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1. OBLLAA XAPAKTEPUCTUKA PAEOYEN NMPOrPAMMbI
YYEBHOI'O NMPEOMETA

1.1. Mecto y4yebHOro npegmMeTa B  CTPYKType  OCHOBHOWN
npodgeccMoHasIbHO 06pa3oBaTe/IbHOMN NPorpaMmb|

YuebHbli  npegMeT  «du3nKa»  ABMsSETCA  00s3aTeNlbHOM  YacTbio
06Leobpa3oBaTe/IbHOM NOArOTOBKMN OCHOBHOI npoeccroHasIbHOW
o6pasoBaresibHO Nporpammsbl - NPorpaMMbl MOATOTOBKM CNELMaINCTOB CPeaHEro
3BeHa o cneyymanbHocTn 15.02.16 TexHonorusa MaliMHOCTPOEHWS.

1.2. Llenu n nnaHupyemble pe3ynbTaTbl 0CBOEHUA y4eOHOr0 NpegmeTa

1.2.1 Llenn ocBoeHMA y4ebHOro npeameTta

Cofiep>xaHune nporpammbl ydebHOro npegmeta «dPusmka» HarpaeieHO Ha
[AOCTUDKEHME Pe3ynbTaToB ero n3yyeHUs B COOTBETCTBUKN C TpeboBaHmAMM P OC
COO c yyeToM npodeccnoHanbHoin HanpasneHHocTn @IrOC CIlO.

OCHOBHbIMY LLENAMN N3yYeHNsa y4yebHoro npegmMeta «Pusmka» AIstOTCA:

- (hopmmpoBaHMe y 00y4atoLMXCA YBEPEHHOCTU B LLIEHHOCTN 06pa30BaHus,
3HAYMMOCTN  (IM3MYECKUX 3HAHUIA [N COBPEMEHHOI0 KB/ IM(PULMPOBAHHOIO
crneuuanmncTa Npy oCyLecTBIEHNN ero NPoecCUOHaIbHON AeATeIbHOCTY;

- (hopmmpoBaHMe eCTECTBEHHOHAYYHON rPamMOTHOCTH;

- OBfafeHne  Creumuyeckon  CUCTEMOM  (DU3NYECKUX  TOHATUMA,
TEPMUHO/IOTUEN N CUMBOJIMKON;

- OCBOEHWEe OCHOBHbIX (JU3NYECKMX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEMN;

- OBMafeHne OCHOBHbIMW MeTOAaMW Hay4yHOro ro3HaHUs MpupoAbl,
NCMosib3yembiMM B (DM3MKe (HabNIOAeHWe, OonucaHue, W3MepeHWe, BbiABUXKEHME
rmnoTes, NPoBefeHMe IKCNEPUMEHTA);

- 0OBMafeHne yMeHMsAMM 06pabatbiBaTh JaHHbIE IKCMEPUMEHTa, 0ObACHATb
Mo/lyYeHHble pe3y/bTaTbl, YCTaHaBNMBATb 3aBUCUMOCTU MeXAY (U3NYECKMMU
Be/IMYMHaMKN B HabNHO4aeMOM SIBMIEHUW, [enaTb BblBOAbI;

- (hopmupoBaHMe YMeHUA peluaTb (M3MYecKne 3afayn pasHbIX YPOBHeW
C/IOXKHOCTW;

- pas3BuTUe NO3HaBaTe/lbHbIX MHTEPECOB, MHTENNEKTYa/IbHbIX N TBOPYECKMX
CMOCOOHOCTEN B rpoLecce NPMobpeTeHNs 3HaAHNIA C UCMNO/b30BaHUEM Pa3INYHbIX
MCTOYHUKOB MH(OPMALUN M COBPEMEHHBIX WMHMOPMALMOHHBLIX TEXHOOTUIA;
YMeHUA  (hopMy/nMpoBaTb W OOOCHOBbIBaTb  COOCTBEHHYKD  MO3ULMIO MO
OTHOLLEHWUIO K (DM3MYEeCKOW MH(hopMaLu, NoslyvyaemMomn U3 pas3HbiX MCTOYHUKOB;

- BOCMWTaHMe YyBCTBa rOPAOCTM 328 POCCUMCKYHO (DU3MYECKYHO HayKy.



1.2.2 TlnaHnpyemble pe3y/ibTaTbl OCBOEHUS YUEOHOro npeameTa
Oco60e 3HayeHue y4ebHbIin NpeagmMeT UMEeET Npu GOPMUPOBAHNN U Pa3BUTUM OBLLMX M NPOGECCUOHAbHBIX KOMMETEHLNNA,
a TaKXKe COOTBETCTBYIOLLMX UM pe3ynbTaTtaM 06y4veHusi cornacHo ®roC COO.

MnaHupyembie pe3ynbTaTbl 06yYeHUS

KomneteHunn (OK, MK)

OK 01. Bebibupatb crocobsl
peLLeHns 3afau
npoteccnoHanbHoM

DEeATENIbHOCTN MPUMEHUTENBHO K
pa3nnyHbIM KOHTEKCTaM

Obuwune
JIP14 - oco3HaHVe NUYHOro BKMNaga B MOCTPOEHME
YCTONYMBOro 6yAayLLero,
NP23 - TOTOBHOCTL K TPyAy, OCO3HaHWe LEeHHOCTU
MacTepcTBa, TpyAonobue,
NIP24 - TOTOBHOCTb K aKTUBHOW [esTeNbHOCTM
TEXHOMOMMYECKON U COUManbHOW  HanpasfieHHOCTH,

CMOCOGHOCTb  MHULMWMPOBATb,  MMaHMpPOBaTb MU
CaMOCTOSITE/IbHO BbIMO/HATL TaKyto AesTe/IbHOCTb,
P25 - wuHTepeC K pasu4YHbIM  cepam

NPogecCMOHaNbHOW AeATeIbHOCTU, YMEHWNE COBepLUaTb
OCO3HaHHbIA  BbIGOp  Oyayuleldr  npodeccun  ”
peasi30BbIBaTb COOCTBEHHbIE XXN3HEHHbIE M/1aHbl,
JIP26 - roTOBHOCTb M CMOCOBGHOCTb K 06pa30BaHUIO U
camMo06pa3oBaHNI0 Ha MPOTSXKEHMUMN BCEM XKN3HM,

NNP34 - 0CO3HaHWE LEHHOCTWN Hay4HOW [esiTeNbHOCTH,

rOTOBHOCTb OCYLLEeCTBNATb NPOEKTHYO n
nccnefoBaTebCKy AeATe/IbHOCTb UHAMBUAYA/TbHO Y
B rpynne,

MP1 - CaMoCTOATe/IbHO  hopMynIMpoBaTb WU
aKTyanuaupoBaTb  npobnemy, paccMaTpuBaTb — ee
BCECTOPOHHE,

AdvcunnnnHapHble

MP61 copmMMpOBaHHOCTb MNPEeACTaBNEHUA O
pon N MecTe (PM3MKM U aCTPOHOMUU B COBPEMEHHOW
Hay4HON KapTMHEe MUpa, O CUCTEMOOOpa3yHoLLE pPonu
(PM3MKM B Pa3BUTUN ECTECTBEHHbIX HayK, TEXHUKU U
COBPEMEHHbIX TEXHOMOMMn, O BKage POCCUMICKUX W
3apy6eXHbIX  YYeHbIX-(DU3MKOB B pasBUTUE HAYKW;
NMOHMMaHNe  (PU3NYECKON CYLLHOCTU  HabnroAaemblX
ABNEHWA  MUKPOMMpPa, MakpoMupa W  Meramupa;
NMOHWMaHMe PO acTPOHOMUWM B MPaKTUYECKOW
[eATeNbHOCTM  YenoBeka W JalbHerWeM  Hay4Ho-
TEXHNYECKOM pasBuTUN, ponu hr3nku B
(hopmupoBaHMM  Kpyrosopa W (DYHKUMOHASIbHOW
rpaMOTHOCTU 4esioBeka [NA PelleHns MpaKTUYecKnX
3agavy;

MP62 chopMMPOBAHHOCTb YMEHWNIA
pacnosHaBaTb (hu3myeckne aBfeHNA (Npoueccbl) WU
O0OBACHATb WX HA OCHOBE W3YYeHHbIX 3aKOHOB:
pPaBHOMEpPHOE W PaBHOYCKOPEHHOE MNPSMOJSIMHENHOE
[BUXeHVe, CBOOOAHOE MafeHne Ten, [ABVDKEeHWe o
OKPY)XXHOCTW,  WHepuusa,  B3auMofeicTBme  Ten,
Konebate/ibHOE  [BWKEHWE,  Pe30HAHC,  BO/IHOBOE



MP2 - ycTaHaBnMBaTb CYLLECTBEHHbIA MPU3HAK WK

OCHOBaHWA AN  CpaBHeHWs,  Knaccuukauum  u
0600LLeHMS,
MP3 - onpegenatb LUenu [esaTeNbHOCTW, 334aBaTtb

napaMeTpbl U KPUTEPUU NX SOCTUXKEHMS,

MP4 - BbISIBNATbL 3aKOHOMEPHOCTM W MPOTUBOPEYMA B
paccmartpuBaeMbIX ABEHUAX,

MP6 - pa3BuBaTb KpeaTMBHOE MbILWIEHME MpK
PeLLEeHNN YKU3HEHHBIX NPO6/ieM,

MP10 - dopmMupoBaHMe Hay4yHOro TUMa MbILLIIEHUS,
BNafigHNe Hay4yHOW TEPMMUHONOTMEN,  K/HOYEBLIMM
MOHATUAMWN U METOLaMN,

MP12 - BbIABNATb MPUUYNHHO-CNIEACTBEHHbIE CBA3U U
aKTyanmsmpoBaTb 3ajadvy, BblABUraTb rUMoTesy ee
peLleHns, HaxoauTb aprymMeHTbl Ans [OKasaTe/bCTBa
CBOMX YTBEPXAEHWUIA, 33aBaTb NapaMeTpbl U KpUTepum
peLueHuns,

MPW - aHann3npoBaTb MonyYeHHblE B XO[e peLleHns
3afaun  pesynbTaTbl, KPWUTUYECKM OLEHMBATb UX
[lOCTOBEPHOCTb, NPOrHO3NPOBaTb U3MEHEHWE B HOBbIX
YCNOBUAX,

MP15 - paspabaTbiBaTb MjaH peLleHnsi nNpobaembl €
YUYEeTOM aHa/in3a WMEKLWMXCa MaTepuaibHbIX U
HemaTepuabHbIX PeCYpCoB,

MP16 - OCyLeCTBNsATb LieneHanpasieHHbIA MOUCK
nepeHoca CpeactB M CNOCOOGOB  [AEWCTBUS B
NPoMeCcCHoHaNIbHYIO cpeay,

[BWKeHWe;,  anddysms,  GPOYHOBCKOE  ABWDKEHMe,
CTPOEHME >KMAKOCTENM W TBEPAbIX Tes, W3MeHeHue
obbema TeNl Npu HarpeBaHUU (OXNaXKAEHUN), TenaoBoe
paBHOBecue, WcCnapeHve, KOHAEHCaUWs, MnaBneHue,
KpUCTa/in3aLms, KUMeHue, BIAXKHOCTb BO34yXa, CBA3b
cpefHell KUHETUYECKON 3HEPruM TenaoBoro ABMKeHUs
MO/IEKYN1 C abCOMOTHOW TemnepaTypol, MOBbILLIEHMWE
[laB/IEHNSA ra3a Npv ero HarpeBaHu B 3aKPbITOM COCY[e,
CBA3b MeXAy MapaMeTpamn COCTOSHMSA rasa B
n3onpoueccax; aneKTpmsauma Ten, B3aMMOLENCTBME
3apafoB,  HarpeBaHue  MPOBOAHMKA C  TOKOM,
B3aMMopeicTane MarHuTOB, 3/IeKTpOMarH1THas
VHAYKUWSA, AeNCTBME MAarHUTHOIO Nons Ha NPOBOAHMK C
TOKOM W [BWKYLIMIACA 3apsf, 3/1eKTPOMarHUTHbIE
KonebaHus 7 BOJIHbI, NPAMOIHENHOe
pacrpocTpaHeHWe CBeTa, OTpPaKeHue, MpeioM/IeHue,
NHTepdepeHums, audpakuma 1 nonapusauma CBeTa,
aucnepcus  cBeTa;  (POTO3NEKTPUYECKUI  3(hEKT,
CBETOBOe [aBfieHWe, BO3HWUKHOBEHWE JIMHENYaToro
CMeKTpa  aroma  BOAOPOLa,  eCTecTBeHHas MU
NCKYCCTBEHHas PanoaKTUBHOCTb;

MP63 BnageHue OCHOBOMONararoLLMmMm
(hn3nyecKkmmn NMOHATUAMU 7 Be/IMYNHAMU,
XapaKTepu3yrLmmMm (hunsnyeckme rpovecchl
(cBA3aHHbIMK c MexXaHUYeCKMM LBUXEHVEM,
B3aMMOLENCTBNEM Tesl, MeXaHUYeCKUMU KosiebaHNAMM
W BOMHamW;  aTOMHO-MOJIEKY/IAPHBIM ~ CTPOEHWeM



MP17 - ymeTb NepeHOCUTb 3HaHWA B NO3HABATE/IbHYHO
1 NPaKTUYECKYH0 06/1aCTW XMU3HEAEATENbHOCTH,

MP39 - camoCTOATeNbHO COCTaBAATb MaH PeLleHus
npobneMbl C  Y4eTOM  MMEKOLWMXCA  Pecypcos,
COOCTBEHHbIX BO3MOXXHOCTEN 1 MPeANOUTEHUNA,

MP42 - genaTb OCO3HaHHbIN BbIGOP, apryMeHTMPOBaTb
ero, 6patb OTBETCTBEHHOCTb 3a PeLLeHwe,

MP46 - BnageTb HaBblkaMW  O3HaBaTE/IbHOMN
pedieKcMmn Kak 0CO3HaHWS CoBepLUaeMbIX AeACTBU U
MbIC/IUTE/IbHLIX  MPOLECCOB, WX  PesynbTaToB U
OCHOBaHWI

BeLLeCTBa, TEMn/0BbIMU MPOLECCaMu; 3MIEKTPUYECKM Y
MarHUTHbIM nongmu, 3NIEKTPUYECKM  TOKOM,
3NEKTPOMArHUTHbIMU ~ KONebaHMsMU 1 BOSTHAMK;
ONTUYECKUMM ABMIEHUSAMUN; KBAHTOBLIMU  SIBIEHUAMM,
CTPOeHueM aToma n aTOMHOro aapa,
PaAnoaKTMBHOCTBLIO); B/afeHWe OCHOBOMO/IArakoLLmMmm
aCTPOHOMUYECKUMWU  MOHATUAMMK,  MO3BONAIOLLMMU
XapakTepu3oBaTb  MPOLECCbl,  MPOUCXOAALMe  Ha
3Be3fax, B 3BE3[HbIX CUCTEMAX, B MEXraiaKTU4ecKoi
cpefe; ABVKeHME HebeCHbIX Ten, 3BOSIIOUMIO 3Be3[ U
BceneHHoi;

MP64 BnageHne 3aKOHOMEPHOCTAMMW, 3aKOHaMW
N TeopusiMn (3aKOH BCeMUPHOro TaroteHus, I, 11 v 1l
3aKOHbl HblOTOHA, 3aKOH COXPaHeHWs MeXaHWYeCKOM
3Heprun, 3aKOH COXpaHeHus UMMynbca, MNPUHLMM
Cynepnosvuyum  cun,  NPUHUMN  PaBHONPaBHOCTU
NHepLManbHbIX ~ CUCTEM  OTCYeTa,  MOJIEKYNAPHO-
KWHETUYECKYIO Teoputo CTPOeHWSA BeLlecTBa, rasoBble
3aKOHbl, MNepBblil  3aKOH  TEPMOLMHAMUKK;  3aKOH
COXpaHeHWsa 3NeKTPUYEeCcKoro 3apsga, 3akoH KynoHa,
3akoH Oma 4N yyacTka uenu, 3akoH Oma gns nosiHou
3NIEKTPUYECKON Lenu, 3akoH [pkoyns - JleHua, 3aKoH
3IEKTPOMArHUTHOM ~ MHAYKUMKW, 3aKOH  COXPaHeHWs
3Hepruu, 3aKoH MPSAMOSIMHEHOrO pPacrnpocTpaHeHUs
CBeTa, 3aKOH OTpPaXeHusA CBEeTa, 3aKOH MpesioMIeHus
CBETa; 3aKOH COXPaHEeHWs 3Heprum, 3aKOH COXpaHeHus
MMMy/bCa, 3aKOH COXPaHEHWA 3M1EKTPUYECKOro 3apaa,



3aKOH COXpaHeHWs MaccoBOro ymcna, noctynatbl bopa,
3aKOH  pafMoaKTMBHOIO  pacnaga);  YBepeHHoe
MCNONb30BaHME 3aKOHOB W 3aKOHOMEPHOCTER npu
aHanmse n3nNYecKnX ABIeHNIN N NPOLIECCOB;

IMP65 ymeHWe yunTbIBaTh rpaHuLLbl NPYUMEHEHUA
M3YYeHHbIX  (DM3NYECKUX  Mofenield:  maTepuaibHas
TOYKa, WHepumaibHas cucTeMa OTcyeTa, WAeasbHbIA
ras; MOLE/N CTPOeHMsI rasoB, XXUAKOCTEW U TBEPLbIX
Ten, TOYEUHbIN 3NEKTPUYECKUIA 3apad, SAepHas MOaeNb
aTtoMa, HYK/IOHHas Mofenb aToOMHOro sgpa npwu
peLeHnn (hM3nYecKnx 3afay;

MP67 CcOpMUPOBAHHOCTL YMEHUA peLlatb
pacyeTHble 3afadn C SBHO 3afaHHON (hU3NYECKOW
MOZENbO,  UCMOMb3ya  (PU3NYECKME  3aKOHbI U
MPUHLUMMbI, Ha OCHOBE aHa/M3a YCMoBMS 3afauu
BbIOMPaTb (PU3NYECKYIO MOZESb, BblAENATb (PU3NYeCKme
BE/MUYUHBI U (HOPMY/ibl, HEO6XOAMMbIE AN ee PeLLIeHNs,
MpoOBOAWUTL  pacyeTbl M OLEHMBATb  PeaslbHOCTb
MOMlYYEHHOr0  3HayeHUsi  (DU3NYECKON  BE/IMUUHDI;
pelsaTb KayecTBEHHble 3a/la4u, BbICTPaMBas SIOrMYecku
HEMPOTMBOPEUMBYHO LIEMOYKY PaCCYXXAEHWA C ONOpPOM
Ha U3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (hU3nNYeCKme
AB/IEHNS,

MP68 chopmMMPOBAHHOCTb YMEHUA MPUMEHATb
MoflyYyeHHble  3HaHWA AN OOBACHEHUS  YCMOBUIA
NPOTeKaHUs (PU3NYECKUX SABIEHUIA B Mpupoge u Ans
NPUHATUA NPaKTUYECKUX pPeLleHniA B NOBCELHEBHOW



XW3HW  Ons obecneyeHus  GesomacHoOCTM  mpwu
obpaLLleHnn ¢ BbITOBbIMK NPUOGOPaMM U TEXHUYECKAMM
YCTPOCTBaMK, COXPaHEHWs 3[0P0BbA W COONHOAEHUS
HOPM  3KOJIOFMYECKOro MOBeAeHUs B OKpYXKatoLLei
cpefe; MNOHMMaHWe  HeobXOAMMOCTM  NMPUMEHEHUS
LOCTUKEHUI (hU3nKN n TEXHO/IOT Ui ans
paunoHaIbHOro NPYPOA0NOL30BAHNS;

MPyl chOopMUPOBAHHOCTL MOHUMAaHUSA POSK
(M3MKM B IKOHOMMUYECKOWN,  TEXHONIOrMYECKOW,
COUMaIbHOA N 3TUYECKOW  cthepax  AedATeSlbHOCTU
YesioBEKa; pPonM U MecTa (PU3MKM B COBPEMEHHOWA
Hay4yHOW KapTWHe MWpa; pPoOAM  acTPOHOMUW B
NPaKTUYECKOWN [esATeNbHOCTU YenoBeka U JasibHeleM
Hay4HO-TEXHUYECKOM Pa3BUTUW;

