMOYKY pPacCy>XaeHun ¢
OrMOpPOi Ha N3y4YeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU U (IU3NYECKME AB/IEHNS;
P68 - chopMMPOBAHHOCTb YMEHUSA NPUMEHSATb MOMYYEHHbIE 3HAHWUA ANs
006bACHEHMA YCNOBUIA NPOTEKaHUA (PU3NYECKUX ABIEHWIA B NpUpoAe U ANs
NPUHATUS  NPaKTUYECKMX PeLleHWin B MOBCEAHEBHON XKU3HW AN
obecneyeHnsi 6e3onacHOCTV Npyu obpaLLeHMn ¢ 6bITOBbIMK Mpubdopamn 1
TEXHWUYECKMMU YCTPOMCTBAMM, COXPaHEHWS 340POBbSA U COOMIOAEHNS HOPM
9KO/OrMYECKOro  MOBefieHWs B OKpyXKalolleld  cpefe;  MOHMMaHue
Heo6X0AMMOCTU MPUMEHEHUS AOCTVMDKEHUA (DM3MKN N TEXHOMOTWIA  ANs
paunoHaIbHOro NPUPOAOMNOb30BaHNS;

MPyl - cthopMMPOBAHHOCTb MOHMMAHUA PO (IU3UKN B 3KOHOMUYECKOM,
TEXHOMOMMYECKON, COUMaIbHOM W 3TUYECKON cdepax AesTe/IbHOCTU
4esioBeKa; PO U MecTa (IU3NKWU B COBPEMEHHOW Hay4YHOWN KapTUHE MUPa;



pO/N aCTPOHOMUW B NPAKTUYECKOW LeATeNIbHOCTY YesioBeKa U fa/ibHenLLem
Hay4HO-TEXHUYECKOM PasBUTUN,

MPy2 -  CchOpMUPOBAHHOCTb  CUCTEMbI  3HAHUA O  (DU3NYECKUX
3aKOHOMEPHOCTSAX,  3aKOHax, TeopusX, [EeWCTBYIOLMX Ha YPOBHAX
MUKpOMMPA, MakpoMupa W Meramupa, nNpefCTaB/eHWn O BCeobLLem
XapakTepe (M3NYECKMX 3aKOHOB; NPELACTaBEHNA O CTPYKTYpe MOCTPOEHNS
(h13mM4eckor Teopuwn, 4YTO MO3BOAUT OCO3HATH PO/b (PYyHAAMEHTANbHbIX
3aKOHOB M NPUHLMMOB B COBPEMEHHbIX NPeACTaBNEHNAX O MPUPOAE, NMOHATD
rpaHuLbl MPUMEHUMOCTU TeOpWiA, BO3MOXHOCTU WX MPUMEHEHUs [N
OMNMCaHUA eCTECTBEHHOHAYYHBIX AB/IEHWI 1 NPOLIECCOB;

MPy3 - cdopmMrpoBaHHOCTL YMEHUS pasfinyaTb YC0BUS MPUMEHUMOCTU
MoZenein (rn3nYeCcKMX TeN 1 NPOLLECCOB (ABMIEHNIN): MHepLMaibHas cuctTema
OTCYeTa, mMaTepuasibHas TOYKa, PaBHOYCKOPEHHOE [BWXKeHue, CBOOOAHOe
nageHve, abCcomoTHO ynpyrad fedopmauus, abCconMioTHO Ynpyroe u
abCOMTHO Heyrnpyroe CTO/IKHOBEHWSA, MOAE/EN rasa, XXMAKOCTU 1 TBEPLOro
(KpucTanmueckoro) Tena, UAeanbHOro rasa, TOYeyHbli 3apsj, 04HOPOAHOE
3N1eKTPUYECKOe Mofie, OLHOPOLHOE MarHUTHOe nofe, rapMOHUYecKume
KonebaHuns, MaTeMaTUYeCKNiA MasTHUK, UAEAIbHbIA MPY>KUHHbLIA MasTHUK,
rapMOHMYECKUE BOJHbI, UAearbHbliA KonebaTeNlbHbIA KOHTYP, TOHKas /INH3a;
MOJereii aToma, aTOMHOT0 4pa Y KBaHTOBOW MOJENW CBETa;

MPy4 - copmMMpOBaHHOCTbL YMEHUS 0OBACHATL 0COBEHHOCTM MPOTEKAHMWA
(PU3NYECKNX SABMIEHUIA: MEXaHWYECKOe [BWXKEHWe, TernioBoe [BVKeHUe
4aCTWL, BELUeCcTBa, TenjoBOE paBHOBECME, OPOYHOBCKOE [IBUXKEHME,
AUddy3na,  ucnapeHve, KuneHwe W KOHAEHCauus, nnaBfieHne W
KpucTa/in3aLus, Hanpas/ieHHOCTb Tersonepefayn, 3nekTpusaumm Ten,
9KBMMNOTEHLUMANILHOCTU  MOBEPXHOCTU  3apAXEHHOro  MPOBOAHMKA,
3N1eKTPOMar HUTHoOW VHAYKLNN, CaMOVHAYKLNK, 3aBMCUMOCTH
COMpPOTMBNEHNUA MNOMYMNPOBOAHMKOB “p-" M "M-TMMOB" OT TemnepaTypbl,
pe3oHaHca, WHTepdepeHUMn BOMH, AM(PakuuMK, AUcnepcun, MOSHOro



BHYTPEHHEr0  OTPaXKeHWs,  POTO3IMMEKT,  (PU3MYECKME  MPUHLMIbI
CMEKTPaNbHOro aHanmsa u paboTbl Nasepa, "anba-" 1 "6eTa-" pacnambl
Aep, ramma-usnyyeHue saep;

MPy5 - copmMMPOBaHHOCTb YMEHWUIA MPUMEHATb 3aKOHbI KNacCUYecKom
MEeXaHVKMW, MOMIEKYNAPHOW (DU3UKM 1 TEPMOAUHAMUKM, SNEKTPOANHAMUKMN,
KBAHTOBOM (OM3UKW AN aHaM3a WU OOBLSCHEHUS SBNEHUI MUKPOMMPA,
MakpoMupa W Meramupa, pasimyatb ycnosus (rpaHuubl, o06nactu)
NPUMEHUMOCTU  (DU3NYECKMX 3aKOHOB, MOHMMATb BCEOOLUMIA XapaKTep
(hyHAAMEHTa/IbHbIX 3aKOHOB (3aKOH COXPaHeHUsi MeXaHWUYeCKON 3Hepruu,
3aKOH COXPaHeHWst UMMy bCa, 3aKOH BCEMUPHOIO TArOTEHNS, NepPBbIil 3aKOH
TEPMOAMHAMMUKN, 3aKOH COXPaHeHWs 3MIEKTPUYECKOro 3apsja, 3akoH
COXpPaHEHUs 3HEPrMn) W OrpaHNUYeHHOCTb WCMO/b30BAHNA YaCTHbIX
3aKOHOB; aHaM3MpoBaTh (IM3MYECKMe MNPOLLECChl, UCMOMb3ys OCHOBHbIE
MOSIOXKEHNS, 3aKOHbI 1 3aKOHOMEPHOCTW: OTHOCUTENIbHOCTb MEXaHNUYeCKOro
[BWKEHUs,  (DOPMY/ibl  KMHEMATWKM  PaBHOYCKOPEHHOIO  [BUXKEHUS,
npeobpasoBaHus [annnes A4S CKOPOCTU W MEepeMeLLeHnsi, TpU 3akKoHa
HbloTOHa, MpYHUMN  OTHOCWUTENbHOCTM [anunies, 3aKOH BCEMUPHOrO
TATOTEHWS, 3aKOHbI COXPaHEHWS UMMNY/IbCa Y MEXaHNYECKON SHEPrK, CBS3b
paboThbl CU/Ibl C M3MEHEHNEM MEXaHWYECKOIN 3Hepruu, yCioBums paBHOBECUS
TBEPAOro Tena; CBA3b AaB/eHNs NAEalbHOr0 rasa co CPeAHe KMHeTUYECKOIA
3HEpruein TennoBOro ABVMXKEHUS W KOHLEHTpauuein ero Mosnekysn, CBs3b
TemnepaTypbl BELLECTBA CO CpeAHen KMHETUYECKON 3HEpPrven ero vactumu,
CBA3b [aB/eHWUA WAeabHOTO ra3a C KOHLEHTpauueli MONieKyn U ero
TemnepaTypoi, ypasHeHue MeHpeneesa-KnanelipoHa, nepBsbii  3aKOH
TEPMOAVMHAMUKK, 3aKOH COXPaHeHWs 3HEeprum B TEMJIOBbIX MpoLeccax;
3aKOH  COXpaHeHWs  3MeKTPUYeCcKOro  3apsaga,  3akoH  KynoHa,
MOTEHLUMAIbHOCTb 3/1EKTPOCTATUYECKOrO MOASA, MPUHLMM CYMneprno3uLmm
ANeKTPUYECKMX Monen, 3akoHa KynoHa; 3akoHbl Oma A/19 yyacTka uenu u
0N 3aMKHYTOW  3M1EKTPUYECKOWA Lenu, 3akoH J[hkoyns-JleHua, 3akoH
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3NeKTPOMAarHUTHOW MHAYKUMKW, NpaBuno JleHua, nocTynarbl creynansHoi
TEOPUN OTHOCUTENbHOCTUM JWHLUTENHA, YpaBHEHWe JiHLWITeHa ANS
(hoToathpekTa, nMepBblii M BTOpOM  noctynarel  bopa, NpUHLMN
HeonpegeneHHocTW [eii3eH6epra, 3aKOH COXpaHeHUs 3apsga, MacCoBOro
ymcna n 3Heprum B A4EPHbIX peakumsX, 3aKOH PaaroakTUBHOMO pacnaja;
MPy7 - CcOpPMUPOBAHHOCTL YMEHWI UCCNeAoBaTb W aHa/M3MpoBaTb
pa3HoobpasHble (3MYECKME SABMEHWUS W CBOWCTBA OOBEKTOB, MPOBOAUTH
CaMOCTOSATe/IbHbIE UCCNEA0BaHUA B peasibHbIX U 1abopaToOpPHbIX YCOBUSAX,
ynuTaTb W aHaIM3NPOBATb XapaKTEPUCTMKM MPUOOPOB W YCTPOMCTB,
0OBACHATL NPUHLMIMBI KX PaboTbl;

MPy8 - chopMUPOBaHHOCTb MNPEACTaBMEHWIA O MeTodax MnonyyeHus
HaYU4HbIX aCTPOHOMUYECKNX 3HAHWIA; BafjeHNne YMEHUAMU CaMOCTOATE/IbHO
(hopMynunpoBaTh LieNlb UCCNefoBaHus (NPOeKTa), BbiABUraTb rMMoTesbl Ha
OCHOBE 3HAHWS OCHOBOMO/AratoLWMX (PU3NYECKMX 3aKOHOMEPHOCTER 1
3aKOHOB, NPOBEPATL UX 3KCNEPUMEHTANIbHBIMI CPeACTBaMM; MNaHMPOBaTb U
NPOBOANUTL  (IM3NYECKME IKCMEPUMEHTbI, OMUCbIBATb W aHaIM3MPOBaTb
MOMTYYEHHYHO NPV BbINOIHEHUM 3KCMEPUMEHTA UH(OPMaLWMIO, OnpeaensTb
[OCTOBEPHOCTb MO/YYEHHOT 0 pe3y bTaTa;

MPy9 - chopMMPOBAHHOCTb YMEHUA pellaTb pacyeTHble 3afayv C SABHO
3a[laHHON W HesIBHO 3afaHHON (PU3NYECKON MOfenb: Ha OCHOBaHMM
aHaM3a  Ycnoeus  BbloMpaTb  (M3MYECKMe  MOLenn,  OTBevaroLiue
TpeboBaHWAM 3afayn, NPUMEHSATL (POPMY/Ibl, 3aKOHbI, 3aKOHOMEPHOCTU U
noctynatbl (PU3NYECKMX TEOPUA NPU WUCMO/b30BaHUN MaTemMaTUYeCKmX
METOZO0B peLleHns 3a4ay, NPOBOAUTL PacyeTbl HA OCHOBAHWUM VMEIOLLUXCS
[aHHbIX, aHaIM3MPOBaThb Pe3y/bTaTbl Y KOPPEKTUPOBATb METOAbI PeLLeHNs
C YYEeTOM MOJlyYeHHbIX pPe3yNibTaToB; pelaTb KayecTBEHHble 3ajauu,
TpebyloLime NPUMeHEHNS 3HAHWIA U3 pa3HbIX Pa3fenoB LUKObHOMO Kypca
(U3MKK, a TakkKe WHTerpayuMm 3HaHWA ©3  JApyrux nNpeameToB
€CTECTBEHHOHAY4YHOro  LUMKNa:  BbICTpamMBaTb  JIOTUYECKYHD  LIEMOYKY



OK 02. MWcnonb3oBatb
COBPEMeHHble  CpeAcTBa
rMowcKa, aHanm3a 7
WHTepnpeTauuu
VHhopmaLuu, 7
MH(OPMaLMOHHbIE
TexHonormm il
BbINO/IHEHWA 3aa4
NpoeccuoHanbLHOM
[eATeNIbHOCTH

JIP16 - 3CcTeTMyecKoe OTHOLUEeHWE K Mupy,
BK/IIOYas  3CTETMKY ObITa, Hay4yHOro W
TEXHWYECKOro TBOPYeCTBa, CropTa, Tpyda U
OO6LLIECTBEHHbIX OTHOLLUEHWNA,

P24 - rOTOBHOCTb K aKTUBHOW [eATeNbHOCTM

TEXHO/TIOMNYECKOWA " coupanbHoii
HarnpaBeHHOCTH, CMOCOBHOCTb
VHALMMPOBATD, MMaHNPoBaThb 7
CaMOCTOSITE/IbHO BbINO/HSATH TaKyto
AEeATeNbHOCTb,

M CMocoGHOCTbL K
Ha

NIP26 - TrOTOBHOCTL

006pa3oBaHMi0O X CamMo06pa30BaHNIo

MPOTSXXEHNMN BCEWA XKN3HW,

MP8 - cnocobHOCTb M TOTOBHOCTb K

CamMOoCTOATENIbHOMY MOUCKy MEeTO/0B

PeLLUeHNA NPaKTUYeCcKnX 3afad, NPUMeHeHUIo

Pas3NNYHbIX METOA0B MO3HAHWS,

MP10 - dopmupoBaHMe HayyHOro Tuna

MbILLISIEHUA, BageHve Hay4HOIA
1

pacCy>XeHnii C OMOpOiA Ha W3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTM MU
(PM3NYECKIME ABMEHNS;

MPyO - copMUMPOBAHHOCTL YMEHMWIA aHanM3MpoBaTb W OLEHMBATH
NocneacTBus ObITOBOW W MPOU3BOACTBEHHON AeATENIbHOCTU YeNoBeKa,
CBA3aHHOM C (PU3NYECKUMM npoueccamn, C MO3ULMIA  3KOMOTrMYECKOM
6e30nacHOCTMW; NpefCTaBNeHN O pauMOHa/IbHOM NPUPOLOMNO/b30BaHUN, a
TaKKe pasyMHOM MCMO/b30BaHUN AOCTVXKEHWUIA HayKU N TEXHOMOMMIA NS
[aNbHENLLIero passuTUs YenoBeYecKoro o6LLEeCTBa;

MPy13 - cthopMMPOBaHHOCTb MOTMBaLUMMK K OyayLLein npodeccnoHaibHO
[eATeIbHOCTU MO CMeunasbHOCTAM PU3MKO-TEXHUYECKOTO Npognns.

MNP65 - yMeHMe YyuuTbIBaTb rpaHuUbl MPUMEHEHUA  U3YYEHHbIX
(hM3NYECKNX MOAENe: MartepuanbHas TouKa, WHepumaibHas cucTema
0TCYeTa, MAaeaNbHbI ra3; MOAENN CTPOEHUS rasoB, XXNAKOCTEA 1 TBEPAbIX
Tes, TOUYEUHbI ANeKTPUYECKUIA 3apsf, aaepHas Mofesb atoMa, HyK/I0HHas
MOZe/Ib aTOMHOI0 f4pa npwv peLleHnn (ru3nyecknx 3apad;

MP67 - cdhopmMMpPoBaHHOCTb YMEHUSA pellaTb pacyeTHble 3afayn C SBHO
3a[laHHOM (PM3MYECKOW MOfENbI, WCMOMb3ys (U3NYECKME 3aKOHbl U
MPUHUMMbI; HA OCHOBE aHa/n3a YC/oBUA 3afaun BbIOUpaTh PU3NYECKYHO
MOZeNb, BblAeNATb (PU3NYECKME BEIMUMHbBI U (DOPMY/Ibl, HEOOXOAUMbIE 415
ee peLLeHuns, NPOBOANTL pacyeTbl U OLEHUBaTb PeaslbHOCTb MOTyYEHHOro
3Ha4YeHMA (PU3NYECKOA BEIMYMHBI, pelaTb KayeCTBEHHble 3ajayl,
BbICTpamBasi /IOTMYECKN HENPOTMBOPEUMBYIO LIEMOYKY PacCy>XAeHui C
OrMOpPOI Ha M3YYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (DU3NYECKME ABMIEHNS;
MP69 - cdopmMMpoBaHHOCTb COBGCTBEHHOW MO3ULUMN MO OTHOLUEHWUIO K
(hn3nyeckon MHpopMaLuu, Nonyyvaemoii 13 pasHbIX UCTOUHUKOB, YMEHWI
1CMOMb30BaTh LM(POBbIE TEXHONOTMW [ANS MOUCKA, CTPYKTYpUpPOBaHUS,
WHTepnpeTayMn U1 npeactaBfeHnst y4ebHOM KW Hay4HO-MONYNAPHOA
NHOpMaLMK; pa3BUTME YMEHWIA KPUTUYECKOro aHasm3a MosyvaeMoi
NH opMaLNK;



OK 03. lMnaHupoBaTb U
peasin3oBbIBaTh

CO6CTBEHHOE
NpPoeccnoHaibHoe 7
NMYHOCTHOE  pasBuTME,
NpeAnpUHUMATENbCKYHO
[eATeIbHOCTb B
npogeccroHabHOM
cthepe, 1CMo/b30BaThb

3HaHWA MO nNpaBOBOA U
(hb1MHAHCOBO rPaMOTHOCTM
B Pas/iNyHbIX YMU3HEHHbIX
CUTyaLmMax

TEPMUHONOIMEN, KHOYEBLIMW MOHATUAMU W
meToZamu,

MP21 - Bnagetb HaBblkamMy  MOMyYeHUs
MNH(OPMaLMN M3 UCTOYHUKOB PasHbIX TUMOB,
CaMOCTOATE/IbHO  OCYLLECTB/ATL  MOUCK,
aHa/n3, cMcTeMaTMsauMio U UHTEprpeTauuto
WH(OPMaLMN  pas3NyHbIX BUAOB M (hOpM
npeacTaBneHus,

