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1. OBLUIAA XAPAKTEPUCTUKA PABEOUEN NMPOrPAMMBI
YYEBHOI' O NMPEOMETA

1.1. MecTo y4ebHOro npeameTa B CTPYKTYpe OCHOBHOI NpodeccrnoHasibHom
obpasoBartesibHOM NporpaMmbl

YuebHblli  npegmer  «du3nKa»  SBNSETCA  0063aTeNbHOM  YaCTbtO
006LLe06pa3oBaTe/ibHOM MOArOTOBKM OCHOBHOW MPOeCCUMOHaNbHON 06pa3oBaTe/lbHOW
nporpaMmbl - MporpaMMbl NOArOTOBKM KBaIM(PULMPOBAHHbIX Paboumx U CAYXaLLMX
no npodeccun 09.01.03 Onepartop MHPOPMALMOHHBIX CUCTEM U PECYPCOB.

1.2. Llenm v nnaHupyemble pe3yribTaTbl OCBOEHUSA y4ebHOro npeamMeTa

1.2.1 Llenn ocBoeHUs1 y4ebHOro npeameTta

CofepxaHve nporpamMmbl y4yeOHOro npegmera «®Pu3nKa» Hanpae/ieHO Ha
OOCTUDKEHME Pe3y/bTaTOB ero M3y4yeHWss B COOTBETCTBUM C TpebosaHuamn ProcC
COO ¢ yyeTom npodeccroHansHom HanpasneHHocTn @rOC Cr10.

OCHOBHbIMW LIENIAMU U3YHEHNS y4ebHOro npeameTa « PUsmKa» ABNAKOTCA:

- (bopmmupoBaHMe Yy 0OYy4alOWMXCA YBEPEHHOCTM B LEHHOCTM 06pa3oBaHus,
3HAUMMOCTM  (DM3NYECKUX 3HAHWA A1 COBPEMEHHOI0  KBa/MPUUMPOBAHHOIO
cneumanucTa npu ocyLLEeCTBIEHUI ero NpodeccnoHanbHOM AeaTeNbHOCTH;

- (hopmmnpoBaHUe eCTeCTBEHHOHAYYHOW FPaMOTHOCTH;

- OBMafleHne e cneunguyeckomn CUCTEMOM (M3NYECKNX MOHATUIA,
TEPMUHO/OINEN 1 CUMBOJIUKOM;

- OCBOEHVEe OCHOBHbIX (JM3NYECKNX TEOPUIA, 3aKOHOB, 3aKOHOMEPHOCTEN;

- OBNafleHMe OCHOBHbIMM  METOAAMW  HAy4YHOro  MO3HaHWA  MNPUPOAbI,
MCrosb3yeMbiMn B (hM3nKe (HabnoAeHWe, OnNUcaHue, W3MEPEHUE, BbIABMKEHME
rmnoTes, NPOBeAEHNE SKCNEPUMEHTA);

- OBnafleHMe YMeHuUAMW 0b6pabaTbiBaTb [aHHble 3KCMEPUMEHTa, OOBLACHATH
NoMyYeHHble pe3ynbTaTbl, YCTaHaBIMBaTb 3aBMCMMOCTU MeXay (QU3NYeCcKUMU
Be/IMYMHaAMM B HAbGNOAaEMOM SIBNIEHUM, AeNaTb BbIBOARI;

- (hopmmpoBaHME YMeHUA pellaTb (U3NYECKMEe 3afayM pasHbIX YPOBHEMN
C/IOXHOCTH;

- pa3BuUTME MNO3HABATE/IbHbIX WMHTEPECOB, WHTENNEKTYa/lbHbIX WU TBOPYECKUX
CNocoGHOCTE B MpoLecce MPUOBPETEHUSI 3HAHWA C MCMOMNb30BaHMEM Pa3/INYHbIX
MCTOYHWKOB WH(OpMaLMM M COBPEMEHHbLIX MH(POPMALMOHHBIX TEXHOMOTUIA; YMEHUN
(hopMynMpoBaTb X OOGOCHOBbIBaTb COOCTBEHHYIHO MO3NLMIO MO OTHOLUEHUIO K
(hn3nyecKor NHdopmMaLmMm, Noy4yaeMoi U3 pa3HbIX MCTOUHNKOB;

- BOCMUTaHWe YyBCTBa rOpPA0CTM 3a POCCUINCKYHO (PU3NYECKYHO HayKy.



1.2.2 T1naHnpyeMble pe3ynbTaTbl OCBOEHNSA YUYeOHOro npeameTa
Oco60e 3HayeHMe yUebHbI nNpeaMeT UMeeT NpPu POPMUPOBAHUN 1 Pa3BUTUN 00X 1N NPOGECCMOHANIbHBIX KOMMETEHLUN,
a TaKXKe COOTBETCTBYHOLMX UM pe3ynibTaTam 06yyeHns cornacHo @roC COO.

MnaHupyemble pe3ynbTaTbl 06yUyeHuns

KomneTeHuun (OK, MK)

OK 01. Beblbupatb C€rnocoobbl
peLleHmns 3apau
npoeccroHanbHOM

[eATENbHOCTU NPUMEHUTENBHO K
pasnn4HbIM KOHTEKCTaM

Ob6wune
JIP14 - o0CO3HaHWe NMYHOro BKfaga B MOCTPOEHME
yCTOMUMBOro 6yayLLero,
JIP23 - roToBHOCTb K TpyAy, OCO3HaHWE LEHHOCTU
MacTepcTBa, TPyLOoNt06ue,
NIP24 - TrOTOBHOCTb K aKTMBHOW [AesTeNbHOCTU
TEXHOMOMMYECKON W COUMabHOW HanpaB/IeHHOCTHU,

CMOCOGHOCTb  MHULMWPOBATb,  MNaHMPOBATb WU
CaMOCTOSTE/IbHO BbIMOMHATL TaKYH LEATEIbHOCTb,
np2s - MHTEpeC K  pas/iMyHbIM  clepam

NPoMeccnoHabHOM AeATENbHOCTM, YMEHUE COBepLLATb
OCO3HaHHbI  BbloOp  Oyayuleld  npodeccun  ”
peasiv30BbIBaTb COOCTBEHHbIE XXU3HEHHbIE MaHbI,
JIP26 - roTOBHOCTb M CMOCOGHOCTb K 06pa30BaHuIO U
camo06pa3oBaHNI0 Ha NMPOTSXKEHMNIN BCEIN XKU3HW,

JIP34 - 0CO3HaHWe LIEHHOCTM Hay4yHOW AeATeNnbHOCTY,

rOTOBHOCTb OCYLLLECTBNATb MPOEKTHYO 7
nccnefoBaTenbCKy0 AeATeNbHOCTb MHAUBUAYAILHO U
B rpynne,

MP1 -  camocToAaTeNlbHO  opMynmMpoBatb U
aKTyasmsuposaTb  npobneMmy, paccmatpueatb — ee
BCECTOPOHHE,

MP2 - ycTaHaBNMBaTb CYLLECTBEHHbIA MNPU3HAK Wn
OCHOBaHMA  [ANs  CpaBHEHWs,  Knaccupukaumm u

OvcuvnanHapHble

MP61 cdopMUpPOBaHHOCTb NPEACTaBNEHUIA O
ponv 1 Mecte (PU3MKM U acTPOHOMUM B COBPEMEHHOM
Hay4HON KapTvHEe MMpa, O CUCTeMOOoObpasytoLLen ponwu
(M3NKN B PasBUTUM €CTECTBEHHbIX HayK, TEXHUKN U
COBPEMEHHBIX TEXHOMOrMA, 0 BKMNafe POCCUMCKUX U
3apyOeXHbIX YYEHbIX-(DU3NKOB B pasBUTUE HAYKW;
MOHWMaHue (PU3NYECKOM CYLLHOCTU  HabN0LaeMbIX
AB/IEHWA  MWUKpOMMpPE, Makpomupa W  Meramupa,;
MOHVMaHWe PoSIn  acTPOHOMUW B MPaKTUYECKOWA
[eATeNbHOCTM  YeNnoBeKka W [JaibHenleM Hay4Ho-
TEXHNYECKOM pasBuTUNn, ponun (h13nKM B
(hopMupoBaHUM  Kpyrosopa ¥ (DYHKLMOHaNbHOM
rpaMOTHOCTU YesloBeKa A/ PelleHnst NpakKTUYecKmx

3aau;

P62 ChOpMMPOBAHHOCTb YMEHUi
pacrnosHaBaTb (hM3MYecKme sBneHMs (MpoLecchl) W
OOBACHATb WX Ha OCHOBE W3YYEHHbIX 3aKOHOB:

paBHOMEPHOE 11 PaBHOYCKOPEHHOE MNPAMO/MHENHOE
[BWXEHWe, CBOGOAHOE NafieHVe Ten, ABWXKEHME To

OKPY>XHOCTW,  WHepuus,  B3auMMOAeWcTBME  Ten,
KonebaTenbHOEe  [BWXKEHWE, Pe30HaHC, BOJIHOBOE
OBWKeHVE,  Anddysnsa,  O6POYHOBCKOE  ABWXKEHME,
CTPOEHWE XKMAKOCTe U TBephblX Tef, W3MeHeHue



0606LLeHMS,

MP3 - onpefenatb UennM [eATeNbHOCTH,
napaMeTpbl U KpUTEPUU X LOCTUXEHNSA,
MP4 - BbISBNIATL 3aKOHOMEPHOCTM U MPOTUBOPEUNS B
paccMaTprBaeMbIX ABNEHUAX,

MP6 - pa3BuBaTb KpeaTMBHOE MbILL/IEHNE
PeLLEeHNN XKN3HEHHBIX NPO6/IeM,

MP10 - opmupoBaHMe Hay4YHOro TUMa MbILLIEHUS,
BlafleHne Hay4yHON TepMMUHOMOrMER,  KIHYeBbIMU
MOHATUAMU U MeTOLamu,

MP12 - BbIBNATL NPUUYNHHO-CNEACTBEHHbLIE CBA3U U
aKTyanmsmpoBaTb 3ajayy, BblABUraTb TUMNOTE3Yy ee
PeLleHns, HaxoauTb aprymeHTbl AN [OKas3aTenbCTBa
CBOMX YTBEPXKAEHWUI, 3a1aBaTb NapameTpbl U KpUTepUm
peLLeHus,

MP13 - aHanu3upoBaTtb Mo/yYeHHbIE B XO4e peLleHus
38[lauM  pe3ynbTaTtbl, KPUTUYECKM OLEeHMBaTb  UX
[LOCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHNE B HOBbIX
YCNOBUAX,

MPI'5 - paspabatbiBaTb MaH peleHns npobnembl C
YYETOM aHa/M3a MMEKLLMXCa  MaTepuasibHbiX  ©
HemaTtepuanbHbIX PECYpCoB,

MP16 - oOCywWecTBNATb LeneHanpaBneHHbIA MOUCK
nepeHoca CpeAacTB W CNoOco6oB  [eincTeus B
npodeccnoHanbHyo cpeay,

MP17 - ymMeTb NepeHOCUTb 3HaHWS B MO3HaBATEbHYIO
N NPaKTUYECKY0 06/1aCTU XXN3HELEeATENbHOCTH,

3a/aBaTh

npw
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ob6bema Ten Npu HarpeBaHUU (OXNaXAEeHUK), TenJ0Boe
paBHOBeCWe, UCMapeHue, KOHAeHcauus, niaB/eHuve,
KpucTainsaums, KuneHne, BNaXXHOCTb BO3A4yXa, CBSA3b
cpefHeli KWHeTUYEeCKOW 3HEeprum TensioBOro [BMXXeHWS
MOMEKyn C abCoNTHOM TemnepaTypoi, MNOBbIWEHNE
[aBfieHns rasa rnpu ero HarpeBaHUK B 3aKpPbITOM COCYfe,
CBA3b MeXAy napameTpaMuM  COCTOSIHMA rasa B
n3onpoueccax; anekTpusauus Ten, B3aMMOLENCTBUE
3apsfoB,  HarpeBaHWe — MPOBOAHMKA C  TOKOM,
B3aUMOfeNCTBME MarHuTOoB, 3NeKTpoMarH1THas
NHAYKUMA, AeACTBNE MarHUTHOIO Mo/s Ha MPOBOAHUK C
TOKOM W [BWXKYLMIACA 3apsfd, 3NeKTPOMarHUTHbIe
KonebaHms 7 BOJIHb!, NPSAMOSIMHEHOe
pacrnpocTpaHeHWe CBeTa, OTpaXeHWe, MNPEeSoM/eHMe,
NHTEp(epeHuns, Audpakuus u nonspusaumna Ceeta,

aucnepcnst  cBeTa;  (POTO3NEKTPUYECKMIA  3dhdeKT,
CBETOBOE [aBfieHMe, BO3HWUKHOBEHWE JIMHENYaToro
CnekTpa aToma  BOAOPOZa, ecTecTBeHHas n
NCKYCCTBEHHaa pajN0aKTUBHOCTb;

MP63 BNnajeHue OCHOBOMOMararLWwmMmMmn
(hn3nyecknmu NMOHATUAMMU 7 Be/INYMHaAMW,
XapakTepusyrLmnmm (hn3mnyeckme npoueccsl
(cBA3aHHBLIMY c MeXaHNYeCKMM LBVKEHUNEM,

B3aI/IMO,CI|eI7ICTBI/IeM TeN, MeXaHWYeCcKUMU KonebaHmsiMu
" BOJ/IHAMW; dTOMHO-MONEKYNAPHbLIM CTPOEHNEM
BeLleCTBa, TenjioBbiIMM Mpoueccamn; 3NEKTPUYECKUM U
MarHUTHbIM nonamMm, INEKTPUYHECKUM TOKOM,



MP39 - camoCTOoATeNIbHO COCTaBNATL MaH peLleHus
npobneMbl C  Y4eTOM  WMEKLIMXCA  Pecypcos,
COOCTBEHHbIX BO3MOYXHOCTEW U NPEANOYTEHNI,

MP42 - penaTb 0OCO3HaHHbIM BbIGOP, apryMeHTMPOBaTb
ero, 6paTb OTBETCTBEHHOCTb 3a peLUeHue,

MP46 - BnageTb  HaBblkamy  MO3HaBaTe/IbHOW
pedieKcm Kak 0CO3HaHUS COBEpLUAEMbIX AeACTBUIA U
MbICIUTENIbHBIX  MPOLECCOB, WX  Pe3y/nbTaToB U
OCHOBaHMWiA

KonebaHuAMM M BOSHaMU;
OMTUYECKUMU SBNEHUAMMU; KBAHTOBLIMW ABMEHUAMMU,
CTPOEHMEM aToma n aTOMHOro Aapa,
PaAM0aKTBHOCTLIO); BnafleHne OCHOBOMO/AralLWyMm
aCTPOHOMUWYECKMMMU  MOHATUAMU,  MO3BOMIAKOLLNMU
XapakTepusoBaTb  MpOLECChbl,  NpoucxXofduine  Ha
3Be3ax, B 3BE34HbIX CUCTEMaX, B MEeXranaKTu4ecKom
cpefe; ABWKeHWe HebeCHbIX Tes, 3BOMOLMIO 3Be3[ U
BceneHHo;

MP64 BnageHne 3aKOHOMEPHOCTAMMU, 3aKOHAMMU
N TeopusaMM (3aKOH BCceMUpHOro TaroteHus, |, 11 n 1l
3aKOHbl HblOTOHa, 3aKOH COXpaHeHWUs MexaHW4ecKoM

INEKTPOMarHMTHbIMA

3HEPruM, 3aKOH COXPaHeHWs WMMynbca, NPUHLMN
cynepnosuuyuyM  CUA,  NPUHUMMN  PaBHOMPaBHOCTU
MHepuManbHbIX ~ CUCTEM  OTCYeTa;,  MONEKYSPHO-

KWHETUYECKY0 Teoputo CTPOEHWS BeLLecTBa, rasoBble
3aKOHbl, MNepBbli  3aKOH TEPMOAMHAMMWKMK;  3aKOH
COXpaHeHUs 3MIEKTPUYECKOro 3apsfa, 3akoH KynoHa,
3akoH Oma ans yyacTka uenu, 3akoH Oma ans nosiHow
3NEKTPUYECKON Lenu, 3akKoH [pkoyns - JleHua, 3aKOH
3N1EKTPOMArHUTHOM  MHAYKUMW, 3aKOH  COXpaHeHus
3HEpPruM, 3akoH MPAMONIMHENHOrO pPacnpoCcTpaHeHus
CBeTa, 3aKOH OTPaXeHWs CBETa, 3aKOH MpenoMIeHns
CBETa; 3aKOH COXPaHeHWsA 3Heprun, 3aKOH COXpaHeHWs
NMMy/bCca, 3aKOH COXPaHeHWs 3N1eKTPUYecKoro 3apaaa,
3aKOH COXpaHeHWs MacCoBOro 4yucna, noctynarbl bopa,
3aKOH pagnoakTMBHOIO pacnaja); yBepeHHoe



NCMONb30BaHWE 3aKOHOB W 3aKOHOMEPHOCTel npwu
aHanmn3se PU3nNYecKnx SBIEHNI 1 NPOLLECCOB;

MP65 yMeHMe yunTbIBaTb FpaHuLbl MPUMEHeHNs
M3yYeHHbIX  (PU3NYECKUX MOAenen: MaTepuasibHas
TOUKa, MHepuuanbHas cucTemMa OTcYyeTa, WAeasbHbI
ras; MOAENN CTPOEHUS ras30B, XXWUAKOCTEN N TBepAbIX
Tes, TOYEUHbIN 3NeKTPUYECKUI 3apsaf, AfepHas Mogesb
aToMa, HYK/IOHHad Mofenb aTOMHOro fgpa npu
peLleHnn hn3nYeckmx 3astauy;

MP67 copMMPOBaHHOCTL YMEHMSA  peLlatb
pacyeTHble 33fayuM C $ABHO 3afaHHOM (YU3NYECKOM
MOAEe/Nblo,  WUCMONMb3yA  (PM3NYECKMe  3aKOHbl  W”
NPUHUMNbLI, Ha OCHOBE aHanu3a YC/noBuA 3a4ayu
BbIGMpaTh (HM3MYECKYI0 MOJESb, BbIAENATb (hM3nYecKme
BE/IMYMHbI U POPMY/bl, HEO6XOAMMbIE 415 ee PeLleHus,
MpoBOAMTL  pacyeTbl U  OUEHWBATb  PeasibHOCTb
MOMlYYEHHOr0  3HayeHUs  (DM3NYECKON  BENNYUHBI;
peLlaTh KayeCcTBeHHble 3a7ayn, BbICTpamBas /0rmyecku
HEMpPOTUBOPEUMBYHO LIEMOYKY PacCy>XAeHWn C onopowu
Ha U3y4YeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (hnU3nYeCKue
ABNEHUS;

MP68 chopMMpPoBaHHOCTL YMEHUA MPUMEHSTH
NoMyYeHHble 3HaHWA AN OOGBSACHEHUS  YCNOBUNA
NpoTeKaHns (U3NYECKUX ABMEHMIA B npupogde U ANs
MPUHATUA NPaKTUYECKMUX PELUEHWIA B MOBCELHEBHOM
XU3HW  ans obecneyveHWs  6e30MacHOCTU  Npw
obpaLleHnmn ¢ 6bITOBLIMU MPUBOpamMn N TEXHNUYECKUMM



YCTPOMCTBaMKN, COXPaHeHWs 340POBbS W COG/IOAEHUA
HOPM  3KOJIOTMYECKOr0 TMOBELEHUS B OKPY>XKaloLLei
cpefe; MOHMMaHWe  HeobXOAMMOCTM  MPUMEHEHWUs
[OCTVKEHUI (hU3nKn 7 TEXHO/IOM N onsa
paLoHanbHOro NpUpPoLonNoIL30BaHMS;