MPy2 cthopMMPOBAHHOCTb CUCTEMbI 3HAHWUA O
(PM3MYECKNX 3aKOHOMEPHOCTAX, 3aKOoHax, Teopusax,
JEVCTBYIOLMX Ha YPOBHAX MUKPOMMPA, Makpomupa u
mMeramupa, MpeAcTaBNeHUn O BCeobLleM XapaKTepe
(PM3NYECKMX 3aKOHOB; NPeACTaBNeHWIA O CTPYKType
NMOCTPOEHMS  (DU3NYECKON  Teopumn, 4TO  MO3BOMUT
0CO3HaTb  pPonb  (hyHAAMEHTa/IbHbIX  3aKOHOB W
MPUHLMUMOB B  COBPEMEHHbIX MPeACTaB/ieHNAX O
npupoge, MOHATb rpaHuUbl MPUMEHUMOCTU Teopuid,
BO3MOXHOCTM WX  MNPUMEHeHVUs 4N ONUCaHWA
€CTeCTBEHHOHaY4YHbIX SB/IEHWNIA 1 NPOLLECCOB;

MPy3 chopMMPOBAHHOCTb YMEHUS pa3nnyaTb
YCNOBMS NMPUMEHUMOCTM MOJeNen (usnyeckmx Ten wu



npoueccoB (SBNEHWIA): MHepLMabHas CUCTeMa OTCYUETa,
martepuanbHas TOYKa, PaBHOYCKOPEHHOe [BWKEHUe,
cBO60AHOE nafieHre, abcontTHO ynpyraa gedopmauyus,
abCoNMoTHO  ynpyroe ¥ abCcoNOTHO  Heynpyroe
CTO/IKHOBEHWS, MOAENEeN rasa, XWAKOCTU W TBEPAOro
(KpucTannmyeckoro) Tena, UAeabHOro rasa, TOYeUHbIN
3apsfd, OAHOPOAHOE 3NeKTPUYECKoe Mose, OAHOPOAHOE
MarHWTHOe  Mofe,  rapMOHM4YecKne  KonebaHus,
MaTeEMaTUYECKNIA MasTHUK, WAeaIbHbIA  NPY>KUHHbIN
MasTHUK,  FapMOHMYECKMEe  BOJHbl,  WAea/IbHbIN
KonebaTenbHbIin KOHTYP, TOHKas NMH3a; MOAENen atoma,
aTOMHOr0 fiipa U KBaHTOBOW MOAE/NN CBETA;

MPy4 chopMUPOBAHHOCTb YMEHUA OOBSACHSATb
OCOGEHHOCTN  MPOTEKaHUSA  (IM3NYECKUX  SBMIEHWIA:
MeXaHWYeCcKoe [BWKEHWe, TEMI0BOe [ABMXXEHME YacTul
BellecTBa, TenjioBoe  paBHOBecWe,  OPOYHOBCKOE
LOBWKEHWe,  Andysna,  UCMapeHue,  KUMeHne U
KOHAeHCcauusa,  nnaefneHVe M KpUCTain3auus,
Hanpas/IEHHOCTb Ten/onepesayn, 3MeKTpusaumn Ten,
9KBMMOTEHUMAIBHOCTA  MOBEPXHOCTN  3apPSXKEHHOIO
NPOBOAHMKA, 3/1eKTPOMarHUTHOM NHAYKUNN,
CaMOUHAYKUNK, 3aBUCMMOCTH CONPOTKB/EHWS
nonynpoBoAHNKOB "p-" 1 "n-TUNOB"™ OT TEMMNepaTypsbl,
pe3oHaHca,  WHTepdlepeHUMM  BOMH,  AUdpakumm,
aucnepcun,  MOMHOTO  BHYTPEHHEr0  OTPaXXEHWUS,
(hoTO3(EKT, (hU3NYECKMe MNPUHLMNLI CNEKTPasibHOro
aHanm3a v paboTbl nasepa, "anbga-" 1 "6eta-" pacnagpl



A0ep, raMma-usnyyeHve agep;

MPy5 cthopMMPOBAHHOCTL YMEHUIA MPUMEHSTb
38KOHbl  K/aCCUYECKON  MeXaHWKW,  MOJIEKYNIAPHOW
(GU3MKM 1N TEPMOAMHAMUKK,  3NEKTPOAVNHAMUKN,
KBAHTOBOM (OM3MKW AN151 aHa/IM3a 1 0O6BbACHEHUS SBNEHUI
MUKpPOMMPE, Makpommpa W Meramvpa, pasnmyatb
ycnosus  (rpaHuupl,  061actv)  NPUMEHUMOCTY
(hM3NYECKMX 3aKOHOB, MOHMMATb BCEOOLUMIA XapaKTep
(hyHOAMEHTa/IbHbIX ~ 3aKOHOB  (3aKOH  COXpaHeHus
MEeXaHWYeCKO 3HEPrun, 3aKOH COXPaHeHWst UMMY/bCa,
3aKOH  BCEMMPHOr0  TAFOTEHMSs,  MepBblii  3aKOH
TEPMOAVMHAMUKM, 3aKOH COXPaHEeHUs 3/1eKTPUYECKOro
3apafa, 3aKOH COXPaHeHWs 3HepPrun) 1 orpaHNMYeHHOCTb
NCMO/Mb30BaHNA YaCTHbIX 3aKOHOB; aHa/IM3MpoBaTh

(M3nyeckne  MPOLECCbl,  WUCMOMb3Ys  OCHOBHble
NOMOXEHNS, 3aKOHbI " 3aKOHOMEPHOCTY:
OTHOCUTENbHOCTb MEXaHUYECKOro [ABVXEHWS, (hopMybl
KMHEMaTVKM PaBHOYCKOPEHHOI0 ABVDKEHUS,

npeobpasoBaHust  [anmnes  Ans  CKOPOCTU U
NepeMeLleHns, TpW  3aKOHa  HbIOTOHA,  MPUHLMN
OTHOCUTENbHOCTM  [anunes,  3aKOH  BCEMUPHOrO
TAFOTEHWS,  3aKOHbl  COXPAaHEeHWs  UMNynbca U
MEXaHWUYECKO 3HepruM, CBA3b PaboTbl CWbl  C
M3MEHEHVNEM  MEXaHWYECKON  3Hepruu,  YcnoBus
paBHOBECWMSl  TBEpPAOro  Tena; CBA3b  [AB/EHUS
UeaNnbHOro rasa Co CPefHei KUHETUYECKOI aHepruieit
TEN/IOBOI0 ABUXXEHUSI U KOHLIEHTpaLueli ero Moneky’,



CBA3b  TemnepaTypbl  BelecTBa  CO  CpefHel
KWHETMYECKON 3HEprmeil ero 4vactul, CBA3b AaBNEHUS
NAeaNbHOrO0 rasa C KOHLUEHTpauuer MOfeKyn u ero
TemnepaTypon, ypasHeHue MeHgeneeBa-KnanenpoHa,
MepBblii 3aKOH TePMOAMHAMMWKKM, 3aKOH COXpaHeHus
3HeprMm B TeMOBbIX MpoLeccax; 3akKOH COXpaHeHWs
3/1IEKTPUYECKOro 3apaga, 3aKOH KynoHa,
NMOTeHLMaIbHOCTb 3/1IEKTPOCTATUYECKOrO rnons,
NPUHLMN CYNeprnosnLmMmn 3NEKTPUYECKMX MOMER, 3aKoHa
KynoHa; 3akoHbl Oma pfns y4actka uUenu u Ans
3aMKHYTOW 3/IEKTPUYECKON Lenun, 3akoH [hkoyns-
JNeHua, 3aKOH 3M1eKTPOMarHUTHOW WHAYKUMW, MPaBusio
INeHua, nocTynarbl crneymaibHoOM Teopuu
OTHOCUTE/IbHOCTN JNHLUTEHA, YpaBHeHUe DHLITEHA
ans goToadpekTa, NepsbId M BTOPOI NocTynatbl bopa,
nNpuHUMN  HeonpegeneHHocTn  [eit3eHbepra,  3akoH
COXpaHeHWs 3apsfa, MaccoBOr0 4ucia U 3Heprun B
AAEPHBIX peakumsX, 3aKOH pafMoaKTUBHOIO pacnaja;

MPy7 chopMMpPOBaHHOCTbL YMEHWIA UCCNes0BaThb
N aHasM3MpoBaTb pasHOobpasHble PU3NYECKMe ABMEHNA
N CBOWCTBA OOBLEKTOB, MPOBOAWUTL CaMOCTOSTE/bHbIE
nccnefoBaHnsA B peasibHbIX 1N NabopaToOpHbIX YCMIOBUAX,
ynTaTb N aHaNN3NPOBATL XaPaKTEPUCTUKN NPUOOPOB U
YCTPOWCTB, 06BACHATL MPUHLMMbLI X PaboThl;

MPy8 copMMpoBaHHOCTb MpPeACTaB/EHNA O
MeToAax  MOMYyYeHWs  Hay4HbIX  aCTPOHOMWYECKUX
3HaHW;  BfafleHVe  YMEHUSAMW  CaMOCTOSATE/IbHO



(hopMynmpoBaTb  Lenb  uUccneaosaHus  (NPOEKTa),
BblABUraTh rmnoTessbl Ha  OCHOBe 3HaHWA
OCHOBOMNONAratoLmMX QU3NYECKNX 3aKOHOMEPHOCTEN U
3aKOHOB,  MPOBEPATb  UX  3KCNEPUMEHTaSIbHbIMM
CpeAcTBaMu; MaHMPOBaTb M MPOBOAUTL (PU3NYECKMe

9KCMEPUMEHTbI,  OMWCbIBaTbL W aHAIN3MPOBATb
MOMYYEHHYIO  MPU  BLIMOMHEHUM  3KCMEPUMEHTA
VH(opMAaLMIO, onpeaensTh [0CTOBEPHOCTb

NoNy4YeHHOro pesynbTrara;

MPy9 chopmMMPOBAHHOCTb YMEHUs  peLuaTb
pacyeTHble 3aa4u C ABHO 3aaHHOM W HESIBHO 3aJaHHOM
(hM3MYECKOM MO/ENbIO: HAa OCHOBaHMM aHaim3a yCnoBus
BblOMpaTb  (hM3nMueckue  mogenn,  OTBevaroLiue
Tpe6oBaHMAM 3afayu, NPUMEHATb (HOPMY/bl, 3aKOHbI,
3aKOHOMEPHOCTM M NOCTYNaTbl (PU3NYECKNX TEOPUIA NpW
NCMOMb30BaHNN MaTeEMATUYECKNUX METOAOB peLLeHuns
3afjay, NPOBOAMTL pacyeTbl HA OCHOBAHWUU UMEOLLMXCSH
[laHHbIX, aHa/I3NPOBaTb Pe3y/bTaTbl M KOPPEKTMPOBATb
MEeTO/bl PeLleHNs C YY4eTOM MONYYEHHbIX Pe3ynbTaTtos;
peLaThb KayecTBeHHble 3afauum, TpebytoLymne
NMPUMEHEHUA 3HAaHWUIA U3 pa3HbIX Pa3fenoB LUKObHOMO
Kypca M3nKK, a TakKe MHTerpauuy 3HaHuin u3 gpyrmx
NnpeaMeToB eCTECTBEHHOHAYUYHOr0 UMKa: BbICTpamBaThb
NOTUYECKYID LENOYKY PacCy>XAeHWin ¢ ornopon Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W (hn3nyeckme
ABNEHNS;

MPytO ChOpMUPOBAHHOCTb YMEHUU



OK 02. Vicnonb3oBatb
COBPEMEHHbIE CpeAcTBa MOWUCKA,
aHaM3a M UHTeprpeTauuu
NH(opMaumm, n
NH(OPMALIOHHbIE  TEXHONOMNN
ans BbIMO/IHEHUA 3ajau
NpoheccnoHanbHO
[eATeNbHOCTU

NNP16 - acTeTMyeckoe OTHOLLEHME K MUPY, BKIHOYas

3CTETUKY  ObITa,  HAay4yHOr0o U TEXHWYECKOro
TBOpPYECTBa, CMOpTa, Tpyda W OOLLECTBEHHbIX
OTHOLLIEHWIA,

NIP24 - TrOTOBHOCTb K aKTUBHON AeATENbHOCTU

TEXHOMOMMYECKOM W CcOUManbHOM  HamnpasleHHOCTH,
CMOCOGHOCTb  MHUUMMPOBATb,  MMaHMPOBaTb U
CaMOCTOSITE/IbHO BbIMO/HATL TaKyHO AeATe/IbHOCTb,
J1IP26 - roToOBHOCTb M CMNOCOBHOCTL K 06pa3oBaHMIO U
caM000pa3zoBaHNM0 Ha MPOTSXKEHNM BCE XKU3HM,

MP8 - CMOCOGHOCTb n rOTOBHOCTb K
CaMOCTOATE/IbBHOMY ~ MOMCKY ~ METO[OB  PeLueHns
NpaKTUYecKMX  3agay, MPUMEHEHWI0  Pas/INyHbIX
MeTO/I0B NO3HaHWS,

MP10 - opmMupoBaHME Hay4HOrO TWUMa MbILLIEHMS,
BNafigHNe Hay4yHOW TEepMUHONOrMEN,  K/HOYEBbIMU
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aHanM3MpoBaTb M OLEHMBATb MOCNEACTBUS ObITOBOW W
NPON3BO/CTBEHHON AEATENbHOCTM YeNoBeKa, CBA3aHHOW
C  (hM3nmyecKummu npoueccamu, C  no3uuuii

3KOMOrnyeckor  6e30MacHOCT;  MNPeLCTaBeHWn o
pauuMoHa/IbHOM  MPUPOAOMNONb30BaHUM, @  Takxke
pasyMHOM  UCMO/Mb30BaHUN  JOCTVDKEHUA HayKu U
TEXHONOI A ans AanbHeuLwero pasBuTUA
4e/I0BEYECKOro 0OLLLeCTBa;

MPyl13  cthopMMPOBaHHOCTL  MOTMBALMU K
oyayulein  npoteccuoHanbHOM  [eSATENbHOCTM MO

CrneLmnasibHOCTAM (PU3NKO-TEXHUYECKOro Npogmns.

IMP65 ymeHWe yunTbiBaTb rpaHuLbl NPUMEHEHNS
M3YYEHHbIX  (DU3NYECKUX  MOAeNein:  MaTepuasibHas
TOYKa, WHepuMasbHas cucTeMa OTCYeTa, WAeasbHbIiA
ras; Mofenn CTPOeHWs rasoB, XXWAKOCTEN W TBepAbIX
Ten, TOYEYHbIN 3NeKTPUYECKUIA 3apsg, SAepHas Mogesb
aTomMa, HYK/IOHHad Mofe/flb aToMHOro agpa npu
peLLleHnn (hn3nyeckmx 3agay;

MP67 CcOpMUPOBAHHOCTb YMEHWUA  peLuaTb
pacyeTHble 3afa4M C SABHO 33f4aHHOM  (PU3NYECKOM
MOAENbI0,  UCMOMb3yA  (M3NYECKMe  3aKOHbl U
MPUHUMNLI; Ha OCHOBE aHaiM3a YCnoBus 3afayu
BblIOVpaTh (PU3NYECKYIO MOJENb, BbIAENATb (IN3NYeCcKmne
BE/IMUMHBI U (DOPMY/bl, HEOOXOAMMbIE [/1A ee pPeLleHus,
NpoBOAMTL  pacyeTbl W OLEHMBaTb  PeasibHOCTb
MOMlYYEHHOrO  3Ha4YeHUs  (PU3MYECKOM  BE/IMYMHBI,
pellaTb KayeCTBeHHble 3a4ayn, BbICTPaMBas /I0rM4eckm



NOHATUAMM U METOLAMMU,

MP21 - BfageTb HaBblKaMK MOyYEHUS MHGopMaLn
M3 WUCTOYHMKOB pPasHbIX TUMOB, CAMOCTOATENIbHO
OCYLLECTBNATL MOWCK, aHaiu3, cucTtemMaTusaumio u
WHTepnpeTauuio  MHQopMaLMn pasinyHbIX BULOB U
(hopm MpeLcTaBneHns,

MP38 - CaMOCTOATE/IbHO OCYLLIECTBNATH
Mo3HaBaTe/IbHYH [eATeNbHOCTb, BbISBATH NPO6/IEMbI,
CTaBuUTb U (POPMYy/NMPOBaTL COOCTBEHHbIE 3afayn B
06pasoBaTefibHON  JEeATENIbHOCTM U XKU3HEHHbIX
CUTYyaumax

HENpPOTMBOPEUMBYIO LIEMOYKY PaCcCYy>XXAeHWiA C Ornopoin
Ha M3Yy4eHHble 3aKOHbI, 3aKOHOMEPHOCTU U (IU3UYECKME
AB/IEHNS,

MP69 chopMm1poBaHHOCTb CO6CTBEHHOM
Mo3nLMN NO OTHOLLEHUIO K (PU3MYECKON MHopMaLmi,
nosly4aeMoin M3 pasHbIX  UCTOYHWUKOB,  YMEHWI
MCNoMb30BaTh LUMMPOBbIE TEXHOMOTUW ONA  MOWCKA,
CTPYKTYPUPOBaHWSA, MHTepnpeTauuy 1 npeLcTaB/ieHms
y4yebHOM M HAYYHO-MOMYNSPHOM  MH(opMauuu;
pasBUTVE YMEHMWIA KPUTUYECKOrO aHan3a nosyvyaeMon
NH(opmaLmu;

MPyl c(opMMPOBAHHOCTL MOHMMAHUS POK
(M3MKM B 3KOHOMMWYECKOW,  TEXHONIOrMYECKOMN,
COUMaZIbHOM M 3TUYECKOW cepax [edaTeslbHOCTU
yesioBeKa; PoiM M MecTa (U3MKM B COBPEMEHHOM
Hay4yHO KapTMHe MWpa; pPoOAM  acTPOHOMUWM B
NPaKTUYECKOW [eATeNbHOCTM YeNloBeKa U Aa/lbHeLeM
Hay4YHO-TEXHUYECKOM Pa3BUTUN;

MPy6 copmMMpPOBaHHOCTb YMEHWI MPUMEHATb
OCHOBOMoO/aratowne  aCTPOHOMUYECKME  MOHATUSA,
TEOPUM W 3aKOHbl A/19  aHaim3a W OObACHEHWS
(hM3nYeCKMX NPOLLECCOB NPOMUCXOAALLMX Ha 3Be3fax, B
3BE3[HbIX CUCTEMAX, B MEXralakTU4eckon cpefe;
OBWKEHNS  HebeCHbIX  Tef, 3BOMOUMM  3Be3q W
BceneHHow;

MPyll oBnafeHNe pas3INYHbLIMK Ccrocobamu
paboTbl C UH(OPMaLMeE (U3NYECKOTO COAEpXKaHus C



OK 03. T[lnaHupoBatb MU
peann30BbIBaTb CO6CTBEHHOE
npodgeccuoHanbHoe n
NMYHOCTHOE pasBuTHe,
npeanpYHUMATE/IbCKYHO
[eATeIbHOCTb B
NpodeccuoHabHOM cthepe,
1CNoNbL30BaThb 3HaHuA rno
(PMHAHCOBOM  rpaMoOTHOCTM B
Pa3NNYHbIX YKU3HEHHbIX
cUTyaumsx

JIP14 - oco3HaHMe NNYHOro BKIaga B MOCTPOeHue
YCTOMUMBOro 6yayLlero,
P16 - 3CTeTMYeCcKoe OTHOLLEHME K MUPY, BK/KOYas

3CTeTMKYy  OblTa, Hay4yHOro UM TEXHUYECKOro
TBOpPYeCTBa, CMopTa, TpyAa U OBLLECTBEHHbIX
OTHOLLIEHWIA,