MP38 - camOoCTOATENbHO OCYLLECTBMIAThL
no3HaBaTe/IbHyl0 [AeATe/IbHOCTb, BbIABMATH
npobnembl, CTaBuTb U  hOPMyNMPOBaTb
COOCTBEHHbIE 3afauyM B 06pa3oBaTeNbHON
[EeATeNIbHOCTU U YKMU3HEHHbIX CUTYyaLMsaX

JIP14 - o0CcO3HaHMe /fNYHOrO BKaja B
MOCTPOEHNME YCTOMUMBOrO GyAayLLEro,

JIP16 - 3cTeTU4yeckKoe OTHOLLUEHME K MUpY,
BK/IIOYasA  3CTeTMKY ObiTa, HayyHOro W
TEXHWYECKOro TBOPYeCTBa, CMopTa, Tpyda u
06LLIECTBEHHbIX OTHOLLIEHWIA,

JIP24 - rOTOBHOCTb K aKTUBHOW AeATENIbHOCTU

TEXHOM0rMYecKom n coumanbHoM
HanpaBs/IEHHOCTH, CNOCco6HOCTb
NHNLMMPOBAT, naHMpPoBaThb n
CaMOCTOAATE/IbHO BbIMO/HATb Takyto
LeATeNbHOCT,

JIP25 - uHTepec K pas3fMyHbIM Ccdepam

NPOgeCCMOHaNbHOM  AeATENbHOCTUN, YMEHMe
COBepLUaTb OCO3HaHHbIA BblIGOp OyayLLen
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MNPyl - cthopmMMPOBaHHOCTb NOHMMAaHUA PONU (PU3MKN B SKOHOMUYECKOM,
TEXHO/IOTMYECKOW, COLMa/IbHOM W 3TUYECKOM cepax [esATelbHOCTM
YerioBeKa; PO U MecTa (PU3NKN B COBPEMEHHON Hay4HOW KapTUHe MUpa;
pO/IY aCTPOHOMUM B NPAKTUYECKOW [eATeIbHOCTW YerloBeka 1 fasbHelLLem
Hay4HO-TEXHWYECKOM Pa3BUTUU;

MPy6 - cthopMMPOBAHHOCTL YMEHWUI MPUMEHATL OCHOBOMONAratoLLme
aCTPOHOMMWYECKME MOHATMSA, TEOPUM W 3aKOHbI 41 aHann3a 1 06bACHEHMSA
(h131YECKMX MPOLLECCOB NPOUCXOAALLMX Ha 3Be3aX, B 3BE3AHbIX CUCTEMAX,
B MEXra/lakTUYeCKON Cpefe; ABMXKEHWS HebeCHbIX Tefl, 3BOMOLUM 3Be3] 1
BceneHHoW;

MPyll - oBnageHWe pasnMyHbIMK crocobammn paboTbl C MHGOpPMaLmen
(hM3MYECKOTO  COfepXKaHWsi  C  WUCMO/Mb30BaHWEM  COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOMOTMIA, pa3BUTE YMEHWIA KPUTUYECKOTO aHam3a
1 OLLEHKW JOCTOBEPHOCTU MOy4aemMoi MHopmaLmm

MP61 - chopmMMPOBaHHOCTb MPELCTaB/eHUA O PoM U MecTe (DU3NKK U
acTpOHOMWM B COBPEMEHHOW  HAy4yHOW  KapTMHe  mMupa, O
CUCTEMOOOPA3YIOLLEA Pon (PU3MKN B PasBUTUM €CTECTBEHHbIX Hayk,
TEXHWKWN 1 COBPEMEHHbIX TEXHO/IOT Ui, 0 BK/aZe POCCUNCKIUX U 3apyBeXKHbIX
YUeHbIX-PU3NKOB B pa3BUTUE HayKW; MOHUMaHWE (U3UYECKON CYLLHOCTM
HabNto4aeMbIX ABIEHNIA MUKPOMMPA, MaKpoMupa 1 Meramupa; noHumaHme
PO/IN aCTPOHOMUU B MPaKTUYECKON [eATelbHOCTW YenoBeka 1 fanbHeiLem
Hay4HO-TEXHNYECKOM Pa3BUTUK, PONY (IU3MKW B (DOPMUPOBAHUI KPYro3opa
N (YHKUMOHa/IbHON TPamMOTHOCTM YesloBeKa ANA PeLleHns MpakTUYecKmx

3ajad;
MP64 - BnafjeHWe 3aKOHOMEPHOCTAMM, 3aKOHaMuM W TeopusiMn (3aKOH
BcemupHoro taroteHus, |, Il n 11l 3akoHbI HbHOTOHA, 3aKOH COXpaHeHWs
MEXaHWYECKON  3HEpruun, 3aKOH COXPaHeHWs WUMMyNbCa, MPUHLMN

cynepnosvgun  cun, nNpuHUMN paBHOMPaBHOCTU WHEPUWa/IbHbIX CUCTEM
OTCYeTa; MONEKYNAPHO-KMHETUYECKYIO TEOPUKO CTPOEHNA BELLECTBA,



npogeccMn 1 peasin3oBbiBaTb COOCTBEHHbIE
YXU3HEHHbIe MaHbl,

NIP26 - TrOTOBHOCTb W CMOCOGHOCTb K
obpa3oBaHMO 1 CcamMoobpas3’oBaHMIO  Ha
MPOTSXKEHWUM BCEM XKN3HW,

MP1 - camoCTOATeNIbHO (hopMynMpoBaThL U
aKTyanM3nposatb MpobnemMy, paccmarpuBaTtb
€e BCECTOPOHHE,

MP3 - onpefensatb Uenn  [AeATeNbHOCTH,
3aflaBaTb  NapamMeTpbl U KpUTEpPUU KX
LLOCTUXeHWs,

MP6 - pa3BuBaTb KpeaTMBHOE MblLLIeHNe Npu
PELLEHMMN XXMU3HEHHBIX MPo6/ieMm,
MP16 - ocywecTBNATb LeneHanpaBneHHbIN
MOMCK MepeHoca Cpeacts M Crnocobos
[eNCTBMA B NPOhecCUOHaIbHYIO Cpesy,
MP18 - ymeTb WHTerpuposaTb 3HaHWSA W3
pasHbIX NpeAMETHbIX 061acTen,
MP19 - Bblgsuratb HOBble nAewn, npegnararb
OpUrMHaNIbHbIE NOAXO0AbI U PeLLeHus,
MP37 -  OCYLLeCTBNATb no3nTnUBHOe
CTpaTermyeckoe MoBefeHVE B Pas/INYHbIX
CUTyauusx, NposiBNATb  TBOPYECTBO U
BOOOpPaKeHWE, ObITb MHULMATUBHBIM,
MP38 - caMOCTOATENbHO OCYLLECTBNATb
no3HaBaTe/lbHY0 [eATeNbHOCTb, BbIABMATL
npobnemMbl, CTaBUTb W (HOPMY/IMPOBATH
COOCTBEHHblE 3ajaynM B 06pa30BaTe/lbHOM
LeATeNIbHOCTU U XKU3HEHHBIX CUTYaLusX,
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rasoBble 3aKOHbl, MEPBbLIA 3aKOH TEPMOAMHAMWKM; 3aKOH COXPaHEeHWS
3NIEeKTPUYECKOro 3apsfa, 3akoH KynoHa, 3akoH Oma fns ydyactka Lenu,
3aKOH OMa [ns MOMHOW 3NMeKTPUYecKor Lenu, 3akoH J[hkoyns - JleHua,
38KOH 3/IeKTPOMAarHUTHOW WHAYKUMKW, 38KOH COXPaHeHWUs 3SHepruu, 3akoH
NPAMO/IMHENHOr0 PacnpoCTpaHeHNs CBETa, 3aKOH OTPaKEHWS CBETA, 3aKOH
MPesioMIEHNs CBETa; 3aKOH COXPaHEHWS 3HEpPruM, 3akOH COXpaHeHWs
MMMY/bCa, 3aKOH COXPaHEeHUs 3MEeKTPUYECKOro 3apsifa, 3aKOH COXpaHeHus
MaccoBOro 4ucna, noctynatbl bopa, 3aKOH pajuMoakTMBHOIO pacnaga);
YBEPEHHOE MCMO/b30BaHNe 3aKOHOB W 3aKOHOMEPHOCTEW Mpu aHanuse
(hr3MYeCKMX ABNEHUIA N NPOLLECCOB

MPyl - chopmMMpPOBaHHOCTb MOHUMAHWUSA PONU (DU3MKWM B 3KOHOMUYECKOIA,
TEXHONIOTMYECKOW, COUManbHOM W 3TUYECKOW Cdiepax [AesTeNlbHOCTU
4esioBEKa; PONIN U MecTa (PU3MKN B COBPEMEHHOW Hay4HOW KapTWHe MUpa;
PO/IN aCTPOHOMUW B MPAKTUYECKON AeATENbHOCTM YenoBeKa 1 AasbHelLem
Hay4HO-TEXHUYECKOM Pa3BUTUM



OK 04. 3OddekTmBHO
B3aMMO/ENCTBOBaTb n
paboTaTb B KO/MNEKTMBE U
KOMaHge

MP46 - BnafieTb HaBblKaM1 MO3HABATE/IbHOM
pediyIeKCMM  KakK OCO3HaHWA COBepLUaeMbIX
[ENCTBUIA U MbIC/IMTENbHBIX NPOLECCOB, WX
pe3y/ibTaToB U OCHOBaHW

P24 - roTOBHOCTb K aKTMBHOW AeATENIbHOCTY
TEXHOMOrNYECKOW n coLmanbHo
HanpaBNeHHOCTH, CNOCOBHOCTb
NHULMNPOBATD, nnaHMpoBaTb 7
CamMOCTOATE/IbHO BbINO/MHATL TaKyto
LLeATeNnbHOCTb,

NIP26 - roToBHOCTbL
06pa3oBaHNIO X CaMO06pa3oBaHIO
MPOTSXKEHWMN BCEIN YKU3HN,

NIP34 - 0cO3HaHMe LEHHOCTU  Hay4HOM
[eaTeNnbHOCT, TFOTOBHOCTb — OCYLLECTBNATb
MPOEKTHYIO n nccnefoBaTeNbCKyHo
LeaTeNbHOCTb MHAMBUAYaLHO U B Tpymnne,

M CMOCOOHOCTbL K
Ha

MP3 - onpefendts Uenn [eATeNIbHOCTH,
3aflaBaTb  NapameTpbl W KpUTEPUN  UX
LOCTUXKEHNSA,

MP5 - BHOCUTb KOPPEKTWBbLI B AeATENbHOCTb,

OLIeHMBaTb COOTBETCTBME PE3Y/NbTATOB LIENAM,

oLieHMBaTb pUCKu nocneacTeui

AeATenbHOCTY,

MP6 - pa3BMBaTb KpeaTUBHOE MbILLIEHWE NPU

PeLLeHN XMN3HEHHBIX MPobriem,

MP12 - BbISiBNATb NPUUYNHHO-CNEACTBEHHbIE

CBA3WN M aKTyannsnpoBsaTb 3ajady, BblABuratb

TMNoTesy ee peLUeHns, HaXxo4uUTb aprymeHTbl
14

MP62 - chopMMPOBaHHOCTb YMEHMWIA pacro3HaBaTb (DU3NYECKME ABMEHMUS
(npoueccbl) 1 06BACHATL UX HA OCHOBE U3YYeHHbIX 3aKOHOB: paBHOMEPHOE
I PaBHOYCKOPEHHOEe NPAMOJIMHEHOE ABMKEHME, CBOBOLHOE NajeHue Ten,
[BVDKEHME MO OKPY>XXHOCTW, UHEPLMSA, B3aMMO/ENCTBME TeN, KonebaTensHoe
ABWKEHWE, pPe30HaHC, BO/IHOBOE ABWXKEHWE, anddysmsi, 6poyHOBCKOe
[BVDKEHME, CTPOEHME XXNAKOCTEA 1 TBEpPAbIX TeN, U3MeHeHVe o6beMa Ten
npu HarpeeaHuu (OXNI&KAEHUW), TEMI0BOE paBHOBECUE, WCMAapeHue,
KOHAeHcal s, nnaeneHne, KPUCTaNIN3aLmns, KUNeHme, BNaXXHOCTb BO3AYyXa,
CBA3b CpefHeli KMHETUYECKOW 3HEeprum TEemnaoBOro ABVIKEHWS MONEKYN C
abCoOMOTHOW  TeMMNepaTypoil, MOBbILIEHWE [JaBNeHUs rasa npu  ero
HarpeBaHWM B 3aKpbITOM COCyAe, CBA3b MeXAy napameTpaMu COCTOSHMUSA
rasa B M30MpoLeccax; 3neKTpusaums Ten, B3auMOLelCcTBMe 3apsfos,
HarpesaHVe MPOBOAHMKA C TOKOM, B3aMMOMENCTBME  MarHuTOB,
3NEKTPOMArHUTHaA HAYKUMSA, LeiCTBME MarHATHOMO Mot Ha MPOBOAHWK C
TOKOM W [ABWXKYLUMIACA 3apsfd, 3MeKTPOMarHUTHble Kone6aHus 1 BOMHbI,
NPAMO/IMHENHOE pPacnpoCTpaHeHWe CBeTa, OTPaeHue, MNPeoM/IeHNe,
NHTepepeHUMsa, Audpakuna 1 nonapusauns ceeTta, AMCMEPCUSA CBETa,;
(hOTOINEKTPUYECKMIA  3(P(hEKT, CBETOBOE AaB/ieHWe, BO3HUKHOBEHME
NMHEeNYaToro crekTpa aToma BOAOPOAA, €CTECTBEHHAsi M MCKYCCTBEHHas
pPasnoaKTMBHOCT;

MP64 - BnageHWe 3aKOHOMEPHOCTAMMW, 3aKOHaMKU W TeopusMu  (3aKOH
BcemupHoro TaroteHusa, |, Il u 11l 3aKoHbl HbLIOTOHA, 3aKOH COXPaHEeHUs
MEXaHWYeCKO  3Heprum, 3aKOH COXPaHEHWA  UMMybCa, NPUHLMN
CynepnosnymMm cua, NPUHUUN PaBHOMPABHOCTM WHepLMaibHbIX CUCTEM



AN [JOKas3aTeNbCTBa CBOMX YTBEPXKAEHUMN,
3afjaBaTb NnapameTpbl U KpUTEpUM peLLeHus,
MP28 - BrafileTb pasnMyHbIMK  criocobamm
06LLEHNSA 1 B3aMMOJENCTBUS,

MP30 - pa3BepHyTO W /IOFMYHO WU3Nararb
CBOKO TOYKY 3peHWd C MCMosib30BaHNEM
A3bIKOBbIX CPEACTB,

MP31 - noHumMaTb W  UCMOML30BATb
npenmyLLecTsa KOMaHAHO n
NHANBUAYANIbHOW PaboThl,

MP33 - npuHMMaTb LEM  COBMECTHOW
[eaTenbHOCTH, OpraHn30BbIBaTb 7
KOOPAMHNPOBATb [encTBus no ee

AOCTVKEHUIO: COCTaBMsiTb MNMaH [AeNCTBUNA,
pacnpefenstb  PoAM  C  YY4eTOM  MHEHWI
Yy4aCTHMKOB obcyXaaTb pesynbTathl
COBMECTHOI paboThl,

MP36 - KoopAuvHMpOBaTb W  BbINOMHATL
paboTy B YCNOBUSAX PeasibHOro, BUPTYasilbHOIO
1 KOMBUHMPOBAHHOIO B3aMMOLENCTBNS,
MP35 - npuvHMMaTb MOTMBbI U aprymeHThbl
APYrUX Nofein npu aHanuse pesynbTaToB
[lesTeNIbHOCTH,

MP56 - npu3HaBaTb CBOe MNpPaBO W Npaso
APYruX Nofein Ha owmoKK,

MP57 - pa3BuBaTb CMOCOBHOCTb MOHUMATb
MUP C NO3uLUK APYroro YesnoBeka
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OTCYeTa; MOJNEKYNAPHO-KMHETUYECKYIO TeOopuit0  CTPOEHWUS  BeLLeCTBa,
rasoBble 3aKOHbI, MEPBbIi 3aKOH TEPMOAWMHAMWKM; 3aKOH COXpaHeHus
3NIEKTPUYECKOro 3apsga, 3akoH KynoHa, 3akoH Oma gns yyacTka Lenwu,
3akoH Oma Ans MOMHOWN 3M1eKTPUYECKON Lenn, 3akoH [pkoynsa - JleHua,
3aKOH 3/1IeKTPOMArHUTHON MHAYKUMW, 3aKOH COXPaHeHWsi 3Hepruu, 3akoH
MPSMO/IMHENHOr0 PacnpoCTPaHeHUs CBETA, 3aKOH OTPaXKEHWS CBeTa, 3aKOH
MPenoMNeHNs CBETa; 3aKOH COXPaHeHUs 3Heprumn, 3aKoH COXpaHeHus
MMMNY/bCa, 3aKOH COXPaHEHWS 3/IEKTPUYECKOr0 3apafa, 3aKOH COXPaHeHUs
MaccoBOro 4ucna, noctynarbl bopa, 3aKOH pafvoaKTUBHOINO pacnaja);
YBEPEHHOE MCMO/b30BaHNE 3aKOHOB M 3aKOHOMEPHOCTE Npu aHanuse
(hM3NYECKMX ABNEHWNIA 1 NPOLIECCOB;

MP66 - BnageHWe OCHOBHbLIMW  MeTOJaMWM  HAy4yHOro  MO3HaHuA,
MCNOMb3yeMbIMA B (IU3MKE: MPOBOANTL NPSMbIE U KOCBEHHbIE U3MEPEHWS
(PM3NYECKNX BE/IMYMH, BbIGMPas ONTUMAbHBLIA CMOCO6 W3MEpPeHUs 1
NCNOMb3yS W3BECTHble METOAbl OLEHKM MOrpeluHoCTell  M3MepeHUi,
NMPOBOAMTb  UCCMEeOBaHME  3aBUCUMOCTEN  (DU3UYECKMX BENYUH  C
MCNOMb30BaHWEM  MPAMbIX  U3MEPEHWUI,  OOBACHATb  MOYYEHHbIE
pe3ynbTaTbl, UCMONb3YS (DU3NYECKME TEOPUN, 3aKOHbI U NMOHATUSA, U AeNaThb
BbIBOAbI; CO6MO4aTh Mpasuna 6e30MacHOro Tpyda Mpu  NpoBefeHUM
nccnefoBaHWn B paMKax — y4yeOHOro  akcnepumeHTa W y4debHo-
nccnefoBaTeIbCKONM  [eATeNbHOCTM € UCMO/b30BaHWEM  LM(POBbIX
M3MEPUTENIbHBIX  YCTPOWCTB U 1abopaTopHOro  060pYyL0BaHNUS,;
ChOpMMPOBAHHOCTb MNPeACTaBNeHNA O MeTofax MONyYeHUs Hay4HbIX
aCTPOHOMMYECKUX 3HAHWIA;

MP610 - oBnageHve ymMeHWsMU paboTaTb B rPynne C BbIMOSHEHMEM
pas/IMyHbIX  COUManbHbIX  POMei, nnaHMpoBaTb  paboTy  rpynnbl,
paLMOHaNbHO pacnpefensTh AeATeNbHOCTb B HECTaHAAPTHLIX CUTyaLusX,
a[IeKBaTHO OLieHMBAaTb BK/af KaXKAOro 13 yYaCTHUKOB FpynMbl B peLleHune