MPyl copMMpPOBAHHOCTL MOHWMaHWUA POK
(M3MKN B 3KOHOMUYECKOW,  TEXHOOrMYECKOW,
COUMaIbHOM M 3TUYECKOW cdepax AeATesIbHOCTH
YenoBeKa; ponM M MecTa (PU3MKM B COBPEMEHHOM
Hay4yHOW KapTWUHe Mupa;, pPoOAM  acTPOHOMUW B
NPaKTUYEeCKON AeATeNbHOCTU YenoBeka U fasbHelLem
Hay4YHO-TeXHUYECKOM Pa3BUTUK;

MPy2 copMUPOBAHHOCTL CUCTEMbI 3HAHWIA O
(PM3MYECKNX 3aKOHOMEPHOCTAX, 3aKOHax, Teopusx,
[EeNCTBYIOWMX HA YPOBHAX MUKPOMMPA, Makpomupa u
meramupa, npeAcTaBleHMin O BCeobLemM XxapakTepe
(M3nYecKUX 3aKOHOB; NPEeACTaBNEeHWA O CTPYKType
MOCTPOEHMS  (PU3NYECKOW Teopuu, YTO NO3BOAUT
0CO3HaTb  pofib  (PyHAAMEHTa/lbHbIX  3aKOHOB U
MPUHUMMNOB B  COBPEMEHHbLIX MpeAcTaBleHNAX O
npupoge, MOHATb rpaHuLbl MPUMEHUMOCTU TEOPWUiA,
BO3MOXHOCTM ~ MX  NPUMEHeHWs  4N1A  onuMcaHus
eCTeCTBEHHOHAaYUHbIX ABIEHWI 1 NPOLLECCOB;

MPy3 ctopMnpoBaHHOCTL YMEHWUS pasnnyathb
YCNOBUSI MPUMEHUMOCTU MoAeneid (U3NYECKUX Ten wu
MpoLIeccoB (SIBNEHUI): MHepUMaibHas cucTema OTCYETa,
marepuasibHas TOYKa, PaBHOYCKOPEHHOE [BUXEeHNe,
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cB0OOOAHOE MajeHne, abCcoNMOTHO ynpyrasa Aeopmaims,
abCoMIOTHO  ynpyroe ¥ abCoOMOTHO  Heynpyroe
CTO/IKHOBEHWSA, MOfenein rasa, XWLKOCTU W TBEPAOro
(KpucTannnyeckoro) Tena, MAeanbHOro rasa, TOUYEYHbIi
3apsg, OLHOPOAHOe 3/1eKTPUYECKOEe MOJie, O4HOPOLHOE
MarHWTHOe  Mofie,  rapMoHMYeckue  KonebaHums,
MaTeMaTUYECKMI MasTHUK, WAeaNbHbIA NPY>XUHHbIN
MasTHWK,  FapMOHMYECKME  BOMHbI,  WAea/IbHbIN
KonebaTtesibHbIA KOHTYP, TOHKas IMH3a; MOAeNei aToma,
aTOMHOrO0 Aipa U KBAaHTOBOW MO/ENN CBETa;

MPy4 copMUPOBaHHOCTL YMEHUSI OOBACHATb
OCOGEHHOCTN  NPOTEeKaHUs  (DU3NYECKUX  ABNEHWIA:
MexaHM4ecKoe ABUXeHue, TensioBoe ABWXEHUEe 4acTul
BellecTBa, Ten/joBOe  paBHOBecue,  OPOYHOBCKOE
LOBWKEHWe,  OUPy3na,  UCNapeHue,  KuneHue
KoHAeHcauus, nnasneHve KpucTanamnsaums,
Hanpas/IeHHOCTb Tenjonepesayn, 3nekTpusauum Ten,
9KBMMNOTEHLMNAILHOCTM  NMOBEPXHOCTU  3apSKEHHOro
MPOBOAHUKA, 3N1EKTPOMArH1MTHOM NHAYKUWN,
CaMOUHAYKLWK, 3aBMCUMOCTH COMpPOTUB/IEHUSA
noslynpoBoAHMKOB "p-" ¥ "N-TUMNOB" OT Temmnepatypsl,
pe3oHaHca, MHTepdepeHUMN  BOMH,  Audpakuun,
aucnepcun,  MOMHOrO  BHYTPEHHEro  OTPaXKeHus,
(hoTOa(h(heKT, (U3MYecKMe MPUHLUMbI CMEKTPASIbHOro
aHanM3a 1 paboTbl Nnasepa, "anbia-" 1 "6eta-" pacnambl
A4ep, raMma-usnyydeHvie aaep;

MPy5 copmMMpPOBaHHOCTb YMEHUI MNPUMEHSTb



3aKOHbl  K/aCCMYECKOW  MEeXaHWKW,  MONEKYNSpPHOMN
(GU3MKN 1 TEPMOAUHAMUKK,  3NIEKTPOLUHAMUKN,
KBAHTOBOW (WM3MKM AN aHaNM3a 1 00 bSCHEHUS SIBNEHUIA
MUKpPOMMPA, MakKpommupa W Merammpa, pasnumyatb
yCnoBus (rpaHuupl, obnactn) NPUMEHUMOCTM
(hM3MYECKNX 3aKOHOB, MOHUMATb BCEOOLLMIA XapaKTep
(byHLAMeHTaNbHbIX ~ 3aKOHOB  (3aKOH  COXpaHeHus
MeXaHNUYECKON 3HEeprum, 3aKOH COXPaHEHUs MMNY/bCa,
3aKOH  BCEMMUPHOTO  TATOTEHMS, MNepBblA  3aKOH
TEPMOAUHAMUKK, 3aKOH COXPaHEHWS 3/1eKTPUYECKOro
3apaaa, 3aKOH COXPaHEHWUsi 3HEPrum) n orpaHNYeHHOCTb
NCMOMb30BaHNA YaCTHbIX 3aKOHOB;, aHa/IM3MPOBaTb

(M3nMyeckme  MpPOLECChl,  WCMOMb3yst  OCHOBHbIE
MOJOXEHWS, 3aKOHbI " 3aKOHOMEpPHOCTU:
OTHOCMTENIbHOCTb MEXaHNYECKOro ABMXeHMUS, hopMy/bl
KMHEMaTUKU PaBHOYCKOPEHHOI 0 ABVKEHNS,

npeo6pasoBaHus  [anunes  Ans  CKOPOCTW W
nepemMelLleHns, TpU 3aKoHAa HbIOTOHA,  MPUHUMN
OTHOCUTENbHOCTU  [anunes, 3aKOH  BCEMMUPHOIO
TAFOTEHMS, ' 3aKOHbl  COXPaHEeHWs  UMNy/nbca U
MEXaHUYECKON 3Hepruu, cBA3b paboTbl CUMbl C
M3MEHEHNEM  MEXaHWYECcKOW  3HEepruu,  YCnioBus
paBHOBECUS ~ TBEpAOro  Tefa;  CBA3b  [aBNeHUs
MOEaNbHOro rasa co CpeAHeil KUHeTUUYECKOl aHepruel
TENNOBOr0 [BWMXXEHWS W KOHLIEHTpaLWed ero Monekyn,
CBi3b  TemnepaTypbl  BellecTBA  CO  CpeaHel
KWHETWUYECKOI 3HEeprueit ero 4yacTul, CBS3b [aBNEHUS



naeanbHOro rasa C KOHUEHTpauuer MONeKyn W ero
TemnepaTypon, ypaBHeHve MeHeneeBa-KnanenpoHa,
nepBblii  3aKOH TEPMOAMHAMWKK, 3aKOH COXpPaHeHUs
3HeprMm B TenjoBbIX MNpOLeccax; 3akKOH COXpaHeHWs
3/IEKTPUYECKOTO 3apaja, 3aKOH KynoHa,
NOTEeHLNaNbHOCTb 3/1EKTPOCTaTUYECKOTO nons,
NPUHLMM CyNnepnosnumum 3NeKTPUYECKMX Nosen, 3akoHa
KynoHa; 3akoHbl Oma pf1ia y4actka uenu wn ans
3aMKHYTOW 3/IEKTPUYECKOA Lenn, 3akoH J[hkoyns-
JNeHua, 3aKOH 3M1EKTPOMArHUTHON WHAYKUMKW, NpaBuio
NeHua, nocTynarsbl crneymnanbHon Teopuu
OTHOCUTE/IbHOCTW DMHLUTENHA, YpaBHeHe DWHLUTENHa
Aans oTtoadihekTa, NepBblil U BTOPOI nocTynatbl bopa,
npuHUMN  HeonpepdeneHHoctn [eii3eH6epra, 3aKoH
COXpaHeHVs 3apsaga, MaccoBOr0 4mcna U 3Heprun B
AAEPHbIX peakLmsax, 3aKOH pagnoakTUBHOMO pacnaja;

MPy7 cthopMUPOBAHHOCTb YMEHWIA UCCNeA0BaTb
N aHaM31POBaTb PasHO0bpa3Hble PU3NYECKNE ABIEHUS
M CBOWCTBA OOBEKTOB, MPOBOAWTL CAMOCTOSTE/bHbIE
1ccnefoBaHNs B peasibHbIX M 1ab0paTopHbIX YCIOBUSX,
ynTaTb M aHaIM3MPOBaTb XapaKTePUCTUKN NPUOGOPOB U
YCTPOWCTB, 0OBACHATb NPUHLMMbI UX PaboThl;

MPy8 chopmMMpoBaHHOCTL NpPeACTaBNeHNIA O
MeToAax MOMYyYeHUs  Hay4HbIX  aCTPOHOMMYECKUX
3HaHWI;  BfafeHMe  YMEHUSAMW  CaMOCTOSATE/IbHO
(hopMynupoBatb  LUeNb  UcCnegoBaHUa  (MPOEKTa),
BblBUraTh rmnoTesbl Ha OCHOBe 3HaHUS



OCHOBOMONAratoLWmMx (U3NYECKNX 3aKOHOMEPHOCTEN W
3aKOHOB,  MPOBEPSATb  UX  3KCMEPUMEHTASIbHbIMM
CpefACTBaMM; MNnaHWpoBaTb W MPOBOAUTL (hM3MYeCKme

SKCMEPUMEHTbI,  OMWCbIBaTb U aHaIM3MPOBATb
MOMYYEHHYD  NPU  BBIMOJIHEHUM  3KCMEPUMEHTa
MH(opMaLuto, onpeaenaTh [0CTOBEPHOCTb

MoJly4eHHOro pesy nbTara;

MPy9 cdopMmnpoBaHHOCTb YMEHWs  pellaTb
pacyeTHble 3aa4u C SBHO 3afaHHOW M HeSIBHO 3afaHHOM
(hn3nyeckor Mofenblo: Ha OCHOBaHUW aHasn3a yCcoBus
BblOMpaTb  (hM3MYeckMe  Mofenn,  oTBevarouue
TpeboBaHWAM 3afaun, MPUMEHATb (POPMYNbl, 3aKOHbI,
3aKOHOMEPHOCTU U NOCTYNaTbl (PU3NYECKUX TEOPUIA NpK
MCMOMb30BaHUN MaTeEMaTUYECKMX METOLOB pPeLLeHus
3aiay, NPOBOAUTL pacyeTbl Ha OCHOBAHUW MMEOLLMXCA
[aHHbIX, aHa/IM3MPOBaTb pPe3y/bTaTbl U KOPPEKTUPOBATb
MEeTO/bl PeLeHns C YYEeTOM MOJyYeHHbIX Pe3y/bTaTos;
peLaThb KayecTBeHHble 3agauu, Tpebytowme
NPUMEHEHUA 3HAHWIN U3 Pa3HbIX Pas3fesioB LUKOIbHOMO
Kypca (m3nKn, a TakkKe UHTerpauum 3HaHUin n3 gpyrux
npeLMeTOB eCTeCTBEHHOHAY4YHOro LMKIa: BbICTpauBaTtb
NOTUYECKYHO LeMNoYKY pacCy>XieHuid ¢ Onopor Ha
M3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU W (PU3nYecKue
AB/EHUS;

MPytO CHhOpPMMNPOBAHHOCTb YMEHU
aHa/mM3npoBaTb U OUEHWBaTb MOCNEACTBMS OGbITOBOM U
NPOV3BOACTBEHHON AeATeNIbHOCTM YeNOBeKa, CBSA3aHHOM



OK 02. Vicnonb3oBatb
COBpPEMEHHble CpeAcTBa MOWUCKa,
aHamM3a NHTepnpeTauum
NHpopMaLmm, n
NH(OPMaLMOHHbIE  TEXHOOr NN
ans BbIMO/IHEHWS 3aaay
NPOoMEeCCUOHANBLHO
[lesTeNIbHOCTK

JIP16 - 3cTeTMyeckoe OTHOLLEHME K MWUPY, BK/KOYadA

3CTeTMKYy  ObITa, Hay4yHOro U  TEXHWUYECKOro
TBOpPYECTBa, CMnopTa, TpyAa W  OO6LLECTBEHHbIX
OTHOLLEHWIA,

JIP24 - TrOTOBHOCTb K aKTUBHOW [eSTe/IbHOCTK

TEXHO/OMMYECKON W COLMaNIbHOM HarpaBneHHOCTH,
CMOCOBGHOCTb  MHUUMMPOBATb,  MIAHUPOBATL U
CaMOCTOATE/IbHO BbIMNONHATL TaKy AeATeNbHOCTb,
JIP26 - rOTOBHOCTb M CMOCOGHOCTb K 06pa3oBaHuIO U
caMo06pa30BaHNI0 Ha MPOTSHKEHUN BCEMN XKM3HW,

MP8 - CMOCOBHOCTb n [(OTOBHOCTb K
CamMOCTOATE/IbLHOMY ~ MOUCKY  METOZOB  peLleHus
NPakTUYeCcKMX  3aga4y, MNPUMEHEHU0  PasIUyHbIX
MeTOZ0B NO3HaHUA,

MP10 - dopmMupoBaHMe Hay4yHOro TWUMNa MbILLIEHNS,
BMafieHNe Hay4yHOM TEepMMUHONOrMEN,  K/IHOUEBbIMM
NOHATUAMU U METOLAaMM,

MP21 - BnageTb HaBblkaMu MOMyYeHUs MH(opMaLun

14

npoveccamu, c no3nLmi
npeacTaBneHnidi o

TaKxe
Haykn W
pasBuTUA

c (hm3nyecknMu
9KOJIOTMYECKon  6e30nacHoOCTY;
pauMoHasbHOM  MPUPOAONO/b30BaHUM,  a
pasyMHOM  MCMO/Ib30BaHUW  AOCTUXKEHWIA
TEXHONOMNN ans AanbHenLwero
4esI0BeYECKOro 06LecTBa;

MPy13  cthopmMmMpPOBAHHOCTb
Oyaywein  npogecCUoHaIbHOW  [eATeNIbHOCTU
CrneLmanbHOCTAM (PU3NKO-TEXHUYECKOTO NPoQuns.

MP65 ymMeHMe yunTbiBaTh rpaHuLibl NPUMeHeHUs
M3yYeHHbIX  (DU3NYECKMX MOJenel:  MaTtepuanibHas
TOYKa, MHepumanbHas cucTeMa oTcyeTa, WAeasbHbIN
ras; MOAeNn CTPOEHMS rasoB, >XXWUAKOCTEA U TBePAbIX
TeN, TOYEUHbIV 3NEKTPUYECKUIA 3apsid, AAepHas Moaenb
aTtomMa, HYK/IOHHaf MOAeNb aToOMHOro ffgpa npw
PeLLUeHnN hrU3NYeCcKnX 3afay;

MP67 cdopmMMpoBaHHOCTL YMeHUs pellaTb
pacyeTHble 3afayM C SBHO 3afaHHON (PU3NYECKOoN
MOJefblo,  UCNOoMb3yA  (PU3MYECKMe  3aKOHbl  W”
MPUHLUMNbI;, Ha OCHOBE' aHa/n3a YCNoBMS 3adayun
BbIGMpaTbh PU3NYECKYO MOAENb, BbILENATL (IU3nUecKue
BE/IMYMHbI 1 (hOPMY/Ibl, HEOOXOAMMbIE 4/1A ee peLleHNs,
NMPOBOAMTbL  pacyeTbl W  OUEHMBATb  pPeasibHOCTb
MOSIYYEHHOrO  3HAYeHUs  (PU3NYECKON  BENUYMHBI;
pelaTb KayecTBeHHble 3aayu, BbiCTpanBas 0rMyecku
HEMPOTMBOPEYUMBYHO LIEMOYKY PacCyX[AeHUin ¢ onopou
Ha M3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTN N (hU3NYECKME

MoTMBaunnm K
no



M3 WUCTOYHUKOB pasHbIX TWUMOB, CaMOCTOATE/IbLHO
OCYLLECTB/IATb MOUCK, aHasm3, CUCTeMaTuU3aumio U
NHTEepNpeTaunio MHJPOpMaUMM pasfiMyHbIX BUAOB U
(hopm npeacTaBneHns,

MP38 - CaMOCTOATE/IbHO OCYLLIeCTBNATH
no3HaBaTe/lbHYH0 AeATeNlbHOCTb, BbISBNATL NPO6/EMBI,
CTaBUTb W (HOPMy/IMpoBaTb COOGCTBEHHblE 33dayn B
06pasoBaTefibHON  AeATENIbHOCTU U XKM3HEHHbIX
CUTYaLUsX
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ABEHUSA;

MPe69 ChOPMUPOBAHHOCTb COBCTBEHHOM
no3nuUmMM Mo OTHOLLEHUIO K (PU3NYECKOW MH(opmaLmu,
nosy4yaemMom ©3  pasHblX  UCTOYHWKOB,  YMEHWIA
1CMosb30BaTh LU(POBLIE TEXHOMOMMM ANS  MOUCKA,
CTPYKTYpPUPOBaHWSA, WHTEPNpeTaumum 1 npescraB/ieHuns
y4yebHON M HAyYHO-MOMYNAPHOA  MH(OpMaUUK;
pasBuUTUE YMEHMWIN KPUTUYECKOro aHain3a nosyyaemoin
NH(opmaLmu;

MPyl copmMMPOBAHHOCTb MOHUMaHUA POK
(M3MKN B IKOHOMWYECKOMW,  TEXHOSIOTUYECKONA,
couManbHOM WM 3TUYEeCKOW  cdiepax  [esaTeNlbHOCTM
yesioBeKa; ponv U MecTa (UMK B COBPEMEHHOM
Hay4yHOW KapTMHe Mupa; pPoOAM  acTPOHOMUKM B
NPaKTUYeCKOW AeATeNIbHOCTM YesioBeka U AasibHenLwem
Hay4HO-TEXHNUYECKOM Pa3BUTUM;

MPy6 chopMUPOBAHHOCTL YMEHWUI MPUMEHATb
OCHOBOMOMarawowme  aCTPOHOMUYECKME  MOHATUSA,
TEOPUM W 3aKOHbl AN aHaim3a U 0ObACHEHUS
(hM3MyeCcKMX NpoLeccoB NPOUCXOAALMX Ha 3Be3dax, B
3BE3[HbIX CUCTEMAX, B MEXrasakTU4eCKol Cpeae;
OBWKEHUS  HebecHbIX  Tefl, 3BOMOLMM  3Be3f U
BceneHHon;

MPyll oBnafeHWe pasMyHbIMKA Ccrnocobamu
paboTbl C MH(OPMaLMen (U3NYECKOro CoaepXXaHus C
NCMONb30BaHWEM  COBPEMEHHbIX  MH(OPMaLMOHHbIX
TEXHONOIMIA, pa3BUTME YMEHUIN KPUTMYECKOro aHanm3a