NIP24 - TrOTOBHOCTb K aKTWBHOW [eATe/IbHOCTU

TEXHOMIOTMYECKOA W COUMaNbHOW  HanpaBNeHHOCTH,

CMNOCOGHOCTb  MHULUMMPOBATb,  MNaHMpPOBaTb U
CaMOCTOSATE/IbHO BbINOMHATL TaKyo AeATeNbHOCTb,
np2s - WHTEpeC K  pas3MyHbiM  cepam

NpogecCMOHaNbHOW AedaTeIbHOCTU, YMeHME COBepLUIAaTb
OCO3HaHHbIA  BblbOp  Oyaywlerd  npodeccun  ”
peann30BbIBaTb COOCTBEHHbIE XXU3HEHHbIE M/1aHbI,
J1IP26 - roTOBHOCTb M CMOCOOHOCTb K 06pa3oBaHMIO U
CaM0o06pPa30BaHNI0 Ha NPOTSXKEHNMN BCEIA XKN3HM,

MP1 - CaMOCTOAITe/IbHO  (pOpMyniMpoBaTb U
aKTyanusupoBaTb  nNpobsremy, paccmatpuBarb — ee
BCECTOPOHHE,

MP3 - onpefenate Uenn AeATeNbHOCTM, 3a4aBaTb

napameTpbl N KPUTEPUUN UX SOCTUXKEHUS,

MP6 - pa3BmBaTb KpeaTVBHOE MbILLUeHE NpK
PeLLEeHNN YKN3HEHHbIX NPo6/ieMm,

MP16 - oOCyLIeCcTBNATb LieNeHanpaBieHHbIA  MOUCK
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NCMONb30BaHMEM  COBPEMEHHbIX  MH(OPMAaLMOHHbIX
TEXHOMOMIA, pa3BUTME YMEHUIN KPUTUYECKOrO aHasim3a
1 OLLeHKM AOCTOBEPHOCTU NOyYaeMol MHhopMauum

MP61 cthopMMPOBAHHOCTL MPEACTABNEHUIA O
ponn U Mecte (M3NKM M acCTPOHOMUWN B COBPEMEHHOM
Hay4HON KapTWHe Mupa, O CUCTeMOOOpasyHoLLen ponu
(M3NKN B Pa3BUTUN ECTECTBEHHbIX HayK, TEXHUKU WU
COBPEMEHHbIX TEXHOMIOTNA, O BKafe POCCUACKMX W
3apyOeXHbIX YYeHbIX-(DU3MKOB B pasBUTUE HAYKMW,
NMOHVMaHVe (PU3NYECKOM CYLLHOCTU HabnogaeMbIX
ABMIEHNA  MWKPOMMpA, Makpomupa W  Meramupa;
MOHVMaHWe pPoM  acTPOHOMWUM B MPaKTUYECKOM
[eATeNIbHOCTN  4YefioBeKa W Ja/lbHelleM  Hay4yHo-
TEXHUYECKOM pasBuTUK, ponun (hr3VKN B
(hopMMpoBaHMM  Kpyrozopa U (PYHKUMOHabHOW
rpaMOTHOCTM YesioBeKa A1 PeLleHust NPaKTUYecKnX
3agav;

P64 BnageHvie 3aKOHOMEPHOCTAMM, 3aKOHaMU
N TeopusaMKM (3aKOH BCeMMpPHOro TaroteHus, |, 11 v Il
3aKOHbl HblOTOHA, 3aKOH COXPaHEHUS MeXaHU4YecKoMn
3HepruMmn, 3aKoH COXpaHeHUs WMNynbca, MPUHLMN
cynepnosvumMm  CWn,  MPUHUMN  PaBHOMPaBHOCTM
NHEPUMaIbHbIX ~ CUCTEM  OTCYeTa;,  MOJIEKY/NAPHO-
KWHETNYECKYIO TEOPUIO CTPOEHWS BeELLECTBa, rasoBble
3aKOHbl, MePBbIA  3aKOH  TEPMOAMHAMMKK;  3aKOH
COXPaHEeHUs 3MeKTPUYECKoro 3apsga, 3akoH KynoHa,
3akoH Oma A/1s yyacTka uenn, 3akoH Oma gns nosHoim



OK 04. ADeKTNBHO
B3aMMO/ENCTBOBaTb U paboTaTh B
KONNEKTUBE N KOMaH/e

rnepeHoca cpeact8 u  cnocobos
npodgeccnoHanbHyo cpeay,

MP18 - ymeTb WHTerpuposaTb 3HaHMA M3 PasHbIX
npeaMeTHbIX 06MacTel,

MP19 - BbigBuratb HOBble  UAEW,
OpUrMHa/IbHbIE NOAXOAbI U PeLLeHNs,
MP37 - ocyLlecTBNATb MO3NTUBHOE CTpaTernyeckoe
noBefleHNe B pas3/INYHbIX CUTyauusx, NPOSABAATb
TBOPYECTBO 1 BOOOpaXKeHWe, ObITb MHULMATUBHBIM,
MP38 - CaMOCTOATe/IbHO OCYLLeCTBNATb
MO3HaBaTe/IbHYO AEeATENbHOCTb, BbISBMATL NPOGIEMBI,

CTaBUTb W (HOPMy/NMPOBaTb COOCTBEHHbIE 3adayn B

[leicTBUs B

npegnarathb

06pa3oBaTeNlbHON  AEATENIbHOCTM U XKU3HEHHbIX
cUTyauumsx,
MP46 - BnageTb HaBblKamMy  MO3HaBaTeNbHOM

pedieKCMn Kak 0CO3HaHWS COBepLUaeMbIX AeACTBUN U

MbIC/IMTENIbHLIX ~ MPOLIECCOB, WX  pe3ynbTaToB U
OCHOBaHWI
JIP24 - TroTOBHOCTb K aKTUBHOW [AeATENbHOCTU

TEXHOMOMMYECKON W COUManbHOW HanpaBneHHOCTH,
CMOCOOHOCTb  MHUUMWPOBATb,  MNaHWpoBaTb WU
CaMOCTOATE/IbHO BbIMOHATL TaKyH AeATe/IbHOCTb,
JIP26 - roTtoBHOCTb ¥ CMNOCOBGHOCTL K 06pa3oBaHMIO U
CamMo06pa30BaHUI0 Ha NPOTSHKEHWUN BCEIA XKN3ZHM,

JIP34 - 0oco3HaHWe LEHHOCTW Hay4HOW AeATeNlbHOCTH,
rOTOBHOCTb OCYLLEeCTBNATb MPOEKTHYH n
nccnefoBaTeNlbCKy0 AeATeIbHOCTb UHANBUAYAIbHO W
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3NeKTPUYECKOM Lenun, 3akoH [hkoyns - JleHua, 3aKkoH
3NIEKTPOMArHUTHOW  MHAYKUMKW, 3a8KOH  COXpaHeHus
3HEprnu, 3akoH MPAMOSIMHEAHOrO pPacnpoCTpaHeHus
CBETa, 3aKOH OTPaXXeHWs CBETa, 3aKOH MpesoMaeHus
CBETQ; 3aKOH COXPaHeHWs 3HepPrun, 3aKOH COXpPaHeHus
NMMYNbCa, 3aKOH COXpPaHeHWUsa 3MeKTPUYECKOro 3apsja,
3aKOH COXpaHeHWs MaccoBOro yucna, noctynarsl bopa,
3aKOH pPagvoakTMBHONO  pacnaja); yBEepeHHoe
MCMOMb30BaHNE 3aKOHOB W  3aKOHOMEpHOCTel  npwu
aHaM3e (BM3NYECKMX SBNEHWNIA U NPOLIECCOB

MPyl copMMPOBAHHOCTb MOHUMAHUA PO
(M3MKM B 3KOHOMMWYECKOW,  TEXHOJIOrMYECKOW,
COUMaIbHOM UM 3TUYECKON Ccdepax  [AesTeNbHOCTM
4e/lOBEKA; POSIM U MecTa (PU3MKM B COBPEMEHHOW
Hay4yHON KapTWHe MWpa; PoOM  acTPOHOMUW B
NPaKTUYECKOW [esATeNIbHOCTU YenioBeka U fasibHelLeM
Hay4YHO-TeXHNYECKOM Pa3BUTUN

P62 ChOpMUPOBAHHOCTb YMEHWI
pacrno3HaBaTb (u3nyeckme sBneHUs (MpoLEecchl) U
OObACHATbL MX Ha OCHOBE W3YYEHHbIX 3aKOHOB:

PaBHOMEPHOE W PaBHOYCKOPEHHOe MpPSIMOMMHENHOe
OBWKEHVe, CBOGOAHOE NafigHMe Tef, ABMXKEHWE M0

OKPY)XHOCTM,  WHepuus,  B3aMMOfeicTBue  Ten,
KoneGaTeNlbHOe  [IBMXKEHWE,  Pe30HaHC,  BOJIHOBOE
OBWKEHVe;  anddysus,  6POYHOBCKOE  [BUXKEHME,
CTPOEHME KMAKOCTEN W TBEPAbIX TeN, W3MEHeHue



B rpynne,

MP3 - onpegenatb Uenn [OeATeNbHOCTH,
napameTpbl U KpUTEPUUN UX SOCTUNKEHUS,
MPS - BHOCUTb KOPPEKTMBbI B [EATENbHOCTb,
OLeHMBaTb  COOTBETCTBME  Pe3ynbTaTtoB  LeNsM,
OLeHMBATb PUCKW MOCNEACTBUIA AeATENIbHOCTH,

MP6 - pas3BuBaTb KpeaTUBHOE MbILL/IEHNE Mpn
PeLLEeHNN YKN3HEHHbIX NPo6/ieMm,

MP12 - BbIABNATL NPUYNHHO-CNELCTBEHHbIE CBA3N U
aKTyanuM3upoBaTb 3afadvy, BblABUraTb rUNOTE3y ee
peLleHns, HaxoauTb aprymeHTbl ANA [LOKa3aTe/bCTBa
CBOMUX YTBEPXKAEHWIA, 33laBaTb NapameTpbl 1 KpUTEPUA
peLLeHus,

MP28 - BnageTb pas/iMyHbIMU Criocobamu 06LLEHNS 1
B3aUMOENCTBIS,

MP30 - pa3BepHYTO M NIOrMYHO M3MaraTb CBOK TOUKY
3PEHUSA C NUCMOb30BaHNEM A3bIKOBLIX CPEACTB,

MP31 - noHumaTb W WMCMNOMbL30BaTb MPEUMYLLECTBa
KOMaH/HOW 1 NHANBNAYaIbHOW paboThl,

MP33 - NpuHUMaTb LEM COBMECTHON AEATENIbHOCTH,
OpraHv3oBbIBaTb M KOOPAMHUPOBATL [AENCTBMS MO ee
LOCTUDKEHNIO: COCTaB/IATb nnaH [EeNCTBUNA,
pacrnpegenatb pPoinm C YYeTOM MHEHWUIA YYaCTHUKOB
06CcyaaTb pe3ynbTaTbl COBMECTHOIN paboThl,

MP36 - KOOpAMHMPOBaTb W BbIMONHATL PaboTy B
YCNOBUAX peasibHOro, BMPTYa/IbHOT0 n
KOMOWHMPOBAHHOIO B3aUMOLENCTBS,

3aaBaTb
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ob6bemMa Ten Npu HarpeBaHUKU (OXNaXAeHMK), TENI0BOE
paBHOBeCWe, WCnapeHne, KOHAEHcaUuWs, M/aBfeHue,
Kpuctannmsaums, KuneHue, BNaXHOCTb BO3AyXa, CBA3b
cpefHell KUHETUYECKOW 3HEeprumn TErnsoBOro ABUXKEHWS
MOSIEKY/l C abCOMOTHON TemnepaTypol, MOoBbILLEHNe
[laB/IEHNA rasa npu ero HarpeBaHU B 3aKPbITOM COCY/E,
CBA3b MeXAy rnapaMeTpamy COCTOfHMS rasa B
n3onpoueccax; anekTpusauna Ten, B3aMMOAENCTBUE
3apafoB,  HarpeBaHWe  MPOBOAHMKA C  TOKOM,
B3aMMopeincTane MarHuTOB, 3/IeKTpOMarHUTHas
NHAYKUMA, AeACTB1E MArHUTHOIO Mot Ha MPOBOAHMK C
TOKOM W [ABWXKYLUMIACA 3apsf, 9/1eKTpoMarHUTHbIe
KonebaHus 7 BOJIHbI, NPAMO/IMHENHOE
pacrnpocTpaHeHWe CBeTa, OTPaXKEHWE, NPeoMIIEHMe,
NHTepepeHLMs, AMppakUUa U Nonsapusauma CBeTa,

aucnepcns  cBeTa;  (POTO3NMEKTPUYUECKMIA  3dpeKT,
CBETOBOE [aBNEHWe, BO3HWKHOBEHWE /NHEAYaToro
CnekTpa aromMa  BOAOPOAA,  €CTECTBEHHasd U

NCKYCCTBEHHaA PafM0aKTUBHOCTb;

MP64 BnafeHne 3aKOHOMePHOCTAMM, 3aKOHaMK U
TeopuaAMM (3aKOH BCemupHoro TaroteHus, 1, 11w 1l
3aKOHbl HbIOTOHA, 3aKOH COXpaHeHWs MexXaHW4ecKoi
3Heprnn, 3aKOH COXpaHeHWa WMMynbCa, NPUHLUMN
cynepnosvumMm  Cua,  NPUHUMN  paBHOMpPaBHOCTU
NHEPUMA/IbHLIX ~ CUCTEM  OTCYeTa;  MOJSIEKY/APHO-
KWHETNYECKYIO TEOPUID CTPOeHWSA BeLLEeCTBa, rasosble
3aKOHbl, MePBbIA  3aKOH  TEPMOAMHAMMUKKM,  3aKOH



MP55 - npuHUMaTb MOTUBbLI U aprymeHTbl APYrux
NHOJeN Npy aHan3e pe3ynbTaToB LeATeIbHOCTH,

MP56 - npu3HaBaTb CBOe MpaBO W MpaBO ApPYyrux
NHOAEN Ha OLLIMOKN,

MP57 - pa3BuBaTb CMOCOGHOCTb MOHWMATb MUP C
no3nummn gpyroro YenoBeka

19

COXpaHEeHNs 3MeKTPUYECKOro 3apsga, 3akoH KyroHa,
3aKoH Oma Ans yyacTka uenu, 3akoH Oma ansi NosiHoM
3NEKTPUYECKON Lenn, 3akoH [koynsi - JleHua, 3aKoH
3NEeKTPOMArHUTHOW ~ MHAYKUUW, 3aKOH  COXpaHeHus
3HEPrnM, 3aKOH MPAMOSIMHENHOr0 pPacnpoCTpaHeHUs
CBeTa, 3aKOH OTPadKeHMA CBeTa, 3aKOH MpesioM/eHns
CBeTa; 3aKOH COXpaHeHWs 3HEPrum, 3aKOoH COXpaHeHWs
NMNYNbCa, 3aKOH COXPaHEHWUs 3M1eKTPUYECKOro 3apsaa,
3aKOH COXpaHeHusi MaccoBOro uymcna, noctynarbl bopa,
3aKOH pagnoakTMBHOIO pacnaga);  yBepeHHoe
MCNONb30BaHME 3aKOHOB W  3aKOHOMEPHOCTEN npwu
aHanm3e PU3NYECKNX SBNEHUIA 1 NPOLIECCOB,

MP66  BnageHWe  OCHOBHbIMM  MeTOAaMMU
Hay4yHOro MO3HaHWA, WUCMOMb3yeMbiMA B (IM3NUKe:
npoBoAUTL  MpsAIMble M KOCBEHHblE  U3MEpPeHUs

(hM3MYECKMX BENNYMH, BbIGMpPas ONTUMasbHbIA CNOCO6
N3MEPEHUSs N UCNONb3YA W3BECTHblE METOAbl OLEHKMU
MOrpeLHOCTe M3MEPEHNIA, MPOBOAUTL WCCNeLoBaHMe
3aBMCUMOCTEN (PU3NYECKMX BENUYMH C UCMO/b30BaHNEM
NPAMBbIX  U3MEPEHNIA, OOBACHATL ~ MOJYYEHHbIE
pe3ynbTaThbl, UCNOMb3Ys (M3NUECKNE TEOPUM, 3aKOHbI U
NOHATUA, W [enaTb BbIBOAbI; CO6MKOAATL MpaBuna
6e3onacHoro Tpyga npu NpoBeAeHUM WCCNeoBaHWn B
pamKax  y4ebHOro  3KCMepvMeHTa U Yy4yebHo-
MCCNesoBaTe/IbCKON [eATENIbHOCTU C WUCMOJb30BaHWEM
LMPOBbLIX N3MEPUTENbHbBIX YCTPOWCTB 7
nabopaTopHoro 060pyAoBaHUsA;  CHOPMUPOBAHHOCTb



NnpefcTaBneHnA 0  MeTodax MOMyyYeHUss  HayuHbIX
aCTPOHOMUYECKMX 3HAHWIA;

MP610 oBnafeHe ymeHUAMM paboTaTb B
rpynne C BbINO/IHEHWEM  Pa3/INYHbIX  COLMAIbHBIX
ponel, nNnaHWMpoBaTb paboTy rpynnbl, pPauMoHaNIbHO
pacnpegenaTb  OeATeNbHOCTb B HEeCTaHAapTHbIX
CUTyaumsaX, afeKBaTHO OLEHVBaTb BK/AL KaXXA0ro U3
YYaCTHUKOB TpYnnbl B PeLUeHNe paccmaTpuBaeMoit
npo6nembl;

MPy9 copMMPOBAHHOCTb YMEHUS  peLlatb
pacyeTHble 33fa4m C ABHO 3afjaHHOM M HESIBHO 33/1aHHOIA
(h13nYecKo MOfeNbHo: Ha OCHOBaHWUW aHanm3a yCoBuUS
BbloMpaTb  (M3MYeckue  MoOZenn,  OTBevaloLLme
TpeboBaHMAM 3afayu, MPUMEHATb (POPMY/ibl, 3aKOHbI,
3aKOHOMEPHOCTM 1 NOCTYNaTbl PU3NYECKUX TEOPUIA Npu
NCMOMb30BaHUM  MaTEMATUYECKMX METOAOB peLleHuns
3afjay, NPOBOAUTL pacyeTbl HA OCHOBAHWUW UMEIOLLMXCA
[AaHHbIX, aHa/IM3MPOBaTb Pe3y/bTaTbl U KOPPEKTUPOBATL
MEeTO/bl PEeLUeHNs C YY4eTOM MNOJyYeHHbIX Pe3y/bTaTos;
peLaThb KayeCTBeHHble 3agauu, TpebytoLme
NPUMEHEHUS 3HAHWIA U3 PasHbIX Pas3fesioB LUKO/IbHOIo
Kypca QM3nKK, a TakKe UHTerpauum sHaHuiA 13 gpyrux
npeaMeTOB eCTeCTBEHHOHAYYHOro LMKA: BbICTpanBaTtb
NOTUYECKYI0 LENOYKY PacCy>XAeHuin ¢ onopon Ha
M3yYeHHble 3aKOHbl, 3aKOHOMEpPHOCTU W (uU3NYeckne
AB/IEHUS;

MPyl2 oBnafjeHWe OpraHU3auuoHHbIMKU  ©



OK 05. OcyLlecTBNATL YCTHYHO U
MUCbMEHHYIO KOMMYHUKaLMIO Ha

rocyAapCTBEHHOM A3bIKe
Poccuiickoit depnepaumn c
YUYETOM 0COGEHHOCTEN
COUMANBHOIO U KY/bTYPHOrO
KOHTEKCTa

JIP8 - chopMMpPOBaHHOCTL POCCUINCKOIA TpaXKaaHCKOM
MAEHTUYHOCTK, NaTPMOTU3MA, YBAXKEHWS K CBOEMY
Hapofy, 4yBCTBa OTBETCTBEHHOCTW neped PoauHoi,
ropaocTu 3a CBOM Kpai, CBOK POAMHY, CBOW S3bIK W