OK 05. OcyulectBnaTtb
YCTHYHO U MUCbMEHHYIO
KOMMYHUKaLMo Ha
rocyaapCTBEHHOM  S3blKe
Poccuiickoin degepaumn ¢
yYeToM 0CO6eHHOCTEMN
coupanbHoro 7
KyNbTYPHOFO KOHTEKCTa

NIP8 - chopMMPOBaHHOCTb  POCCUIACKON
rPaKAaHCKOW WAEHTUYHOCTK, NaTPUOTM3MA,
YBOXEHNA K CBOEMY Hapogy, 4yBCTBa
OTBETCTBEHHOCTM nepes PoauHoR, ropgoctm
3a CBOM Kpail, CBOKO PoAuMHY, CBOW $i3blK U
KynbTYpY, npotusoe 7 HacTosLee
MHOrOHaLMOHaIbHOro Hapogda Poccuu,
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paccmaTpuBaemoii Npobemsl;

MPy9 - copMMPOBAHHOCTb YMEHWUSA peluaTb pacyeTHble 334aun C ABHO
3a[laHHOM U HesBHO 3aflaHHOW (hM3MYEeCKO MOJE/blO: Ha OCHOBaHWUU
aHanMsa ycroBus  BbloMpaTb  (U3MYECKMe  MOLeNM,  OTBevarLume
TpeboBaHWAM 3afayn, NPUMEHSATL POPMY/Ibl, 3aKOHbI, 3aKOHOMEPHOCTU U
nocTynaTbl (PU3NYECKUX TeOpWuiA MpWU WUCMOMb30BAHUN MaTemMaTUyYeCKnX
MeTOZO0B peLUeHNs 3afay, NMPOBOAUTL pacyeTbl HA OCHOBaHUMN UMEIOLLMXCS
[aHHbIX, aHaIM3MPOoBaThb Pe3y/bTaTbl U KOPPEKTUPOBATL METOAbI PeLLeHNs
C Y4YeTOM MOJlyYeHHbIX Pe3ynbTaToB; pellaTb KayeCTBeHHble 3ajau,
TpebytoLive NPUMEHEHNS 3HAHWI 13 pasHbIX pa3fenoB LUKOMbHOMO Kypca
(M3MKM, a Takke WHTErpauMn 3HaHW K3 Opyrux nNpeaMeToB
€CTECTBEHHOHAY4YHOro  UMKMa:  BbICTpaMBaTb  JIOTUYECKYHD  LieMNoYKy
Paccy>JeHuin C Ofopon Ha W3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W
(hM3nYecKre ABNEHUS;

MPyl12 - oBnageHWe opraHU3aLMOHHLIMK W NO3HABATE/IbHbIMU YMEHUAMM
CaMOCTOATE/IbHOr0 NPUOOPETEHNS HOBbIX 3HaHWI B MPOLIECCE BbIMOTHEHUS
MPOEKTHbIX W Yy4YebHO-UCCNe0BaTeNbCKUX PpaboT, yMeHUsAMU paboTatb B
rpynne ¢ BbIMNO/IHEHWEM Pa3NYHbBIX COUMaNbHLIX POMeid, MIaHMpPOBaTb
paboTy  rpynnbl, pauuvoOHa/IbHO  pacrpefendTb  [JeATeNbHOCTb B
HeCTaHAapTHbIX CUTyaumsX, afeKBaTHO OLEHMBATb BKMa4 KaXAoro w3
YYaCTHUKOB rpymbl B peLleHne paccmMaTpyBaemoin npobemsi;

MP63 - BfageHWe OCHOBOMO/MAraloWUMM  PUNYECKUMU MOHATUAMU 1
Be/IMYMHAMMU, XapaKTePU3YOLWMMU (U3NYECKKEe MPOLECChl (CBA3aHHbIMU C
MEXaHWYECKUM [ABVDKEHWMEM, B3aMMOAENCTBMEM Ten, MeXaHUYeCKUMU
KonebaHMsMW 1 BO/IHAMUW; aTOMHO-MOJIEKY/IIPHBIM CTPOEHWEM BELLLECTBA,
TENNOBbIMM  MPOLECCaMK;  3/IEKTPUYECKUM U MarHWTHbIM  MOJISIMNA,
3NIEKTPUYECKUM TOKOM, 3/1EKTPOMArHUTHbIMU KONebaHMAMWU 1 BOSIHaMMU,
ONTUYECKNMUN ABNEHUAMMW; KBAHTOBbIMU SB/IEHWAIMU, CTPOEHMEM aToma W
aTOMHOrO f4pa, PafMOaKTUBHOCTLIO); BMafeHMe OCHOBOMOAraLwMm



JIP33 - COBEpLUEHCTBOBaHME $S13bIKOBON U
yMTaTeNbCKOM  KyNbTYpbl KakK  CpeAcTBa
B3aVIMOAENCTBMSA MEXAY /I0AbMU U NO3HAHUS
Mupa,

MP28 - Bnafetb pasnnyHbIMK crnocobamu
06LLEHNS 1 B3aUMOAENCTBUS,

MP30 - pa3BepHYTO W JIOTMYHO uM3NaraTb
CBOIO TOYKY 3peHMA C WCMOoMb30BaHWEM
A3bIKOBbIX CPEACTB
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aCTPOHOMMYECKUMWN  MOHATUAMM,  NO3BONAIOWMMK  XapakKTepu3oBaTb
npoueccbl, MPOMCXOAdALuME Ha 3Be3faX, B 3Be3dHbIX cucTemax, B
MEXrafakTUYeCKON cpefe; ABVXEHWe HeGEeCHbIX Ten, 3BOJOLMIO 3Be3[ U
BceneHHol;

MP67 - copMMPOBAHHOCTb YMEHUA peLlaTb pacyeTHble 3adayvn C ABHO
3afaHHO  (DM3MYECKO MOAENbID, WCMONb3Ys (DU3NYECKME 3aKOHbI U
MPVHUWMbI; Ha OCHOBE aHa/M3a YC/IoBUSA 3afaun BbIOMpaTb (PU3NYECKYHO
MOZe/b, BbIAENATb (DM3NYECKMe BENNUYUHBI U hopMy/ibl, HE0OX0ANMble A1
€e peLleHus, NPOBOAUTL pacyeTbl U OLEeHMBATbL pPeaslbHOCTL NOYyYeHHOro
3HaYeHUs (DM3NYECKON BeNWYMHbI, pellaTb KayeCTBEHHble 3ajayl,
BbICTpamBas /IOrMYECKN HEMNPOTUBOPEUMBYIO LEMOYKY pacCy>XaeHuli ¢
OMopoi Ha N3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (IU3NYECKNE SBIEHNS;
MP610 - oBnafeHVe yMeHVsIMU paboTaTb B TPyMne C BbIMOSIHEHNEM
pasfIMyHbIX  COUManbHbIX  POMeit, MnaHupoBaTb  paboTy  rpynnbl,
paLMoHaNbHO pacnpefensts AeATeNbHOCTb B HeCTaHAapTHbIX CUTYaLuUaX,
aleKBaTHO OLIeHMBATb BK/1a4 KaKAOro U3 YYaCTHWKOB Fpymnbl B peLleHune
paccMaTprBaemoil Npobemsl;

MPy4 - chopMMpPOBaHHOCTb YMEHUA 0OBACHATH 0COOEHHOCTU MPOTEKAHNA
(PU3NYECKMX SABNEHWUIA: MeXaHWYeCKOe [BWXKEHWE, TernsnoBoe [ABUKEHMWe
4yaCcTUL, BeLlecTBa, Tern/joBOe paBHOBECWe, OPOYHOBCKOE [BUXXEHME,
ANdysnsa, ucnapeHve, KWUMeHWe U KOHAeHcaums, MnaBfeHue U
KpuCTanm3aumsa, HanpasfeHHOCTb Tenjonepefayu, 3neKTpusauun Ten,
3KBUMOTEHLUMA/ILHOCTM  MOBEPXHOCTW  3apsXKeHHOro  MPOBOAHMKA,
3N1eKTPOMarHUTHOIA NHAYKLMN, CaMOMHAYKLMN, 3aBMCUMOCTH
COMPOTMBNEHNA MONMYMNPOBOAHNKOB "p-" M "n-TMNOB" OT TemmnepaTypbl,
pe3oHaHca, WHTepdepeHUU BOMH, AMMPaKUMK, AWUCMEPCUM, MOMHOro
BHYTPEHHEro  OTpaxeHus,  oToapdekT,  Pu3nyeckne  NPUHLANDI
CMeKTpaibHOro aHanu3a v paboTbl nasepa, "anba-" K "6eTa-" pacnagbl
Aaep, raMma-usnyyeHue aaep;



OK 07. CopeiictBoBaTb
COXPaHeHuto
OKpY>KatoLLIeM cpefpl,
pecypcocoepexeHunto,
NMPUMEHATb  3HaHUA 06
N3MEHEHUN KnMMara,
MPUHLMMBLI - BepeXxxnnBoro
NMPOU3BOACTBA,
3PeKTMBHO AECTBOBATb
B upesBblyaliHbIX
CUTYyaUusx

JIP8 - cthopMMPOBaHHOCTb  POCCUIACKON
rPaXAaHCKOM WAEHTUYHOCTM, MNaTpUOTU3MA,
YBOXKEHMS K CBOEMy Hapogy, 4yBCTBa
OTBETCTBEHHOCTU nepef POAMHON, ropfocTu
3a CBOM Kpail, CBOK POAMHY, CBOW A3blK U
Ky/bTypYy, npoLusoe 7 HacTosLLee
MHOrOHaLMOHaIbHOro Hapoga Poccuu,

JIP16 - 3cTeTMyeckKoe OTHOLLUEeHWe K Mupy,
BK/lOYas  3CTETUKY ObITa, Hay4yHOro u
TEXHWYECKOro TBOPYECTBa, CMopTa, Tpyha u
00LLIECTBEHHBIX OTHOLLEHUIA,

P30 - yMeHue MPOrHO3MpoBaTh
HebnaronpusTHble 3KONOrnyecKme
nocneacTenst NpeanpuHUMaeMbIX [OEACTBUMN,
npegoTBpawaThb KX,

MP3 - onpefenatb Uenn [eaTeflbHOCTH,
3afaBaTb MapamMeTpbl W KpPUTEPUM  UX
LLOCTUXKEHNSA,

MP6 - pa3BuMBaTb KpeaTUBHOE MbILLIEHNE NPU
PELLEHNIN XM3HEHHBIX Npobem,

MPW - aHanu3nposaTb NONMYyYEHHbIE B XOAe
peLleHns 3agaun  pesynbTatbl, KPUTUYECKK
OLeHMBaTb NxX [LOCTOBEPHOCTb,
MPOrHoO3MpoBaTb  M3MEHEHMe B HOBbIX
YCNoBUsX,

MP17 - yMmeTb MepeHOCUTb 3HaHMA B
Mo3HaBaTe/lbHY0 U MPaKTUYecKyto 061acTu
XXU3HEOeATeNbHOCTH,
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MP61 - cdopMMpOBaHHOCTb MPeACTaBNeHUA O posM U MecTe (PU3NKN 1
acTPOHOMWM B COBPEMEHHOW  HayyHOW  KapTMHe  Mupa, O
CUCTeMOO6pasytoLeil ponn (M3MKM B PasBUTUM e€CTECTBEHHbIX Hayk,
TEXHWUKW 1 COBPEMEHHbIX TEXHO/OT M, 0 BKNaze POCCUNCKMX 1 3apyBeXHbIX
YUeHbIX-(M3MKOB B pa3BUTUE HayKW; MOHWMaHWe (U3UYECKON CYLLHOCTU
HabNofaeMbIX SBMIEHUI MUKPOMUMPA, MaKpoMMpa U Merammnpa; noHumaHue
PO aCTPOHOMUM B NPAKTUYECKON AeATeNIbHOCTY YenoBeKa 1 fJabHelwem
Hay4YHO-TEXHWYECKOM Pa3BUTUK, POSIN (IU3VKM B (DOPMMPOBAHUN KPYro3opa
N (PYHKLMOHANBbHOW rpaMOTHOCTM YefIOBEKA [/ PEeLUeHUs NPaKTUYeCKnX
3ajau;

MP64 - BnageHWe 3aKOHOMEPHOCTAMM, 3aKOHaMM W TeopuamK  (3aKOH
BCeEMMPHOro TaroteHus, I, Il n 1l 3aKoHbl HbIOTOHA, 3aKOH COXpaHeHWud
MEXaHWYeCKON 3Hepruu, 3aKkOH COXPaHeHWsi UMMy/bca,  MPUHLMN
Cynepnosnumm Cui, NPUHLUMN PaBHOMPaBHOCTY WHEPLUMASIbHbIX CUCTEM
OTCYeTa; MOJIEKYNAPHO-KMHETUYECKYIO TEOPUIO CTPOEHMsi  BeLLecTBa,
rasoBble 3aKOHbl, MNepBbli 3aKOH TEPMOAMHAMUKW; 3aKOH COXPaHeHUs
3NEKTPUYECKOro 3apafa, 3akoH KynoHa, 3akoH Oma fna y4yacTKa Lenwu,
3akoH OMa [1s MOJSIHON 3MeKTPUYECKON Lenu, 3akoH [pkoynsa - JleHua,
38KOH 3/1eKTPOMarHUTHON MHAYKUMW, 3aKOH COXPaHeHUs 3Hepruu, 3akoH
MPAMO/IMHENHOIO pacnpoCTpaHeHWs CBeTa, 3aKOH OTPaXKEHMUS CBETa, 3aKOH
MPenomMeHNs CBeTa;, 3aKOH COXPaHEeHWs 3Hepruu, 3aKOH COXpaHeHus
MMMyNbCa, 3aKOH COXPaHeHWs 3M1eKTPUYECKOrO 3apsaaa, 3aKOH COXpaHeHus
MaccoBOro 4mcna, noctynatbl bopa, 3akOH paAuvoakTUBHOIO pacnaja);
YBEPEHHOE WCMO/b30BaHME 3aKOHOB M 3aKOHOMEPHOCTEN nNpu aHanuse
(hM3NYECKNX ABMIEHWIA 1 NPOLLECCOB;

MP65 - yMeHue yumnTbiBaTh rpaHULbl MPUMEHEHNSA N3YYEHHBIX (PU3NYECKNX
MOJenei: MaTepuanbHas  TOYKa, WHepuManbHas cuCTeMa  OTcyeTa,
naeabHbIA Ta3; MOLE/N CTPOEHUA rasoB, XXWUAKOCTEW W TBepAbIX Ten,
TOYEYHbIA 3MEKTPUYECKNA 3apad, SAepHas MOofeNlb aTtoMa, HYKJ/I0HHas



NnK 1.1 BbINONHATH
onepaumu no
TEXHNYECKOMY

06CNyXXnBaHMIo n

PEMOHTY JNEKTPUYHECKOIO

MP18 - yMmeTb WHTErpuposaTb 3HaHUA W3
pasHbIX NPeaMETHbIX 06nacTe,

MP38 - camMOCTOATENbHO  OCYLLECTBNATb
Mo3HaBaTeNlbHY0  [eATe/IbHOCTb,  BbIAB/ATH
npobnembl, CTaBUTb W  (HOPMY/IMPOBATH
COOGCTBEHHbIE 3afjaun B 006pa3oBaTe/IbHOW
[eaTeNlbHOCTU U YKU3HEHHbIX CUTYaLMaX

JIP23 - TOTOBHOCTb K TPYyAY, OCO3HaHue
LIEHHOCTW MacTepcTBa, TPyLo/tobue,
P24 - rOTOBHOCTb K aKTMBHOIA 1€STENbHOCTU

TEXHOM0rMYeCcKow 7 coumanbHoM
HarnpaB/IeHHOCTH, CMOCO6HOCTb
VNHULMMPOBATb, NNaHMpoBaTb 7

19

MOZe/lb aTOMHOI0 A4pa Npy peLleHny PU3NYEecKnX 3agad;

MP68 - cdhopmMmnpoBaHHOCTb YMEHMSA MPUMEHATb MOMYYEHHbIE 3HAHWUA ANS
06BbACHEHNSA YCNOBUI NPOTEKaHMS (IM3UYECKNX SBNIEHWUIA B NPUPOAe U ANs
MPUHATUA  NPaKTUYECKUX pPelleHnidi B MOBCEAHEBHOW >KU3HM  Ans
obecrieyeHns 6e3o0nacHOCTM Npu obpalleHn ¢ ObITOBLIMU Mpudopammn n
TEXHUYECKUMM YCTPONCTBaMK, COXPaHEHMS 3L0POBbS U COBMOAEHNS HOPM
9KOMIOrMYECKOro  MOBEAEHUS B OKPYXXaloLWen  cpefe;  MOHUMaHWe
HeobX0AMMOCTU MPUMEHEHWNA OOCTUXKEHWUIA (UMK U TEXHONOTUIA ANs
paLMOHa/IbHOro NPUPOAOMNO0/b30BaHMS;

MPy2 -  chOPMMPOBAHHOCTb  CWUCTEMbI  3HaHUA O  (IM3UYECKUX
3aKOHOMEPHOCTSX, 3aKOHax, TeopusX, [AeNCTBYIOWMX Ha  YPOBHSX
MWUKpPOMUpa, MakpoMupa W Meramupa, MNpeLCcTaBneHnn O BCeobLLeM
XapakTepe (hM3NYECKNX 3aKOHOB; MPeCTaB/IEHNA O CTPYKTYpe NOCTPOEHUS
(hM3nYeckor Teopuun, 4YTO MO3BOMIUT OCO3HATb POSb (DYHAAMEHTA/IbHbLIX
3aKOHOB 1 NPUHLMMNOB B COBPEMEHHbIX MPeACTaBNEeHUAX O NPUPOAE, NOHATb
rpaHnLbl NPUMEHUMOCTM TEOPWIA, BO3MOXHOCTU WX MPUMEHEHUs anA
ONMcaHMA eCTeCTBEHHOHAYYHbIX ABNEHWIA 1 NPOLIECCOB;

MPyO - cthopmMMpPOBaHHOCTb YMEHWUIA aHann3MpoBaTb W OLEHMBATb
MoCnesicTBMA ObITOBOM W MPOU3BOLCTBEHHOW [eATENIbHOCTU Yes0BeKa,
CBA3aHHOM C (DM3MYECKUMM MpoLeccamu, C MO3ULUIA  3KOMOTMYECKOW
6e30MacHOCTY; MpPeACcTaB/ieHNn 0 paLoHa/IbHOM NPUPOLOMNO/b30BaHUN, a
TakXKe pa3yMHOM MCMONb30BaHUM LOCTVXKEHWUIA HayKW W TEXHOMOrWIA AN1s
JaUIbHelLLEero pasBuTMA Ye/l0BEYECKOro 06LLECTBa;