OK 03
peasn30BbIBaTbL

MMnaHupoBaTb U

COOCTBEHHOE

npogeccrMoHabHoe "

JIMNYHOCTHOE

pasBuTHE,

NPeANPUHUMATENLCKYHO

[eATENbHOCTb

NpPoMeccnoHanbHoOM

1CMONb30BaTh
(hMHaHCOBOW
pa3/INYHbIX
CUTYaLUsX

B
cthepe,
3HaHWA no
rpamMoTHOCTM B
YKM3HEHHbIX

JIP14 - o0co3HaHWe NMYHOro BKIaga B MOCTPOeHWe
YCTOMYMBOro OyAayLLero,
JIP16 - acTeTuyeckoe OTHOLUEHME K MUPY, BKIHOYas

3CTETMKY  ObITa,  HAy4YHOro U TEXHWUYECKOro
TBOpYeCTBa, CMopTa, Tpyda W 06LWEeCTBEHHbIX
OTHOLLIEHWIA,

NIP24 - TrOTOBHOCTb K AaKTUBHOW [AeATENIbHOCTU

TEXHOMOMNYECKON 1 cou,maanoM HanpaB/IEHHOCTN,

CMOCOBHOCTb  MHWLMWPOBATb,  MMaHMPOBaTb U
CaMOCTOATE/bHO BbIMOMHATL TAKYHO AeATEIbHOCTD,
neP2s - WHTEPEC K  pas3MyHbIM  Ccdepam

NPOECCUOHANTbHON feATeNbHOCTU, YMeHNEe COBepLUaTh
OCO3HaHHbIM  BbIGOp  Oyaywled  npodeccun  n
peanN30BbIBaTb COOCTBEHHbIE XKM3HEHHbIE MaHbI,
J1IP26 - roToBHOCTb M CMOCOBHOCTb K 06pa3oBaHuO U
caM006pa30oBaHNI0 Ha NPOTSXKEHWUW BCE XKM3HW,

MP1 -  camocTosATe/lbHO  (hopMy/iMpoBaTb U
aKTyanusuposaTb  npobnemy, paccmatpumearb — ee
BCECTOPOHHE,

MP3 - onpefenatb uUenn [AeATeNbHOCTW, 3a4aBaTb

napameTpbl U KPUTEPUW UX SLOCTUXKEHNUS,
MP6 - pasBuMBaTb KpeaTMBHOE MbILLMIEHNe npwU
PELLEHMM YKN3HEHHbIX MPobneM,

MP16 - ocCywecTBNATb Le/feHanpaB/ieHHbIA MOUCK
rnepeHoca CpeactB M CMOCOO0OB — [eiCTBMS B
NPoMeccMoHaIbHYIO Cpesy,
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1 OLLeHKW [OCTOBEPHOCTM NOYy4aemMoin NHGopMaLmm

MP61 cdopMMPOBaHHOCTb NPEACTABNEHUIA O
poin N MecTe (PU3NKM N aCTPOHOMUWN B COBPEMEHHOWA
Hay4HON KapTWUHe MUpa, O CUCTEMOO6pasytoLLer ponn
(PM3VKN B PasBUTUN ECTECTBEHHbLIX HayK, TEXHUKU U
COBPEMEHHbIX TEXHO/IOMMIA, O BKafe POCCUICKUX W
3apyOeXXHbIX YYEeHbIX-(PU3NMKOB B pasBUTME HaYKMW;
NMOHUMaHWe (U3NYECKOM CYLLHOCTM  HabnogaeMblX
ABNEHUA  MWUKPOMMpa, Makpomupa W  Merammpa;
NMOHUMaHWe PoOIM  acTPOHOMUW B NPaKTUYECKON
[EeATeNlbHOCTM  YefloBeKa W [a/ibHellWemM  Hay4vHo-
TEXHUYECKOM pasBuUTUK, ponun (h13NKK B
(hopMupoBaHMM  Kpyrosopa W  (YHKUMOHA/bHOM
rpamMOTHOCTU YenoBeKa [NS PelleHns MpPaKTUYeCKnX
3afau;

P64 BnageHne 3aKOHOMEPHOCTAMMW, 3aKOHaMu
N TeopusaMn (3aKOH BCeEMUPHOro TaroTeHus, I, 11 n Il
3aKOHbl HbIOTOHA, 3aKOH COXpaHEHWs MeXaHW4eCcKoW
3Hepruun, 3akoH COXpPaHeHWs UMMNynbca, MNPUHLKN
Cynepnosvuum  cun,  MNPUHUMN  paBHOMPABHOCTU
NHepuMnanbHbIX  CACTEM  OTCYeTa;  MOJIEKYNIAPHO-
KWHETUYECKYH0 TEOpPUHKD CTPOEHUs BellecTBa, rasoBble
3aKOHbl, MNepBbli 3aKOH TEPMOAMHAMMWKM;  3aKOH
COXPaHEHUA 3NIEKTPUYECKOro 3apsaga, 3akoH KysoHa,
3aKoH OMa ans yyacTka uenwu, 3akoH Oma Ansi nonHou
3NEKTPUYECKOW Lenwn, 3akoH [hkoynsa - JleHua, 3aKoH
3NIEKTPOMArHUTHOM  UHAYKUMKW, 3aKOH  COXPaHeHus



OK 04. AdpdekTrBHO
B3aVIMOJeNCTBOBaTb U paboTaTb B
KO/INEKTVBE N KOMaHAe

MP18 - yMeTb WHTErpupoBaTb 3HAHUA W3 pasHbIX
npeaMETHbIX 06/1acTel,

MP19 - BbigBMraTb HOBble Wugew, npegnaratb
OpUrnHa/IbHbIE NOAXOAbI N PeLLeHns,

MP37 - ocywecTBnsaTb MO3NTUBHOE CTpaTernyeckoe
noBefeHVe B pa3IMYHbIX CUTyauuax, MpoABNATbL
TBOPYECTBO 1 BOOOPaXKeHWe, O6bITb MHALMATUBHLIM,
MP38 - CaMOCTOATE/IbHO OCYLLECTBNATb
no3HaBaTe/IbHY0 [eATeNIbHOCTb, BbISABATL MPO6/IeMbl,
CTaBUTb W (POPMYyNMpPoBaTb COOGCTBEHHbIE 3afayn B
obpasoBaTeNlbHOM  AeATeNbHOCTU U XKU3HEHHBIX
cUTyaumsx,

MP46 - BnafeTb HaBblKaMu  [0O3HaBaTe/lbHOM
pedieKcMn Kak 0CO3HaHUS COBepLUaeMbIX AENCTBUIN U
MbIC/IUTENbHBIX  MPOLLECCOB, WX  PesynbTaToB U
OCHOBaHWI

JIP24 - TrOTOBHOCTb K aKTUBHOW [eATe/IbHOCTU
TEXHOMOTMYECKON W COUMaIbHOW Hamnpas/IeHHOCTH,
CMOCOBHOCTb  UHWUMWMPOBATb,  MNaHMpoOBaTb U
CaMOCTOATE/ILHO BLINOMHATL TaKyH0 AeATeNIbHOCTb,
J1P26 - roToBHOCTb M CMOCOBHOCTb K 06pa30BaHMIO U
camMo06pa3oBaHMIO Ha MPOTSXKEHMMN BCEIN XKMU3HM,

JIP34 - 0co3HaHME LEHHOCTWN Hay4HOW AeATeNnbHOCTY,
FOTOBHOCTb OCYLLLeCTBNATb MPOEKTHYO 7
nccnefoBaTesibCKyo AeATeNbHOCTb UHAMBUAYANLHO U
B rpynne,

MP3 - onpegensatb Uenn [eATeNbHOCTK, 3afdasaTtb
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3HEprnM, 3akKOH MPAMO/IMHEHOrO pacnpoCcTpaHeHus
CBeTa, 3aKOH OTPaXeHWs CBeTa, 3aKOH MPesoM/IeHUS
CBeTa; 3aKOH COXPaHEeHWs 3HEPruu, 3aKOH COXPaHeHUs
MMNY/bCa, 3aKOH COXPaHEHUS 3MEKTPUYECKOro 3apsja,
3aKOH COXpaHeHMsi MaccoBOro umcna, nocTynatbl bopa,
3aKOH pafuMoaKTMBHOIO  pacnaga); yBEepeHHoe
MCMO/Mb30BaHME 3aKOHOB W 3aKOHOMEPHOCTE npu
aHanmn3e (U3NYECKMX SBMEHNIA 1 NPOLIECCOB

MPyl chopMMPOBAHHOCTbL MOHUMAHUA POIN
(M3MKN B IKOHOMUYECKOW,  TEXHO/IOrMYeCKOM,
couuanbHOM M 3TUYECKON cdepax [eAaTesIbHOCTU
YefloBEKa; POM U MecTa (M3MKM B COBPEMEHHOI
Hay4yHON KapTWHe MWpa; pPoOAM  acTPOHOMWM B
NPaKTUYECKON AesTeNbHOCTM YenoBeka U AanbHenLlem
Hay4HO-TEXHUYECKOM Pa3BUTUM

MP62 ChopMMPOBAHHOCTb YMEHWNIA
pacnosHaBaTb (u3nyeckue sBneHUa (MPOLLECChbl) W
00BACHATL WX Ha OCHOBE W3YYeHHbIX 3aKOHOB:
paBHOMEPHOE W pPaBHOYCKOpeHHoe [pAMONNHEeNHOe
[BUXeHue, CcBOOOAHOe nafeHWe Tesn, [ABUKEHME MO
OKPY>KHOCTH, NHepLms, B3aMMofeincTene  Ten,
KonebaTeNnbHOE  [BMXKEHME,  PeE30HaHC,  BOJIHOBOE
LOBWXeHue;  auddy3ns,  OpPOyHOBCKOE  [BUKEHME,
CTPOEHUE >KWUAKOCTEN W TBEpAbIX Tes, W3MEHeHMe
obbema Tesl Mpu HarpeBaHun (OXNaXKAEHUK), Tena0Boe
paBHOBECUe, WCNapeHue, KOHAeHcauus, niaBneHue,



napameTpbl U KPUTEPUM UX LOCTUXEHNS,
MP5 - BHOCUTb KOPPEKTUBbI B [A€ATENbHOCTb,
OLeHMBaTb  COOTBETCTBME  pPe3y/bTaToB  Liensm,
OLeHMBaTb PUCKM NOCNEACTBUI [eATENbHOCTH,

MP6 - pa3BuMBaTb KpEaTUBHOE MbILLIEHME TPU
PELLEHNM XXU3HEHHbIX NPO6/eM,

MP12 - BbIBNATb MPUYMUHHO-CNEACTBEHHbIE CBA3M U
aKTyanu3uMpoBaTb 3ajadvy, BblABUraTb TUMNOTE3y ee
peLleHns, HaxoAWUTb apryMeHTbl AN1A [0Ka3aTenbCcTsa
CBOUX YTBEPXAEHWIA, 3aaBaTb NapameTpbl U KpUTEPUM
peLLeHus,

MP28 - BnafieTb pas/iM4yHbIMK CNocob6aMmn O6LLEHUA U
B3aUMOENCTBMS,

MP30 - pa3BepHYTO M NIOTMYHO U3f1araTb CBOK TOYKY
3peHNs C UCNOMNb30BaHMEM SA3bIKOBbIX CPEACTB,

MP31 - noHuMMaTb M WCNO/Mb30BaTb MpPenMyLLecTBa
KOMaHZAHOW 1 MHAMBUAYa/IbHON paboThl,

MP33 - npuvHUMaTb LeIn COBMECTHOW [eATeNIbHOCTH,
OpraHv3oBbIBaTb M KOOPAMHWMPOBATb AEWCTBUA MO ee
LOCTVXKEHUIO: COCTaB/IATb nnaH LeAcTBUiA,
pacnpefensTte Poanu C YY4eTOM MHEHWUMA YYacTHUKOB
06Cy»aaTb pe3y/bTaTbl COBMECTHOW PaboThl,

MP36 - KoOpAMHMPOBaTb W BbIMOMHATL pPaboTy B
YCNOBUSAX peasibHoro, BUPTY&/1bHOr0 n
KOMOVHMPOBAHHOIO B3aUMOAENCTBIS,

MP55 - npuHMMaTb MOTMBbLI U aprymeHTbl Apyrux
NOAEN Npu aHann3e pes3ynbTaToB LeATe/lbHOCTH,
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KpucTannsauus, KuneHue, BNaXHOCTb BO3AyXa, CBA3b
CpefHei KNHEeTUYECKON 3Hepruu TemnsioBoro [ABMXXEHMS
MOMEKyn C abCOMOTHON TemnepaTypour, MOBbILEHNE
[laBfieHNs rasa npu ero HarpeBaHUN B 3aKpbITOM COCYfe,
CBA3b  Mexay napamMeTpaMu  COCTOSHMA rasa B
n3onpoueccax; aNekTpuaumna Ten, B3anUMOAENCTBUE
3apsfoB,  HarpeBaHuWe — MNPOBOAHMKA C  TOKOM,
B3aUMOZeNCTBME MarHuToB, 3N1eKTPOMarHMTHas
NHAYKUMA, [eCTBUE MAarHUTHOIO Mo/ Ha NPOBOAHVK C
TOKOM W [ABWMXKYLWMIACA 3apsaf, 3M1eKTpOMarHUTHbIe
KonebaHus 7 BOJIHbI, NPAMONNHENHOE
pacrnpocTpaHeHve CBeTa, OTPaXeHWe, MpPeslOM/IEHNE,
NHTepdepeHLmns, audpakuma n nonspusauns CBeTa,

aucnepcus  cBeTa;,  (DOTO3NEKTPUYUECKUA  3PAeKT,
CBETOBOE [aBfIEHWE, BO3HWKHOBEHME [IMHENYATOro
CnekTpa artomMa  BOAOPOAa, ecTeCTBEHHasd MU

NCKYCCTBEHHas PaiM0aKTUBHOCTb;

P64 BnageHne 3aKOHOMepPHOCTAMM, 3aKOHaMN 1
TeopuaMKn (3aKOH BcemupHoro taroteHus, |, 11 n Il
3aKOHbl HbIOTOHA, 3aKOH COXPAHEHWUsi MeXaHW4ecKoW
3HEprnn, 3akoH COXPaHeHuUa WUMMynbca, MPUHLMN
cynepnosvumMm  cun,  MNPUHLMN  paBHOMPaBHOCTU
NHepuManbHbIX  CUCTEM  OTCYeTa;  MOJEKYNAPHO-
KWHETUYECKYI0O Teopuio CTPOEHMSA BeLLeCcTBa, rasoBble
3aKOHbl, MepBbliAi  3aKOH TEPMOAMHAMWKK;  3aKOH
COXpaHeHNs 3NeKTPUYECKOro 3apsafa, 3akoH KysoHa,
3aKoH OMa anst yyacTka uenu, 3akoH Oma As1s NosiHoiA



MP56 - npwu3HaBaTb CBOe NpPaBO M MpaBO ApPYrux
NHOAEN Ha OLLMOKN,

MP57 - pa3suBaTb CMOCOOHOCTb MOHWMAaTb MUP C
no3vuumn Apyroro Yenoseka
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ANEKTPUYECKO Lenu, 3akoH [koyns - JleHua, 3aKoH
9NEKTPOMArHUTHOM  MHAYKUMMW, 3aKOH  COXPaHEeHWs
3HEPriKn, 3aKOH NPAMO/IMHEHOrO pPacnpoCcTPaHeHNs
CBETa, 3aKOH OTPAXKEHMS CBeTa, 3aKOH MPEeOM/EHNS
CBETA; 3aKOH COXPaHEHWs! SHEPrUK, 3aKOH COXPaHEHWs
MMMY/bCa, 3aKOH COXPaHEHWsi 3MEKTPUYECKOro 3apsja,
3aKOH COXpPaHEeHMsl MacCOBOro 4ucna, nocTynathbl bopa,
3aKOH  PafIMOaKTUBHOTO  pacnaja);  YBEPEeHHOoe
CMONb30BaHNE 3aKOHOB U 3aKOHOMEPHOCTElN Mpu
aHanuse QU3NYECKNX SBMEHNIA U NPOLIECCOB;

MP66  BnageHMe  OCHOBHbIMW  MeTO4aMU
Hay4yHOro Mo3HaHWsA, WCMO/Nb3yemMbiMU B  (IU3UKeE:
npoBOANTL  MpsIMble UM KOCBEHHble  M3MepeHus

(hPM3NYECKMX BEIMYMH, BblOMPas ONTUMasIbHbIA CNoco6
N3MEPEHNs U UCNOMb3yS W3BECTHbIE METOAbl OLEHKM
MOrPeLIHOCTEN M3MepPEeHWA, MPOBOAMTL WMCCMefoBaHMNe
3aBMCUMOCTEN (DU3NYECKMX BENNUMH C UCMONb30BaHNEM
NPAMbIX  U3MEPEHNI, 0OBACHATL  MOJyYeHHble
pe3ynbTaTtbl, UCMOMb3YS PUNYECKME TEOPUU, 3aKOHbI U
MOHATUSA, W [JenaTb BbIBOAblI; CO6MtO4aTb MpaBuna
6e3onacHoro Tpyga npu npoBefeHUN WUCCnefoBaHWin B
paMKax  Y4e6HOro  3KCMepumMeHTa U y4yebHo-
nccnefoBaTeNbCKOW AeATeNbHOCTU C MCMO/b30BaHUEM
LMDPOBbIX N3MepUTENbHbIX YCTPOMCTB 7
naboparopHoro 06o0pyfoBaHUA;  CHPOPMUPOBAHHOCTb
NpeAcTaBfeHnii 0 MeTodax MNOAYYEHMS  HayUHbIX
aCTPOHOMMYECKMX 3HAHWIA;
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MP610 oBnageHWe yMeHusMKU paboTaTb B
rpynne C BbINOMHEHMEM Pa3/IMYHbLIX  COLMANbHBIX
poneil, NnaHMpoBaTb pPaboTy rpynmbl, palyMoHa/IbHO
pacnpefendtb  OeATeNbHOCTb B HECTaHAAPTHbIX
CUTyaumax, afleKkBaTHO OLIEHMBATb BKNAL KaXK4oro W3
YYaCTHUKOB T[pPYyMMbl B peLleHne paccmaTpuBaeMoi
npobnemsbl;

MPy9 cgopMMpPOBaHHOCTL YMEHUA  peluaTtb
pacyeTHble 3a[aun C ABHO 3a[jaHHO N HESABHO 3aJaHHOW
(hM3NYECKON MOJENbIO: Ha OCHOBaHWUM aHa/n3a yCoBus
BblOMpaTb  (hM3MYECKMe  MOZLenu, oTBevaroLue
TpeboBaHWAM 3afjaun, NPUMEHATb (POPMYNbl, 3aKOHbI,
3aKOHOMEPHOCTU U MOCTYNaTbl (PU3NYECKUX TEOPUIA NpK
MNCNONb30BaHUM MaTeMaTUYeCKUX MeTO[0B peLleHuns
3a/lay, NPOBOANTL PacyeTbl HA OCHOBaHMM UMEIOLLNXCA
[laHHbIX, aHaM3NPOBaTL pPe3yNbTaTbl U KOPPEKTUPOBATL
MeTOAbl PeLleHns C YY4eTOM MO/yYeHHbIX Pe3y/bTaTos;
peLuaTb KauyeCcTBeHHbIe 3afiaun, TpebytoLne
NPUMEHEHUA 3HAHWIN N3 Pas3HbIX Pas3fenioB LUKOAbHOMO
Kypca (M3nKn, a TakxkKe MHTErpauuy 3HaHUin U3 apyrux
npeaMeTOB eCTeCTBEHHOHAYYHOro LIMKNa: BbICTpaMBaTh
NOTUYECKYHD LENOYKY pacCy>XieHuil ¢ Onopon Ha
N3yYeHHble 3aKOHbl, 3aKOHOMEPHOCTU U (U3NYecKune
ABNEHUS;