KynbTypYy, npoLunoe 7 HacTosLee
MHOTOHaLMOHabHOro Hapoga Poccun,

npP33 - COBEPLUEHCTBOBAHME  S3bIKOBOW W
YMTaTENbCKOM KynbTypbl Kak cpeacTea

B3aVIMOZENCTBUSA MeXAY NHOAbMI M MO3HaHUA MUPa,
MP28 - BfageTb pasMyHbIMK CnocobaMmn 0OLLEeHUSA U
B3aUMO/ENCTBMS,

MP30 - pa3BepHYTO M NIOFMYHO M3faratb CBOK TOUKY
3pPEHNUS C UCNONb30BAHMEM SI3bIKOBbIX CPEACTB
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Mo3HaBaTe/lbHbIMU  YMEHUSAMW  CaMOCTOSTENIbHOMO
NPUOBPETEHUA HOBbIX 3HAHWIA B MPOLIECCE BbIMO/HEHNS
MPOEKTHbIX W y4ebHO-UCCNefoBaTeNlbCKNX  paboT,
YMeHMAMX paboTaTb B TPynmne C  BbIMNO/HEHUEM
pas/fIMYHbIX COLMa/IbHBLIX POJSIER, niaHMpoBaTb paboTy
rpynnbl, payvoHasibHO pacnpefensaTb AedTe/lbHOCTb B
HecTaHAapTHbIX CUTyauusX, afeKBaTHO OLEeHMBaTb
BK/af KaXAOro W3 YYaCTHWKOB rpymnnbl B peLUeHune
paccMaTpMBaemoi Npobemsl;

MP63 BnafeHue OCHOBOMO/1arakoLWMmMm
(hU3nYeCKnMm NOHATUAMU n Be/IMYMHaMW,
XapaKTepusyoLLmmMm (hnsnyeckme npotecchl
(cBSA3aHHbIMU c MeXaHUYeCcK1m ABWKEHVEM,

B3aMMOAENCTBMEM TeN, MeXaHWYECKUMM KONebaHMsamu
W BOMHAaMK;  aTOMHO-MOJEKY/NSIPHbIM  CTPOEHUEM
BELLLECTBa, TEMNM0BbIMIU MPOLECCaMM; 3NEKTPUYECKAM U
MarHUTHbIM nonsmu, 3NEKTPUYECKUM  TOKOM,
3NEKTPOMArHUTHbIMKA  KONebaHWsMMU U BOSTHaMU;
ONTMYECKNMU  SIBNEHUSMW;, KBAHTOBLIMW SIBIEHUAMMU,
CTPOEHVEM aTtoma n aTOMHOro aapa,
PafV0aKTUBHOCTLIO); BNafieHNe OCHOBOMOMArakoLLIMMU
aCTPOHOMMYECKMMU  MOHATUAMMK,  NO3BONAOLWMUMU
XapaKTepun3oBaTb  MPOLECCbI,  NPOUCXOAsWMe  Ha
3Be3dax, B 3Be3[HbIX CUCTEMAX, B MEXranaKTU4ecKol
cpefe; ABMXKEHME HEeOeCHbIX Ten, 3BOMOLMIO 3BE3f U
BceneHHol;

MnpPe7

C(hOPMMPOBAHHOCTb  YMEHUs  peLuaTb
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pacyeTHble 3afayM C $BHO 3af@aHHOW (PU3NYECKOM
MOAENbI0,  UCMNOMb3yAa  (M3NYEeCKMe  3aKOHbl WU
MPUHUMMBI, Ha OCHOBE aHaiM3a YCnoBud 3afauu
BbIGUpaTh PU3NYECKYHO MOJE/b, BbILENATL PU3NYECKMe
BE/IMYMHBI U (hOPMY/Ibl, HEOOXOAMMbBIE 15 ee peLLeHus,
NMpoBOAWUTL  pacyeTbl W  OUEHMBaTL  PeasibHOCTb
MO/lyYEeHHOr0  3HaYeHUs  (PU3NYECKOW  BESINYMHBI,
peLlaTb KayeCTBEHHbIE 33aayy, BbICTPaMBas /I0rMYecKm
HENpPOTMBOPEUMBYHO LIEMOYKY PacCy)XXAeHWn C ornopown
Ha M3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU U (hn3nyeckme
AB/IEHUS;

MP610 oBnageHWe YyMeHWsAMM paboTaTb B
rpynne C BbIMOMHEHWEM Pa3/INYHBIX  COLUABHBIX
ponei, nnaHMpoBaTb pPaboTy rpynmbl, PaLMOHaIbHO
pacrpefensatb  OeATeNbHOCTb B HeCTaHZApPTHbIX
CUTyaumusx, afekBaTHO OLeHMBATb BKNaL KaK4oro u3
YYaCTHMKOB TpyMnnbl B pPeLleHne paccmaTpuBaemoit
Npo6/embI;

MPy4 chopMUMPOBAHHOCTb YMEHUSI OOBSACHSATb
OCOGEHHOCT  MPOTEKAHWUS  (PU3NYECKUX  ABNEHWIA:
MexaHW4ecKoe [BMXXeHWe, TenoBoe ABVXXKeHWe YacTull
BellecTBa,  TEMn/oOBOE  paBHOBECMe,  OGPOYHOBCKOe
LOBWKEHWe,  OUy3ns,  UCMapeHue,  KuneHwe
KOHAeHcauus, nnaBsfeHne 1 KpUCTa/IM3aums,
Hanpas/ieHHOCTb Ternnonepeaayn, 3NeKTpusauum Ten,
9KBUMNOTEHUMANBHOCTA  MOBEPXHOCTU  3apS>KEHHOrO
MPOBOAHUKA, 3N1EeKTPOMarHUTHOM NHAYKLAN,



OK 07. CopeiictBoBaTb
COXpaHeHMo OKpYXXaroLLei
cpeabl, pecypcoctepexxkeHuto,
NPUMEHATb 3HaHWSA 06 M3MEHEHWN
KnnmMara, NPUHLMMbI
bepeXxxnmBoro NPOV3BOACTBA,
3(peKTUBHO  feiCcTBOBaTb B

ypesBblYaliHbIX CUTYaLMAX

JTIP8 - cthopMUPOBAHHOCTb POCCUIACKON paXkaaHCKOM
NOEHTUYHOCTWN, NAaTPUOTM3MA, YBaXKEHUSI K CBOEMY
Hapofy, 4yBCTBa OTBETCTBEHHOCTM nepen PoauHON,
ropfoCcTV 3a CBOW Kpai, CBOKO POAUHY, CBOW Si3blK U
Ky/nbTypy, npoLuioe n HacTosLee
MHOIOHaLVOHaNbHOro Hapoga Poccuu,

JIP16 - acTeTU4yecKoe OTHOLUEHME K MUPY, BK/IHOYas

3CTeTUKY  OblTa, HAYYHOT0O M TEXHUYECKOro
TBOpPYeCTBa, CMopta, TpyAa W  OO6WECTBEHHbIX
OTHOLLIEHWA,

JIP30 - ymeHWe nNpOrHo3npoBaTb HebMaronpUsATHbIE
3KOMOTMYecKMe  MOCNeACTBUA  MpeAnpUHUMaeMbIX
[eCcTBUIA, NpefoTBpaLLaTh KX,

MP3 - onpefenatb Uenn [eATenbHOCTH,
napameTpbl N KPUTEPUN UX JOCTUXKEHUS,
MP6 - pasBuMBaTb KpeaTMBHOE MbIL/IeHNe npwn
peLLeHUN XMN3HEHHbIX NPob6/ieM,

MP13 - aHann3npoBaTb MOMyYEHHbIE B XOA€e peLleHus
3afjaun  pesynbTartbl, KPWUTUYECKM OLEHUBATb  UX
[OCTOBEPHOCTb, MPOrHO3NPOBaTh M3MEHEHWe B HOBbIX

3aflaBaTb
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CaMOVIHAY KLU, 3aBMCUMOCTH COMpPOTUB/EHNA
nonynpoBoAHNKOB "p-" 1 "n-TUNOB" OT TemnepaTypsbl,
pe3oHaHca,  UHTepepeHUMM  BOMH,  AMKpaKLmK,
aucrnepcun,  NONHOrO  BHYTPEHHEro  OTpadKeHus,
(hoTO3hheKT, (hM3NYecKMe MNPUHLMUMBI CNEKTPAIbHOro
aHanmn3a 1 paboTbl nasepa, "albga-" 1 "6eta-" pacnagpl
A4ep, raMma-usnyyveHuve aaep;

MP61 cthopMMpPOBaHHOCTL MNPEACTaBNEHUIA O
ponu U Mecte (UMK N aCTPOHOMUU B COBPEMEHHOM
Hay4HOW KapTMHE MMpa, O CUCTEMOOOpPa3yHLLE ponu
(M3NKN B PasBUTUN ECTECTBEHHbLIX HayK, TEXHUKWU W
COBPEMEHHbIX TEXHOMOrMin, O BKaLe POCCUICKUX W
3apyOeXHbIX YYEHbIX-(DU3MKOB B pasBUTHE HAYKMW;
NOHVMaHWe (PU3NYECKON CYLIHOCTU  Hab/tofaemMblX
ABMEHNA  MUKPOMMPA, Makpomupa W  Meramupa;
MOHMMaHWe pPoSin  acTPOHOMWM B MPaKTUYECKOM
[eATeNIbHOCTM  YenioBeka W [asibHerweM  Hay4yHo-
TEXHUYECKOM passuTuu, ponu WZRIZI B
(hopmMupoBaHUM  Kpyrosopa U (PYHKUMOHa/bHOW
rPaMOTHOCTN 4YefloBeKa A1 peLleHus MpaKTUYeCKUX
3ajau;

MP64 BnafeHne 3aKOHOMEPHOCTAMM, 3aKOHaMU 1
TeopusimMn (3aKoH BceMupHoro TaroteHus, |, 11 n 11l
3aKOHbl HblOTOHA, 3aKOH COXPaHeHUsi MeXaHWU4YecKOM
3Heprun, 3akoH COXpaHeHUa wumnynbca, MNPUHLMN
cynepnosvumMn  cua,  NpUHUMN  paBHOMPaBHOCTU
NHEPUMaIbHbIX ~ CUCTEM  OTCYeTa;  MOJIEKYNAPHO-



YCNOBUSIX,

MP17 - ymeTb NepeHOCUTb 3HAHWA B NMO3HABATE/IbHYIO
1 NPaKTUYECKYHO 06/1aCTU XXMU3HELEATEIbHOCTY,

MP18 - ymeTb WHTerpmpoBaTb 3HAHWA W3 PasHbIX
npeaMeTHbIX 0bnacTei,

MP38 - CaMOCTOATe/IbHO OCYLLECTBNATb
Mo3HaBaTe/IbHYO AeATe/IbHOCTb, BbISBNATL NPO6/EMD,
CTaBUTb U (POPMY/MPOBaTb COOCTBEHHble 33fayn B
06pa3oBaTe/lbHON  [eATENIbHOCTM U YKU3HEHHbIX
cUTyaumax
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KWHETUYECKYIO TEOPUIO CTPOEHWUA BeLLeCTBa, rasoBble
3aKOHbI, MePBbIA  3aKOH  TepMOAUHAMWKMK;  3aKOH
COXpaHeHUsA 3NEKTPUYECKOro 3apsaga, 3akoH KysoHa,
3akoH Oma [/19 y4yacTka Lenu, 3akoH Oma ns nosiHon
3NEeKTPUYECKON Lenun, 3akoH [hxoynsa - JleHua, 3aKkoH
3NeKTPOMarHUTHON ~ WHAYKUMKW, 3aKOH  COXpaHeHus
3HEPrnM, 3aKOH NPAMONIMHEAHOTO PacnpoCTpaHeHNs
CBETa, 3aKOH OTPaKEHWA CBETa, 3aKOH Npenom/IeHns
CBETa; 3aKOH COXpaHeHWUA 3HEPruun, 3aKoH COoXpaHeHus
MMNYNbCa, 3aKOH COXPaHeHWs 3MIEKTPUYECKOro 3apsaaa,
3aKOH COXpaHeHMs MaccoBOro vucna, noctynartbl bopa,
3aKOH PafMOoaKTMBHOIO  pacnaja);  YBepeHHoe
MCNONb30BaHWE 3aKOHOB W 3aKOHOMEPHOCTEN npu
aHanmn3se U3NYECKNX ABNEHNIA 1N NPOLECCOB;

P65 yMeHne yunTbIBaTb FpaHULbl NPUMEHEHNA
M3YYEHHbIX  (M3NYECKMX MOfeneld:  MaTepuasibHas
TOYKa, WHepuua/ibHas CUCTEMa OTCYeTa, WAeaslbHbliA
ras; MOZenn CTPOEHWSI Ta30B, >XWUAKOCTEN U TBEPLbIX
Ten, TOYEeUHbIA 3M1IEKTPUYECKNIA 3apsd, ahepHas Mogenb
aToma, HYK/OHHad Mofenb aToOMHOro Afpa npu
PeLleHnmN (PU3NYECKMX 3a4aY;

MP68 Cc(HopMUPOBAHHOCTb YMEHUA MNPUMEHATb
MONyYeHHble  3HaHWA AN OObACHEHWS  YCNOBUIA
NPOTeKaHMs (U3NYECKUX ABMIEHWUIA B MpUpoge U Ans
NPUHATUA NPaKTUYECKUX PeLUeHniA B MOBCELHEBHOW
XW3HW  gna obecneuveHns  6esonacHoOCTM  Mpw
obpaLleHn ¢ BbITOBBIMM NPUGOPaMMN Y TEXHUYECKMMU



MK 11
KOHCTPYKTOPCKYO
TEXHO/IOrMYECKYHO

Wcnonb3oBatb JIP23 - TOTOBHOCTb K TpyAdy, OCO3HaHWE LEeHHOCTU

N macTepcTBa, Tpydonobue,
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YCTPOMCTBaMM, COXPaHEHUs 3[40pPOoBbA M COGMIOLEHMS
HOPM  3KOMOrMYeCKOro [MOBEAEHUS B  OKPY>KatoLLei
cpede; NOHUMaHWE  HeobXOAMMOCTM  NMPUMEHEHUS
[OCTUKEHWI WK 7 TEXHOMOM 4N
paLMOoHaIbHOrO NPUPOLOMNO/Ib30BaHMS;

MPy2 chopMMPOBaHHOCTb CUCTEMbI 3HAHWI O
(hM3NYECKNX  3aKOHOMEPHOCTSX, 3aKOHax, Teopusix,
[EeCTBYIOLMX Ha YPOBHAX MUKPOMMPA, Makpomupa u
mMeramupa, MpeACcTaBNeHMn O BCEOOLLEM XapakTepe
(hM3nyecknx 3aKOHOB; MpPeACTaB/eHUA O CTPYKType
NOCTPOEHMS  (DM3NMYECKON Teopuwu, 4YTO  MO3BOUT
0CO3HaTb  PO/ib  (DyHAAMEHTa/IbHbIX  3aKOHOB W
MPUHUMMOB B  COBPEMEHHbLIX  MPEACTaBNEHMAX O
npupoAe, MOHATb rpPaHuLbl NPUMEHMMOCTM TEOPUIA,
BO3MOXHOCTM ~ UX  MPUMEHEHMs A/ OnuMcaHus
€CTECTBEHHOHAYYHbIX SB/IEHWNIA 1 NPOLIECCOB;

MPytO chopMMPOBaHHOCTb YMEHWN
aHanM3npoBaTb M OLIEHMBATb MOCNEACTBUS ObITOBOW U
NMPON3BOACTBEHHON [eATENbHOCTN YeoBeKa, CBA3aHHOM
C  (hm3myecknmMn npoteccamu, C  nosuumi
9KO/MOrn4yeckon  6e30MacHOCTM;  NPELCTaBfieHUA 0
pauMoHa/IbBHOM  MPUPOAONO/b30BaHUKN, &  Takxke
pasyMHOM UCMOMb30BaHUN  JOCTVXKEHUIA Hayku W

TEXHO/OT Ui ans [lanbHenLLero pasBuTUA
4e/I0BEYECKOro 0OLLIECTBa,;

MP63 BnajeHue OCHOBOMMO/ararLwnmMm
(hM3NYECKMMM NOHATMAMM n BE/IMYNHAMMU,



[IOKYMeHTaUMo npu paspabotke JIP24 -

TEXHONOTMYECKNX
N3roTOBNEHMS feTaneil MallnH

FOTOBHOCTb K aKTMBHOW [eATEeIbHOCTU

MPOLECCOB  TeXHONOrMYECKO W COUMaIbHOM Hanpas/eHHOCTH,

CMNOCOOHOCTb  MHMUMMPOBATb,  MJIaHUMPOBaTb U
CaMOCTOATE/NbHO BbINOMHATL TaKYHO AeATEe/IbHOCTb,
npP2s - WHTEPeC K  pas/InyHbIM  Cclepam

NPOMECCUNOHANLHOW AeATENbHOCTU, YMEHME COBEPLUIaTh
OCO3HaHHbIA  BbIGOP  Oyayllerd  npodeccun  ”
peasin30BblBaTb COOCTBEHHbIE XXN3HEHHbIE MN/IaHbI,
JIP34 - oco3HaHWe LeHHOCTM Hay4YHOW [AesTeNbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATb NMPOEKTHYHO 7
NCCNeaoBaTe/bCKY0 AeATeNIbHOCTL MHAMBUAYAIbLHO U
B rpynne,

MP3 - onpegenatb Uenn [AeATenbHOCTH,
napameTpbl U KpUTEPUN UX SOCTUXKEHUSA,
MP8 - CMOCOOHOCTL U FrOTOBHOCTb K
CamMOCTOAITE/IbHOMY ~ MOUCKY  METOAOB  peLleHus
NMPaKkTUYeCcKUX  3agad, MPUMEHEHUID  PasINYHbIX
MeTOA0B MO3HaHus,

MP16 - OCYyLEeCTBNATb LeneHanpaBfeHHbIA MOUCK
nepeHoca CpeacTB M CMOco60B  AeWCTBUA B
NPOMeCCUOHATbHYIO Cpeay,

MP36 - KOOpPAMHMPOBaTb W BbINOMHATL PaboTy B
YCNoBUAX peasibHoro, BUPTYa/1bHOT 0 7
KOMOWHMPOBAHHOTO B3aMMOAENCTBIS,

MP37 - OCyLLleCTBMSATL MO3UTMBHOE CTpaTernyeckoe
noBefeHVe B pPa3/INYHbIX CUTyauusax, MNPOABNATb
TBOPYECTBO 1 BOOOPaXKeHWE, ObITb UHULMATUBHBIM,

3aaBaTb
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XapaKTepu3y LMK (hn3nyeckme npoLecehbI
(cBA3aHHbIMK c MeXaHUYeCKNUM ABVKEHUEM,
B3aMMO/EACTBMEM TeN, MEXaHUYECKUMM KOnebaHMsamu
N BOMHaMW,  aTOMHO-MOMEKYNAPHbIM  CTPOEHMEM
BELL,eCTBa, TEMn/IOBbIMIN MPOLECCaMu; 3N1EKTPUYECKUM U
MarHUTHbIM nonsmu, 3NEKTPUYECKUM  TOKOM,
3NEKTPOMArHUTHbLIMU  KOMebaHusaMU XU BOMHamMu;
ONTUYECKUMWN SBMEHWSMU; KBAHTOBbLIMU SBNEHUSAMN,
CTPOEHMEM aToma n aTOMHOro a4pa,
PafM0aKTUBHOCTbIO); BnafeHWe OCHOBOMOMAratoLLmMm
aCTPOHOMUYECKUMW  MOHATMSAMK,  MO3BONSIOLLUMU
XapaKTepu3oBaTb  MPOLECChbl,  NPOMCXOAdALMe  Ha
3Be3dax, B 3BE3AHbIX CUCTEMAX, B MeXranaKT14ecKol
cpeae; OBVMXKeHME HeGeCHbIX Ten, 3BOMHOLMIO 3Be3f WU
BceneHHoir;

P66  BnageHWe  OCHOBHbIMM  MeTOZamMu
Hay4HOro MO3HaHWS, UCMONb3YeMbIMU B (PU3MKe:
NPOBOANTL  MPSMbIE M KOCBEHHble  M3MepeHus

(h3nYecKnx BeNNYMH, BbiGMpas ONTUMabHBIA CNOCO6
M3MEPEHNS U WCNOMb3YA W3BECTHbIE METOAbl OLEHKN
MOrpeLHOCTel M3MEPEHWNA, MPOBOAUTL MCCNef0BaHMe
3aBMCUMOCTEN (PU3NYECKUX BETMYUH C UCMO/b30BAHNEM
NPAMbIX  U3MEPEHUIA, OOBACHATL  MOSTYYeHHble
pe3y/bTaTbl, UCMO/Mb3Ys (U3NYECKME TEOPUN, 3aKOHbI U
MOHATMA, W [enaTb BbIBOAbl; COOMOAATL NpaBuna
besonacHoOro Tpyfa npv npoBefeHuV UCCNefoBaHWA B
pamkKax  y4eOGHOro  3KCMepvMeHTa UK yyebHO-



MK 3.5. Pa3pabatbiBaTb
TEXHO/OrMYECKUIA npotecc
COOpPKM M3[eNnin ¢ NPUMEHEHNEM
KOHCTPYKTOPCKOWA n
TEXHOI0MMYECKOM
[LOKYMeHTaLUum.