MP63 - BfafeHMe OCHOBOMOMAraWMMA  (UNYECKUMM TMOHATUAMU U
Be/IMYMHAMU, XapaKTepusyroLwWwmnMmn (rnsnyeckme npoLeccs! (CBA3aHHbIMU C
MEXaHNYeCKUM  [BVKEHWEM, B3aUMOLENCTBMEM Tenl, MeXaHUYeCK1MM
KonebaHnsMN 1 BONHaMW; aTOMHO-MOMEKY/ISIPHBIM CTPOEHNEM BELLECTBa,
TEMMOBbIMA  MPOLECCaMM;  3NEKTPUYECKUM M MarHWTHbIM  MONAMM,
3NEKTPUYECKM TOKOM, 3/IEKTPOMArHUTHLIMU KO/Me6aHNAMU U BONHAMU;



N 3NEKTPOMEXaHNYECKOIO CaMOCTOATENIbHO

06opyaoBaHnA

BbINONHATb TaKyto
[eATe/IbHOCTb,

JIP25 - wuHTepec K pas3MYHbIM  Cepam
MPOMECCUOHA/ILHON  [eATeNbHOCTH,  YMEHNe
CoBepLUaTb OCO3HaHHbIM BbIOOp  OyAayLel
npogeccMn 1 peann3oBbiBaTb COOCTBEHHbIE
YXW3HEHHbIE MMaHsbl,

NIP34 - o0cO3HaHWE LEHHOCTU Hay4HOW
[eATenbHOCTM, TOTOBHOCTb — OCYLLECTB/IATH
MPOEKTHYIO 7 nccnefoBaTenbCKyo
[eaTeNnbHOCTb MHAMBUAYA/IbHO W B Tpynne,
MP3 - onpefenatb Uenn  [eATeNbHOCTH,
3afaBatb MapaMeTpbl W KpuTepun  UX
LOCTUXKEHNS,

MP8 - cnocobHOCTb ¥ TOTOBHOCTb K
CamMOoCTOATENIbHOMY Moucky MeToZ0B
peLleHns NPakTUYeckux 3afdad, NpUMEHEeHNo
Pa3NNYHbIX METOL0B MO3HaHWA,

MP16 - oOCYyLEeCTBNATb LefeHanpaB/ieHHbIN
MOMCK rMepeHoca CPeacTB M CNOco6oB
AEVCTBNA B NPOhECCMOHANBHYHO Cpesy,

MP36 - KoOpAWHMPOBaTb W  BbIMNOMHATbL
paboTy B YCNOBUAX peaslbHOr0, BUPTYasIbHOr0
N KOMOUHMPOBaHHOIO B3aUMOLENCTBUS,
MP37 - OCYLLUECTBNATL ~ MO3UTUBHOE
CTpaTermyeckoe moBeAeHNe B  Pa3INYHbIX
cuTyaumsx,  NposBNATL  TBOPYECTBO WU
BOOOpaXKeHWe, ObITb MHULMATUBHBIM,
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ONTUYECKUMU ABNEHUAMMW; KBAHTOBbIMW AIBNIEHUAMW, CTPOEHVWEM aToMma U
aTOMHOTO A4pa, PagMOaKTUBHOCTBLIO); BNajeHne OCHOBOMOMaratoLmMm
ACTPOHOMUYECKMMW  MOHATMAMKM,  MO3BONAIOWMMU  XapaKTepu3oBaTb
MpoLecChl, MPOUCXOfALLME Ha 3Be3fax, B 3Be3f4HbIX CUCTeMax, B
MEXranakTU4YecKou cpefe; ABVXKEHWe HebGeCHbIX Ten, 3BOMHOLMIO 3Be3[ U
BceneHHol;

MP66 - BrafeHWe OCHOBHbIMM  METOAMWM  Hay4YHOro  MO3HaHWs,
1CMNOMb3yeMbIMA B (PU3NKE: NPOBOAWTL MPAMble U KOCBEHHblE N3MEepPeHNs
(hM3NYECKNX BENNYMH, BbIOMPas OMTUMAasbHBIA CrOCO6 W3MEpPeHUs 1
NCMOMb3YS W3BECTHble METOAbl OLEHKM MOrpeliHocTell  U3MepeHuiA,
MPOBOAUTL  WUCCNEAOBaHME  3aBUCUMOCTEA  (PU3UYECKUX BENNYMH  C
MCMONb30BaHMEM  MPAMbIX  U3MEPeHU,  OOBACHATL  MOJYyYeHHble
pesynbTaTbl, UCNOMb3Ys (PU3NYECKMNE TEOPUM, 3aKOHbI U NOHATUSA, U feNnaTb
BbIBOAbI; CO6MtOAATL Npaswia 6e30macHOro TpyAa Mpu  NPOBEAEHWM
nccnefoBaHUA B paMKax — yyebHOro  3KCrMepuMMeHTa W yyebHo-
UCCNefoBaTeNlbCKOW  [eATENIbHOCTM € WCMOMb30BaHMEM  LMPOBbLIX
N3MEPUTENbHBIX  YCTPOWCTB M N1abopaTopHOro  060pyL0BaHWUS;
COpMMPOBAHHOCTL MPeACTaBNeHUA O MeToZaxX MOMyYeHUs HayUHbIX
aCTPOHOMUYECKMX 3HAHWIA;



NnK 12 [MpoBoANTbL
ANarHoCTUKy 7
NCNbITaHWS
3NEeKTPUYECKOr 0 7
3N1eKTPOMEXAHNYECKOT 0
060pyaoBaHuS.

MP39 - camocTOoATENbHO COCTaBNATL MnaH
pelleHns npobseMbl C YYETOM UMEHOLLMXCH
PecypcoB, COOGCTBEHHbIX BO3MOXHOCTEN W
NpeanoYTeHNI

JIP23 - TOTOBHOCTb K TpyAy, OCO3HaHue
LIEHHOCTM MacTepcTBa, TPyA000ue,

JIP24 - rOTOBHOCTb K aKTUBHOIN AeATENbHOCTM

TEXHO/TOTNYECKOW 7 coumanbHoM
HanpasneHHOCTH, CNOCOBHOCTb
VHULMMPOBATb, NNaHNPOBaTb n
CaMOCTOSATENbHO BbINOMHATb Takyto
AeATeNnbHOCTb,

JIP26 — TrOTOBHOCTb W CMOCOBHOCTb K

00pa3oBaHM0O M Camo0o6pas’oBaHWIO  Ha
MPOTSHXKEHUW BCEW XUN3HMU,

MP1 - camoCToATeNbHO (POPMYNMpoBaTb U
aKTyanm3mposaTb Npob6nemMy, paccMmaTpuBaTb
ee BCECTOPOHHE,

MP2 -  ycTaHaBMBaTb  CYLLECTBEHHbIN
Mpu3HaK WM OCHOBaHMS [N CPaBHeHUs,

Knaccupukaumm n 0606LeHns,

MP4 - BbIABNATb  3aKOHOMEPHOCTU U
NnpoTMBOpeYms B paccmaTtpuBaeMbIX
ABNEHNAX,

MP5 - BHOCWTb KOPPEKTUBbLI B AeATENBHOCTb,
OLIeHMBaTbL COOTBETCTBUE Pe3y/bTaToB LIENAM,
OLeHMBaTb PUCKM nocneLCcTBUI
feATenbHoOCTH,
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MP63 - BnageHvWe OCHOBOMOMAralWUMM (PU3NYECKUMU MOHATUAMMK U
BE/IMYMHAMMW, XapaKTEPUIYHOLLMMN PU3NYECKMe NMPOLLECChl (CBA3AHHBIMU C
MEXaHUYECKNM  [IBUDKEHMEM, B3aUMOLENCTBMEM Tes, MeXaHUYecKUMu
KonebaHMsMW 1 BO/IHAMMW; aTOMHO-MOJIEKYNAPHBIM CTPOEHMEM BeLLEeCTBa,
TennoBbIMX  MpoLUeccamu;  3NEKTPUYECKUM UM MarHUTHbIM  MONAMW,
3NEKTPUYECKMM TOKOM, 3/IEKTPOMArHUTHBLIMU KOMeGaHs MM U BOJTHAMU;
ONTUYECKUMUN ABNEHUAMUN; KBAHTOBbLIMU ABNIEHUAMM, CTPOEHMEM aTtoma U
aTOMHOro Afpa, pPaguoaKTMBHOCTBLIO); B/aZieHNE OCHOBOMO/ArakLLMm
ACTPOHOMUYECKMMW  MOHATUAMMK,  MO3BONAIOLWMMKN  XapaKTepu3oBaTb
mpouecchbl, npoucxopsline Ha 3Be3gax, B 3Be3fHbIX CUCTeMax, B
MEXra/laKTUYeCKOW cpefie; ABUKeHUe HeOGeCHbIX Tesl, 3BOMIOLMIO 3BEe3[, U
BceneHHoi;

MP64 - BnafeHWe 3aKOHOMEPHOCTSAMW, 3aKOHamMyM M TeopusaMM (3aKOH
BcemupHoro taroteHus, I, Il n 1l 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUA
MEXaHWYeCKOW 3Heprun, 3aKOH COXPaHeHWs  UMMynbca, NPUHLMN
Cynepnosnuun cun, NPUHLMN PaBHOMPABHOCTU WHEPLMANIbHLIX CUCTEM
OTCYeTa; MOJIEeKYNAPHO-KMHETUYECKYIO TEOpulo CTPOEHWUA BeLLecTBa,
rasoBble 3aKOHbl, MepBbIi 3aKOH TepPMOAMHAMMUKW; 3aKOH COXpaHeHus
3NIEKTPUYECKOro 3apsaga, 3akoH KysnoHa, 3akoH Oma fns ydacTka Lenw,
3akoH Oma [ns MOSIHOM 3MeKTPUYECKOW Lenu, 3akoH [pkoyna - JleHua,
3aKOH 3/1IeKTPOMArHUTHOM MHAYKLUMKW, 3aKOH COXPaHEHUsi SHEprun, 3aKoH
MPSIMO/IMHEHOr0 PacrpoCTpaHeHWs CBeTa, 3aKOH OTPaXKEHWS CBETa, 3aKOH
NMPesioM/IEHNA CBETa; 3aKOH COXPaHEHWA 3Hepruun, 3akoH COXpaHeHus
NMMysbCa, 3aKOH COXPaHEHUA 3NEeKTPUYECKOTO 3apsafa, 3aKOH COXpaHeHUs
MaccoBOro u4ucna, noctynatbl bopa, 3aKOH paguoakTMBHOrO pacnaga);



MP8 - cnocobHOCTb W TOTOBHOCTb K
CamMOCTOATENIbHOMY MoUCKY MeToZ0B
peLleHns NpakTUyeckux 3afad, NpuMeHeHuIo
pa3/IMYHbIX METOLOB MO3HaHNS,

MP10 - dopmupoBaHMe HayyHOro Tmna
MbILLIEHNA, BnageHue Hay4HO
TEPMUHONOTMEN, K/OYEBBIMK MOHATUAMU U
meTozamu,

MP12 - BbIABNATL MPUYMHHO-CNEACTBEHHbIE
CBA3W N aKTyann3npoBsaTh 3afady, BblaBuUrarb
rMNoTe3y ee peLleHus, Haxo4uUTb apryMeHThbl
N1 foKasaTe/lbCTBa CBOMX YTBEPXAEHWUN,
3a[jaBaTb NapaMeTpbl U KPUTEPUN PELLIEHUS,
MP13 - aHanM3MpoBaTb MONYYEHHbIe B X04e
pelleHna 3agayn pe3ynbTatbl, KPUTUYECKU
OLleHMBaTb NX [IOCTOBEPHOCTb,
MPOrHO3MPOBaTb  W3MEHEHMe B HOBbIX
yCnoBusXx,

MP15 - paspabaTbiBaTb M/1aH peLleHns
npo6/ieMbl C Y4Y4eTOM aHaIn3a WMEHOLLMXCH
maTepuasibHbIX Y HeMaTepuabHbIX Pecypcos,
MP19 - BblgBuratb HOBble naeu, npegnararb
OpPUTHa/bHbIE MOAXO0/AbI U peLLeHus,

MP39 - camMocToATeNlbHO COCTaBNATL MJiaH
peLleHns npobneMbl C YYETOM WMEHOLLMXCSH
PECcypcoB, COOGCTBEHHBLIX BO3MOXHOCTEWA 1
npeanoYTEHNI
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YBEPEHHOE UCMO/b30BaHME 3aKOHOB M 3aKOHOMEPHOCTeW Mpu aHainse
(PM3NYECKUX SBNEHWNIA U NMPOLIECCOB;

MP66 - BNageHWe OCHOBHbLIMW  METOAaMW  HAy4yHOro  MO3HaHWS,
MCNOMb3yeMbIMU B (PU3NKE: MPOBOAUTL MPAMbIE N KOCBEHHbIE N3MEPeHMS
(hU3NYECKUX BEIMYMH, BbIOMPas ONTUMa/bHBIA CNOCO6 W3MEPeHUs W
MCNOMb3yA W3BECTHble METOAbl OLEHKM MOrPeLlHOCTel  U3MepeHuia,
MpoOBOAMTL  WUCCNefoBaHME  3aBUCUMOCTEN  (PU3NYECKMX BENNYMH  C
MCNONMb30BaHMEM  MNPAMbIX ~ U3MEPEHWI,  OOBACHATb  MOJyYeHHble
pe3ynbTaThbl, UICMOMb3YA (PU3NYECKME TEOPUU, 38KOHbI U MOHATUSA, U AenaTb
BbIBOAbI; COOMOAaTL Mpasuia 6e30MacHOro Tpyga Mpu  NPOBefeHWUn
NCCnefoBaHWA B paMKax Yy4yebHOro  aKcnepuMeHTa W yyebHoO-
nccnefoBaTeNilbCKOM  AeATeNbHOCTM  C  MUCMOMb30BaHWEM  LMQPOBbIX
N3MEPUTENIbHLIX  YCTPOCTB M labopaToOpHOro  060pyLoBaHUS;
ChopMMPOBAHHOCTb MPEACTaB/IEHNA O MeTodax MoMyYeHUs HayuHbIX
aCTPOHOMUYECKMX 3HAHWIA;

MP67 - chopMMPOBaHHOCTb YMEHUA peLlaTb pacyeTHble 3a4ayn C SBHO
33flaHHOM (PU3MYECKOM MOLENbO, WCMONb3ys (IU3NYECKME 3aKOHbI 1
MPUHUMMNbI; HA OCHOBE aHa/n3a YC/oBUA 3afayn BbIOMpaTb PU3NYECKYHO
MOZeSb, BbIAENATb (IU3NYECKNE BEIMUNHBI U (DOPMY/ibl, HEOOXOAUMbIE A1
ee peLleHuns, NPOBOANTL pacyeTbl N OLEHMBATL PeaslbHOCTb MOJlyYeHHOro
3HaYeHMs (PM3MYECKOW BE/IMYMHBI, pellaTb KayeCTBEHHble 3afayu,
BbICTpamBasi /IOrMYECKM HEMPOTUBOPEUMBYIO LIEMOYKY PacCyXeHuin ¢
0MopoK Ha U3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (IU3NYECKIME ABNEHUS;

MP68 - cthopMMPOBAHHOCTb YMEHUSI NMPUMEHSATb MOMYYEHHbIE 3HAHWUA NS
0OBACHEHNS YCNOBUIA NPOTEKAHUA (DU3NYECKMX AB/IEHWIA B NPUPOLE U NS
MNPUHATAA  NPaKTUYECKUX PELUEHNA B  MOBCEAHEBHOW KM3HWM  ANS
obecneyeHns 6e30MacHOCTU Mpu 06paLleHMn ¢ 6bITOBLIMU MpubopaMmn u
TEXHUYECKUMM YCTPOCTBaMU, COXPaHEHUS 3L0POBbSA U COBMOAEHNS HOPM
9KOMOrMYeCKOro MOBefieHNs B OKpYXXalolleln  cpefe;  NOHMMaHue
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HeoOX0AMMOCTM MNPUMEHEHUSI AOCTVDKEHUA (M3MKM U TEXHONOTMIA ANs
paLMOHaNbLHOr0 NPUPOAOMNO/b30BaHNS;

MPy2 -  CchOPMUPOBAHHOCTb  CUCTEMbI 3HaHUA O  (PU3UYECKUX
38KOHOMEPHOCTAX, 3aKOHaX, TeopusX, [JeWCTBYIOLIMX Ha  YPOBHAX
MWUKPOMMPA, Makpomupa W Meramupa, MpPeaCcTaBeHnidi 0  BCeobLyem
XapakTepe (PM3nYeCKMX 3aKOHOB; NPeACTaB/EHNn O CTPYKTYpe NOCTPOEHNS
(hM3MYECKO TeopuW, YTO MO3BOSIUT OCO3HATb POSb (DyHAAMEHTabHbIX
3aKOHOB W MPVHLMMOB B COBPEMEHHbIX MPEACTaBNEHUAX O MPUPOAE, MOHATb
rpaHnLbl NPUMEHUMOCTN TEOPWIA, BO3MOXHOCTM WX MNPUMEHEHUS AN
OnNM1caHns ecTeCTBEHHOHAYYHbIX ABMEHNIA 1 NPOLIECCOB;