MPyl2 oBnageHne opraHM3auMOHHbIMKU U
rno3HaBaTe/lbHbIMW  YMEHUAMW  CaMOCTOATENbHOrO
NPUOGPETEHNS HOBbIX 3HAHWIN B MPOLECCe BbIMOMHEHUS



OK 05. OcyLecTBNATL YCTHYHO 1
MACbMEHHYIO KOMMYHUKaLMIO Ha

rocyapCTBeHHOM A3bIKe
Poccuiickoi denepayum c
YUYETOM 0COBEHHOCTEN
COUMANIbHOTO U KYNbTYPHOIO
KOHTEKCTa

JIP8 - cthopMMpPOBaAHHOCTb POCCUMIACKOW rpaXKaaHCKOM
NOEHTUYHOCTM, NaTPUOTU3MA, YBA@KEHUS K CBOEMY
Hapofy, 4yBCTBa OTBETCTBEHHOCTW nepef PoauHomn,
ropocTi 3a CBOW Kpaii, CBOK PoauHy, CBOW A3bIK U
Ky/nbTypy, npotusioe 7 HacToslLLee
MHOroHaLMOoHaNbHOro Hapoa Poccun,

nP33 - COBEpLLEHCTBOBAHME  S13bIKOBOWA n
ymTaTeNbCKON KyNbTYypbl KaK cpeacTea
B3aMMOLENCTBUA MEXAY NOAbMU M MO3HaHWS MUPa,
MP28 - BnafeTb pas/inyHbIMK CnocobaMmn 06LLEHMS W
B3aUMO/AENCTBIS,

MP30 - pa3BepHyTO M /IOTMYHO M3flaraTb CBOKD TOUKY
3peHns C UCMOIb30BaHNEM A3bIKOBbIX CPEACTB
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MPOEKTHbIX U  y4yebHO-UCCNefoBaTeNbCKNX — pabor,
yMeHnsAMM paboTaTb B rpynne C  BbIMNOJIHEHNEM
pasfIMyHbIX COUManbHbLIX POJiei, NnaHWpoBaTb paboTy
rpynnbl, pauMoHanbHO pacnpeaensiTb AesTeNbHOCTb B
HeCTaHAaPTHbIX  CUTyauusix, afeKBaTHO OLeHMBaTb

BKMaL KaX4Oro W3 YYaCTHWKOB TpPyMnbl B peLueHue
paccmaTpuBaemoi Npobnemsi;

MP63 BNnageHue OCHOBOMOMArarLWmMmm
(hn3myeckMmu NMOHATUAMMU 7 Be/INYMHaAMN,
XapaKTepusyroLmmMm (hn3myeckue npouecchl
(cBA3aHHbLIMK c MeXaHNYeCKuM LBVKEHUNEM,

B3aMMOLENCTBMEM Te/, MeXaHWUYeCKUMM KonebaHusaMu
N BOMHAMW;  aTOMHO-MOJEKYNAPHbIM  CTPOEHUEM
BelLlecTBa, TEM0BbIMU MNPOLIECCAMU; 3MIEKTPUYECKUM U
MarHUTHbIM nonsmMm, ANEKTPUYECKNM TOKOM,
3NEKTPOMArHUTHbIMA  KONnebaHWssMM M BOSTHAMU;
OMTUYECKUMWN SABMIEHUSIMU; KBAHTOBbLIMU  SIBJIEHUSIMMU,
CTPOEHNEM aToma " aTOMHOro aapa,
Pafi0aKTUBHOCTLIO); BfafieHWe OCHOBOMO/araLWwnumm
aCTPOHOMWYECKUMW  MOHATUAMK,  MO3BONSHOLWMMM
XapakTepu3oBaTb  MPOLECCHl,  MPOMCXOAALLME  Ha
3Be3fjax, B 3BE3[HbIX CMUCTEMAX, B MeXranakTU4ecKoMn
cpefie; OBVKEHME HeBGeCHbIX Ten, 3BONHOLMIO 3Be3[ WU
BceneHHol;

MP67 copMMPOBAHHOCTL YMeHUs  peluatb
pacyeTHble 3afaynM C $SBHO 3aJaHHOM  (hM3NYECKOiA
MOAENbI0,  UCMOMb3ys  (PU3MYECKME  3aKOHbl U



NPVHUMMbI; Ha OCHOBeE aHaiM3a YC/oBWUA  3a[aun
BbIGMPaTh (PU3NYECKYHO MOJESb, BblAeNATb (PU3NYECKMe
Be/IMYMHbI U POPMYbl, HEOOXOAUMbIE 4115 ee pPeLleHus,
NnpoBOAWUTL  pacyeTbl W OUEHMBATb  peasibHOCTb
MOMlYYEHHOr0  3HaYeHMs  (M3NYECKOM  BEIMUUHBI;
peLlaTb KayeCTBEHHble 334ayn, BbICTpamBas NOrMYecKu
HEMPOTMBOPEUMBYHO LIEMOYKY PacCy>KAeHWn C OMNopoii
Ha U3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTUN U (hU3NYECKMe
ABNEHUS;

MP610 oBnageHWe YymeHusaMyn paboTaTb B
rpynne C BbINO/IHEHMEM  Pa3/IMYHbIX  COoUMaNbHbIX
poner, nnaHnpoBaTb paboTy rpynmnbl, paynuoHaIbHO
pacnpefendatb  [eATe/lbHOCTb B HECTaHAapTHbIX
CUTyaumax, afekBaTHO OLIEHMBATb BKag KaXaoro wus3
YYaCTHMKOB TpyMnnbl B peLUeHNe paccMaTpurBaemMoit
npo6nembl;

MPy4 chopMUPOBAHHOCTL YMEHUS OOGBACHATb
OCOGEHHOCTM  MPOTEKAHUS  (IM3NYECKUX  SB/IEHWNA:
MeXaHWYeCcKoe [BWKeHWe, TensoBoe ABMXXEHMe YacTul,
BelllecTBa, TenaoBOe  paBHOBecuMe,  OPOYHOBCKOE
LOBWXeHVe,  audysusa,  ucnapeHue,  KWUMeHMe U
KOHZeHcaL s, nnaeneHve wn KpucTtannmsaums,
HanpaB/IeHHOCTbL Tensonepesayn, 3nekTpusaunm Ten,
3KBUMOTEHUNaNbHOCTM  MOBEPXHOCTN  3apPSXKEHHOro
NPOBOAHUKA, 3/1eKTPOMar HUTHOW NHAYKUNN,
CaMOMHAYKLUWN, 3aB1CUMOCTH COMpPOTUBIIEHNUSA
nonynpoBoAHNKOB "p-" 1 "n-TMMNOB" OT TemnepaTypbl,



OK 07. CopeinctBoBatb
COXPaHeH1o OKpY>KatoLLeli
cpefpl, PECYPCOCOEPEXXEHNIO,
NPUMEHATbL 3HaHUA 06 N3MEHEHUN
KnumvaTa, NPVHLMMBI
6epexnmBoro NpOn3BOACTBA,
a(peKTMBHO  [OelCTBOBaTb B

ype3BblYaiHbIX CUTYaLUsAX

IP8 - chopMMpPOBaHHOCTb POCCUIACKOW TpPaXKAaHCKOW
MAEHTUYHOCTKN, MaTPUOTU3MA, YBXKEHUS K CBOEMY
Hapody, YyBCTBa OTBETCTBEHHOCTM neped PoanHo,
ropfocTn 3a CBOW Kpail, CBOK PoauHy, CBOW S3blK W
KynbTypy, npoLusoe 7 HacTosLee
MHOTOHaLMOHabHOro Hapoga Poccuw,

JIP16 - 3cTeTn4yeckoe OTHOLLEHME K MUPY, BKIKOYas
3CTeTMKY  ObITa,  HAy4yHOro M TEXHWUYeCKoro
TBOpYECTBa, CropTa, Tpyda W  OOLLECTBEHHbIX
OTHOLLIEHWIA,

P30 - yMeHMe MporHo3vnpoBaTb HebMaronpusaTHbIe
3KO/MOTNYeCcKne  MOCNeACTBMA  MPeAnpUHUMAEMbIX

[elCTBUI, NpefoTBpaLLaTh UX,

MP3 - onpefensatb Uenn [AeATeNbHOCTH,
napameTpbl U KPUTEPUW X AOCTUXKEHNS,
MP6 - pa3BuBaTb KpeaTMBHOE MbILL/IEHNE
PEeLLEHNN XKMN3HEHHbIX Npob6sieMm,

MPW - aHanusmpoBaTb NONy4YeHHbIE B XO[e peLleHus
3afaum  pe3ynbTaTbl, KPWUTWUYECKM OLEHMBaTb  UX
[OCTOBEPHOCTb, MPOrHO3MPOBaTb U3MEHEHUE B HOBbIX
YCNOBUSAX,

MP17 - ymeTb NepeHOCUTb 3HaHUA B NMO3HaBaTe/IbHYH

3aflaBaTb

npu
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pe3oHaHca,  WHTepgepeHUMM  BOMH,  Audpakuunm,
aucnepcun,  MOSIHOTO  BHYTPEHHEro  OTpaXKeHus,
(hOTO3((EKT, (DM3NYECKME MPUHLUMMNBI CNEKTPaNbHOro
aHanmnsa n paboTbl nasepa, "anbda-" 1 "6eta-" pacnagbl
A4ep, raMma-usnyyeHve saep;

MP61 cdopmMnpoBaHHOCTb NPEACTaBNEHUIA O
pon 1 MecTe (IM3MKM U acCTPOHOMUU B COBPEMEHHOW
Hay4HON KapTMHe MMpa, O CUCTEMOOOGPa3yHOLLE PonK
(PM3VMKM B Pa3BUTUUN eCTECTBEHHbIX HayK, TEXHUKU W
COBPEMEHHbIX TEXHONOrWUA, O BKNafe POCCUNCKUX W
3apyOeXXHbIX  YYeHbIX-PU3NKOB B pasBUTUE HayKW;
NMOHNMaHMe (M3NYECKOM CYLLHOCTU HabnoAaeMblX
ABMIEHUA  MUKpOMWpa, Makpomupa W  Meramupa,
MOHWMaHWe pPoAM  aCTPOHOMUM B MPaKTUYECKOW
[eATeNbHOCTM  4YenoBeKa W Ja/lbHEWLIeM  Hay4yHO-
TEXHUYECKOM pasBuUTUK, ponu (hM3NKM B
(hopmupoBaHUMM  Kpyrosopa U (DYHKLMOHa/IbHOWN
rPamMOTHOCTM 4YefioBeKa [AN18 peLleHUs MpakTUYecknx
3ajauy;

MP64 BnageHne 3aKOHOMEPHOCTAMMN, 3aKOHaAMU U
TeopusaMM (3aKOH BceMupHoro TaroteHus, I, 11 n 111
3aKOHbl HbIOTOHA, 3aKOH COXpPaHeHUS MexaHW4ecKoW
3Hepruy, 3aKoH COXpaHeHus WMMynbca, MPUHLKUN
cynepnosvummM  Cwfa,  MPUHUMUMN  PaBHOMPaBHOCTH
NHepuManbHblX  CUCTEM  OTCYeTa,  MOJIEKY/IAPHO-
KWHETUYECKYI0 Teopuio CTPOeHUs BELLEeCTBa, rasoBble
3aKOHbl, MepBbI  3aKOH TePMOAMHAMWUKKM;  3aKOH



1 NPaKTUYECKY0 061aCTUN XKN3HEeLeATEeNbHOCTH,

MP18 - ymeTb WHTerpupoBaTb 3HaHUA W3 pasHbIX
npeaMeTHbIX 06nacTei,

MP38 - CaMOCTOATE/IbHO OCYLLECTBATbL
No3HaBaTe/lbHYI0 AeATeNbHOCTb, BbIABIATL NPO6IEMbI,
CTaBUTb W (hOpMynMpoBaTb COBCTBEHHblE 33Jayv B
obpasoBaTe/lbHOM  AeATENIbHOCTM U XKU3HEHHbIX
cUTyaumax
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COXPaHEHUA 3MEeKTPUYECKOro 3apsafa, 3akoH KyroHa,
3akoH Oma ana yyacTka uenu, 3akoH Oma ans nosHoM
3NEKTPUYECKOM Uenn, 3akoH xoyns - JleHua, 3aKoH
3NEKTPOMArHUTHON  MHAYKUMW, 3aKOH  COXpaHeHus
3Heprumn, 3akoH NPSMOMHEAHOIO pPacnpoCTpaHeHNs
CBETA, 3aKOH OTpaXKeHWs CBeTa, 3aKOH MpeioMIeHus
CBETa; 3aKOH COXpPaHeHMs 3HEPrum, 3aKOH COXpaHeHus
NMMNYNbCa, 3aKOH COXPaHeHWA 3MEeKTPUYECKOro 3apsafa,
3aKOH COXpaHeHnsa MaccoBoro 4yvcna, noctynatsl bopa,
3aKOH paavoaKTUBHOIO pacnaga); yBepeHHoe
MCMONb30BaHNE 3aKOHOB M 3aKOHOMEPHOCTEN npw
aHanmn3se PU3NYecKnx SBIeHNIA N NPOLLECCOB;

MP65 ymeHMe yunTbiBaTb rpaHuLLbl NPUMEHeHNS
M3YYeHHbIX  (IM3NYECKMX  MOJeneil:  matepuasibHas
TOYKa, WHepumanbHas cuctemMa OoTcyeTa, WAeasbHbIR
ras; MOAENN CTPOEHWsI rasoB, XXWAKOCTeA W TBEpPAbIX
Tes, TOYEUHbI 3NeKTPUYECKNIA 3apsg, fsaepHas Mojesb
aToMa, HyK/IOHHad Mofenb aToOMHOro fnpa npu
peLleHnn (U3NYecKnx 3atad;

MP68 cdhopMMPOBAHHOCTL YMEHUA MPUMEHSATb
MOMyYeHHble  3HaHWA 419 OOBACHEHUS  YC/OBUNA
NPOTEKaHUS (PU3NYECKMX SABNEHWUA B NpUpoge v Ans
MPUHATUA NPAKTUYECKUX PELUEHNA B MOBCELHEBHON
XU3HM  gna obecrneyeHus  6e3onacHoOCTM  Mpw
obpalleHnn ¢ 6bITOBLIMU NPUOOPaAMU U TEXHUUYECKUMMN
YCTPOMCTBaMK, COXPaHEHWUA 3[40POBbS M COGNOAEHUA
HOPM  3KO/IOFMYECKOro TMOBEAEHNS B OKpY>XKatoLen



MK 1.3. BbINOMHATL pa3MeTKy U
(hopmMaTMpoBaHMe  LOKYMEHTOB
pasNYHbIX (POPMATOB.

JIP23 - TOTOBHOCTb K TpyAy, OCO3HaHue LEHHOCTH
macTepcTBa, TpyLoNtobue,

P24 - TOTOBHOCTb K aKTUBHON [eATe/IbHOCTU
TEXHOMOTMYECKOW W COLMaNbHOM  HanpaBneHHOCTH,
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cpefe; MNOHMMaHWe  Heo6Xo4UMOCTM
[OCTUXKEHNIA (hun3nKn n TEXHONOr A
paLvoHanbHOro NPUMPOAOMNOo/b30BaHMS;

MPy2 chopMUMPOBAHHOCTb CUCTEMbI 3HaHWUI O
(PM3NYECKNX  3aKOHOMEPHOCTSAX, 3aKOHaX, Teopusax,
[eCTBYIOLWMX HA YPOBHAX MUKPOMMUPA, Makpomupa u
mMeramupa, MnpeacTaBfeHUd O BceobLleM XapakTepe
(hM3nMYeCKMX 3aKOHOB; MPeLCTaBMEHNA O CTPYKType
MOCTPOEHUS  (PU3MYECKON TeopuW, 4TO  MO3BOAUT
OCO3HaTb  POfib  (PyHAAMEHTa/IbHbIX ~ 33aKOHOB WU
MPUHUMMNOB B  COBPEMEHHBbIX MpPEeACTaBNEHUAX O
npupoge, MOHATb rpPaHULbl MPUMEHUMOCTU TEOPUHN,

NPUMEHEHUS
ans

BO3MOXHOCTU WX  MNPUMEHEHMst  Ans  OnMcaHus
eCTECTBEHHOHAYYHbIX SBMEHWI 1 NPOLLECCOB;
MPyHO ChOpMMPOBAHHOCTb YMEHWNIA

aHanM3MpoBaTb U OLEHMBaTb MOCNEACTBUS ObITOBON U
NPOU3BOACTBEHHON [eATENbHOCTM Ye/IOBEKA, CBA3AHHOM

C (h13nyecKnmMm rpoueccamu, C no3nuui
9KONOrMYyeckom  6e30MacHOCTW;  NpefCcTaBfeHNA O
pauuoHasibHOM  MPUPOAOMONb30BaHMKM, &  TakXxe
Pa3yMHOM  WCMO/b30BaHUN  [OCTVXKEHWA HaykKu U
TEXHONOr A ons Ja/bHenLwero pasBuTUA
4e/I0BEYECKOro o6LLecTBa;

MP63 BnageHve OCHOBOMO/ararLWwmmm
(hm3nYecKUMun MOHATUAMM 7 Be/INYMHAMMU,
XapaKTepu3yoLLmMm (hnsnyeckune rnpoLiecchbl
(cBA3aHHbLIMK C MexaHNYeCcK1m LBVXEHVEM,



CMOCOGHOCTb  MHMUMMPOBATb, naaHNpoBaTb n
CaMOCTOATE/IbHO BbINO/HATL TaKyto AeATeNbHOCTb,
npz2s - WHTEPEC K  pas3/iMyHbIM  cdepam
NPOhecCMoHaNbHON AeATeIbHOCTH, YMeHWe coBepLUlaTh
OCO3HaHHbI  BbIGOp  Oygyuleld  npodeccun 1
peanin3oBbIBaTb COOCTBEHHbIE XXM3HEHHbIE MNaHbI,
JIP34 - 0co3HaHWe LEHHOCTM Hay4HOW [AesTeNlbHOCTH,
rOTOBHOCTb OCYLLIeCTBNATb NPOEKTHYIO n
NCCNefoBaTeNbCKY AeATeNbHOCTb WUHAMBUAYANbHO Y
B rpynne,

MP3 - onpegenatb Uenn [esTenbHOCTH,
napameTpbl U KpUTepUmn UX LOCTUXKEHWS,
MP8 - CNOCOBHOCTb n rOTOBHOCTb K
CaMOCTOATE/lbHOMY ~ MOWCKY  MeTOfOB  peLleHus
NPakTMYecKnX 3afay, MPUMEHEHUKD  Pas/InyHbIX
MeTOZ0B NO3HaHW4,

MP16 - oOCyLeCTB/ATb LieNeHanpaBieHHbIA MOUCK
nepeHoca CpeacTB M COCO6G0B  AEWCTBMSA B
npodeccnoHanbHyo cpeay,

MP36 - KoOpAMHMpOBaTb W BbINONHATL paboTy B
YCNOBUAX peanbHOro, BMPTYa/IbHOIO n
KOMOWHMPOBAHHOIO B3aUMOAENCTBIS,

MP37 - ocyLlecTBNsATL MO3UTUBHOE CTpaTernyeckoe
nosedeHve B Pas3IMYHbIX CUTyauusx, MPOABAATb
TBOPYECTBO U BOOOPaXKeHMe, 6bITb MHALMATUBHbIM,
MP39 - camocToATeNIbHO COCTaB/ATb M/aH peLleHns
npo6fiembl C  Y4eTOM  UMEKOLINXCA  Pecypcos,