MP39 - camoCToATeNbHO COCTaBMATb MaH peLUeHus
npobnemMbl C  Yy4YeTOM  UMEKOLWUXCH  PECypcos,
COOCTBEHHbIX BO3MOYKHOCTEN U NPeanoYvTeHnI

JIP23 - TrOTOBHOCTb K TpyAy, OCO3HaHWe LIeHHOCTU
MacTepcTBa, Tpyaontobue,

NIP24 - TOTOBHOCTb K aKTUBHOW [eATe/IbHOCTM
TEXHOMOTMYECKOM W COLMaNIbHON  Hanpas/ieHHOCTY,
CMNOCOOHOCTb  MHMUMMPOBATbL,  MAaHMpoBaTb U
CaMOCTOATE/IbHO BbINOMHATL TaKyHo AeATeIbHOCTb,
JIP26 - rOTOBHOCTb M CMOCOOGHOCTb K 06pa3oBaHuIO U
caMo06pa30BaHNIO Ha MPOTSXKEHWUM BCE XKM3HN,

MP1 - camocToATeNIbHO  (hopmynupoBaTb U
aKTyanmsuposaTb  Npobnemy, paccmatpuBaTb — ee
BCECTOPOHHE,

MP2 - ycTaHaBNMBaTb CYLLECTBEHHbIA MPU3HAK WK
OCHOBaHVUA [N CpaBHeHud, Krnaccupukauum wu
06006LLeHNs,

MP4 - BbIABNATL 3aKOHOMEPHOCTU U MPOTMBOPEYUNS B
paccmaTtprBaeMblIX ABMEHUSX,

MP5 - BHOCUTb KOPPEKTMBbI B [eATe/IbHOCTb,
OLEeHMBATb  COOTBETCTBME  Pe3y/bTaTOB  LENaM,
OL,eHMBaTb PUCKWN MOCNEACTBUIA [eATENIbHOCTH,

MP8 - CMOCO6HOCTL U FOTOBHOCTb K
CamMOCTOATE/IbHOMY ~ MOWUCKY ~ METOLOB  peLleHus
NMPaKkTUYecKMxX  3afa4y, TMPUMEHEHUIO  Pas3/IMYHbIX
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I/ICC}'IeAOBaTe}'IbCKOI7I OeATENbHOCTUA C WCMO/Ib30BaHNEM

LMPPOBbIX N3MepUTeNbHbIX YCTPOWCTB 7
nabopaTtopHOro 060pyAoBaHus;  CHOPMUPOBAHHOCTb
NPeacTaBNeHUA 0  MeTofaxX MOMYyYeHUs  HayuHbIX
aCTPOHOMUYECKNX 3HAHUIA;

MP63 BnageHue OCHOBOMO/IaratoLLMm
(hn3myeckmmn MOHATUAMM 7 BeIMYMHaMN,
XapaKTepu3y LMK (hm3myeckue npouecchl
(cBA3aHHBLIMK c MeXaHUYeCcK1M LBUKEHUEM,

B3aMMOLENCTBMEM Te/, MeXaHUYeCKUMM KonebaHusmm
W BOMHAMW;  ATOMHO-MOJNEKYNAPHbIM  CTPOEHWEM
BelLlecTBa, TEM0BbLIMU MpoLeccaMu; 3NEKTPUYECKUM U
MarHUTHbIM nongmu, 3NIEKTPUYECKM  TOKOM,
3NEKTPOMArHUTHbIMK  KoNnebaHus MM 1 BOJIHAMU;
ONTUYECKUMUN ABMEHUAMU; KBAHTOBbLIMU AB/IEHUAMM,
CTPOeHMEM aToma n aTOMHOro aapa,
PagvoaKTUBHOCTBLIO); B/afeHNe OCHOBOMO/araroLLMMm
aCTPOHOMMYECKUMW  MOHATUAMMW,  NO3BONAOLLUMU
XapakTepn3osaTb  MPOLECCHl,  MPOUCXOoAALMe  Ha
3Be3fax, B 3BE3[HbIX CUCTEMAX, B MEXIa/laKTUYEeCKOM
cpefe; [ABWXKeHVe HebGeCHbIX Tes, 3BOJMIIOUMI0 3Be3f U
BceneHHoi;

MP64 BnafeHne 3aKOHOMEPHOCTAMM, 3aKOHaMK U
TeopusMM (3aKOH BcemmpHoro TaroTeHus, I, 11 wn 11l
3aKOHbl HblOTOHA, 3aKOH COXPaHEHUs MeXaHU4YecKoWn
3Hepru;n, 3aKOH COXPaHEHUs UMNynbca, NPUHLMN
cynepnosvumM  cui,  NPUHUMN  paBHOMNPaBHOCTU



MEeTOZI0B MO3HaHWs,

MP10 - dopmMupoBaHMe Hay4yHOro TWMa MbILLIEHUS,
BNafjleHne Hay4yHON TEepPMUHONOIMeW,  K/OYEBLIMU
NOHATUAMWN N METOAAMM,

MP12 - BbIABNATL NPUUYNHHO-CNEACTBEHHbIE CBA3U U
aKTyanM3npoBaTb 3afjavy, BblABUraTb TUMNOTE3Y ee
PELLUEHNA, HAxXOAUTb aprymeHTbl ANA AOKa3aTenbCTBa
CBOVIX YTBEPXAEHWIA, 3aaBaTb NapaMeTpbl U KpUTEPUn
peLLeHus,

MP13 - aHann3npoBaTb NOMyYEHHbIE B XOAe PeLleHns

3aaun  pesynbTaThl, KPUTUYECKN OLIEHMBATb WX
[0CTOBEPHOCTb, MPOrHO31POBaTh U3MEHEHME B HOBbIX
YCNOBUSX,

MP15 - paspa6aTbiBaTb N/aH PeLleHUs MpPo6ieMbl C
YYETOM aHa/IM3a WUMEKOWUXCA  MaTepuasibHbIX U
HemaTepuasibHbIX Pecypcos,

MP19 - BbigBUratb HOBble  UMAeEW,
OpPUTHa/IbHbIE NOAXOAbI U PeLleHus,
MP39 - camocToATeNbHO COCTaBNATbL MJaH peLleHus
npo6nemMbl € Y4eTOM  UMEHLMXCA  Pecypcos,
COOCTBEHHbIX BO3MOXHOCTEN 1 NpesLnoYTeHN

npegnarathb
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WHepuManbHbIX  CUCTEM  OTCYETA;  MOJMIEKYNSAPHO-
KWHETUYECKYIO Teoput0 CTPOEHWUA BELLECTBA, rasoBble
3a8KOHbl, MepBbld  3aKOH  TePMOAMHAMUKW;  3aKOH
COXPaHEHNA 3NEeKTPUYECKOro 3apafa, 3akoH KyroHa,
3akoH Oma 1 yyacTka uenu, 3akoH Oma Ans nosiHou
ANeKTPUYECKOW Lenn, 3akoH [hkoyns - JleHua, 3akoH
3NIEKTPOMAarHUTHON ~ MHAYKUWMKW, 3a8KOH  COXpaHeHus
3HEprnu, 3akoH NPSMOIMHEAHOrO pacnpocTpaHeHns
CBETa, 3aKOH OTPaKEHWA CBETa, 3aKOH MPenoMIeHNs
CBeTa; 3aKOH COXPaHEHMSA 3Heprun, 3aKOH COXpaHeHUs
NUMNYNbCa, 3aKOH COXpaHeHUs 3NEeKTPUYECKOro 3apsja,
3aKOH COXpaHeHMsi MaccoBOro yucna, noctynarbl bopa,
3aKOH pagvoakTUBHOIO pacnaga);  YBepeHHoe
MCMNONb30BaHWE 33aKOHOB W  3aKOHOMEPHOCTEA  Mpw
aHanm3se (U3NYeCKMX SBNEHNIA U NPOLIECCOB;

MP66  BnageHWe  OCHOBHbIMW  MeTOAAMMU
Hay4yHOro no3HaHWA, WCMNOMb3yemMbIMW B  (PU3NKE:
NnpoBoAUTL  NPAMbIE N KOCBEHHble  W3MeEpeHus

(hM3MYECKMX BENNYMH, BbIOMPas ONTUMaIbHbIA CNOCO6
N3MEPEHNSA M UCMOJb3YS WN3BECTHble METOAbl OLEHKU
MOrpPeLLHOCTEN M3MEPEHWIA, MPOBOAWTL MCCNeAoBaHNe
3aBMCMMOCTEN (IU3NYECKNX BEIMYUH C UCMOSIb30BaHNEM
NPAMbIX ~ U3MepPeHWi,  OOBACHATb  MOJTyYeHHble
pe3y/bTaTbl, UCMONb3YS (PU3NYECKME TEOPUN, 3aKOHbI U
MOHATWS, W fJenaTb BbIBOAbI;, COGMOAATH MpaBuia
6e30MacHOro Tpyga npv npoBefeHun UCCcnefoBaHUin B
paMKax  y4ebHOro  3KCMepMMeHTa U Yy4ebHo-
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1CCnefoBaTe/IbCKON AeATeNbHOCT C UCMOJb30BaHNEM
LMGPOBbIX N3MePUTENbHbIX YCTPOWCTB 7
nabopaTtopHOro  060pyAoOBaHNA;  CHPOPMUPOBAHHOCTb
npeacTaBfeHNin 0 MeTodax MNOMyYeHUs  Hay4HbIX
aCTPOHOMUYECKUX 3HAHWIA;

MP67 chopMMPOBAHHOCTb YMEHMSI  peLuaTb
pacyeTHble 334a4ynM C $BHO 33aHHOW (PU3NYECKOM
MOLeNblo,  UCNOMb3ys  (DU3NYECKMe  3aKOHbl U
MPVHUMNLI, Ha OCHOBE aHa/M3a YCNoBUA 3adauu
BbIOMpaTh (IM3NYECKYHO MOAESb, BbIAENATb (IU3NYECKMe
BE/IMYNHbBI U (hOPMY/Ibl, HEOOXOAUMbIE [J151 e PeLleHNs,
MPOBOAWUTL  pacyeTbl U OLEHWBATb  PeaslbHOCTb
MOMTlYYEHHOr0  3HaYeHWs  (DU3NYECKOW  BEIMYMHDI
pellaTb KayeCTBEHHbIE 3afayn, BbICTpamBas /1OrMYecKu
HENPOTMBOPEUMBYIO LIEMOYKY PacCy>XAeHWin ¢ ornopown
Ha M3Yy4eHHble 3aKOHbI, 3aKOHOMEPHOCTU U (PU3NYECKMe
AB/EHUS,

MP68 chopMMPOBAHHOCTb YMEHUSA MPUMEHSATb
MOMlyYeHHble  3HaHMS AN OOBACHEHWS  YC/IOBWiA
NPOTEKaHUA (PU3NYECKUX ABMEHWUIA B MpUpoge U AN
NPUHATUS NPaKTUYECKMUX PeLUeHNA B MOBCEAHEBHOM
XWU3HUM  ana  obecriedyeHns  6e3onacHoCTM  npw
obpalleHnn ¢ 6bITOBLIMM NPUGopamu 1 TEXHUYECKUMU
YCTPOWCTBaMK, COXpPaHeHUsi 3[40p0BbA U COG/MOAEHNS
HOPM  3KOJIOTMYECKOr0 MOBEAEHUS B OKPYXXatoLLei
cpede; MOHMMaHWe  HeoOXOAMMOCTM  MPUMEHEHUS
[OCTVKEHNI (hn3nKM 7 TEXHO/OMMI ans
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paunoHaIbHOro NPUPOLONO/b30BaHMS;

MPy2 copMMPOBaHHOCTb CUCTEMbI 3HaHWA O
(PM3NYECKMX  3aKOHOMEPHOCTAX, 3aKOHaX, TeopusXx,
[ECTBYIOLWMNX Ha YPOBHSAX MUKPOMMpPaE, Makpomupa u
mMerammpa, npeACcTaBNeHWn O BCeoOLleM XapakTepe
(hM3nyecknx 3aKOHOB; NPeACTaBNeHUA O CTPYKType
MOCTPOEHNA  (PU3NYECKOM Teopuu, YTO  MO3BOAUT
0CO3HaTb  ponb  (hyHAAMEHTa/lbHbIX  3aKOHOB U
MPUHUMUMOB B  COBPEMEHHbIX MpPeACcTaBleHusaX O
npupoae, MOHATb rpaHULbl MPUMEHUMOCTU TeOpUiA,
BO3MOXHOCTW ~ MX  NPUMEHeHWA AN OnucaHus
€CTECTBEHHOHAY4YHbIX SB/IEHWIA 1 NPOLLECCOB;

MPy5 cthopMMPOBAHHOCTb YMEHWUIA MPUMEHATb
3aKOHbl  K/1aCCUYECKO  MexaHWUKW,  MOJEKYNSPHOM
(U3MKN 1M TepMOAUHAMUKK,  3MIEKTPOLUHAMUKM,
KBaHTOBOW (PU3MKM ANA aHanM3a U 06bACHEHUS SB/IEHNI
MWKPOMMpPA, Makpommpa W Meramupa, pasnnyatb
ycnosus (rpaHunupl, obnact)  MPUMEHUMOCTY
(hM3NYECKMX 3aKOHOB, MOHMMATb BCEOOLUMIA XapakTep
(PyHAAMEHTa/IbHbIX ~ 3aKOHOB  (3aKOH  COXpaHeHus
MeXaHWYeCKOW 3Hepruun, 3aKOH COXPaHeHusi UMMY/bCa,
3aKOH  BCEMWPHOrO  TAFOTEHWs, MEPBbIA  3aKOH
TEPMOAMHAMUKM, 3aKOH COXPaHEHUs 3/1eKTPUYECKOro
3apafa, 3aKOH COXpaHeHWsi 3Heprum) U orpaHUYeHHOCTb
MCMOMb30BAHUA  YaCTHbIX 3aKOHOB; aHaM3MpPOBaTb
(m3nyeckne  Mpoueccbl,  WUCNOMb3YAs  OCHOBHble
MOOXEeHWS, 3aKOHb! 7 3aKOHOMEpPHOCTH:
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OTHOCUTE/IbHOCTb MEXaHWUYECKOro ABWKEHUS, POpMy/ibl
KMHEMATUKU PaBHOYCKOPEHHOI 0 [BVDKEHMS,
npeobpasoBaHua  lanunes  gns CKOpoCcTM U
nepemMeLleHns, TpW 3akoHa HblOTOHa,  NPUHLMN
OTHOCUTENbHOCTM  [anunes,  3aKOH  BCEMMPHOrO
TAFOTEHWS,  3aKOHbl ~ COXpaHeHUs  UMNy/nbca U
MEXaHUYEeCKOM 3Hepruu, CBs3b paboTbl CUMbl C
M3MEHEHWEM  MEXaHWYeCKOM  3Hepruun,  ycnosus
paBHOBECWUS  TBepfOro  Tefa;  CBA3b  [aB/IEHUS
naeanbHOro rasa Co cpefHeill KMHETUYECKON 3Hepruen
TENI0BOr0 ABVMXXEHUS U KOHLEHTpauuel ero MoseKky/n,
CBA3b  TemnepaTypbl  BellecTBa  CO  CpeaHein
KMHETUYECKOW 3Hepruein ero 4actuy, CBsi3b [aB/ieHUs
NOeabHOTO rasa C KOHLUEeHTpauuend MOMeKyn u ero
TemnepaTypoi, ypaBHeHvne MeHeneeBa-KnanenpoHa,
MepBbliA 3aKOH TEPMOAMHAMMUKM, 3aKOH COXpaHeHWs
3HeprMn B TENJIOBbIX MpPOLECCcax; 3aKOH COXPaHeHUs
3NIEKTPUYECKOr 0 3apsaga, 3aKOH KynoHa,
NOTEHUMAIbHOCTb 3N1EKTPOCTaTUYECKOrO nons,
MPUHLMM CYNepno3vumnn 3NeKTPUYECKUX MNoseid, 3aKoHa
KynoHa; 3akoHbl OMa pA/if yyacTka uUenu wn  ans
3aMKHYTOW  3/IEKTPUYECKOW Lenu, 3akoH J[koyns-
JleHua, 3aKOH 3/71EKTPOMArHUTHON WHAYKUMK, NpaBusio
NeHua, noctynarbl creumanbHoM Teopuu
OTHOCUTENIbHOCTU OVHLUTENHA, YpaBHEHUE DHLITEeNHa
Ana oToathhekTa, NepsbIi U BTOPOI nocTynatbl bopa,
NPUHLMN  HeonpefdeneHHocTM  [eliseH6epra, 3akoH



COXpaHeHWs 3apsga, MaccoBOro 4ucia M 3Heprun B
A0EPHbIX peakLmsax, 3aKOH paavoakTMBHOIO pacnasa;

MPy7 chopMMpOBaHHOCTb YMEHWIA UCCef0BaTb
N aHa/IM3MpPOoBaTh pasHoobpasHble (U3NYecKme ABNEeHNS
M CBOWCTBA OOBLEKTOB, MPOBOAUTL CaMOCTOSATE/bHbIE
1ccnefoBaHna B peasibHbIX U 1abopaTopHbLIX YCOBUSIX,
ynTaTh M aHAIM3NPOBATL XapaKTePUCTUKN NPU6opoB U
YCTPONCTB, 0OBACHATL NPUHLMMNbI UX PaboThl;

MPy9 chopmMMPOBAHHOCTL YMEHWUA peLuaThb
pacyeTHble 3a4a4n C ABHO 3ajaHHOM N HeABHO 3alaHHOA
(h13n4ecKor MOZeNbo: Ha OCHOBaHMM aHanmnsa ycrnoBus
BblOMpaTh  (hM3MYeckMe  MoAenu,  OTBevaroLme
TpeboBaHUAM 3afayn, MPUMEHSATb (DOPMY/Ibl, 3aKOHbI,
3aKOHOMEPHOCTW ¥ MOCTYNaTbl (PU3NYECKMX TEOPUIA NPW
NCMONb30BaHUN MaTemMaTMyYeCKMX METOLOB peLleHus
3a7a4, NPOBOAUTL PacyeTbl HA OCHOBaHUWN MMEKOLLMXCA
[AHHbIX, aHaNN3MPOBaTb Pe3yNbTaTbl U KOPPEKTUPOBATb
MEeTO/bl PeLleHns C YYeTOM MOJMyYEHHbIX Pe3y/bTaTos;
peLuaTb KayeCTBeHHble 3agaun, TpebytoLue
NPUMEHEHNA 3HAHWIA W3 PasHbIX Pas3fesioB LUKO/bHOro
Kypca (hM3NKK, a TakKe MHTerpaumm 3HaHui us apyrmx
npeiMeTOB eCTeCTBEHHOHAYYHOr0O LMK/A: BbICTpamBaTth
NOTUYECKYHO LIeMoYKYy pacCyXAeHuid ¢ Oonopor Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTM U (Mn3nYecKue
AB/IEHNS;