MPy5 - CcHhOPMUPOBAHHOCTb YMEHWIA MPUMEHSATb 3aKOHbI KNacCUYeCKOM
MEeXaHWNKW, MONEKYNAPHON (PU3MKN N TEPMOLNHAMUKI, 3NEKTPOAUHAMUKN,
KBaHTOBOM (DU3NKM [NA aHanm3a U OOBACHEHUA SBMEHUA MUKPOMMPA,
MakpoMupa W Meramupa, pasnuyatb YcnoBus (rpaHuupbl, 06nacTu)
NMPUMEHUMOCTU  (IU3NYECKMX 3aKOHOB, MOHMMAaTb BCEOOLUMIA XapakTep
(hyHAAMEHTa/IbHbIX 3aKOHOB (3aKOH COXPaHEHWS MEXaHWYECKOW 3Hepruu,
3aKOH COXpaHeHWs UMMY/bCa, 3aKOH BCEMUPHOIO TATOTEHNS, NEPBbIli 3aKOH
TEPMOAMHAMMWKK, 3aKOH COXPaHEeHUs 3MeKTPUYECKOrO 3apsfa, 3akoH
COXPaHEHUs 3HEPrMn) U  OrpaHUYeHHOCTb MCMONb30BaHMS  YaCTHbIX
3aKOHOB; aHaNM3MpoBaTb (PU3NYECKME MPOLLECCHl, MCMOMb3Ys OCHOBHbIE
MONOXEHWS, 3aKOHbI M 3aKOHOMEPHOCTW: OTHOCUTENIbHOCTb MEXaHNYEeCKOro
OBVDKEHNS,  (hOPMy/ibl  KMHEMATMKN  PaBHOYCKOPEHHOIrO  [ABMXKEHWS,
npeobpasoBaHus [anunes [N CKOPOCTM U MNepemeLLeHns, TpU 3akoHa
HblOTOHa, MNPWHUMN  OTHOCKMTENbHOCTM [anunes, 3aKOH BCEMUPHOrO
TAFOTEHUS, 3aKOHbI COXPaHEHWS UMMYbCca Y MEXaHUYECKO 3HEPrnm, CBS3b
paboThbl CUMbI C U3MEHEHMNEM MEXaHWYECKON 3HEPriK, YCI0BUA paBHOBECHS
TBEPLOro TeNa; CBA3b AaB/eHNs UAeabHOr0 rasa co CpefHein KMHeTUYecKom
9HEeprveil TenoBOro [ABMKEHUS WU KOHLEHTpauuein ero Mosekys, CBSi3b
TeMnepaTypbl BeLeCcTBa CO CPeAHeli KUHETUYECKO 3Hepruein ero yactul,
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CBA3b [aB/IEHWS WNAEa/IbHOrO rasa C KOHLEHTpauuelr MOSieKyll U ero
Temnepatypon, YypaBHeHue MeHgeneeBa-KnaneipoHa, MepBblil  3aKOH
TEPMOAMHAMUKK, 3aKOH COXPaHEHWUS 3Heprum B TEMJIOBbIX Mpoueccax;
3aKOH  COXpaHeHWs  3MeKTPUYecKoro  3apsfa, 3akoH  KyroHa,
MOTEHLMAIbHOCTb 3/IEKTPOCTATUYECKOrO MO/, NMPUHLMN Cynepnosvuuum
ANeKTPUYECKMX Nosnei, 3akoHa KynoHa; 3akoHbl OMa Ans yyacTka uenu u
A9 3aMKHYTON  3/1EKTPUYECKOM LenKn, 3akoH J[hkoyns-fleHua, 3akoH
3NEKTPOMarHUTHOM MHAYKUMK, Npasuio JleHua, nocTynatbl crnewmansHON
TeOpUM OTHOCWUTENBbHOCTU  SWHLUTENHA, YpaBHeHWe JWHLITeNHa A1
(hoToatpthekTa, MEPBbIA M BTOpOM  MocTynatbl Bopa, npuHUMN
HeonpefeneHHocTn [eli3eHbepra, 3aKOH COXpaHeHWs 3apsfa, MaccoBOro
yncna n 3Heprum B AAEPHbIX Peakumnax, 3aKOH pagnMoakTUBHOIO pacnaja;
MPy7 - cdopMnpoBaHHOE™ YMeHWIA uWCCneaoBaTb WM aHaIM3MPOBATb
pa3HooOpasHble (PU3NYECKME SABNEHWUS WM CBOMCTBA OOLEKTOB, MPOBOAWTHL
CaMOCTOATE/IbHble UCCMeL0BaHNA B peasibHbIX U 1a60PATOPHbLIX YCI0BUAX,
unMTaTb M aHaIM3MPOBaTb XapaKTepUCTMKU MPUOOPOB M YCTPOWACTB,
0OBACHATL NPUHLMMBI MX PaboTl;

MPy9 - chopmMMPOBAHHOCTb YMEHWNA pellaTb pacyeTHble 3afaynM C SBHO
33flaHHOA W HesBHO 3afaHHOW (hM3MYECKO MOMENbI: Ha OCHOBaHMK
aHaM3a yc/oBust  BblOMpaTb  (PU3MYECKME  MOJAenu,  OTBevaroLyme
TpeboBaHUAM 3afayn, NPUMEHATL (DOPMYJbl, 3aKOHbI, 3aKOHOMEPHOCTU U
nocTynatbl (YU3NYECKMX TeOopWuid MpW WCMOJb30BAHUN MaTeMaTUYECKMX
METOO0B peLleHVs 3a4ady, NPOBOAWTL pacyeTbl HA OCHOBaHUM UMEKOLLMXCA
[aHHbIX, aHa/IM3MPOBaTb Pe3y bTaTbl Y KOPPEKTMPOBaTb METOAbI PeLleHus
C YYeTOM TMO/yYeHHbIX Pe3ynbTaToB; peLlaTb KayeCTBEHHble 3aJauw,
TpebyloLme NPUMEHEHUA 3HaHUIA M3 pa3HbIX Pas3fenoB LUKOLHOro Kypca
(M3MKK, a TaKkKe WHTerpaumMnm 3HaHWA ©3  Opyrux npegMeToB
eCTeCTBEHHOHAY4YHOro  LMKMNA:  BbICTPaMBaTb  JIOTUYECKYHD  LIEMOYKY
pacCy)>XAeHnWin C OMopoi Ha W3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U



MK 13. OcyuwecTBnarb
OLieHKY
MPOU3BOACTBEHHO-
TEXHWYECKMX MOoKasaTenei
paboTbl 3NIEKTPUYECKOrO U
3/IeKTPOMEXaHNYECKOr0
obopynoBaHus

NIP23 - TroTOBHOCTb K TpyAy, OCO3HaHue
LIEHHOCTW MacTepCcTBa, TPyAono6ue,
J1P24 - rOTOBHOCTb K aKTUBHOW [eATE/IbHOCTU

TEXHOMOMMYECKOM 7 couMabHOM
Hanpas/IeHHOCTH, CrMOCOBHOCTb
NHULMMPOBAT, NnaHMpoBaTh 7
CaMOoCTOSATE/IbHO BbINO/HATb TaKyto
[eATeNbHOCTb,

NIP26 - roToBHOCTb M CMOCOGHOCTb K
obpazoBaHMO 1M CamMo0bpa3oBaHWKO  Ha
MPOTSXKEHWMN BCEIN YKU3HK,

MP42 - pgenaTb  OCO3HaHHbIA  BbIOGOP,
aprymeHT1poBaTb ero, 6patb

OTBETCTBEHHOCTb 3a pPELUEHnE

25

(hn3nyeckue ABNeHUS;

MPy12 - oBnafeHve opraHN3aLVNOHHBLIMWU W NO3HaBATE/IbHLIMU YMEHUAMN
CaMOCTOSATENIbHOr0 NPUOBPETEHNS HOBbIX 3HAHWI B MPOLLECCEe BbIMOIHEHNSA
MPOEKTHbIX U Y4YebHO-MCCMef0BaTEIbCKUX PaboT, YMeHVsMM paboTaTtb B
rpynne ¢ BbINOSHEHNEM Pa3/IMYHbIX COLMATIbHBIX POJeid, MiaHMPoBaTb
paboTy  rpynnbl, pausoHasbHO  pacnpefenatb  AedTeNbHOCTb B
HeCTaHZapTHbIX CUTyauuaX, afeKBaTHO OLEeHMBaTb BKMNaL Kaxaoro us
YYaCTHUKOB rpynnbl B PeLLeHNe paccMaTprBaemoii Npobemsl;

MP63 - BfafeHWe OCHOBOMOMATAOWMMM  (U3NYECKMM  MOHATUAMU U
BE/IMUYMHAMY, XapaKTepU3YHOLWMMN (PU3NYecKue npoLeccbl (CBA3aHHbIMK C
MEXaHUYECKUM  [BUXKEHVEM, B3aMMOLENCTBMEM Tefl, MeXaHWYeCKMMM
Kone6aHVs MM W BOSIHAMK; aTOMHO-MOJIEKY/IIPHbIM  CTPOEHMEM  BELLIECTBA,
TennoBbIMA  MpOLECCaMU;  3MIEKTPUYECKMM U MarHUTHbIM  MONAMM,
3NIEKTPUYECKUM TOKOM, 3/IeKTPOMarHUTHbIMW  KONeGaHMAMU 1 BOJIHAMMU,
ONTUYECKUMMN ABNEHVSAMM; KBAHTOBLIMW SIB/IEHUAMU, CTPOEHMEM aTtoma U
aTOMHOr0 A4pa, PafvoaKTVBHOCTLIO);  BflAfeHNe  OCHOBOMOJIaratoLLMMm
ACTPOHOMWYECKUMW  MOHATUAMM,  MO3BOMIAIOLLMMM  XapaKTepu3oBaTb
MPOLeCCbl, NPOUCXOZALME Ha 3Be3fjax, B 3Be3[HbIX CUCTEMAX, B
MEXrasiakTU4ecKo cpefie; [BVXEHWe HeGEeCHbIX Tes, 3BOMIOLMIO 3Be3s U
BceneHHoix;

MP64 - BnafieHVe 3aKOHOMEPHOCTAMM, 3aKOHaMW W TeopusmMK  (3aKOH
BCEMUPHOro TaroteHus, I, Il n 11l 3aKOHbl HbKOTOHA, 3aKOH COXPaHeHuA
MEXaHWYECKON 3Hepruu, 3aKOH COXpaHeHWUst UMNy/bca,  MPUHLMN
CynepnosuvumMn cun, MPUHUMN PaBHOMPABHOCTU WHEPLMASIbHBIX CUCTEM
OTCYeTa; MOMNEKYNAPHO-KMHETUYECKYIO TEOPUI0 CTPOEHUS  BELLLECTBa,
rasoBble 3aKOHbl, MNepBbliA 3aKOH TEPMOAUHAMMUKM; 3aKOH COXpaHeHus
3N1eKTPUYECKOro 3apsaga, 3akoH KynoHa, 3akoH Oma And yyacTka Lenw,
3akoH Oma [And MOSHOM 3MEeKTPUYECKON Lenun, 3akoH [pkoynsa - JleHua,
3aKOH 3/1IEKTPOMarHUTHOM WMHAYKLUMUW, 3aKOH COXPaHEHWs 3Hepruu, 3akoH



MK 2.1. OcywecTtsnsaTb
nnaHupoBaHue paboT no
aKcnyarauum
3NEKTPUYECKOr 0 7
3/1EKTPOMEXaHNYECKOro
060pyaoBaHuS.

NIP23 - TrOTOBHOCTb K TpyAdy, OCO3HaHue
LIeHHOCTM MacTepCTBa, TPyLoN06ue,
JIP24 - rOTOBHOCTb K aKTMBHOIN AeATEeNIbHOCTM

TEXHOM0rMYeCcKomn n coumanbHom
Harnpas/IEHHOCTH, CNocobHOCTb
NHULMNPOBATb, nnaHMpoBaTb n
CaMOCTOATE/NbHO BbIMNONMHATb TaKyto
[leSTeNIbHOCTb,

JIP25 - uHTepec K pas3/IMyHbIM Cepam

NPOQECCMOHANIBHON  [eATENIbHOCTU, YMEHWe
COBepLUaTb OCO3HaHHbIA BblObOp  OyayLLei
npodgeccu 1 peasin3oBbiBaTb COOCTBEHHbIE
YXN3HEHHbIE MNaHbl,
MP10 - dopmupoBaHMe Hay4yHOro TuMa
MbILLISIEHUA, BflageHue Hay4HOM
TEPMUHO/OTMEN, KHOYEBLIMU MOHATUAMU U
MeToAamu,
MP15 - paspabatbiBaTb MaH peLleHuns
npo6neMbl C YYETOM aHam3a WUMeRLLmMXcs
maTtepuasibHbIX N HeMaTepuasibHbIX PECYPCOB,
MP42 - pgenaTb  OCO3HaHHbIA  BbIGOP,
aprymeHT/poBaTh ero, bpatb
OTBETCTBEHHOCTb 3a peLleHune
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NPAMONMHENHOrO pacnpocTpaHeHUst CBeTa, 3aKOH OTPaXKeHWs CBeTa, 3aKOH
NpefoMneHns CBeTa; 3aKOH COXPaHEHWA 3Hepruy, 3aKOH COXpPaHeHus
MMMNYyNbCa, 3aKOH COXPaHeHUsi 3NeKTPUYECKOro 3apsaaa, 3aKoH COXpaHeHus
MaccoBOro uucna, noctynarbl bopa, 3aKOH pPajuMoakTUBHOIO pacnaja);
YBEPEHHOE WCMO/b30BaHME 3aKOHOB W 3aKOHOMEPHOCTel Mpu aHanuse
(hr13nYeCcKNX ABNEHNIA N NPOLLECCOB

MP63 - BnageHvWe OCHOBOMOMAraloWMMA  (HUNYECKUMM MOHATUAMU 1
BeMUYMHAMU, XapaKTepu3yroLWwmmy (hr3nyeckme npoLecchl (CBA3aHHbIMU C
MeXaHWYeCKUM  [BVXKEHWEM, B3aMMOLEACTBMEM Tesl, MeXaHUYeCKUMM
KonebaHMAMM 1 BO/IHAMW; aTOMHO-MOJIEKY/IAPHbIM CTPOEHMEM BeLLEecTBa,
TENMIOBLIMA  MPOLIeCCamMU;  3NIEKTPUYECKUM N MAarHUTHLIM  NOMAMMU,
3NEKTPUYECKMM TOKOM, 3/1IEKTPOMArHUTHbIMW KonebaHnsMU 1 BONHaMMU,
OMTUYECKMMUN ABMIEHUSAMW; KBAHTOBbLIMU SIBMIEHUAMM, CTPOEHWEM atoma U
aTOMHOro ffpa, pPafVMOaKTUBHOCTLIO); BNafeHUe OCHOBOMOJIAraLwMm
aCTPOHOMUYECKUMU  MOHATUAMMK,  MO3BONAIOWMMU  XapaKTepu3oBaTb
npouecchl, Npoucxofsllve Ha 3Be3fax, B 3Be3AHbIX CUCTeMax, B
MEXTaslakTUYeCKOW cpefe; ABWKeHMe HeOGeCHbIX Tefl, 3BONIOLMIO 3Be3j U
BceneHHol;

MP64 - BnageHWe 3aKOHOMEPHOCTAMM, 3aKOHamMW U TeopusiMu (3aKOH
BCEMUpPHOro TaroteHus, |, Il n Il 3aKoHbl HbIOTOHA, 3aKOH COXpaHeHuA
MEXaHUYeCKOM 3HEpruMmn, 3aKOH COXPaHeHWUs UMMNyfbca,  MPUHLMN
CynepnosnuumMm Ccua, NPUHUMN PaBHOMPABHOCTU WHEPLMASbHbIX CUCTEM
OTCYeTa; MOMEKYNAPHO-KMHETUYECKYHO TEOpU0 CTPOEHUsA  BELLLECTBa,
ra3oBble 3aKOHbl, MNepBbli 3aKOH TEPMOAMHAMUKW; 3aKOH COXPaHeHWUs
3NEKTPUYECKOro 3apsafa, 3akoH KynoHa, 3akoH Oma Ans yyacTka Lenw,
3akoH Oma [ns MOJHOM 3M1EeKTPUYECKOA Lenu, 3akoH [pkoynsa - JleHua,
3aKOH 31EKTPOMArHUTHOM MHAYKUMKW, 3aKOH COXPaHEHWs 3HEepruv, 3akoH
NPAMO/IMHEHOr0 PacnpoCcTpaHeHNs CBETA, 3aKOH OTPaXKEHMA CBeTa, 3aKOH
NPenoMIeEHNA CBeTa; 3aKOH COXPaHEHWUs 3HEepPruun, 3aKoH COXpaHeHus
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MMMYNbCa, 3aKOH COXPaHEHUA 3MEKTPUYECKOTO 3apsfa, 3aKOH COXpaHeHWs
MaccoBOro uucna, noctynarbl bopa, 3aKOH PafMoaKTMBHOIO pacnasa);
YBEPEHHOE MCMO/b30BaHVe 3aKOHOB W 3aKOHOMEPHOCTE Npu aHanmse
(hU3NYECKNX ABNEHWI M NPOLLECCOB



2. CTPYKTYPA N COAEPXAHWVNE YYEBHOI' O NMPEAMETA

2.1. O6bem yyebHOro npeameTa u BUAbl yuebHoOW paboThl

Bug y4yebHon paboThl O6beM B 4acax
O6beM obpa3oBaTesibHOW NporpamMmbl y4e6HOro NnpegmeTta 217
Ob6s3aTenbHasa aygmMTopHasa Harpyska: 179
TEopeTnYecKmne 3aHATUS, 157
B T.4. B pOpMe NpaKTUYECKOW NOArOTOBKM 22

MPaKTNYEeCKNE 3aHATNA,

B T.4. B ()opme MpaKTUYECKOWN NOArOTOBKM

na6opaTopr|e 3aHATUA, 22
B T.4. B pOpMe NPaKTUYECKON NOArOTOBKYM 12
CamocTosaTenbHasa paboTa,

B T.4. B pOpMeE NpaKTUYeCKOW NOArOTOBKM

MHanBuayanbHbIN NPOEKT 32

MpomexyTouHasi aTTecTaymns (3K3ameH) 6
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2.2. TeMaTUYeCcKN NnaH 1 cogepXXaHue y4yebHOro npeameTa

HanmeHoBaHUue
pas3fenoB n Tem

1
[MoBTOpeHne Kypca
()M3MKN OCHOBHOW
LUKOSbI

BBeneHve

Pasgen 1. MexaHuka
Tema 1.1,

OCHOBBbI

KNHEMAaTUKN

Copep>xaHue yye6Horo matepuana n opMbl opraHusauum
0eATeNbHOCTN 0byyar Wwmnxcsa

2
TeopeTuueckoe 3aHsaTue. PelleHVe 3afaHuii Ha NOBTOpPeHMe
Kypca (131K OCHOBHOW LLIKO/bI

KoHTponbHas paboTa (BXO4HON KOHTPO/b)

TeopeTuyeckoe 3aHsaTue. BBefeHve. ®Pu3nka U MeToabl
Hay4YHOro no3HaHus

®Pun3nkKa — PyHLaMeHTaIbHas Hayka 0 npupoge. EcTectBeHHo-
HayYHbI MeTOZ MO3HaHWS, ero BO3MOXHOCTW W  rpaHuLpl
NPUMEHUMOCTU. SKCNEPUMEHT U Teopusa B npoLecce No3HaHua
npupoabl. MogennposaHue hU3NYecKmX SBMEHWI 1 NPOLLECCOB.
Posib 3KCneprvMeHTa 1 TEOPUW B MpoLiecce MO3HaHUA NPUPOAbI.
®dusnyeckad BeMuMHa.  PuU3NYECKME  3aKOHbL.  ['paHuULbI
MPUMEHUMOCTU  (IM3UYECKMX 3aKOHOB U Teopuid. [puHumn
cooTBeTCTBMA. [MOHATME O (DM3NYECKOW KapTuHe  MUpa.
MOrpewHoCTM M3MepeHUA  U3NYECKUX  BEMYMH. 3HaueHne

(31K MPU 0CBOEHWM crieumanbHocTen CrNO

TeopeTnueckoe 3aHaTue. OCHOBHbIE MOHSTUS KUHEMATYKMN.
PaBHOMepPHOE MPSAMONNHEHOE ABMXKEHNE

29

Ob6bem
B Yacax

B Tom uucne
npakTun-
yeckad

noaroToBKa

Koabl 06WMNX KOMMNETEHUNR ”
NNYHOCTHBbIX,
MeTanpegMeTHbIX, NpegMeTHbI X
pe3ynbTaTtoB, QOPMUPOBAHUIO
KOTOpPbIX CNOCO6GCTBYET
31EMEHT Nporpammbl
5
OK 04, NP14, NP23, P24, 1IP25,

MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, MP63, MP67, MNPy9

OK 01, /IP8, JIP16, JIP26, /P33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P61, MP65,
MP66, MPy1,MPy13

OK 05, J1P8, J1P16, /1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



Tema 1.2.
OCHOBbI AUHAMUKN

Tema 1.3.
3aKOHbI COXpaHeHus
B MEXaHVKe

MexaHnyeckoe OBWXeHMe 1 ero Buabl. MartepuanbHas ToYka.
CkanspHble W BEKTOPHble  (DM3MYECKMe  BeNYUHDI.
OTHOCUTENBbHOCTL ~ MeXaHMyeckoro  AswkeHus.  Cuctema
otcyeTa. [MpuHUMN OTHOcUTenbHOCTU [anunes. TpaekTopus.
MyTb. NepemeLLeHue. PaBHOMepHOE  MPSIMOMMHENHOE
LBWKeHne. CKOpPOCTb. Y paBHEHME ABUXEHMS.