3a/aBaThb
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B3aMMO/ENCTBUEM Tes, MeXaHWYeCKUMU KonebaHmsMu
W BO/HAMW;  aTOMHO-MOJIEKY/ISIPHbIM  CTPOEHWEM
BeLLecTBa, TeMIOBbIMU MPOLeCcCamMu; 3MEKTPUYECKUM 1
MarHUTHbIM nonamu, 3NEKTPUYECKUM TOKOM,
3NEKTPOMArHUTHbIMM  KONMEbGaHWsAMU U BOSTHAMU,
ONTUYECKUMW SBNEHMSIMW; KBAHTOBbIMW SIBMEHUAMM,
CTPOEHMEM aToma n aTOMHOr0 a4pa,
PaanNoaKTUBHOCTbLIO); BafeHne OCHOBOMONarakLWmMmMm
aCTPOHOMMWYECKUMW  MOHATUAMKM,  MO3BONAOLLMUMU
XapakTepu3oBaTb  MPOLECCbl,  MPOMCXOAsALLME  Ha
3Be3fax, B 3BE3AHbIX CUCTEMAX, B MeXranakTU4ecKoi
cpefe; OBWXEHME HeGeCHbIX Ten, 3BOMOUUI0 3Be3f Wt
BceneHHom;

MP66  BnageHWe  OCHOBHbIMW  MeTOZammu
Hay4yHOro MO3HaHUA, WUCMOMb3yeMbIMA B (PU3NKE:
NPOBOAMTbL  MNPSIMblE M KOCBEHHble  U3MepeHus

(hM3NYECKNX BENNYMH, BblOMpPas ONTUMasIbHbIA CNOCO6
N3MEPEHNS U WUCNONb3YyA W3BECTHbIE METOAbl OLEHKU
MOrpeLIHOCTEN M3MEPEHMIA, MPOBOAWTL MCCNefoBaHMe
3aBMCUMOCTEN (DM3NYECKMNX BEMIMYMH C UCMOMb30BaHNEM
NPAMbIX  WU3MEPEeHW,  0OBACHATbL  MOJyYEeHHble
pe3y/bTaTbl, UCMONb3YS (HU3NYECKME TEOPUM, 3aKOHbI U
MOHATMS, W [enaTb BbIBOAbI;, CcobMO4aTL NpaBuia
6e3onacHoOro Tpyga npu npoBefeHun MccnefoBaHWii B
paMKax  Yy4ebHOro  3KcnepumeHTa M y4yebHO-
1CCneaoBaTeNbCko [AesTeNlbHOCTU C MCMO/b30BaHMEM
LMDPOBbIX N3MepUTENbHbIX YCTPOWCTB "



nK 2.1

LmpoBble
nyoénnKauum

CTpyKTypu1poBaTh

[aHHble

ans

COOCTBEHHbLIX BO3MOXHOCTEN W1 MPeAnoYTeHni

JIP23 - roTOBHOCTb K TPyAYy, OCO3HaHWe LEeHHOCTU
MacTepcTBa, TpyAontobue,

NIP24 - TrOTOBHOCTb K aKTUBHOW [eATeNbHOCTU
TEXHONOIMYECKOW W COUMaNnbHOW HarpaBNeEHHOCTH,
CMOCOBHOCTb  WHMUMWMPOBATb,  MNaHMpoBaTb U
CaMOCTOATE/IbHO BbIMOMHATL TakKyto AeATeNbHOCTD,
JIP26 - roToBHOCTb U CMNOCOGHOCTb K 06pa3oBaHMIO U
caMo06pa30BaHMIO Ha NPOTSHXKEHUM BCEW XKM3HW,

MP1 - CaMOCTOATENIbHO  (hOpMYy/NMpoBaTb U
aKTyanmsuposatb  npobnemy, paccmaTpuBatb  ee
BCECTOPOHHE,

MP2 - ycTaHaBnMBaTb CYLUECTBEHHbIA MPU3HAK WK
OCHOBaHMA [/  CPaBHEHUs,  Knaccuukaumm wn
0600LLEeHNS,

MP4 - BbIBNATbL 3aKOHOMEPHOCTU M MPOTUBOPEUUs B
paccmaTtprBaeMblIX ABIEHUSAX,
MP5 BHOCUTb  KOPPEKTMBbI
OLUeHMBaTb  COOTBETCTBME  pPe3y/bTaToB
OLeHMBATb PUCKW MOCNEACTBUIA [eATeNIbHOCTH,
MP8 - CMOCOGHOCTb 7 FOTOBHOCTb K
CamMoCTOAATE/IbHOMY ~ MOWCKY  METOLOB  peLleHuns
NPaKkTMYeCKUX  3afad, MPUMEHEHMIO  Pa3INYHbIX
MeTOZOB MO3HaHW4,

MP10 - opmMupoBaHME HAy4YHOro TWMa MbILLIEHNS,

B [eATeNbHOCTb,
Lensm,
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nabopaTopHOro  06opyfoBaHus;  ChOPMUPOBAHHOCTb
NpeacTaBNeHNA O  MeTofax MOMyYeHUs  HayUHbIX
aCTPOHOMMYECKUX 3HAHWUI;

rMP63 BnasgeHue OCHoBOMoNararoLwmmm
(hm3myecKkummn NMOHATUAMU 7 Be/IMYMHaAMW,
XapakTepusyoLwmnmm (hn3myeckme npoueccsl
(cBA3aHHBIMK c MeXaHNYeCKnm LBVKEHUeMm,

B3aUMOAENCTBMEM Tesl, MeXaHUYeCKUMU KonebaHnsMm
W BONMHaMW;  aTOMHO-MOJIEKYNSAPHLIM ~ CTPOEHMEM
BelllecTBa, TEMN/I0BbIMM NPOLECCaMU; 3NTEKTPUYECKUM U
MarHUTHbIM nonamu, 3N1eKTPUYEeCKUM TOKOM,
3NEKTPOMarHUTHbIMW ~ KONebaHusMn 1 BOMHaMU;
OMTUYECKUMWN ABMEHUAMMW; KBAHTOBbIMU ABJIEHUAMMN,
CTPOEHMEM aTtoma 7 aTOMHOrO aapa,
PaAMoaKTUBHOCTLIO); BfafleHne OCHOBOMO/aratoLmm
ACTPOHOMWYECKUMW  MOHATUAMKM,  MO3BONAOLLUMM
XapakTepusoBaTb  NpOLECChbl,  MNpoucxofdlime  Ha
3Be3fax, B 3BE3AHbIX CUCTEMAaX, B MEXraJakTUyecKoM
cpefe; [ABVXXKeHMe HebeCHbIX Tesl, 3BONMOLMIO 3BE3[ U
BceneHHow;

MP64 BnageHne 3aKOHOMEPHOCTAMM, 3aKOHaAMU 1
TeopusamMU (3aKOH BceMupHOro TaroteHus, I, 11 wn 1l
3aKOHbl HblOTOHA, 3aKOH COXpaHeHWs MeXaHU4YecKoi

3HEPrMK, 3aKOH COXPaHeHMSt UMMNyNbca, MNPUHLMMN
CynepnosnumMn  cua,  MNPUHLUMN  PaBHOMPABHOCTM
MHepuManbHbIX ~ CUCTEM  OTCYeTa;  MONEKYNSIPHO-

KWHETUYECKYIO TEOPUKO CTPOEHUA BELLUECTBa, ra3oBble



BlafleHVe Hay4yHOW TEePMUHOMNOrMEN,  KIHYEBbIMM
NOHATUAMW N METOLAMMU,

MP12 - BbISBNATL NPUYUHHO-CNEACTBEHHbIE CBA3U Y
aKTyanuM3upoBaTb 3afadvy, BblABUraTb runoTesy ee
PeLleHns, Haxo4uTb apryMeHTbl A/1F [OKas3aTe/lbCTBa
CBOUX YTBEPXAEHWNIA, 3aaBaTb NapameTpbl 1 KpUTepum
peLleHuns,

MP13 - aHann3mpoBaTb NOJyYeHHbIe B XOe peLLeHus
3a[auM  pe3ynbTaTbl, KPUTUYECKN OLEeHMBaTb KX
[IOCTOBEPHOCTb, NPOrHO3NPOBaTb U3MEHEHWE B HOBbIX
yCNnoBusXx,

MP15 - paspabaTbiBaTb MaH pelleHnsi npobnemsl C
YUYETOM aHa/M3a WMelLWNXCa MaTepuaibHbIX W©
HemaTtepuasbHbIX Pecypcos,

MP19 - BbligBUraTb HOBble UAewn,
OpPUrVHa/IbHbIe NOAXOAbI U peLleHns,
MP39 - camoCTOoATENbHO COCTaBNATL MaH peLleHus
npobnemMbl €  Y4YeTOM  UMEKOLWUXCH  Pecypcos,
COOCTBEHHbIX BO3MOXHOCTEN Y NPesnoYTeHuni

npegnaraTtb
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3aKOHbl, MNepBbli  3aKOH TEPMOAMHAMMWKU;  3aKOH
COXPaHeHMs 3MeKTPUYECKOro 3apsafa, 3akoH KynoHa,
3aKoH Oma Ans yyactka uenu, 3akoH Oma A nosHou
3NEeKTPUYECKOW Lenun, 3akoH [hkoyns - JleHua, 3akoH
3N1EKTPOMAarHUTHOM  UHAYKUMKW, 3aKOH  COXPaHEeHUs
3HEPruM, 3aKkoH MPAMOSIMHENHOrO pacrnpocTpaHeHus
CBeTa, 3aKOH OTPaXeHWUs CBEeTa, 3aKOH MpesioM/IeHUs
CBETa; 3aKOH COXPaHEeHWs 3Heprun, 3aKOH COXpaHeHUs
MMNYNbCa, 3aKOH COXPaHEHWA 3/IEKTPUYECKOro 3apsafa,
3aKOH COXpaHeHMsi MaccoBOro Ymcna, noctynatsl bopa,
3aKOH PafMoaKTMBHOIO  pacnaga); yBepeHHoe
MCNONb30BaHME 3aKOHOB W  3aKOHOMEPHOCTEN npw
aHanm3e (HM3NYECKMX ABNEHUI U NPOLLECCOB;

MP66  BnNageHMe  OCHOBHbLIMW  METOAAMM
Hay4yHOro MO3HAaHWA, WUCMONb3yeMbIMU B (DU3MKE:
NPOBOAMTL  MNPSIMblE M KOCBEHHble  U3MEPEHUs

(hM3NYECKNX BESIMYMH, BbIGUPas ONTUMasbHbIA Crnocob
N3MEpPEeHNs U UCMONb3ys W3BECTHbIE METOAbl OLEHKM
MOrPeLUHOCTEN M3MepPeHMiA, NPOBOAWTL MCCNeAoBaHMe
3aBMCUMOCTEN (PU3NYECKUX BENNYMH C UCNONb30BaHMEM
NPAMbIX  U3MEPEHWUA,  OO6BACHATL  MOSyYEeHHble
pesynbTaTbl, UCMONL3YS (U3NYECKME TEOPUW, 3aKOHbI U
MOHATMS, W [enaTb BbIBOAbI, CcobONOAaTL nNpasuna
6e3onacHoOro Tpyga npuv npoBeAeHUn MCCNefoBaHWii B
paMKax  y4yebHOro  aKkcnepumeHTa U y4yebHoO-
1CCNeaoBaTeNbCKom AeaTeNbHOCTU C WCMO/b30BaHNEM
LM(POBbIX N3MEPUTENbHBIX YCTPOIiCTB 7
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nabopartopHoro 06opyfoBaHusA;  CHOPMUPOBAHHOCTb
npefcTaBNeHMin 0  MeTofdax MOMYYeHUS  HayYHbIX
aCTPOHOMUYECKNX 3HAHWNA;

MP67 chopmMMPOBaAHHOCTb YMEHUst  peLuaTb
pacyeTHble 3afayn C SBHO 33flaHHOM  (hM3NYECKOM
MOAENbIo,  UCMONb3ysa  (M3MYECKMe  3aKOHbl U
MPUHUWMbI; Ha OCHOBE aHanuMsa YCnoBus 3afauu
BbIOUpaTbh PU3NYECKYIO MOJESb, BblAENATb (n3nyeckue
BE/IMYUHBI U (hOPMY/Ibl, HEOOXOAMMbIE NS ee PeLleHus,
NMpoBOAWUTL  pacyeTbl W OLEHUBATb  PeasibHOCTb
MOlYYEeHHOrO  3HAYeHUs  (YM3NYECKOW  BESIMYMHBI;
pellaTb KayecTBeHHble 3afayu, BbICTpamBas OrMYecku
HENPOTMBOPEYMBYIO LENOYKY PacCyXXAeHWin C Ornopomn
Ha U3y4YeHHble 3aKOHbI, 3aKOHOMEPHOCTUN U (hM3nNYeCKue
ABNEHNS;

MP68 copMMPOBaAHHOCTb YMEHUS MPUMEHATb
MoMlyYeHHble  3HAHUS AN OOBACHEHUS  YC/OBUM
NpoTeKaHust (PU3NYECKUX SBNEHWUIA B Mpupode W Ans
NPUHATUA NPaKTUYECKUX pelleHniA B MOBCeLHEBHOM
XWU3HM  ana obecniedyeHuss  6e30MacHOCTM ' npw
obpalleHUn ¢ 6bITOBbIMK NPUGOpaMn N TEXHUYECKUMM
YCTPOMCTBaMW, COXPaHeHUs 340poBbA U COGMOAEHUS
HOPM 3KONOrMYeCcKOro MnoBeAeHUs B  OKpY>XKaroLleit
cpege; MNOHMMaHWe  Heo6XOAUMOCTW  MPUMEHEHUS
[OCTVKEHWI (Pn3nKH 7 TEXHO/I0M i ans
paunoHaIbHOro NPUPOLOMNO0/b30BaHWS;

MPy2 chopMUPOBAHHOCTb CUCTEMbI 3HAHUIA O
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(PM3MYECKNX 3aKOHOMEPHOCTAX, 3aKOHaX, Teopusx,
[EeACTBYIOWMX Ha YPOBHAX MWKPOMMpPA, Makpomupa u
mMeramupa, MpeAcTaBNeHNiA O BceoOLLeM XapakTepe
(hM3NYECKUX 3aKOHOB; MNPEeACTaBMEHNI O CTPYKType
MOCTPOEHNA  (PU3NYECKON  Teopuu, YTO  MO3BOMUT
0CO3HaTb  POSib  (PYHAAMEHTa/IbHbIX  3aKOHOB U
MPUHLMNOB B  COBPEMEHHbLIX  MPeACTaB/eHUAX O
npupoge, MOHATb TPaHUUbl NMPUMEHUMOCTU Teopui,
BO3MOXHOCTU ~ UX  MPUMEHeHWs  And  OnucaHus
eCTeCTBEHHOHAYYUHbIX SB/IEHWIA 1 MPOLLECCOB;

MPy5 chopmMnpPOBaHHOCTb YMEHWUI MPUMEHSATb
3aKOHbl  K/1aCCUYECKOM  MeXaHWKW,  MOMEKYNSPHON
(UMK 1M TepMOAMHAMUKK,  3N1EeKTPOAUHAMUKMN,
KBaHTOBOW (M3NKWN AN aHaM3a U 06 bACHEHUS ABNEHWI
MUKPOMMpPA, Makpomupa W Meramumpa, pasnimyatb
ycnosus  (rpaHuubl, obnactu) NMPUMEHUMOCTM
(hM3MYECKMX 3aKOHOB, MOHMMATb BCEOOLUMIA XapaKTep
(byHOaMeHTa/lbHbIX ~ 3aKOHOB  (3aKOH  COXpaHeHus
MeXaHMYeCKON 3Heprum, 3aKOH COXPaHeHUs MMMybea,
3aKOH  BCEMUPHOrO  TAFOTEHMS,, MepBbll  3aKOH
TEPMOAMHAMMUKN, 3aKOH COXPaHEHUs 3/1eKTPUYECKOro
3apaga, 3aKOH COXPaHeHUs 3HePrumn) 1 orpaHNYeHHOCTb
MCMOMb30BaHMUA YaCTHbIX 3aKOHOB; aHaIM3UPOBaTb

(m3nyeckre  Npouecchbl,  MCMOMb3ys  OCHOBHbIE
MOMOXKEHNS, 3aKOHbI " 3aKOHOMEPHOCTMW:
OTHOCWTE/IbHOCTb MEXaHWYECKOTO ABMKEHMS, POPMY /bl
KWHEMaTWKU PaBHOYCKOPEHHOT O ABVDKEHNS,



npeobpasoBaHus  Faamnes  Ana  CKOPOCTM 7
nepeMelleHns, Tpu 3akoHa HbHOTOHa, NPUHLMN
OTHOCUTeNnbHOCTW  [asunes,  3aKOH  BCEMMPHOIO
TAFOTEHWS,  3aKOHbl ~ COXpaHeHUsi  UMNynibca "
MeXaHW4eCKOW 3Heprun, CBA3b paboTbl CWAbl €
M3MEHEHVEM  MEXaHWYeCKOM  3Hepruu,  ycroBua
paBHOBeCWs  TBepLOro  Tena;, CBA3b  AaB/ieHUs
NaeanbHOro rasa Co CpefHeil KMHETUYECKOW 3Hepruen
TENN0BOrO ABVKEHUS M KOHLEHTpaumed ero Monekys,
CBA3b  Temrnepatypbl  BewectBa  CO  CpefHei
KMHETUYECKON 3Hepruent ero yactuu, CBS3b fAaB/eHUNA
naeanbHOro0 rasa C KOHUEHTpauuel MONeKyn u ero
TemnepaTypon, ypasHeHWe MeHgeneesa-KnaneinpoHa,
nepBblil  3aKOH TEPMOAMHAMMUKKN, 3aKOH COXpPaHeHUs
3HepruyM B TEMJIOBbIX MpoLeccax; 3aKOH COXpaHeHus
3/IeKTPUYECKOTO 3apsaga, 3aKOH KynoHa,
NOTeHLMaIbHOCTb 3/1EKTPOCTaTUYECKOIO nons,
NPUHLMN CYNEePMo3nLNN 3N1EKTPUYECKNX NONeN, 3aKOoHa
KynoHa; 3akoHbl Oma pgfia ydacTka uenn u Aans
3aMKHYTOM 9NeKTPUYECKOW Lenu, 3akoH [Koyns-
JleHua, 3aKOH 3N1eKTPOMarHUTHOW MHAYKUMK, NpaBuso
NeHuga, nocTynarbl crneymnasbHoM Teopuu
OTHOCUTENbHOCTU JWHLITENHA, YpaBHeHWe DHLITelnHa
Ana oTtoathdekTa, NepBblii U BTOPOW nocTynatbl bopa,
NPUHLMN  HeonpeaeneHHocTM [einseHbepra,  3akoH
COXpaHeHUs 3apsifa, MaccoBOro 4ymcna WM 3HepPrum B
AAEPHBIX peakumsx, 3aKOH paanoakTUBHOIO pacnaga;



MPy7 cthopMMPOBAHHOCTb YMEHWUI UCCNeaoBaThb
N aHaIM3MpoBaTb pasHoobpasHble (DU3NYECKME ABMIEHMS
M CBOMCTBA OOLEKTOB, MPOBOAUTbL CaMOCTOATE/IbHbIE
nccnefoBaHUA B peasibHbIX U 1a60PaTOPHbIX YCNOBUSAX,
ynTaTb M aHa/IM3MPOBaTb XapaKTePUCTUKN NPUOOpPoB K
YCTPOMCTB, 0OBACHATL NPUHLMMNbLI UX PaboThbl;