MPyl2 oBnafeHne opraHuU3aUMOHHLIMN U
Mo3HaBaTe/lbHbIMWA  YMEHUAMU  CaMOCTOATE/IbHOro



NPUOGPETEHNS HOBbIX 3HAHWI B MPOLIECCE BbIMOMHEHMA
MPOEKTHbIX W  y4ebHO-MCCMefoBaTENbCKUX — PaboT,
yMeHVAMM paboTaTb B rpynne C  BbINOSHEHVEM
Pa3/IMYHbIX COLMaNbHBLIX POMER, NiaHMpoBaTb pPaboTy
rpynnbl, paluvoHasbHO pacrpefensTb LesTeNbHOCTb B
HECTaHJAPTHbIX CUTyauusX, afeKBaTHO OLEeHVBATb
BKNaZ KaXAOro M3 Y4YaCTHWKOB TFpynMbl B peLLeHve
paccMaTpusaemMoli Npo6sembl;



2. CTPYKTYPA N COAEPXAHUVE YUEBHOI O NMPEAMETA

2.1. O6beM yUuebHOro npeamMeTa 1 Bubl y4ebHOM paboThbl

Bug yue6Hol paboThl O6bem B vacax
O6bem o6pas3oBaTeNbHO NporpamMmbl Y4e6HOTo npegmeTa 198
Ob6sa3aTenbHad ayAuUTOpHaa Harpyska: 160
TEOpeTMNYECKMNe 3aHATUS, 138
B T.4. B ()OpMe MPaKTUYeCcKoi NOArOTOBKM 22

NpakTUYecKmne 3aHATu,

B T.4. B (hOpMe NPaKTUUECKOW NOAr0TOBKM

nabopaTopHbIe 3aHATUSA, 22
B T.4. B (hOpMe NPaKTUUECKO NOATOTOBKM Vi
CamocToATennbHasA paboTa,

B T.4. B (hOPME NPaKTUUECKOIN NOATOTOBKM

NHgnBuayanbHbIii NpoeKT 32

MpoMeXXyTouHasa aTTecTauunsa (3K3ameH) 6

34



2.2. TemaTUYeCKNA NNaH 1 cofep>kaHne y4ebHOro npeamerta

HaunmeHoBaHUWe
pasfesioB v TeMm

1
lNoBTOpEeHMe Kypca
(h13VKM OCHOBHOIA
LLKO/bI

BeepgeHue

CogepxaHue yyebHoro matepuasna n hopmMbl opraHusaynm
fesATeNbHOCTU 0by4var L nuxcs

2

TeopeTnueckoe 3aHATUe. PelleHWe 33laHWA Ha MOBTOPEHWE
Kypca M3NKN OCHOBHOM LLKO/bI

KoHTponbHas paboTta (BXO4HON KOHTPO/b)

TeopeTuueckoe 3aHATUe. BsegeHne. ®usnka N  MeTOAbl
Hay4HOro nosHaHusa

du3nka — (yHLameHTaslbHas Hayka O npupoge. EctecTBeHHO-
Hay4HblA MeTof MO3HaHMA, ero BO3MOXHOCTM W TpaHuLpl
NMPUMEHUMOCTU. IKCMEePUMEHT W Teopus B MPOLEecce MO3HaHUA
npupogel. MogenvpoBaHue (U3NYECKUX SIBNEHWA U MPOLECCOB.
Ponb 3kcnepvmMeHTa 1 Teopumn B MPOLECCe MO3HaHUSA MPUPOABbI.
dusndeckad  BenmMuMHa.  Pu3nYeckme  3aKOHbl.  ['paHMUpb
NPUMEHUMOCTN  (IM3NYECKMX 3aKOHOB W Teopuid. [puHUmMN
cooTBeTcTBMA. [MOHATME O (DMU3MYECKOW  KapTMHe  Mupa.
MMorpewHoCTM  M3MepeHnin  (IU3NYECKMX  BENUYMH. 3HayeHue
(h13nKKN NpK 0CBOEHWN crieumanbHocTen CroO
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Ob6bem
B yacax

B Tom 4uncne
npakTu-
yeckad

noarotToska

Kogbl 06WNX KOMAETEHU NI ©
NIMYHOCTHBbIX,
MeTanpegMeTHBbIX,
npeaMeTHbIX Pe3ybTaTos,
hopMUMPOBaAHUIO KOTOPbIX
CrocobCcTBYeT a/IeMeHT
nporpamMmmbl
5
OK 04, P14, 1IP23, J1P24,
N1P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MNMP63,
MPe67, NMPy9

OK 01, NP8, /IP16, /P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MP65, MP66, MPy1, MPy13



Pa3gen 1. MexaHuKa
Tema 1.1.

OcCHoOBbI

KUHEMATUKN

Tema 1.2.
OCHOBbI JUHAMUKN

TeopeTnuyeckoe 3aHsATMe. OCHOBHblE MOHATUSA KMHEMATUKMU.
PaBHOMEpHOe MPAMONMHENHOE ABUXXEHME

MexaHunyeckoe ABMXXEHME W €ero BuAbl. MartepuanbHaa TouKa.
CkansipHble 7 BEKTOpPHbIe (hm3myeckme BE/IMYMHBI.
OTHOCUTENbHOCTL ~ MEXaHUYEeCKOro  ABWXKEHUA. Cuctema
orcyeta. [MpuHUMN OTHOCUTENbHOCTM [anunes. TpaekTopus.
MyTb. MepemelleHne. PaBHOMEPHOE MPAMOJSIMHENHOE [BUKEHME.
CKopoCTb. YpaBHEHME ABUKEHUS.

TeopeTuyeckoe 3aHsaTue. [IPAMONMHENAHOE  ABMXXEHME C
MOCTOAAHHLIM YCKOPeHWeM. PaBHOMEpHOe [BMXXEHME TOYKM Mo
OKPY>XHOCTU

MrHOBEHHasi U CpefHsas CKOPOCTU. YCKopeHue. MNpsMonnHeinHoe
[BMXeHNe C  MOCTOAHHbLIM  YCKOpeHueM.  [BMXeHMe C
MOCTOSIHHbIM  YCKOPeHneM CBOGOAHOro nageHns. PaBHOMepHOe
[BMXEeHNe TOYKM MO  OKPYXHOCTW, YrnoBas CKOPOCTb.
LleHTpocTpemuTenbHoe  yckopeHve. KuHemaTuka abCcontoTHO
TBEpAoro tena

TeopeTudeckoe 3aHsaTue. Cuna. Macca. 3aKOHbl AUHAMUKN.
Cwnbl B npupoze.

OcHoBHaa 3agava AuHamukn. Cuna. Macca. 3akOHbl MeXaHWKK
HbtoToHa. Cunbl B npupoge. Cunbl ynpyroctun. Cusbl TpeHus

TeopeTuyeckoe 3aHsATMe. 3aKOH BCEMUPHOrO TAroTeHus. Nepsas
KOCMMYecKas CKOpOCTb

Cvna TSHXKeCcTu 1 cuia BCEMUPHOro TArOTeHNsA. 3akKOH BCEMUPHOIO
TAroTeHus. lNMepBas KOCMMYeCKas CKOPOCTb. [BMXKEHME niaHeT w
ManbIx Ten1 ConHeYHoN cucTembl. Bec. HeBecomocCTb.
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OK 05, /1P8, NP16, N1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MPy4,
MPy5

OK 05, /1P8, P16, /IP26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3

OK 05, /P8, JIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
P63, MPy2, MPy5

OK 02, OK 05, /1P8, /P16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP63, MP64, MPy1, MPy2,



Tema 1.3.
3aKOoHbI COXpaHeHus
B MeXaHuKe

TeopeTuueckoe 3aHATHe. VIMnynbc Tena. IMNynbC cunbl. 3aKOH
COXpaHeHns nmnynbca. PeakTUBHOE ABUKEHNE.

Mmnynsc Tena. VIMNynbC CWbl. 3aKOH COXPaHeHUs WMMy/bCa.
PeakTBHOE ABWKEHME.

TeopeTuyeckoe 3aHsTue. MexaHnyeckad paboTa U MOLLHOCTb.
KnHeTnyeckaa aHepruda. MoTeHumanbHad  3Heprua.  3akKoOH
COXPaHEHWNs MeXaHNYECKOIN 3HePrmun.

MexaHunueckas pabota M MOLLHOCTb. KuHeTMyeckas 3Hepruis.
MoTeHumanbHad 3Heprus. 3aKOH COXPaHEHWUS MeXaHW4ecKoMm
aHeprun. PaboTa cusbl TAXECTU U CUMbI YNPYrocTu. MNpumeHeHve
3aKOHOB COXpaHeHus. VIcnonb3oBaHVe 3aKOHOB MeXaHWKW [Af1s
0ObACHEHUA  [BWXEHUs HeGecHbIX Ten W [0S PasBUTUSA
KOCMWUYECKMX  WUCCMEeLOBaHWN, rpaHuLbl MPUMEHUMOCTH
KNaCCUYECKON MeXaHNKM

TeopeTuyeckoe 3aHaTMe. PelleHVe 3afady Mo MexaHuke C
NPOhecCMoHaNIbHON HanpPaBNeHHOCTbIO

MpakTyeckoe nNprMeHeHne U3NYeCKUX 3HaHUI B NOBCEAHEBHOM
XN3HU Jilpis MCNONb30BaHNA MPOCTbIX MEeXaHu13MOB,
WHCTPYMEHTOB, TPAHCMOPTHbIX CPELCTB

Pasgen 2. MonekynspHasa hm3MkKa u TepMmognHamMmunka

Tema 2.1
OcHoBbI
MOJIEKYNAPHO-

TeopeTnueckoe 3aHaTne. OCHOBHbIE NnonoxkeHnss MKT. OcHoBHoe
ypaBHeHne MKT
OCHOBHble  MOMOXEHWUA  MONEKYNAPHO-KMHETUYECKOW  TEOPUN.
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MPy5, MPytO, MPy11

OK 02, /IP8, /IP16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP61,
MP63, MP64, MP6Y, MPy2,
MPy5, MPy11

OK 05, /P8, /IP16, P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MPG63,
P64, MPy2, MPy5

OKO01,0K 04, /IP14, /IP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MP63, MP64, MP67,
MP610, MPy2, MPy5,MPy9,
MPy13

OK 05, /P8, J1IP16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,



KUHETUYECKO
Teopuun

Tema 2.2.
OcHOBbI
TEPMOAVHAMUKN

Pa3mepbl 1 mMacca MOMeKyn 1 aToMOB. BpOYyHOBCKOE [BUXKEHMe.
CTpoeHre rasoobpasHbIX, XUAKUX U TBepAblX Ten. aeanbHblid
ras. [aeneHve ras3a. OCHOBHOe YpaBHeHVWE MOJEKYNAPHO-
KMHETUYECKON TEOPUM rasos.

TeopeTnyeckoe 3aHsATME. [emrnepatypa U ee U3IMEPEHMe.
TepmoAMHamMnyecKas LLKana TemnepaTypbl.

Temnepatypa v ee n3MepeHne. AGCOMOTHLIN HY/b TeMMepaTypsbl.
TepmognHaMMyecKasa LLUKaa Temnepatypbl. Temnepatypa 3Be3f.
CKOpOoCTU ABMKEHWNA MONEKYN U UX U3MEPEHMe.

TeopeTuyeckoe 3aHsTUe. K3onpouecchbl. [a30Bble  3aKOHbI.
YpaBHEHME COCTOAHUA UAeaNbHOro rasa

YpaBHEHNe COCTOAHWUA WAeaNbHOro rasa. lsonpoueccbl U KX
rpagukn. Ma3oBble 3aKOHbI

Na6opaTtopHas pa6ota Ne 1. VI3yyeHne 130X0pHOro npouecca B
rase

TeopeTuyeckoe 3aHATMe. BHYTPEHHSASA 3HEPrnsa MAeaslbHOro rasa.
Pa6oTa 1 Tennota Kak (Gopmbl nepegayn 3sHeprun. KonmuecTtso
TennoTbl. Y paBHeHVE Tena0Boro 6anaHca

BHYTPEHHASA aHeprus cucTeMbl. BHYTPEHHAS 3HEpPrus naeanbHOro
rasa. Pabota u TennoTa kak (HOpPMbl Mepefayn  3Hepruu.
TennoemKoCTb. YaenbHas TennoemMKocTb. KonmuyecTBo TensnoTsl.
YpaBHeHuWe Ten0Boro banaHca.

TeopeTnyeckoe 3aHATue. [lepBoe M BTOpOE  Havana

38

MP42, MP46, MP55, P62,
MP63, MP64, P65, MPy3,
MPy4

OKO01./1P8, J1P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MPy4, MNPy5

OK 01, /1P8, N1P16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
MP67, NMPy2, NPy5
OKO01,0K 04, P14, NP23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP62, NP63,MP66, rNP610,
MPy7, NMPy12

OK 05, /P8, /IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
P65, MPy4

OK 01, J1P8, /1P16, /1P26,



Tema 2.3.
ArperarHble
COCTOAHMSABELLLECTBA
1 (pa3oBble
nepexozsbl

TEPMOAVHAMUKM
MepBoe Havano TepmoaMHamMMKL. AamabaTHbIid npolecc. BTopoe
Havyano TepMoANHaAMUKMN.

TeopeTuyeckoe 3aHATMe. Tennosble asurarenn. Kr tennosoro
Asurartensa. OxpaHa npupoasbl

MpyHUMN feicTBUA TENIOBOA MallMHbl. TensoBble ABUraTenu.
KN4 Ttennosoro pasuratend. XonoAubHble MaliuHbl. OxpaHa

npUpoabl

TeopeTuyeckoe 3aHATMe. lIcnapeHne W KOHAeHcaums.
HacbllWweHHbIW  nNap ¥ ero  cBoilcTBa.  AGCOMOTHas  W”
OTHOCUTe/IbHas BNaXKHOCTb BO34yXa.

VcnapeHue 1 KoHAeHcaums. HacbIWweHHbIA nap 1 ero CBOWCTBA.
ABCONIOTHAs U OTHOCUTENbHAsA BMXXHOCTb BO3fyxa. [Mpubopsl
AN onpefeneHus BNaXKHOCTUM BO3fdyXa. ToyKa pocbkl. KuneHue.
3aBMCMMOCTb TemnepaTypbl KANeHUs OT AaBneHus. Kputuueckoe
COCTOSIHME BellecTBa. [Meperpetbiii Map W ero MCrosb3oBaHve B
TEXHVKe

Na6opatopHasa pa6ota Ne2. VI3amMepeHMe OTHOCUTE/NbHOIA
B/IXKHOCTM BO3yXa.

TeopeTuyeckoe 3aHATMe. JKMAKOE COCTOSHUA  BELLECTBA.
[MoBepxHOCTHOE HaTxeHue. CMaynBaHue.
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NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
MP64, MPy2, MPy5

OKOJ, OK 03, OK 07, /P30,
NP8, NP16, NP26, /IP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MP67, MP68,
MP69, MPy1, MPy2, MPy9,
MPytO, MPy11, MPy13

OKOAOK 05, N1P8, J1P16,
NnP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP3/[ MP42, MP46, MP55,
MP62, MP65, NP8, NPy
MPy3, MNPy4

OK 04, NP14, NP23, NP24,
NP25, MPA, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, MP62,
MP66, MP610, MPy7, MPyS,
MPy12

OKOJl, OKO05,/1P8, /P16,
NIP26, NP33, MP8, MP10,



XapaKTepucTrKa XMUAKOro COCTOAHNSA BeLlecTBa. MOBEPXHOCTHbIN
CNOW KMAKOCTW. OHEprus MOBEPXHOCTHOrO Cnost. BavxHwii
nopsgok. MNMoBepxHOCTHOe HaTskeHue. CMaumBaHue. HBNEHUA Ha
rpaHuLEe XMAKOCTU C TBEPAbIM TenloM. KanunnspHble SBNeHus.
TeopeTnueckoe 3aHaATHe. XapaKTEPUCTUKIN TBEPLbIX Tes
XapakTepucTuka TBEPAOro COCTOAAHUSA BeLLeCTBa.
KpucTtannnyeckve n amopHble Tena. Ynpyrue cBOMCTBa TBEPAbIX
Ten. 3akoH [yka. MexaHunueckme CBOMCTBA TBepAbIX Tesl.
Mnactnyeckas (octatouHas) fedopmaums. TennoBoe pacluvpeHme
TBepAbIX Ten U XuakocTerd.  KoapuuueHT  fIMHeHoro
paclumpeHms. KoagduumeHT 06bEMHOroO pacluvpeHus. Yuet
pacluMpeHuss B TexHuke. [lnaBneHve. YgdenbHas TennoTa
nnasneHus. Kpucranmsauus.

TeopeTnueckoe 3aHaTue. PelleHne 3afaHniA N0 MOMEKYNSAPHOM
(hu3mke 7 TepMoAuHaMunKe C npodeccroHanbHOM
HanpaB1eHHOCTbLIO

MpaKTnyeckoe NPUMEHeHVe B MOBCEAHEBHOM YXU3HU (IU3NYECKUX
3HaHWI 0 CBOMCTBAX ra3oBs, XXWAKOCTEN 1 TBEPAbIX TeN

KoHTponbHas pa6oTa

Pasgen 3. OnekTpognHamuka

Tema 3.1.
DNeKTpu4yeckoe
none

TeopeTuyeckoe 3aHaTMe. 3aKOH KynoHa. 3akOH COXpaHeHus
3apaga

AnekTpnyeckne 3apafpl. INeMeHTapHbIA 3MEKTPUYECKUA 3apsi.
3aKOH coxpaHeHus 3apafga. 3akoH KynoHa. 3nekTpuyeckas
NMOCTOAHHASA.
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MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, INP65, NMPy3

OKO01,0K 03, /IP8, JIP16,
npP26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, NMP63, MP65, MNMP69,
MPy1, MPy2, MPy3, MNMPytO

OKO1, /P14, NP23, IP24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,

MP16, MP17, MP39, P61,
MP63, MNP64, MNP65, MNP67,

MPy2, MPy3, MPy5, MPy9,

MPy13

OK 04, OK 05, 11P8, /1P16,
NnP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MNP62, MNMP63, NP64, NPe5,
MPy2, MPy4, MPy5



Tema 3.2.
3aKOHbI
MOCTOSIHHOI O TOKa

TeopeTnueckoe 3aHATME. DNEKTPUYECKOe Mnose

AneKTpuyeckoe mnosne. HanpsXKeHHOCTb 3/1eKTPUYECKOro mMons.
MpuHLMn cynepnosuumun none. PaboTa cun
3neKTpocTaTnyeckoro nond. lNoteHuman. PasHOCTbL NOTEHLMANO0B.
CBA3b MeXay Harnps>KeHHOCTbI0 M PasHOCTHIO  MOTEeHLMaoB
3N1eKTPUYECKOr o Mons.

TeopeTunueckoe 3aHaTre. [TPOBOAHUKM U AU3NEKTPUKM
[MpoBOAHMKN B 3NEKTPUYECKOM  none.  [JWINEKTpUKNW B
3NeKTpuyeckoMm none. Monapusaumsa gU3aNeKTPUKOB.

TeopeTunyeckoe 3aHaTMe. KOHAEHCATOPbI

ONeKTPOEeMKOCTb. EAMHUUBI 3neKTpoemKocTu. KoHAeHcaTopbl.
CoefiHeHMe KOH[EHCATOpOB B GaTapetd. JHeprusi 3apsKeHHOro
KOHJeHcaTopa. JHeprusa 3snekTpuyeckoro nond. [lpumeHeHune
KOH/IEHCaTOpOB

TeopeTnyecKoe  3aHATHE. PelleHve 33ga4y  no  Teme
«KoHfeHcaTopbI»

TeopeTunyeckoe 3aHATMe. 3akKoHbl OMa Ans ueneii NOCTOSAHHOMO
TOKa

YcnoBus, Heobxoaumble NS BO3HWUKHOBEHMS M NOAAEPXKaHWS
3N1eKTPNYecKoro Toka. Cuna Toka M NA0THOCTb ToKa. 3akoH Oma
[N yyacTKa Lenn. 3aB1UCUMOCTb 3/IEKTPUYECKOTO COMPOTUB/IEHNA
OT MaTepuana, [AAWHbI M NAOWAAN MOMEPEYHOro  CeyveHus
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OK 05, /1P8, J1P16, J1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP62,
MP63, MNP65, MPy3, MNPy4

OK 02, /1P8, 1IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP69,
MP610, MPy3, MPy4, MPy12
OK 02, /1P8, /P16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30,MP31,
MP42, MP46, MP55, MP67,
MP68, MPy9, MPyO
OKO01,0K 04, NP14, /P23,
NP24, NIP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP63, MP67, MP68, MP610,
MPy9, MPy12, MPy13

OK 02, /P8, JIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MPG3, MP64, MPy4, MPy5



NPOBOAHMKA. 3aBUCUMOCTbL  3/IEKTPUYECKOrO  COMPOTUB/EHNA
NPOBOAHMKOB OT TemnepaTypbl. TemnepaTypHbI KO3QOUUMEHT
conpoTtueneHns. CBepXnpoBOAUMOCTb. INEKTPOABMKYLLAA cuna
MCTOYHMKA TOKa. 3akoH OMa AN NOAHON Lenu.