TeopeTuyeckoe 3aHsaTue. [IPAMONMHENHOE [ABWXeHWE C
MOCTOAHHBLIM YCKOpeH/eM. PaBHOMEPHOE [ABMXXEHWE TOYKW Mo
OKPY>XHOCTH

MrHOBEHHas 1 CpefiHss CKOPOCTU. YCKopeHue. IMpsmMonHeiHoe
[BVXXeHWe C MOCTOAHHbLIM YCKOPeHueM. [BVXeHMe ¢ MOCTOAHHLIM
YCKOpeHVeM CBOOOLHOTO MafeHnsd. PaBHOMEpPHOe [BWKeHue
TOYKM MO OKPY>KHOCTW, YrnoBas CKOPOCTb. LieHTpoCcTpeMuTeibHoe
ycKopeHue. KuHemartunka abconoTHO TBEPAOro Tena
TeopeTuueckoe 3aHaTMe. Cuma. Macca. 3aKOHbl AMHAMUKWN.
Cwvnbl B npupose.

OcHoBHas 3agaya gnHammnkn. Cuna. Macca. 3aKOHbl MEXaHUKU
HbloToHa. Cunbl B npupoge. Cunbl ynpyroct. Cunbl TpeHus

TeopeTnueckoe 3aHaTMe. 3aKOH BCEMUPHOrO TATOTEHWUS.
MepBas KOoCMMYecKas CKOpPOCTb

Cuna TsXecTM W Ccuia BCEMUPHOro TArOTEHWs.  3akoH
BCEMUPHOIO TAroTeHMA. [lepBas KOCMWYECKasd CKOPOCTb.
[BvKeHne nnaHeT n ManbiX Ten CO/HeYHOM cucTeMbl. Bec.
HeBecomoCTb.

TeopeTuueckoe 3aHaTue. KMnynsc Tena. VMnynbCc Cubl.
3aKOoH coxpaHeHWs UMMy nbca. PeakTUBHOE ABUXKEHNE.
Mmnynbc Tena. IMnynbc cunbl. 3aKOH COXpaHeHUst UMmMysbca.
PeakTVBHOE ABVXEHMe.
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MP46, MP55, INMP62, MNP63,
MP65, MPy3, MPy4, MNMPy5

OK 05, /1P8, N1P16, J1IP26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNMP63,
P65, MNPy3

OK 05, /1P8, /P16, JIP26, P33,
MPS8, MP10, MP18, MP19,

MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,

MPy2, MPy5

OK 02, OK 05, /P8, /P16, /IP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, MP64,

MPy1, MPy2, MPy5,MPy10,
MPy11

OK 02, /P8, IP16, NIP26, /P33,
MP8, MP10, MP18, MP19,

MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP63,
MP64, MP69, MPy2, MPy5,MPy11



TeopeTuueckoe saHsaTue. MexaHnyeckas paboTa 1 MOLLHOCT.
KuHeTnueckas 3aHeprusi. TloTeHUManbHas 3SHeprus. 3akoH
COXPaHeHMs MeXaHNYECKOIN SHepruu.

MeXaHuuyeckas paboTa M MOLHOCTb. KUHeTMYeckast aHeprus.
MoTeHUManbHas 3Heprus. 3aKOH COXPaHEHWUS MeXaHW4YecKoi
aHeprun. PaboTa Cunbl  THKECTU U CWUMbl  YNPYrocTMw.
MprMeHeHNe 3aKOHOB COXpaHeHus. VICnonb3oBaHMe 3aKOHOB
MEXaHUKM A1 OOBbACHEHWS! ABVDKEHUS HeGeCHbIX Ten u Ans
pa3BUTUA KOCMMWYECKIX nccnefoBaHui, rpaHnLbl
MPUMEHUMOCTYU K/TaCCUYECKO MeXaHWKN

TeopeTuueckoe 3aHaTue. PelleHVe 3ajay M0 MexaHUKe C
npoceccroHanbHOM Hanpas/IeHHOCTbHO

MpakTuyeckoe  MPUMEHEHWE  (PU3UYECKMX  3HAHWIA B
MOBCELHEBHON  >KM3HW AN MCNOMb30BaHUA  MPOCTbIX
MEXaHW3MOB, UHCTPYMEHTOB, TPaHCMOPTHbIX CPEACTB

Pasgen 2. MonekynsipHas @u3nka U TepMoaMHaMuKa

Tema 2.1
OcHosbI
MONEKYNSIPHO-
KWHETNYECKOW
Teopum

TeopeTnyeckoe 3aHATMe. OCHOBHble nonoxkeHnsa MKT.
OcHoBHoe ypaBHeHne MKT

OCHOBHbIE MOJIOXKEHUSA MOJNEKYNAPHO-KMHETUYECKOW Teopuu.
Pa3mMepbl 1 Macca MOJIEKY/T MaTOMOB. BpOyHOBCKOe ABVXKEHWE.
CTpoeHue razoobpasHbiX, XUAKUX 1 TBepAbIX Ten. aeanbHbll
ras. [JaeneHune rasa. OCHOBHOE YpaBHEHWE MOEKYNSAPHO-
KMHETWUYECKOI Teopun rasos.

TeopeTuyeckoe 3aHsATMe. [emnepatypa U ee U3IMEPEHME.
TepmoMHaMuyeckas LKaia Temnepatypsbl.

TemnepaTypa W ee u3MepeHue. AOCONKOTHbIA  Hynb
TemrepaTtypbl. TepmoAMHAMMYeCcKas LUKasia TemrepaTtypbl.
Temnepatypa 3Be34. CKOpPOCTM ABWKEHWA MOMEKYN W UX
N3MEPEHNE.
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OK 05, /1P8, /P16, NIP26, /P33,
MP8, MP10.MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MP64,
MPy2, MPy5

OKO01.0K 04, P14, NP23,
NP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP61,
MP63, MP64, MP67, MP6HO,
MPy2, MPy5, MPy9, MPy13

OK 05, J1P8, J1P16, J1IP26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1NP62, MP63,
P64, 1P65, MNPy3, MNPy4

OK 01, JIP8, /1P16, J1P26, J1P33,
MP8, MP10, MP18.MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, IMP63, MNPy4, MPy5



Tema 2.2.
OcHoBbI
TEPMOANHAMNKN

TeopeTuueckoe 3aHATue. K3onpouecchl. [a30Bble  3aKOHbI.
YpaBHeHNe COCTOAHNA MAeaIbHOro rasa

YpaBHeEHUe COCTOSHWUA MAeaNbHOrO rasa. Msonpoueccbl M KX
rpaguku. Ma3oBble 3aKOHbI

Na6opaTopHas pa6ota Ne L 3y4yeHne n3oxopHoro npouecca
B rase

TeopeTnueckoe 3aHaTue. BHYTPeHHAA 3Heprus waeasbHOro
rasa. Pabota u TennoTa Kak (OpMbl Mepefayn 3Hepruu.
Konnuectso TennoTel. YpaBHeHVE TENI0BOro 6anaHca
BHyTpeHHAS  3Heprma  cUCTeMbl.  BHYTpeHHAs  sHeprus
naeanbHOro rasa. Pabota u Tensota Kak (opmbl nepegayu
3Hepruun. TennoemMKocTb. Y aenbHasa TennoeMKocTb. KonnyecTso
TENNOTbl. YpaBHEHWE TENI0BOro 6anaHca.

TeopeTuueckoe 3aHsiTMe. [lepBoe W  BTOpPoe Hayana
TepMOANHAMUNKM

MepBoe Hauyano TepMoauHaMMKKA. ApamabaTHbl  npoLecc.
BTopoe Hayano TepMoAMHAMUKN.

TeopeTuueckoe 3aHATMe. TennoBble Asuratenn. K4
TennoBoro asurarens. OxpaHa npvpoasbl

MpWHLMN feACTBUA TENIOBON MalMHbI. TenioBble ABUraTenu.
KrA tennosoro gsuratensd. XonoAuabHble mMawnHbl. OXpaHa

NpUPOAbI

32

OK 01, /P8, JIP16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MP67,
MPy2, MPy5

OKO[, OK 04, NP14, /P23,
NP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP62,
MP63,MP66, MP610, MPy7,
MPy12

OK 05, /1P8, J1IP16, /1P26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP63, IMP65, MNPy4

OK 01, J1P8, J1P16, J1P26, J1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, 1NP64,
MPy2, MNPy5

OKOJ, OK 03, OK 07, JIP30,
NP8, JIP16, J1P26, NP33, MP8,
MP10, MP18, MP19, MP28,
MP30, MP34MP42, MP46,
MP55, MP6[, NP67, MP68, MNP69,
MPyA4 MNPy2, MPy9, MPytO,
MPy11, MPy13



Tema 2.3.
ArperatHble
COCTOAHMABELLLECTBA
M (ha3oBble
nepexofpl

TeopeTnueckoe 3aHaTue. licnapeHue UM KOHAeHcaUums.
HacbllWeHHbIi  Nap M ero  cBoilcTBa. AOBCOMOTHas MU
OTHOCUKTE/IbHaA BNaXXHOCTb BO3AyXa.

cnapeHve 1 KoHAeHcaLus. HacbILLeHHbIN nap v ero CBOMCTBaA.
AGCONIOTHAsA M OTHOCUTE/IbHAA B/IAXKHOCTb BO3Ayxa. [Mprbopbl
ANa onpefeneHnsa BNaXXHOCTU BO3ayXa. Touka pocbl. KuneHue.
3aBUCMMOCTb  TemnepaTypbl  KUMEHUA  OT  AaBleHus.
KpuTuyeckoe cocTosHMe BellecTBa. [leperpeTblii nmap u ero
ncrnosnb3oBaHNe B TEXHUKE

Na6opatopHasa pa6ota Ne2. lI3MepeHWe OTHOCUTENbHOW
BNa)KHOCTUM BO3AyXa.

TeopeTuueckoe 3aHsaTue. JKMOKOE COCTOSHMA  BELLECTBa.
MoBEpXHOCTHOE HaTsKeHue. CmaumBaHue.

XapaKTepuCTMKa XXNAKOro COCTOAHUSA BelLecTBa. MoBEPXHOCTHLIN
CNOW KMOKOCTW. OHEeprus MOBEPXHOCTHOrO Cnosi.  BavkHuiA
nopagoK. MNMoBepxHOCTHOE HaTsKeHve. CmaumBaHve. HBNeHUs Ha
rpaHuLLe XWAKOCTY C TBepAbIM TefioM. KanuinsapHble SBfeHus.
TeopeTunyeckoe 3aHATMe. XapPaKTEPUCTUKIN TBEPAbIX TeN
XapakTtepuctumka TBEpPLOro COCTOSIHWSA BELLeCTBa.
Kpuctannnyeckne un amopgHble Tena. Ynpyrue CBOWCTBa
TBepAblX Ten. 3akoH MNyka. MexaHu4yeckue CBOICTBA TBEPAbIX
Ten. lnactuyeckasa (ocTatovHas) Aedopmaums. Tensosoe
pacLuMpeHvie TBepAbIX Ten W kuakocteld.  KoapuumeHT
NMHENHOTO pacLUnpeHus. KoaththmumeHT  06bEMHOrO
pacluMpeHuns. Y4YeT pacluvpeHuss B TexHuke. [lnasneHue.
YpenbHaa Tennota nnasneHusa. Kpuctanamsaums.
KoHTponbHasa paboTa
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OK 01, OK 05, /P8, /P16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, P65,
MP68, MPy1, MPy3, MPy4

OK 04, NP14, P23, NP24, NTP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, MP62, MP66,
MP610, MPy7, MPy8, MPy12

OK 01, OK 05, /P8, J1IP16, J1IP26,
IP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,

MP46, MP55, MP62, INMP65, MNMPy3

OK 01, OK 03, /1P, /IP16, J1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MNP63,
MPe65, MP69, MPy1, MPy2, MPy3,
MPytO



Pasgen 3. 3neKTpognHaMmuka

Tema 3.1.
DNeKTpuYeckoe
rose

Tema 3.2.

TeopeTuueckoe 3aHsAThe. 3aKOH KynoHa. 3aKOH COXpaHeHus
3apaga

AneKTpnYeckme 3apsaabl. dNeMeHTapHbIA 3NEKTPUYECKUIA 3apas,.
3aKOH coxpaHeHus 3apsaga. 3akoH KynoHa. 3nekTpuyeckas
MOCTOAHHAs.

TeopeTnueckoe 3aHaTue. JNEKTPUYECKOE Mone

JnekTpuyeckoe none. HanpaXeHHOCTb 3MEKTPUYECKOro Mons.
MpuHUMn cynepnosuuum rnonew. Pa6oTa cun
3/1eKTPOCTATNYECKOr0 nons. MoTeHumarn. PasHOCTb
noteHumanos. CBA3b MeXAy Hanps>KeHHOCTbI0 U PasHOCTbIO
MOTEHLNAN0B 3/1EKTPUYECKOr0 Mons.

TeopeTnueckoe 3aHsaTue. [IPOBOSHNKN N AN3NEKTPUKN
lMpoBOAHMKM B 3M1EKTPMYECKOM nofe. [M3aneKkTpukn B
3N1EKTPUYECKOM none. Monapusaumna AN3NeKTPUKOB.

TeopeTunyeckoe 3aHsaTue. KOHAeHcaTOPbI

ONEeKTPOEMKOCTb. EAMHMLLI 3N1eKTPOEMKOCTU. KoHAeHcaTopb!.
CoefMHeHVe KOHAEHCATOPOB B baTapern. SHeprus 3aps>KeHHOro
KOHAeHcaTopa. JHeprus anekTpuyeckoro nond. lMpumeHeHue
KOH/)eHCaTopoB

TeopeTnueckoe 3aHaTue. PelleHMe 3aga4  no  Teme
«KoHaeHcaTopbI»

TeopeTuueckoe 3aHaTMe. 3aKOHbl Oma ans  uUenew
NOCTOAHHOIO TOKa
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OK 04, OK 05, JIP8, /IP16, /P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPO3,
MP64, MP65, MPy2, MPy4, MPy5

OK 05, /1P8, /P16, JIP26, JIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP65, MPy3, MPy4

OK 02, /P8, /IP16, /IP26, NIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P69, MP610,
MPy3, MPy4, MPy12

OK 02, /P8, /IP16, /P26, NP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, 1P68,
MPy9, MPyLO

OKO01,0K 04, JIP14, /IP23,
NP24, P25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MPG3,
MP67, MP68, MP610, MPy9,
MPy12, MPy13

OK 02, NP8, NIP16, NIP26, /P33,
MP8, MP10, MP18, MP19,



3aKOHbI
NOCTOSIHHOr O TOKa

Ycnosus, HeobxoauMble A1 BO3HUKHOBEHUS U MOLAEPXKaHNS
3/1EKTPUYECKOro ToKa. Cuna ToKa 1 NI0THOCTL TOKa. 3akoH OmMa
ona  ydacTka  uenu.  3aBUCUMOCTb  3/IEKTPUYECKOro
COMPOTUB/IEHNA OT MaTepuana, AINHbI U NIOLLAAN MONepeyHoro
CeyeHMss  MPOBOLHMKA. 3aBMCUMOCTb  3NIEKTPUYECKOTO
COMpOTYB/EHUSA NMPOBOAHVKOB ot Temneparypbl.
TemnepaTypHbIii KO3(h(hMUMEHT COMNPOTUB/NEHNS.
CBepxnpoBOAMMOCTb.  DNEKTPOABVMKYLLAA CWMa  UCTOYHMKA
ToKa. 3akoH OMa ns MOSIHON Lenw.

TeopeTnyeckoe 3aHATUeE. I'Iocne,q,OBaTeanoe 7 rlapanneanoe
COeANHeHMe NPOBOLHNKOB

AnekTpuyeckme uenwn. [lapannenbHoe M NOCnefoBaTesibHoe
COefMiHeHVe NPOBOAHMKOB

TeopeTuyeckoe 3aHsATMe. 3aKOHbl Kupxrota pnns ysna.
CoefHeHe UCTOYHWKOB 3/1EKTPUYECKON 3Hepruv B 6aTapeto
3akoHbl Kwupxroga pgna ysna. CoefvMHeHMe WUCTOYHVKOB
3NEKTPUYECKOM 3HEPrun B 6aTapeto

NabopaTtopHas paboTa Ne3. O3HakomneHne c
3/1EKTPOU3MEPUTENbHBIMU Npubopamn

Na6opaTopHas pa6oTa Ne4. VccnegoBaHue BOMbT-aMMEpPHOW
XapaKTepuUCTUKIN NMPOBOAHMKA
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MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MPG3,
P64, MPy4, MPy5

OK 01, /IP14, NP23, JIP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, MNP63, MNP67, MNMPy9
OK 01, JIP14, P23, NP24, JTP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15 MP16,
MP17, MP39, MNP61, MNP67,
MPy9, MPytO

OKO01,0K 04, MK 1.1, MK 1.3,
NP14, NP23, NP24, JIP25, MP1,
MP2, MP3, MP4, MP6, MP12,
MP13,MP15MP16, MP17,
MP39, P66, MP610, MPy7,
MPy8, MNMPy12

OKO01,0K 04, MK 1.1., K 1.2,
MK 1.3, P14, NP23, J1P24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MNMPy12



Na6opaTopHasn pa6oTa Nob. WccneposaHue
nocnenoesaresibHOro CoeanHeEHNA NPOBOAHNKOB.

Na6opaTtopHaa pa6ota Ne6. liccnenoBaHne napansienbHOro
COeINHEHNA NPOBOAHNKOB.

Na6opaTtopHas pa6ota No7. 3vepeHne 3C 1 BHYTPEHHero
COMpPOTMBNEHNA NCTOYHWKaA HarpPaXeHUA

TeopeTuyeckoe 3aHsTne. PaboTa N MOLLHOCTb 3M1EKTPUYECKOTO
ToKa. TennoBoe ,U,el\/'ICTBI/Ie TOKa

PaboTta u MOLLUHOCTb MOCTOAHHOIO TOKa. Tennosoe ,D'eVICTBVIe
TOKa. 3akoH [xoyna—/leHua

TeopeTnueckoe 3aHaTue. PelleHWe 3a4ay Mo Teme «3aKOHbI
NOCTOAHHOIO TOKa» C I'IpOCbECCVIOHaI'IbHOI\/’I HanpaB/1IEHHOCTbLIO

TeopeTuueckoe 3aHaTue. PelleHMe 3aay No 3NeKTPOAVHAMUKE
C NPOeCCHOHabHO HanpPaBEHHOCTbIO
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OK 01, OK 04, MK 1.1..MK 1.2,
MK1.3., NIP14, NP23, /P24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12

OK 01, OK 04, MK 1.1, MK 1.2,
MK 1.3, NIP14, P23, P24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12

OK 01, OK 04, MK 1.1, MK 1.2,
MK 1.3, MK 2.1, IP14, NIP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12

OK 01, OK 03, /P8, JIP16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, P63, MP64
OKO/, OK 04, /TP14, P23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP61,
MP63, MP64, MP67, MPy9,
MPy13

OKO/], OK 04, /IP14, NIP23,
NP24, NIP25, MP, MP2, MP3,



Tema 3.3.
ANEeKTPUYECKNIA TOK
B pa3/IMYHbIX cpedax

TeopeTnueckoe 3aHaTue. INEKTPUYECKMNIA TOK B MeTasiax
ANeKTPUYECKNIA TOK B MeTasax.