MPy9 CHOPMMPOBAHHOCTL YMEHWA  peLlaTb
pacyeTHble 3afja4u C ABHO 3alaHHON N HEABHO 3aJaHHOM
(h13nY4ecKor MOLeNbI0: Ha OCHOBaHWW aHa/n3a yCnoBus
BblOMpaTb  (bM3MYECKMe  MOAenu, oTBeyvaroLLue
TpeboBaHWAM 3afja4un, NPUMEHSATb (DOPMYJibl, 3aKOHbI,
3aKOHOMEPHOCTU U MOCTYNaThl (PU3NYECKUX TEOPUIA NpK
MCMONb30BaHUN MaTEMATUYECKNX METOAO0B peLLeHus
3afjay, NPOBOAMTL pacyeTbl Ha OCHOBaHWUW MMEIOLMXCA
[aHHbIX, aHaNM3MPOoBaTh Pe3y ibTaTbl U KOPPEKTMPOBATb
MEeTO/bl PELUEeHNs C YHeTOM MOJTyYeHHbIX Pe3y/bTaToB;
peLaThb KayeCTBEHHbIe 3agaun, TpebytoLne
NMPUMEHEHUA 3HAHWIA U3 Pa3HbIX PasfenoB LUKObHOIO
Kypca (M3nKn, a TakxKe UHTerpaumm 3HaHUin 13 apyrux
npeLMeTOB eCTeCTBEHHOHaY4YHOro LMKNa: BbICTpauBaTtb
NOTUYECKYHD LIENOYKY PacCy>X/IEHU C Onopoin Ha
M3yYeHHble 3aKOHbI, 3aKOHOMEPHOCTU W (hM3nyecKue
AB/IEHUSA;

MPyl2 oBnageHWe opraHn3auMOHHbIMK 1
MO3HaBaTe/lbHbIMW ~ YMEHUSIMU  CaMOCTOATE/IbHOTO
NPUOGPETEHNS HOBbIX 3HAHWI B MPOLLECCe BbINOHEHNA
MPOEKTHbIX U  y4ebHO-UcCnefoBaTeNbCKUX  paboT,



YMEHUAMM paboTaTb B TPynne C  BbINOAHEHNEM
Pa3NYHbIX COUManbHbIX Poneli, NnaHMpoBaTb PaboTy
rpynnbl, pauuoHanbHO pacnpeaensitb AeATeNbHOCTb B
HeCTaHAApTHbIX CUTyauusx, afeKBaTHO OLEHMBaTb
BKNaf, KaX/0ro M3 YYacCTHWKOB FpyMMbl B peLIeHKne
paccmaTprBaeMoi Npobnemsl;



2. CTPYKTYPA N COOEP>XAHUVE YYEBHOI O NMPEAMETA

2.1. O6bemM yyebHOro npegmeTa v BUAbl y4ebHo paboThbl

Bupg yyebHoli paboThbl O6bem B yacax
O6bem 06pasoBaTe/ibHOW NporpamMmbl y4ebHOro npegmeTa 184
O6s3aTeNnbHas ayauTopHas Harpyska: 146
TEOPeTUYECKNE 3aHATUS, 122
B T.4. B JOPMe MpaKTUYeCKOW NOAroTOBKM 22

MpaKTUYecKme 3aHATmS,

B T.4. B )OPMe MPaKTUYECKOI MOArOTOBKY
NabopaTopHble 3aHATUS, 24
B T.4. B ()OpMe MPaKTUYECKOI NOArOTOBKY 12
CamocToAATeNnbHaAd pa60Ta,

B T.4. B ()OpMe MPaKTUYECKOI NOArOTOBKY

MHanBupayanbHblii NPOeKT 32

MpoMeXyTouHasa aTTecTauns (3K3ameH) 6



2.2. TemMaTM4eCKMiA NNaH 1 coaeprkaHue y4ebHOro npegmeTa

HanmeHoBaHMue

pasgenoB u Tem

1
MoBTOpEHNME Kypca
(PM3NKIN OCHOBHOM
LUKONbI

BeepgeHue

CopgepXxaHue yuye6HOro Mmatepuana m gopmbl

opraHusaumnm AesiTeNIbHOCTM 06yyUato L UXCcs

2
TeopeTuueckoe 3aHaTue. PelleHne 33.,an|/||7| Ha NMoBTOpPeEHNE
Kypca (P1M3nK1N OCHOBHOW LLIKO/bI

KoHTponbHas paboTta (BXOAHOW KOHTPO/Ib)

TeopeTunyeckoe BeegeHne. ®usnka 1 MeToAbl
Hay4HOro rno3HaHus

dusnka —  (PyHAameHTa/lbHas Hayka O  Mpupoge.
ECTecTBEHHO-Hay4HbIN MeTOf, MO3HaHUA, ero BO3MOXHOCTU
rpaHuubl  NPUMEHMMOCTU.  OKCMEPUMEHT W Teopus B
npouecce Mo3HaHWUA npupodbl. MogenvpoBaHue (hU3nNYecknx
ABMEHNIA W npoueccoB. Ponb 3KcnepumeHTa M Teopun B
npouecce Mo3HaHWUA npupodbl. Pusnyeckas BeNYMHA.
dur3nyeckme 3aKOHbI. [MpaHuLbI NPYMEHNUMOCTU
(hM3nYECKUX 3aKOHOB W Teopwid. TMpuHUMN COOTBETCTBUS.
MoHATVE O (M3MYecKOW KapTuUHe Mupa. [lorpeLHocTy
N3MEPEHUA  (DU3NYECKMX BEIMYUH. 3HayYeHMe (U3UKU Mpu
0CBOeHUM crieymansHocter CMoO

3aHATHNE.
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O6beM

B Yacax

B Tom uncne
npakTu-
yeckas

noaroToBKa

Koabl 06WNUX KOMNETEHU U 1
NNYHOCTHBIX,
MeTanpegMeTHBbIX,
npegMeTHbIX pPe3ybTaToB
hopMUPOBAHNID KOTOPbIX
CNoCco6CTBYET 3/1IEMEHT
nporpamMmbi
5

OK 04, NP14, NP23, NP24,

NnpP25, MP1, MP2, MP3, MP4,

MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP63,
MP67, MNMPy9

OK 01, MK 2.1., MK 1.3., JIP8,
NP16, NTP26, NIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P61, MP65, MNP66,
MPy1, MPy13



Pasgen 1. MexaHuka
Tema 1.1

OcHoBbI

KNUHEMATUKN

Tema 1.2.
OCHOBbI ANHAMUKN

TeopeTunyeckoe 3aHaTue. OCHOBHbIE MOHATUSA KMHEMATUKMN.
PaBHOMEpPHOE NPSMOSIMHENHOE [ABUKEHNE

MexaHn4yeckoe [BWKEHMe W ero Buabl. MaTepuanbHas
Touka. CKansipHble U BEKTOPHble (hM3NYECKMe BeINYMHBI.
OTHOCUTENBHOCTL  MeXaHW4yeckoro  [BuXeHusa. Cuctema
otcyeTa. [MpnHUMN OTHOCUTENbLHOCTU [Tanunes. TpaekTopus.
Mytb.  lMepemelleHne.  PaBHOMEPHOE  MPAMOSIMHENHOE
[BMXeHue. CKOpOCTb. Y paBHEHNE ABUKEHNS.
TeopeTuueckoe 3aHaTue. [IPAMONMHENHOE [JBWKEHME C
NOCTOAHHBLIM YCKOpPeHNeM. PaBHOMEPHOE ABMXKEHWE TOUKM MO
OKPY>XHOCTH

MrHoBeHHas N CpefHAs  CKOPOCTW.  YCKOpeHwue.
MpAMONNHENHOE [ABVMXKEHWE C MOCTOSHHBIM  YCKOPEHUEM.
[BWKeHMe C  MNOCTOSAHHbIM  YCKOPEHMeM  CBOOGOAHOro
nafeHns. PaBHOMEpPHOE [ABWXKEHME TOYKM MO OKPY>KHOCTH,
yrnoBsas CKOpPOCTb. LleHTpocTpemuTensHOE — YCKOpeHWe.
KnHematunka abcontoTHO TBEPAOro Tena

Teopetuueckoe 3aHaTune. Cuna. Macca. 3aKOHbI AUHAMUKMN.
Cwunbl B npupoge.

OcHoBHad 3agava AuvHamukn. Cunma.  Macca.  3aKOHbI
MexaHuUKM HbtoToHa. Cwunbl B npupofe. Cunbl ynpyroctu.
Cwunbl TpeHua

TeopeTuveckoe 3aHaTUe. 3aKOH BCEMUPHOIO TArOTEHWUS.
MepBas KOCMUYECKasA CKOPOCTb

Cvna TAXeCcTM W Cua BCEMUPHOrO TArOTeHWs. 3akoH
BCEMUPHOIO TAroTeHUA. [lepBad KoCMUYeCcKas CKOPOCTb.
[BvKeHve nnaHeT 1 Manbix Ten CoNMHeYHOM cucTeMbl. Bec.
HeBecomocCTb.
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OK 05, N1P8, N1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MPy4,
MPyS

OK 05, /1P8, /P16, JIP26,
NIP33, MP8,MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3

OK 05, /IP8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy2, MPy5

OK 02, OK 05, /P8, /P16,
NP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP63, MP64, MPy1,MPy2,
MPy5, MPytO, MPy11



Tema 1.3.
3aKOHbI COXpaHeHus
B MexaHuKe

TeopeTnueckoe saHsTue. VIMNynbc Tena. MnynbCc cunbl.
3aKOH CoXpaHeHus umnybca. PeakTUBHOE ABUXKEHME.
VMmnynec Tena.  MmnynbC  cuibl.  3aKOH  COXpaHeHus
nmnynbca. PeakTUBHOE [ABUKEHNE.

TeopeTnyeckoe 3aHATUE. MexaHun4yeckas pa60Ta "
MOLLHOCTb. KunHeTnyeckas SHEPruA. lMoTeHymanbHas
3Heprus. 3aKOH COXpaHeHMst MEXAHUYECKOW 3HEepruu.
MexaHunyeckas paboTa 1 MOLLHOCTb. KMHeTUYeckas aHeprus.
MoTeHuManbHas aHeprmsa. 3akKoH COXpaHeHUs MeXaHN4eCKoM
3Heprun. PaboTa Cuibl TSHKECTU W CUMIbl  YNPYrOCTW.
[MpuMeHeHMe 3aKOHOB COXpaHeHus. 1crnosib3oBaHMe 3aKOHOB
MeXaHVUKW AnA 06bACHEHUSA OBVKEeHUA HeBecHbIX Ten u ana
pa3BnTuA KOCMUNYECKNX I/ICC]'IE,EI,OB&HI/IVI, rpaHnLbl
NPUMEHNMOCTN KNacCUYecKom MeXaHUKK

TeopeTnyeckoe 3aHsaTue. PelUeHMe 3afay Mo MexaHuke C
NPoeccCnOHaNbHOM HanpaBNeHHOCTbHO

MpaKTMyeckoe  MNPUMEHEHMe  (IM3UYECKMX  3HaHMI B
HOBCE,D,HeBHOVI XU3HNM  ANna UCNOJIb30BaHUA  MPOCTbIX
MeXaH3MOB, NHCTPYMEHTOB, TPAHCMOPTHbLIX CPEACTB

Pasgen 2. MonekynsapHas ¢u3nMka u TepMognHamMmmnKka

Tema 2.1
OcHoBb!
MOJIEKYNSAPHO-
KWHETNYECKOW
Teopun

TeopeTuueckoe 3aHAaTue. OCHOBHblE MOMOXKeEHMA MKT.
OcHoBHoe ypaBHeHne MKT

OCHOBHbIE MOJIOXKEHUA MOJIEKYNAPHO-KUHETUYECKOW TEOPUN.
Pasmepbl M Macca MOMeKyn W aTtomoB. BpoyHoBCKoe
ABvkeHne. CTpoeHWe ra3o06pasHbIX, XUAKUX 1 TBEPAbLIX TeN.
WpeanbHbli  ra3. [daeneHune rasa. OCHOBHOE YypaBHEHWE
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OK 02, /P8, /1P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MP63, MP64, MP6Y, MPy2,
MPy5, MPy11

OK 05, /1P8, /P16, /IP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
P64, MPy2, MPy5

OKOAOK 04, MK 2.1.,

MK 1.3., 1IP14, NP23, J1P24,
P25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P61,
MP63, MNMP64, NP67, MNMP610,
MPy2, MNMPy5, MNMPy9, MNPy13

OK 05, /1P8, J1P16, /1P26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
MP63, MNP64, MNP65, MNPy3,
MPy4



Tema 2.2.
OcHoBbl
TepMoANHaMUKK

MOJIEKYNAPHO-KMHETUYECKOW TEOPUM ra30B.

TeopeTnueckoe 3aHaTue. [emMnepaTypa W ee W3MepeHue.
TepmoanHamMmMyecKas LKana TemMneparypsbi.

Temnepatypa W ee  u3MepeHMe. AOCOMKOTHBLIN  Hy/b
TemnepaTypbl. TepmoagMHaMUYecKkas LKana TemrepaTypbl.
Temnepatypa 38e34. CKOpPOCTU ABWXEHWA MOMeKyn n Ux
n3MepeHue.

TeopeTunueckoe 3aHaTue. M3onpouecchbl. [a30Bble 3aKOHbI.
YpaBHeHWe COCTOAHNA NaealbHOro rasa

YpaBHeHWe COCTOAHUA MAeasIbHOro rasa. Msonpoueccbl U Ux
rpadmkun. "a3oBble 3aKOHbI

Na6opaTtopHass pa6ota Ne 1. V3yyeHne W30XOpHOro
npotecca B rase

TeopeTuyeckoe 3aHsTne. BHYTPEHHAS 3HEPTUA NaeaIbHOIO
rasa. Pabota u Tensota Kak (hopmbl nepefadut 3Hepruw.
Konnyectso TennioTbl. Y paBHeHVe TENI0BOro 6anaHca
BHYTpeHHAA 3Heprus CUCTeMbl. BHYTPEHHSAS  3Heprus
naeasibHOro rasa. PaboTta u Tennota kak (Dopmbl nepefayn
Heprun. TennoemKocTb. YpenbHas TEMN0EMKOCTb.
Konnyectso TensioTbl. YpaBHeHWE TeNI0BOro GanaHca.
TeopeTuueckoe 3aHsaTue. [lepBoe W BTOpOe Hayana
TepMoANHaMUKN

MepBoe Hayanio TepMoAaMHaMWKK. AgmabaTHbIA  npouecc.
BTopoe Hayano TepMogUHaMUKN.
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N

OK 01, N1P8, N1P16, J1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP63,
MPy4, MPys

OK 01, J1IP8, N1P16, J1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
MP67, MNMPy2, MPys
OKO01,0K 04, N1P14, NP23,
NnP24, NP25, MP1, MP2, MP3,
MP4, MP6, MP12, MP13,
MP15, MP16, MP17, MP39,
MNP62, NP63, MNMP66, NP610,
MPy7, MNMPy12

OK 05, J1P8, J1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P63,
P65, MNPy4

OK 01, /1P8, /P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP64, MPy2, MPy5



Tema 2.3.
ArperartHble
COCTOAAHMABELLLECTBA
1 hasosble
nepexopas!

TeopeTuueckoe 3aHaTue. TennoBble Aasuratenn. Kri4
TennoBoro Asuratens. OxpaHa Npupoal

MpuvHUMN  JecTBMA  TENJIOBOA  MaluHbl.  TennoBble
asuratenn.  Kri4 Ttennosoro papuratens. Xonoau/bHble
MaLLMHbI. OxpaHa Npupoabl

TeopeTuyeckoe 3aHsiTue. VICNapeHMe U KOHAeHcauus.
HacblweHHbIi map W ero cBoicTBa. AOGCONOTHadA W
OTHOCWUTE/NbHAA BNaXKHOCTb BO3AyXa.

WcnapeHne ©  KoHAeHcauusi. HacbIWeHHbIn nap W ero
cBoilicTBa. AOGCOMKOTHAA W OTHOCUTENbHAs  BNIAXHOCTb
Bo3ayxa. lMpubopbl Ana onpegeneHns BNaXXHOCTU BO3AyXa.
Touka pocbl. KnneHune. 3aBUCMMOCTbL TEMMNEPATYPbI KUNeHns
OT  paBneHus.  KpuTuyeckoe  COCTOSIHME — BellecTBa.
MeperpeTblil Nap 1 ero UCNob30BaHNE B TEXHUKE
Na6opaTtopHas pa6oTta Ne2. V3mepeHne OTHOCUTENbHOW
BNa>KHOCTM BO34yXa.

Teopetuueckoe 3aHsatue. XKNAKOE COCTOAHUSA BELLECTBA.
NoBepxHOCTHOE HaTsXeHne. CMaymBaHue.

Xapakrepuctuka XnaKoro COCTOSAHUA BeLLeCTBa.
MOBEPXHOCTHbLIN CMION >XUAKOCTU. DHEPrus MOBEPXHOCTHOrO
cnosi. BAwxHWIn  nopsgokK.  MOBEPXHOCTHOE — HaTSXEHME.
CMaumBaHve. FABMeHNA Ha TpaHULEe >XUAKOCTU C TBEPAbIM
TENoM. KaI'II/I}'II'IFIprIe fABMeHnA.

TeopeTuueckoe 3aHaTue. XapaKTepUCTUKN TBEPAbIX Te
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OKO/I0K03, OK 07, JIP30,
NP8, NP16, NIP26, NIP33, MPS,
MP10, MP18, MP19, MP28, .
MP30, MP3/IMP42, MP46,
MP55, P61, MP67, P68,
MP69, MPy1, MPy2, MPy9,
MPytO, MPy11, MPy13

OKO/, OK 05, /1P8, J1P16,
NP26, TIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP3/4 MP42, MP46, MP55,
MP62, INP65, MNP68, MPy/
MPy3, MNPy4

OK 04, /TP14, NP23, NP24,
NP25, MPJ, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P62,
P66, MP610, MPy7, MPysS,
MPy12

OKOJ, OKO05, JIP8,/1P16,
NP26, NTP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP3/, MP42, MP46, MP55,
MP62, MP65, MPy3

OKOJ, OK 03, /1P8, J1P16,



XapakTepuctumka TBEpPAOro COCTOSHUA BeLLeCTBa.
Kpuctannmnueckne v amopdHble Tena. Ynpyrve CBOMCTBa
TBepAbIX Ten. 3akoH MNyka. MexaHn4ecKune CBOMCTBA TBEPLbIX
Ten. lnactuyeckasa (octatoyHas) gegopmauus. Tennosoe
pacluMpeHne TBepabIX Ten W HKuakocTeil. KoagpuumeHTt
NMHEeHOro  pacwmpeHuns.  KoadduumeHT — 06bEMHOrO
paclMpeHns. YUeT pacluupeHns B TexHUuKe. [1naBneHue.
Y[enbHaa Tensorta naasneHns. Kpucrannmsauus.
TeopeTunyeckoe 3aHATwUeE. PelueHve 3a,an|/||7| no
MOJIEKYNSAPHOA (pusnke n TepMONHaMKKe c
NPOhecCUOHa/IbHON HanpaB/ieHHOCTHIO

MpakTuyeckoe MpUMEHeHWe B MOBCEAHEBHOM  YKU3HW
(hbM3NYECKMX 3HAHWI O CBOWMCTBAX ras3oB, >XMAKOCTEN W
TBEPAbIX Ten

KoHTponbHas pa6oTa

Pasgen 3. OnekTpognHamunka

Tema 3.1. TeopeTuueckoe 3aHaTme. 3aKOH KynoHa. 3aKoH coxpaHeHus
OneKTpuyYeckoe 3apsga
none OneKTpUYeCKMe  3apsadbl.  NeMeHTapHbIi  3eKTPUYECKI]

3apad.  3akoH  coxpaHeHua  3apaga. 3akoH  KyrnoHa.
DneKTpuyeckas NnocTosHHas.