TeopeTuueckoe 3aHsiTue. [locnefoBaTeNibHOe M MapaifenbHoe
COeANHeHVe NPOBOAHMKOB

AnekTpuyeckne uenwu. [lapannensHoe W MocnefoBaTe/lbHOe
COeANHeHVe NPOBOAHNKOB

TeopeTnueckoe 3aHsaTMe. 3akoHbl Kwupxrotha pand ysna.
CoefHeHMe NCTOYHMKOB 3N1EKTPUYECKOW 3HEPrUm B GaTapeto
3akoHbl Kupxroda pgna ysna. CoefMHEHME  UCTOYHMKOB
3NEKTPUYECKOI 3HEPrM B 6aTapeto

Na6opaTopHas pa6boTa Ne3. O3HakoMmreHue c
3NEKTPOM3MEPUTENBbHBIMI NPUbopaMu

TeopeTuueckoe 3aHaTue. PellieHNe 3a4a4 No 3MeKTPOAMHAMUKE C
MPO(ecCOHaNbLHO HaNPaBNeHHOCTLIO

KoHTponbHasa paboTa
TeopeTnueckoe 3aHATMe. PaboTa M MOLLHOCTb 3/1EKTPUYECKOro
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OKO1./1P14, NP23, NP24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, NMP63,
MP67, MNPy9

OK 01, /1P14, NP23, J1P24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, INP61,
MP67, MNPy9, MNPyrO
OKO01,0K 04, NK1.1., MK
3.5., N1IP14, NP23, NP24, NP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, INP66, MNP610,
MPy7, MPy8, MPy12

OK 01, OK 04, /TP14, P23,
NP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, MNMP63, MNP64, MNP67,
MPyo9, MNMPy13

OK 01, OK 03, /1P8, J1P16,



Tema 3.3.
ANEKTPUYECKINIA TOK
B pas/IM4YHbIX cpejax

ToKa. TennoBoe AencTBme ToKa
PaboTa M MOLLHOCTb MOCTOSIHHOrO TOKa. TensjoBoe [encTeume
TOKa. 3aKoH [xoyna—/leHua

Na6opaTopHas pa6ota Ne4. lccrnefoBaHue BOJbT-aMMepHON
XapaKTepUCTUKM NPOBOAHMKA

NabopaTtopHaa pa6oTa Ne5. liccnefoBaHue nocnefoBaTebHOro
M napainesibHoro coegnHeHmna npoBoaHMKOB.

NabopaTopHas pa6ota Ne6. W3vepeHve 3AC v BHYTpPEHHero
conpoTtmneneHna NCTOYHUKa Hanpa>XeHnA

TeopeTnyeckoe 3aHATUE. DNEKTPUYECKUIA TOK B MeETa/I1aX
SneKTpryeckuii TOK B MeTasax.

TeopeTuueckoe 3aHATHE. DNEKTPUYECKUI TOK B 9NIEKTPONNTAX
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P26, NIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, MP63, MP64
OKO/JOK 04, MK 1.1, MK
3.5., /P14, /IP23, NIP24, JIP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO/JOK 04, MK1.1., MK
3.5., P14, /IP23, /P24, JTP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO/ZOK 04, MKAA, MK
3.5., P14, IP23, /IP24, JIP25,
MPZ, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12

OKOZ, NP8, NIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3[]
MP42, MP46, MP55, P68,
MP69, MP610, MPy12

OK 02, OK 07, /P8, 1IP16,



Tema 3.4.
MarHuTtHoe none

JNEKTPUYECKNUIA TOK B 3MIeKTpOnUTax. ONeKTponm3. 3akoH
anekTponunsa dapages. INeKTPOXMMUYECKUIA SKBUBASIEHT.

TeopeTnueckoe 3aHATHE. DNEKTPUYECKUI TOK B BaKyyme
JNEKTPUYECKMIA TOK B BakKyyMe. TepMO3/IEKTPOHHAs 3MUCCUS.
IMna3wva.

TeopeTuueckoe 3aHaTue. [lonynpoBogHukn. Co6GCTBEHHas WU
NpUMeCcHasi NPOBOAMMOCTY NOYNPOBOAHNKOB

ONeKTPUYECKMIA TOK B MOMYnNpoBOAHMKaxX. Co6CTBEHHas U
NpMMecHas MPoBoAMMOCTH. P-n nepexog,

TeopeTuueckoe  3aHAaTMe.  [10NYNPOBOAHUKOBLIA  AMoA.
MonynpoBoAHMKOBbIE NPUBOPSI
MpriMeHeHVe NoNyNpPOBOAHNKOB. MoNynpoBOAHNKOBbIE NPUGOPBI

TeopeTuyeckoe 3aHAaTne. MarHMTHoe none. 3akoH Amnepa.
BekTop  MHAYKUMW  MarHUTHOro  nond.  HanpsXeHHOCTb
MarHWTHOro  nond.  [eicTBMEe  MarHWTHOrO  MOMsS  Ha
NPAMO/IMHENHBIA NPOBOLHUK C TOKOM. B3avMOpencTBMe TOKOB.
Cuna Amnepa. MNMpuMeHeHre cunbl AMnepa. MarHuWTHbIA NOTOK.
PaboTa Mo nepemMeLLeHNO MPOBOAHMKA C TOKOM B MarHMTHOM
none
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NIP26, NIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP67, MP68, MPytO

OK 02, /P8, JIP16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P68,
P69, MP610, MPyO, MPy12
OK 01, JIP8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP68,
MP69, MPy4, MPyHO
OKO01,0K 07, MK 1.1, MK
3.5., JIP8, /IP16, NIP26, JIP33,
MP8, MP10, MP18, MP19,
MP28, MP30, MP31, MP42,
MP46, MP55, MP61, P68,
MP69, MPy1, MPy4, MPyHO,
MPy13

OK 02, NP8, JIP16, J1P26,
NIP33, MP8, MPIO, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MP65, MPy3



Tema 3.5.
AneKTpomarH1MTHas
NHAYKLMA

TeopeTuyeckoe 3aHsATe. Cuna JlopeHua. MarHuTHble CBOMCTBA
BELLleCTBa.

[eliicTBMe MarHUTHOrO MoMs Ha ABWXKylmica 3apsg. Cuna
NopeHua. MNprmMeHeHne cunbl JSlopeHua. OnpeaeneHve yaenbHoOro
3apsaa. MarHuTHble ~ CBOICTBA  BELLECTBA. MarHuTtHas
npoHuuaemoctb. ConHeYHas akTUBHOCTL U €8 BUAHME Ha 3eMto.
MarHuTHble 6ypu

TeopeTuueckoe 3aHATMe. MarHUTHbIA  MOTOK.  HABMEHME
3NEeKTPOMAarHUTHON  mHAyKumn.  MpaBuno  JleHua.  3akoH
3NeKTPOMarHUTHON NHAYKLUN.

MarHWTHbIA NOTOK. IB/IEHWE 3MIEKTPOMArHUTHOW  MHAYKLMN.
Mpasunno JleHua. 3aKoH 3/1eKTPOMarHUTHON MHAYKUMK. Buxpesoe
anektpuyeckoe none. SAC MHAYKUMM B ABMXKYLLMXCA
NPOBOAHMKaX.

TeopeTnyeckoe 3aHATHe. fBNneHue CaMOVHAYKLMW.
VHAYKTUBHOCTb. DHEprug MarHMTHOrO Mnoss Toka.

FBneHne camonHAYKUMN. NHOYKTUBHOCTb. SHEpPrus MarHUTHOro
nons Toka. B3aMMOCBA3b 3MEKTPUYECKMX WM MArHUTHbLIX MOJEN.
JneKTpomMarH1MTHoe none

Na6opaTopHas pa6boTa Ne7. N3yueHune ABNeHnA
3N1eKTPOMarHUTHON MHAYKUMK

TeopeTuueckoe 3aHsTue. PelleHWe 3afjay Mo TemMe «3aKoH
3NEeKTPOMAarHUTHON WHAYKUMW W SBNEHUE CaMOMHAYKUMU» C
NPOQECCMOHaILHON HaNPaBNeHHOCTHIO
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OK 02, /1P8, /1P16, /1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
rpPe67

OKO01.0K 05, /1P8,/1P16,
P26, P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31.MP42, MP46, MP55,
MP62, NP63, MNP64, MNMPy2,
MPy4, TPy5

OK 01, OK 05, /P8, /P16,
NP26, /P33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP63, MP68, MPy2

OKOJOK 04, MK 1.1, MK
3.5, JIP14, P23, JIP24, JIP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15,MP16,
MP17, MP39, P63, P68,
MPy?2

OKO/IOK 04, MK 1.1, MK
3.5, NIP14, NP23, NIP24, /P25,
MP1, MP2, MP3, MP4, MP§,



Pasgen 4. Kone6aHusa v BOAHbI

Tema 4.1.
MexaHnyeckue
K0/1e6aHusa 1 BOSHbI

Tema 4.2.
DNEeKTPOMarHnuT-
Hble KonebaHus n
BOJIHbI

TeopeTnueckoe 3aHaTue. MexaHuyeckne KonebaHms
Kone6atensHoe  ABuMXeHue.  [apMOHMYecKMe  KonebaHus.
CB06OAHbIE MeXaHW4eckune KonebaHus. peBpalleHne 3Heprum
npu kKonebatensHoM  ABMXeHUW. CBOOGOAHbIE  3aTyxaroLyme
MeXaHN4eckue KonebaHus. MaTtemaTnyecknin MasTHUK.
MPY>XMHHBIA MasTHUK. BbIHY)XAeHHbIE MeXaHUYeCKme KonebaHus.
Pe3oHaHc.

TeopeTundeckoe 3aHAaTue. MexaHMYeCKMe BOSHbI

MonepeyHble M NPOAO/NbHbIE BOMHbL. XapakKTEPUCTUKN BOJHbI.
3BYKOBbIE BO/HbI. Y IbTPa3BYK W €ro NPUMEHEHNE

TeopeTuyeckoe 3aHATMe. DNEKTPOMarHUTHbIE KOebaHUs
CB060AHbIE  3NEKTPOMAarHWTHble  KonebaHus.  [MpeBpalleHne
3Heprmn B KonebatenbHOM  KOHType. ®Popmyna ToMCOHa.
3aTyxalolme  3NeKTPOMarHUTHble  KonebaHus.  [eHepatop
He3aTyXatoLMX 3NEeKTPOMarHUTHbIX KonebaHWid. BbIHY>XAEHHbIe
3MIEKTPUYECKMe KOoebaHus.

TeopeTuyeckoe 3aHaTHe. Llenn nepeMeHHOro Toka

MepeMeHHbIM TOK. ["eHepaTop MepemMeHHOro Toka. EMKOCTHoe u
WHAYKTMBHOE COMPOTUB/IEHNA TMEPEMEHHOr0 TOKa. AKTUBHOE
conpotmeneHve. 3akoH OMa [Ana  3/1eKTPUYeCKon  Lenwu
nepeMeHHOro Toka. Pabota M MOLLHOCTb MEepPeMEeHHOro ToKa.
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MP12, MP13, MP15, MP16,
MP17, MP39, MNP61, INMP62,
MP63, NP64, MP67, NPy2,
MPys5, MPy9, MPy13

OK 05, /1P8, P16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
P63, MPy3

OK 05, /IP8, JIP16, /P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy3

OK 01, /IP8, JIP16, P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy3, MPytO

OK 01, 1P8, /IP16, NP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
MP67, MPy9



Pasgen 5. OnTuka
Tema 5.1.

Pe30HaHC B 3N1eKTPUYECKON Lienu.

TeopeTuueckoe 3aHATWMe. TpaHcopmaTopbl.  [MonyyeHwue,
nepegaya 1 pacnpegenieHve 3NeKTpoaHeprum

TpaHcopmaTopbl.  TOKM  BbICOKOA  4acToTbl.  [MonyyeHme,
nepejada v pacnpeaenieHne aNeKTPOIHEPT UK.

Na6opaTopHasn pa6oTa Ne8. M3yueHune paboThl TpaHchopmaTopa

TeopeTnueckoe 3aHATHe. DNEKTPOMArHUTHbIE BOMHbI. MMpUHLMN
pagmocBasun. NprMeHeHne 31eKTPOMarHUTHbLIX BOSH
JneKTpoMarHATHOe  Mofe  Kak  0COObIM  BWA — MarTepuw.
AneKTpoMarHUTHble BOSIHbI. CBOIMCTBA 3/1EKTPOMArHUTHbBIX BOJTH.
Bubpatop lepua.  OTKpbITbIA  KOMebaTe/lbHbIA  KOHTYP.
N306peTeHne pagno A.C. MonosbiM. TlOHATME O pPaMOCBSA3N.
[MpuHUMN pagmocBasu.

TeopeTnyeckoe  3aHATMe. PelleHMe 3ada4 Mo  Teme
«3QNEKTPOMarH1THble KonebaHWs 1 BOMHbI» C NPOGecCUOHaIbHOM
HarnpaBNeHHOCTLH0

KoHTponbHasa paboTa

TeopeTnyeckoe 3aHATMe. 3aKOHbl OTPAXEHUS W MPENoOM/IeHUs
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OK 01, /1P8, /IP16, /IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
MPy1, MPy9, MPytO
OKO01,0K 04, MK 1.1.,MK
3.5., IP14, NIP23, NIP24, /P25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12

OK 02, NP8, J1P16, N1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MPS55, 1NP61,
P62, MNMP63, rNP68, NPyro

OKO01,0K 04, INK 1.1., /IP14,
NP23, IP24, NP25, MP1, MP2,
MP3, MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MP61, NP62, NP63, NP67,
MPy9, MNMPy13

OK 05, J1P8, J1IP16, JIP26,



Mpupopa ceeta

Tema 5.2
BonHoBble cBoWcTBa
cBeTa

CBeTa. $1BNeHve NonHOro OTPaXKeHs

TOYeuHbIin UCTOYHMK cBeTa. CKOPOCTb pacnpocTpaHeHWs CBeTa.
3aKOHbI OTpaXXeHWs 1 npenomneHus ceeta. CoNHeYHbIe U IyHHble
3aTMeHus. MpuHumn IMoiireHca. MonHoe oTpakeHue.
TeopeTuyeckoe 3aHsATMe. JIMH3bI. MOCTPOEHUe M300paXKeHUs B
NMH3axX. Popmysna TOHKON IMH3bl. ONTUYecKne Npruéopb!

JNnH3bl. TlocTpoeHve 1300paXxeHNs B IMH3aX. POpMyna TOHKOM
NNH3bL.  YBenuyeHne nuH3bl. [Na3 Kak OonTuMyeckad CcuUCTeMa.
OnTtunyeckue npunobopsl. Teneckonbl. Cuna cBeTa. OCBELLUEHHOCTb.
3aKOHbI OCBELLEHHOCTH

TeopeTuyeckoe 3aHaTue. PelleHne 3aga4 ¢ NpodecCroHabHON
Hanpas1eHHOCTbHO

Na6opatopHass pa6ota Ne9. OnpefeneHne nokasartens
npenomMneHna CTekna

TeopeTuueckoe 3aHaTue. VIHTepepeHL s cBeTa
WHTepdepeHums ceeta.  KOrepeHTHOCTb  CBETOBbIX — Jly4eld.
WHTepdepeHuns B TOHKMX nfeHkax. Konbua HblOTOHA.
Vcnonb3oBaHue NHTepgepeHUNN B HAYKe N TEXHUKE

TeopeTuueckoe 3aHATHe. Judpakums ceeta
Onpakums ceeta. Andpakuyms Ha Wwenn B napaiiefibHbIX yyax.
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NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 1NP62,
MP63, MP64, MNPy2

OK 04, /P8, /P16, IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L,
MP42, MP46, MP55, MP67,
MP68, MP69, MPy3

OK 02, /P14, NP23, NP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P61,
P64, NP67, MPy9

OK 04, /P14, NP23, NP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P64,
P66, MP610, MPy7, MPy8,
MPy12

OK 05, /1P8, /P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy1, MPy4

OK 05, /IP8, /P16, /P26,
NIP33, MP8, MP10, MP18,



Tema 5.3
CneumnanbHas
Teopus
OTHOCUTE/ILHOCTU

[unthpakLUyoHHas peLleTka. MoHATME 0 ronorpacgui.

TeopeTuyeckoe 3aHaTue. NMonapusauma. Aucnepcusa. CnekTpbl
Monspusaumsa nonepeyHbIX BOH. Monspusaums ceeTa. [BOMHOe
nydenpenomneHve. lNonspougbl. Aucnepcusa ceeta. Bugbl
n3nyyeHnii. Buabl cnekTpoB. CrekTpbl uUcnyckaHus. CrekTpbl
nornoweHns. CrekTpasibHbId  aHasn3. CnekTpasibHble  Knacchbl
3Be34.

Na6opaTtopHas pa6ota Nel0. OnpeaeneHne ANUHbI CBETOBOM
BOJIHbI C MOMOLLBH0 ANPPaKLMOHHON peLleTKu.

TeopeTuyeckoe 3aHATMe.  Y/IbTPaUONETOBOE  U3/YyYeHWe.
WHdpakpacHoe nsnyyeHvie. PEHTreHOBCKME Nyyu.
YnbTpauoneToBoe u3nyyeHue. VIH(pakpacHoe  uK3ny4eHue.
PeHTreHoBCKMe nyun. WX npupofa W cBoilcTBa.  Llkana
3NeKTPOMarHUTHbIX U3NyYeHWiA

TeopeTuyeckoe 3aHATMeE. CneymansHas Teopus
OTHOCUTE/IbHOCTY

[BmXKeHve co cKopocTblo  cBeta.  [locTynatbl  Teopuu
OTHOCWUTENIbHOCTW W CNeAcTBUA U3 HUX. IHBapMaHTHOCTL MOLYNS
CKOpPOCTM CBeTa B BakKyyMe. JHeprus nokos. CBA3b MacCbl U
3HepruyM  CBOOOLHON YacTULbl. ONeMeHTbl  PEnsTUBUCTCKON
AVNHAMUKM

Pasgen 6. KBaHToBasa (hm3nka

Tema 6.1.

TeopeTudeckoe 3aHsTue. KBaHTOBad runotesa [lnaHka.
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MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy1,MPy4

OK 05, J1P8, N1P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy4, MNMPy8

OK 04, P14, /P23, /1P24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OK 05, OK 07, /1P8, NP16,
P26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,

P68, MNP69

OK 05, J1P8, J1P16, J1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30.MP31,
MP42, MP46, MP55, INMP67,
P69, MPy2, NPy5,MPy11

OK 05, J1P8, J1P16, J1P26,



KBaHTOBasA onTunka

Tema 6.2.
du3nkKa atoma n
aTOMHOro fgpa

[asneHune cBeTa. XMMMUYECKOE [eCTBUE CBETA.