TeopeTuyeckoe 3aHATHe. SJ'IEKTpVIl-IeCKMﬁ TOK B 3/IEKTPONTAX
DNeKTPUYECKUIA TOK B 3/EKTPONUTaX. INeKTponm3. 3akoH
anekTponusa dPapages. INEKTPOXMMUYECKNI SKBUBASIEHT.

TeopeTuyeckoe 3aHATMe. DNEKTPUYECKNIA TOK B BaKyyme
ANeKTPUYECKUIA TOK B BaKyyme. TepMO3/IEKTPOHHAS aMUCCUS.
Mnasma.

TeopeTuueckoe 3aHATue. [101yNPOBOAHNKN. COGCTBEHHas U
MPUMecHasi MPOBOAYMOCTM MOMYNPOBOAHNKOB

OneKTpuueckuii TOK B MONYNPOBOAHMKaxX. COGCTBEHHas W
NpUMecHas NpoBoAuMOCTK. P-n nepexof,.

TeopeTuyeckoe 3aHaTMe.  [101YyNPOBOAHUKOBbLIA  AMOA.
MonynpoBOAHUKOBbIE MPMOOPBI

MpumeHeHne NONYNPOBOAHNKOB. MonynpoBOAHNKOBbIE
npuoopsI
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MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P61,
MP63, MP64, MNMP67, MPy9,MNMPy13
OK 01, NP8, P16, /1IP26, /1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INP68, INP69,
MP610, NPy12

OK 02, OK 07, JTP8, /1P16, J1IP26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, INP68,
MPytO

OK 02, NP8, P16, P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP68, MNMP69,
MP610, MPytO, MPy12

OK 01, /1P8, JTP16, P26, JTP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP68, MNMP69,
MPy4, MPyHO

OK 01, OK 07, JIP8, J1P16, /1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP61, MNMP68,
MP69, MPy1, MPy4, MPyHO,
MPytO



Tema 3.4.
MarHuTHoe nosne

Tema 3.5.
JneKTpomMarHuTHas
NHAYKLMA

TeopeTnueckoe 3aHsaTue. MarHUTHoe nosne. 3akoH Amnepa.
Bektop MHOYKUMM  MarHMTHoro nond.  Hanps»keHHOCTb
MarHMTHOro  nons.  [leicTBME  MarHUTHOrO  MoNs  Ha
NPAMOJIMHENHBIA NPOBOAHMK C TOKOM. B3anumogeincTemne TOKOB.
Cuna Amnepa. MpyMeHeHne cnnbl AMnepa. MarHUTHBIA MOTOK.
PaboTta Mo nepemeLleHMIO NMPOBOAHMKA C TOKOM B MarHUTHOM
rnone

TeopeTuueckoe 3aHaTue. Cuna JlopeHuya

[eicTBMe MarHUTHOrO MoNA Ha [ABWXKYLMACA 3apsg. Cuna
NopeHua. lMpumeHeHne cunbl  JlopeHua.  OnpegeneHue
YAeNbHOro 3apsasa.

TeopeTuyeckoe saHAaTMe. MarHUTHble CBOCTBA BELLECTBA.
MarHuTHble CBOICTBA BellecTBa. MarHuTHas MpPOHMLAeMOCTb.
Co/nHeyHasa aKTUMBHOCTbL U eé BIMAHME Ha 3emilo. MarHuTHbIe

oypu

TeopeTnyeckoe 3aHATHE. PewleHne 3afad c
NPOeCCMOHaNbHOW HanpaB/IeHHOCTLHO

KoHTponbHasa paboTta

PaboTa Haf UHANBUAYANbHBIM NMPOEKTOM

TeopeTuueckoe 3aHsaTMe. FABJEHME  3/IEKTPOMArHUTHOM
NHayKumu. MNpasuno JleHua.

FB/EHNE 3M1EKTPOMArHUTHOM MHAYKUMK. MpaBuio JleHua.
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OK 02, /P8, JIP16, /1P26, J1IP33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,
MP46, MP55, TP62, MNP63,
P65, MNPy3

OK 02, /P8, /P16, /P26, /P33,
MP8,MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP67

OK 02, OK 05, /P8, J/IP16, JIP26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, MP69,
MP610, MPy1, MPy11

OKO01,0K 04, /IP14, /IP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP61,
MP62, MP67, MPy2, MPy9,
MPy13

OK 01, OK 05, J1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MNP63,
P64, MPy2, MPy4, MNMPy5



Pasgen 4. KonebaHuns

Tema 4.1.
MexaHu4yeckune
KonebaHus 1 BOMHbI

Tema 4.2.

TeopeTnyeckoe 3aHATMKeE. 3aKoH 3NeKTPOMarH1UTHOM
VHAYKUAN.

3aKOH 3N1eKTPOMarHUTHOW MHAYKLUMW. BUXpeBoe anekTpryeckoe
none. 34C VHAYKUNN B ABUXKYLLMXCA NPOBOAHMKAX.

TeopeTnyeckoe 3aHsATHeE. fABneHue CaMOVHAYKUNW.
NHAYKTWBHOCTb. DHEPrns MarHUTHOrO Moss TOKa.
fBNeHMe  CaMOMHAYKLMWW. NHAYKTMBHOCTb. SHeprus

MarHUTHOro nona ToKa. B3anmmocsasb INEKTPUYHECKUX U
MarHUTHbIX MONEN. 3ﬂeKTpOMaI'HVITHOG none

TeopeTuueckoe 3aHsATue. PelleHMe 33day Mo Teme «3aKoH
3N1eKTPOMArHUTHOW WHAYKUMW W ABIEHWE CaMOUHAYKLMW» C
npoceccroHaibHOM HanpaB/IeHHOCTbHO

N BOJTHbI

TeopeTnyeckoe 3aHsaTue. MexaHUYecKve KonebaHus
KonebatenoHoe [BW>KeHWe. [apMOHUYECKMe  KonebaHus.
CB060AHbIE MeXaHNYecKme KonebaHus. lMpespalleHve aHeprum
npun KonebatenbHOM [fBwkeHun. CBOOOAHble 3aTyxaroLme
MexaHWYeckve  KonebaHms.  MartemMaTuyeckMin -~ MasTHUK.
MPYXWHHBIA  MaATHUK.  BbIHYX/EHHble  MeXaHWU4ecKue
KonebaHus. Pe3oHaHc.

TeopeTuyeckoe 3aHATHe. MeXaHNYECKME BOMHbI

MonepeyHble M NPOAOSbHbIE BOMHbI. XapaKTePUCTUKN BOSHbI.
3BYKOBbIE BO/HbI. Y IbTPa3BYK U €ro NpuMeHeHme

TeopeTuueckoe 3aHsTue. DNEKTPOMArHUTHbIE KonebaHus
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OK 01, OK 05, J1P8, J1P16, J1P26,
P33, MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MNP63,
P64, MNPy2, MPy4, IMNMPy5

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

MP46, MP55, INMP63, MNP68, MPy2

OKO01,0K 04, /P14, P23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP6L,
MP62, MP63, MP64, MP67, MPy2,
MPy5,MPy9, MPy13

OK 05, /1P8, NNP16, N1P26, /1IP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, TP62, MP63, MPy3

OK 05, /1P8, J1P16, N1P26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1MP62, INMP63, MNMPy3
OK 01, /1P8, J1P16, J1P26, JIP33,
MP8, MP10, MP18, MP19,



ONeKTPoOMarHnuT-
Hble KonebaHus v
BOJTHbI

CB060OAHbIE 3IEKTPOMArHUTHbIE KonebaHws. [peBpalleHne
aHeprum B KonebaTeslbHOM KOHType. dopmyna TOMCOHa.
3aTyxatowjme  3M1eKTpOMarHuTHble  KonebaHud.  ['eHepaTop
He3aTyXaroLLMX 3/IEKTPOMArHUTHbIX KONiebaHWin. BbIHY)XAEHHbIE
3NEKTPUYECKME KonebaHus.

TeopeTuueckoe 3aHaTue. Lienn nepemeHHOro Toka
MepemMeHHbI TOK. "eHepaTop NepeMeHHOro Toka. EMKOCTHOE 1
WHOYKTUBHOE COMPOTMB/IEHNA MEpPEMEHHOr0 ToKa. AKTUBHOE
conpotmefieHne. 3akoH OMma [/  9NeKTPUYECKON  Lenu
MepeMeHHOro Toka. Pabota M MOLLHOCTb NepemMeHHOro ToKa.
Pe30HaHC B 31EKTPUYECKON Lienu.

TeopeTnueckoe 3aHsTue. TpaHCHOPMATOPbI.
TpaHcgopmaTopbl. TOKM BbICOKO 4acTOTbl.

TeopeTuueckoe 3aHsTue. [loflydeHue, nepegaya W
pacnpefeneHve aNeKTPO3HePrum
MonyyeHue, nepeaaya 1 pacrpeaeneHne aNeKTPoIHePruu.

JlabopaTtopHas pa6oTa Ne 8. N3yueHwne paboThbl
TpaHcgopmaropa

TeopeTuyeckoe 3aHATMe.  ONEKTPOMArHWTHblE  BOJHbL.
MpUHLMN PagMoCBs3N.
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MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MPy3, MPyIO

OK 01, /1P8, NP16, /1P26, /1P33,
MP8, MP10, MP18, MP109,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP63, MNP67, NPy9

OK 01, /P8, /1P16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP67, MPy1,
MPy9, MPyHO

OK 01, MK 2.1., /IP8, /P16,
NP26, N1P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P68,
MP69, MP610, MPyHO
OKO01,0K 04, MK 1.1, MK 1.2,,
MK 1.3, MK 2.1., P14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MPU, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12

OK 02, JIP8, 1IP16, 1IP26, NIP33,
MPS8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,



Pasgen 5. OnTtuka

Tema 5.1.
Mpupopga ceeta

JNeKTpoMarHWTHOe  Mo/fe  Kak — OCOObId  BUA — MaTepun.
OneKTpOMarHUTHbIE BOMHbI, WX CBOWCTBa. Bubpatop [epua.
OTKpbITbIA KonebatenbHbIA KOHTYp. V306peTeHne pagmo A.C.
MonosbIM. NoHATKE 0 paamocsasun. MpUHLMN pagrocBA3sn.
TeopeTuyeckoe 3aHATue. [1PUMEHEHWE 3NEKTPOMArHUTHbLIX
BOJH

MMprYMeHeHe 31EKTPOMArHUTHbLIX BO/H

TeopeTuueckoe 3aHaTue. PelleHMe 3agay Mo Teme
«3NEeKTPOMArHUTHbIE KonebaHus " BO/THbI» c
NPogeccroHasIbHOW Hanpas/IeHHOCTbHO

KoHTponbHaa paboTa

TeopeTunyeckoe 3aHATUe. 3aKOHbI OTPAKEHUA U NPENOMIEHNS
cBeTa. S1BIeHMe NOMHOIO OTPaXKEHUS

ToueuHbIi UICTOUYHUK cBeTa. CKOPOCTb pacrpoCcTpaHeHus cBeTa.
3aKOoHbl OTpaXkeHWa W npenomneHua cseta. CoONHeYHble ©
NYHHble 3aTMeHns. MpuHUMN IMolireHca. MonHoe oTpaxeHue.
TeopeTuyeckoe 3aHaTue. JIMH3bI. [OCTPOEHNE N306PAKEHUS B
NH3ax. PopmMyna TOHKOM NINH3bI. ONTUYecKne Nprbopbl
JInH3bl. MocTpoeHne N300paXkeHNs B IMH3aX. POpMy/ia TOHKOR
NNH3bL. YBeNuyeHne nNuH3bL. [Na3 Kak OonTuyeckas cucTema.

OnTunyeckune nproéopl. Teneckonol. Cuna CBeTa.
OcCBeLEHHOCTb. 3aKOHbI OCBELLLEHHOCTH
TeODETVI‘-IeCKOG 3aHATHUE. PewleHne 3ajad C

NPoeccMoHabHON HanpaBIeHHOCTbLHO
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MP46, MP55, P61, MNP62,
MP63, MP68, MPytO

OK 02, JIP8, /P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P68, NP6,
MP610, MPytO, MPy 11
OKO01,0K 04, MK 1.1, NIP14,
NP23, NP24, JIP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MP62, MP63, MP67, MPy9,
MPy 13

OK 05, /P8, J1P16, J1P26, J1P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1MP62, IMNMP63,
P64, MNPy2

OK 04, NP8, /P16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P67, P68,
MP69, MPy3

OK 02, JTIP14, NP23, N1P24, NNP25,
MP1, MP2, MP3, MP4, MP6,



Tema 5.2
BonHoBbIe cBOICTBA
CBeTa

Na6opatopHaa pa6ota Ne9. OnpefeneHve nokasarens
npenoMIeHnsa cTekna

TeopeTuueckoe 3aHnaTue. VIHTEpdepeHLMs cBeTa
NHTepdepeHyms ceeta. KOrepeHTHOCTb CBETOBbIX JIyYeid.
NHTepdepeHUmMss B TOHKMX nneHkax. Konbua HbHOTOHa.
Vicnonb3oBaHve MHTEP(EPEHLMN B HAYKE U TEXHUKE
TeopeTnueckoe 3aHaTue. Andpakymns ceeta

Anpakumsa ceeta. Audpakumsa Ha LWenm B napasiienbHbIX
nyyax. AudpakunoHHas pewietka. MoHAaTHe o ronorpagun.

TeopeTunyeckoe 3aHaTue. [Nonapusauusa. Jucnepcusa. CnekTpsbl
ﬂOﬂﬂpVISaLI,VIFI nornepeyHbIX BOJH. I'Iompmau,m CBETa. ,U,BOVIHOG
nydenpenomneHue. [Monapoupgbl. Aucnepcua ceeta. Bugbl
n3nyyeHuii. Bugpl cnekTpoB. CnekTpbl UCnyckaHus. CnekTpbl
nornoweHns. CrnekTpa/ibHbliA aHanm3. CnekTpasibHble Knacchl
3Be3[,.

Na6opatopHaa pa6ota Nel10. OnpeaeneHne ANVHbI CBETOBOM
BOJIHbI C MOMOLLbHO ANGPAKLMOHHON PELLETKMN.

TeopeTuyeckoe 3aHaTue. YNbTPa(UONETOBOE W3/yYeHMe.
VH(bpakpacHoe nsnyyeHve. PEHTreHOBCKME Nyyn.
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MP12, MPW, MP15, MP16,
MP17, MP39, P61, P64,
MP67, MPy9

OK 04, /IP14, NTP23, NTP24, NIP25,
MPZ1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, MP64, MP66,
MP610, MPy7, MPy8, MPy12

OK 05, JIP8, /IP16, /IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MPy1, MPy4
OK 05, JIP8, /IP16, /IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P62, MPy1, MPy4

OK 05, /1P8, J1P16, J1P26, J1P33,
MP8,MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, INMP62, MNPy4, MNPy8

OK 04, /IP14, NP23, NIP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12

OK 05, OK 07, P8, NIP16, NIP26,
NP33, MP8, MP10, MP18, MP19,



Tema 5.3
CneumnansHas
Teopus
OTHOCWUTENbHOCTU

Pasgen 6. KsaHToBaA
Tema 6.1.
KBaHTOBas onTuKa

Tema 6.2.
dun3nkKa atoma u
aTOMHOro sapa

YnbTpauronetoBoe u3nyyeHve. WH(paKpacHOe W3fyyeHue.
PeHTreHoBckne nyun. WX npupoga u cBoictBa. Llkana
3NEKTPOMArHUTHbIX U3N1yYeHWiA

KoHTponbHaa paboTa

TeopeTnyeckoe 3aHATHUe. CneupnansbHasa Teopus
OTHOCUTENbHOCTY

[BmwKeHne co cKopoCTblo cBeta. [locTynatbl  Teopun
OTHOCUTENIbHOCTW W CNeAcTBua K3 HUX. VIHBApMaHTHOCTb
MOAYNA CKOPOCTW CBETa B BakKyyMme. JHeprusa nokos. CeA3b
MacCbl M 3HEprMM  CBOOOAHON  YacTuubl.  DNEMEeHTbI
PENATUBUCTCKON UHAMUKMN

hunsnka

TeopetTnyeckoe 3aHsTue. KBaHTOBad runotesa [lnaHka.
[aBneHne cBeTa. XMMMUYECKOE [ENCTBME CBETA.

KBaHTOBaa runotesa [lnaHka.  TennoBoe  U3y4yeHMe.
KopnyckynspHo-BonHOBOW Ayanu3Mm. PoToHbl. [unoTesa fe
Bpoiind 0 BOMHOBbLIX CBOWCTBax 4YacTuy. COOTHOLLEHME
HeonpeaeneHHOCTEN ["eli3eHbepra. [aBneHue CcBeTa.
Xunmmnueckoe feicteue ceeta. OnbiTbl MN.H. Jlebegesa n H.W.
Basunosa

TeopeTunueckoe 3aHaTre. POTOIPDEKT. 3aKOHbI HOTO3(deEKTA
®oTO3hPeKT. YpaBHeHMe JiMHWTENHa A1 (hoTo3dhdeKTa.
BHewHWIA  (DOTO3NEKTPUYECKUA  3PeKT.  BHYTpeHHWIA

(hoTO3(EKT. Tunol (hOTO3/1EMEHTOB. MpumeHeHne
(hoToahpekTa

TeopeTuueckoe 3aHaTue. AaepHas Moaenb atoma. [ocTynathbl
bopa

Pa3Buntne B3rnsAoB Ha CTpoeHue BellecTBa. Mogenu CTpoeHuns
aTOMHOro afpa. 3aKOHOMEpPHOCTW B aTOMHbIX CNEeKTpax
Bogopoda. AgepHas mogens atoma. OnbiTel 3. Pesepgopaa.

43

MP28, MP30, MP31, MP42,
MP46, MP55, T1P68, INP69

OK 05, /1P8, NIP16, /P26, NIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP67, MP69,
MPy2, MPy5, MPy11

OK 05, /IP8, /IP16, NIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, MP62,
P63, MPy1, MPy2, MPy3, MPy5

OK 02, NP8, NIP16, /IP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MP67, MPy2, MPy5

OK 05, /1P8, JIP16, JIP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MP64,
MP65, MPy2, MPy3



Mopgenb aToma Bogopoga no H. bopy. KBaHTOBble MOCTynathl
bopa. J1a3epsl.