TeopeTuyeckoe 3aHaTue. JNEKTPUYECKOE MNose
OneKTpuyeckoe nose. Hanps)KeHHOCTb  3/1EKTPUYECKOr0
nons. MpuHumMn  cynepno3vumMn nonei. Pab6oTta cun
9NEeKTPOCTaTUYECKOro nons. MoTeHupan. Pa3HocTb
noteHyuanos. CBA3b MeXAy Hanps>XeHHOCTbH U Pa3HOCTLIO
NOTEHLMAN0B 3/IEKTPNUYECKOTO MNOA.
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P26, JIP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MNP62, MNP63, MNP65, MNP69,
MPy1,MPy2, MPy3, NPyO

OKO1, /P14, NP23, NP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP6L,
P63, NP64, NP5, MP67,
MPy2, MPy3, MPy5, MPy9,
MPy13

OK 04, OK 05, /1P8, J1P16,
NnP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MPS55,
MNP62, MNP63, MNMP64, NPe5,
MPy2, MNPy4, MNPy5

OK 05, /P8, /IP16, NIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3, MPy4



Tema 3.2.
3aKOHbI
MOCTOSIHHOIO TOKa

TeopeTnueckoe 3aHsTue. [IPOBOAHNKM U ANINEKTPUKU
lNpOBOAHMKN B 3MEKTpUYEcKOM none. [AN3NEKTpUkM B
3NeKTprYecKoM norne. Monapusaumsa AUaneKTprUKoB.

TeopeTnueckoe saHaTue. KOHAeHcaTOPbI

ONEeKTPOEMKOCTb. EanHnubl 3N1IEKTPOEMKOCTMN.
KoHpeHcaTtopbl. CoefnHeHMe KOHAEHCAaTopoB B 6atapeto.
OHeprua 3apsXKeHHOro KOHAEeHcaTopa. OHeprus
INIEKTPUYHECKOI O MOoJiA. I'IpvuvleHeHme KOHOEHCaTopOoB
TeopeTunueckoe 3aHsaTue. PelleHWe 3aga4y Mo Tewme
«KoHfeHcaTopbI»

TeopeTuueckoe 3aHATue. 3akKoHbl Oma Ans  uenei
NOCTOAHHOIO TOKa

YCnoBus,, HEO6X0AMMbIE /1Sl BOSHUKHOBEHWA W NOAAepKaHUA
INIEKTPNUYECKOI 0 TOKa. Cwna TOKa M NJOTHOCTb TOKa. 3akoH
Owma ona  ydacTka Lenu. 3aBMUCUMOCTb INIEKTPNYECKOTO
COMPOTUB/IEHWS  OT  MaTepuana, [AIWHbI WM NIOLAaM

nonepeyvyHoro ceyveHus NMPOBOAHMKA. 3aBMCUMOCTb
3NEeKTPUYECKOro COMNPOTUB/NEHUA NPOBOAHUKOB oT
TemnepaTypbl. TemMnepaTypHbIi KO3(h(hmumeHT

conpoTtueneHnsa. CBepxnpoBOAUMOCTb.  ONIEKTPOABMXKYLLLAA
Cuna NCTOYHMKa ToKa. 3akoH OMa n1s NOMHOW Lienu.
TeopeTnyeckoe 3aHATKe. MocnepoBaTenbHoOe "
napasinenbHoe coejMHeHVe NPOBOLHNKOB
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OK 02, /1P8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P69,
MP610, MPy3, MPy4, MPy12
OK 02, 1P8, /P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
MP68, MPy9, MPyO
OKO01.0K 04, MK 2.1., MK
1.3., /IP14, P23, /IP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, MP63, MP67,
MP68, MP610, MPy9, MPy12,
MPy13

OK 02, /P8, /IP16, P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P61,
MP63, MP64, MPy4, MPy5

OKO1, N1P14, NP23, NP24,
npP25, MP1, MP2, MP3, MP4,



AnekTpuyeckne uenu. lMapannensHoe W nocnefosaTe/ibHOE
COefVHeHvie NPOBOAHWKOB

TeopeTuueckoe 3aHaTme. 3aKOHbl Kwupxroga and ysna.
CoefiHeHMe NCTOYHMKOB 3/1EKTPUYECKON 3HEPTrn B BaTapeto
3akoHbl Kupxrota gna ysna. CoefAuMHeHMe WUCTOYHMKOB
3NEKTPUYECKOI 3Heprumn B 6atapeto

Na6opaTopHasn pa6oTa Ne3. O3HakomreHne c
3NeKTPOM3MepUTENbHBIMU MPUGOpaM

Na6opaTtopHas pa6oTta Ne4. VlccnenoBsaHme BOﬂbT-aMﬂepHOVI
XapaKTepmnCTUKN NpoBOAHMKA

Na6opaTopHasn pa6oTa No5. VccnepoBaHue
nocnsegoBsarenbHOro coeanHeHnsa nNPoBOAHNKOB.

Na6opatopHasa pa6oTa Ne6. VccnefoBaHve napanfienbHOro
COeANHeHNa NPOBOAHMKOB.
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MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MPG63,
MP67, MPy9

OKO1, /P14, /IP23, NIP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP61,
MP67, MPy9, MPyLO
OKO01,0K 04, MK 2.1., MK
1.3, NIP14, NP23, NTP24, NP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, MP66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 04, MK 2.1, MK
1.3, P14, NP23, /P24, JIP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 04, MK 1.3, MK
2.1, /1P14, NP23, NP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 04, MK 2.1, MK
1.3, P14, P23, NIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,



Tema 3.3.
ANEKTPUYECKMIA TOK
B pas3/INYHbIX cpefax

Na6opatopHas pa6ota No7. WV3mepeHne 3AC wu
BHYTPEHHETO CONPOTUBMEHNA NCTOYHWKaA Harps>XeHnA

TeopeTuyeckoe 3aHATME. PaboTa 7 MOLLHOCTb
3N1eKTpUYecKoro Toka. Tennosoe AGIZCTBI/IG TOKa

Pa6oTa u MOLLHOCTb MOCTOAHHOIO TOKa. TennoBoe ,qel\/'ICTBVIe
ToKa. 3akoH [xoyns—JleHua

TeopeTnyeckoe 3aHATHeE. PelieHne 3afad no
INEKTPOANHAMUKE C Hpod)eCCMOHaﬂbHOVI HanpaB/IEHHOCTbIO

KoHTponbHasa paboTa

TeopeTnyeckoe 3aHATUE. 3I'IeKTpI/I‘-IeCKI/II7I TOK B METa/UIaX, B
BaKyyMe, B 3/IeKTPOMTaX

INEKTPUYECKNIA TOK B 3MEKTPONUTAX. INEKTPONM3. 3akoH
anektponusa Papages. ONeKTPOXUMUYECKUIA IKBUBASIEHT.
DNEKTPUYECKWIA TOK B BaKyyMe. TepPMO3/IEKTPOHHASA SMUCCHS.
Mna3ma.

TeopeTunueckoe saHaTue. [101ynpoBoAHUKKN. COOBCTBEHHasA U
NnpUMecHas NpPOBOAVMOCTM nos1ynpoBOAHNKOB.
MonynpoBOAHMKOBbIN Anog. MonynpoBoAHUKOBbIE NPUOOPSI

JNEKTPUYECKNIA TOK B MOMYNpoBogHMKax. Co6CTBEHHas W
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MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12

OK 01, OK 04, MK 2.1., MK
1.3., NIP14, NP23, NIP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, P66, MP610,
MPy7, MPy8, MPy12
OKO01,0K 03, /P8, /P16,
NP26, NTP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P62, MNP63, MP64

OK 01, OK 04, MK 2.1., MK
1.3., NIP14, NTP23, NP24, NP25,
MP1, MP2, MP3, MP4, MPS,
MP12, MP13, MP15, MP16,
MP17, MP39, MP61,MP63,
MP64, MP67, MPy9, MPy13

OK 01, J1P8, J1P16, J1IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INP68,
P69, MP610, NMPy12

OK 01, NK 2.1., MK 1.3., JIP§,
P16, JIP26, J1P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,



Tema 3.4.
MarHmTtHoe none

Tema 3.5.
AneKTpoMarH1THas
NHAOYKUMS

npumMecHad nposoAuMmMocTu. P-n  nepexod. [MpuMeHeHue
NoNynpoBOAHMKOB. M0NyNPOBOAHMKOBbIE MPUOOPbI
TeopeTuueckoe 3aHsTue. MarHutHoe none. 3akoH Amnepa.
Cwuna JlopeHua. MarHuTHble CBOICTBA BELLIECTBA.

BekTop WHAYKUMW  MarHUTHOro nons.  Hanps»keHHOCTb
MarHuTHoro nond.  [encTBue  MarHMTHOrO Mons  Ha
NPAMOSIMHENHBIA  NPOBOAHWMK C TOKOM. B3aumopelicTeue
TokoB. Cwuna Awmnepa. [MpumeHeHne cunbl  Amnepa.
MarHuTHbIA NOTOK. PaboTa Mo nepemeLLEeHn0 NPOBOAHMKA C
TOKOM B MarHUTHOM Mofe.

Teopetuueckoe 3aHstue. Cuna JlopeHua. MarHuTHble
CBOWCTBA BeLLeCcTBa.

[elicTBMe MarHUTHOro Mons Ha ABWMXKYWMIAcA 3apsg. Cuna
NopeHua. [MpumeHeHne cunbl  JlopeHua. OnpefeneHue
yfenbHOro 3apsfga. MarHuTHble  CBOWCTBa  BELLECTBA.
MarumTtHas npoHuuaemocTs. ConHeyHas akTUBHOCTb U eé
BMSIHWE Ha 3eMto. MarHuTHble Bypu

TeopeTuyeckoe 3aHsTue. MarHUTHbIA MOTOK. HABNEHUE
3NEKTPOMarHUTHOM  MHAYKUMKW. T[paBuno JleHua. 3akoH
3NeKTPOMarHUTHON NHAYKUMN.

MarHuTHbIA MOTOK. FBNEHME 3M1EeKTPOMArHUTHON WUHAYKLUMN.
MpaBuno JleHua. 3aKOH 3MEKTPOMArHUTHON  UHAYKLAW.
BuxpeBoe anektpuyeckoe none. A4C umHAYKUMKM B
[BVXYLLMXCA NMPOBOAHMKAX.

TeopeTnyeckoe 3aHATHE. ABneHne CaMOMHAYKLUNN.
VHAYKTUBHOCTL. DHEPrusa MarHMTHOrO Mnoss TOKa.

fABneHve  caMOMHAYKUMKW.  WHOYKTUBHOCTb.  JHeprus
MarHWTHOro nons TOKa. B3aMMOCBA3b 3MEKTPUYECKUX U
MarHWUTHbIX NONeN. INeKTpoMarHUTHOe nosne

JlabopaTopHasd pa6ota  Ne 8. WV3ydyeHvne dABneHus
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MP55, MP68, MNP69, MPy4,
MPyHO

OK 02, J1P8, J1P16, /1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP65, MPy3

OK 02, J1P8, J1P16, J1IP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MP65, MPy3

OKOAOK 05, N1P8, J1P16,
NnpP26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP62, NP63, MNP64, MPy2,
MPy4, MPy5

OKOJOK 05, /P8, /P16,
P26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
MP63, MP6S, MPy?2
OKOJOK 04, MK 2.1, MK



3MEKTPOMArHUTHOWN UHAYKLIM

TeopeTuyeckoe 3aHaTue. PelleHMe 3aday Mo TemMe «3akoH
3NEKTPOMArHUTHOW MHAYKUUW W SBNEHWE CaMOVHAYKLUAU» C
NPOgecCMOHaNbHOW HarnpaBIeHHOCTHHO

Pasgen 4. Kone6aHusa n BONHbI

Tema 4.1. TeopeTnueckoe 3aHaTue. MexXxaHMUYeckme KonebaHus

MexaHunyeckune KonebaTenbHoe OB/>XXEHNE. rapMOHI/I‘-IeCKI/Ie KonebaHus.

Kone6aHus 1 BoNHbI  CBOOOAHbIE  MexaHuMyeckme  KonebaHwsi.  [peBpaLlleHme
3Hepruy  npu  KonebatenbHOM  ABWXKeHMU.  CBOGOAHbIE
3aTyxalollmMe MexaHu4veckue KonebaHus. MaTemaTUyecKuia
MasTHUK. MpY>XMHHBbIA MasATHUK. BbIHY>XaeHHbIE
MexaHuyeckve konebaHus. Pe3oHaHc.
TeopeTnyeckoe sanaTue. MexaHNYeCKMe BOSHbI
I'Ionepequle M NMpoAaosibHbl€ BOJIHbI. XapaKTepVICTI/IKI/I BOJIHbI.
3BYKOBbIE BOJ/IHbI. Y/IbTPa3BYK 1 ero npumeHeHve

Tema 4.2. TeopeTnueckoe saHATHe. DNIEKTPOMArHUTHbIE KONebaHNs
ANeKTPOMarHnT- CB060AHbIE 3M1EKTPOMarHMTHbIE KonebaHus. [lpeBpalleHne
Hble KonebaHus un 3Heprnn B KonebaTesbHOM KOHType. dopmyna TOMCOHa.
BOJIHbI 3aTyxarloume 3MeKTpoMarHUTHble  KonebaHus. [TeHepatop
He3aTyxarLLnx 3N1eKTPOMarHUTHbIX KonebaHui.
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1.3., JIP14, IP23, JIP24, P25,

MP1, MP2, MP3, MP4, MP6,
MP12, MP13, MP15, MP16,
MP17, MP39, INMP63, MP68,
MPy2

OKO01.0K 04, NK 2.1., MK
1.3, NP14, NP23, NP24, JIP25,
MP1, MP2, MP3, MP4, MP6,
MP12, MP13,MP15,MP16,
MP17, MP39, INMP61, INMP62,
MP63, MNP64, NMP67, NPy?2,
MPy5,MPy9, MPy13

OK 05, /1P8, JIP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy3

OK 05, /1P8, JIP16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP3L,
MP42, MP46, MP55, P62,
MP63, MPy3

OK 01, /P8, JIP16, /IP26,
P33, MP8,MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP62,
MP63, MPy3, MPy 10



Pasgen 5. OnTtuka

Tema 5.1.

BbIHY>XIEHHbIE 31eKTpUYeCKme KonebaHms.

TeopeTuyeckoe 3aHsiTue. Lieny nepemMeHHOro Toka
MepeMeHHbIn TOK. "'eHepaTop NepeMeHHOro Toka. EMKOCTHOe
N WHOYKTUBHOE  COMPOTWUBNEHUS  MEPEMEHHOr0  TOKa.
AKTMBHOE conpoTuBneHne. 3akoH Oma Ans 3neKTPUYECcKOi
Lleny nepemMeHHOro Toka. PaboTa M MOLLHOCTb MepPeMeHHOro
TOKa. Pe30HaHC B 3/IeKTPUYECKON Lieni.

TeopeTuueckoe saHaTue. [paHcqopmartopbl. [lonyyeHue,
nepegava v pacnpesaeneHue 3neKTPoO3HEPrm
TpaHctopmaTopbl. TOKM BbICOKO 4acToTbl. [lonyuyeHue,
nepegava v pacnpeseneHue 31eKTPOHEPrnu.

JlabopaTopHasa pa6oTa Ne 9. N3yueHwne pa60TbI
TpaHchopmaropa

TeopeTudeckoe 3aHsTue. OJIEKTPOMArHUTHbIE  BOJHbL.
MpuHumn paguoceasn. TpuMeHeHMe  3M1eKTPOMArHUTHbIX
BOJH

DNeKTpPOMarHMUTHOe Mosie  Kak 0CO6bI  BWUA —MaTepuu.
AneKTpOMarHUTHble BO/HbI. CBOWMCTBA 3/M1EKTPOMArHUTHbIX
BO/MH. Bubpatop epua. OTKPbITbIA KonebaTebHbIA KOHTYP.
N306peTeHmne pagno A.C. MonosbiM. [NOHATUE O PagnOCBS3N.
MprHUMN paanocBA3N.

KoHTponbHas pa6oTa

TeopeTnyeckoe 3aHATUeE. 3aKOHb! OTPpaKEHNA n

46

OK 01, JIP8, P16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
MP67, MPy9

OK 01, /P8, /IP16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP67,
MPy1, MPy9, MPyO
OKO01.0K 04, MK 1.3,

MK 2.1., NIP14, NP23, NP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12

OK 02, NK 2.1., MK 1.3, J1IP8,
NP16, /1P26, P33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, P61, NP62, MP63,
P68, NMPytO

OK 05, J1P8, J1IP16, J1IP26,



lNpupopa ceeta

Tema 5.2
BonHoBbIe cBOMCTBA
CBeTa

NpenoMneHns ceeTa. ABNeHNE NOMHON0 OTPAKEHNA
TOYeYHbIN MCTOYHMK cBeTa. CKOpPOCTb pacrpocTpaHeHus
cBeTa. 3aKOHbI OTPaXXeHUA U npenomneHns ceeta. CosnHeyHble
N NyHHble 3aTMeHus. TpuHumn  TolreHca. . MNonHoe
OTPaKEHVE.

TeopeTnyeckoe 3aHaTUe. JINH3bL. MocTpoeHure
n306pakeHnss B SIMH3aX. PopMyna  TOHKOW  JINH3bI.
OnTuyeckme nNpmoéopsbI

JIMH3bl.  TlOoCTpOeHMe M300paXkeHNs B NMH3ax. Popmyna
TOHKOW JIMH3bl. YBeNM4YeHVe NUH3bL. [Na3 Kak OonTuyeckas
cuctema. OnTuyeckve npubopbl. Teneckornbl. Cuna cBeTa.
OcBeLLEHHOCTb. 3aKOHbI OCBELLEHHOCTH

Na6opatopHas pa6ota Nel10. OnpefeneHve mnokasarens
NpenoM/IeHns CTeKNa

TeopeTuueckoe saHaTue. VIHTEpepeHLMs cBeTa
NHTepthepeHuns ceeta. KOrepeHTHOCTb CBETOBbIX J1yYeid.
WHTepdepeHuns B TOHKMX nneHkax. Kosbua HbHOTOHa.
icnonb3oBaHme HTEPMEPEHLIMN B HAYKE U TEXHUKE

TeopeTuueckoe sanatue. Audpakumsa ceeta
Ondpakunsa ceeTa. Audpakuma Ha LWenn B napansiefibHbIX
nyyax. AugpakumnoHHas peletka. MoHATHe 0 ronorpadum.

TeopeTuueckoe 3aHaTue. [londpusauma.  Aucnepcums.
CnekTpbl
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NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MP64, MPy2

OK 04, NP8, NP16, /1P26,
P33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P67,
P68, MNP69, MNPy3

OK 04, IP14, P23, JIP24,
NP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, MP64,
P66, MP610, MPy7, MPy8,
MPy12

OK 05, JIP8, JIP16, JIP26,
NIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy1, MPy4

OK 05, /1P8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MPy1, MPy4

OK 05, /1P8, JIP16, JIP26,
NIP33, MP8, MP10, MP18,



Paspgen 6. KBaHToBas

Tema 6.1.
KBaHTOBas onTukKa

Mongapusaunsa nonepeyHbIX BOMH. [lonAapu3auus  cBeTa.
[BoliHoe nyuyenpenomneHve. Monspovabl. Jucnepcus ceeTa.
Bugbl nsnydyeHnin. Bugbl cnektpoB. CnekTpbl UCMyCKaHUS.
CnekTpol MOrnoLLEeHNS. CneKTpa/ibHbIi aHasms.
CnekTpanbHble Knacchl 38e3[.