KBaHTOBaA runotesa  [lnaHka. Tennosoe  M3nyyeHue.
KopnyckynspHo-BosHOBOW  Ayanu3m. PoToHbl. mMnoTesa fge
Bpoitna 0 BONHOBLIX CBOMCTBax 4actuy. COOTHOLUEHWE
HeonpeaeneHHocTel lMeliseH6epra. [asneHune ceeta. XMMUYECKOe
fevicteue ceeta. OnbIThbl MN.H. Slebegesa n H.W. BaBunosa
TeopeTuueckoe 3aHATUe. POTOIDNDEKT. 3aKOHbI POTOIMDEKTA
doTo3thheKT.  YpaBHeHWe OWHWTEMHa Ana  oToadiekTa.
BHeLHWiA (hOTO3NEKTPUYECKIIA ahcpekT. BHyTpeHHWI
(hoToadhpekT. Tunbl (hoTo31EMEHTOB. [NprMeHeHNe hoTo3ddeKkTa

TeopeTuueckoe 3aHATue. FAgepHaa Mogenb atoma. llocTynathbl
Bopa

Pa3BuTWe B3rnagoB Ha CTpOeHMe BellecTBa. Mofenu CTpoeHus
aTOMHOro Aapa. 3aKOHOMEPHOCTM B aTOMHbIX CNEKTPax BOAOPOLa.
ApepHas mogens atoma. OnbiThl 3. Peseptopaa. Mogens atoma
Bogopoda no H. bopy. KBaHToBble nocTynatbl bopa. Slasepbl.

TeopeTuyeckoe 3aHsATMeE. PagnoakTMBHOCTb. 3aKoH
pajgnoakTMBHOrO pacnaga. PafvoakTUBHbIE NPEBPALLEHMS.
Pafn0aKTUBHOCTb. 3aKoH paAnoaKkTUBHOIO pacnaga.

PagmnoakTvBHble  npespaweHns.  Cnocobbl  HabnoaeHns U
permcTpauuy  3apskeHHbIX 4actuy.  ddekT Basunosa -
UepeHkKoBa.

TeopeTnuyeckoe 3aHsATMe. CTpOeHWe aTtoMHOro sagpa. [AdedekT
Macchbl, 3HepPrus CBA3M 1 YCTOMYMBOCTb aTOMHBbIX S4ep.

CTtpoeHne aToMHOro fgpa. [eekT maccCbl, 3Heprus CBA3N W
YCTOMYMBOCTb aTOMHbIX SAep.
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NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55.MP61,
P62, MP63, MPy1, MPy?2,
MPy3, MPy5

OK 02, J1IP8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
MP63, MP67, MPy2, MPy5

OK 05, /P8, NIP16, /P26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP64, MP65, MPy2, MPy3

OK 05, /1P8, /P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, 1P62,
MP63, MP64, MP68, MPy?2,
MPy4, MPy5, MPy9

OK 05, /1P8, /P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP65, MPy3



TeopeTnyeckoe 3aHAaTUe. HAEPHble peakUMn. DHepreTUHecKuin
BbIXO/, SAEPHbIX peakLuii. IcKyccTBeHHast paavoaKTUBHOCTb.
SnepHble peakuyn. AnepHas 3HepreTmka. SHepPreTUUeCKUin BbIXoa
AePHbIX peakLmid. VICKycCcTBEeHHast pafmoakTMBHOCTb.

TeopeTnueckoe 3aHsATue. [leneHuve TaXeNbiX dagep. LienHas
AOepHas peakums. Ynpaensemasa LUenHas peakuus. SAnepHbIN
peakTop. bronornyeckoe fencTere pagnoakTUBHbLIX U3NYyYeHNI
JeneHne Taxenblx agep. LlenHaa aaepHan peakums. Ynpasnsemas
LienHas peakums. A4epHblin peakTop. MNonyyeHre pagmoakTUBHbIX
M30TONOB U WX NPUMeHeHMe. Buonoruyeckoe [feicTaue
PaM0aKTUBHBIX U3NYYEHWIA. DNeMeHTapHble YacTuLbl
TeopeTuyeckoe 3aHsTUe. TEPMOAAEPHBIA CUHTES
TepmosfepHbIii CUHTE3. DHEPrus 38e3[.

KoHTponbHasa paboTa

Pasgen 7. CTpoeHue BceneHHol

Tema 7.1
CTtpoeHne
ConHeuHoi
CUCTEMBI

Tema 7.2
3sonouma
BceneHHol

Teopetuueckoe 3aHATMe. CTpoeHMe COMHEYHOW CUCTEMbI
3BE34bl, X OCHOBHbIE XapaKTepuUCTUKMN.
ConHeyHasd cuctema: naaHeTbl U Manble Tena, cuctema 3eMisg—
NyHa. CtpoeHve n ssonoumsa ConHua 1 38é34. Knaccudgukaums
3BE34. 3BE&3/bl M UCTOUHUKN NX SHEPTUN.
TeopeTnyeckoe 3aHATUME. MneuHblin MyTb — Hawa [anakTuka.

Tunbl ranakTuk. PaguoranakTuku W KBasapbl. BceneHHas. 3akoH
Xabb6na.

o1

OK 05, JIP8, JIP16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy5, MPy9

OK 05, OK 07, /P8, /P16,
NP26, NP30, /P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP48,
MP55, P61, P68, MPy1,
MPytO

OK 05, OK 07, /P8, /P16,
P26, NP30, /IP33, MP8,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MNP68, MNMP69,
MPyHO

OK 05, /IP26, /P34, MP5,

MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
MP61, MP63, MP69, MP610,
MPy1, MPy6, MPy11, MPy12
OK 05, JIP26, JIP34, MP5,

MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,



lanaktka. Twnbl ranaktuk CoBpPeMeHHble MNpPeACTaBleHNst O

CTPOEHUM 1 3BONHOLMN BeeneHHol

Na6opaTtopHasn pa6ota Nell. V3yyeHne KapTbl 3B€34HOI0O Heba.

Pa6oTa Hag MHAMBUAYANbHBIM NPOEKTOM
MpomMexyTouHada aTTecTaumsa (3K3ameH)

Bcero:

52

32

198

34

P61, MP63, MP69, MP610,
MPy1, MPy6, MPy11, MPy12
OK 04, /IP14, JIP23, /TP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13,MP15,
MP16, MP17, MP39, P66,
P69, MP610, MPy1, MPy7,
MPy12



3. YCNoBUA PEANTN3AUN NMPOT'PAMMbBLI YHEBHOI O NMPEOMETA

3/1. MaTepuanbHO-TeEXHNYECKOe obecrieyeHme

[na ocBoeHWs nporpaMmbl y4yebHoro npeametra OOly/1l dusmka B
OBINOY «KOMT» nmeetcs y4ebHbIin KabMHET «DU3NKa».

[MomelLeHMe KabuHeTa OCHALLEHO TUMOBbLIM 060pPYAOBaHWEM, B TOM 4WUC/E
creuvanM3npoBaHHOW  y4yebHOM  Mebenbl0 M cpeAcTBaMuM  00yYeHus,
HEOOXOAUMbIMW AN BbINO/HEHWA  TpeboBaHM K YPOBHKO  MOATOTOBKU
0byyaroLmxcs.

OcHalleHne y4yebHOro KabuHera:

- Nocajo4Hble MecTa Nno KOJIMYeCTBY 00YUatoLLMXCS;
- paboyee MecTO npenogasatens;

- 3a4aHnAa 4N KOHTPO/bHbLIX pabor;

- NpPOeCCMOHaIbHO-OPUEHTUPOBaHHbIE 3afaHns;
- 3K3aMeHaLMOHHble MaTepuasbl.

TexHnYecKune cpeacTaa 06y4veHus:

- MEPCOHa/bHbIA  KOMMbKOTEP  C  JIMUEH3MOHHLIM  MPOrpamMmMHbIM
obecneyeHuem;

- NPOEKTOP C 3KpaHOoM.

3anbl:

Bubnnoteka, YnTanbHbIN 3an C BbIXOAOM B CeTb IHTEpHET.

3.2. VIH(hopmaumoHHOe obecriedeHre peannsalmm NporpaMmmbl

[na peanusaunm nporpamMmmbel B 6ubnmoteyHom oHage OBIMOY «K3OMT»
MMEKTCA NeyvaTHble W 3NEeKTPOHHble 00pa3oBaTe/lbHble U UH(OPMALMOHHbIE
pecypcobl 4719 UCNoJb30BaHMA B 06pa3oBaTe/lbHOM MpoLiecce.

3.2.1. OCHOBHbIE UCTOUYHUKMN

TMsaknwes I.A. ®dusmka 10 Knacc : y4yebHUK [ans o06Lle06pa3oBar.
OpraHu3aymin : 6a3oBbIi U yriyoneHHblin yposHmu / I.A. Msakuwes, b.b. byxoBLes,
B.M. YapyruH; nog. Pen. H.A. TMapdeHTbeBon. - 9-e wm3g., crep. - M.
MpocBeLleHmne, 2022. - 432 c. (4) n. un . (Knaccnuecknin kypc). - ISBN 978-5-09-
087657-5.

2. Msaknwes I.A. ®dusmka 11 Knacc : y4yebHUK [ans o06Lleobpa3oBar.
OpraHusaumin : 6a30BbIv 1 YriyoneHHblin yposHu / I.A. Msakuwes, b.b. byxoBLes,
B.M. YapyruH ; noa. Pea. H.A. MapdeHTbeBoir. — 10-e m3g., crep. - M.
MpocBselleHne, 2022. - 432 c. (4) n. un . (Knaccuyecknid kypc). - 1ISBN 978-5-09-
087659-9
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3.2.2. [10N0/IHNTE NIbHblE UCTOYHNKN

1 Bacunbe, A. A. dusnka: ydyebHoe nocobue AN CpefHero
npoeccmoHansHoro obpasosanmsa / A. A. Bacunbes, B. E. depgopos, /1. L.
XpamoB. — 2-e u3g., ucnp. n gon. — Mocksa: MN3gaTtenscteo HOpait, 2024, —
211 c¢. — (MpodeccnoHansHoe obpasoBaHue). — ISBN 978-5-534-05702-7. —
TeKCT : aNneKTPOHHbIA // ObpasosaTenbHas nnaropma KOpant [caint]. — URL:
https://urait.ru/bcode/538886

2. KanawHukos, H. M. ®u3nka : yyebHMK M MPaKTUKYMm L1158 CPeAHero
npodeccnoHansHoro obpasosaHus / H. M. KanawHukos, C. E. MypaBbeB. — 2-€

n3a., nepepab. n gon. — Mocksa : M3patensctBo HOpait, 2024. — 496 ¢. —
(MpoteccnoHansHoe o6paszoBaHne). — ISBN 978-5-534-16205-9. — TekcT
ANeKTPOHHbIN /I Ob6pasoBatensHas nnatgopma HOpaint [caint]. — URL:

https://urait.ru/bcode/542247

3.2.3. VIHTepHeT-pecypchbl

1 EgvHan KONNeKumm LMPPOBbLIX obpasoBate/ibHbIX  PecypcoB
[GnekTpoHHbIN pecypc] URL: http://school-collection.edu.ru/

2. Poccuiickas  anekTpoHHas WKona [OnekTpoHHbIA  pecypc] URL:
https://resh.edu.ru/

3. NIHghoypok [SnekTpoHHbIin pecypc] URL: https://infourok.ru/

4. Pewy EI2 [GnekTpoHHbIV pecypc] URL: https://phys-ege.sdamgia.ru/
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4. KOHTPOJIb N OLLEHKA PE3YJIbTATOB OCBOEHWA YUYUEBHOI O
MPEAMETA

KOHTpOMb 1 OLEHKa pe3y/nbTaToB OCBOEHMSI yuyeBHOro npeameTa

PACKPbIBAIOTCA  Yepe3  AUCLIMN/IMHAPHblE  Pe3ynbTaThbl, HanpaBneHHble Ha

(hopmMMpoBaHMe O06LLUMX M NPOPECCUOHAbHBIX KOMMETEHUUA NO pas3denam U

TeMam CoflepXkaHus y4yebHOro Matepuana.

Ob6uwas /
npodgeccnoHanbHas
KOMNETEHUNA
OK 01. BbibupaTb cnocobsl
peLueHus 3afavy

NpoheccroHaIbHOA
LeaTeNbHOCTH
NMPUMEHUTENIBHO K Pa3/InyHbIM
KOHTeKcTam

OK 02. 'cnonb3oBatb
COBpEMeHHbIe CpescTBa
rnoucka, aHanun3a u
NHTEpnpeTaLmm
NH(opmaLmu, 1
NH(OPMALMOHHbIE
TEXHO/IOTUM AN BbINOSIHEHNSA
3ajay NpogeccnoHaIbHOWA
LeaTeNbHOCTH

OK 03. MNnaHnpoBath 1

Pasgen / Tema

BepeHue
Pasgen 1, Tema 1.3

Pasgen 2, Tema 2.1, Tema
2.2, Tema 2.3

Pasgen 3, Tema 3.1, Tema
3.2, Tema 3.3, Tema 3.4,
Tema 3.5

Pasgen 4, Tema 4.2

Pasgen 1, Tema 1.2, Tema
13

Pasgen 3, Tema 3.1, Tema

3.2, Tema 3.3, Tema 3.4

Pasgen 4, Tema 4.2

Pasgen 5, Tema 5.1

Pasgen 6, Tema 6.1
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Tunbl OLEHOYHbIX
MeponpuUATUin

YCTHbI onpoc

TecTupoBaHue

YCTHbIN onpoc

TecTnposaHue

YCTHbIN onpoc

PUN3NYECKNIN ANKTAHT
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIA onpoc
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTponbHas pabota
TecTupoBaHue

YCTHbIN onpoc

PU3NYECKNIN ANKTAHT
MpencraBneHne  pesy/bTaToB
nabopaTopHbIX paboT
KoHTponbHasa paboTa

YCTHbI onpoc

PUN3NYECKNIN ANKTAHT

TecTmpoBaHue

YCTHbI onpoc

PUN3NYECKNIN ANKTAHT
MpeacTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTposnbHas paboTta

MpencraBneHve  pesynbTaToB
nabopaTopHbIX paboT
lNpencTaBneHne  pesynbTaToB

nabopaTopHbIX paboT
KoHTponbHas pabota
KoHTponbHas paboTa



peasin3oBbiBaTb COGCTBEHHOE
npogeccnoHaibHoE U
NIMYHOCTHOE pa3BUTHeE,
npeanpyHUMaTENbCKYHO
[eATeNbHOCTb B
npodeccnoHanbHOM cepe,
1CNO/b30BaTh 3HAHUA MO
(h1HaHCOBOV rpaMOTHOCTM B
Pa3IMYHbIX XXMN3HEHHbIX
CUTyaumax

OK 04. 2thheKTnBHO
B3aIMOAEICTBOBATL U
paboTaTb B KOMNEKTMBE W
KOMaHze

OK 05. OcyLecTtBnaThb
YCTHYHO U MUCbMEHHYHO
KOMMYHUKALNIO Ha
rocyjapCTBeHHOM 513bIKe
Poccuitckort depaepaunm ¢
YYETOM OCOOEHHOCTEN
COLMaIbHOrO 1 KyNbTYPHOI0O
KOHTEKCTa

Pasgen 2, Tema 2.2, Tema

2.3

Pasgen 3, Tema 3.2

lMoBTOpEHME Kypca (U3MKK
OCHOBHOW LLIKONbI
Pasgen 1, Tema 1.3

Pasgen 2, Tema 2.1, Tema
2.3

Pasgen 3, Tema 3.1, Tema

3.2, Tema 3.4, Tema 3.5

Pasgen 4, Tema 4.2

Pasgen 5 Tema 5.1, Tema
5.2

Pasgen 7, Tema 7.2

Pasgen 1, Tema 1.1, Tema
12, 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 pesynbTaTos
nabopaTopHbIX paboT
KoHTponbHasa paboTta

YCTHbIn onpoc
MpencraBneHve  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHasa paboTa

BX0fHOW KOHTPO/1b

YCTHbIA onpoc

PU3NYECKNI ANKTAHT
TecTupoBaHue

YCTHbI1 onpoc

PU3NYECKNIA AUKTaHT
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHasa paboTa
TecTupoBaHue
MpefcraBneHve pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTponbHasa paboTa
MMpenctaBneHne  pe3ynbTaToB
nabopaTopHbIX paboT

YCTHbI onpoc
MMpenctaBneHne  pe3ynbTaToB
nabopaTopHbIX paboT
KoHTposibHas paboTa

YCTHbI onpoc

PU3NYECKNI OUKTAHT
MpefcraBneHve  pesynbTaToB
nabopaTopHbIX paboT

YCTHbI onpoc

PUN3NYECKNI ANKTAHT

YCTHbIN onpoc

PU3NYECKUI ANKTAHT
KoHTposnbHas pabota
MpefcraBneHve  pesynbTaToB
nabopaTtopHbIX paboT

YCTHbI onpoc

PUN3NYECKNIN ANKTAHT
KoHTponbHas paboTa



OK 07. CopeincteoBaTb
COXPaHEHNIO OKPY>KatoLLiel
Cpefbl, pecypcochepexeHnto,
NPUMEHATb 3HAHUS 06
N3MEHEHNN KMmara,
MPUHLMMNbI GEPEXTMBOTrO
NMpPOV3BOACTBA, 3NNEKTUBHO
[eiCTBOBaTb B Upe3BblYaiHbIX
cUTyaumax

MK 1.1. \cnonb3oBaTb
KOHCTPYKTOPCKYHO 1
TEXHO/IOMMYECKYHO
[IOKYMEHTaLMI0 Npu
pa3paboTKe TEXHONOINYECKNX
MPOLIECCOB M3rOTOBNEHNSA
[eTanein MawmH

MK 35. PaspabatbiBaTb
TEXHONOrMYEeCKUA  npouecc
cOopKm n3aenuni c

Pasgen 4, Tema 4.1,
4.2

Pasgen 5, Tema 5.1,
5.2, Tema 5.3

Pasgen 6, Tema 6.1,
6.2

Paspen 7, Tema 7.1,
7.2

Pasgen 2, Tema 2.2

Pasgen 3, Tema 3.3

Pasgen 5, Tema 5.2

Pasgen 6, Tema 6.2

Pasgen 3, Tema 3.2

Pasgen 4, Tema 4.2

Pasgen 3, Tema 3.2

57

Tema

Tema

Tema

Tema

lNpencTaBneHne  pesynbTaTos
nabopartopHbIX paboT
KoHTponbHas paboTa

YCTHbIN onpoc

PuN3NYECKNIN ANKTAHT
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbI onpoc

PU3NYECKNIN ANKTAHT
KoHTponbHas paboTa

YCTHbIn onpoc
MpefcraBneHe  pesynbTaToB
nabopaTopHbIX paboT

YCTHbIN onpoc
PU3NYECKNIN ANKTaHT
KoHTponbHas paboTta

YCTHbIn onpoc

PUN3NYECKNIN ANKTAHT
KoHTponbHasa pabota
TecTupoBaHue

YCTHbIN onpoc
lNpencTaBneHne  pesynbTaToB
nabopartopHbIX paboT
KoHTposnbHas paboTta

YCTHbI onpoc

KoHTponbHas paboTa
MNpenctaBneHne  pe3ynbTaToB
npaKTUYeckux pabot

YCTHbIN onpoc
MNpenctaBneHne  pe3ynbTaToB
nabopaTopHbIX paboT
UepTeXkm cxem npuoopos w
YCTaHOBOK /15 1abopaTopHbIX
paboT ¥ 3KCNEePUMEHTOB
YCTHbIN onpoc
MpencraBneHve  pesynbTaToB
nabopaTopHbIX paboT
UepTeXkm cxem npuobopos w
YCTaHOBOK 151 NabopaTopHbIX
paboT ¥ 3KCMEePVMEHTOB
YCTHbIn onpoc
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT



NPUMEHeHNEM
KOHCTPYKTOPCKOM
TEXHOMOrNYECKOW
[IOKYMEHTaLNN.

Pasgen 4, Tema 4.2
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MWHM-NpoeKTbl N0 cbopke
HECNOXHbIX MOAEeNel MaLlvH 1
npuoopos

YCTHbIN onpoc
MMpenctaBneHne  pes3ynbTaToB
nabopaTopHbIX paboT
MuHM-NpoeKkTbl Mo cbopke
HECNOXHbIX MOAeNel MallvH 1
npnoopos
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