TeopeTuyeckoe 3aHATHE. PagnoaKTMBHOCTb. 3aKoH
PafMoaKTMBHOIO pacnaga. PaanoakTVBHbIE NPEBPaLLEeHMS.
Pafn0aKT1BHOCTb. 3aKoH pagmnoakTUBHOIO pacnaga.
PafnoakTuBHble npespawieHuss. Cnocobbl HabMwgeHns wu
perucTpauuy  3aps>keHHbIX 4YacTuy. Oddekt Basuiosa -
YUepeHKoBa.

TeopeTnueckoe 3aHaTme. CTPOEHME aTOMHOro agpa. Jedgekr
MacCCbl, 3HEPIrnA CBA3N N yCTOVIqMBOCTb aTOMHbIX A0€ep.
CTpoeHne aTOMHOro fgpa. [ledhekT Macchl, 3Heprus CBA3U W
YCTONYMBOCTb aTOMHbIX SiAEp.

TeopeTnueckoe 3aHATUe. SAEPHbIE PEAKLN. DHEPreTUYECKUIA
BbIXO/] SAEPHbIX peakLyii. VICKyCCTBEHHast panoaKTUBHOCT.
AnepHble peakuMu. FoepHas SHepreTka. SHepreTUyeckuil
BbIXO/, SilePHbIX peakLUuii. VICKyCCTBEHHast pagnoaKTUBHOCT.

TeopeTuueckoe 3aHsaTue. [eneHne TaKenbiX agep. LienHas
AAepHas peakums. YnpaBnsemas LenHas peakums. F4epHblin
peakTop.

OeneHve Tsxkenblx agep. LenHad agepHas — peakuus.
Ynpaensemas LenHast peakumsi. AAepHbIi peakTop

TeopeTuueckoe 3aHsTue. TePMOAAEPHLINA CUHTES
TepMosaepHbIi CUHTE3. DHeprus 38e3.
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OK 05, /P8, J/IP16, /IP26, /P33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, 1P62, MP63,
MP64, NP6, MPy2, MPy4, MPy5,
MPy9

OK 05, J1P8, J1P16, JTIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, P63, MP65, MPy3

OK 05, /1P8, JIP16, JIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP62, MP63,
MPy5, MPy9

OK 05, OK 07, JIP8, /IP16, JIP26,
NP30, /IP33, MPS, MP10, MP18,
MP19, MP28, MP30, MP3L1,
MP42, MP46, MP55, P61,
MP68, MPy1, MPyLO

OK 05, OK 07, J1P8, N1P16, J1P26,
P30, JTIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
P68, MNPe69, rNMPytO



TeopeTnuyeckoe  3aHsATME. Brvonornyeckoe  pelicTBue
PafMOaKTUBHbIX U3NYYEHWIA

MonyyeHne pafMOaKTMBHBLIX W30TOMOB U WX MPUMEHEHME.
Buvonornyeckoe  feicTBve  PaguMoaKTUBHbLIX — W3/YYEHUIA.
AneMeHTapHble YacTuLbl

KoHTponbHasa paboTa
Pasgen 7. CTpoeHune BceneHHoii

Tema 7.1 TeopeTuueckoe saHaTue. CTpoeHne CONHEYHOW CUCTEMBI
CtpoeHue ConHeyHas cucTema: niaHeTbl U Mavible Tena, cucTeMa 3eMns—
ConHeyHoM NyHa

CUCTEMBI

Tema 7.2 TeopeTnyeckoe 3aHATUeE. 3BE3pbl, nx OCHOBHble
3BosounA XapaKTePUCTUKN. CoBpemeHHble npeacTaBneHns 0
BceneHHoiA NpoucxXoXxaeHun 1 sgontouuy ConHua 1 38€34

CtpoeHue 1 agontoums ConHua v 38é3a. Knaccuurkaums 3s€3a.
3BE3/bl N UICTOUHUKWN UX SHEPTUN.

TeopeTuueckoe saHaTue. MneyHblii MyTb — Hawa ManakTyka.
Tunbl ranakTuk. Pagmuoranaktnky 1 KBasapbl.
[ManakTnka. Tunbl ranakTuk

TeopeTuueckoe 3aHATKE. BceneHHas. PacLumpeHue
BceneHHoil. 3akoH Xab6na. Teopus BonbLIOro B3pbiBa.
MaclutabHas CTpyKTypa BeeneHHol. MeTaranakTuka.

45

OK 05, OK 07, /P8, /P16, J/IP26,
NP30, NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP68, MP6Y, MP610, MPYIO,
MPy11

OK 05, /IP26, 1IP34, MP5, MP21,
MP33,MP36, MP37, MP38,
MP55, MP56, MP57, MP61,
MP63, MP6Y, MP610, MPy1,
MPy6, MPy 11, MPy12

OK 05, IP26, /IP34, MP5, MP21,
MP33,MP36, MP37, MP38,
MP55, MP56, MP57, MP61,
MP63, MP69, MP610, MPy1,
MPy6, MPy 11, MPy 12

OK 05, /1P26, /1P34, MP5, MP21,
MP33,MP36, MP37, MP38,
MPS55, MP56, MP57, P61,
MP63, MP69, MP610, MPy1,
MPy6, MPy 11, MNPy 12

OK 05, JIP26, JIP34, MP5, MP21,
MP33, MP36, MP37, MP38,
MPS55, MP56, MP57, T1P61,



BceneHHoii

NaGopaTopHas pa6oTa Nell. K3y4yeHuWe KapTbl 3BE3A4HOIO

Heba.

2 _

KoHTponbHasa paboTta 1 _
Pab6oTa Haj UHAUBUAYaANbHbLIM NPOEKTOM 26 _
MpomeXxyTouyHas aTTecTaumnsa (3K3ameH) 6 _
Bcero: 217 34

CoBpeMeHHble NpeAcTaBNeHUss O CTPOEHUM W 3BOMOLMM
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MP63, NP6, MP610, MPy1,
MPy6, MPy11,MPy12

OK 04, NIP14, NP23, /P24, NIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, P66, MP69,
MP610, MPy1, MPy7, MPy12



3. YCNoBnA PEANN3ALNN TTPOTPAMMbI YHEBHOI O NMPEAMETA

3/1. MaTepuanbHO-TeXHUYECKOe obecneyeHumne

[na ocBoeHMsA nporpaMmMbl yuye6Horo npegmeta OOIMy/1 1 dusmka 8 OBMNOY
«KOMT» nmeetcs yuebHbI KabuHeT «Pursmka.

MomeLleHne KabMHeTa OCHALLEHO TUMOBbIM 060PYAOBaHWEM, B TOM YuChe
cneuvanM3npoBaHHoOn  ydyebHOM  MebGenblo W cpeAcTBaMM  0ByYeHMs,
HeoOXOAMMbIMU A7 BbIMOSIHEHWUA  TPebOoBaHWA K  YPOBHKO  MOArOTOBKM
obyuJaroLmxcs.

OcHalLeHVe y4ebHOro KabuHeta:

- Mocafj0uHble MeCTa Mo KOMIMYeCTBY 00yYatoLmxcs;
- pabouee MecTO npernogasarens;

- 33[laHnAa 419 KOHTPO/bHbIX paboT;

- NpoteccnoHaIbHO-0PUEHTUPOBAHHbIE 3aaHNS;
- 3K3aMeHaUMOHHble maTepuasbl.

TexHnueckme cpeacTsa 06yyeHus:

- NepCoHaslbHbliA  KOMMbIOTEP  C  JIMUEH3NOHHBLIM  MPOrpaMMHbIM
006ecrneyeHnemM;

- NPOEKTOpP C 3KPaHOM.

3asbl:

BubnnoTteka, unTanbHbIN 3a/ C BbIXOJOM B CeTb VIHTEPHET.

3.2. VHhopmaunoHHoe obecneyeHne peannsaunum nporpaMmeol

Ana peanmsaumm nporpammbl B 6nbnnoteyHom toHge OBMNOY «K3AMT»
MMEKTCA MNeyaTHble W 3/IEKTPOHHbIE 00pa3oBaTte/ibHble M UH(OPMaLMOHHbIE
pecypcbl 415 UCMosb30BaHWs B 06pa3oBaTe/ibHOM MpoLecce.

3.2.1. OCHOBHbIe UCTOYHUKMU

1 Mskuwes .A. dusmka 10 Knacc: y4yeOHWK [ansa o6uieobpas3osar.
OpraHunzaupia : 6a3oBbIi 1 yrny6neHHbIn ypoBHM / I.A. Makuwes, b.b. ByxoBLes,
B.M. YapyruH; noa. Pen. H.A. TMapeHTbeBoOW. - 9-e wu3g.,, crep. - M.
MpocBseLleHne, 2022. - 432 c.

2. Msakuwes I.A. ®du3nka 11 Knacc: Yy4yebHUK 51 06LLe0bpa3oBar.
OpraHunzauuia : 6a3oBbI 1 yrny6neHHbln yposuu / I.A. Mskuwes, b.b. byxoBues,
B.M. YapyruH; noa. Pea. H.A. TMapdeHTbeBoin. - 10-e m3g., ctep. - M.:
lMpoceelueHne, 2022. - 432 c.
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3.2.2. JoNONMHNTEeNbHbIE NCTOYHUKN

1 BacunbeB, A. A. ®dusmka: yyebHoe Mocobwe aOns  CPefHero
npodeccroHanbHoro obpasosaHusa / A. A. Bacunbes, B. E. ®egopos, /1. 1. Xpamos.
- 2-e u3a., vcnp. u gon. - Mockea: W3patensctBo HOpawt, 2024. - 211 c. -
(MpoeccnoHanbHoe o06pa3oBaHue). - ISBN 978-5-534-05702-7. - TeKcT:
3NEKTPOHHbIN /[  O6pasoBaTenbHas nnatgopma HOpalT [canTt]. - URL:
https ://urait.ru/bcode/538886

2. KanawHukos, H. . ®u3mka: y4ebHUK N NPaKTUKYM OS89 CPeaHero
npodeccnoHanbHoro obpasosaHua / H. IN. KanawHukos, C. E. MypaBbeB. - 2-e
n3g., nepepab. v pon. - Mockea: WM3gatensctBo HOpaint, 2024. - 496 c. -
(MpodeccnoHanbHoe o06pa3oBaHMe). - ISBN 978-5-534-16205-9. - TekcT:
3NEKTPOHHbIN // Obpa3oBaTenbHad nnatgopma HOpanWt [caitT]. - URL:
https://urait.ru/bcode/542247

3.2.3. IHTepHeT-pecypchl

1 EanHan KO/INekummn UMPpoBbIX  06pa3oBaTesibHbIX  PecypcoB
[3nekTpoHHbIA pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickast  anekTpoHHast WwKona [OnekTpoHHbIA  pecypc] URL:
https://resh.edu.ru/

3. Pewy EIM3 [OnekTpoHHbIN pecypc] URL.: https://phys-ege.sdamgia.ru/
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4, KOHTPOJ1b N1 OUEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI' O

KoHTponb u

pacKpblBalOTCS  uyepes

NMPEOMETA
OLUeHKa pe3ynibTatoB OCBOEHUA yH86HOFO npeamMeTa
AnCUnNINHapPHbIE  Pe3ynbTaTbl, HalpaB/IEHHbIE  Ha

(hopMmnpoBaHMe 06LLMX 1 NPOECCUOHANTbHBIX KOMMNETEHUMIA NO pasaenam 1 Temam
coflepXaHus y4ebHOro marepumarna.

Ob6uwasn /
npogeccnoHanbHas
KoMneTeHUnAa
OK 01. Bblbupatb cnocobsl
peLueHus 3afay

NpogeccMoHanbHOM
LeaTensHoOCTU
NMPUMEHUTENIbHO K pas/inyHbIM
KOHTEKCTaM

OK 02. Mcnonb3oBaTb
COBpPEMEHHbIe cpeAacTea
MouncKa, aHanm3a n
NHTepnpeTaynmn nHpopmMalmu,
n NH(opMaLMOHHbIE
TEXHOMOrNN AN18 BbINOMHEHUA
3agau NpPoeccroHabHOA

[eATENbHOCTHU

Pasgen / Tema

BefeHne
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

Pa3sgen 5, Tema 5.1

Pa3gen 6, Tema 6.1
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Tnnbl OLEHOYHbIX
MEPONPUATUIA

YCTHbIA onpoc

TecTupoBaHue

YCTHbIA onpoc

TecTupoBaHue

YCTHbIA onpoc

PU3NYECKNIA JUKTAHT
MpenctaBneHne pesynbTaToB
nabopartopHbIX paboT
KoHTponbHas paboTta

YCTHbIN onpoc
MpencTaBneHne  pesynbLTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTa
TecTupoBaHue

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
MpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbI onpoc

PU3NYECKNIA AUKTAHT

TecTupoBaHue

YCTHbI onpoc

PUN3NYECKNIA AUKTAHT
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTponbHas paboTa
MpencraBneHne  pesy/ibTaToB
nabopaTtopHbIX paboT
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa
KoHTponbHas pabota



OK 03. [lnaHupoBaTb W”
peasiv30BbiBaTb COOCTBEHHOE
npoeccroHabHoe 7
JMYHOCTHOE pasBuTye,
npeLnpUHUMATENbCKYHO
[eATeNbHOCTb B
npodeccmoHanbHoM  coepe,
MCNOMb30BaTb  3HaHWA MO
NnpaBoBoM W  (BMHAHCOBOW
rpamMoOTHOCTU B Pas/IMYHbIX
YKM3HEHHBIX CUTYaLUAX

OK 04. A(heKTMBHO
B3aVMMOJEeNCTBOBATb 7
pabotaTtb B KONJEKTMBE W
KoMaHze

OK 05. OcyLecTBnsaTb
YCTHYHO M MUCbMEHHYHO
KOMMYHMKaLMIO Ha
rocyapCTBEHHOM A3blKe
Poccuiickoin deaepaunm ¢
Yy4YeTOM 0COGEHHOCTEN
COLMa/IbHOIO U KY/IbTYPHOIO
KOHTeKCTa

Pasgen 2, Tema 2.2,
Tema 2.3

Pa3sgen 3, Tema 3.2

MMoBTOpeHME Kypca (U3MKK
OCHOBHOM LLUKO/bI
Pasgen 1, Tema 1.3

Pa3pen 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,
Tema 1.2, Tema 1.3
Pasgen 2, Tema 2.1,
Tema 2.2, Tema 2.3

Pasgen 3, Tema 3.1,
Tema 3.4, Tema 3.5
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lNpencTaBneHne pesynbTaToB
nabopartopHbIX paboT
KoHTponbHas paboTa

YCTHbI onpoc
MpencraBneHne  pesy/bTaToB
nabopartopHbIX paboT
KoHTponbHas paboTa

BX0fHOV KOHTPO/b

YCTHbII onpoc

PU3NYECKNIA AUKTaHT
TecTupoBaHue

YCTHbIN onpoc

PU3NYECKNIA JUKTAHT
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
TecTnpoBaHue
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
KoHTposbHas paboTta
MpencraBneHne  pesy/bTaToB
nabopartopHbIX paboT

YCTHbIA onpoc
MNMpenctaBneHne  pesynbTaToB
nabopartopHbIX paboT
KoHTposibHas paboTa

YCTHbIA onpoc

PU3NYECKUIA ANKTAHT
MNpencTasneHve pesynbTaToB
nabopartopHbIX paboT

YCTHbIN onpoc

PU3NYECKNI ANKTAHT

YCTHbIA onpoc

PU3NYECKNIA AUKTaHT
KoHTponbHas paboTta
MpencraBneHne  pesynbTaToB
nabopartopHbIX paboT

YCTHbI onpoc

PU3NYECKNIA AUKTAHT



OK  07. CopelicTBoBaTb
COXPaHEHMIO  OKpYXKatoLLeid
cpegbl, pecypcocbepeXkeHuto,
MPUMEHATb 3HaHWA 06
N3MEHeHUN Kmmara,
MPUHLMNbI 6epexxnmBeoro
Nnpoun3BoACTBa, 3IPGEKTUBHO
[leCcTBOBATb B Ype3BblyaiHbIX
cUTyauusx

MK 1.1. BbinonHATL onepauumn

no TEXHUYECKOMY
006CNYXXMBaHNIO U PEMOHTY
3NIEKTPUYECKOT O n
3/1eKTPOMEXAHNYECKOr 0
06opyaoBaHus.

MNK 1.2. [MpoBoAnTb
AMarHOCTUKY W UCMbITaHWS
3NEeKTPUYECKOr 0 7
3N1eKTPOMEXaHNYECKOro
060pyaoBaHUA.

Pasgen 4, Tema 4.1,
Tema 4.2

Pasgen 5, Tema 5.1,
Tema 5.2, Tema 5.3

Pasgen 6, Tema 6.1,
Tema 6.2

Pasgen 7, Tema 7.1,
Tema 7.2

Pasgen 2, Tema 2.2

Pasgen 3, Tema 3.3

Pasgen 5, Tema 5.2

Pa3gen 6, Tema 6.2

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.2

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.2
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KoHTponbHas pa6oTa

MpeacTaBneHne  pesy/bTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa

YCTHbI onpoc

PU3NYECKNIA AUKTAHT
MpencTaBneHne  pesynbTaToB
nabopartopHbIX paboT
KoHTponbHas pabota

YCTHbIN onpoc

PU3NYECKUIA AUKTAHT
KoHTponbHas paboTa

YCTHbI onpoc
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbI onpoc
PU3NYECKNIA ANKTAHT
KoHTponbHasa pabota

YCTHbIN onpoc

PU3NYECKNIA AUKTAHT
KoHTponbHas pabota
TecTnpoBaHue

YCTHbIA onpoc
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc

KoHTponbHas paboTta
MpencraBneHne  pesy/bTaToB
npaKTUyecknx pabot

YCTHbIA onpoc
MpencTasneHne pesynbLTaToB
nabopaTopHbIX paboT

YCTHbII onpoc
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc
MpefcTaBneHne  pesy/bTaToB
nabopaTopHbIX paboT

YCTHbI onpoc
lNpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT



MK 13. OcyLlecTBNATbL
OLEHKY  *MpOU3BOLCTBEHHO-
TEXHUYECKNX rokasartesnein
paboTbl  3NEKTPUYECKOTO U
3/1IEKTPOMEXaHNYECKOTr0
060pynoBaHUS.

N 21 OcyLecTBNATL
nnaHMpoBaHne  paboT  no
aKcnyarauum
3NEKTPUYECKOro 7
3/1IEKTPOMEXaHNYECKOTO
060pyaoBaHus.

Pasgen 2, Tema 2.1,
Tema 2.3

Pasgen 4, Tema 4.2

Pasgen 5, Tema 5.1,
Tema 5.2

Pasgen 2, Tema 2.1,
Tema 2.3

Pasgen 4, Tema 4.2

Pasgen 5, Tema 5.1,
Tema 5.2
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PU3NYECKNIA AUKTAHT
MpeacTaBneHne  pesy/bTaToB
nabopaTtopHbIX paboT

YCTHbIA onpoc
MMpenctaBsneHve pesynbLTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT

YCTHBIIA onpoc
MpefcTaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIn onpoc
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
PU3NYECKNIA AUKTAHT
MNpefcTaBneHve  pesynbTaToB
nabopaTopHbIX paboT
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