Na6opatopHasa pa6ota Nell. OnpegeneHne  O/IMHbI
CBETOBOW BOJIHbI C MOMOLLH0 ANDPAKLNOHHOW PELLETKN.

TeopeTuyeckoe 3aHaTue. YNbTPaPUONETOBOE M3/yYeHME.
WHpakpacHoe n3nyyeHne. PEHTIEHOBCKIME yUN.
YnbTpadmonetosoe msnyyeHue. VHppakpacHoe usnyyeHve.
PeHTreHoBckme nyun. WX npupofga u csoicTBa. Llkana
3/1EKTPOMArHUTHbLIX U3/TyHeHWiA

hunsnka

TeopeTuueckoe 3avaTme. KBaHTOBasa runotesa [lnaHka.
[aBneHne cBeTa. XMMMYECKOE [ENCTBME CBETA.

KBaHTOBas runotesa [lnaHka. TennoBoe  W3ny4eHwue.
KopnyckynspHo-BosHOBOW Ayanu3M. POTOHbI. 'munoTesa fe
Bpoinis 0 BOMHOBBLIX CBOMCTBaX 4actul. COOTHOLLEHME
HeornpedeneHHocTein  leii3eHbepra.  [aeneHue  cBeTa.
Xunmmndeckoe geiictaune ceeta. OnbiThl M.H. Jlebeaesa n H.W.
BaBunosa

TeopeTuyeckoe 3aHATHE. doToahekT. 3aKOHbI
(hoToadpdpekTa

PoTOa(PheKT. YpaBHeHMe JiHWTENHA AN (oToaddekTa.
BHeWwHWn  (DOTOANEKTPUYECKMIA  3PEKT.  BHYTpeHHWI
(hOoTO3(PEKT. Tunbl (hOTO3/IEMEHTOB. MpumeHeHne
(hoToapdpekTa
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MP19, MP28, MP30, MP31,
MP42, MP46, MP55, TNP62,
MPy4, MNPy8

OK 04, NP14, NP23, NIP24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP610, MPy7, MPy8, MPy12
OK 05, OK 07, /IP8, P16,
P26, NP33, MP8, MP10,
MP18, MP19, MP28, MP30,
MP31, MP42, MP46, MP55,
P68, MP69

OK 05, J1P8, /1P16, /1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MNP61,
MP62, MP63, MPy1, MNMPy?2,
MPy3, MNPy5

OK 02, J1P8, N1P16, J1P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, T1P62,
MPG63, MP67, MPy2, MPy5



Tema 6.2.
du3nkKa atoma n
aTOMHOro fapa

TeopeTnyeckoe 3aHATUE. AdepHad  Mofens  aTtoma.
MocTtynatbl bopa.

Pa3BuTne B3rNALoB Ha CTpoeHWe BellecTsa. Mogenu
CTPOeHMA aTOMHOro fgpa. 3aKOHOMEpPHOCTM B aTOMHbIX
CnekTpax Bogopofa. HAfdepHaa Mofenb aroma. OnbiTbl 3.
Pesepthopga. Mogens atoma Bogopoga no H. bBopy.
KBaHTOBbIE NOCTYyNaThl Bopa. J1a3epbl.

TeopeTuueckoe 3aHATKeE. PagnoakTMBHOCTD. 3aKoH
pajnoaKTMBHOIMO pacnaja. PafnoaKTUBHbIE NpeBpaLLeHns.
PafnoakTMBHOCTL.  3aKOH  pajgvoakTMBHOrO  pacnaja.
PaanoakTuBHble MpeBpaLleHns. Cnocobbl HabnogeHus 1
perucTpaumn 3aps>keHHbIX 4acTtuy. SggekT Baswnosa -
YUepeHkKoBa.

TeopeTuueckoe saHaTue. CTPOEHME aTOMHOrO0 Aapa. JehekT
MacCbl, 3HEPIUsA CBA3N U YCTOMUMBOCTb aTOMHbBIX SAep.
CtpoeHve aTomMHoro agpa. [Jegekt Macchbl, 3Heprus CBA3W U
YCTOMYMBOCTb aTOMHbIX S4€p.

TeopeTnyeckoe 3aHATUeE. AdepHble peakyumn.
OHEpPreTUYECKNIA BbIXOA ALEPHbIX peakuyunii. VICKyccTBeHHas
PaaM0aKTUBHOCTb.

FoepHble peakuun. FnepHas 3HepreTvka. OHEepreTnyecKuii
BbIXO[, ALEPHbIX peakuuid. ICKyCcCTBEHHas paaMoakTUBHOCTb.
TeopeTuueckoe 3anaTue. [eneHne TaxXenblx agep. LlenHas
AAepHas peakuys. Ynpasnsemas LenHas peakuus. AAepHbIi
peakTop.  buonorunuyeckoe  fencTBMe  PafMOaKTUBHbIX
n3nyYeHnin. TepMosiAEPHBIA CUHTE3

Jenenve Taxenobix dAgep. LlenHaa AgepHasa  peakuwms.
Ynpaensemas  UenHas — peakuus.  AAepHbIA  peakTop.
MonyyeHve pagmMoakTMBHBLIX W30TOMOB W WX MNPUMEHEHNE.
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OK 05, N1P8, JIP16, J1P26,
JIP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, MP63,
P64, IMP65S, MNMPy2, MPy3

OK 05, /1P8, J1P16, J1P26,
NnP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, INMP63,
P64, MNP6S5, MNMPy2, MNMPy3

OK 05, 1P8, P16, /P26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P63,
MP65, MPy3

OK 05, /1P8, /IP16, JIP26,
NP33, MP8, MP10, MP18,
MP19, MP28, MP30, MP31,
MP42, MP46, MP55, P62,
MP63, MPy5, MPy9

OK 05, OK 07, NP8, J1P16,
P26, NP30, JTIP33, MPS,
MP10, MP18, MP19, MP28,
MP30, MP31, MP42, MP46,
MP55, MP61, MP68, MNPy1,
MPyHO



Buonormyeckoe  AeiiCTBME  PAAVOAKTUBHBIX  M3MyUeHMWIA.
SneMeHTapHble YacTWLbl TepMOSAEPHbIA CUHTE3. DHeprus
3B€34.

Pasgen 7. CTpoeHuMe BceneHHo

Tema 7.1
CTtpoeHune
ConHeyHol
CUCTEMBI

Teopetnueckoe saHatTue. CTpoeHMe COMHEYHON CUCTEMBI
3B&3/bl, UX OCHOBHbIE XapaKTEPUCTUKMN.

ConHeyHaa cuctema: nnaHeTbl WU Ma/ble Tena, CUCTeMaA
3emna—I/lyHa. CTpoeHve u 3sontoums ConHua W 3BE3M.
Knaccugmkauns 38é34. 38€34bl M UICTOUHUKM UX IHEPTUN.
TeopeTuueckoe sanatue. MIeUHbIN [MyTb — Hawa ManakTvka.
Tvinbl ranakTyK.

anaktvka. Tunbl ranaktmk CoBpeMeHHble MpeLCcTaB/ieHNs O
CTPOEHWUM 1 3BONKOUUN BceneHHol

Na6opaTtopHasa pa6oTa Nel2. V3yyeHue KapTbl 3BE34HOIO
Heba.

Pa6oTa Haj MHAWBULYANbHLIM MPOEKTOM

MpomeXxyTouHasa aTTecTaumsa (3K3aMeH)

Bcero:
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32

184

34

OK 05, /IP26, 1IP34, MP5,
MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
MP61, MP63, MP69, MP610,
MPy1, MPy6, MPy11, MPy12
OK 05, /IP26, 1IP34, MP5,
MP21, MP33, MP36, MP37,
MP38, MP55, MP56, MP57,
MP61, MP63, MP69, MP610,
MPy1, MPy6, MPy11, MPy12
OK 04, /IP14, /TP23, P24,
NIP25, MP1, MP2, MP3, MP4,
MP6, MP12, MP13, MP15,
MP16, MP17, MP39, P66,
MP69, MP610, MPy1, MPy7,
MPy12



3. YCNOBUA PEAJTTN3AUNU MNMPOIMPAMMBLI YHEBHOI O NMPEAMETA

3/1. MaTtepuasibHO-TEXHUYECKOe 06ecreveHme

[Ona ocBoeHMs nporpammbl y4yebHoro npegmetra OOlMy/1l ®usmka B
OBIOY «KOMT» nmeetcs y4eOHbI KabuHET «Pur3mka.

[MomeLleHNe KabuHeTa OCHALEeHO TWUMNOBbIM 060pPYAOBaHMEM, B TOM 4uC/e
creunanM3npoBaHHOn  y4yebHOM  Mebenblo M CpeAcTBaMy  00y4eHus,
HEOOXOAUMbIMU  4N19  BbIMO/IHEHUA  TPeOOBaHWA K YPOBHKO  NOArOTOBKYU
obyyaroLmxcs.

OcHalleHre y4ebHOro kabmHera:

- MNocagoyHble MecTa Mo KOMYecTBY 00y4atoLmxcs;
- paboyee MeCTO npenojasaTens;

- 33fjaHnA 419 KOHTPO/IbHbIX pabor;

- NpogeccnoHaIbHO-OPUEHTUPOBaHHbIE 3afaHus;
- 3K3aMeHaUMOHHble MaTepuabl.

TexXHUYecKne cpeacTBa 006y4yeHus:

— MEepCOHalbHbIA  KOMMbOTEP  C  JIMLEH3NOHHLIM  NPOrpamMMHbIM
obecneyeHnem;

- MNPOEKTOP C 3KpaHOM.

3anbl:

BubnmnoTeka, YnTaNbHbIN 3a1 C BbIXOAOM B CETb VIHTEpHET.

3.2. VHdopmauynoHHOoe obecneyveHne peamsaumm nporpamMmeol

[na peanusaumn nporpammbl B 6M6nnotedyHoMm qoHae OBIMOY «KOMT»
MMEKTCA MeyvaTHble W 3/1EKTPOHHble 00pa3oBaTesfibHble U WMHGOPMaLMOHHbIE
pecypcol 4/19 UCNONb30BaHWA B 06pa3oBaTe/IbHOM MpoLecce.

3.2.1. OCHOBHbIE UCTOYHUNKMN

TMsaknwes I.A., byxosues b.b., Cotckuin H.H. ®usmka 10 Knacc.
YuebHuMK. ba3oBblil 1 yrny6/eHHbIN YpoBHU. - M.: TpocselleHmne, 2022.

2. Msknwes [I.A., byxosues b.b., Cotckmin H.H. ®dwusmka 11
YuebHuMK. ba3oBblil 1 yriy6eHHbIn ypoBHU. —M.: TpocselleHmne, 2022.

3.2.2. [lonoNHUTENIbHbIE UCTOUHUKWN

1. PoguoHoB, B.H. ®usunka anda konnemken: ydebHoe rmnocobue A
cpefHero npodeccuoHanbHoro o6bpasosaHna/ B. H. PoanoHoB. — Mockaa:
N3patenscTBo KOpailT, 2024. — 202 ¢. — ([MpodeccrnoHaibHoe 06pa3oBaHue). —
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ISBN 978-5-534-10835-4. — TeKCT: 9MeKTpoHHbIN /[  Obpa3oBate/ibHas
nnatgopma KOpainT [canT]. — URL.: https://urait.ru/bcode/541746

2. BacunbeB, A.A. ®dusmka: Yy4dyebHoe nocobuve OnS  cpedHEro
npoeccuoHanbHoro obpasosanHus / A.A. Bacunbes, B.E. ®efopos, J1.[. Xpamos.
— 2-e n3a., ucnp. n gon. — Mocksa: M3gaTensctso HOpait, 2023. — 211 ¢. —
(MpoeccnoHanbHoe o6pa3oBaHne). — ISBN 978-5-534-05702-7. — TeKcT:
ANeKTPoHHbIM /[ O6pas3oBatencHas nnatopma HOpaint [caitT]. — URL:
https://urait.ru/bcode/514208

3.2.3. VIHTepHeT-pecypcCbl
1 EanHan Konnekunm UM(DPOBLIX  06pa3oBaTe/ibHbIX  PecypcoB
[GnekTpoHHbIA pecypc] URL.: http://school-collection.edu.ru/

2. Poccuinickass  aneKTpOHHas  WKona [AnekTpoHHbIM  pecypc] URL:
https://resh.edu.ru/

3. NIHhoypok [AnekTpoHHbIin pecypc] URL: https://infourok.ru/
4. Pewy EI3 [3nekTpoHHbI pecypc] URL.: https://phys-ege.sdamgia.ru/
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4. KOHTPOJ1b 1 OLLEHKA PE3YJIbTATOB OCBOEHWNA YUEBHOI O
NMPEOMETA
KOHTpONb M OLUEHKa pe3ynbTaToB OCBOEHWs Y4yeOGHOro npeamerTa
PACKPbIBAIOTCS  Uepe3  AWUCLIMMNAMHAPHBLIE  Pe3y/bTaThbl, HaMpaB/fEHHbIE  Ha
(hopMmpoBaHMe 06LLMX 1 NPODECCMOHAIbHBIX KOMMETEHLMI NO pa3aenamu TeMam

COAEPXKaHUs y4eGHOro MaTepuana.

O6wasa /
npogeccnoHanbHas
KOMMEeTEeHLMSA
OK 01. Bblbupatb cnocobbl

peLleHns 3agau
NpPotheccroHaIbHO
LEeATENbHOCTA
NMPUMEHUTENBHO K Pa3/INYHbIM
KOHTEKCTaM

OK 02. 'cnonb3oBatb
COBpPEMEHHbIe CpeACcTBa
noucka, aHanmsa u
NHTeprpeTauun
NH(opMaLnn, 1
NHOPMaLMOHHbIe
TEXHO/IOTUW AN BbINOSIHEHUS
3aia4 NpoeccnoHaIbHOWM
LleaTeNbHOCTH

OK 03. MNMnaHuposatb U

Pasgen / Tema

BepeHwne
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 34,
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

MeponpuaTuii

YCTHbIA onpoc

TecTnpoBaHue

YCTHbIN onpoc

TecTupoBaHue

YCTHbIA onpoc

PU3NYECKNIA AUKTaHT
lNpencTtaBneHne pesynbLTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa

YCTHbIN onpoc
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
TecTupoBaHue

YCTHbIN onpoc

PU3NYECKNA ANKTaHT
lNpencTaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHasa paboTta

YCTHbIA onpoc

PU3NYECKNIA ANKTaHT

TecTupoBaHue

YCTHbIN onpoc

PU3NYECKNIA AUKTaHT
MpenctaBneHne  pe3ynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTponbHas paboTa

MpenctaBneHne  pesynbTaToB
nabopaTopHbIX paboT
MNpencTtaBneHne pesynbTaTos

nabopaTopHbIX paboT
KoHTponbHas paboTa
KoHTponbHas paboTa



peann3oBbIBaTb COOCTBEHHOE
NpPoeccnoHa/IbHOE U
NMYHOCTHOE pasBuTue,
npeAnpPUHUMATENbCKYHO
[eaTeNbHOCTb B
npodeccroHansHoM cepe,
1NCMO/Ib30BaTb 3HAHWA MO
(PMHAHCOBOW rPaMOTHOCTU B
PasNYHbIX XXU3HEHHbIX
CUTyaumax

OK 04. 3dpdpekTrBHO
B3aMMO/eNCTBOBATb U
paboTaTtb B KONIEKTVBE U
KOMaHze

OK 05. OcyLecTBnsATb
YCTHYIO U MUCbMEHHYHO
KOMMYHUKaLMIO Ha
rocyfapCTBEHHOM A3blKe
Poccuiickor ®efepaunmn ¢
YYETOM OCOBEHHOCTEN
COLMa/IBHOTO N KY/IbTYPHOTO
KOHTeKCTa

Pasgen 2, Tema 2.2, Tema

2.3

Pasgen 3, Tema 3.2

[MoBTOpeHMe Kypca (U3NKK
OCHOBHOI LUKONbI
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
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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MpeAcTaBneHne  pe3ynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTta

YCTHbIA onpoc
MpeacTaBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa

BX0fHOI KOHTPONb

YCTHbIN onpoc

PU3NYECKNIA JUKTAHT
TecTupoBaHue

YCTHbIA onpoc

PU3NYECKNIA ANKTAHT
lNpeacTtaBneHne pesynbTaToB
nabopaTopHbIX paboT
KoHTposbHas paboTta
TecTupoBaHue

MpeactaBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTponbHas paboTta
KoHTponbHas paboTa
lNpencTaBneHne pesynbTaTos
nabopaTtopHbIX paboT

YCTHBIA onpoc
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT
KoHTposibHas pabota

YCTHbIN onpoc

PU3NYECKNIN AUKTAHT
lNpencTaBneHne pesynbTaTos
nabopaTopHbIX paboT

YCTHBIA onpoc

PU3NYECKNA ANKTaHT

YCTHbIVA onpoc

PU3NYECKNIA AUKTAHT
KoHTponbHas paboTa
lNpencTaBneHne pesynbTaTos
nabopaTopHbIX paboT

YCTHbIA onpoc

PU3NYECKNIA AUKTAHT
KoHTposibHas paboTta



OK 07. CopgelicTBoBaTh
COXPaHEHMIO OKPY>KatoLLeit
Cpeabl, pecypcocoepexxeHuio,
NPUMEHATb 3HaHUA 06
N3MEHEHWN KNMaTa,
MPUHLMNbLI 6EPEXNBOro
Npon3BOACTBA, 3PEKTUBHO
[leCTBOBaTb B YUpe3BblUaliHbIX
CUTyaumsx

MK 1.3. BbINoNHATL pasmeTky

7 (hopmaTmpoBaHue
NOKYMEHTOB pasMYHbIX
(hopmaToB.

MK 2.1. CTpyKTypMpoBaTb
UMppoBble  AaHHble  AN14
nyénnkaumm

Pasgen 4, Tema 4.1,
4.2

Pasgen 5, Tema 5.1,
5.2, Tema 5.3

Pasgen 6, Tema 6.1,
6.2

Paspgen 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

Pasgen 4, Tema 4.2
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Tema

Tema

Tema

Tema

MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTponbHas paboTa

YCTHbIN onpoc

PU3NYECKNIA AUKTAHT
lNpencTaBneHne pesynbTaTos
nabopaTopHbIX paboT
KoHTposibHas paboTta

YCTHbI onpoc

PU3NYECKNIA AUKTAHT
KoHTponbHas paboTa

YCTHbI onpoc
MpencraBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbI onpoc
PU3NYECKNIA ANKTAHT
KoHTponbHas paboTa

YCTHbI onpoc

PU3NYECKNIA AUKTAHT
KoHTponbHas paboTa
TecTnpoBaHue

YCTHbIN onpoc
MpencraBneHne  pesynbTaToB
nabopaTtopHbIX paboT
KoHTposibHas paboTa

YCTHbIA onpoc

KoHTposibHas paboTa
lNpencTaBneHne  pesynbTaToB
NpaKTUYecKnx paboT

YCTHbIN onpoc
lNpencTaBneHne pesynbTaToB
nabopaTopHbIX paboT

YCTHbIA onpoc
lNpencTtaBneHne  pesynbTaToB
nabopaTopHbIX paboT

YCTHbI onpoc
lNpencTaBneHne pesynbTaTos
nabopaTtopHbIX paboT

YCTHbI onpoc
lNpencTtaBneHne pesynbTaToB
nabopaTopHbIX paboT



